ANNEX A: MODEL FOR THE REQUEST FOR THE RELEASE

OF FUNDS

Fiche to be used for each step:

The step under
review

Implementation of the adopted Building Renovation Strategy and the plan for
nearly zero energy buildings is on track through renovation of existing public
buildings in line with the annual 3% renovation target (Energy Efficiency
Directive)

Baseline 935 buildings are renovated
Deadline of the June 2026
step

Actual results

The Law No. 08/L-242 on Energy Performance of Buildings (adopted in 2024)
is partially aligned with EU Directives 2010/31/EU and (EU) 2018/844.
Article 7 explicitly mandates that the Ministry of Environment and Spatial
Planning prepare a National Building Renovation Strategy (NBRS) to drive
cost-optimal transformations into nearly zero-energy buildings.

The MESP launched the NBRS drafting process on October 20, 2025. The
drafting of NBRS is being done through the professional expertise engaged by
LuxDeyv, and is being reviewed by the Working Group appointed by MESP.
The institutional mechanism was formalized via Decision No. 8§913/25 on
December 11, 2025, establishing the NBRS 2026-2035 Working Group. The
inaugural meeting occurred on December 19, 2025, followed by a data-scoping
workshop on January 23, 2026. The first draft is currently being finalized, with
the final draft expected to be completed by the end of October 2026 followed
by the public consultation and Government approval.

In partnership with LuxDev, the MESP and MoE, are finalizing the National
Register for Energy Performance in Buildings. Modules for Energy
Performance Certificates (EPCs), HVAC, and service providers are complete.
Quality control, assessor/independent expert licensing, and public notification
modules are currently under active development.

The Electronic Platform for Energy Performance of Buildings (EPEPB) will be
an integral part of the National Register for Energy Performance in Buildings.
MESP is responsible for establishing, operating, maintaining, and updating the
EPEPB, which is used to process, issue, store, and manage EPCs and related
reports, maintain data on the measured or calculated energy consumption of
certified buildings, monitor compliance with independent EPC verification
requirements, facilitate the implementation of the independent control system,
and store information on energy assessors, including their status. Through
EPEPB, MESP will also provide appropriate access to ME and the KEEF for
administrative and data management purposes, to municipalities for verification
purposes, and to the public to verify the validity of issued EPCs.

Regulatory Framework: Supported by GIZ, the Working Group and the Legal
Department finalized the Regulation on National Calculation Methodology and
the Regulation on Determining Minimum Energy Performance Requirements.
Following a 15-working-day preliminary consultation period initiated on April
17, 2026, the regulations have successfully advanced to the next phases of the
national legislative process.




The National Calculation Methodology provides the framework for calculating
the integrated energy performance of buildings. It is used to determine the
annual energy required for the normal use of buildings, calculate primary
energy performance indicators, establish cost-optimal energy performance
requirements for buildings, building units, and building elements, and support
the preparation and issuance of EPC, while taking into account all relevant
European standards. The methodology applies to a broad range of building
categories, including single-family and multi-apartment residential buildings,
commercial and administrative buildings, educational and healthcare facilities,
hotels, restaurants, public service buildings, sports facilities, and cultural
buildings. Minimum Energy Performance Requirements are applied for new
buildings, existing buildings undergoing major renovation, building envelope
elements that are repaired or replaced, and technical building systems when
installed, replaced, or upgraded. These requirements are based on cost-optimal
levels that minimize lifecycle costs, and are determined using the National
Calculation Methodology, to be reviewed at least every five years to reflect
technological developments.

According to Law No.08/L-242 on Energy Performance of Buildings, Article
8, Paragraph 1, after the approval of the National Building Renovation Strategy,
MESP in cooperation with the Ministry responsible for energy - ME, will draft
the National Plan for increasing the number of buildings with near zero energy
consumption).

The implementation of this reform step was delayed because the extensive
process of gathering and analyzing complex statistical, technical, and financial
data on Kosovo's building stock from numerous central, local, and financial
institutions required a longer operational timeframe than initially scheduled.

Evidence
provided

1. Decision no 8913/25 on appointing NBRS (2026-2035) Working Group.

2. Decision no 7757 appointing Working Group for the drafting of the
Regulation on the National Methodology for the Calculation of the Energy
Performance of Buildings

3. Draft Regulation (MESP) No. /2026 On National Calculation
Methodology for Energy Performance of Buildings.
3.1. Annex 1- Procedures and Parameters of the National Calculation
Methodology
4. Decision No. 7758 on appointing Working Group for the drafting of the
Regulation on the Determination of Minimum Requirements for the Energy
Performance of Buildings.
4.1. Draft Regulation (MESP) No. /2026 on Minimal Requirement of
the Energy Performance of Buildings.

Checks
performed in the
verification of
the step and
related findings

During verification of the step, all available and possible evidence has been
collected and reviewed.

The evidence has been listed down in the checklist on the conducted
verification, and all documents supporting the verification have been properly
stored (in order to ensure audit trail).

The following checks were conducted:




e All available documentation in line with the level of the achievement (as
attached to this report) has been reviewed to verify the current stage of
the reform step;

e Compliance with the descriptive part of the reform step from the
Commission Implementing Decision has been verified to the maximum
possible extent and scope (as evidenced by the documentation
available);

e The attached documentation can confirm non-fulfilment of the reform
step.

The results of the checks indicate that the reform step has not been fulfilled
by the end of the reporting period (30 Jun 2026). As soon as the
information is received by the implementing units on the complete
achievement and fulfilment of the reform step, the checks will be re-
performed and repeated to verify the underlying completion / fulfilment.

Compliance with

The implementation of the steps [does not contravene/contravenes] the general

general principles outlined in Article 4 and 11(4) of Regulation (EU) 2024/1449 and

principles and Article 3 of the Facility Agreement.

DNSH principle | The implementation of the steps [does not contravene/contravenes] the ‘Do No
Significant Harm’ principle (DNSH).

Double funding | GIZ Support (Deutsche Gesellschaft fiir Internationale Zusammenarbeit):

e Legal drafting of the Regulation (MESP) No. /2026 on National
Calculation Methodology for Energy Performance of Buildings.

e Legal drafting of the Regulation(MESP) No. /2026 on the

Determination of Minimum Requirements for the Energy Performance
of Buildings.
GIZ has supported the working group that is preparing these two
regulations with technical assistance. The support was initially provided
through the Kosovo Energy Project (KEP) II (March 2023 — February
2026) and is currently being continued through the Kosovo Energy
Project (September 2025 — November 2028).

Clear conclusion
on the
achievement of
the step

This reform step has not been achieved by June 2026 deadline. It is moved to
the grace period.
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I. INTRODUCTION

This Annex describes the calculation procedure for assessing the total energy demand of buildings
or parts of buildings. The calculations enable the evaluation of all energy required for heating, air
conditioning, ventilation, domestic hot water generation, and lighting of buildings, by applying an
integrated approach. This implies carrying out a combined assessment of the building structure, its
use, and the building’s technical systems, taking into account the mutual interactions of energy
flows.

The approach described in this Annex is applicable for:

— Preparation of a specific energy balance based on boundary conditions defined individually
for a given building. The boundary conditions are based on real climatic conditions, the
actual mode of use, and the technical characteristics of the installed systems. This approach
serves to optimize design solutions, analyze technical variants, and assess energy efficiency
measures with the aim of reliably predicting actual energy consumption. It also supports
technical decision-making in building design, as well as the verification of energy
performance.

— Preparation of the overall energy balance of buildings with boundary conditions according to
unified national rules. Boundary conditions, such as reference climatic conditions,
standardized usage patterns, and system parameters, are defined based on national minimum
energy performance requirements for buildings. This approach ensures comparability
between different buildings and provides an equal basis for evaluation. It is used to
determine the energy performance indicator on the basis of which the building’s energy class
is assigned and the Energy Performance Certificate (EPC) of the building is generated.

The procedure for calculating the overall energy balance of a building is applicable to all
residential and non-residential buildings, including both new and existing buildings.

The calculation of the building’s energy balance includes the calculation of the energy needs, the
delivered energy, as well as the primary energy of the building.

The procedure described in this Annex is used for calculating the balance for:

Heating;

Ventilation;

Air conditioning (including cooling and humidity control);

Domestic hot water;

Lighting;

Energy produced in the building or nearby, such as renewable energy or combined heat
and power (CHP), which is used for the building’s needs.
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In the calculation of the energy balance in buildings, the auxiliary electrical energy directly related
to the energy supply is also included.

Figure 1 schematically presents the scope covered by the calculation method and procedures.
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Figure 1. Schematic diagram of the aspects covered within the calculation method

The calculation procedure consists of the following five (5) steps:
1. Zoning of buidings;
2. Calculation of the building’s energy needs balance;

3. Calculation of losses due to control and emission, distribution, and storage
(accumulation);

4. Calculation of the energy balance for the delivered energy;

5. Assessment of primary energy and CO: emissions.
II. TERMS, DEFINITIONS, SYMBOLS AND UNITS

1. Definitions

1.1. Air change rate
Air volume flow (per unit of volume).

1.2. Auxiliary energy - Energy that is additionally required by heating, cooling, domestic
hot water heating, air conditioning (including ventilation) and lighting systems in order to
provide energy supply, for pumps, fans, control, electronics etc.

1.3. Ballast - Device connected between the electrical power supply and one or more
discharge lamps and used mainly to limit the lamp current to the desired value, types of
ballasts: conventional (CB), low-loss (LLB), electronic (EB).

1.4. Battery discharge time - Time during which the useful capacity of the battery is drawn
from a fully charged state.

1.5. Bivalence point temperature - Temperature at which the heat output of the heat pump
and the energy need of the building are equal.



1.6. Building automation - Designation of equipment, software and services for automatic
control and regulation, monitoring and optimization as well as for operation and
management for energy-efficient, economical and safe operation of technical building
equipment.

1.7. Building management - All services related to the management, operation and
supervision of buildings (including equipment and installations).

1.8. Building-attached photovoltaic system (BAPV) - Photovoltaic system in which PV
modules are mounted to or on a component of the building envelope and do not take on any
additional function of the building envelope besides the function of generating electricity.

1.9. Building-integrated photovoltaic system (BIPV) - Photovoltaic system that is
integrated into the building envelope and thus forms a part of the building envelope, and
performs at least one other function of the building envelope in addition to generating
electricity.

1.10. Building services - Technical building systems providing indoor conditions (heating,
cooling, domestic hot water supply, ventilation, humidification and lighting).

Note: A building service may include more than one technical building system, for
instance centralized and decentralized domestic hot water generation.

1.11. Calculation period - Time-period of the energy balancing, for which the relevant
energy flows in a building are calculated.

Note: The period for calculating delivered energy and primary energy is one year. Periods
of one month or one day can be used for calculating partial energy values.

1.12. Calorific value (energy content) - Amount of thermal energy output by complete
combustion of a specific quantity of fuel at a constant pressure of 101320 Pa.

Note: When expressed as the gross calorific value, the energy content includes the latent
heat released by condensation of water vapor. The net calorific value does not include this
latent heat.

1.13. Coefficient of performance COP - Ratio of the heat output to the effective power
consumption of a heat pump.

1.14. Combined operation - Operation of a heat generator with double service (e.g. for
space heating and domestic hot water heating).

1.15. Conditioned space/room - Space/room or group of rooms, which is heated and/or cooled
to a defined set-point temperature and/or ventilated and/or humidified and/or illuminated and/or
provided with domestic hot water - meaning at least one mode of conditioning applies.

1.16. Conditioning - Generation of defined conditions in indoor spaces by heating, cooling,
ventilation, humidification, lighting and domestic hot water supply.

Note: Conditioning aims to meet requirements regarding the room temperature, fresh air
supply, light, humidity and/or domestic hot water.



1.17. Control and emission - Subsystem in which energy is emitted (e.g. into the space), whilst
maintaining the defined requirements (notably in respect of comfort).

1.18. Control system for lighting

Various types of electrical and electronic systems used to control and regulate:
1.18.1. Systems to protect against solar radiation and/or glare;
1.18.2. Artificial lighting in relation to the currently available daylight; and
1.18.3. To detect and record the presence of occupants.

1.19. Cooled sector - Those parts of a building, the utilization units and technical building
systems which are supplied by the same refrigeration equipment source.
Note: The cooled sector can comprise multiple zones and utilization units or only parts of these.

1.20. Coverage share - Share in the total heat supply.

1.21. CO2 equivalent (COzeq) - A carbon dioxide equivalent or CO> equivalent, abbreviated
as COzeqis a metric measure used to compare the emissions from various greenhouse
gases on the basis of their global-warming potential (GWP), by converting amounts of other
gases to the equivalent amount of carbon dioxide with the same global warming potential.

1.22 Daylight factor - Ratio of the illuminance at a point on a given plane due to the light
received directly or indirectly from a sky of assumed or known luminance distribution to the
illuminance on a horizontal plane due to an unobstructed sky (direct sunlight is excluded for
both values of illuminance).

1.23. Decentralized domestic hot water heating system - System in which heat for
domestic hot water is generated in a unit and is emitted into the same space.

Note: The supply of two rooms by one unit via a common installation wall also counts as a
decentralized domestic hot water heating system.

1.24. Decentralized heating system - Heating system in which heat is generated in a unit
and is emitted into the same space, with water or air serving as the heat carrier.

1.25. Default value - Data which can be used for calculation if no suitable product data are
available for the calculation procedure.

1.26. Degree of automation - Type, scope and allocation of automation functions within a
building or zone, which are used for the control, regulation and technical energy management
of the building and plant operation according to specified requirement criteria.
Note: The degree of automation can be divided into the classes A, B, C and D.

1.27. Delivered energy for air transport - Calculated electrical energy required by the
system comprising fan, transmission system and motor, to transport the air flow within the
period to which the calculations apply.

1.28. Distribution - Subsystem in which the required quantity of energy is transported from
the generator to the heat control and emission system.
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1.29. Effective heat capacity (thermal mass) - Part of the heat capacity of a building zone,
which has an effect on the energy need for heating and on room conditioning in summer.

1.30. Electrical evaluation power of artificial light - Total electrical power requirements
of the lighting system in the evaluation area, determined solely for calculating the
delivered energy demand for lighting by means of the method described here.

Note: The electrical evaluation power can differ from the electrical power consumption
when designing the electrical installations.

1.31. Energy carrier - Substance or process that can be used to produce mechanical work or
heat or to operate chemical or physical processes.

1.32. Energy content - Amount of thermal energy which is output by complete
combustion of a specific quantity of fuel at a constant pressure of 101320 Pa.

Note: When expressed as the gross calorific value, the energy content includes the latent heat
liberated by condensation of water vapor. The net calorific value does not include this latent
heat.

1.33. Energy efficiency - Evaluation of the energy quality of buildings by comparing
calculated energy ratings with standard energy ratings (i.e., with economically viable energy
ratings from comparable new or renovated buildings) or by comparing measured energy
ratings with reference values (i.e., with mean measured energy ratings from buildings with
comparable types of usage).

1.34. Energy management - Proactive, organized and systematic coordination of the
procurement, conversion, distribution and use of energy to meet requirements, taking into
account ecological and economic objectives.

Note: Energy management includes services such as: interdisciplinary analysis of energy
consumers, determination of optimization potentials, planning of measures with regard to
economic aspects, calculation of profitability, implementation of savings measures,
verification of savings.

1.35. Energy need for cooling - Calculated cooling energy required in order to maintain
the specified thermal room conditions within a building zone during periods in which the
sources of heat generate more energy than required.

1.36. Energy need for domestic hot water preparation - Calculated energy required to
supply a building zone with the amount of domestic hot water at the required supply
temperature specified in the usage profile.

1.37. Energy need for heating - Calculated heating energy required in order to maintain the
specified thermal room conditions within a building zone during the heating period.

1.38. Energy need for thermal air conditioning - Calculated energy required for heating
and cooling of air as well as for heating for dehumidifying or generating steam for
humidification in order to change the thermal conditions of the air from outdoor conditions
to specified supply air conditions. This is calculated with due consideration of the

arrangement of components in the system, the basic control mode of system operation and
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any energy recovery system installed.

1.39. Environmental energy - Solar energy (thermal, photovoltaic and for lighting
purposes), geothermal energy, environmental heating or cooling energy (energy extracted
from ambient air or water), wind energy.

1.40. Expenditure factor, expenditure figure - Factor which describes the effort of a
process in relation to its benefit.

Note: Basis for the assessment are energy quantities, whereby the expenditure factor itself
is unitless (effort related to benefit). Processes are emission/control, distribution, storage,
and generation of energy.

1.41. External temperature, outdoor temperature - Temperature of the external air, which
is determined based on meteorological measurements and evaluations and is taken as a basis
for the calculations.

1.42. Exhaust air conditions - Thermodynamic condition, including humidity, of the air
which a VAC system emits to the outdoor environment of the building.

1.43. Extract air conditions - Thermodynamic condition, including humidity, of the air
which a VAC system draws out of the section of the building served by it (serviced area).

1.44. Gross volume, external volume - Volume of a building or of a building zone,
calculated on the basis of external dimensions.

Note: This volume includes, at least, all the spaces in a building or zone, which are directly
or indirectly (when interconnected) conditioned as required for intended use.

1.45. Heat carrier - Any medium (e.g. water, air, etc.) used for the transfer of heat without
changing its state.

Note: In addition to the water circulating in the heating circuits, such media also include:
the cooled fluid circulating in an evaporator, the refrigerant circulating in a condenser and
the heat recovery medium circulating in a heat recovery heat exchanger.

1.46. Heat energy - Energy used directly to meet the energy need for heating.

1.47. Heat generator with double service - Heat generator which supplies energy to two
different systems (e.g. the space heating system and the domestic hot water system in
combined operation).

1.48. Heat output - Quantity of heat delivered from the unit to the heat carrier per unit of
time.

Note: If heat is removed from the internal heat exchanger for defrosting purposes it is taken
into account.

1.49. Heat recovery efficiency, heat recovery rate - Generic term for the temperature
efficiency and/or the moisture efficiency of the heat recovery component according to EN
308 with reference to the supply air side.
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1.50. Heat sink - Quantity of heat which is drawn out of the building zone.
Note: This does not include the controlled removal of heat by means of the cooling system.

1.51. Heat source - Quantity of heat with temperatures above the internal temperature,
which is supplied to or generated within the building zone.

Note: This does not include controlled heat energy input via the technical building systems
(heating, ventilation) in order to maintain the internal temperature.

1.52. Heating area - Area that encompasses those parts of the building that are supplied by
the same heating. system; it can extend over a number of zones, and at the same time one
zone can include a number of heating areas.

1.53. Heating time - Running time of the heating system to ensure the temperatures
specified for use.

1.54. Heating, ventilation and air conditioning system (HVAC system) - Use of various
technologies to control the temperature, humidity, and purity of the air in an enclosed space
in order to provide thermal comfort and acceptable indoor air quality.

1.55. Illuminance - Quotient of the luminous flux incident on an element of the surface
divided by the area of that element.
Note: Unit of measurement: lux (Ix).

1.56. Internal set-point temperature - Specified desired perceived temperature inside a
building or a zone, depending on the usage profile, which represents the set-point of the
room temperature when the heating or cooling system is in operation.

Note: Usually, different set-point temperatures are assumed for heating and for cooling,
respectively.

1.57. Lamp - Source made in order to produce light, generally in the visible range of the
spectrum.

1.58. Light exposure - Surface density of the quantity of light received, i.e. the quotient of a
quantity of light received by an element within a given time and the area of that element.
Note: Unit of measurement: lux hours (I1x-h).

1.59. Light reflectance - Ratio of the reflected luminous flux to the incident luminous flux.

1.60. Light transmittance - Ratio of the luminous flux transmitted by a body to the incident
luminous flux.

1.61. Lighting energy - Calculated energy required to illuminate a building zone (with the
quality of lighting specified in the usage profile).

1.62. Load factor - Ratio between the running time of the compressor and the total time
over which the generator is switched on (stand-by and operation).

1.63. Locally generated renewable energy - Energy generated using renewable energy
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sources by technical building installations directly connected to the building.

1.64. Loss in technical systems - Losses (heat emission) occurring in the subsystems
between the energy need and the delivered energy, i.e. losses occurring due to control and
emission, distribution, storage and generation. Where such losses occur within the
conditioned spaces, they count as heat sources or heat sinks.

1.65. Luminaire - Apparatus which distributes, filters or transforms the light given by a
lamp or lamps and which includes all the items necessary for fixing and protecting these
lamps and, where necessary, the wiring and devices for connecting them to the supply
circuit, but not the actual lamps.

1.66. Luminous flux - Physical quantity derived from the radiant flux (radiant power) by
evaluating the radiation in accordance with the spectral sensitivity of the human eye
(according to the CIE definition of a standard photometric observer). It is equal to the
luminous power emitted by a source or striking a surface.

Note: Unit of measurement: lumen (Im).

1.67. Maintained illuminance - Value below which the average illuminance on the
specified surface is not allowed to fall.

1.68. Maximum depth of discharge - Indicates the part of the nominal capacity of the
battery that can discharged without negatively affecting the service life.

1.69. Moisture efficiency of the heat recovery component - Ratio of absolute humidities
of a heat recovery system according to EN 308 with reference to the supply air side.

1.70. Monitoring - Systematic recording, control and evaluation of energy consumption as
well as process and state parameters for the purpose of optimised operational management.

1.71. Monthly mean supply air volume flow - Air volume flow which is transported and
thermodynamically treated (i.e. conditioned) by a VAC system while it is in operation,
expressed as a mean value for the respective month.

1.72. Monthly reference supply air volume flow - Mean air volume flow which is
transported by a VAC system into a building zone independent of the sensible heating and
cooling loads during the monthly operating time of the system.

1.73. Multi-family house - Residential building with more than 2 apartments.

1.74. Net electrical energy generated - Total electricity generated by the photovoltaic
system minus the total auxiliary energy consumed within the boundary of the subsystem
being considered.

1.75. Net floor area (reference area) - Useful floor area within the conditioned volume of
the building.
Note: The net floor area (ANF) is used as the reference area.
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1.76. Net volume, air volume (internal volume) - Volume which is subject to air exchange
within a conditioned zone or within an entire building. The net volume is determined on the
basis of the internal dimensions, i.e. the volume of the building structure itself is not
included. It is calculated by multiplying the corresponding net floor area by the clear room
height.

1.77. Nominal capacity of the battery - Maximum amount of energy that can be drawn
from a battery at the rated current.

1.78. Nominal power - Maximum power delivered or consumed under specified operating
conditions.

Note: For boilers it is the continuous output specified by the manufacturer for the heat
generator, corresponding to the highest hourly usable heat quantity delivered to the heat
carrier water. For pumps it is the electrical power consumption at nominal voltage under
specified operating conditions and maximum load.

1.79. Obstruction - Obstruction in the way of the light in the form of buildings and
mountains which, as seen from the respective location, cover sections of the sky. Self-
obstruction (e.g. by other parts of the building under evaluation) is also deemed to be
obstruction.

1.80. Operating range - Range indicated by the manufacturer, located within the upper and
lower limits (e.g. in respect of temperature, air humidity, voltage) within which the unit is
deemed to be fit for use and has the product data stated by the manufacturer.

1.81. Operating time - Heating time and the running time in set-back/cut-out or switch-off
mode.

1.82. Operating time of a residential ventilation system - Time determined on the basis of
the daily operating time and the operating time per month.

1.83. Outdoor air conditions - Thermodynamic conditions including humidity of the
external air surrounding a building equipped with a VAC system.

1.84. Part load operation - Operating status of the heat generator in which the actual load
requirement lies below the actual load capacity of the heat generator.

1.85. Partial ventilation - Zone is only ventilated proportionally to the area or there are
different fan-assisted ventilation systems in the zone.

Note: Typical examples of partial ventilation are central supply/exhaust ventilation system
in the actual living area and window ventilation in low-used adjoining rooms, or
decentralised supply/exhaust ventilation units in individual rooms/groups of room and
exhaust ventilation system in the remaining rooms.

1.86. Peak power - Electrical power of a photovoltaic system under standard test conditions.
1.87. Performance ratio, efficiency - Factor which describes the usable part of an energy

input.
15



Note: Basis for the assessment are energy quantities, whereby the performance ratio itself
is unitless (benefit related to effort). Processes are emission/control, distribution, storage
and generation of energy.

1.88. Photovoltaic (PV) generator - Generator that uses the photovoltaic effect to convert
sunlight into electricity.

1.89. Power to heat ratio - Ratio of net electrical power generation to net heat generation of
a cogeneration process.

1.90. Product-specific value - Value specified by the manufacturer, that is suitable for this
calculation procedure, on the basis of?:
1.90.1 a declaration of conformity to harmonized European specifications or
corresponding European directives, or
1.90.2 a declaration of conformity to generally recognized technical standards, or
1.90.3 a certificate of usability issued by a building inspectorate.

1.91. Recooling - Cooling of the supply air to meet the requirements of the utilization unit or
building zone (individual room control).

Note: The supply air temperature is controlled to maintain a specific constant value. The
difference required in order to maintain the room temperature can be achieved either by
static heat-exchanging surfaces, secondary air-cooling systems or by recooling the supply
air.

1.92. Reference internal temperature - Average internal temperature of a building or a
building zone on which the calculations of the energy need for heating and cooling are
based, which takes into account heating patterns with spatially or time restricted heating
operation and - in case the energy need for cooling is to be calculated - the permitted
temperature variations.

Note: Different temperature values are usually assumed for heating and for cooling,
respectively.

1.93. Reheating - Heating of the supply air to meet the requirements of the utilization unit
or building zone (individual room control).

Note: The supply air temperature is controlled to maintain a specific constant value. The
difference required in order to maintain the room temperature can be achieved either by
static heat-exchanging surfaces or by reheating the supply air.

1.94. Renewable energy - Energy from sources which will not be depleted by utilization,
such as (thermal and photovoltaic) solar energy, wind, hydropower, renewable biomass.
Note: Energy from sources that will not be depleted within the foreseeable existence of
humans, i.e., that are available indefinitely, is environmental energy. Biomass energy
(solid, gaseous, liquid) also counts as renewable energy, although its availability is limited.

1.95. Residential air heating system - Heating system which supplies heat to a zone using
only air as the heat carrier.
Note: Air heating systems have at least one heat generator (e.g. an exhaust-air heat pump).

In addition, they may include a heat exchanger for heat recovery. Air heating systems can
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be operated using external air, a combination of external air and recirculated air, or
recirculated air only.

1.96. Residential ventilation system - System for supplying fresh air and/or removing
exhaust air which conveys outdoor air into the building, and which may include heat
recovery and air conditioning.

Note: Systems for supplying fresh air and/or removing exhaust air may be decentralized
systems intended for a single room/group of rooms, or centralized supply and/or exhaust
ventilation systems.

1.97. Room automation - System/application-specific devices and functions for individual
room or zone control, including integrated monitoring, control, regulation and optimisation
of the technical building equipment combined by communication functions, such as HVAC
and cooling, lighting, window shutter control (solar/anti-glare), electricity supply and other
services.

1.98. Room height, clear room height - Difference in height between the upper face of the
floor and the lower face of the floor above or suspended ceiling.

1.99. Serviced area - Comprising all those parts of a building which are served by the same
technical building system

Note: A serviced area (heating, domestic hot water, ventilation, cooling, lighting etc.) can
cover several zones. A single zone may include more than one serviced area.

1.100. Simultaneous operation - Simultaneous generation of heat energy for space heating
and for domestic hot water heating.

1.101. Single-family house - Residential building with up to 2 apartments.

1.102. Solar irradiance - Power density of radiation incident on a surface, i.e., the quotient
of the radiant flux incident on the surface and the area of that surface, or the rate at which
radiant energy is incident on a surface, per unit area of that surface.

Note: Solar irradiance is usually given in W/m?,

1.103. Solar radiation energy, solar irradiation - Energy of the radiation incident on the
plane per unit area, calculated by integration of solar irradiance over a specified time
interval, often an hour or a day.

Note: Solar irradiation is usually given in MJ/m2 per defined time interval.

1.104. Specific fan power, SFP value - Sum of the electrical power required by all fans in
the air-distribution system, divided by the total air volume flow achieved at design
conditions.

1.105. Standby loss - Heat expenditure specified in relation to the firing capacity, which is
required to maintain the heat generator at a certain temperature when no heat output is
consumed.

1.106. Storage - Subsystem in which heat contained in a medium is stored.
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Note: In heating circuits, this is the buffer storage tank (e.g. in a heat pump systems).

1.107. Storey height - Dimension from the top of slab of the respective floor to the top of
slab of the floor above.

1.108. Supply air conditions - Thermodynamic condition, including humidity, of the air
which a VAC system introduces into the section of the building served by it (serviced area).

1.109. System boundary, balance boundary - (Outer) Delimitation of a zone or a serviced
area for which an energy balance is calculated.

1.110. System efficiency of the battery - Indicates the proportion of the energy supplied to
the battery that can be drawn again and is therefore a measure of self-consumption, e.g.
through self-discharge.

1.111. System losses - Losses (heat losses, cooling losses) occurring in subsystems between
the energy need and the delivered energy, i.e., losses occurring due to control and emission,
distribution, storage and generation.

Note: Where such system losses occur within the conditioned spaces, they are considered
to be part of the heat sources or heat sinks.

1.112. Task area - Partial area in the workplace in which the visual task is carried out.
Note: For places where the size and/or location of the task area is unknown, the entire area
where the task may occur is taken as the task area.

1.113. Technical building sub-system - Part of a technical building system that performs a
specific function (e.g. heat generation, heat distribution, heat storage, heat control and
emission).

1.114. Technical building system - Technical equipment for heating, cooling, ventilation,
humidification, dehumidification, domestic hot water preparation, lighting, building
automation and control and electricity production.

Note: A technical building system can refer to one or to several building services (e.g.,

heating, heating and domestic hot water). A technical building system is composed of

different sub-systems. Electricity production can include cogeneration, wind power and

photovoltaic systems.

1.115. Temperature efficiency of the heat recovery component - Ratio of air temperatures
of a heat recovery system for the operating case without condensation according to EN 308
with reference to the supply air side.

1.116. Thermal envelope area - Outer boundary of each zone.

Note: Thermal envelope area is the boundary between conditioned spaces and the external
air, the ground or unconditioned spaces. The cooled or heated spaces lose heat or gain heat
via this surface, and, for this reason, it is called the “thermal envelope area”. It is formed by
a material boundary, usually by the outer facade, interior walls, bottom or top floor slabs or
by the roof.
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1.117. Thermal transmittance or U-value - Heat flow rate in the steady state divided by
area and by the temperature difference between the surroundings on both sides of a flat
uniform system.

Note: U-value or thermal transmittance has the unit of measurement W/m2K and is the
reciprocal of the R-value (total thermal resistance in m*K/W).

1.118. Thermally (un)conditioned space/room - Space/room or group of rooms, which is
heated and/or cooled is called "thermally conditioned"; space/room or group of rooms,
which is neither heated nor cooled is called "thermally unconditioned".

1.119. Transmission heat transfer coefficient - Heat flow through a building element per
unit of time, in relation to the difference between the air temperatures on either side of the
element (this being equal to the reciprocal value of the overall thermal resistance of the
building element).

1.120. Unconditioned space/room - Spaces which have no form of conditioning are called
“unconditioned spaces/rooms”, which can be summarized in unconditioned zones.

1.121. Useful capacity of the battery - Part of the nominal capacity that is actually
available for an application during operation after taking into account the maximum depth of
discharge.

1.122. Utilization factor for heat sources - Factor by which the total input from the
monthly or annually active heat sources is reduced in order to determine the part of the heat
from the respective sources that can be used to cover the heat sinks.

Note: The non-usable part is manifested as excessive room temperature and/or excessive
air exchange in the zone in the heating period. In the cooling period, it results in the cooling
demand.

1.123. Ventilation and air conditioning system (VAC system) - Ventilation system with
mechanical air transport, which is used to meet the indoor air quality requirements.

1.124. Ventilation heat transfer coefficient - Heat exchange by an air volume flow per unit
of time, in relation to the temperature difference (heating power of an air volume flow, in
relation to the temperature difference).

1.125. Visual task - Visual elements of the work being done.

1.126. Waste heat - Quantity of heating and cooling energy from processes that is used
within the assessed building or is provided to another building (via a (district) heating or
cooling network), and would otherwise have been released into the environment without
further utilization, e.g., industrial waste heat from a production facility.

Note: Waste heat does not come from facilities whose purpose is the generation of
electricity or heat. The transformation chains preceding the waste heat generation are not
evaluated. Waste heat can occur within the building (the balancing zone) as an energy flow
and is then accounted for as part of the internal heat sources or sinks. If waste heat is
transported across the balance boundaries via a medium (e.g., water or air), it is assessed in

the same way as local and district heating (the auxiliary energy must be accounted for).
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1.127. Zone - Basic unit of space for calculating energy balances. A zone comprises the (net
floor) area of a group of rooms with equal type of usage and conditioning and with no
interferences regarding additional zoning criteria.

2. Symbols, units and subscripts

Table 1 below contains a summary of the important symbols that are generally applicable to the
overall balance described in this Annex.

Table 1 - Symbols and units

Symbol Name of quantity Unit
a share —
A area, thermal envelope area m?
B width m
S part load level (load factor) —
c specific heat capacity gﬁ/k(i g KI)<’)
c relative absence —
00) coefficient of performance —
d number of days d
D diameter m
DH heating degree hours Kh
A difference —
0 declination of the sun
e expenditure figure, expenditure factor —
e kWh/(m?a)
E annual or monthly solar irradiation energy
kWh/(m?mth)
EER energy efficiency ratio —
f F factor —
FC load factor —
g gradient of the energy need at deviating supply air set- Wh/(K-m?/h)
point temperatures
g total energy transmittance —
h hour h
h height m
h enthalpy kl/kg
H heat transfer coefficient (general) W/K
(HT /HY) index: T: transmission / V: ventilation
H calorific value kWh/m?,
(Hi/ Hs) index i: net / index s: gross kWh/1, kWh/kg
I solar irradiance W/m?
k coefficient —
A thermal conductivity W/(mK)
L length m
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Symbol Name of quantity Unit
M annual mass kg/a
n number —
n air change rate 1/h
n efficiency, performance ratio, utilsation factor —
0 temperature °C
p pressure Pa
P power kW
PLV part load value —
q specific energy need in relation to the air volume flow Wh/(m?/h)
R thermal resistance, surface resistance (m’K)/'W
SEER seasonal energy efficiency ratio —
SPF seasonal performance factor —
SPI specific power input W/(m?/h)
T absolute temperature K
T transmission factor, transmittance —
t time (period) h
T (thermal) time constant (of a building zone) h
T solar transmission factor —
0 energy kWh
0} power, output, capacity kW
U heat transfer coefficient W/(m*K)
Vv (net) volume m
174 air volume flow m’/h
v average monthly wind speed m/s
w weighting factor —
W auxiliary energy kWh
) geographical latitude of the location °
) relative air humidity —
p density kg/m?
X water vapour content of the air (absolute humidity) g/kg
V4 ratio of heat sources to heat sinks —
¢ heat ratio kW/kW
K coverage ratio —
o ratio —
14 linear thermal transmittance W/(mK)
0] heating load, power \W
XCO CO; equivalent g/kWh

Table 2 below lists the defined indices of the symbols used in all balance calculations.

Table 2 — Subscripts

Subscript Term
AHU air handling unit
a year, annual
A relative absence
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as after sunset
aut automation
aux auxiliary energy
av average, mean
B parapet
batt battery
bio biogenic
bp bivalence point
bs before sunrise
BT ballasts or transformers
bu back-up heating
c control (system)
C constant illuminance
c (space) cooling system, room conditioning system
o HVAC cooling function, cooling energy supply for the air conditioning
system
Ca raw building carcass opening
CC constant illuminance control
ce control and emission (losses)
char characteristic
CHP combined heat and power
CO, carbon dioxide
combi combined operation (space heating and domestic hot water heating)
cond condensation
cu cooling unit
D daylight (dependent)
d distribution (losses)
D,S daylight supply
day during daytime
ddh degree-day hours
DEC sorption-supported HVAC system
del delivered energy
dir direct
Dis discharge
DoD depth of discharge
e outdoor, external, exterior
effec effective
EHA exhaust air
el electric, electricity
end end (of usage)
ext external supply network
EMS energy management system
ESP electric hot water storage tank
ESWH electric storage water heater
ETA extract air
ev evaporative humidifier
eve evaporative humidifier exhaust air (sorption-supported HVAC system)
evs evaporative humidifier supply air (sorption-supported HVAC system)
exch heat exchanger
fac devices, machinery, equipment
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fan fan
FC free cooling
G glass
g, gen generation (losses)
GDF glazed double facade
geo geometric
glob global
goods goods
gr-exch ground/supply air heat exchanger
GW groundwater
GS ground (geothermal probe)
h (space) heating system
h* HVAC heating function, heating energy supply for the air conditioning system
H heater
HK heating circuit
Hp, hp heat pump
HVAC Heating Ventilation and Air Conditioning
hydr hydraulic
1 internal (heat sources)
1 indoor, interior
IEC indirect evaporative cooling
in delivered (into)
inf infiltration
int intermittent
i from thermally conditioned to thermally unconditioned zone
i,j,k, x index
1 lighting system
IWH instantaneous water heater
LA lighted area
Li lintel
Itc operating limit (switch-off point)
Ix per lux
m mean, average
m maintained
max maximum
mech mechanical
meas measured
MF maintenance factor
min minimum
mod modulation
mot motor, engine
mth month, monthly
NA reduction for set-back operation (at night)
ND no daylight
nd energy need
NF net floor (area)
night during nighttime
0 occupancy dependent
oB without battery
Obl roof light
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0oC

occupancy control

ODA outdoor air
op operating
opaq opaque, non-transparent
out discharged (out)
outg (net) energy output of generator (ce+d+s)
p primary energy
p persons
PO stand-by
Pint partial load
pk peak
PM pump management
Pn full load, nominal load
PP power plant
pre-h pre-heater
prod produced
PS buffer storage
pt peak tappings
Pu pump
PV photovoltaics
R room
RA return (at design conditions)
B design operating time
IC residential cooling system
rd recovered
re relative
ref reference
re-h re-heater
rec heat recovery
reg regenerative
res residential
rl recoverable
rL design service life
RL return flow temperature
ru residential unit
v residential ventilation system
S ground
S storage losses
S solar
S supply
SA sun shading activated
self self
set set-point value
Sh shading
sink heat sink
SNA sun shading not activated
sng single operation (space heating and domestic hot water heating)
sol solar
source heat source
st humidification (system)
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start start / beginning (of usage)
storey storey
Su summer (design case)
sunrise sunrise time
sunset sunset time
SUP supply air
sur surrounding (area(s))
T transmission
Ta task area
tb partially heated
therm thermal energy
TI transparent thermal insulation
tot total
tr transparent
u unconditioned, unheated or uncooled room or building zone
ue from unheated building zone to external air
use usage(-dependent), used
v ventilation system
v ventilation
ve HVAC ventilation system (cooling)
vh HVAC ventilation system (heating)
VA supply (at design conditions)
VL supply flow temperature
w domestic hot water system
WB thermal bridge
we weekend
WEP wind energy plant
Wi winter (design case)
win window (airing)
wp work plane
z adjacent building zone
Z circulation circuit
* design conditions
" next higher point for linear interpolation
' next lower point for linear interpolation

Figure 2 below shows the system of indicators (indices) used for determining energy quantities in
the balances.
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Q.

3rd Position - Optional additional indexing
i2nd Position - Calculation level-nd - Energy need
-outg - Energy output of generator
-del - Delivered energy
-p - Primary energy
- Process steps - ce - Control and emission
-d - Distribution
-5 - Storage
- g, gen - Generation
- (no index) - Regarding all calculation levels / process steps
—l 1st Position - ¢ - Cooling system
-c* - HVAC cooling function
-h - Heating system
-h* - HVAC heating function
-1 - Lighting
- st - HVAC humidification
- IV - Residential ventilation system
-rc - Residential cooling system
-v - Ventilation system
- Ve - HVAC ventilation system (cooling)
-vh - HVAC ventilation system (heating)
-W - Domestic hot water system
- (no index) - Regarding all technical systems (general term)
Symbol -Q - Energy (required for conditioning)
-W - Auxilary energy © Fraunhofer IBP

Figure 2. Subscript system

Table 3 below shows the system of naming and assignment of indicators (indices) used for
determining energy quantities in the balances.

Table 3 — System of naming and assignment of indices

o Generator :
ergl;;l;lnnege d CZ::E;:;;M Distribution Storage heat/cooling Generation D::::;;d
energy output
Energy need Delivered
Lighting for lighting — — — — — energy for
system lighting
Q1,nd Ql,del
Control and Distribution Storage Generator heat Generation Delivered
Energy need emission losses of losses of output to losses of energy for
Heating for heating losses of heating heating heating system heating heating
system heating system system system system
system
Qn,nd Qh,ce Qnhd Qhs Qh,outg Oh,g Qh,del
Control and Distribution Storage Generator heat Generation Delivered
Energy need emission losses of losses of output to losses of energy for
Cooling for cooling losses of cooling cooling cooling system cooling cooling
system cooling system system system system
system
Qc,nd Qc,ce Qc,d Qc,s Qc,outg Qc,g Qc,del
Control and Distribution
AC Net heating emission losses of AC
ventilation energy of air | losses of AC ventilation — — — —
system conditioning ventilation system
(heating) system
th,nd th,ce th,d
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oo Generator i
er:z‘:;l;l:i d Ciﬁ:il;(;::r?d Distribution Storage heat/cooling Generation D::::;;d
energy output
Control and Distribution
AC Net cooling emission losses of AC
ventilation energy of air | losses of AC ventilation — — — —
system conditioning ventilation system
(cooling) system
Qve,nd Qve,ce Qve,d
Control and Distribution Storage Generator heat Generation Delivered
Energy need emission losses of losses of output for losses of energy for
for heating losses of HVAC HVAC HVAC heating HVAC HVAC
HYAC coil HVAC heating heating function heating heating
heatlpg heating function function function function
function function
Qh*nd Qn* ce Oh*d Qh*s Qn* outg Oh* g Qnh* del
Control and Distribution Storage Generator heat Generation Delivered
Energy need emission losses of losses of output for losses of energy for
HVAC for cooling losses of HVAC HVAC HVAC cooling HVAC HVAC
cooling coil HVAC cooling cooling function cooling cooling
function cooling function function function function
function
Qc*,nd Qc*ce Qcxd Qc*s Qc*,outg Qc,g Qc* del
Energy need Control and Distribution Generator heat Generation Delivered
for emission losses of output for losses of energy for
Humidifica- humidifica- losses of humidifica- — humidifica- tion | humidifica- humidifi-
tion tion humidifica- tion tion cation
tion
Qst,nd Qst,ce Qst,d Qst,outg Qst, g Qst,del
Control and Distribution Storage Generator heat Generation Delivered
Ventilation Energy need emission losses of losses of output to losses of energy for
system for for losses of residential residential residential residential residential
residential residential residential ventilation ventilation ventilation ventilation ventilation
buildings ventilation ventilation system system system system system
system system
Qrv,nd Qrv,ce Qrv,d Qrv,s Qrv,outg Qrv,g Qrv,del
Control and Distribution Storage Generator heat Generation Delivered
Cooling Energy need emission losses of losses of output to losses of energy for
system for for losses of residential residential residential residential residential
residential residential residential cooling cooling cooling system cooling cooling
buildings cooling cooling system system system system
system system
Qrc,nd Qrc.ce Qrcd Qrc,s Qrc,outg Qrc,g Qrc del
Control and Distribution Storage Generator heat Generation Delivered
Domestic hot | Energy need emission losses of losses for output for losses of energy for
water supply | for domestic losses of domestic hot | domestic hot domestic hot domestic hot | domestic hot
hot water domestic hot water water water water water
water
Qw,nd Qw,ce Qwd Qw,s Qw,outg Qw,g Qw,del

III. CALCULATUION PROCEDURE

The procedure for calculating the building energy balance should be carried out by considering
the following steps:

1. Zoning of buildings — before performing the actual balance calculations, the building shall be
divided into zones. In doing so, those areas of a building that are characterized by the same use
and do not show any significant differences in the type of conditioning and other zone criteria are
combined into a single zone.
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2. Determination of energy needs for each zone — energy needs (for heating, cooling or air
conditioning, ventilation, humidification, lighting, and domestic hot water) are determined
separately for each zone of a building. For heating and cooling, this is done by comparing heat
gains and heat losses in the respective zone of the building. One of the reasons for the prior
zoning of a building is that, in complex buildings, heat gains and heat losses vary depending on
their location within the building. However, only those spaces that are assumed to have similar
heat gains and similar heat losses are grouped together into a single zone.

3. Determination of energy needs for heating and cooling through iteration — the energy
required for heating and cooling is determined using an iterative method. Since the calculation of
the required energy involves comparing all heat gains with all heat losses, these must first be
fully calculated. The magnitude of heat gains and heat losses depends, among other factors, on
the structural conditions of the building and its use. Most components of the balance can be
determined once without repetition (e.g., internal heat gains from occupants (metabolic heat),
transmission, ventilation, solar heat gains, etc.). On the other hand, heat gains and heat losses
related to technical systems (e.g., heat gains from heating distribution pipes) depend on the
building’s own energy needs. However, since the building’s energy needs are the objective of
comparing heat gains and heat losses, repetition (iteration) is required.

4. Determination of technical system losses, supplied energy, and primary energy — if there
are multiple technical systems, the calculated energy requirement for each zone is distributed
among them. System losses due to emissions, distribution, and storage are added to the energy
required for all technical systems. This gives the amount of energy to be supplied by the
generator. The generator is then assessed, which includes determining the generator’s thermal
losses. The last two steps consist of determining the supplied energy for the generators and
evaluating the primary energy of the supplied energy. The balances of supplied and primary
energy also include the auxiliary electrical energy used.

If the building’s technical systems serve more than one zone (e.g., a central cooling system or a
heating system for the entire building), or if more than one system is available for a particular
building service in each zone (e.g., both central and decentralized domestic hot water supply in a
cafeteria), the characteristic values for each zone served by this building service should be
determined once and then distributed across the zones.

S. Time steps — Supplied energy or primary energy balances are calculated for a one (1) year
period. Partial balances can be calculated in smaller time steps, e.g., by days or by months.

The annual characteristic energy values are calculated by summing the corresponding monthly
values of the energy characteristics.

In the case of monthly breakdowns of the determined annual characteristic values, the following
procedure is used:

— Assessment of the generators: monthly generator losses @, result from the annual loss in
proportion to the generator heat output Q,,,. The same applies to the delivered energy
Qge1in Supplied to the generator from outside, the delivered energy Qe o, provided by the
generator for processes outside the system boundary, and the (regenerative) delivered
energy Qdel,prod-

— Assessment of losses for storage, distribution and emission: monthly losses of emission
Q.., distribution Q4 and storage Q, result from the respective annual losses proportional to

the energy need Q4.
28



— Assessment of auxiliary energies: monthly auxiliary energies W result from the respective

annual auxiliary energy proportional to the corresponding delivered energy Q.

1. General calculation procedure

The calculation procedure in general case comprises the following steps.

1y

2)

3)

4)

5)

6)

7)

8)

9)

Determination of the boundary conditions of use and, where applicable, zoning of the
building according to type of usage, building physics, and technical installations and
equipment, including lighting.

Compilation of the input data required for calculating the balances of the building zones
(areas, characteristics related to building physics and technical installations and equipment
of the building, and supply air temperature and air change rates for certain types of
ventilation systems).

Determination of the energy need and delivered energy for lighting, and the heat sources
due to lighting in the respective zone.

Determination of heat sources and heat sinks due to mechanical ventilation in the respective
zone.

Determination of heat sources and heat sinks due to persons, appliances, etc. (excluding the
technical installations and equipment of the building).

Initial balance estimate of the energy need for heating and cooling of the zone (separately for
days of usage and days of non-usage), taking into account the heat sources and heat sinks
already known.

Preliminary allocation of the balance of energy need among the building services (air
handling, residential ventilation, heating and cooling).

Determination of the heat sources due to heating in the respective zone (distribution, storage
and, where applicable, generation within the zone) on the basis of the estimated energy
need for heating.

Determination of the heat sources and heat sinks due to cooling in the respective zone
(distribution, storage and, where applicable, generation within the zone) on the basis of the
estimated energy need for cooling.

10) Determination of the heat sources due to domestic hot water preparation (distribution,

storage and, where applicable, generation within the zone).

11) Calculation for balancing the energy need for heating or cooling of the respective zone

(determined separately for days of usage and days of non-usage), repeated in an iteration
loop (but not more than 10 times) until two consecutive results for the energy need for
heating and the energy need for cooling differ by not more than 0,1 %.

12) Determination of the energy need for air conditioning, handling and, where applicable,

calculation of the sum of the energy needs for cooling for all zones (VAV systems).

13) Final allocation of the balance of energy need among the building services (air handling,
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residential ventilation, heating and cooling).

14) Determination of the losses due to control and emission, distribution and storage for
heating (generator heat output).

15) Determination of the losses due to control and emission and distribution for the air
transport systems.

16) Determination of the losses due to control and emission, distribution and storage for heat
supply to HVAC system (generator heat output).

17) Determination of the losses due to control and emission, distribution and storage for
cooling (generator cooling energy output).

18) Determination of the losses due to control and emission, distribution and storage for
domestic hot water preparation (heat output of the generator).

19) Allocation of the heat output of all generators among the different generation systems.

20) Allocation of the cooling/refrigeration energy output of all generators among the different
generation systems.

21) Determination of losses occurring during the generation of cooling energy.
22) Determination of losses occurring during steam generation.

23) Determination of losses in the generation of heating energy (heat generator, residential
ventilation systems, domestic hot water heating, CHP units and, where applicable, surplus
heat from chillers).

24) Grouping of auxiliary energies determined as above (e.g., for air transport).
25) Grouping of delivered energies and energy carriers.
26) Primary energy evaluation.

27) The calculation procedure is simplified when residential buildings are assessed. There is no
zoning of the building, energy balancing is not performed separately for days of usage and
days of non-usage, and the lighting is not included in energy balancing.

The calculation procedure is simplified when evaluating residential buildings. There is no
division into building zones, the energy balance is not carried out separately for days of use and
non-use, and lighting is not included in the energy balance.

A detailed description of the calculation procedure mentioned above is presented in the following
chapters.

IV. ZONING OF BUILDINGS

For energy balancing of non-residential buildings, it is usually necessary to divide the building
into several zones. A zone comprises the rooms, spaces or sections of the floor area of a building
which is/are characterized by uniform boundary conditions of usage (e.g. temperature, ventilation

and lighting). The aim of zoning is to combine those areas of a building with similar heat sources
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and heat sinks and thus similar amounts of energy need into one zone.

The most important characteristic for similar energy need or heat sources and heat sinks is the
same type of usage, for example ‘single office’. Thus, this is always the first zoning criteria to be
applied. When rooms are used differently, they must be assigned to different zones.

Even with the same usage, similar energy need or heat sources and heat sinks can only be
assumed for rooms with the same type of conditioning. Thus, in case of different conditioning,
rooms must be assigned to different zones despite of the same usage, e.g. ‘single office with
lighting, heating, ventilation and cooling’ versus ‘single office with lighting, heating and
ventilation’.

In addition to type of usage and of conditioning, there are other criteria that can lead to such
different energy needs or heat sources and heat sinks, that the affected rooms cannot be
represented in a common energy balance and thus in one zone. These characteristics are referred
to as "additional zoning criteria". They mainly concern cooled rooms, where for instance also the
proportion of glazed wall is relevant. That means ‘Offices with heating, ventilation and cooling
but with a transparent share of the facade of 25 %’ need to be zoned separately of those with a
proportion of 75 %.

The principle of zoning is thus a principle of exclusion, with the aim of combining areas, which
are as homogeneous as possible and then balancing them as one zone. The energy demand of the
building is then the sum of the energy demands of all zones within the building.

The following Figure 3 shows a flow chart of the zoning procedure with different types of usage
and conditioning as well as additional zoning criteria, depicting the examples introduced above.

Type of
Type of conditioning Additional zone
usage -> Lighting i division criteria
Heating / Cooling
Ventilation
Humidification
S: single office 1. Lighting, a) Transparent
Building o — »> Heating, Cooling share of fagade =p Zone S:1.a)
Ventilation 25%
b) Transparent
share of fagade = Zone S:1.b)
75 %
i X) =» Zone S:1.x)
2. Lighting,
Heating, P ap— a) .. =»> Zone S:2.a)
Ventilation
—_ .. =» Zone S:2.x)
—_v... Py—a) ... =» Zone S:Y.a)
— %) -» Zone S:Y.x)
b O: Open-plan office ->-|— TR y—a) .. =»> Zone O:1.a)
. ) .. =» Zone 0:1.x)
Y . Dop— a) ... =» Zone 0:Y.a)
. ) ... =» Zone 0:Y.x)
b—— C: Classroom .>-|— e p— a) ... =» Zone C:1.a)
! ) . ~» Zone C:1.x)
—v .. ) .. =» Zone C:Y.a)
R ) ... =» Zone C:Y.x)
i— X) ... - X)
. . o a) ... =»> Zone Z:Y.a)

—_ => ZoneZ:¥x)
Figure 3. Exemplary flow chart of zoning, based on usage, conditioning and additional

criteria
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To simplify the building’s energy balance, only as many zones should be formed as are necessary
to consider the most important energetic differences within the building. It should be avoided to
generate too many zones, as this can significantly increase the calculation effort without
decisively improving the result.

1. Definitions of zones

1.1. Zone

A zone is the basic calculation unit according to this Annex. A zone includes the floor area (net
floor area) of a group of rooms within a building that are characterized by the same type of use,
the same type of conditioning (heating, cooling, ventilation, humidification, lighting, and
domestic hot water supply), and additional uniform zoning criteria.

1.2. Conditioned zone/thermally conditioned zone

A zone may have all types of conditioning (heating, cooling, ventilation, humidification, lighting)
or just a single one (e.g. lighting). Rooms or zones having at least one type of conditioning are so
called "conditioned rooms" or "conditioned zones". In case a zone is heated and/or cooled, it is
called a "thermally conditioned zone".

1.3. Unconditioned zone/thermally unconditioned zone

Areas of a building that are not conditioned are grouped together as "unconditioned” rooms or
zones. A building can have several "unconditioned zones" (e.g. attic floor). In case the zone is only
illuminated and/or ventilated but not heated and/or cooled, it is called a "thermally unconditioned
zone".

1.4. Serviced area

A serviced area (supplied by heating, domestic hot water, ventilation, cooling, lighting, etc.)
comprises the parts of a building that are served by one and the same technical building system.
One serviced area can cover several zones and one zone can include several serviced areas.

A building can be divided into serviced areas completely independent of zoning. The
characteristic energy values or energy balance shares determined for a serviced area can be
divided among the zones of the building.

2. Steps for definition of zones
A building is divided into zones in three steps:
Step 1: Combining areas of equal usage;

Step 2: If necessary, further dividing the combined usage areas due to different types of
conditioning and additional zoning criteria;

Step 3: Including very small areas due to insignificance.

Rooms that are not directly heated or cooled (e.g. cellar, attic, technical rooms etc.) are to be
combined into one or more "thermally unconditioned building zones". The temperature in this

zone is determined solely on the basis of the heat flows from neighboring rooms or heat sources
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or sinks. These rooms must also be assigned to a usage profile.

Step 1: Combining areas of equal use

Rooms are grouped into one zone when they can be assigned to the same usage profile, when
they are equally conditioned and when no restrictions regarding the additional zone division
criteria occur.

The boundary conditions for the most common types of usage should be specified in national
rulebooks. In case other types of usage are required, the relevant boundary conditions must be
determined.

In case of high air exchange between different rooms or groups of rooms, in particular due to
forced air flows by mechanical (fan-assisted) ventilation, one of the following methods is
selected:

— The rooms with the high air exchange among each other can be combined into one building
zone.

— The air volume flow between the rooms can be taken into account by calculating the
resulting heat sources or heat sinks in the balance of the zones.

In the following section, the additional zoning criteria are described. In case none of these
rules apply, zoning is based only on the assignment to usage profiles.

Step 2: Applying additional zone division criteria

An area with rooms of equal usage must be further divided, when structural or technical
characteristics vary in such a way, that separate energy balancing for heating, cooling, lighting,
etc. 1s required. The following criteria makes further zoning necessary. However, these zoning
criteria always need to be applied after the allocation to usage profiles.

Table 4 — Additional zone division criteria (to be applied after the allocation to usage
profiles)

Criterion Description

Rooms (or areas) of one usage-profile are to be separated into different zones,
when the requirements for conditioning differ.
They may be combined into one zone in case of:

— same requirements for thermal conditioning and lighting,

— solely requirements for lighting,

— solely requirements for thermal conditioning.

1 | Types of
conditioning

Rooms (or areas) of one usage-profile are to be separated into different zones,
when they are equipped with different ventilation and air-conditioning systems.
They may be combined into one zone in case of:

— free ventilation only,

— HVAC/ventilation systems with a constant air flow rate,

— HVAC/ventilation systems with a variable air flow rate,

— HVAC/ventilation systems with air/water system,

— room air conditioners (split/multi-split units).

2 | Types of
ventilation
systems

Table 5 contains further boundary conditions (criteria 1 to 6) that can lead to the division of a zone
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beyond its usage. These are only relevant regarding the energy balancing for cooling and thus
only for rooms or areas being cooled. Again, the characteristics are to be applied separately,
meaning rooms are only combined into one zone, when they are classified equal in all
characteristics according to Table 5.

Table 5 — Additional zone division criteria, only to be applied for cooled zones

Criterion Description
. Rooms (or areas) with HVAC systems are to be separated into different zones
Functions . . .
when the systems provide different functions.
of the . . . .
HVAC They may be combined into one zone in case of equal system characteristics
regarding:
system — heating;
— cooling;

— humidification and dehumidification.

External air

Rooms (or areas) with HVAC systems are to be separated into different zones,
when the systems provide different operational fresh air flow rates. This applies

supply volume to rooms (or areas), where the HVAC system:

flow — is operated with a fresh air flow rate of 5 % or more of the building’s

depenfient on total air flow rate

operating — provides a cooling capacity of 12 kW or more;

mode — provides an air volume flow rate of 3000 m3h or more.

Installed power Rooms (or ar'e.as.) are to.be s§parated ipto different zones, when the instal}gd

of artificial power of artificial lighting differs. This applies, when the installed specific

. power in an area is at least 20 W/m? higher than the specific power installed in|

lighting the rest of the zone, and when the area affected includes more than 10 % of the
total zone area; or when the installed power in the area with the higher power is
greater than 5 kW, these spaces/rooms shall be assigned to different zones.

Depth of Rooms (or aregs) are to bf: separated intp differ-ept zones, v&{hep they ‘differ with|

building and respect to available daylight or space air condltlon.ln‘g. Bulld-mgs w1j[h a depth|

rooms of more than 16 m (external dimensions) must be divided up into an inner zone

and an outer zone parallel to the facades which have windows.

This criterion does not apply to halls or similar floor plans which would have
no material boundaries between the inner and outer zones.

Note: When only lighting is affected, there is also the option to create separate
lighting areas within the zone.
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Criterion Description

Rooms (or areas) bordering on facades are to be separated into different zones,

> | Fagade design when they differ with respect to the proportion of glazed wall area available.

and proportion This applies to the following proportions of glazed wall area:
of glazed _<30%
surfaces — >30% and < 50%

— >50% and < 70%

—>70%

Deviating therefrom, individual grouping of rooms (or areas) with other
proportions of glazed wall area is possible, when the proportions do not differ|
by more than 20% within a zone.

Rooms (or areas) bordering on facades are to be separated into different zones,
when they differ with respect to shading against solar radiation, e.g. by
different sun shading systems or orientation. Each of the categories listed below
requires that the respective room/area should be assigned to a particular zone.

6 | Sun shading
and building
orientation

Without respect to orientation:

— permanently shaded facades
— external sun shading with g < 0,12

Depending on the orientation (facing South, East, West or North):

— external sun shading with gtot > 0,12;
— internal sun shading with gtot < 0,35;
— internal sun shading with gtot > 0,35;
— no sun shading.

Step 3: Including very small areas due to insignificance

After dividing the building into zones or as a last step within this procedure, remaining areas may
be included in other zones due to insignificance according to the following rules:

— Small areas with a percentage of up to 5 % of the total building area may be added to other
zones with highly similar technical conditioning but different usage, provided that the
internal loads of the zones do not differ significantly. The heating, cooling and ventilation
systems may differ. For this, the zone with the most similar type of usage and of supply
systems shall be selected.

EXAMPLE: Heated, cooled, ventilated and illuminated meeting rooms with a constant
volume flow system can be assigned to the zone "heated, cooled, ventilated and illuminated
offices with a variable volume flow system". Only the usage and ventilation supply differ
here, the types of conditioning are the same and the internal loads are similar.

— Very small areas with a percentage of up to 1 % of the total building area may be added to
another zone, even with different types of conditioning. In this case, a zone must be selected
being as similar as possible regarding usage and conditioning.

EXAMPLE: Heated, cooled, ventilated and lighted meeting rooms, can be assigned to the
zone "heated, ventilated and lighted (but not cooled) offices", as there is similar use and
correspondence in three types of conditioning.

Step 3 of zoning is not applicable to areas with very high internal loads and air exchange rates
(e.g. in canteen kitchens).
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3. Serviced areas

After completion of zoning, the building is divided into serviced areas with regard to technical
building services. A serviced area groups together the areas of the building that are supplied by
the same system technology. This is done completely independently from the zoning, following
the respective technical calculation requirements.

The supply areas are relevant for determination of partial energy characteristic values (e.g. heat
losses of a heat generator that supplies several zones).

4. Assignment of balance components

The energy balance described in this document serves to identify delivered and primary energy
characteristic values for buildings seen as an entity. However, the full set of characteristic values
for each zone of a building also need to be determined. These are:

— the heat sources and heat sinks of the zone;

— the type of energy need in the zone;

— the system losses and auxiliary energy of the zone;

— the delivered and primary energy required by the zone.

One result of zoning is that the boundaries between zones and between serviced areas are not
always one and the same. In particular, system losses and the delivered and primary energy
required are initially determined for each serviced area rather than for each zone. The required
characteristic values relating to the zones are then determined.

The following rules apply when assigning part-balances to the zones on the basis of building
services:

— if a serviced area includes more than one zone or if a zone boundary passes through a
serviced area, the energy requirement is to be distributed over the individual zones;

— if a zone is subdivided into several serviced areas, then the energy need of the zone is the
sum of the energy to be required for all partial floor areas of all serviced areas within the
zone.

In the following, the assignment rules are explained in detail using the building shown in Figure
4 as an example. The balance calculations for the building energy needs, system losses, auxiliary
energy, delivered energy and primary energy are described below.
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Figure 4. Building used as an example for assignment

The energy needs for all modes of conditioning (heating, cooling, ventilation, humidification,
lighting and domestic hot water supply) are determined once only for each zone. It is assumed
that the energy needs are evenly distributed throughout the respective zone. For the purposes of
the balance this means that the following components of the energy need are to be determined for
each zone:

— the energy need for heating (as described Chapter V, sub-chapter 2);

— the energy need for cooling (as described Chapter V, sub-chapter 2);

— the energy need for air conditioning including humidification;

— the energy need for domestic hot water preparation (as described Chapter V, sub-chapter 4);
— the energy need for lighting (as described Chapter V, sub-chapter 1).

This means that the energy need (in relation to the net floor area) is the same for any part of the
zone.

In order to determine the energy needs for heating and cooling of a zone, the heat sources and heat
sinks in the zone need to be known. When a balance is calculated by the method described in
Chapter V, all heat sources and heat sinks in a zone are assumed to be evenly distributed across
the entire net floor area.

4.1. Assignment rules

If energy characteristic values/balance components of serviced areas are to be determined
according to zones, a distinction is to be made between three types of case.

Case 1: Supply area and zone are identical

If a zone has only one technical building system for each service (balance boundary of the zone
and the service area is the same), then:

— all system losses of the technical building systems,

— all delivered energy including environmental energy utilized by the technical building
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systems,
— all auxiliary energy of the technical building systems, and

— all heat sources and heat sinks resulting from the above within the zone, are balanced only
once for this zone. No assignment is required in this case.

In the calculations, all system losses, all auxiliary energy and all resulting heat sources and heat
sinks are assumed to be evenly distributed throughout the zone. This means that the energy
characteristics, defined in relation to the net floor area, are the same for any part of the zone.

EXAMPLE: This case applies to the type of ventilation system in the example building shown in
Figure 4 (see (a) in Figure 4). The zones 1 and 3 each have a system of mechanical ventilation.

Case 2: Several serviced areas in one zone
If one zone has multiple technical building systems for the same building service, then initially

— all system losses of the technical building systems,

all delivered energy including environmental energy utilized by the technical building
systems,

all auxiliary energy of the technical building systems, and

all heat sources and heat sinks resulting from the above within the zone, are balanced
individually for each serviced area.

The resulting absolute values (in kWh/unit of time) for system losses, delivered energy, auxiliary
energy and the resulting heat sources and heat sinks are then added together for all serviced areas
within the zone in order to obtain overall values. In the calculations, it is assumed that the overall
values are evenly distributed over the respective zone. This means that the relative energy values,
defined in relation to the net floor area, are the same for any part or sector of the zone.

Case 3: Several zones per supply area

If one and the same technical building system serves an area which is larger than a single zone,
then the balance of the characteristic values is as specified below:

— The system losses due to control and emission shall be determined as characteristic values
for each zone.

— The system losses due to distribution shall be determined as characteristic values for each
zone. The basic data required for the calculations (especially the pipe lengths and pump
capacities) shall be determined once for the entire serviced area, and if no actual project
data are available, default values shall be used. These are then distributed over the zones
according to the ratio of the respective net floor areas. The same procedure is applied for
the internal heat sources and heat sinks as well as for the auxiliary energy for distribution.

— The system losses due to storage shall be determined once as an absolute value for the
entire serviced area and then distributed over the serviced zones. The share of the storage
losses and the associated auxiliary energy for each zone is calculated by weighting these
according to the energy need for heating or cooling of the zones serviced by the respective
storage vessel. The internal heat sources are only fully effective within the zone in which
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the storage vessel is installed (i.e. these heat sources are not distributed over a number of
ZOnes).

— The system losses due to generation, as well as the usable environmental energy, and the
associated auxiliary energy for generation are distributed among the serviced zones
according to the shares of the generator heat/cooling energy output of these zones. The
internal heat sources and heat sinks are not assigned to several zones, but (without
assignment) are fully effective only in the zone where the generator is located.

This case applies to the central domestic hot water supply (see (c) in Figure 4) and the heating
system (see (d) in Figure 4) in the building shown in Figure 4 above.

4.1.1. Breakdown of annual values into monthly values

In general, the energy assessment is based on a monthly balance. However, individual calculation
steps of the evaluation procedure are only provided on an annual basis. If no other rule exists for
the distribution of the annual characteristic values to monthly values, the following applies:

— Control and emission, distribution and storage losses (as well as the associated auxiliary
energy) are distributed in proportion of the monthly to the annual energy need Q,.4;

— Generation losses (and associated auxiliary energy) are distributed in proportion of the
monthly to the annual generator energy output Q-

V. ZONING OF BUILDINGS

Energy needs results directly from the conditions of use and have to be provided by each building
service. The following are classed as forms of energy need:

1. Energy need for lighting, i.e. electrical energy required to ensure adequate lighting of
the building or the building zone;

2. Energy need for heating, i.e. the amount of heat that is additionally supplied to the
building or building zone in a (demand) controlled manner in order to maintain the
internal set-point temperature;

3. Energy need for cooling, i.e. the amount of cooling energy that is additionally supplied
to the building or building zone in a (demand) controlled manner in order to maintain the
internal set- point temperature;

4. Energy need for air conditioning, i.e. the amount of energy that has to be transferred to
or from a ventilation and air conditioning system for heating, cooling, humidification and
dehumidification in order to maintain the required supply air quality;

5. Energy need for domestic hot water preparation, i.e. the amount of energy required to
heat the domestic hot water from the cold water temperature to the hot water temperature
at the tapping point.

Air conditioning in this context comprises the handling of external air drawn in until it achieves a
specified supply air quality under a control method which is not dependent on the current demand
in the building zone (central system). The balanced energy need for heating and cooling in the
building zone is the additional demand which has to be met by reheating/recooling the air, by
increasing the air volume or by other means of heating or cooling in order to maintain the internal
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set-point temperature.

In buildings with ventilation and air conditioning systems, the calculated energy need for heating
and cooling in the building zone are allocated to different components of the heating and cooling
system, depending on the type of system. The energy need for heating and cooling are thus
divided up among different building systems.

The energy need for heating and cooling can also be divided up in buildings or building zones
which have no ventilation and air conditioning system, if these contain different heating and/or
cooling systems operated in parallel.

1. Energy need for lighting

The energy need for lighting Q4 is the amount of energy required to ensure adequate lighting of
the building or the building zone by artificial means. The balance area is the zone in which lighting
requirements are set. However, for determination of the lighting energy, the zones are
additionally divided into spaces,

e.g. depending on daylight benefit. Additional energy use which is not directly associated with
the actual lighting function, such as energy used by control equipment, is not considered to be
part of the lighting energy.

The determination of lighting energy does not follow the calculation procedure of deriving
delivered energy from the energy need added by system and distribution losses, as for heating and
cooling. For lighting the energy need is equivalent to the delivered energy which is explained and
calculated in Chapter VII.

The entire energy need for lighting is usually effective as an internal heat source.

2. Energy need for heating and cooling

The balance area is the building zone. The balance boundaries are formed by the elements of the
thermal envelope enclosing the building zone. In the case of ventilation systems, the balance
boundary for the supply air flow is the point where it enters the devices which reheat or recool the
supply air as a function of the energy need in the building zone.

In principle, an average day in the month is used as the reference period for which the heat
sources and heat sinks are to be balanced (calculation period). Where applicable, a separate
balance is calculated for days on which the operating conditions deviate significantly from the
average (e.g., weekends, holiday periods etc.). The values pertaining to the days of normal usage
and to the exceptions (weekends, holidays) are then added together.

The energy need for heating and cooling in the building zone is influenced by the magnitude of
the uncontrolled energy gains and losses in the form of heat sources and heat sinks. These must
first be determined for each zone.

2.1. Determination of all internal heat sources and heat sinks

The heat flows within a building zone and at the boundaries of the zone are effective as heat
sources (e.g., heat input, heat gains) or heat sinks (e.g. cold input, heat losses) for the respective
zone (see Table 6 below). The sum of the heat sinks and the sum of the heat sources are put in
relation to each other in order to establish the energy balance, from which the energy needs for
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heating and cooling are then determined.

The following heat sources and sinks are included in the energy balance (only sensible heat being
taken into consideration):

1. Transmission heat sinks or sources due to thermal conduction through building elements
and heat transfer through the boundary surfaces of the building zone;

2. Ventilation heat sinks or sources due to exchange of indoor air for external air
(infiltration and window airing) and/or with air from other building zones;

3. Ventilation heat sinks or sources due to air exchange in a space by means of ventilation
systems, which usually introduce pre-conditioned supply air into the zone;

4. Solar heat sources due to solar radiation entering the spaces through transparent building
elements;

5. Heat sinks or sources due to solar radiation absorption and heat radiation on the external
surfaces of non-transparent building elements;

6. Internal heat sources and heat sinks due to the operation of (electrical) appliances,
artificial lighting, dissipation of heat by humans and animals (metabolic heat),
introduction of warm or cold materials and/or goods into the building zone, flow of
heating and cooling mediums in distribution pipes and ducts;

7. In the case of reduced operation at weekends or during holidays, the heat stored in the
thermal envelope during the usage period that escapes during the period of reduced
operation is taken into account.

Table 6 — Heat sinks and heat sources

£ bal it Heat source Heat sink
nergy balance item .
gy Qsource Qsink
Q; Qr Transmission via building element surfaces | 6; < 6. 0i > Be
Transmission | @rws | Transmission via thermal bridges 0i <Be 0i > Oe
Qv Qv int Ventilation due to infiltration i < B¢ 0i > Be
Ventilation Qv | Ventilation due to user action or window 0i <0Be 0i > be
Qymeen | Uncontrolled mechanical ventilation 0i <Osupp | Oi >6 wupp
Qs Qs opag Solar heat gains from opaque building Qs 0pag >0 Qs 0paq< 0
Solar heat Solar heat gains from transparent building
sources/ Qs yrans always —
X ! elements
heat sinks
Q Q, Internal heat gains from metabolic heat always —
Internal .
Internal heat gains or losses due to the flow
heat sources/ | @y goous f 200d & 0i <Ogooas | 0i > Og00as
heat sinks o1 800¢s
Internal heat gains or losses due to
Ql fac . & . . el < efac 91 > efac
’ appliances, machinery and equipment
Internal heat gains or losses due to other
Q4 . ) always —
! electrical appliances
Qy Internal heat gains due to lighting always —
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Qin Internal heat gains and losses from the alwavs o
Qpp+ heating system, including air conditioning Y
0 Internal heat gains from the domestic hot alwavs o
Lw water preparation system y
Qe Internal heat gains or losses from the
Q)+ cooling system, including air conditioning 0: <8 00
Q.. and residential cooling L2 Psystem P12 Psystem
0 Internal heat gains from the generation and alwavs o
Lst distribution of steam for humidification Y
QI,Vh .
0 Internal heat gains or losses from the 0: <0 0i > 0
QLVC mechanical ventilation system LEUR R
Lrv

2.1.1. Heat sinks

The total amount of heat sinks Qg is the sum of transmission and ventilation heat sinks (heat

losses) and cold gains from ventilation systems, internal sources of cold in the building zone and
radiation losses.

Qgink = Q@ + Qv + OQpgink + s + AQc gink (D
where:
Qsink  is the total sum of heat sinks in the building zone;
Qt is the heat flow due to transmission heat sinks
Qv is the heat flow due to ventilation heat sinks
Qisink  1s the heat flow due to internal heat sinks in the building zone
Qs is the heat flow due to radiation, taking into account the solar irradiation

AQc sink is heat stored during periods of normal operation that escapes from the
building elements during days with reduced operation. It is only taken into
account for the days of use in the heating energy balance

2.1.1.1. Transmission heat sinks

Transmission heat flows act either as heat sources or as heat sinks, depending on the temperatures
on both sides of a building element. If a building zone is adjacent to various areas with different
temperature levels, it is possible that transmission heat sources and transmission heat sinks may
exist at the same time. Transmission heat sinks will occur in all boundaries with adjacent areas in
which the mean temperatures are lower than the internal temperature of the building zone being
considered. Usually, this mainly includes the transmission of heat to the external environment.
Transmission heat sinks are generally calculated using equation (2):

Qr =X ;Hr; (6, —6)t for 6; > 6; )

Where:
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Hy;  is the transmission heat transfer coefficient between the building zone and an
adjacent area;
o, is the reference internal temperature of the building zone

8  isthe average monthly outdoor temperature or the mean temperature of an adjacent

zone;
t is the length of the calculation step (t = 24 h).

The transmission heat transfer coefficient Hy; is calculated from the thermal transmittance of the

individual elements and their areas as specified in SK SSh EN ISO 13789 and EN 1SO 13370,
taking into account linear and point thermal bridges. For simplification, default values may be
assumed for the effects of the thermal bridges.

The coefficient of heat transmission Hry; is calculated based on the heat transfer coefficients of

individual elements and their surface areas, as specified in the SK SSH EN ISO 13789 and EN
ISO 13370 standards, taking into account linear and point thermal bridges.

For simplification of calculations, the impact of thermal bridges can be considered by increasing
the heat transfer coefficient value U [W/(m?-K)] of each element of the building envelope of the
heated/cooled part of the building by AUyt [W/(m?-K)]:

1. If the thermal bridges are insulated according to the recommended best practice solutions,
the increase of the heat transfer coefficient value, is: AUyt = 0.05 [W/(m?-K)],

2. If the thermal bridges are not insulated according to the recommended best practice
solutions, the increase of the heat transfer coefficient value, is: AUyt = 0.10 [W/(m?-K)],

Wherever the temperature of the adjacent zone is lower than the internal temperature of the
building zone being assessed, the following transmission heat flows are taken into account:

Transmission through external building elements

Qre = (Hyp + Hrwp)(0; — Q) t

Transmission to adjacent unheated building zones or sunspaces

QT,u = HT,iu(ei - Qu) t

Transmission to adjacent heated or cooled building zones

Qr,=Hp;(0; —Q,)t

Transmission to the ground

QT,S = HT,S(Qi - Qe) t

2.1.1.2. Ventilation heat sinks

Ventilation heat flow is caused by infiltration through joints and leaks, window airing or

mechanical ventilation systems. In each case, the air entering the building zone needs to be
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balanced. Depending on the temperature of the air entering the zone, the heat flow is either a heat
sink or a heat source. If the building zone is adjacent to various areas with different temperature
levels, the different air streams may cause ventilation heat sinks and ventilation heat sources at
the same time. The heat flow due to ventilation heat sinks is generally calculated using equation

3):

Qv =Xk Hyy (6 —0;)t for 6; > 6; (3)
where:

Hy is the heat transfer coefficient for ventilation by external air, air from another
building zone or via a ventilation system;

0i is the reference internal temperature of the building zone

Ok is the average monthly external temperature, or the mean temperature of the air
from another building zone or the mean temperature of the air supplied by the
ventilation system;

t is the period to which the calculation step applies (¢ = 24 h).

The heat transfer coefficient Hy is calculated from the mean volume flow, the specific heat

capacity of air and the density of air. The mean volume flow is usually given as the product of the
average air exchange rate and the volume of the building zone.

In particular, the following ventilation heat sinks are considered if the mean temperature of the air
entering the zone is lower than the internal air temperature of the building zone:

Ventilation heat sinks due to external air infiltration

External air can enter the building zone through gaps, joints and leaks in external building
elements (infiltration). Infiltration depends on the construction of the building, in particular its
airtightness (e.g., the size of leaks and their distribution in the building envelope). As the internal
temperature is generally higher than the mean external air temperature, the infiltration of external
air usually has the effect of a heat sink in the building zone.

QV,inf =H Vv, inf(ei - He) t

Ventilation heat sinks due to window airing

The air exchange of the indoor air by external air entering through windows, doors or other
envelope elements which can be opened and shut, depends on the usage of the building zone and
is generally variable. This air change also constitutes a heat sink:

QV,win = HV,win(ei B Be) t

Cold gains due to mechanical ventilation

Cold gains due to HVAC systems must be taken into account in the building zone if these occur
independently of the current heat or cooling load. This is the case, for example, with residential
ventilation systems and ventilation systems with central air conditioning. For demand-oriented
variable air volume control (VAV) systems, the minimum volume flow is assumed. When
calculating the cold gains due to supply air, the difference between the supply air temperature and
the reference internal temperature, as well as the operating time of the ventilation system, is taken
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into consideration. The supply air temperature is usually specified for systems with temperature
control and for ventilation systems for residential building.

QV,mech = HV,mech(Gi - BV,mech) t

For building zones not equipped with mechanical ventilation, equation (4) applies:
QV,mech = 0 (4)

Ventilation heat sinks due to air exchange with other zones

If there is a high rate of air exchange between different spaces or enclosures in the building, they
should be combined into one building zone. Thus, the air exchange between building zones is
generally assumed to be zero.

If, in individual cases, there are two zones with air exchange between the zones, then the heat
sinks due to air entering the zone are calculated for the zone into which the air flows, using
equation (3) and inserting the appropriate values. This is necessary, for instance, in zones with
extract air systems where the replacement air i1s drawn in from other zones.

QV,Z = HV,Z(Qi - 92) t

2.1.1.3. Internal heat sinks

Internal heat sinks (sources of cold) may exist in the building zone in form of refrigerant piping,
cold-water pipes or cold-air ducts located within the zone. "Losses" due to distribution pipelines
and air ducts and their proportional impact on the building zone are calculated according to
equations in chapter V, sub-chapters 3 and 6.

Cold (i.e., heat losses) can also be due to equipment (e.g., chilled counters with external cold
generation, split units) or due to cold materials or objects (e.g., production materials), being
regularly brought into the building zones.

It is possible for internal heat sinks and internal heat sources to exist simultaneously within a
building zone.

The total internal heat sinks are calculated as follows:

QI,sink = Ql,sink,c + QI,sink,fac + Ql,sink,goods (5)

where:

Qrsinke 18 the input of cold due to cooling systems (due to distribution pipeline and air
ducts with temperatures below the internal temperature);

Qrsinksae 18 the input of cold due to appliances, equipment and machinery;

Q1sink goods 18 the input of cold due to materials and goods with temperatures below
internal temperature brought into the building zone.

In the initial balance estimates, the value of Qg . is assumed to be zero.

2.1.1.4. Heat sinks due to radiative heat transfer

Heat gains due to solar radiation on opaque surfaces are balanced against the heat losses due to
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long-wave radiative heat transfer from these surfaces. This may cause a heat sink if the solar
radiation levels are low and the radiative heat transfer levels are high. The respective heat flows
cause each building element to act as either a heat source or a heat sink.

2.1.1.5. Heat storage

When taking into account reduced operation at weekends or during holidays, the heat stored in
elements during periods of normal operation that escapes during the period of reduced operation
and is stored in days with normal operation are taken into account. For days of non-usage this
heat is deducted directly from the energy need for heating. For usage days this heat is treated as a
heat sink.

2.1.2. Heat sources

According to equation (6), the total amount of heat sources Q... 1 the sum of heat flows due to

solar radiation, transmission heat sources, ventilation heat sources due to natural and mechanical
ventilation and internal heat sources within the building zone.

Qsource = QS + QT + QV + Ql,source (6)

where:

Q.ouce 1S the sum of heat sources in the building zone;

Qs is the sum of heat flows due to solar radiation;
Qr is the sum of heat flows due to transmission heat sources;
Qv is the sum of heat flows due to ventilation heat sources;

Qrsource 18 the sum of heat flows due to internal heat sources in the building zone.

2.1.2.1. Heat sources due to solar radiation

Solar radiation can be absorbed directly within the building zone if it enters via windows or other
transparent building elements, or it can be absorbed on the external envelope by non-transparent
(opaque) building elements and then act indirectly as a heat source as a result of heat being
conducted into the building zone. Thus, the sum of solar heat gains is calculated for all element
surfaces as follows:

QS = Z QS,tr + Z QS,opaq (7)

where:

2. Qs is the sum of heat gains due to solar radiation through transparent
building elements;

2 Qsopaq 18 the sum of the heat gains due to solar radiation on opaque surfaces.

Heat sources due to solar radiation entering through transparent surfaces

The quantity of heat Qg, gained due to solar radiation entering the heated or cooled building
zone via windows, is calculated as follows:
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Qsu=FrApGelst

The solar irradiance Ig is the respective monthly mean intensity of incident solar radiation on the
surface as a function of the inclination and orientation of that surface. The area A;,4,s 1S the area
of the transparent element of the building shell. It is reduced by multiplying it by the frame factor
Fr to take into account the opaque frames. The effective total energy transmittance g.; of the

transparent part of the surface takes into consideration the following factors which reduce the
amount of radiation on and through the element:

1. the energy transmittance of the glazing;

2. any solar protection devices installed;

3. mode of the solar protection device control;

4. shading by other buildings or parts of buildings, as well as shading from the horizon.

The effect of solar protection devices which are controlled automatically or manually are
calculated in relation to how these are likely to be activated.

Heat sources due to solar radiation on opaque surfaces

In order to determine the heat sources due to solar radiation on non-transparent (opaque) building
elements, the radiation absorbed by the element is balanced against the radiative heat transfer
from that element. The proportion of absorbed radiation which is effective within the building
zone depends on the thermal resistance inwards and outwards from the absorbent layer.

Depending on the type of building element (e.g., external wall, external wall with transparent
thermal insulation), different calculation methods apply.

The following heat sources due to solar radiation are specified:

1. Qs.opag radiation on opaque building elements without transparent thermal
insulation;

2. Qs.opag1  radiation on opaque building elements with transparent thermal insulation.

Heat sources due to solar radiation passing through or into unheated glazed sunspaces

Solar heat gains due to radiation passing through sunspaces are determined as, whereby the
external glazing of the sunspace is also taken into account. To enable calculation of the
temperature inside the sunspace (this being required for the calculations of transmission heat
flow and ventilation heat flow), the solar heat gains inside the sunspace are determined.

Solar heat gains through glass double facades with divisions at every story are calculated using
the methods generally applied to unheated sunspaces but using special boundary conditions.

2.1.2.2. Transmission heat sources

The transmission heat flows through any building element depend on the temperatures on both
sides of the element (i.e., they may constitute either heat sources or heat sinks). They act as heat
sources if the mean temperature in the adjacent zone is higher than the internal temperature of the
building zone being assessed.

If the building zone is adjacent to various areas with differing temperature levels, there may be
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both transmission heat sinks and transmission heat sources at the same time.
Equation (8) is generally used to calculate the heat flows due to transmission heat sources:
Qr =2; HT,]-(HJ- —6;)t, forf; < 6; (8)
where:

Ht; is the heat transfer coefficient between the building zone and an adjacent area j;

i is the reference internal temperature of the building zone;
0; is the average monthly external temperature or the mean temperature of the
adjacent

building zone;
t is the period to which the calculation step applies (t = 24 h).

The heat transfer coefficient Hy; is calculated from the thermal transmittance of the individual

elements and their surface areas as specified in SK SSH EN ISO 13789 and EN ISO 13370,
taking into account linear thermal bridges. For simplification, a default value may be assumed
for the effect of the thermal bridges.

Wherever the temperature of the adjacent area is higher than the internal temperature of the
building zone being evaluated, the following transmission heat flows are taken into
consideration:

— Transmission through external building elements

Since the mean external temperature is usually lower than the internal temperature, this
source only needs to be considered in exceptional cases.

Qre=(Hyp + Hrwp) B, —0)t

— Transmission from adjacent unheated building zones or sunspaces

QT,u = HT,iu (eu - 61) t

— Transmission from adjacent heated or cooled building zones

QT,Z = HT,iz (92 - 91) t

— Transmission through the ground

QT,s = HT,s (ee - 91) t

2.1.2.3. Ventilation heat sources

Heat sources due to ventilation are caused, for example, by the heated supply air in a ventilation
system with air heating. Where, in exceptional cases, the average external temperature is higher
than the internal temperature, the infiltration of external air as well as window airing also
constitutes a heat source. If a building zone is adjacent to various areas with differing
temperature levels, there may be both ventilation heat sources and ventilation heat sinks at the
same time.
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Heat flows due to ventilation heat sources are generally calculated using equation (9):
Qv =XjHy (0, —0)t,  forB; <6 )
where:

Hy .  is the heat transfer coefficient due to ventilation to external air, the air in another
building zone, or via a ventilation system;

6i is the reference internal temperature of the building zone;

Ok is the average monthly external temperature or the mean temperature of the
supply air from the ventilation system or from another building zone;

t is the calculation period.

The heat transfer coefficient Hy ; is calculated from the mean volume flow, the specific heat

capacity of air and the density of air. The mean volume flow is usually given as the product of
the mean air change rate and the volume of the building zone.

In particular, the following ventilation heat sources are taken into consideration if the mean
temperature of the air entering the zone is higher than the internal air temperature of the zone:

Ventilation heat sources due to external air infiltration

Since the mean external temperature is usually lower than the internal temperature, this source is
only considered in exceptional cases.

Qvint = Hyjns (6, —0) t

Ventilation heat sources due to window airing

Since the mean external temperature is usually lower than the inside temperature, this source is
only considered in exceptional cases.

QV,win = HV,win (He o 61) t

Heat sources due to mechanical ventilation

Heat inputs due to HVAC systems are taken into consideration in the building zone if they occur
independently of the current heating or cooling load. This applies, for example, to ventilation
systems for residential buildings and to ventilation systems with central air handling. Air heating
systems are generally demand-controlled systems and, as such, need not to be included in the
calculations described here. For variable air volume (VAV) systems controlled as a function of
the heat load, the minimum volume flow is assumed. Calculation of heat input due to supply air
from a mechanical ventilation system takes into account the difference between the supply air
temperature and the internal temperature, as well as the operating time of the ventilation system.
The supply air temperature is generally specified for systems with temperature control and for
ventilation systems in residential buildings.

QV,meCh = HV,mech (ev,mech o 91) t

Equation (4) applies to spaces without mechanical ventilation systems:
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QV,mech = 0

Ventilation heat sources due to air exchange with other zones

Where there is a high rate of air exchange between different spaces or enclosures in a building,
these are generally grouped together into a single building zone. Thus, the air exchange between
building zones is generally assumed to be zero.

If, in exceptional cases, there are two zones with air exchange between the zones, then equation
(9) with the appropriate values is used to calculate the heat source resulting from air entering the
zone into which the air flows. This may be necessary, for instance, in zones with extract air
systems where the replacement air is drawn in from other zones.

QV,Z = HV,Z (92 - 91) t

2.1.2.4. Internal heat sources

Internal heat sources include persons and animals in the building zone, (electrical) appliances
and equipment operated within the zone and, in particular, artificial lighting. Internal heat
sources may exist in the building zone in form of central heating distribution pipes, domestic hot
water pipes, hot-air ducts and/or heat storage units, heaters or chillers located within the zone, or
they may be due to hot materials or objects (e.g., production materials) being regularly brought
into the building zones. There may be both internal heat sinks and internal heat sources within a
building zone at the same time.

The internal heat sources are summarized as follows:

Ql,source = Ql,source,p + QI,source,l + QI,source,fac + QI,source,goods + QI,source,h (10)
where:
Q1 source,p is the heat input due to persons;
Q1source.l is the heat input due to artificial lighting;

Qrsourcetac 18 the heat input due to equipment, machinery or other appliances;

Q1 source,goods 18 the heat input due to material, goods and objects brought into the building
zone and which have temperatures above the reference internal temperature;

Q1.sourcen is the heat input due to heating and cooling systems (due to distribution pipes

and air ducts with temperatures higher than the reference internal temperature,
as well as heat input due to generation and storage).

In the initial balance estimates the value of Qoycep, 18 assumed to be zero.
For residential buildings, an estimated total value for the internal heat sources Q source.p> Q1 source,l»
Qusourcefac aNd Qpgource goods 1S assumed in accordance with boundary data to be specified.

However, the heat sources Qpsceh due to distribution pipes and air ducts are determined
separately, even for residential buildings.
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2.1.2.5. Utilization of heat sources

Calculation of the usable heat contribution from heat sources on the basis of the utilization factor
is an approximate method which takes into account the fact that the losses and gains due to heat
sinks and sources vary within the calculation period and, in some cases, are greater or less at
different times. Depending on the time constant of the building zone, the heat sources and sinks
will compensate each other to a greater or lesser extent. As a result, the utilization factor of heat
sources needs to take the following into account:

— the heat capacity and the (specific) transmission heat transfer coefficient and
ventilation heat coefficient of the building zone for the respective building time
constant;

— the ratio of heat sources to heat sinks during the calculation period;
— the calculation period;

— the internal temperature variations tolerated by the user(s) or permitted by the technical
building system (generally a value of 2 K being assumed).

The utilization factor shall first be approximated, neglecting the internal heat and cold gains due to
heating and cooling systems. The energy needs for heating and cooling in the building zone thus
estimated are then used to quantify these internal heat sources and sinks. Once all internal heat
sources and sinks have been fully determined, the value of the utilization factor shall be
calculated by iteration.

The utilization factor n greatly depends on the ratio y of the heat flows due to the heat sources
and the heat flows due to the heat sinks in the building zone. Since different boundary conditions
generally apply as a function of the heating operation, cooling operation, usage days and non-
usage days, the utilization factor shall be determined separately for each of these cases,
depending on the respective ratios of heat sources to heat sinks.

,y — Qsource (1 1)

Qsink

A further parameter to be taken into consideration when determining the utilization factor is
the time constant 7 of the building zone.

The time constant 7 is calculated on the basis of the effective heat capacity of the building zone
and the sum of the transmission and ventilation heat transfer coefficients of the zone, including
the ventilation heat transfer coefficient due to a mechanical ventilation system.

_ Ceffect
T=— (12)

where:
Cueer 18 the effective heat capacity

H is the overall transmission and ventilation heat transfer coefficient, including heat
transfer from mechanical ventilation

For simplified evaluations, the following blanket values relating to the net floor area Anr are
used, as expressed by equations (13) to (15).

For building zones with low thermal mass:
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Cefioce = 50 Wh/(m? - K) Axg (13)

For building zones with medium thermal mass:

Cetrece = 90 Wh/(m? - K) Anr (14)
For building zones with high thermal mass:
Coioer = 130 Wh/(m? - K) Ang (15)

Building zones are classified in respect of thermal mass as follows:
The default value applies to building zones with low thermal mass.

— Building zones with the following characteristics are classified as being of "medium thermal
mass":

1. reinforced concrete ceiling;

2. solid internal and external building elements (with a density > 600 kg/m>);
3. no suspended or covered ceilings;

4. no internal insulation of external building elements;

5. no high rooms (> 4.5 m, e.g., sport halls, museums, etc.)

— Building zones with the following characteristics are classified as being of "heavy thermal
mass":

1. reinforced concrete ceiling;
2. solid internal and external building elements (with a density > 1 600 kg/m?);
. no suspended or covered ceilings;

3

4. no internal insulation on the external building elements;
5. no high rooms (> 4.5 m, e.g., sport halls, museums, etc.);
6

. hall buildings (if furnishings or stored goods with high heat storage capacity are
present), e.g. logistics halls.

The overall heat transfer coefficient is the sum of the transmission and ventilation heat transfer
coefficients:

H=Hr+Hy =Y;Hrj+ XxHrx + Hymecno (16)
where:
YjHrj is the sum of the transmission heat transfer coefficients for all elements j of the
thermal envelope of the building zone to be included in the balance calculations;

1. for direct transmission to the external environment;

2. for transmission through unheated or uncooled spaces to the external
environment;

3. for transmission to adjacent zones;

4. for transmission through the ground;

Fy is the temperature correction factor for calculating the time constant;
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If the temperature of an adjacent unheated zone is determined with the
simplified approach when calculating the energy need for heating, the same
value for Fx is used for the component; otherwise, the following applies:

1. Fx =1 for direct transmission to the external environment (external
elements) and transmission through the ground according to EN ISO
13370;

2. Fx =0,5 for all other elements.

2k Hr is the sum of all ventilation heat transfer coefficients of the supply air flow with
temperatures equal to that of external air:

1. for infiltration;
2. for window airing, with f ;1 ceasonat = 1

is the temperature-weighted heat transfer coefficient of mechanical ventilation,
calculated using equations (17) to (19).

H V,mech,6

1. For HVAC systems with cooling functions, the air volume flow is calculated on the
basis of the given supply air temperature (in relation to a standard temperature
difference of 6 K below the internal temperature).

— 9V.mech
HV,mech,G - HV,mech 6 K (17)

where:

Hy e 18 the heat transfer coefficient of mechanical ventilation;

HV,mech = nmechVCp,app,a (17.1)

Fimech mean number of air change due to mechanical ventilation, according
to equation (68);

Vv net space volume;
Cpa the specific heat capacity of air;
Pp.a the heat density of air.

Bi,set for heating: 0, i, = 0y, s for cooling: 0, oo = 0, oor — 2K;

Ovimech 1S the minimum supply air temperature of the mechanical ventilation
system.
If Hi,set < 9V,mech than: HV,mech,G =0

1. For HVAC systems without cooling functions and ventilation systems for residential
buildings, the uncorrected ventilation heat transfer coefficient of the system-driven air flow
is used in equation (12), in which case:

HV,mech,G = HV,mech (18)

2. For an air-heating system which provides supply air temperature equal to or above the
internal set- point temperature:
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HV,mech,e =0 (19)

Air-heating systems are usually specifically designed to meet the heating requirements of the
building zone and are neglected when calculating the heat source/heat sink balances.

The utilization factor 7 is determined by approximation on the basis of the ratio y of heat sources
to heat sinks, as follows:

1-y¢ ;
n= 1_)/];“ ify#1 (20)
and
n=-—  ify=1 1)

Here, a is a numerical parameter that takes into account the time constant of the building zone and

is determined by:
T T
a—a0+;—1+m (22)
where:

T  is the (thermal) time constant of the building zone calculated using equation (12)
y  isratio of heat source to heat sinks calculated using equation (23);

aoand 7o are numerical parameters, specified as ao=1 and 7o=16 h.

The ratio of heat source to heat sinks, y, is calculated separately for each month as the ratio
of the sum of all heat sources to the sum of all heat sinks in the calculation period.

,}/ — Qsource (23)

Qsink

For Qsink =0, n= 0.

2.2. Balance equations for calculating the energy need for heating

The energy need for heating is initially determined as a daily value (24-h value) for each month.
The sum of all heat sinks is compared with the sum of all heat sources and the balance is
calculated by applying equation (24), taking the utilization factor into account. The stored heat
that escapes during reduced operation shall be taken into account in the balance for weekends or
holiday periods. The monthly energy need for heating is calculated by multiplying the result by
the number of days in the month using equation (27), taking into account, where applicable, the
days with full usage and days with reduced operation.

Qh,nd = Qsink =N " Qsource — AQc,nd (24)
where:

Qnna  1s the energy need of the building zone for heating: Q, 4 s fOr usage days and Qy, g we
for days of non-usage;

Qgnc 15 the sum of the heat sinks in the building zone under the given boundary conditions;

Qource 18 the sum of the heat sources in the building zone under the given boundary
conditions;

AQ. g 1s the heat escaping from building elements during periods of reduced operation at
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weekends and during holiday periods (AQ. ;=0 for continuous operation);

n is the monthly utilization factor of the heat sources (for heating purposes)

2.3. Balance equations for calculating the energy need for cooling

The energy need for cooling is determined as a daily value using equation (25). It is considered
as a contribution of the heat sources exceeding the actual energy need (surplus heat). Generally,
different boundary conditions (e.g., different reference indoor temperatures) are assumed to
apply for heating and for cooling modes. Therefore, heat sources and heat sinks must be
determined separately for heating and cooling. Depending on the boundary conditions, the heat
sources and sinks may differ considerably from those used in the calculations of the energy need
for heating. The monthly energy need for cooling is calculated by multiplying the result by the
number of days in the month using equation (28), taking into account, where applicable, the days
with full usage and the days with reduced operation.

Qcna = (1 —=1) Qsource (25)
where:

Qc.na  1s the energy need of the building zone for cooling: Q.. 4. for usage days and Q. g we
for days of non-usage;

Qqource 18 the sum of the heat sources in the building zone under the given boundary conditions

Ui is the monthly utilization factor of the heat sources (for heating purposes).

2.4. Accounting for weekend and holiday-period operation

For non-residential buildings, it is necessary to account for days on which usage differs
considerably (e.g., in periods of reduced operation at weekends or during holidays). In these
cases, the following parameters may differ:

1. set-point temperature;

2. occupancy of the building zone and internal heat sources (or sinks);

3. usage-dependent and mechanical (ventilation-driven) air change rates;
4. daily operating times of heating and/or cooling;

5. operation of solar protection devices.

The balances for the energy need for heating and the energy need for cooling are calculated
separately for both workdays and weekends. In some cases, this may mean that heat sources, heat
sinks and the utilization factor need to be calculated individually for four different sets of
boundary conditions (heating/cooling; workdays/weekends). The obtained values are projected
onto a month in relation to their respective share in the total operating time in order to obtain
monthly values (see equations (29) and (30)).

2.4.1. Balance of the energy need for heating

When considering reduced heating operation, the average indoor temperature for days of non-
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usage is determined using equation (38).

The heat stored in the thermal envelope area during periods of normal usage that escapes during
periods of reduced operation is taken into account as follows:

1. In the balance for days with normal usage or continuous usage:
in equation (24), AQ. g = AQcnguse =0 and
in equation (1), AQ gnk = AQ sink use
2. In the balance for days of weekend or holiday operation:
in equation (24) AQ..q = AQ. 4w and
in equation (1) AQ_ gk = AQcngwe =0

In order to determine the stored heat, the balance for the weekend is calculated first.

2.4.2. Balance of the energy need for cooling

Where ventilation and/or air conditioning cooling systems are turned off at weekends or during
holiday periods, the following can be assumed:

Qc,nd,we =0 (26)

Transfer of heat between the days of usage and non-usage is not considered in balance of the
energy need for cooling.

In equation (1): AQ_ k=0

2.4.3. Monthly values and annual values

The monthly energy need for heating and the monthly energy need for cooling are calculated by
projecting the daily sums onto a full month:

For residential buildings and buildings with continuous operation:

Qnndamth = AmenQnna (27)
Qc,nd,mth = dmtth,nd (28)
where:
d_. 1is the number of days in the month;

Qnna  1s the balanced energy need for heating of the building zone;

Q.na 18 the balanced energy need for cooling of the building zone.

For building zones with different operating modes, the values for days with normal usage (e.g.,
operating days) and the values for days with reduced usage (e.g., holidays or weekends) are
calculated according to their share in the month.

Qh,nd,mth = dyse Qh,nd,use +dye Qh,nd,we (29)
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Qc,nd,mth = duse Qc,nd,use + dwe Qc,nd,we (30)
where:
dy. 1s the number of days in the month on which the building zone is in normal usage
(usually the following applies: d = dy,/365 d ;. Where d,q. , is the number of
usage days per year);
Q1 nd.use 18 the balanced energy need for heating of the building zone under normal

conditions of usage;

dwe  is the number of days in the month with no usage or with reduced usage (e.g. weekends,
holidays), taking equation (31) into account;

Qn.nd.we 18 the balanced energy need for heating of the building zone under conditions of no
usage or with reduced usage (e.g. weekends, holidays);

Q. nd.we 18 the balanced energy need for cooling of the building zone under conditions of no
usage or with reduced usage (e.g. weekends, holidays).

The total number of days in the month is:

duse + dwe = dmth (31)

The annual energy need of the building zone for heating Qy, 4, is calculated by adding together
the values calculated for each month. The annual energy need of the building zone for cooling
Qcna.a 18 calculated accordingly.

Qnnda = Zmeh Qnndmen (32)
Qcna,a = Zmth Qenamen (33)
where:
Qhnda is the annual energy need for heating of the building zone;
Qhnd.mth is the monthly energy need for heating;
Qcnda is the annual energy need for cooling of the building zone;
Qc.ndmth is the monthly energy need for cooling.

3. Energy need for ventilation and air conditioning

Handling of external air to provide supply air of a desired quality, defined by a certain
temperature and humidity range, is ensured by a number of system components (heaters, chillers,
humidifiers).

For each component of a HVAC system, the quantity of energy to be transferred to the air is
determined on the basis of:

— the existing HVAC system configuration and its operating mode,

— the wusage parameters (requirements for supply air temperature, humidification or

dehumidification), and
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— all other air distribution losses between the building zone and the location of the air
handling unit.

For variable air volume systems, the additional air volume flow required to satisfy the energy
need for heating or cooling is calculated on the basis of the energy need for heating or cooling of
the building zone.

In this way, a specified energy need for air conditioning is calculated for every component
(heaters, chillers and humidifiers) of the HVAC system.

3.1. Energy need for the HVAC heating coil

Equation (34) is used to calculate the heating energy needed at the HVAC heating coil. In
addition to the energy need of air conditioning system, derived from the usage parameters of the
spaces being assessed, the control, emission and distribution losses for the HVAC ventilation
system are taken into consideration.

Qh*,nd = th,nd + th,ce + th,d (34‘)
where:
Qn+na 1s the energy need for the heating coil;

Qvhna is the energy need for air conditioning;
Qvhce 1s the control and emission loss of the HVAC ventilation system;

Qvha 1s the distribution loss of the HVAC ventilation system.

3.2. Energy need for the HVAC cooling coil

Equation (35) is used to calculate the cooling energy needed at the HVAC cooling coil. In
addition to the cooling energy need for air conditioning, derived from the usage parameters of the
spaces being assessed, the distribution, control and emission losses for the HVAC ventilation
system are taken into consideration.

Qc*,nd = ch,nd + ch,ce + ch,d (35)
where:
Qc+ng 18 the energy need for the HVAC cooling coil,

Qycng 18 the net cooling energy for air conditioning;
Qycce 18 the control and emission loss of the HVAC ventilation system;

Qycq 1s the distribution loss for the HVAC ventilation system

4. Energy need for domestic hot water preparation

The energy need for preparation of domestic hot water Q,, 4, 1s the quantity of energy which is
contained in the hot water used (i.e. drawn from the taps) within the building or building zone.
The energy need in this case is determined using the cold-water temperature as a reference value,
the temperature of the water on tap and the amount of hot water using equation (36).

Qw,nd = 0,001 - p-c: Vw : (Hw,av - HK) (36)
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where:
Quwna 18 the energy need for domestic hot water preparation (in the respective month), in
kWh;
p is the density of water, in kg/m3;
c is the specific heat capacity of water (1,163 - 10~ kWh/(kg-K));
Ve is the volume of water (in the respective month), in 1;

is the average temperature at the user outlets, in °C;

Ok is the average cold water inlet temperature, in °C.

5. Determination of individual variables for the monthly balance calculation

5.1. Reference internal temperature for calculating the energy need for heating

In the monthly balance calculation of the energy need for heating, the mean monthly value of the
internal set-point temperature ;. for heating is generally used. To take into consideration
reduced heating operation in certain spaces or at certain times, the room temperature is corrected
by applying equations (37), (38) or (39). For continuous operation (24-hours usage), the
following applies: 6;}, = 6} -

5.1.1. Reduced heating during the night

If reduced heating operation during the night is taken into account in the calculations, the
equation (37) is used to correct the monthly internal temperature. All time periods during which
the room temperature is allowed to be lower than the normal internal set-point temperature, are
considered to be periods of reduced heating operation. A distinction is made between the
following modes of reduced operation:

— Set-back mode: lowering the heating supply temperature for a pre-specified period at
night-time;
— Switch-off mode: shutting down the heating system for a pre-specified period at night-

time (this period includes associated lowering and boost mode times).

In both cases, only a temperature reduction up to the specified maximum temperature set-back
(AB; na) may be used in the calculations.

The reference internal temperature for days with specified usage times (working days) is
calculated monthly as a function of the external temperature. However, at least the time-weighted
mean temperature of normal operation and maximum night-time temperature set-back A8 yx

have to be used in the balance equations.

t
6: = max (B;psee + Agus — fua(Binsee — B ), Binser — Ay nars) (37)
where:

fna is the correction factor for reduced night-time heating operation;
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Oinsee 18 the internal set-point temperature in the normal heating mode;
0. is the monthly average external temperature;
AB;na  1s the permitted internal set-back temperature for reduced heating operation;

tna is the daily reduced heating time (i.e., the boost heating period counts as being
part of the operating time) (txa = 24 h - t; . 4; Where th,op,d is the daily
operating time of the heating system;

ABgys  1s the addend for taking into account building automation.

5.1.2. Reduced heating operation at weekends and during holiday periods

In order to take into account reduced heating operation during weekends and holiday periods,
additional balance calculations of the monthly energy need for heating are carried out with the
boundary conditions relating to weekend and holiday-period operation. The energy need for
heating in normal operation and in weekend and holiday operation are then added together.

In the same way as for reduced heating operation at night, a distinction is made between set-back
mode (with reduced heating supply temperature) and switch-off mode (with controlled set-back
and boost mode periods). The temperature set-back on days on which the building zone is not
used is limited by the maximum night-time temperature set-back A8, ya.

The monthly internal temperature for calculating the monthly energy need for heating for the days
on which the zone is not used or only partially used (i.e., at weekends and during holiday
periods) is determined according to equation (38).

Hi,h = max(gi,h,set - fwe (Hi,h,set - He)' Hi.h.set - A01’,NA) (38)
where:

fwe is the correction factor for reduced heating operation over a period of more
than one day according to equation (34) or (35);

Oinsee 18 the internal set-point temperature in the normal heating mode;
0. is the monthly average external temperature;

AG;na  1s the permitted internal set-back temperature for reduced heating operation.

5.1.3. Spatially reduced heating operation (partial heating)

Partial heating of buildings which are only heated and which are calculated as a single zone
(mainly residential buildings) is taken into account using the mean internal temperature of the
directly heated and indirectly heated areas of the building. Indirectly heated areas are separate
spaces which are heated indirectly via the heated area, but in which the temperature is allowed to
remain below the internal set- point temperature.

The reference internal temperature is calculated according to equation (36).
Hi,h = ei,h,set — [ (ei,h,set - He) (39)
where:
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fo is the correction factor for partial heating according to equation (37);

0 is the mean internal temperature in normal heating mode;

i,h,set

0. is the monthly average external temperature.

5.2. Reference internal temperature for cooling

Permitted temperature of 2 K above the set-point temperature for heating is taken into account by
including the utilization factor of the heat sources in the balance equations. Hence, a value 2 K
lower than the internal temperature for cooling is used for calculating the monthly balance:

6,.=6,, .~ 2K (40)

1 1,c,set

The daily operating time of the mechanical ventilation system in normal operation (i.e., on
working days) is taken into account in the calculation of heat transfer coefficient for mechanical
ventilation. Equation (40) remains unchanged when considering intermittent cooling operation.

Usually, ventilation and cooling systems are not operated at weekends or during holiday periods.
As there is no energy need for cooling during these periods, no additional balance calculations
with corresponding boundary conditions are needed.

5.3. Approximate method using temperature correction factors to determine the mean
temperatures in unheated zones (heating case)

In the approximate method, equation (41) is used to calculate the mean temperature in the
unheated space (heating operation):

0, = 6; — Fx(6; — 6,) 41)
where:

0, is the reference internal temperature in the building zone (for heating: 6, );
F_ 1is the temperature correction factor;

The temperature 6y calculated by the equation (41) is assumed to be the external

temperature for all building element surfaces which do not border on the external air or on
heated or cooled parts of the building. These include, for example, surfaces bordering on:
unheated basements, non-habitable attics, residual roof spaces, unheated sunspaces, unheated
attached staircases, the ground.

5.3.1. Boundary conditions for the determination of heat transfer coefficients of
building elements in the ground

For determination of the heat transfer coefficients of opaque building elements, the boundary
conditions according to SK SSH EN ISO 6946 are generally applicable. When using the
temperature correction factors for building envelope elements adjoining the ground, the heat
transfer coefficient U (called constructive U-value) results from the layer sequence of the
building element and the heat transfer resistances:
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Rsi = 0,17 m*K/W for horizontal elements with heat flow downwards;
Rsi = 0,10 m*K/W for horizontal elements with heat flow upwards;

Rsi = 0,13 m?K/W for vertical elements (with horizontal heat flow); and
Rse = 0,04 m’K/W.

Rse = 0 m*K/W, for parts of the buildings in contact with ground.

For reasons of standardization, when considering single zone modeled buildings of a building row
or multi- zone modelling of a building, the geometric boundary conditions of the considered
building area are taken as a basis for determining the characteristic base plate dimension. In the
case of interior zones whose perimeter borders exclusively heated areas and therefore cannot be
considered, the geometry of the entire building is used. This concerns the determination of the
characteristic base plate dimension B’ (base area A, perimeter P) as well as, in the case of detailed
calculation according to EN ISO 13370, the thickness of the outer walls at ground level w.

5.3.2. Simplified approach for determining the mean temperature in adjacent
uncooled zones as well as in the ground (cooling case)

In simplified terms, the temperature in a zone adjoining a cooled zone can be set as follows:

1. Unconditioned basement (basement ceiling), as well as floor slab and outer wall to the
ground:

— Thermal resistance of the separating construction R<1: 6, =21 °C;
— Thermal resistance of the separating construction R > 1: 8, = 18 °C;
2. Unconditioned attic, roof sides: 8, = 35 °C;

3. Walls and ceilings to unconditioned rooms (except basements): 8, = 30 °C.

5.4. Temperature of an adjacent heated or cooled zone

Heat flows from or to adjacent heated or cooled zones is only taken into account if the internal
set-point temperatures of the two zones differ by more than 4 K.

When considering heating, the temperature of the adjacent zone 6, is the reference internal
temperature for heating. When considering cooling, 6, is the reference internal temperature for
the cooling.

0, =0, in the balance of the energy need for heating 42)

0,=0., in the balance of the energy need for cooling 43)

where:
0, 1s the reference internal temperature of the adjacent building zone for heating
according;

0, ., 1s the reference internal temperature of the adjacent building zone for cooling.

62



5.5. Transmission heat sinks/sources

5.5.1. Calculation of heat sinks and heat sources due to transmission to the external
environment

Transmission heat sinks and sources represented by building elements forming the boundary
between the building zone and the external environment are calculated using the following
equations:

Qre = (HT,D + HT,WB)(ei —0,)t for 0, > 6, (44)
and

Qre = (HT,D + HT,WB)(HE —-0,)t for 0, <6, (45)
where:

Hrp s the transmission heat transfer coefficient between the heated or cooled
building zone and the external environment;

Hrywyp is the transmission heat transfer coefficient for two-dimensional thermal bridges;

0, is the reference internal temperature 6, in the building zone for heating
according to Chapter V, sub-chapter 5.1, or the reference internal temperature 0, .
in the building zone for cooling according to Chapter V, sub-chapter 5.2;

0. is the average external temperature for the respective month;

t is the period to which the calculation step applies (r = 24 h).

The heat transfer coefficient Hr includes the area-related thermal transmittance of the elements
between the building zone and external environment. The transmission heat transfer coefficient
is calculated according to SK SSH EN ISO 13789 (with Hrpp corresponding to Hp), or if
simplified method is preferred, using equation (46). The heat transfer coefficient Hy ywp is already

determined as temperature-weighted, and thus completely assigned to direct transmission to the
external environment.

5.5.1.1. Calculation of coefficients of heat transfer to the external environment

The transmission heat transfer coefficient is the sum of the coefficients of the individual building
elements forming the boundary between the building zone and the external environment. The
influence of thermal bridges is taken into account in accordance with Chapter V, sub-chapter 2.
The transmission heat transfer coefficient is thus calculated as follows:

HT,D = Zj(UjAj) (46)
where:
A;  is the area of element j which forms part of the boundary between the building
zone and the external environment. The dimensions of windows and doors are
taken as the raw building carcass openings (clear internal unfinished dimensions);

U; is the thermal transmittance of element j of the building envelope, calculated
according to SK SSH EN ISO 6946 for opaque elements, or according to DIN

4108-4, EN ISO 10077-1 or SK SSH EN ISO 12631 for transparent elements. The
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thermal transmittance for transparent elements can be further improved by
(external and internal) shutters.

j is the element.

5.5.2. Transmission through unheated or uncooled spaces to the external
environment

Transmission heat sinks and sources to the external environment due to transmission through
unheated or uncooled spaces (e.g., attics and roof sides, basements or small adjacent garages or
storage rooms) are calculated in the same way as direct transmission heat sinks and sources using
equations (44) and (45), if the U-value according to SK SSH EN ISO 6946 has already taken the
unheated spaces into account.

Alternatively, the transmission into the unheated or uncooled space as a function of the internal
temperature of this space is calculated using equations (47) and (48), where the U-values
between the building zone and the unheated or uncooled space are used. The temperature of the
unheated or uncooled space is calculated acc.

Qro = Hri (6, —6,) ¢ for  6;>06, (heat sink) (47)
and
Qry =Hr i (6, —6))t for 0; <0, (heat source) (48)
where:

Hr;,  is the transmission heat transfer coefficient between the heated and unheated

building zones or between cooled and uncooled building zones, obtained
according to the equation (49) or according to SK SSH EN ISO 13789
(corresponding to Hp);

6,  1is the reference internal temperature 6;; in the building zone for heating, or the
reference internal temperature 8; . in the building zone for cooling;
0, 1is the mean temperature of the unheated or uncooled building zone, determined

either approximately using equation (41) (for heating mode);
t is the calculation period (z = 24 h).

The transmission heat transfer coefficient into the unheated or uncooled spaces are calculated
according to equation (49).

Hrn = 2(Ui4)) (49)
where:

Aj is the area of a building element j between the considered building zone and the
unheated or uncooled space;

U;j is thermal transmittance of element j as an internal element, calculated according to
SK SSH EN ISO 6946 for opaque elements, but without taking into account thermal
resistance through unheated spaces, or according to DIN 4108-4 for glazed

elements.
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If the U-value of the element for the thermal transmittance to the external environment is known,
it can be converted to the U-value for internal elements according to equation (50). This
particularly applies to glazing.

1

U: = (50)
internal comp. 1
p Rge+Rgi

Uexternal comp.
where:

R is the external surface resistance of the element according to SK SSH EN ISO 6946
or EN ISO 10077- 1 (generally 0,04 (K m?)/W);

R 1is the internal surface resistance of the element according to SK SSH EN ISO 6946
or EN ISO 10077- 1 (generally 0,13 (K m?)/W for vertically aligned elements).

5.5.3. Transmission to adjacent heated or cooled building zones

Transmission heat sinks and sources represented by building elements forming the boundary
between the building zone and adjacent zones with different internal temperatures are taken into
account only if the internal set-point temperatures differ by more than 4 K. They are calculated
using equation (51):

Qr,=Hr;, (6, —6,)t for 0, >0, (heat sink) (51)
and

Qr,=Hr;i; (6,—6))t for 0; <6, (heat source) (52)
where:

Hry;, is the transmission heat transfer coefficient between the considered building zone i

and the adjacent building zone z, according to equation (52) or according to SK
SSH EN ISO 13789 (corresponding to Hp, );

6,  is the reference internal temperature 6;; in the building zone for heating, or the
reference internal temperature 6, . in the building zone for cooling;

0, isthe reference internal temperature of the adjacent building zone;
t is the calculation period (z = 24 h).

The heat transfer coefficient is calculated according to equation (53) or according to SK SSH EN
ISO 13789, summing up the areas between the building zones. The temperature of the adjacent
building zone is the mean temperature over the calculation period.

Hri; = 2,(Uj4)) (53)
where:
Aj is the area of a building element j between the building zones;

Uj is thermal transmittance of element j as an internal element, calculated according to

SK SSH EN ISO 6946 for opaque elements, or according to DIN 4108-4 for glazed
elements.
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5.5.4. Transmission through the ground

In building zones which are only heated, the calculation of transmission heat sinks or sources
through the ground or basements is carried out according to the transmission through unheated
spaces using the simplified approach with temperature correction factors determined according to
equation (41).

In other cases, the transmission heat sinks or sources through the ground are calculated using
equations (54) or (55), or where applicable, using equation (56).

Qrs =Hris (6; —6.) t for 6; > 6, (heat sink) (54)
and

Qrs = Hris (6. —0;) t for 0; <06, (heat source) (55)
where:

Hp,  isthe coefficient for heat transfer through the ground (with Hy corresponding to
Lg from EN ISO 13370);

o is the reference internal temperature 6, , in the building zone for heating, or the
reference internal temperature 6; . in the building zone for cooling;

0. is the average monthly external temperature;

t is the calculation period (z = 24 h).

The transfer coefficient relating to heat flows through the ground is calculated from the
steady-state thermal coupling coefficient Lg using the method described in EN ISO 13370. In the

absence of information on the characteristics of the ground, its thermal conductivity A can be
assumed to be 2 W/(mK).

In building zones with considerable heat losses through the ground, the steady-state thermal
coupling coefficient from EN ISO 13370 can lead to overestimation of the monthly heat losses
through the ground in the winter. If loss of heat through the ground constitutes a large part of the
total heat sinks, the detailed calculation of the heat flow through the ground as described in EN
ISO 13370 should be considered. In this case, the monthly total heat flow calculated using
equation (56) must be specified.

QT,s = (pm t (56)
where:

®m i1s the mean daily heat flow through the ground in the respective month, calculated
as described in EN ISO 13370;

t s the calculation period (¢ = 24 h).

5.6. Ventilation heat sinks/sources

5.6.1. Infiltration

Heat sources and sinks due to infiltration are calculated using equation (57) and (58).
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Quiing= Hy s (0; 70 for 6, > 6, (heat sink) (57)

and
Quing= Hy (0. —0) t for 6. <0, (heat source) (58)

where:

Hy;,c 1s the infiltration heat transfer coefficient;

0. is the reference internal temperature 6, , in the building zone for heating, or the

reference internal temperature 6, . in the building zone for cooling;
0, is the average monthly external temperature;
t is the calculation period (r = 24 h).

The infiltration heat transfer coefficient is calculated as follows:

HV,inf = nian Cp,a pa (59)
where:
nipf 1S daily mean infiltration air change rate, calculated using equations (60) or (61);

4 is the net volume of the space;
Coa 1s the specific heat capacity of air;
P, is the density of air.

A value of 0,34 Wh/(m*K) is assigned to CpaPa

For interior building zones (i.e., which have no surfaces bordering on the external environment),
external air infiltration is set to zero.

5.6.1.1. Determination of the infiltration air change rate

The infiltration air change rate is determined as a daily mean value calculated on the basis of the
airtightness of the building. The airtightness of the building is given in relation to the measured
air change rate at pressure difference of 50 Pa (nso-value). Default values are specified for

buildings which have not been tested.

If mechanical ventilation without balanced supply and extract air volume flow is used, the
infiltration is reduced by the pressure difference caused by the ventilation system.

1. Where no mechanical ventilation is used (because either no system is installed or the
ventilation system is switched off at weekends or during holiday periods), the mean
daily infiltration air change rate is determined according to equation (60):

Nine = Nso € famp (60)
2. Mechanical ventilation reduces the mean daily infiltration air change rate as expressed
by equation (61):
t mec
Ning = Ngo € farp(L+ (fe — 1) ‘/2'4—hh (61)
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where:
50 is the air change rate at a pressure difference of 50 Pa;

The value for nspis proposed to be 3.0 1/h for all building categories, despite of the
net volume, for the categories:

1. Buildings with airtightness test

2. New buildings or major retrofits without airtightness test
3. Existing buildings (no major retrofit)

4. Buildings with presence of apparent leaks

e is the wind shielding coefficient; a default value of ewind = 0,07 is assumed
(corresponds to the shielding coefficient in SK SSH EN ISO 13789 for
moderate shielding of buildings with more than one fagade exposed to the
wind);

tv.mecn 1S the daily operating time of the ventilation system;

fe is a factor taking into account an increase or decrease in infiltration due to the
mechanical ventilation

famp  1s afactor taking into account the air transfer devices

5.6.2. Determination the air change rate due to window airing

The calculation of the air change rate due to window airing includes all air change flows through
windows, doors and other openings to the outside, including air discharge openings for
ventilation systems. The air change due to window airing is determined as a mean daily value of
the specified usage-related required external air change. Reductions in the air change rate due to
window airing as a function of infiltration are taken into account.

Where mechanical ventilation systems supply air to a building zone, the window air change rate
is additionally reduced by the air change rate of the ventilation system. However, in case of
mechanical ventilation systems in which the extract air flow exceeds the supply air flow, it is
necessary to increase the air change rate due to window airing up to a level where the extract air
flow is balanced by a combination of window airing, infiltration and supply air from the
ventilation system.

Whenever the building zone has openings to the outside (e.g., openable windows or air outlets), a
minimum value Ny, ,, = 0,1 h is assumed for window airing, irrespective of the contributions

made to air change by infiltration and mechanical ventilation.

Where no mechanical ventilation is used (no ventilation system or ventilation system switched
off during weekends or holiday periods; ngyp = ngpa = 0), the average daily window air exchange
is determined according to equation (62):
t
Nwin = Nwinmin T ANyin ﬁ (62)
where:
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1. for nyse < 12h"
Ang;, = max [0; (g, — (Mye —0,2h HVh ' - 7n;—0,1h ] (63)
2 forn,, >12h"

Any;, = max [0; ny, —ng —0,1h ] (64)
where:

Nyinmn 1S the minimum air change rate due to window airing;

Nyge is the usage-dependent minimum air change rate, calculated using equation (67);
Nins is the air change rate due to infiltration, calculated using equation (60);
tuse is the daily usage time specified.

If a mechanical ventilation system is used, the mean daily air change rate due to window airing is
determined according to equation (65), provided that the usage time does not exceed the
operating time of the ventilation system (standard case: ty pecn = Lyse):

tV,mech
24 h

(65)

Nyin = Nwinmin T Anwin,mech

If a mechanical ventilation system is used and its operating time is shorter than the time of use of
the building zone, the mean daily air change rate due to window airing is determined according
to equation (66) (special case: ty pecn < tyge):

_ tuse_tV,mech tV.mech
Nwin = Nwin,min + Anwin + Anwin,mech (66)
24h 24h
where:
Nyin min is the minimum air change rate due to window airing;
An;, is the additional air change rate due to window airing during the periods

when the building is use, but the mechanical ventilation system is not in
operation, calculated using equations (63) and (64);

ANyinmeen 18 the additional air change rate due to window airing during the periods
when the mechanical ventilation system is in operation;

tuse is the daily usage time;
tv mech is the daily operating time of the ventilation system.

If a mechanical ventilation system is operated in an adjacent zone, the air change rate due to air
transfer from that zone is taken into account. Equation (65) applies accordingly.

The minimum volume flow of external air into the building zone as a function of the usage of the
building or building zone is provided by window airing and/or mechanical ventilation.

VAANF

Nyse = Vv (67)
where:

V, isthe minimum external air volume flow per unit area, in m*/(h-m?);

Ang  is the net floor area of the building zone, in m?;
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V is the net volume of the space, in m’.

5.6.3. Determination of the mean air change rate due to mechanical ventilation
systems

The air change rate due to ventilation systems is determined as the mean daily value of the
supply air brought into the building zone by the ventilation system in relation to the volume of
the air that can be replaced in the zone. Where necessary, the value for the minimum external air
volume flow specified in boundary conditions of use is increased in relation to the minimum
requirements of the system technology or, for constant air volume systems which are designed to
completely cover the cooling load, it is increased in relation to the maximum cooling load. In the
case of variable air volume systems (VAV) dependent on the cooling load, the minimum volume
flow is assumed. Default values are specified for residential ventilation systems and systems that
only partially cover the external air change requirements.

The mean daily air change rate due to a ventilation system is calculated using equation (68).

— tV,mech
Nimech = nmech,SUP 24 h (68)

where:
Npecnsup 18 the air change rate due to supply air when the ventilation system is in the
operation, calculated using equations (70) and (71);

£V mech is the daily operating time of the ventilation system.

For extraction-only ventilation systems, nmech = Nyecnsup =0 h1. In these cases, the extract air
volume flow is used directly in for calculating the energy required by the fans and, where
appropriate, heat recovery. The inflow air required to balance the air extracted by the ventilation
system is taken into account in the air change rate values from window airing.

5.6.4. Air change due to supply air from mechanical ventilation

The supply air change rate is applied in the calculations for ventilation systems for residential
buildings.

nmech,SUP = nmech (69)

This also applies to other ventilation systems which only provide part of the required minimum air
exchange with external air where no detailed information on the systems is available.

In the case of ventilation systems that meet the entire ventilation requirements, the minimum
volume flow to be provided by the system, as well as the minimum external air change required
depending on the type of usage, must be maintained. The air change rate is determined using the
volume flow and the net volume of the building zone:

_ Vmech,nd
nmech,SUP - v (70)

where:

Vinechna 18 the maximum value of the following parameters: the reference volume flow
according to and the minimum volume flow required by the system (designed
value, default values);
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vV is the net volume of the space.

For systems providing only supply air, the air transferred into adjacent zones is treated as
inflowing (supply air) from other zones.

For extraction-only ventilation systems:
Minech,sup = 0 (71)

The extract air volume flow must be covered by infiltration, window airing and, if necessary, by
air from adjacent zones.

5.6.5. Extract air change due to mechanical ventilation systems

Where no values are available, the extract air volume flow of the HVAC systems is specified in
the design phase. The following equation is used to calculate the air change rate:

VETA
Ninech ETA = v (72)

Where no actual data is available, N, ETa= Minech sup 18 assumed; or for extraction-only systems,
n

Ninech, ETA= “use-

5.6.6. Air exchange between building zones

When there is a high rate of air exchange between different spaces or enclosures in the building,
these are grouped together into a single building zone.

If, in particular cases, the division into two zones with air exchange inbetween is carried out, the
resulting heat sources and sinks are determined according to equations (73) and (74). Planned air
exchange exists, for example, where mechanical ventilation systems are designed to serve more
than one zone. The air volume flows are specified as to ensure a balance between the volume of
incoming and outgoing air and an adequate supply of fresh air to the individual zones.

When no mechanical ventilation system is installed, the air exchange between building zones is
only taken into consideration if the internal set-point temperatures differ by more than 4 K.

The balance of air flowing into each zone is calculated. In the calculations for the adjacent zone,
the volume flow is treated as extract air flow.

The following equation is used to calculate the heat of the air flowing into a zone:

Qv,=Hy,(0,-0,)t forg, > 6, (heat sink) (73)
and
Qv,=Hy,(0,-0)t for6, <46, (heat source) (74)
where:
Hy, isthe ventilation heat transfer coefficient;

6, is the reference internal temperature 6;, of the building zone for heating, or the
reference internal temperature 8; . for cooling;

0, is the average temperature (reference internal temperature) of the zone from

which the air is coming;
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t  is the duration of the calculation period (¢ = 24 h).
The heat transfer coefficient of the air change is calculated using the following equation:

HV,Z = VZ,d Cp,a pa (75)
where:

V,q 1s the mean volume flow from the adjacent zone over a day;

c

pa 18 the specific heat capacity of air;

p,  isthe density of air.

A value of 0,34 Wh/(m’K) is assigned to ¢, p,.

5.7. Radiant heat sources and sinks

5.7.1. Heat sources due to solar radiation entering through transparent surfaces

Equation (76) is used to calculate solar heat gains Qs tr entering the heated or cooled building zone
through windows and other transparent surfaces.

Qs,tr = Fp Ay Yerf It (76)
where:
Fr  is the frame factor, corresponding to the ratio of the transparent area to the total
area of the element; in the absence of the precise data, F is assumed to be 0,7; for
roof skylights and thin conservatory constructions Fr =0,9;

A, 1s the total area of the transparent building element determined by the clear
unfinished dimensions (i.e., gross area);

Jerr 15 the effective total energy transmittance calculated according to equations (77) to (78);
Ig is the mean solar irradiance for the entire month;
t is the duration of the calculation step (# = 24 h).

Hence the following distinction is made, depending on the type of solar protection device:

— no solar protection device

9err = Fs Fw Fyg (77)
— fixed solar protection device
Gerr = Fs Fw Fy Gror (78)

where:

Fg 1is the shading correction factor to account for the shading from the surroundings,
other buildings or parts of buildings; A value of 0,9 is assumed for FS in standard
applications;

Fy is the correction factor due to oblique incidence of radiation; Fy, = 0,9;
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Fy is the dirt depreciation factor (Fy =1 for residential buildings; Fy, = 0,9 for non-
residential buildings);

g s the total energy transmittance of the glazing (without solar protection) according
to EN 410 for perpendicular incidence of radiation;

Jeir 15 the total energy transmittance taking into consideration the solar protection

device either, or calculated according to EN 13363-1, EN 13363-2, or on the basis
of reliable, substantiated calorific and luminous product data provided by the
manufacturer for identical boundary conditions.

5.7.2. Solar heat gains via opaque building elements

The heat sources and sinks due to solar radiation on opaque building elements and long-wave
radiative heat transfer from such elements are calculated using equations (79) and (80),
respectively. For building elements with transparent thermal insulation, equation (81) is used.

Qsopaqg = Rse U A (als — F; by A6, )t for o Ig > Fy h, AB,,  (heat source) (79)
Qs.opag = Rse U A (Ff hy App—cc I)t for o Is < Fy h, AB,,  (heatsink)  (80)

where:

R, is the external surface resistance;

U is the thermal transmittance of the element;

A is the total area of the element in a specific orientation;

a is the solar radiation absorption coefficient of the element.

Ig is the global solar irradiance for the orientation of the element surface;

F; is the form factor considering the relation between the building element and the
sky: F; =1 for horizontal element surfaces and surfaces with a surface angle of
up to 45°; F; = 0,5 for vertical elements and elements with surface angle of more
than 45°;

hr is the external radiative heat transfer coefficient obtained using equation (81);

A8, is the mean difference between the temperature of the ambient air and the
apparent sky temperature; for simplified calculations Af,, can be assumed to be
10 K;

t is the calculation period (7 = 24 h).

If no precise values are known, a solar radiation absorption coefficient of a =0,6 can be used for
opaque surfaces.

A rough approximation of the value is obtained using equation (81).
h,=5¢ in W/(m?K) (81)

where:
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€

known, &
1s assumed to be equal to 0,9.

is the emissivity for thermal radiation of the external surface. If the values are not

Solar heat gains in opaque building elements with I thermal insulation are calculated as follows:

where:
R

(&

g

Is
T

Qs,opagqri = Re UA Fp Fs Fyy grp X It (82)

is the external thermal resistance of the building element (calculated in an

outward direction, starting from the absorbing layer; thermal resistance of the
transparent insulation, including the external surface resistance);

is the total thermal transmittance of the building element;
1s the total area of the element in a specific orientation;

is the external shading reduction factor;

1s the frame factor for the element;

is the correction factor for oblique incidence of radiation, Fy, = 0.9 (in cases
where oblique radiation has already been taken into consideration when
determining gy, then Fy, = 1 is used);

is the total energy transmittance of the transparent thermal insulation, as
certified (if no accurate data are available, g; = 0,35 is assumed);

is the solar radiation absorption coefficient of the transparent thermal insulation
(in cases where solar radiation absorption has already been taken into
consideration when determining gy, then a = 1 is used);

is the global solar irradiance for the respective orientation;

is the calculation period (t = 24 h).

Other forms of solar heat gains via ventilated solar walls (Trombe walls) or via ventilated
elements forming part of the building envelope (dynamic thermal insulation) are described in EN
ISO 52016-1.

5.8. Internal sources of heat and cold

5.8.1. Internal heat sources in residential buildings

In case of residential buildings, the internal heat sources due to persons, machinery, equipment and
lighting are combined. Heat sources due to the operation of heating systems are specified
separately. Sources of cold are neglected.

where:

4

Ql,source,RB = q; Anr (83)

is the specific mean daily dissipation of heat by persons, machinery, equipment
and lighting in residential buildings in relation to the reference area;

Anr  1s the net floor area of the building zone.
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5.8.2. Heat sources due to persons

Boundary conditions of use give the area-specific values of the heat dissipated by persons in
relation to the respective usage profiles. These are used to determine the mean heat dissipation:

Ql,source,p =dqp Anr (34)
where:

qip 1s the specific mean daily heat dissipation by persons in relation to the reference area;

Anr  1s the net floor area of the building zone.

5.8.3. Heat sources and sinks due to machinery and equipment

Boundary conditions of use give the area-specific values of the heat dissipated in the building
zone due to the operation of machinery and equipment. These are used when calculating the
actual amount with equation (85). Equipment which generates cooling energy (e.g., refrigerated
sales counters) and which extract the heat outside the building zone being assessed are treated as
heat sinks (see equation (86)).

QI,source,fac =1 fac Anr (85)

Ql,sink,fac = (i sink,fac Anr (86)
where:

1 fac is the specific mean daily heat dissipation by machinery and equipment, in
relation to the net floor area;

Anp is the net floor area of the building zone;

Q1.sink.fac is the specific mean daily cooling energy dissipated by refrigeration
appliances with refrigeration units outside the building zone, in relation to
the net floor area.

5.8.4. Heat sources due to artificial lighting

The electrical energy requirement Q.. Of artificial lighting is generally used directly to
determine the heat gains due to artificial lighting Q) 4.

5.9. Taking into account stored heat between days of usage and non-usage

The heat escaped from the elements at the weekends or during holidays and stored during periods
of usage are:

1. deducted from the energy need for heating for the period of non-usage,
2. taken into account as a heat sink in the heating balance for the period of usage.

The quantity of heat is considered the same for the days of usage and non-usage for the month as
a whole and is assessed according to the mean number of periods of reduced heating in the
month. The quantities are given in relation to one-day period (24 h).

The escaping heat included in the balance is limited by the maximum permitted temperature

reduction during reduced heating operation and by the total heat requirement during the period of
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reduced heating (without taking into account the escaping heat).

The stored heat to be included in the balance for weekend and holiday periods is calculated
according to equation (87):

_ . Ceffectz(gi,h,set_ei,h) CeffectAei,NA
AQC,nd,we = min ( , , Qsink - anource) (87)

Awe Awe

If 6,1, o < O;p» then: AQc 4 e = 0.
where:
Cueee 18 the effective heat capacity;
Oihser 18 the mean internal temperature in periods of normal heating operation;
Oin is the reference internal temperature for reduced weekend operation;
AB; N 1s the permitted reduction of the internal temperature for periods of reduced heating;

a,. 1sthe average number of days of non-usage per week (in the absence of specific
data, a,. = (1 = d,/365) - 7);

Q4o 1S the sum of heat sinks in the building zone during weekend or holiday operation;

Q.ource 1 the sum of heat sources in the building zone during the weekend or holiday
operation;

n is the monthly utilization factor of the heat sources for weekend or holiday operation.
When considering the days of usage, the following applies: AQc ,4.use = 0.

In addition, when considering days of usage, the stored heat from equation (136) is taken as a
heat sink in the heating balance:

AQ¢ndwed
AQc sink,use = :; e (33)
use
where:
d,. 1sthe number of days in the month with normal usage

d,. isthe number of weekend days or holidays in the month.
For days of non-usage the following applies: AQc gk use = 0-

In the balance of energy need for cooling, the following applies: AQ¢ g, = O for days of usage
and non-usage.

VI. CALCULATION OF LOSSES FOR CONTROL AND EMISSION, DISTRIBUTION
AND STORAGE

After determining the energy needs (i.e., for heating, cooling, domestic hot water, HVAC
systems and lighting) required in the zones, the next step in the energy balance calculations is to
determine the system losses due to control and emission, distribution and storage. Once these
have been determined, they are combined with the already determined energy need to calculate
the energy output which the generator or generators is required to provide to the network
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(generator heat output or (net) cooling energy output).

1. Lighting

As explained in Chapter V, sub-chapter 1, the determination of lighting energy does not follow
the calculation procedure of deriving delivered energy from the energy need added by system and
distribution losses, as for heating and cooling. Losses are not calculated separately, and the
calculation of the delivered energy for lighting is explained in chapter VIL

2. Heating (heating system and HVAC heating function)

When calculating the energy balance of a heating system, on the one hand the quantities of heat
delivered to the building zone or building by conventional space heating (radiator heating, direct
electric heating, electrical storage heaters, etc.) are assessed together, and on the other hand, the
heat delivered by the heating function of an HVAC system (with one or more heating coils) is
assessed together with the additional energy required for supplying this heat.

2.1. Generator heat output to the heating system

Equation (89) is used to calculate the generator heat output (the heat energy to be provided by
the generator). In this equation, the losses due to control and emission, heat distribution and
storage (where applicable) are added to the energy need for heating (i.e., the heat which is
supplied to the heated zone by conventional heating systems and not via the air handling unit).

Qnoutg = Onnai T Qnce T Qna + Qns (39)
where:
Qh.oute is the generator heat output to the heating system;
Qhndi is the energy need for heating (i.e. the share which is supplied to the space via

conventional heating systems);

Qhce are the control and emission losses of the heating system;
Qha are the distribution losses of the heating system;
Qhs are the storage losses of the heating system.

If a building or zone is served by several completely separate heating systems, equation (89) is
applied separately for each system in order to determine the generator heat output individually for
each generator (e.g., a building is partly heated directly by electrical heaters and partly by central
heating with pumped hot water circulation).

If there are several types of heat control and emission and/or distribution and/or storage within a
heating system, the sums of the energy quantities of the individual process steps are entered in
equation (89) respectively.
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2.1.1. Determination of energy expenditures

2.1.1.1. Heat control and emission

In the following, the energy characteristics required to determine the losses associated with the
transfer of heat to the room are specified. Qy, . is calculated for each month according to equation

(90).

Adce
Qh,ce = Qh,nd ’ [ﬁi,h—ﬁe] (90)
where:

Qnee 1s the additional loss due to control and emission (in the respective month), in kWh;
Qnna  1s the energy need (in the respective month), in kWh;

A9, is the temperature variation based on all influencing factors, in K;

iy is the reference internal temperature, in °C;

R is the average external temperature in the balancing period, in °C.

The auxiliary energy that is used to improve heat transfer processes in the room is calculated
according to equation (91).

Wh,ce =We + Wfan,Pu ODn
where:
Wice is the auxiliary energy (in the respective month), in kWh;
W is the auxiliary energy of the control system (in the respective month), in kWh;

Winpe 18 the auxiliary energy of fans, blowers and additional pumps (in the
respective month), in kWh.

2.1.1.2. Heat distribution

The following general equation applies for losses from central hot water heating pipe system:

1
Qnai =150 U- (Brk.av — 91) "Lty 92)

The heat losses of a piping network composed of several different pipe sections are calculated
according to equation (93):

Qna = X Qna (93)

where:
U is the linear heat transfer coefficient, in W/(m-K);
Ouk.ay 1S the mean heating medium temperature, in °C;
0, is the ambient temperature, in °C;
L is the length of the pipeline, in m;

ty,. 18 the monthly design running time, in h.
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In the zones through which the pipes pass, the loss corresponds to the uncontrolled heat gains:

Qinai = Qnai %94)
where:

Qina;  are the uncontrolled losses to the zone via the heating distribution system (in
the respective month), in kWh;

Qhai is the heat output from distribution piping (in the respective month), in kWh.

The auxiliary energy expenditure required to operate heating circulation pumps is calculated on
the basis of the hydraulic requirement of the distribution system and an expenditure factor
describing the operation of the pump.

Wha = Whanyar * €nd,aux 95)
where:

Wha is the auxiliary energy expenditure (in the respective month), in kWh;
Whanyar 18 the hydraulic energy requirement (in the respective month), in kWh;
€h.d.aux is the expenditure factor for operation of the pump.

The hydraulic energy requirement of heating distribution is obtained from the hydraulic power at
the design point (Py4,) together with the mean distribution part load (8}, 4 and t, ):

Whanyar = % Bra - (tn fapm) " fscn (96)
where:
Ppyq: 18 the hydraulic power of the pump at the design point, in W;
Pra s the mean distribution part load;
t, is the number of heating hours in the respective month;

fsan s the correction factor to account for the hydraulic circuit;

fapm 1s the correction factor for heat generators with integrated pump
management with the following values:

1. For heat generators without integrated pump management, the factor fpy = 1

2. For heat generators with integrated pump management and boiler temperature
control with external sensors, the factor f py =0,75.

3. For heat generators with integrated pump management and boiler temperature
control with internal sensors, the factor f,py = 0,45.

2.1.1.3. Heat storage

If the heating circuit is provided with a storage tank (e.g. to minimise the cyclical behaviour of
the heat generator or to store solar energy), the storage losses are calculated according to

equation (97).
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05,50
Qh,s = feon " % ) dop,mth ’ QPO,s,day 7

Where:
Qns  1s the heat loss of the storage tank (in the respective month), in kWh;

feon is the factor taking into account heat loss from the pipe between
heat generator and storage tank;

0,  1s the mean temperature of the storage tank, in °C;

0, is the average ambient temperature, in °C;

dopmn 18 the monthly operating time, in d;

Qpo,5,day 18 daily stand-by heat loss, in kWh/d

If the storage tank is located in a zone, the loss corresponds to the uncontrolled heat gain:

QI,h,s = Qh,s (98)

Where:
Qins 1s the uncontrolled heat gain in the zone due to the storage tank (in the respective

month), in KkWh;

Qns  1s the loss from the storage tank (in the respective month), in kWh.

If a separate circulation pump is required for operation of the buffer storage tank, then the
auxiliary energy is determined using equation (99).

_ Ppytpy
Wh,s = 1000 ©9)

Where:
W, 1is the auxiliary energy of the pump (in the respective month), in kWh;

Pp, isthe power consumption of the pump, in W;

u

tp, 1s the operating period of the pump (in the respective month), in h.

2.2. Generator heat output for the HVAC heating function

The generator heat output for the HVAC heating function is the sum of all energy which one or
more generators provide to the HVAC system when it is running in heating mode. This includes
the energy needed by the heating coil as well as the losses due to control and emission,
distribution and storage of heating water occurring between the location where the energy is
generated and the location where the heat is transferred to the air stream. This is described by
equation (100).

Qh*,outg = Qh*,nd,i + Qh*,ce + Qh*,d + Qh*,s (100)
Where:

Qneoug 18 the generator heat output for the HVAC heating function;

Qh* na; is the energy need for the heating coil (see equation (27));
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Qn* ce are the control and emission losses for the HVAC heating function;
Qn+a are the distribution losses for the HVAC heating function;
Qnrs are the storage losses for the HVAC heating function.

If there are several heating coils which are all connected to a common hot water network
supplied by a common generator (or by a common central heating plant with multiple
generators), then equation (100) is applied in a similar manner. The same applies if there are
several types of distribution and/or storage. The sums of the energy quantities of the individual
process steps are entered in equation (100) respectively.

If several separate heat generation systems are used, equation (100) is applied separately for each
system in order to determine the generator heat output individually for each system (e.g., one
heating coil is heated by a boiler and there is another one electrically heated heating coil).

As given in Chapter V, sub-chapter 3.1, the heating energy needed at the HVAC heating coil is
calculated:

Qhend = Quhnd T Cunce T Qv
Where:

Qn+na 18 the energy need for the heating coil;

Qyhna 18 the energy need for air conditioning;

Qunee are the control and emission losses of the HVAC ventilation system;
Qng are the distribution losses of the HVAC ventilation system.

The control and emission losses for the HVAC ventilation system (air circulation heat losses) are
calculated according to equation (101):

th,ce = (1 o nvh,ce) ’ th,nd (101)
where:
Nwe 18 the efficiency of heat control and emission to the room — heating air circulation.

If there are no guidelines for design dimension calculations, the calculations are carried out
using the constant factor 7y, .. =0,9.

As long as the supply air temperature is only slightly (i.e. not more than 10 K) higher or lower
than the indoor set-point temperature, the heating energy demand for air distribution is calculated
for as follows.

Air distribution within the thermal envelope (cooled/heated zone) of the building: Q.4 = 0
(from the overall energy balance aspect, the heat is to the benefit of the building).

If parts of the ductwork and equipment are installed outside of the thermal envelope
(cooled/heated zone), then these parts are evaluated in relation to the surface area assumed to be
outside the envelope. In this case, an insulating layer with a coefficient of thermal conductivity
of at least 0,04 W/(m-K) and a thickness of 50 mm are assumed.

th,d = fvh,d : AK,A ' th*,op,mth /1 000 (102)
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where:
Qvha are the distribution losses for the HVAC ventilation system, in kWh;

fhad is the heat loss coefficient for air distribution (heating), 16 W/m?;

A A is the surface area outside of the building, in m?;

theopmn 18 the demand time for the HVAC heating system (in the respective month).

Losses in the system due to control and emission, distribution and hot water storage are
determined according to the Chapter VI, sub-chapter 2, above in this document.

2.3. Internal heat sources due to the heating system

The contribution of the internal heat sources due to the heating system Q;;, (as well as the fraction
of heating energy supply to the HVAC system Q) is calculated from the distribution heat
losses Q4 (Qy+4) and storage losses @y, (Qy+ ) of the heating system.

3. Cooling (cooling system and HVAC cooling function)

When calculating the energy balance of a cooling system, on the one hand the thermal quantities
delivered directly to the building zone or building by room conditioning (e.g., cooled ceilings,
decentralized cooling units, etc.) are assessed together, and on the other hand, the thermal
quantities delivered by the cooling function of an HVAC system (with one or more cooling coils)
are assessed together with the additional expenditure required for supplying this cooling
function.

3.1. Generator cooling energy output to the cooling system (room conditioning)

Equation (103) is used to calculate the generator cooling energy output (the cooling energy to be
provided by the generator). In this equation, the losses due to control and emission, heat
distribution and storage (where applicable) are added to the energy need for cooling (i.e., the part
to be provided to the cooled zone by conventional cooling systems and not via the air handling
unit).

Qcout = Qcndji + Qcce T Qea + Ues (103)
where:

Qc outg is the generator cooling energy output to the cooling system;

Qcndi is the energy need for cooling (i.e. the fraction which is supplied to the

space via static cooling surfaces);

Qcce are the control and emission losses of the cooling system;
Qcq are the distribution losses of the cooling system;
Qs are the storage losses of the cooling system.

If there are several separate cooling systems, equation (103) is applied separately for each system
in order to determine the cooling energy output individually for each generator.
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If there are several types of heat control and emission and/or distribution and/or storage within a
cooling system, the sums of the energy quantities of the individual process steps are entered in
equation (103) respectively.

Losses in the cooling system due to control and emission of energy are calculated according to
104, below:

Qe = (1 = Meee) + (1 = Me e sens)) - €ond (104)
where:
Q... are the cooling efficiency losses of control and emission for the room conditioning
system;

1,ce is the efficiency of control and emission for the room conditioning system;

Necesens 18 the sensible efficiency of control and emission for the room conditioning
system; this takes into account the undesirable dehumidification in actual air-
cooling equipment.

Qc,d = (1 - nc,d) : Qc,nd (105)
where:
Q. are the cooling efficiency losses of distribution for the room conditioning system;
Ned is the efficiency of the distribution;

Losses in the energy storage system is calculated according to equation (106).

Qus = Qes + —ond__ (106)

Qc,nd"‘Qc*,nd
where:
Q.s  are the (proportional) cooling energy losses of the storage for the room conditioning
system,;

Qcs  are the total cooling energy losses of the storage.

The electrical energy required W ce for the secondary air fans for room conditioning is calculated

in relation to the type of device and the individual device designs. The specified energy demand
refers to devices with multi-stage speed control (based on 1000 hours operation of the fan
convectors and 500 full utilization hours of cooling system).

Wc,ce = fc,ce,aux ) Qc,outg ) tC,op/1 000 h (107)
where:

feceaux 18 the specific energy demand of the secondary air fans related to the
generator cooling energy output (default value 0,04 kWh/kWh);

Qe oute is the generator cooling energy output for room conditioning;

tc.op is the room conditioning demand time.

3.2. Generator cooling energy output for the HVAC cooling function
The generator cooling energy output for the HVAC cooling function is the sum of all energy
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quantities which one or more generators provide to the HVAC system when it is running in
cooling mode. This includes the energy need for the cooling coil as well as the losses due to the
control and emission, distribution and storage of cold water occurring between the location
where the cooling is carried out and the location where the cooling energy is transferred to the air
stream. This is described by equation (108).

Qc*,outg = Qc*,nd,i + Qc*,ce + Qc*,d + Qc*,s (108)
where:
Qc* oute is the generator cooling energy output for the HVAC cooling function;

Qc* nai is the energy need for the cooling coil;

Qo ce are the control and emission losses for the HVAC cooling function;
Qg are the distribution losses for the HVAC cooling function;

Qe+ are the storage losses for the HVAC cooling function.

If there are several cooling coils which are all connected to a common cold-water network
supplied by a common generator (or by a common central refrigeration plant with multiple units),
then equation (108) is applied in a similar manner. The same applies if there are several types of
distribution and/or storage. The sums of the energy quantities of the individual process steps are
entered in equation (108) respectively.

If individual cooling coils are supplied by several separate systems, equation (108) is applied
separately for each system in order to determine the cooling energy output individually for each
generator.

As given in Chapter V, sub-chapter 3.2, the cooling energy needed at the HVAC cooling coil is
calculated according to equation:

Qc*,nd = ch,nd + ch,ce + ch,d
where:
Qcsna 18 the energy need for the HVAC cooling coil;

Qycng 18 the net cooling energy of air conditioning;
Qycce are the control and emission losses of the HVAC ventilation system;
Qycq are the distribution losses of the HVAC ventilation system.

The control and emission losses for the HVAC ventilation system (air circulation heat losses) are
calculated according to equation (109):

ch,ce = (1 o T]vc,ce) ) ch,b (109)
where:

Myece 18 the efficiency of heat control and emission to the room (cooling air
transport and distribution).

Air distribution within the thermal envelope of the building is: Q. ,=0.

ve,d

If parts of the ductwork and equipment are installed outside of the thermal envelope, then these
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parts are evaluated in relation to the surface area assumed to be outside the envelope. In this
case, an insulating layer with a coefficient of thermal conductivity of at least 0,04 W/(m-K) and a
thickness of 50 mm is assumed.

ch,d = fvc,d ’ AK,A ' tC*,op,mth /1 000 (1 10)
where:
Qe are the distribution losses of the HVAC ventilation system, in kWh;
frea is the factor for cooling, in W/m?;
Aga is the air duct surface area outside of the building, in m?;

teropmn 18 the demand time for HVAC cooling system (in the respective month).

Losses related to the cooling function in the HVAC system due to control and emission,
distribution and storage are determined as follows:

where:
Qcxce are the cooling energy losses of control and emission for the HVAC cooling;
Nesce is the efficiency of control and emission for the HVAC cooling (constant);
Nexcesens 18 the sensible efficiency of control and emission for the HVAC cooling;
this takes into account the undesirable dehumidification in actual air-cooling
equipment.
Qc*,d = (1 B nc*,d) ’ Qc*,nd (112)
where:
Qcrg are the cooling energy losses of distribution for the HVAC cooling;
Nexd is the efficiency of distribution for the HVAC cooling.
_ Qc* na
Qeris = Qes 5 Lo (113)
where:

Q.+ are the (proportional) cooling energy losses of the storage for the HVAC cooling;

Qcs  are the total cooling energy losses of the storage.
3.3. Auxiliary energy for cooling-water and chilled water distribution

The auxiliary energy demand for cooling or chilled water distribution is calculated according to
the detailed procedure or, in simplified way, according to the procedure presented below.
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Figure 5. Basic structure of cooling/chilled water distribution

The specific electrical energy consumption for the respective subcircuits is determined based on
the values of different system configuration. The specific electrical energy consumption is the annual
energy consumption of the pumps in the distribution circuit, related to the respective cooling
capacity in (kWh/y)/kW.

The simplified procedure for evaluating hydraulic energy requirement for distribution is based on
the conversion to other uses and operating times which is calculated according to equation (114):

Wz aux,da = Z?=1 Qzi- fz,i * fuse (114)
where:
i is the number and type of distribution circuits;

Qz, . 1s the sum of the cooling capacities in the respective distribution circuit in the
design case PRI; HVK; RLT, GEB; RKK

Where: PRI = Primary Circuit, HVK = Main Distributor, RTL = Central air
handling unit, GEB = Building cooling, RKK = Recooling

fai is the specific electric power consumption of the distribution in the respective
distribution circuit PRI; HVK; RLT, GEB, RKK;

fue  1sthe conversion factor for other uses in the respective distribution circuit.
The following applies:

fusei =5100 for seasonal operation;

fusei =2100 for intermittent operation (default case);

The monthly values are calculated from the annual energy values in proportion to the cooling
energy demand values in the respective distribution circuits.

3.4. Storage systems for cooling energy

Storage systems for cooling energy for room conditioning and HVAC cooling function are often
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used for balancing the load and to reduce the installed capacity of chillers, or as a back-up system
in case of failure of a chiller. The influence on the energy demand of a building is therefore
highly dependent on a wide range of parameters. In a simplified way, storage systems are
evaluated using default values for efficiency.

Qcs=CQcna x (1 —1¢y) (115)
where:
Qcs  isthe cooling energy output of the storage;

Qcna 18 the energy need for room conditioning and HVAC cooling;

Nes  1s the efficiency of storage.

3.5. Internal heat sinks due to the cooling system

The contribution of the internal heat sinks due to the cooling system Q. (as well as the fraction
of cooling energy supply to the HVAC system Q) is calculated from the losses of the cooling
energy distribution system Q4 (Q.4) and storage losses Q. (Q.xy).

4. Humidification in HVAC systems

4.1. Generator heat output for water vapor supply to the HVAC system

The energy balance of the water vapor supply to the HVAC system is calculated according to the
method determined by the type of heating and cooling system. The generator heat output for the
supply of water vapor is calculated on the basis of the sum of the water vapor required for
humidifying the air in the HVAC system and the energy losses due to the heat control, emission
and distribution of the water vapor. The relationships between these quantities are described by
equation (116).

Qst,outg = Qst,nd + Qst,ce + Qst,d (1 16)
where:
Qstoute is the generator heat output for humidification;

Qsena is the energy need for humidification;
Qstce are the control and emission losses for humidification;
Qya are the distribution losses for humidification.

4.2. Internal heat sources due to the water vapor supply

The energy contribution of the internal heat sources due to the supply of water vapor Q are
calculated from the internal heat losses of the water vapor distribution system Q4.

5. Ventilation of residential buildings

Calculations for the energy balance of the ventilation system of a residential building take into
account the heat quantities which are delivered via the ventilation system, either with or without

a heating function, to the building or building zone being heated, as well as the additional energy
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requirements for the technical installations supplying this service.

5.1. Generator heat output to the ventilation system for residential buildings

Equation (117) is used to calculate the generator heat output (the heat energy to be provided by
the generator). The losses due to the control and emission, distribution and storage of heat (where
applicable) are added to the energy need of the residential ventilation system.

Qrv,outg = Qrv,nd + Qev,ce + Qrv,d + Qrv,s (1 17)
where:
Qrv.oute is the generator heat output to the residential ventilation system;

Qrvna is the energy need of the residential ventilation system;

Qrvee are the control and emission losses of the residential ventilation system;
Qv are the distribution losses of the residential ventilation system;

Qrvs are the storage losses of the residential ventilation system.

If there are several separate systems supplying heat, equation (117) is applied separately for each
system in order to determine the generator heat output individually for each system.

If there are several types of heat control and emission and/or distribution and/or storage within a
residential ventilation system, the sums of the energy quantities of the individual process steps are
entered in equation (117) respectively.

5.1.1. Control and emission losses

The control and emission heat losses Qry ce are calculated on a monthly basis, using equation
(118).

AB e, j
Qrv,ce,mth = Qh,nd,mth 'Zj frv,part,j "o — (118)
0inmth—0emth
where:
Qv cemth are the monthly control and emission heat losses (in the respective month), in

kWh;

Qhnd.mth is the monthly energy need for heating (in the respective month), in kWh;

[ tv.part is the partial ventilation factor of the residential ventilation system j, from
equation (119);

40, ; is the temperature variation of the residential ventilation system j, in K;

01 e is the monthly reference indoor temperature for heating in °C;

O mh is the monthly average outdoor temperature in the balance period, in °C

If there is only fan-supported ventilation within a zone on a pro-rata basis (e.g. central
supply/exhaust air system in most of the rooms and window airing for the remaining rooms) or
different fan-supported ventilation systems on a pro-rata basis (e.g. decentralized supply/exhaust
air units for individual rooms in combination with an exhaust air system), the heat losses are
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calculated on a pro-rata basis using the partial ventilation factor fry part,j according to equation
(119).

AN,rv,j
frv,part,j = m (119)

where:
frvpar; 18 the partial ventilation factor of the residential ventilation system j;

N is the usable floor area ventilated with the residential ventilation system j
(according to design), in m?;

Anp is the net floor area, in m>.

Equation (120) is used to calculate the auxiliary energy required for improving the heat transfer
processes associated with residential ventilation and air heating systems.

er,se,mth =0,001- ZjZi(Pc,i,j ) trv,mech,mth,j) (120)
where:
Wy cemth is the auxiliary energy for control and emission (in the respective month), in
kWh;
P.ij is the nominal power of controller i of the residential ventilation
system jdependent on the system design, in W;
trv.mechmth.j is the total monthly operating time of the residential ventilation system

J, in h/mth.

5.1.2. Distribution losses

Heat losses in the air ductwork occur when warm supply air is distributed and exhaust air is
vented. The following heat losses are identified in this section:

1. heat losses in the supply air ducts between the heat generator and the air terminal devices,
and

2. heat losses in the exhaust air ducts located outside the thermal envelope.
The general heat losses in a section k of an air duct are determined per month using equation
(121).
Qrv,d,mth,k = 0,001~ Uk ' Lk ' (HL,av,mth - Hu,av,mth) ' trv,mech,mth (121)
where:

Qnamnx  are the heat losses of the section k of the air duct system (in the respective
month), in kWh;

Uy is the linear thermal transmittance of the section & of the air duct system, in
W/(m-K);

Ly is the length of the respective air duct section k, in m;

O av.mth is the mean monthly air temperature in the, in °C;

[ N— is the average monthly ambient temperature, in °C;
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rvmechmn 1 the total monthly operating time of the ventilation system, in h/mth.

The monthly and annual heat losses of an entire ventilation air distribution ductwork comprising
several different duct sections (e.g. ducts inside and outside the thermal envelope and with
different heat insulation) are calculated by adding together the values of the individual duct
sections k for the respective periods.

The auxiliary energy required by the fans for distributing the air through the ventilation
ductwork is calculated either separately (W,, ) or in conjunction with the auxiliary energy W, ,

for the residential ventilation unit if the fan is an integral component of the ventilation unit and is
included in the energy requirement considerations for this unit.

If separate fans are used (e.g. for recirculation), they are taken into account by applying equation
(122).

er,se,mth =0,001- Zj Zi(Pfan,i,j ) trv,mech,mth,j) (122)
where:

Wy dmth is the auxiliary energy for distribution (in the respective month), in kWh;

Pianij is the nominal power of fan i of the residential ventilation system j,

including fan controls according to design, in W;

t is the total monthly operating time of the residential ventilation system j, in

h/mth.

rv,mech,mth,j

5.1.3. Storage losses

If a heat storage tank is used in a residential ventilation unit in conjunction with an exhaust
air/water heat pump, the storage heat losses are calculated according to equation (123).

Qrv,s,mth = Zj (frv,part,j ) (W ’ drv,mech,mth ) QPO,s,day ) fcon)j) (123)
where:
Qrvsmth are the storage heat losses (in the respective month), in kWh;
frv.part is the partial ventilation factor of the residential ventilation system j;
Orvs is the mean temperature of the storage tank, in °C
6\.av.mth is the mean monthly ambient temperature, in °C;
Arymechmn 1S the number of operating days of the ventilation unit in the month, in d/mth;

Qpo 5. day are the daily stand-by heat losses, in kWh/d;

f con is the connection heat-loss factor.

If a separate circulation pump is required for operation of the storage tank and the heat transfer
does not take place via direct condensation, the auxiliary energy is determined using equation
(124).

Wiy smen = 0,001 - X i(Powj * toumen,j) (124)

where:
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Wi smn 18 the auxiliary energy for the pump (in the respective month), in kWh;

puj is the nominal power of the storage circulation pump of the residential ventilation
system j, in W;

toumn,; 18 the operating time of the storage circulation pump of the residential ventilation
system j (in the respective month), in h.

5.2. Internal heat sources of ventilation systems for residential buildings

The contribution of the internal heat sinks due to the residential ventilation system Qy,, is
calculated on the basis of heat distribution losses Q,, 4 and storage losses Q..

6. Cooling of residential buildings

Calculations for the energy balance of the cooling system of a residential building take into
account the heat quantities which are delivered via cooling system to the building or building
zone being cooled, as well as the additional energy requirements for the technical installations
supplying this service.

6.1. Generator cooling energy output to the cooling system for residential buildings

The generator cooling energy output (the cooling energy to be provided by the generator) is
calculated according to equation (125). The losses due to the control and emission, distribution
and storage of cooling energy are added to the energy need of the residential cooling system.

Qrc,outg = Qrc,nd + Qrc,ce + Qrc,d + Qrc,s (125)

where:
Qrcoug is the generator cooling energy output to the residential cooling system;

Qrend is the energy need of the residential cooling system;

Qrece are the control and emission losses of the residential cooling system;
Qe are the distribution losses of the residential cooling system;

Qres are the storage losses of the residential cooling system.

If there are several separate systems supplying cooling energy, equation (125) is applied
separately for each system in order to determine the generator cooling energy output individually
for each system.

If there are several types of control and emission and/or distribution and/or storage of cooling
energy within a residential cooling system, the sums of the energy quantities of the individual
process steps are entered in equation (125) respectively.

6.2. Control and emission losses

The calculation of monthly control and emission losses of the cooling system in residential
buildings Q.. ...mth is done according to equation (126):

rc,ces
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Qrecemtn = (1 = Mie ) + (1 = Mo cesens)) * @end.min * Fepart * Fetimit (126)
where:
Qrccemn  are the monthly control and emission losses of the residential cooling system, in
kWh;
is the efficiency for the control and emission of cooling energy in the room.

T]rc,ce

Tre.cesens is the sensitive efficiency for the control and emission of cooling energy in

the room to take account of unintentional dehumidification in air coolers;
Qc.ndmth is the monthly energy need for cooling energy, in kWh;
fepart is the partial cooling factor;

f c.limit is the cooling factor.

The annual control and emission losses Q of the cooling system in residential buildings are

rc,ce,a

calculated according to equation (127):

Qrc,ce,a = Z Qrc,ce,mth (127)
where:
Qrecea are the annual control and emission losses of residential cooling system, in
kWh/a;

Qrecemth are the control and emission losses of residential cooling system (in the
respective month) according to equation (126), in kWh.

The auxiliary energy required for secondary air fans of residential cooling system is calculated
using the equation (128). The energy requirement refers to units with multistage speed control
(on the basis of 1000 operating hours per 500 full hours of use).

trelimitmth
W — . . rotimit,min 128
re,ce;mth Qre,outg,mth fc,ce,w 1000 h ( )
where:
w is the auxiliary energy for control and emission of the cooling ener in
rc,ce,mth

the respective month), in kWh;
Qrcougmn 18 the monthly generator cooling output, in kWh;

fecew is the specific energy demand of the secondary air fans (default value:
fecew = 0,04 kWh/kWh), in kWh/kWh;

t 1s the monthly operating time of cooling system, in h/mth.

rc,limit,mth

The annual auxiliary energy for control and emission is calculated by adding together the values
for the whole year according to equation (129):

Wiccea = ) Wie ce,men (129)
where:
Wi cea is the annual auxiliary energy for the control and emission of cooling energy, in
kWh;

Wiccemn 1 the monthly auxiliary energy for the control and emission of cooling
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energy according to equation (128), in kWh.

6.3. Distribution losses

The calculation of monthly heat losses due to distribution of cooling energy Q.4 1S done
according to equation (130):
Qrc,d,mth = (1 o nrc,d) ' Qc,nd,mth ' fc,part ' fc,limit + Qrc,d,duct,mth (130)

where:

Qre.dmth is the monthly heat losses due to distribution of cooling energy, in kWh;

Nied is the efficiency for the distribution of cooling energy;

Qc.ndmth is the monthly energy need for cooling, in kWh;

fepart is partial cooling factor;

f c.limit is the cooling factor;

Qre.dductmth are the monthly heat losses due to distribution of cooling energy of air

ducts outside the thermal envelope, in kWh.

The monthly heat losses of air ducts outside the thermal envelope Q. 4 4ucmn are calculated
according to equation (131). For air ducts inside the thermal envelope and for cold water or
refrigerant piping Qyc g guctmin = 0-

Qrc,d,duct,mth = 0’001 : z Uj : Lj : (eu,av,mth B 0L,av,mth) : trc,limit,mth (131)
where:

U; is the linear heat transfer coefficient in the air duct section j (design value,

in W/(m-K);

L; is the length of the air duct section j (design value), in m;

60\.av.mth the average ambient temperature in cooling mode, in °C;

01 av.mth is the average air temperature in the air duct in cooling mode, in °C;

tenmiemn 1S the monthly operating time of residential cooling system, in h/mth.

6.3.1. Storage losses

The use of cold water storage tanks in residential cooling systems is not a standard solution. For
this reason, it is generally assumed that residential cooling is carried out without cold water
storage tank. Thus, for the cooling heat losses and for the uncontrolled heat gains due to cooling
the following applies:

Qs =0kWh
QI,rc,s: O kWh

Also, it is assumed that for the auxiliary energy demand the following applies:

93



W,..=0kWh

6.4. Internal heat sources of ventilation systems for residential buildings

The contribution of the internal heat sinks due to the residential cooling system Q. is calculated
on the basis of cooling energy distribution losses Q. 4 and storage losses Q.

7. Domestic hot water preparation

The calculation of the energy balance of the domestic hot water system takes into account the
heat quantities delivered as net energy to the building or building zone being heated and the
energy losses of the technical installations supplying this service.

7.1. Generator heat output for domestic hot water preparation

Equation (132) is used to calculate the generator heat output (i.e., heat energy to be provided by
the generator) for the domestic hot water preparation. The losses due to the control and emission,
distribution and storage of heat (where applicable) are added to the energy need of the domestic
hot water system.

Qw,outg = Qw,nd + Qw,ce + Qw,d + Qw,s (132)
where:
Quw.oute is the generator heat output to the domestic hot water system;

Quwnd is the energy need for heating of the domestic hot water;

Quce are the control and emission losses of the domestic hot water system;
Quwa are the distribution losses of the domestic hot water system;

Quws are the storage losses of the domestic hot water system.

If there are several separate heating systems, equation (132) is applied separately for each system
in order to determine the generator heat output individually for each generator (e.g., a building is
partly supplied directly by localized electrical water heaters and partly by a central domestic hot
water system).

If there are several types of distribution and/or storage within a domestic hot water system, the
sums of the energy quantities of the individual process steps are entered in equation (132)
respectively.

7.1.1. Boundary conditions

The heat and auxiliary energy requirement are generally determined using the procedure
described in this section. In particular, the procedures described allow the use of product-specific
values that can be taken from the manufacturers’ product data.

The nominal power Pp of the heat generator is determined as described in section 7.2.

7.1.2. Determination of characteristic values
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7.1.2.1.Control and emission losses

The heat expenditure as a result of unused hot domestic water running out at the user outlet is
already contained in the energy need for domestic hot water Q,, 4. Thus, the losses due to control

and emission and the auxiliary energy are zero (i.e. Qy = 0, Qy ceaux = 0)-

7.1.2.2. Distribution losses

Heat losses from a section i of a domestic hot water pipe system with or without a circulation
pipe are calculated as follows:

1

Qw,d,i = 1000 Ui L;- (Bw,av - 01) ’ dop,,th " Lop,day (133)
where:

Qv a.i are the heat losses of the pipe section (in the respective month), in kWh;

U; is the linear heat transfer coefficient, in W/(m-K);

L; is the length of the pipe section, in m;

O.av is the average temperature of the pipe section, in °C;

6, is the average ambient temperature, in °C;

A op.mih is the monthly operating time of domestic hot water system, in d;

top.day is the daily operating time with the corresponding temperature 6, ,,, in h

The heat losses of systems with circulation comprise the losses during the operation of the
circulation pump and the losses when the circulation is interrupted.

7.1.2.2.1. Central DHW systems

The auxiliary energy required to operate circulation pumps is calculated on the basis of the
hydraulic requirement of the distribution system and an expenditure factor to indicate the pump
operation.

Ww,d = Ww,d,hydr ) ew,d,aux (134)
where:
Wq is the electrical energy expenditure (in the respective month), in kWh;

W anyar 18 the hydraulic energy requirement (in the respective month), in kWh;

e is the expenditure factor for the operation of the circulation pump.

w,d,aux

The hydraulic energy requirement of heating systems is obtained from the hydraulic power at the
design point (Py,,,) and the circulation time:

p r
Wiahyar = ~eae* dopmen * 2 (135)
where:
Phyar is the hydraulic power of the pump at the design point, in W;

dop.mih is the operating time for domestic hot water system (in the respective month), in d;

z is the running time of the circulation pump per day, in h.
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7.1.2.3. Storage losses

7.1.2.3.1. Indirectly heated DHW storage

The heat loss of an indirectly heated domestic hot water storage tank is calculated according to
equation (136), assuming that all heat emitted by the storage tank during the calculation period is
considered as a loss.

(65,av—61)
Qw,s = fcon ’ % ' dop,mth ’ Qs,PO,day (136)
where:

Qs is the heat loss of the domestic hot water storage tank (in the respective month), in
kWh;

Os.av is the average temperature of the storage tank, in °C; for systems without
circulation or trace heating, the average temperature of the storage tank is
reduced by 5 K;

0, is the ambient temperature, in °C;

dop.min the operating time for hot drinking water (in month), in d;
Qspoday 18 the daily stand-by heat loss, in kWh;

feon the factor considering additional losses from the piping associated with the storage
tank.

The auxiliary energy required by the circulating pump for operation of the domestic hot water
storage tank is determined from equation (137).

W..s=0,001 - Pp, - tp, (137)
where:
W is the auxiliary energy consumption of the pump (in the respective month), in kWh;
Pp, is the nominal power consumption of the pump, in W;
tpy is the operating period of the circulating pump (in the respective month), in h.
7.1.2.3.2. Electrically heated or gas-fired DHW storage

The storage tank loss of an electrically heated domestic hot water storage tank is calculated
according to equation (138), whereby this approach assumes that all the heat emitted by the
storage tank during the calculation period is considered as loss.

_ (0s5,av+5-61) _

Qw,s =7 15 dop,mth ) Qs,PO,day (133)
where:
Qus is the heat loss of the domestic hot water storage tank (in the respective month), in
kWh;
Os.av is the mean temperature of the storage tank, in °C; in systems without

circulation or trace heating, the mean temperature of the storage tank must be
reduced by 5 K;
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0, is the ambient temperature, in °C;
dop.min is the operating period of domestic hot water system (in the respective month), in d;

Qspoday 18 the daily stand-by heat loss, in kWh.

7.2. Internal heat sources due to the domestic hot water supply

The energy contributions by the internal heat sources of the domestic hot water system @y, are
calculated on the basis of the heat distribution losses @, 4 and the storage losses Q.

VII. BALANCING OF DELIVERED ENERGY

The delivered energy Q4 is the sum of the energy need, system losses due to control and
emission, distribution and storage (sub-total: generator heat output or generator cooling energy
output) and heat generation losses. A distinction is made between the delivered energy for
lighting, for heating and cooling (including HVAC in non-residential buildings or ventilation and
cooling in residential buildings, as well as domestic hot water preparation), for electrical
appliances and for auxiliary energy. The delivered energy Qg 1s calculated separately for each
building service and each energy source.

Part of the delivered energy Qe proq 18 generated or made technically usable in the spatial context
of the building. These usually refers to regenerative heating (solar heating, geothermal heating,
environmental heating energy), regenerative cooling (geothermal cooling, environmental cooling
energy) and electricity (photovoltaics, wind power, CHP).

The balancing of the individual sources (heating energy, cooling energy, electricity) provides a
result about the amount of energy used by the respective energy carrier, as well as the amount of
energy Qgeoun» Which is delivered from the building outside the balance boundary. Generally,
these refers to surpluses of electricity production (photovoltaics, wind power, CHP), but thermal
energy can also be delivered to other users.

Similarly, the energy quantities Qg ;, of all energy sources that must be provided to the building

from outside via the balance boundary are determined. This includes all fuels as well as
electricity, heating and cooling energy supplied from utility grids. A general illustration of the
balancing of delivered energy is given in Figure 6.
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Figure 6. Balancing of delivered energy

The balancing of the delivered energy is carried out separately for each energy carrier. For each
energy carrier, the following shares are determined from the energy quantities:

@ del use: share of delivered energy that is produced and used in the building itself
(self-use share);

@ del out- share of delivered energy that is produced and supplied out of the balance
boundary to other users or fed into the public grid (feed-back share);

A del self- share of self-produced delivered energy in covering the energy need (self-
supply share);
@ del in' share of delivered energy in covering the energy need which is supplied to

the balance boundary, e.g. from a public grid or in the form of fuel (external
supply share).

1. Balancing of delivered energy from externally supplied energy carriers

All delivered energy flows that are supplied from outside the balance boundary in order to cover
energy need of the building are summarized in equation (139). The index j is used to represent
different energy carriers. The delivered energy is aggregated in such a way that it can be
evaluated with the primary energy factors. Accordingly, energy carriers are electricity, the
various fuels and district and local heating.

Quering = (Qndeting + On* detinj T Qe deting  Qc* dering + Cstdering + Qrv.deling

+ Qredeing T Qu.deling T @raeting t Waetinj T Qeldeling) * Xdelin; (139)
where:
Qdelin is the delivered energy supplied from outside by the energy carrier j;
Qh del,inj is the delivered energy for the heating system supplied from outside by the energy
carrier j;
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Qh* delin,j is the delivered energy for the HVAC heating function supplied from outside by the
energy carrier j;
Qcaeiinj 18 the delivered energy for the cooling system supplied from outside by the energy
carrier Jj;
Qc*gerinj 18 the delivered energy for the HVAC cooling function supplied from outside by the
energy carrier j;

Qstdelinj 18 the delivered energy for the humidification purposes supplied from outside by the
energy carrier j;

Qrvdelinj 18 the delivered energy for the residential ventilation system supplied from outside
by the energy carrier j;

Qrcgeinj 18 the delivered energy for the residential cooling system supplied from outside by
the energy carrier j;

Qwaeinj 18 the delivered energy for domestic hot water preparation supplied from outside by
the energy carrier j;

Qigeinj 18 the delivered energy for lighting supplied from outside by the energy carrier j;
W delinj is delivered auxiliary energy supplied from outside by the energy carrier j;

Qel delinj is delivered energy for electrical applications supplied from outside by the energy
carrier j;

el inj 1s the share of delivered energy in the coverage of demand which is supplied to the
balance area (e.g., from a public grid or in the form of fuel) for the energy source ;.

The delivered energy is given in equation (139) in terms of gross calorific value. If delivered
energy related to the net calorific value is required, it must be converted using equation (140).
Qdel,in,j
Quetintij = — ot (140)

fHs
Hi

where:
Quelinpij 18 the delivered energy supplied from outside by the energy carrier j, related to

the net calorific value Hji;
Qdelin is the delivered energy supplied from outside by the energy carrier j, related to
the gross calorific value according to equation (138);

fuymi is the conversion factor for the delivered energy

2. Balancing of delivered energy by energy carriers exported outside the building boundary

All delivered energy flows that are transferred outside the balance area and thus made usable for
processes outside the balance boundary are summarized in equation (141). The index j is used to
represent different energy carriers. The delivered energy is aggregated in such a way that it can
be evaluated with the primary energy factors. Accordingly, energy carriers are usually electricity,
heating and cooling.
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Qdel,out,j = Qh,del,out,j + Qh*,de],out,j + Qc,del,out,j + Qc*,del,out,j + Qst,del,out,j +

+ Qrv,del,out,j + Qrc,del,out,j + Qw,del,out,j + Qdel,out,PV,j + Qdel,out,WEP,j +

+ Qelout,CHP,j

where:
Qdel,out,j

Qh.detout
Qn* detout
Qc.del out,
Qe+ delout
Qst.delout
Quw.delout;
Qrv,del,out,j
Qrc,del,out,j
QueloupVvj
Q del,out, WEP,

Qdel,out,CHP,j

(141)

is the delivered energy provided for processes outside the balance boundary
by the energy carrier j;

is the delivered energy provided by the heating system for the processes
outside the balance boundary by the energy carrier j;

is the delivered energy provided by the HVAC heating function for the processes
outside the balance boundary by the energy carrier j;

is the delivered energy provided by the cooling system for the processes
outside the balance boundary by the energy carrier j;

is the delivered energy provided by the HVAC cooling function for the processes
outside the balance boundary by the energy carrier j;

is the delivered energy provided by the HVAC humidification for the processes
outside the balance boundary by the energy carrier j;

is the delivered energy provided by the system for domestic hot water preparation
for the processes outside the balance boundary by the energy carrier j;

is the delivered energy provided by the residential ventilation system for the
processes outside the balance boundary by the energy carrier j;

is the delivered energy provided by the residential cooling system for the
processes outside the balance boundary by the energy carrier j;

is the delivered energy provided by the photovoltaic system for the processes
outside the balance boundary by the energy carrier j;

is the delivered energy provided by the wind power plant for the processes
outside the balance boundary by the energy carrier j;

is the delivered energy provided by the cogeneration plant for the processes
outside the balance boundary by the energy carrier j.

3. Delivered energy for heating and cooling and generation losses

Once the generator output of heat or cooling energy has been calculated as described in Chapter
VI, the delivered energy can be calculated. This is done by adding the heat generation losses to the
generator heat or cooling energy output.

First the delivered energy balance is described below for a single building service with a single
heat generator (basic version). Then calculation modes are described for systems in which energy
is delivered by more than one generator for a single service. Finally, the most frequent situation
(i.e., where more than one service is served by one or more generators) is described.

100



3.1. Systems with a single building service and a single generator

There are various combinations of generators and systems which use a single generator to supply
energy for a single service (e.g., heating, cooling energy, domestic hot water etc.).

3.1.1. A single heat generator supplying heat only for heating purposes

Qhdet = Choug T g = Chigetin + Chderprod ~ Ch.detout (142)
where:

Qh.del is the delivered energy for the heat generator;

Qh.oute is the generator heat output to the heating system;

Qng are generation losses of the heating system, taking into consideration the
building automation system, where applicable;

Qngein 18 the delivered energy supplied to the generator from outside the balance
boundary;

Qndelprod 18 the (renewable) delivered energy used for heating by this generator;

Qhgelonr 18 the delivered energy provided by this generator for processes outside

the balance boundary.

3.1.2. A single heat generator supplying heat only to HVAC heating function

Equation (142) applies analogously but using the balance terms for the HVAC heating function,
marked with the subscript "h*".

3.1.3. A single cold generator supplying cooling energy only
Qc,del = Qc,outg + Qc,g = Qc,del,prod - Qc,del,in + Qc,del,out (143)

where:
Qc,del

Qc,outg

Qc,g

Qc,del,in

Qc,del,prod

Qc,del,out

is the delivered energy for the cold generator;
is the net cooling energy output to the cooling system;

are generation losses of the cooling system, taking into consideration the
building automation system, where applicable;

is the delivered energy supplied to the generator from outside the balance
boundary;

is the (renewable) delivered energy used for cooling by this generator;

is the delivered energy of re-cooling provided by this generator for processes
outside the balance boundary.

3.1.4. A single cold generator supplying cooling energy only to HVAC cooling
function
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Equation (143) applies analogously but using the balance terms for the HVAC cooling function,
marked with the subscript "c*".

3.1.5. A single thermal or electrical generator supplying energy only for water vapor

Equation (142) applies analogously but using the balance terms for the HVAC steam
humidification, marked with the subscript "st".

3.1.6. A single heat generator supplying heat only to the ventilation system of a
residential building

Equation (142) applies analogously but using the balance terms for the residential ventilation
system, marked with the subscript "rv".

3.1.7. A single cold generator supplying cooling energy only to the cooling system of a
residential building

Equation (143) applies analogously but using the balance terms for the residential cooling
system, marked with the subscript "rc".

3.1.8. A single heat generator supplying heat only for domestic hot water preparation

Equation (142) applies analogously but using the balance terms for domestic hot water preparation,
marked with the subscript "w".

3.1.9. Internal heat sources/sinks

In cases where generators are located in thermally conditioned zones, the generation losses @,
have the effect of internal heat sources or heat sinks. In such cases, the individual contributions
Q, of the internal heat sources/heat sinks (these being identified as Qyp g, Qg Qrpvgr €LC., @S
appropriate) are calculated.

3.2. Systems with a single building service with more than one generator

If a single building service is supplied with energy by more than one generator (e.g., domestic
hot water preparation by a fuel oil boiler and by a solar thermal system), then the calculated
generator heat/cooling energy output is distributed over the individual generators. The
corresponding equation as described in Chapter VII, sub-chapter 3.1 applies to each generator,
but in each case with its (proportional) generator heat/cooling energy output to be provided.

In cases where generators are located in thermally conditioned zones, the generation losses @,
have the effect of internal heat sources or heat sinks. In such cases, the individual contributions
Q, of the internal heat sources/heat sinks (these being identified as Qyp 4, Qv Qrrvgr €LC., a8
appropriate) are calculated.

3.3. Several technical building services with one or more generators

Use of one or more generators to supply energy for more than one building service is the most
common type of energy supply system (e.g., a boiler used for both space heating and domestic

hot water preparation). For each generator the corresponding equation as described in Chapter
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VII, sub-chapter 3.1 applies.

In cases where generators are located in thermally conditioned zones, the generation losses @,
have the effect of internal heat sources or heat sinks. In such cases, the individual contributions
Q, of the internal heat sources/heat sinks (these being identified as Qg Qrywe Qrrvg €LC., a8

appropriate) are calculated.

3.4. Heat generation

3.4.1. Heating systems

If there are additional demands for heat generation from other systems (e.g. for HVAC system),
these are also taken into account.

On the other hand, in cases where the heat from the other systems is supplied for the heating
system (e.g. exhaust air heat pump), these are also taken into account in the demand for heat
generation. The remaining heat demand, which is covered by the additional heat generator (e.g. a
boiler) is calculated as follows:

Q;L,outg = Qh,outg - Qh,sol - Q:v,h,outg (144)
where:

Q*h’Outg is the remaining generator heat output (in the respective month), in kWh, (to be

used for

Qh,omg in the further calculation);

Qh.oute is the generator heat output to the heating distribution system (in the

respective month), in kWh;
Q* . outg is the heat output of the domestic ventilation system for space heating (in the
respective month), in kWh;

Qhsol is the energy yield of the solar system for space heating (in the respective month),
in kWh.

If the same heat generator is used for heating and domestic hot water heating, the heating
operating time is reduced in the further calculation by the operating time for domestic hot water.

The delivered energy for the heat generator is given by equation (145):

Qhdel = Qhoug + @) * fopm (145)
With regard to the different types of delivered energy the following equation applies:
Qhdet = @nderin T @ndetprod ~ Ch.delout (146)
where:
Qh.del is the delivered energy for the heat generator, in kWh;
Qh.oute is the generator heat output to the heating system, in kWh;
Qng are the generation heat losses of the heating system (in the respective month),
in kWh;
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Qh.delin is the delivered energy supplied to the generator from outside the balance
boundary (in the respective month), in kWh;

Qh.del, prodis the delivered energy provided by the generator and used for heating
(in the respective month), in kWh;

Qh.del.out is the delivered energy provided by the generator for processes
outside the balance boundary (in the respective month), in kWh;

fepm is the correction factor for heat generators with integrated pump management.

For further evaluation of delivered energy values Qy geiin» @hdelproa and Qpge the respective
associated energy sources must also be specified.

Heat generator with integrated pump management f, pys:
1. For heat generators without integrated pump management, the factor f, py = 1.

2. For heat generators with integrated pump management and boiler temperature regulation
based on external temperature control, the factor f,py = 1,03.

3. For heat generators with integrated pump management and boiler temperature regulation
based on room temperature control, the factor f,py = 1,06.

3.4.1.1. Solar systems for back-up heating with or without domestic hot water
preparation

Solar systems are considered in this section according to the proportion they contribute to
covering the energy demand of the domestic hot water heating system with central heating back-
up. The proportion to be considered for back-up heating is calculated from the energy need for
heating and the heat losses due to control and emission, distribution and storage.

The heat losses of storage tanks or storage areas that are used exclusively for storing solar heat are

already taken into account in the energy requirement Q. ;-

3.4.1.1.1. Determination of the energy yield of solar thermal system

The energy yield of the solar system is calculated by determining the average hourly irradiation
on the collector and the average hourly collector efficiency, which are then balanced over the
relevant hours of the day to give the average irradiation on the day in the respective month.

By using the solar yield per m? of collector area, the required collector area A¢ is calculated in m?

as follows:
A = (Qw,outg,d"’Qh,outg,d)'esol,ce'esol,d (147)
¢ max(asol,d,mth)
where:
Qw.oute.d is the daily generation heat output for domestic hot water heating, in
kWh/(m?-d);
Qhouted is the daily generation heat output for backup space heating, in kWh/d

(simplified definition: @h outg.d= Qw.outg.d)}
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Qsol.dmth is the daily area-related solar yield in kWh/d, where the maximum is formed
over all months;

€lce 18 the expenditure figure for the heat transfer from the solar circuit to the
storage tank (default value ey .. = 1,03);

€sol.d is the expenditure figure for the heat loss in the solar circuit (default value e, 4 =
1,03).

Ac is the aperture area when using default or product-specific values according to EN 12975,

and the collector gross area when using default or product-specific values according to SK SSH
EN ISO 9806.

For the calculation of the reference storage tank size, Q
following equation:

woutgd 18 determined according to the

Qw,outg,d = (Qw,b,d + Qw,ce,d + Qw,d,d) ' ew,s (148)
where:

Qwpa  1s the daily energy need for domestic hot water heating, in kWh/d;

Quwcea are the daily control and emission losses of the domestic hot water heating system, in
kWh/d;

Qwaq  are the daily distribution losses of the domestic hot water heating system, in kWh/d;

s is the expenditure figure for the storage of the domestic hot water (for simplification
eys = 1.1 can be assumed).

The total storage capacity in kWh/d corresponds to the daily energy demand and is divided
between the solar and stand-by section:

QS,sol = 0’6 ) (Qw,outg,d + Qh,outg,d) (149)
QS,aux = 0’4 ) (Qw,outg,d + Qh,outg,d) (150)

where:
Qsso 18 the capacity of the solar storage in kWh/d;

Qs.ux 18 the capacity of the stand-by storage in kWh/d.

The storage volumes are:

_ Qs,s01 . l
Vssol = T7aa ar” 1000 o (151)

_ _ Qsaux'fn . K
Vsaur = 1163 n0sams 1000 7 (152)

where:

Abg, 1is the temperature difference in the solar storage tank (25 K);
ABs .« 1s the temperature difference in the stand-by storage tank (30 K);

fx is the utilization factor fy = 1,85 - N %*; with N indicating the number of
apartments
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The coverage share of a thermal solar system based on the delivered energy is:

1. for back-up space heating (only for @y, o > 0):

K= Qh,sol (153)

Qh,outg

2. for domestic hot water heating:

K = Qw,sol (154)

N Qw,outg
Equations (155) and (156) apply to both monthly and annual values.
The monthly shares of the energy contribution of the solar system are as follows:

3. for domestic hot water heating:

. Qw,ou
Qw,sol = mm(Qsol; Qh,outg + Qw,outg) L (155)

Qw,outg *+ Qnoutg

4. for back-up space heating:

. Qn,
Qh,sol = mm(Qsol; Qh,outg + Qw,outg) L ——choutd (156)

Qw,outg *+ Qhoutg
where:

Quw.oute is the monthly energy demand for domestic hot water heating, in kWh/mth;
Qnoue 18 the monthly energy demand for back-up space heating, in kWh/mth.

and the monthly solar yield:
_ asol,mth Ac
QSO[ B €solcet €sold (157)
The average monthly solar yield is calculated as follows:

q_sol,mth =Ny - q_sol,mth,d (158)
where:

QeoLmina 18 the average daily energy yield of the solar system in month m, in kWh/d;
ny is the number of days in the respective month, in d.

The procedure aims to determine both the required collector area and the storage tank volumes
according to demand. Corrections are made when assessing existing systems or freely selected
collector areas and storage tank sizes. The corrections are only made to the average monthly
temperature difference between the average collector temperature and the outdoor temperature.

If the parameters required to calculate a solar system are not known, the solar coverage of a solar
system up to Axr = 3000 m? can be determined simply by using the default values. The energy
yields of solar systems supplying larger areas (Anr > 3000 m?) must always be calculated in
detail according to the procedure described in this section. For the use of the solar system for
back-up space heating, it is assumed that the heating system is set to 55/45 or 35/28.

3.4.1.1.2. Auxiliary energy for operation of the solar pump

The auxiliary energy for operation of the solar pump is calculated according to equation (159):
106



Ww,g = 0’001 : PPu,sol : tPu,sol (159)
where:

Wy is the auxiliary energy of the solar pump (in the respective month), in kWh;
Ppyso  1s the nominal power consumption of the solar pump, in W;
tpusol 1S the operating period of the solar pump (in the respective month), in h.

If the above parameters are not known due to the absence of design calculations, the auxiliary
energy of the solar pump can be approximated using the following boundary conditions:

WW,g = 0,025 - Q01 (160)
where:

Qwso  1s the energy yield of the solar system for domestic hot water heating (in
the respective month), in kWh.

3.4.1.2. Heat pumps (electrical and gas-engine)

In the calculation procedure described below the following physical factors which influence
the annual performance factor and the energy consumption of the heat pump are taken into
account:

1. Type of heat pump (air-to-water, brine-to-water, water-to-water, direct condensing
without ventilation function, partially exhaust air-to-water), as electric or gas-engine
heat pumps;

2. System configuration (priority switching of domestic hot water heating over space
heating, combined operation with simultaneous domestic hot water and space heating);

3. Operating mode in bivalent operation (parallel, partially parallel, alternative);
4. Operating times for space heating, domestic hot water heating and combined operation;

5. Effects of source and sink temperature variation on the output and coefficient of
performance (COP) of the heat pump;

6. Effects of part load operation (cyclical, controllable) of single-stage and multistage as
well as continuously controlled heat pumps on the output and the coefficient of
performance;

7. Auxiliary energy required to operate the heat pump, which is not taken into account in
test conditions;

8. System losses due to installed storage tanks.
On the basis of these input data the following output data are calculated:

1. Energy in the form of electricity or fuel @y 4o required to provide the generator heat
output;

2. Total heat losses of the heat pump @y, ,;

3. Auxiliary energy Wy, , required for the operation of the heat pump;
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4. Total recoverable heat losses of the heat pump k4, - Wy, ,.

The temperature of the outdoor air as a heat source can fluctuate considerably within a month.
Therefore, the energy evaluation of heat pumps is not carried out in one step for one month but
takes into account the frequency distribution of the heat source temperature in different
temperature classes in the respective month. For the heat source ground and groundwater, the
fluctuation range of the source temperature is significantly smaller. The energy evaluation for
these two heat sources is carried out by correcting the source temperature of the test points to the
average monthly source temperature. For exhaust-air heat pumps, a constant exhaust-air
temperature is assumed.

The design of the heating system has a great influence on the energy efficiency of the heat pump.
A correction factor once determined with respect to the design of the heating system is applied to
the coefficient of performance, the bivalence temperature and the heating limit temperature in all
temperature classes.

Heat pumps controlled in stages or continuously are characterized by efficiency increases in part
load operation. Manufacturers specify a test point for controllable heat pumps as an optimization
of heat output and coefficient of performance. The characteristic values at minimum and
maximum load are determined from the part load test points. With these support points it is
possible to evaluate the actual operating point in the control range between minimum and
maximum load in each temperature class. For single-stage (non-controllable) heat pumps, the
same calculation method is used as for controllable heat pumps. Their main feature is that the
characteristic values at the minimum load are identical to the maximum load and thus the
controllable range becomes zero.

Heat pumps can be operated in bivalent mode, which means that a second heat generator takes
over part of the heat output of the generator. This share must be deducted in the further evaluation
of the heat pump in the corresponding temperature class.

The allocation of the remaining generator heat output in a month among the individual temperature
classes i is done via a weighting factor.
\/’ Wh,g

AUXILIARY ENERGY Total auxiliary energy

(1 —kvd,g) ‘W,

w

krd, g' h.g
Recoverable auxiliary energy

N
>Qh 4o ELECTRICAL ENERG>

I Q
GENERATION h, outg

HEAT OUTPUT

Q, . ENVIRONMENTAL HEAT

Qh,g

GENERATION LOSSES Total generation losses
th. g Qri, [

Non-recoverable generation losses K/ Recoverable generation losses
© Fraunhofer IBP

Figure 7. Energy balance of the generator subsystem (electrically driven heat pump)
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The energy balance of the heat losses for the generator subsystem (see Figure 7) is according to
equation (161):
Qh,del = Qh,outg + Qh,g - krd,g ' Wh,g - Qh,in

where:

Qh,del

Qh,outg

Qh,in

(161)

is the delivered energy for the heat generator (heat pump) (in the respective month),

in kWh;

is the generator heat output to the heat distribution system (in the respective

month), in kWh;

are the losses of the generator subsystem (in the respective month), in kWh;

is the recovered energy fraction of the auxiliary systems;

is the auxiliary input energy for the operation of the generator (in the

respective month), in kWh;

is the environmental heat (in the respective month), in kWh.

The fractions of recovered energy of the auxiliary systems are not taken into account k.4, = 0.

The energy for operation of the heat pump @y, 4o is taken from the test measurements according
to EN 14511-3. The auxiliary energy for the source and sink pump (primary and secondary
sides), for overcoming the internal pressure drop in the heat pump evaporator (heat source) and
condenser (heating) as well as the auxiliary energy for control, for defrosting and any back-up
heating equipment are taken into account.
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Figure 8. Energy balance of the generator subsystem (gas-engine heat pump)
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For gas-engine heat pumps, the energy balance for the generator system related to the heat losses
(see Figure 8) is as follows:

+Qng—lrd,gWh g—Qn.i
Qh del = Qh,outg Qh,g rd,g'’"V hg Qh,m (162)
! 1+Prd,mot
where:
Qnge 18 the delivered energy for the heat generator (heat pump) (in the respective month),
in kWh;

Qnoue 18 the generator heat output to the heat distribution system (in the respective
month), in kWh;

Qng are the losses of the generator subsystem (in the respective month), in kWh;
L is the fraction of the recovered thermal energy of auxiliary systems;
Wh, is the auxiliary input energy for the operation of the generator (in the

respective month), in kWh;
Qhin is the environmental heat (in the respective month), in kWh.
Prmot 18 the recovered input fuel supplied to the generator.

The fractions of recovered energy of the auxiliary systems are not taken into account k4, = 0.

3.4.1.2.1. Calculation procedure
The procedure for the energy assessment of heat pumps is divided into the following sub-steps:
1. Evaluation of heat source temperatures;
2. Reduction of the heat output of the heat pump in bivalent operation;
3. Allocation of the generator heat output to the temperature classes;
4

. Correction of the test points (monthly source and sink temperature, design value of
the spread);

5. Consideration of part load operation;

6. Calculation of running time of the heat pump;

7. Calculation of heat output, heat losses and energy consumption of the generator;
8. Calculation of heat output of the second generator (back-up heating system);

9. Determination of regenerative energy contribution;

10. Determination of the coefficient of performance.

For heat pumps with outdoor air as their heat source (air-to-water and direct condensing heat
pumps, such as split units or VRF-systems), the calculation procedure is based on a monthly
assessment of the distribution of the outdoor temperature. The hourly frequency with which a
particular outdoor temperature occurs in a month is given in intervals of 1 K, and then divided
into temperature classes (bins). These temperature classes correspond to the outdoor air
temperature conditions of the test points.
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The exhaust air as a heat source is considered to have a uniform temperature. For this reason,
only one temperature class corresponding to the exhaust air temperature is used in case of exhaust
air heat pumps. If test points are only available for one source temperature, the correction is
made using exergy efficiency.

Due to their high storage capacity, ground temperatures are subject to significantly smaller
fluctuations than the outside air temperatures. For brine-to-water heat pumps, the test standard EN
14511-2 specifies three source temperatures (-5 °C, 0 °C and 5 °C). For further calculation, the
test points are corrected to the monthly average brine temperature. If the test points are only
available for one source temperature, the correction is made using exergy efficiency.

Groundwater temperatures fluctuate very little seasonally. EN 14511-2 specifies two source
temperatures (10 °C and 15 °C) for water-to-water heat pumps. As with brine heat pumps, the
test points are corrected to the monthly average groundwater temperature. If the test points are
only available for one source temperature, the correction is made by exergy efficiency.

3.4.1.2.1.1. Calculation of the heat output, heat losses and energy consumption
of the generator
3.4.1.2.1.1.1. Heat output of the generator

The useful heat produced by the heat pump for space heating is composed of the combined
operation and single operation modes across all temperature classes.

Qh,hp,outg = Z(Qh,outg,combi,i + Qh,outg,sng,i) (163)
where: l

Qn np.oute is the heat output of the heat pump for space heating (in a month), in kWh;

Qhougcomvii 18 the heat output of the generator in combined operation for space

heating in temperature class i (in a month), in kWh;

Qh.outg sngi is the heat output of the generator in individual operation for space

heating in temperature class i (in a month), in kWh.

3.4.1.2.1.1.2. Heat generator losses
a) Hot water buffer storage tank

If the buffer storage tank is part of the heat pump, the losses are included in the coefficient of
performance. They are presented as heat gains for the room and their allocation to the individual
temperature classes is performed according to equation (164):

Qhgsi = Qns " Wi (164)
where:
Qngsi 1s the heat loss of the storage tank to the surrounding environment in class i (in

a month), in kWh;
Qhs is the heat loss of the buffer storage tank (in a month), in kWh;

W:

1

is the weight factor in class i (in a month), in h.
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b) Hot water buffer storage tank

For electrically driven heat pumps, no further losses are considered Q}, ,,; = 0. For heat pumps
with combustion drive the data from the test rig results or manufacturer's data are used. These
losses are included in the coefficient of performance, and they are presented as heat gains for the
room:

Qhgi = CQngsi* Cnghpi (165)
where:
Qngi is the total generator heat loss in class i (in the respective month), in kWh;
Qhgsi is the heat loss of the storage tank to the surrounding environment in
class 7 (in the respective month) according to equation (164), in kWh;
Qngnpi 18 the heat loss of the heat pump in class i (in the respective month), in kWh.

3.4.1.2.1.1.3. Calculation of total energy consumption

3.4.1.2.1.1.3.1. Electrically driven heat pumps

The electrical energy consumption of the heat pump is calculated by adding together the
electrical energy consumption in the individual classes and single operating modes. The energy
consumption in combined mode is divided in two halves between the domestic hot water mode
and the space heating mode.

The energy consumption includes proportionally the auxiliary energy for pumps and fans, which
is included in the test points for overcoming the internal pressure losses.

Q = Y class Qnoutgsngi~(1~Kn,combii) krdg Whgi +
h,deLl i=1 COPpintlsng'i
Qh,outg,combi,i
n chlass — 5 KhcombiiKrdgWhgi

i=1

(166)
COPPint,combi,i

where:
Qh.gel1 is the delivered energy required for operation of the heat pump in heating
mode (in the respective month), in kWh;
Qnougsngi 1 the generator heat output in class i (in the respective month), which is

met by the heat pump in single heating mode, in kWh;

Qnoutgcombii 18 the generator heat output in class i (in the respective month), which is

met by the heat pump in combined space heating and domestic hot water
heating mode, in kWh;

L is the fraction of auxiliary energy recovered as thermal energy (for
electrically driven heat pumps: k., ,= 0);

Whei is the auxiliary energy for operation of the heat pump in heating mode in
class i (in the respective month), in kWh;

COPpiysngi 18 the coefficient of performance of the heat pump in single heating mode in
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class i;

COPpinccombii 18 the coefficient of performance of the heat pump in combined space
heating and domestic hot water heating mode in class i;

Kb combi.i is the fraction of combined space heating and domestic hot water heating
(simultaneous operation) in class i;

Nejass is the number of classes.

The fraction of combined space heating and domestic hot water heating ki, .opi; 1S calculated
using the running time shares according to equation (167):

tg,0p,combi,i
Kp bi1 = £opP (167)
,comoi, t i+t i+t i
g,op,combi,i Tlh,g,op,sng,iTlw,gop,sngcor,i
where:
Kh combi.i 1s the fraction of combined space heating and domestic hot water heating
(simultaneous operation) in class i;
toopcombii 1S the running time of the heat pump in combined mode in class i (in the
respective month), in h;
th.g op.snei is the running time of the heat pump in single space heating mode in

class i (in the respective month), in h;

twgopsngcori 18 the corrected running time of the heat pump in single domestic hot water
heating mode in class i (in the respective month), in h;

3.4.1.2.1.1.3.2. Gas-engine heat pumps

Gas-engine heat pumps can recover part of the losses from the drive via downstream heat
exchangers. Qra,motg 15 a feature of the heat pump and depends on the efficiency and technical
configuration of the system to recover heat from cooling and exhaust gas.

If no product-specific values are available, for gas-engine heat pumps with appropriate
cooling of the engine, P4 o = 0,4 is used as the default value.

_ Q rd,mot,g
Prd,mot = 0 (168)
h,del
where:
Prd.mot is the recovered share of input fuel to the generator;

Qramog 18 the energy recovered from the motor (in the respective month), in kWh;
Qh.del is the energy delivered to the generator (in the respective month), in kWh.

The fuel energy consumption of the heat pump is calculated by adding together the energy
consumption in the individual classes according to equation (169).

fHs
Q _ chlass Qh,outg,sng,i_(1_Kh,combi,i)'krd,g'wh,g,i . 0
h,del,1 — 4j=
=1 COPpint,sngi 1+Prd,mot
Qh,outg,combi,i fH
O et . W . as
Nclass 5 Kh,combi,i'®rd,g' W h,g,i . Hi
+ 25 (169)

COPpint,combi,i 1+Prd,mot
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where:

Qh,del, 1
Qh,outg,sng,i

Qh,outg,combi,i

cop Pint,combi,i

Kh,combii

f Hs/Hi

prd,mot

Nass

prim,aux
P

sek,aux

th,g,op,sng,i

gi = (P prim,aux * thgopsngi 1 Psekaux - tg,op,sng.i) - 0,001

is the delivered energy (gas) required for operation of the heat pump in
heating mode (in the month), in kWh;

is the generator heat output in class i (in the respective month), which is
met by the heat pump in single heating mode, in kWh;

is the generator heat output in class i (in the respective month), which is
met by the heat pump in combined domestic hot water heating and space
heating mode, in kWh

is the fraction of auxiliary energy recovered as thermal energy (for
electrically driven heat pumps: k.4 ,= 0);
is the auxiliary energy for operation of the heat pump in heating mode in

class i (in the respective month), in kWh;

is the coefficient of performance of the heat pump in single heating mode in
class i;

is the coefficient of performance of the heat pump in combined space
heating and domestic hot water heating mode in class i;

is the fraction of combined space heating and domestic hot
water heating (simultaneous operation) in class i;

is the ratio of gross calorific value and net calorific value of the fuel used
(default value: fyyy =1,11);

is the recovered share of input fuel to the generator; default value:
prd,mot = 0,4;

1s the number of classes.

3.4.1.2.1.1.3.3. Auxiliary energy expenditure
(170)

is the total auxiliary energy expenditure for each temperature class (in the
respective month), in kWh;

is the power of the primary circuit (external auxiliary power only, if the
power takes into account the internal power component; otherwise, the
total auxiliary power of the pump(s) or from equation (171)), in W;

is the power of the secondary circuit (external auxiliary power only, if the
power takes into account the internal power component; otherwise, the
total auxiliary power of the pump(s) or from equation (171)), in W;

is the running time of the heat pump in single heating mode in class i (in
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tg,op,aux,i

the respective month), in h;

is the running time of the respective auxiliary component for each
temperature class (in the respective month), in h.

If the power of the auxiliary component is not known, it is calculated according to equation (171):

Porim = s (171)
sek aux
where:
Pprimaux 18 the power of the primary circuit, in W;
Py ax 18 the power of the secondary circuit, in W;
Ap is the pressure drop of the primary or secondary side, in Pa;
14 is the volume flow, in m3/h (this value can be taken from the test rig measurements

according to EN 14511-3 or from the product-specific values);

Maux is the efficiency of the circulating pump (set to 71,,, = 0,3 according to EN 14511).

For direct exchange heat pump W;,; = 0, since all generation effort is included in the
determination of the coefficient of performance.

3.4.1.2.1.2. Heat output of the second generator (back-up heating system)
Wit+Kp i . Kbu,h,i
Qh,outg,bu = max (Zl (Qh,outg,i : % - Qh,outg,sng,i _Qh,outg,combi,i) s % ([# +1-
fLG] - Qh,outg,i)) (172)
where:
Qh.outg.bu is the generator heat output in temperature class i (in the respective
month), in kWh, provided by the second generator (back-up heating);
Qnouesngi 18 the heat output of the heat pump in single space heating mode in temperature
class i (in the respective month), in kWh;
Qnoutecombii 18 the heat output of the heat pump for space heating in combined mode in
temperature class i (in the respective month), in kWh;
Qh,outg,i is the heat output of the heat pump in temperature class i (in the respective
month), in kWh;
w; is the weight factor in temperature class i (in the respective month);
Kpuhi is the coverage share of the second generator (back-up heating) in

temperature class i (in the respective month), depending on the operation
mode.

Based on the heat output of the second generator, the energy consumption Qy, 4, 18 calculated
according to the type of heat generator. If the back-up heating is a solely electric system, the
energy consumption corresponds to the heat output of the generator. For other heat generators,
corresponding conversions are made.
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3.4.1.2.1.3. Regenerative energy contribution

The regenerative energy used for the heat supply is calculated as follows:

Qhin = Choute ™ @ngert + Chgerpn) + 2Cher (173)

where:

Q.. is the environmental heat for the heating system (in the respective month), in kWh;
Qnoue 18 the generator heat output to the heating system (in the respective month), in kWh;

Qnger 18 the delivered energy required in the space heating mode (in the respective
month) for electric heat pumps and for gas-engine heat pumps, in kWh;

Qnhdetpu 18 the delivered energy required for the second generator (back-up heating) in
heating mode (in the respective month);

Qngi are the generation heat losses of the heating system in the temperature class (in
the respective month), in kWh.

If the electric heat pump is driven by electricity produced in photovoltaic system (PV electricity),
the corresponding delivered energy requirement for the PV electricity assessment is as follows:

Qh,del,g,Hp = Qh,del,l (174)
If not all the demand is covered by PV-electricity, the remaining demand is given as follows:

Qn.det,1 =Qn,der,1 — QndelgH (175)

3.4.1.2.1.4. Performance factor to account for the generator subsystem

The annual coefficient of performance can be calculated on the basis of the sum of the monthly
energy requirements for heating and the energy expenditures according to equation (176):

Zmonth Qn outg
SPF, = - 176
8L T ¥ ontn(Qnaers +Qn,detbu) *Whyg ( )

The monthly performance factor can be calculated according to equation (177):

Qh,outg
SPF,, = 177
gt (Qn,det1+Qndetpu) ¥ Whyg )
where:
SPF,., isthe annual performance factor of the heat pump;
SPF, is the monthly performance factor of the heat pump;

Qh,oute is the generator heat output for the heating system (in the respective month), in
kWh;
QhdeL1 is the delivered energy required in the space heating mode (in the respective

month) for electric heat pumps according to equation (166) or for gas-engine
heat pumps according to equation (169), in kWh;

Qnhgepu 18 the delivered energy required for the second generator (back-up heating) in
heating mode (in a respective month), in kWh;
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Wh, is the total auxiliary energy expenditure (in the respective month), in kWh.

3.4.1.3. Conventional boilers

The nominal output of the boiler is determined in such a way that load levels fh,g i <1 is always
obtained. If there is only one boiler, the value £ is calculated as follows:

ﬁh,g = Pd,in/Pn (178)

where:
Bne  is the part load level,

Pyi,  1s the mean heat output to the heat distribution, in kW;

P, is the nominal output of the boiler, in kW.

3.4.1.3.1. Multivalent heat generation
For the calculation of the different system configurations, these are divided into following cases:
a) Heat pump and other heat generators (boiler);
b) Micro-CHP and other heat generators (boilers);
¢) CHP and other heat generators (boilers);
d) multiple boilers.

All classes can be supplemented with a solar system for backup heating and domestic hot water
heating. According to Chapter VI, sub-chapter 3.4.1.1, the energy of the solar system must be
deducted from the required heat output of the generator. The energy for domestic hot water
heating must be added up accordingly.

The calculation algorithm differs for the different system configurations only by the type of the
first heat generator. Apart from the first heat generator, all other heat generators are defined with
the index “OHG”.

The calculation algorithm for the further heat generators must be repeated until all other heat
generators are included in the system.

P _ Qh,outg - Qh,outg,l
d,in,OHG —

179)

dop,mth ' th,op,day

where:
Pyinonc 1s the mean heat output of the other heat generators, in kW;

Qnoue 18 the generator heat output to the heating system, in kWh;
Qnhoue1 18 the heat output of the first heat generator, in kWh;
thopday 1 the daily duration of heating operation;

dopmn 18 the monthly operating time, in d.

The contributions of the other heat generators are calculated as:
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1. FOI‘ Pn,OHG,i < Pd,in,OHG - ZPH,OHGJ*I the fOHOWll’lg applleSZ

Qh,outg,OHG,i = (dop,mth ) th,op,day) - (P, onc.) (180)

2. FOI‘ Pn,OHG,i > Pd,in,OHG - ZPH,OHG,i*I the fOHOWll’lg applleSZ

Qhoute.0nG,; = @noutg ~ @hioute,1 ~ 2-Choutg,0HG-1 (181)
where:

P, onGi is the nominal output of the i additional heat generator, in kW;
Qnhougonc;i 18 the heat output of the i additional heat generator, in kWh.

If the condition P oyg; > Pyinong — 2Pnonc,—1 1 fulfilled for a heat generator, all other heat
generators with higher running index i are not active for the respective month.

The number of heat generators must be such that for the heat generator with the highest running
index i, at least in one month the condition P, oyg; > Pyinonc — 2Pn.ouci1 18 fulfilled.

The coverage share of each heat generator is calculated from the shares of the energies in the
total energy according to equation (182):

K; = Ch,outg ONG,i (182)
Qh,outg
where:
Ki is the coverage share of the i additional heat generator.
3.4.1.3.1.1. Heat pump and other heat generators (boilers)

The energy for space heating that cannot be supplied by the heat pump in the respective
month is calculated in accordance with Chapter VII, sub-chapter 3.4.1.2.1.2. The energy that
cannot be supplied by the heat pump for domestic hot water heating is calculated in accordance
with Chapter VII, sub-chapter 3.4.2. The sum of the energies not covered by the heat pump must
be covered by other heat generators.

Qh,outg,OHG = Qh,outg,bu + Qw,outg,bu (183)
where:

Qnougonc 18 the heat output of the other heat generators, in kWh;

Qnougpu 18 the generator heat output for space heating that cannot be covered by the
heat pump, in kWh;

Qw,ougbu 18 the generator heat output for domestic hot water heating that cannot be
covered by the heat pump, in kWh

If the first heat generator is a heat pump, P;, oug 18 calculated as follows:

Qh,outg,0HG
Pyinone = 7— -~ ——— (184)
dop,mth th,op,day
where:
thopday 1 the daily duration of heating operation;

118



dopmn 18 the monthly operating time, in d.

3.4.1.3.1.2. Multiple boiler systems

In the case of multiple boiler systems, a distinction is made according to the type of operating
mode.

In case of parallel operation (without priority switching), all boilers are in operation at the same
time to cover the heat demand. In this case, the share of the heat output of the respective boiler
corresponds to the ratio of the nominal heat output of the boiler to the mean heat output.

P .
K = —— (185)
Pag,in
where:
K; is the coverage share of the i heat generator;

Py, 1s the mean heat output, in kW;

P is the nominal heat output of the i boiler, in kW.

n,i

The heat output of the respective boiler in this case is calculated as:

Qnougi = Ki * Qnoue (186)

In case of sequential operation (with priority switching), the nominal heat outputs of the
individual boilers are added step by step in the order of the control-related activation of the
individual boilers i. As long as the sum of these outputs is below the demand after each step, the
corresponding boilers are loaded to 100%.

The heat output of the first boiler is calculated as follows:

Qh,outg,l = (dop,mth ) th,op,day) “(Pyy) (187)
where:
P, is the nominal heat output of the first boiler, in kW;
thopday 1 the daily duration of heating operation;
dopmn 18 the monthly operating time, in d.

3.4.1.3.2. Fuel-fired systems (boilers)

The heat loss @, , and auxiliary energy Wy , of a boiler are calculated on the basis of the nominal
heat output P, the efficiencies 1y p,, 7, pin, according to the Regulation (EU) No. 813/2013, the
stand-by loss gp ;o and the electrical power Paux of the auxiliary units of a boiler. These values

are either determined as product-specific values according to EN 304, EN 3035, EN 15502-2-2,
SK EN 15035 or EN 656 or, through the measurement in the case of existing installations, or if no
values are available, using default values.

The total generation loss of the heating system @, ,, referred to the gross calorific value (Hs), is
calculated using equation (188):

Qhe = 2(Qhgisdayi * Anr) (188)
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where:
Qng is the total generation loss of heating system (in the respective month), in kWh;
Qh.g 15 day,i is the daily heat loss of the boiler, in kWh/d;
dy.p is the calculated number of operating days (in the respective month), in d.

The daily generation losses of the boiler Q, . 4,, are determined as a function of the mean boiler
part load ), ,; and the load regimes on which testing of the generator is based, with part loads
B g pini and nominal load B, , p, (= 1,0):

Bh,g,i
Qh,g,ls,day,i = (.Bhgiilnt ) (Pg,Pint - Pg,PO) + Pg,PO) ) (th,rL,day - tw,Pn,day) (189)

If Bh,g,Pint < Bh,g,i < 1’0:

Qng,isday,i = (Bhlg lﬁhﬁ;:l:;nt (Pg,pn = Pgpint) + P, g,Pint> - (thrday — twpnday) (190)
where:
Bhgi is the part load level of the boiler;
Pypn is the thermal power loss of the boiler at nominal output, in kW;
Py pint is the thermal power loss of the boiler at partial load, in kW;
Pypo is the thermal power loss of the boiler in stand-by mode, in kW;

thiday 1S the daily calculated running time, in h;

twpnday 18 the daily running time of the boiler at nominal output for domestic hot
water heating, in h.

3.4.1.3.2.1. Average heat output of the generation process

If the generator only has to meet the heat requirements of the space heating system or the heat
requirements of the space heating system combined with domestic hot water heating, then the
average heat output is calculated according to equation (191):

Pyin = Inoutg (191)

dnrB (th,rL,day _tw,Pn,day)

As soon as there is no heating requirement in the particular month and thus d, 5 = 0, then P,
also becomes 0.
If the generator has to meet further heating requirements in addition to space heating and

domestic hot water heating (e.g. for air-conditioning), then the average heat output is calculated
according to equation (192):

> Qn outg
d,n (th,g,op,day_tw,Pn,day)'dop,mth ( )

where:
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2.Qnoue 18 the total heat output;

theopday 18 the daily duration of heating operation, taking into account all heat loads

to be supplied.
3.4.1.3.2.2. Calculation of the power losses
Thermal power loss of the boiler at stand-by mode P, p, is calculated as follows:
Py
Pg.po = qpo,6 — f? (193)

where:
dpop 18 the stand-by loss at the mean boiler temperature;

P is the nominal output of the boiler, in kW;

n
Mpn 18 the boiler efficiency at nominal load,;

fHs is the ratio of gross calorific value to net calorific value of the fuel used.
Hi

The stand-by loss gp 4 of the boiler at the mean boiler temperature is calculated as follows:

_ Ok, av—01
qro,6 = 49P0,70 " 5 0 (194)

where:

Qpro70 18 the standby loss at mean boiler temperature of 70 °C,;
Oukay 18 the mean boiler temperature, in °C;
0, is the ambient temperature, in °C.

The boiler efficiencies determined under test conditions (8 ey pns & Tesping) are corrected to take
into account the actual operating temperature (6yy ,, or g, ,,) as follows:

ng,Pn = nk,Pn + K : (eg,Test,Pn - HHK,av) (195)
ng,Pint = nk,Pint +L- (Hg,Test,Pint o 6HK,av) (196)

If a number of heating circuits with differing temperatures are connected, then the highest value is
used for Ou ay OF Orpay-

For condensing boilers, the mean return temperature 6y, ,, is used instead of the mean boiler
temperature Oy .-

Factors K and L are given in the Table 8.
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Table 7 — Temperature correction factors

Boiler type Factor K Factor L
Standard boiler (fossil and biomass) 0 0,0004
Low temperature boiler 0,0004 0,0004
Condensing boiler, gaseous fuels 0,002 0,002
Condensing boiler, liquid fuels 0,0004 0,001
Thermal power loss at partial load is calculated according to equation (197):
fHs
Pg,Pint = M ' Bh,g,Pint Py (197)
Ng,Pint

Thermal power loss at nominal load is calculated according to equation (198):

fﬁ_ngP

_ _Hi NgPn

Popn === = (198)
3.4.1.3.2.3. Calculation of recoverable heat losses

Uncontrolled heat gains from generators installed within the heated zone caused by losses via the
envelope (g, o) of the generator is taken into account as follows:

Special gas boiler according to equation (199):
ds6 = 0.5 qpog (199)
All other boilers according to equation (200):

ds0 = 0,75 gpog (200)

Thus the total sum of the radiation losses QT h, gen in the period under consideration is determined
according to equation (201):

Pn
Ql,h,gen = {s,6- m ’ (th,rL,day - tw,Pn,day) ) dh,rB (201)
3.4.1.3.2.4. Auxiliary energy

The auxiliary energy for the heat generation W, , is calculated with the auxiliary power P, of

the boiler (measured at nominal load, at part load and in stand-by mode) on the basis of a volume
flow at a difference of 20 K between the supply and return temperature, and the mean boiler part
load B;. In set-back mode, the heat generator runs at a reduced temperature and with a reduced

running time. These influences are taken into account, as well as a possible period of operational
shut down, via the calculated running time according to equation (202):

Wh,g = Z Ph,g,aux,i ) (th,rL - tw,Pn,day : dmth ) dop,a/365) + Paux,PO * (24 : dmth - th,rL) (202)
where:

W, is the auxiliary energy for the heat generation, in kWh;

£
P.xpo 1 the electrical power consumption of the boiler at stand-by, in kW;
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ChaL is the monthly calculated running time, in h;

i is the number of days in the respective month, in d.
IfO<p hei = :Bh,g,Pint:

Py g auxi = Bhgi/ Bhgpind) * (Pauxpinti ~ Pauxpo) T Pauxpo (203)
where:

Ppoaxi 18 the electrical power consumption of the boiler when in operation, in kW;

P.uxpinei 18 the electrical power consumption of the boiler at part load, in kW

P.xpo 1 the electrical power consumption of the boiler at stand-by, in kW.

If IBh,g,Pint < IBh,g,i <10:

Ph,g,aux,i = (iBh,g,i - lBh,g,Pint)/(1 B iBh,g,Pint) ’ (Paux,Pn B Paux,Pint) + Paux,Pint (204)
where:

P.uxpn 18 the electrical power consumption of the boiler at nominal load, in kW.

3.4.1.4. Decentralized fuel-fired systems

In the case of the decentralized fuel fired systems the energy for net (usable) heat, control and
emission, distribution and generation is brought together into one quantity which is then used in

the subsequent balance calculation. They thus correspond directly to the final energy demand of
the heat generator.

1. Gas space heaters

1.1. Chimney-dependent units

up to 1985 Q) 4= 1,40 - Q4 inkWh in the respective month
after 1985 Q=134 Qyna  in kWh in the respective month
1.2. Outside wall units

up to 1985 Q40 =147 Q¢ in kWh in the respective month

after 1985 Q40 =140- Q¢ in kWh in the respective month
2. Oil-fired stand-alone stoves with vaporization burner

up to 1985 Q4 =140 Q¢  inkWh in the respective month

after 1985 Qh,del =1,34- Qh,nd in kWh in the respective month
3. Tiled stoves

Qhger = 1,55+ Qg in kWh in the respective month

4. Coal-fired iron stoves

Qhger = 1,60 - Qp g in kWh in the respective month
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5. Decentralized systems of hall heating
fHs

Qh,g = <i - 1) ) Qh,outg (205)

Nh,g
where:

Qn 1s the monthly loss of heat generation of the decentralized hall heating system, in
kWh;

fusmi 1S the ratio of gross calorific value and net calorific value of the fuel used;

The is the generator efficiency related to calorific value (luminous radiant heaters
with indirect flue gas discharge);

Qnoue 18 the monthly generator heat output, in kWh.

3.4.1.5. Individual fireplaces (as additional heat generators)

In the case of decentralized individual fireplaces fired with biomass, which are operated in addition
to central heating system, the energy for net (usable) heat, control and emission, distribution and
generation is brought together into one quantity which is then used in the subsequent balance
calculation. They thus correspond directly to the final energy demand of the heat generator.

The delivered energy of a decentralized individual fireplace is calculated according to equation
(206):

Qh,del = 1’55 ' ah,g,direct ’ (Qh,nd + qh,ce,direct ’ ANF) (206)
where:
Qh.gel is the delivered energy for the individual fireplace (in the respective month), in
kWh;
®h,o direct is the percentage of the energy need for heating covered by the individual
fireplace;
Qhna is the energy need for heating (in the respective month), in kWh;

Oncedieete  are the specific control and emission losses of an individual fireplace
with direct heat emission according to Table 9, in kWh/m?a;
Anp is the net floor area, in m2.

Table 8 — Area-related control and emission losses of individual fireplace with direct heat

emission
Building type Control and emission losses
Residential building with up to two )
residential units with heated basement 8,50 kWh/m’a
Other residential buildings 10,10 kWh/m*a

In the case of hydraulically integrated biomass-fired individual furnaces, which are operated in
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addition to the main heat generator, both indirect and direct heat emission takes place. Indirect
heat emission refers to the transferring the heat to the heating water via a heat exchanger. The
heat is then used for heating of space and domestic hot water. In this section, the direct and
indirect heat transfer to the space heating is considered. The indirect heat transfer for domestic
hot water heating is taken into account in Chapter VII, sub-chapter 3.4.2. For the calculation of
the delivered energy of a hydraulically integrated individual fireplace, the energy for net (usable)
heat, control and emission, distribution and generation is brought together into one quantity
which is then used in the subsequent balance calculation.

The delivered energy of a hydraulically integrated individual fireplace is calculated as follows:

Qh,del = 1’55 ’ ah,g,direct ’ (Qh,nd + qh,ce,direct ) ANF) + 1’55 ) ah,g,indirect ) Qh,outg (207)

where:

Qh.gel is the delivered energy for the individual fireplace (in the respective month) in
kWh;

(.o direct is the percentage of the energy need for heating covered by the individual
fireplace (direct heat transfer);

Qhna is the energy need for heating (in the respective month) in kWh;

Gh.ce direct are the specific control and emission losses of an individual fireplace with
direct heat transfer, in kKWh/(m?-a);

Anr is the net floor area in m?;

®h,g indirect is the percentage of the energy need for heating covered by the individual
fireplace (indirect heat transfer);

Qh.oute is the remaining generator heat output (in the respective month) in kWh,
according to Chapter VII, sub-chapter 3.4.1 this value corresponds to Q*, outg’

3.4.1.6. Electrical heat generators

Decentralized electrical systems are considered during the commissioning process.

In the case of centralized electrical heat generation, the losses are calculated as follows:
1. Storage with separate generation: Qnhs+ Qnheg= 0,11 - Qnougin kKkWh per month;
2. Storage with integrated generation: Qns+ Qng= 0,09 - Qn.ougin kWh per month.

where:
Qnoue 18 the generator heat output (in the respective month), in kWh.

3.4.1.7. District and local heating

For the assessment of district and local heating, the following provisions are made:

1. Heat transfer station for heating and domestic hot water is considered, domestic hot
water is produced in priority operation;
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2. Determination of the capacity to be applied as usual for priority operation (maximum of
heating capacity and domestic hot water heating capacity);

3. All heat losses of the station are allocated to heating (for simplification).

The heat losses @, of the district heating stations and the substations are as calculated
according to equation (208):

dm
Qg = Hps - (Bps — 0;) - 2t (208)
with:
Hps = Bps * (Ppg)'” (209)
and
Ops = Dps * Opimps + (1 = Dpg) - O ps (210)
where:
Hpg is the annual specific heat loss of the station, in kWh/(K-a);
Bpg is the insulation class coefficient (see Table 11);
Ppg is the nominal capacity of the district heating station, in kW;
Dpg is the primary temperature factor (see Table 10);

Opimps 18 the mean temperature on the primary side, in °C;
Bsek DS is the mean temperature on the secondary side, in °C;
d it is the number of days per month, in d.

For Hprim’D
heating station are used respectively. In this case 6 pg = Oy .,

s and 6, g the average temperatures on the primary and secondary sides of the district

The equations are numerical equations. The nominal power PDS of the district heating station in
kW and the numerical values from Tables 10 and 11 are used, thus giving the heat losses @, , in

kWh per year.
Table 9 — Dpg as a function of primary temperature and the type of district heating station
T ¢ district heatine stai Primary temperature D
ype of district heating station (design) DS
Hot water, low temperature 105 0,6
Hot water, high temperature 150 0,4
Low pressure steam 110 0,5
High pressure steam 180 0,4
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Table 10 — Coefficient Bps as a function of insulation class and type of district heating

station
Insulation class of the components of the district
Type of station heating station according to SK EN 12828

Insulation of the secondary side 4 3 2
Insulation of the primary side 5 4 3 2
Type of supply Coefficient Bps
Hot water, low temperature 3.5 4,0 4.4 4,9
Hot water, high temperature 3.1 3.5 3.9 4,3
Low pressure steam 2,8 3.2 3.5 3,9
High pressure steam 2,6 3,0 3.3 3,7

As consideration of this system on a monthly basis is too complex, it is recommended that a year is
selected as the calculation period, and that in the ensuing calculations the unmodified heat losses
in the course of the year are taken into account. In some cases, it is useful to calculate separate
values for summer and winter.

The auxiliary energy expenditure of the district heating station is neglected. If the supply
temperature for the heating system of the building is controlled by a central control system, a
value of W}, o, = 10 kWh in the respective month is assumed.

3.4.2. Domestic hot water systems

For heating of the domestic water, a number of generators (e.g. solar, boiler, heat pump, or
additional electric heating) may be available. The total heat requirement for all consumers
correspond to the total heat output of all heat generators:

§ E 211
Qw,outg,j = Qin,d,k ( )
7 X

Qwoug; 18 the output energy of generator j (in the respective month), in kWh;

WEre:

Qinax is the input energy of the distribution system k (in the respective month), in kWh.

If there are multiple generators the total heat requirement of the distribution system Q;, 4, 1s
distributed among the available generators. The calculations are performed separately for each

heat generator j on the basis of Q,, ;.

If heat is supplied to the heating system from other systems or services (e.g. by an extract air
heat pump, solar heat, etc.), then this shall also be taken into account when considering the heat
generation requirement. The remaining heat requirement that is met by the additional heat
generator (e.g. a boiler), is given by:

Q:v,outg = Qw,outg - Qw,sol - Q;v,w,outg (212)

Were:

127



Qw,outg 1 the remaining generator heat output (in the respective month), in kWh;

Quw.oute is the generator heat output to the domestic hot water system (in the respective
month), in kWh;

Qrv,woutg is the heat output of the domestic ventilation unit for the domestic hot water
system (in the respective month), in kWh;

Qu.sol is the energy yield of the solar system for domestic hot water production (in
the respective month), in kWh;

3.4.2.1. Solar systems for domestic hot water heating and, if necessary, back-up
heating

Determination of the energy yield of solar thermal system, as well as the default values for
parameters required to calculate solar systems are covered in the Chapter VII, sub-chapter
34.1.1.

3.4.2.2. Heat pumps (electric and gas-engine) for domestic hot water

In the calculation procedure described below the following physical factors which influence
the annual performance factor and the energy consumption of the heat pump are taken into
account:

1.

Type of heat pump (air-to-water, brine-to-water, water-to-water, partially exhaust air-to-
water with and without upstream heat exchanger, basement air-to-water), as electric or
gas-engine heat pumps;

System configuration (domestic hot water heating, combined operation (simultaneous
DHW and space heating) and operating mode);

3. Operating times for domestic hot water heating;

6.

Effects of source and sink temperature variation on the output and coefficient of
performance (COP) of the heat pump;

Auxiliary energy required to operate the heat pump, which is not taken into account in
test conditions according to EN 16147 or EN 14511-2;

System losses due to installed storage tanks.

On the basis of these input data the following output are calculated:

1.

AN

Energy in the form of electricity or fuel Qw,del required to provide the generator heat
output;

Total heat losses of the heat pump Qw.g;

Auxiliary energy W, required for the operation of the heat pump;

Total recoverable heat losses of the heat pump Qu,g;

Heat pump running time in priority mode tw,g,op,sng and in combined mode tw,g op,combi-

If the heat pump is operated in combined mode, a single iteration is necessary.
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3.4.2.2.1. Calculation procedure
The procedure for the energy assessment of heat pumps is divided into the following steps:
1. Evaluation of heat source temperatures;
2. Correction of the test points (to the source and sink temperatures);
3. Calculation of running time of the heat pump;
4

. Calculation of generator heat output, heat losses, the auxiliary energy expenditure and
the total energy consumption;

5. Calculation of heat output of the second generator (back-up heating system);
6. Determination of regenerative energy yield;
7. Determination of the coefficient of performance.

The energy efficiency of a heat pump depends strongly on the operating conditions, especially on
the temperatures of the heat source and heat sink. The temperature of the outdoor air as a heat
source can fluctuate considerably within a month. As the standard EN 16147 provides test point
only for one outdoor temperature (7 °C) and the standard EN 14511-3 provides test points for
four different temperature classes (-15 °C, -7 °C, 2 °C and 7 °C), the average monthly outdoor
temperature is calculated with sufficient accuracy.

For the heat source ground and groundwater, the fluctuation range of the source temperature is
significantly smaller. The energy evaluation for these two heat sources is carried out by correcting
the source temperature of the test points to the average monthly source temperature. For exhaust-
air and basement- air heat pumps, a constant source temperature is assumed.

The temperature of the heat sink side may differ from the test points. The characteristic values of
the test points are corrected to the average monthly flow temperature, which is 5 K above the set-
point temperature of the domestic hot water storage tank (when tested according to EN 14511),
or to the set-point temperature of the domestic hot water storage tank (when tested according to
EN 16147).

3.4.2.2.2. Calculation of the heat output, heat losses and energy consumption of
the generator

3.4.2.2.2.1. Heat output of the second generator (back-up heating)
The heat output of the second generator due to the running time limitation of the heat pump is
calculated according to equation (213).
Qw,outg but = max(O; Qw,outg — Qw,outgbu — Pg,sng,corr * tw,gopsng —
Dy combi,corr * tw,g,opcombi) (213)
were:

Quwoutg,bust is the energy demand for the back-up heating due to the running time

limitation of the heat pump (in the respective month), in kWh;
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Quw.outg,bu is the generator heat output to the domestic hot water system (in the

respective month) covered by the back-up heating (second heat
generator), in kWh;

Qw,outg is the remaining generator heat output to the domestic hot water system
(in the respective month) from equation (212), in kWh;

Dy sngcorr is the heat output of the heat pump in single operation mode

corrected to the average monthly source and sink temperature, in kW;

tyw,0.0psng is the running time of the heat pump in single operation mode (in the
respective month), in h;

Dy combicorr is the heat output of the heat pump in combined operation mode
corrected to the average monthly source and sink temperature, in kW;

t,g,0p.combi 1s the running time of the heat pump in combined operation mode (in the

respective month), in h.

3.4.2.2.2.2. Generator heat losses

Any external hot water storage tank that may be installed is considered in Chapter VI, sub-
chapter 7.1.2.3. The losses are calculated using @, , s = Q. This case occurs when the test points
of the heat pump have been determined according to EN 14511. When using the test points
according to EN 16147, Q,,,, = 0.

For heat pumps with combustion drive, the data from the test bench results or product values are
used.

3.4.2.2.2.3. Total energy consumption for domestic hot water operation

The electrical energy consumption for domestic hot water operation is calculated using equation
(214). In combined operation mode, the electrical energy consumption is divided equally
between space heating and domestic hot water heating. This is only applicable when in the
coefficient of performance, the heating capacity of the domestic hot water heating is related to
the total power consumption. Otherwise:

¢g,combi,corr

(o) -t tw,g,0p,combi
g,sng,corr " tw,g,op,sng n ,9,0D,
= + 214
Qw'del'l COPy sng,corr COPy combi,corr ( )
were:
Qu del.1 is the delivered energy for the heat pump operation in domestic hot
water heating mode (in the respective month), in kWh;
Dy sng.corr is the heat output of the heat pump in single operation mode corrected
to the average monthly source and sink temperature, in kW;
tw.g.0psne is the running time of the heat pump in single operation mode (in the

respective month), in h;
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Dy combicorr is the heat output of the heat pump in combined operation mode
corrected to the average monthly source and sink temperature, in kW;

n is the factor taking into account the electrical power consumption in the
standard test; n = 1 if COP, .o, contains only the power consumption

of the part related to the domestic hot water heating, n = 2 if COP, .o

contains the power consumption of both domestic hot water heating and
the space heating;

tw.g.0p.combi is the running time of the heat pump in combined operation mode (in the
respective month) , in h;

COPy ng corr is the coefficient of performance of the heat pump in single domestic
hot water heating operation (the coefficient of performance corresponds
to the coefficient of performance at averaged operating conditions); if

no manufacturer's data is available, a default value of 2,7 is assumed;

cop is the coefficient of performance of the heat pump in combined space

w,combi,corr
heating and domestic hot water heating operation (the coefficient of
performance corresponds to the coefficient of performance at averaged
operating conditions); if no manufacturer's data is available, a default

value of 2,7 is assumed.

If the electric heat pump is driven by electricity generated in photovoltaics, the corresponding
delivered energy for the photovoltaics electricity evaluation is given according to Chapter VII,
sub-chapter 7.2.

Qw,del,Hp = Qw,del,l
If not the entire demand is covered by electricity from photovoltaics, the remaining demand is
covered according to:
* —
Qw,del,l - Qw,del,l - Qw,del,Hp

The fuel input energy of the gas engine driven heat pump is calculated according to equation
(215):

(1—Kw) * Qw,outg—Krd,g  Wiw,g
Qw,del,l = = coP ' fﬁ (215)
Hi

where:

Qw1 18 the delivered energy to the gas engine heat pump in heating mode (in the
respective month), in kWh;

is the share of energy for domestic hot water preparation that is recovered from
the engine exhaust heat;

Q*W’Outg is the remaining generator heat output for the heating system (in the
respective month) from equation (212), in kWh;

LA is the share of auxiliary energy that is recovered as thermal energy (default value:
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krd,g = 0)’
Wy is the auxiliary energy of the heat pump in heating mode (in the respective
month) from equation (216), in kWh;

cop is the coefficient of performance of the heat pump in space heating
operation (this corresponds to the coefficient of performance under averaged
operating conditions);

fuym is the ratio of gross calorific value to net calorific of the fuel used (default value:
1,11).

3.4.2.2.2.4. Auxiliary energy expenditure

Only the drive energy for the primary circuit is taken into consideration. The auxiliary energy for
the secondary circuit is already included in the results from EN 16147 and EN 14511. Any
additional pressure loss of an external domestic hot water storage tank is not taken into account.

The auxiliary energy is given by:

Ww,g = Pprim,aux - 0,001 - tw,op,aux (216)
where:
Wi is the total auxiliary energy expenditure (in the respective month), in kWh;
Ppimaux 18 the power requirement of the primary circuit from equation (217), in W;
twopaux 18 the running time of the respective auxiliary component (in the respective
month), in h.
The running time of the heat pump ¢, ;e + Ly gopcombi 18 Used for the auxiliary component

running time fw,op,aux-

If the power consumption of the auxiliary component is not known, it is calculated by equation
(217):

_ Apext - 14
Porimaux = 7= (217)
where:

Ppimaunx 18 the power requirement of the primary circuit, in W;

JAY 2 is the external pressure drop in the primary circuit, in Pa;

/4 is the volume flow, in m>/h; this value is taken from test bench measurements

according to EN 14511-3, or from product-specific value data;
Naux is the efficiency of the circulating pump; 7,,, = 0,3 according to EN 14511-3.

3.4.2.2.2.5. Energy consumption of the second generator (back-up heating)

If the back-up heating (second heat generator) consists of an electric direct heating, the delivered
energy (energy absorption) is calculated according to equation (218). Here it is assumed that the
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electric direct heating (heating element) works without loss.

Qw,del,bu = Q\fv,outg ’ kbu,w (218)

where:

Qwaetpu 18 the delivered energy for the domestic hot water heating by the second heat
generator (back-up heating) (in the respective month), in kWh;

Qw,outg 18 the remaining generator heat output to the domestic hot water system (in the
respective month) from equation (212), in kWh;

ko w is the share of energy for domestic hot water preparation covered by the
second heat generator (back-up heating).

3.4.2.2.2.6. Energy yield from environmental heat

The environmental heat used for heat supply is calculated as follows:

Qw,in = Q:v,outg - (Qw,del,l + Qw,del,bu) + Qw,g,s (219)

where:
Qwin is the environmental heat (in the respective month), in kWh;
Qw,outg is the remaining generator heat output to the heating system (in the respective
month) from equation (212), in kWh;

Qwaer1 18 the delivered energy for the domestic hot water heating operation of the
heat pump (in the respective month) from equation (215), in kWh;

Qwaerpu 18 the delivered energy to the second heat generator (back-up heating) for the
domestic hot water heating operation mode (in the respective month) from
equation (218), in kWh;

Qu,gs are the generator heat losses of the domestic hot water system to the
installation space (in the respective month), in kWh.

3.4.2.2.2.7. Annual performance factor of the generator subsystem

For the individual modes of operation (e.g. space heating and domestic hot water heating), the
seasonal performance factor can be combined into a total annual performance factor by
weighting with the respective fractions of energy provided.

The annual performance factor is calculated separately for the individual operating modes (e.g.
space heating and domestic hot water heating) and combined into an overall performance factor
by weighting the respective energy shares.

The annual performance factor of the domestic hot water heating is calculated as follows:

thh(Q\Tv,outg)
Ymen(Qw,det1+Qw,detbu) + Zmeh(Wiv,g)

SPFygta = (220)

where:
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SPF 414 is the annual performance factor of the heat pump for domestic hot water
heating;
Qw,outg is the remaining generator heat output to the domestic hot water system

(in the respective month), in kWh;

Qu del1 is the delivered energy for the domestic hot water heating operation of the
heat pump (in the respective month), in kWh;

Qw delpu is the delivered energy to the second heat generator (back-up heating) for

the domestic hot water preparation (in the respective month), in kWh;
w is the total auxiliary energy expenditure (in the respective month), in kWh.

w,g

The monthly performance factor for domestic hot water heating is calculated as follows:

Qw outg
SPF, = : 221
w.gt Qw,del,1tQw,del,butWw,g ( )
where:
SPF o, is the monthly performance factor of the heat pump for domestic hot water
heating;
Qw,outg is the remaining generator heat output to the domestic hot water system
(in the respective month), in kWh;
Qu del1 is the delivered energy for the domestic hot water heating operation of the
heat pump (in the respective month), in kWh;
Qv delpu is the delivered energy to the second heat generator (back-up heating) for
the domestic hot water preparation (in the respective month), in kWh;
Wi is the total auxiliary energy expenditure (in the respective month), in kWh.

3.4.2.3. Electric water heaters (instantaneous)
The heat loss is determined depending on the control of the electric instantaneous water heater.

Aucxiliary energy is not balanced separately (Q = 0 kWh per month).

W,g,aux

Hydraulic control Qyge = 1,01 - Qw,outg in the respective month, in kWh (222)

Electronic control  Qy.ge1 = 1,0 " @y e in the respective month, in kWh (223)
where:
Qy.del is the delivered energy for the domestic hot water heating (in the respective

month), in kWh;

Quw.oute is the generator heat output to the domestic hot water system (in the respective
month), in KkWh;
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3.4.2.4. Gas water heaters (instantaneous)

The heat loss of instantaneous gas water heaters is determined in the same way as for fuel-fired
systems (boilers). In addition, a constantly burning pilot flame is taken into account:

Qw,det = Qwoutg T Qw,ign + Qw,g — Qw,reg in respective month, in kWh (224)
where:
Qv gel is the delivered energy for the domestic hot water heating (in the respective

month), in kWh;

Qwoute is the generator heat output to the domestic hot water system (in the respective
month), in kWh;

Quw.ign are the heat losses due to ignition (in the respective month), in kWh;

Quwg are the heat losses of the gas-fired instantaneous water heater (in the
respective month), in kWh;

Qu reg is the regenerative energy yield (in the respective month), in kWh.

The heat losses due to ignition are given by: Qy;,n = 40 kWh - n, where n is the number of
installed devices.

If the number of installed devices is unknown, it is assumed that it corresponds to the number of
residential units in the building. In case that the number of residential units in the building is not
known, one device per Axg = 80 m? is assumed.

3.4.2.5. Boilers for domestic hot water heating
The heat losses and the auxiliary energy of a boiler are determined on the basis of the nominal
heat output P,, the efficiency 7y p, at nominal output according to EU Directive 92/42/EEC, the
stand-by heat loss qp( 7 and the electrical power Paux of the auxiliary units of a boiler. These

values are determined either from measurements (e.g. in accordance with EN 304, EN 303-5, EN
656, SK EN 15035, EN 15502-2-1 or EN 15502-2- 2) or, if no product- specific values are
available, default values can be used.

The heat loss Qw, of the boiler in the calculation period is composed of two components: the
heat loss Q occurring during generation of the heat Q,, ., to be provided under nominal

load operation, and the stand-by heat loss Q. o, po-

w,g,Pn>

Qw,g = Qw,g,Pn,day ) tw,Pn,day ) dop,mth + Qw,g,PO,day ) (dop,mth - dh,rB) (225)

The difference (dop,mi — dnB) is set to zero if dnB > dop,mth-

fﬂ—"kp Q t
— Hi ,Pn,w . w,outg 226
Qw,g,Pn,day Nk,Ppnw 24 dopmth ( )
P
Qw,g,Pn,day = dpos ° — (top,day - tw,Pn,day) ) fﬂ (227)
Nk,Pnw Hi
Mepnw = Mipn + K (50 = O54y) (228)
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is the heat loss of the boiler (in the respective month), in kWh;
is the daily heat loss of the boiler at nominal heat output, in kWh;

is the generator heat output to be provided for domestic hot water
preparation (in the respective month), in kWh;

is the daily heat loss of the boiler at stand-by, in kWh;

is the nominal output of the boiler, in kW;

is the boiler efficiency;

is the boiler efficiency for domestic hot water heating;
1s the ratio of gross calorific value and net calorific value of the fuel used;

is the daily operating time of the boiler for domestic hot water heating
at nominal output, in h;

is the operating time for domestic hot water system (in the respective month), in
d;

is the monthly designed operating time, in d;

is the daily usage period, in h;

1s the average storage tank temperature in °C (for systems without

circulation or trace heating, the average temperature of the storage tank
must be reduced by 5 K).

The auxiliary energy for operation of the boiler is calculated on the basis of the auxiliary power

consumption P,

of the boiler (measured at 100 % full load in accordance with EU Council

X

Directive 92/42/EEC at mode of operation 2 and with the volume flow dependent on the nominal
output and a flow/return temperature difference of 20 K).

Ww,g = Paux,Pn

WEre:

w

w,g

aux,Pn
P aux,PO

w,Pn,day

dop,mth

dh,rB

’ tw,Pn,day ’ dop,mth + Paux,PO ’ (24 - tw,Pn,day) ) (dop,mth - dh,rB) (229)

is the auxiliary energy expenditure of the boiler at nominal output (in the
respective month), in kWh;

is the electrical power consumption of the boiler at nominal load, in kW;
is the electrical power consumption in stand-by operation, in kW;

is daily operating time of the boiler for domestic hot water heating at nominal
output, in h;

is the operating time for domestic hot water (in the respective month), in d;

is the designed operating time (in the respective month), in d.
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3.4.2.6. Electrically heated domestic hot water storage tanks

In the case of a domestic hot water storage tank heated directly with electricity, the heat loss to
be taken into account is calculated in the same way as for the boiler, whereby the stand-by losses
have already been considered in Chapter VI, sub-chapter 7. Auxiliary energy is not balanced

separately (@, o .« =0 kWh per month).
Qw,g = Qwgprn = dopmth (in the respective month), in kWh (230)
<fH_§_7lk,Pn) 0
Qu,gpn = —= . =20%9  (in the respective month), in kWh (231)
< Nk,Pn dopmth
were:
Quwg are the heat losses of the directly heated storage tank in boost mode (in the

respective month), in kWh;

Quw.g.pn are the daily heat losses of the directly heated storage tank in boost mode, in kWh;

Quw.oute is the generator heat output to the domestic hot water system (in the respective
month), in kWh;

faymi is the ratio of gross calorific value and net calorific value of the fuel used;
dop.min is the operating time for domestic hot water preparation (in the respective month),
ind.
The generator efficiency 7, p, is assumed to be 84 % in accordance with SK EN 89.
If no other data are available, the nominal power is assumed to be:
P,=0,82-(0,027- Vs +2,5) in kW (232)
where:

Vs is the storage tank volume, in L.

For simplification, the auxiliary energy requirement W , is assumed to be zero.

3.4.3. Residential ventilation systems and air heating systems

This section specifies the parameters required in the calculation method for determining the energy
needed for heat generation in residential ventilation systems and air heating systems, on the basis
of which the delivered energy and generator heat output can be calculated.

The delivered energy Q,, 4¢ for heat generators integrated in the ventilation system is determined

taking into consideration the generator heat output, generation heat losses and heat input due to
heat recovered from extract air.

3.4.3.1. Heat losses and uncontrolled heat gains

The generation heat losses Q,,, are calculated separately for the individual components of a
residential ventilation system or an air heating system and are then used for determining the

delivered energy.
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For exhaust-air heat pumps, the monthly heat losses for generation are determined according to
equation (233).

Qrv,g,hp,mth = Zj [frv,part,j ’ (fg,hp,mth ’ (Qrv,outg,w,hp,mth + Qrv,outg,h,hp,mth))j] (233)

where:
Qrv.ghp.mth are the generation heat losses of the heat pump (in the respective month), in
kWh;
[ tv.part is the partial ventilation factor of the residential ventilation system j,
from;
f enp.mih is the heat loss factor of the heat pump (in the respective month);
Qroutgwhpmn 18 the generator heat output for domestic hot water heating (in the

respective month), in kWh;

Qrvoughnpmn 18 the generator heat output for heating (in the respective month), in kWh.

Equation (234) is used to calculate the monthly generation heat losses of reheating coils:

Qrv,g,re—h,mth = Zj [frv,part,j ) (fg,re—h,mth ’ Qrv,outg,re—h,mth)j] (234)
where:
Qrv g re-hmth are the heat losses of the heating coil (in the respective month), in kWh;
[ tv.part is the partial ventilation factor of the residential ventilation system j;
f e.re-h.mth is the heat loss factor of the heating coil (in the respective month);
Qrv outg.re—hmth is the generator heat output of the heating coil (in the respective month), in
kWh.

The annual generation heat losses for reheating coils are calculated by adding together the values
for the whole year according to equation (235).

Qrv,g,re—h,a = Qrv,g,re—h,mth (235)
where:
Qugreha are the annual generation heat losses of the reheating coil, in kWh;

Qrvgrenmn are the generation heat losses of the reheating coil (in the respective month), in
kWh.

The heat losses Q
due to generation.

wemn Of the generators correspond to the uncontrolled heat gain Q) o mn

Ql,rv,g,mth = Qrv,g,hp,mth + Qrv,g,refh,mth (236)
where:
Qrv,e.mth is the uncontrolled heat gain due to generation (in the respective month), in
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kWh;

Qugnpmn  are the generation heat losses of the heat pump (in the respective month),
in kWh;

Qrgrenmn are the heat losses of the heating coil (in the respective month), in
kWh.

3.4.3.2. Auxiliary energy

The auxiliary energy for heat generation Wy ¢ for residential ventilation systems and air heating
systems comprises the auxiliary energy required by the fans and control devices as well as the
auxiliary energy for preheating the air in defrost mode and reheating the supply air, where
applicable. A clear distinction is made between the auxiliary energy and heat. The monthly
auxiliary energy for heat generation is calculated according to equation (237).

er,g,mth = Wfan,mth + Wc,mth + Wprefh,mth + Wrefh,mth + Wpu,mth (237)
where:
Wi gmn 1 the auxiliary energy for generation (in the respective month), in kWh;

W tanmth is the auxiliary energy for the fans (in the respective month), in kWh;
W it is the auxiliary energy for the controls (in the respective month), in kWh;

Wprehmn 18 the auxiliary energy for preheating the air (frost-prevention operation) (in
the respective month), in kWh;

Wienmn 18 the auxiliary energy for reheating (heating coil) (in the respective month), in
kWh;

W pumin is the auxiliary energy for the brine pump of a ground brine-supply air heat
exchanger (in the respective month), in kWh.

The auxiliary energy consumption of the fans for transporting the air through the ventilation
ductwork can be considered separately (W, 4, see Chapter VI, sub-chapter 5.1.2) or together with
the auxiliary energy consumption of the residential ventilation unit Wrv,g, if the fan is an integral
part of the ventilation unit.

The auxiliary energy for the fans Wy, ., 1s calculated according to equation (238), taking into

account the power consumption of the fans (as a function of the respective volume flow), the
mean ventilation system- driven air change rate, the operating time of the residential
ventilation system and the existence of a ground/supply air heat exchanger, as well as taking
into account different residential ventilation systems j. In the case of air heating systems, any
auxiliary energy for recirculation is taken into account.

Wfan,mth = 0,001 Z{(l + fgr—exch,mth,j + fsol—pan,mth,j - fsup—decr,j) 'SPIj *Mmech,mth,j
& trv,mech,mth,j} (238)

where:
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W tan.mth is the auxiliary energy for the fans (in the respective month), in kWh;

farexchmnj 18 the allowance for ground/supply air heat exchangers of the residential
ventilation system j:

1. without ground-supply air heat exchanger: f o cxchmn = 05
2. with ground-supply air heat exchanger without bypass: f o cxch mn = 0,2;
3. with ground-supply air heat exchanger with bypass:

3.1.in months with air preheating: f o exchmn= 0,2;

3.2.in months without air preheating: f gr—exchmmh= 0);

fsol-panminj 18 the allowance for solar air collector of the residential ventilation system j:
1. without solar air collector: f o panmn = 0
2. with solar air collector without bypass: f i panmn = 0,2;
3. with solar air collector with bypass:
3.1.in months with air preheating: f 1 pan mn = 0,2;
3.2.in months without air preheating: f ;1 panmn = 0

f sup-decrj is the allowance for frost-prevention operation by switching-off/reducing

the supply air volume flow of the residential ventilation system j, to be
accounted for only in November, December, January, February and March
(in all other months, ', geer = 0):

1. without by switching-off or reducing: f, geer=0
2. on switch-off or setback at 6, <-9 °C: f, geer =0
3. on switch-off at 6, <-6 °C:  f; geer = 0.010

4. on setback at 0, <-6 °C: f, geer = 0.005

5. on switch-off at 6, > -6 °C:  f; geer = 0.152

6. on setback at 0, > -6 °C: [, geer = 0.076

SPI is the specific power consumption of the fans of the residential ventilation

system j according to SK EN 13142, manufacturer's specifications, in
W/(m?/h);

Mpnech mth.j is the mean air change rate of the residential ventilation system j (related
to the net volume V of the entire zone), in 1/h;

% is the net volume, in m>;

trvmechmtn; 1S the total monthly operating time of the residential ventilation system j, in
h/mth;
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Supply and exhaust ventilation systems/supply ventilation systems/air heating systems

The mean monthly ventilation system-driven air change rate n .., ., of supply and exhaust
ventilation systems is calculated on the basis of the supply air change rate. The auxiliary energy
of the control devices W, is calculated using equation (239). Depending on the test method
used, the power consumption of the controls can already be taken into account in the volume
flow-related power consumption of the fans. In this case, the auxiliary energy for the controls is

considered to be zero, i.e. P, . =0.

Wc,mth = 0,001 - Zj (Pel,c,j ’ trv,mech,mth,j + Pel,c,PO,j ’ (td ’ dmth - trv,mech,mth,j))

(239)
where:

W i is the auxiliary energy for the controls (in the respective month), in kWh;

Py, is the power consumption of the controls of the residential ventilation
system j in the ventilation operating time (according to manufacturer’s
specifications), in W;

trv.mechmth is the total monthly operating time of the residential ventilation system j,
in h/mth;

Peicpo) is the power consumption of the controls of the residential ventilation
system j in stand-by mode out of the ventilation operating time
(according to manufacturer’s specifications), in W;

don is the number of days in the month, in d/mth;

tq is the number of hours per day.

Residential ventilation systems can be protected from frost by preheating the incoming external air
with the aid of an electric heating coil. The auxiliary energy W ., .., for preheating the air in the

frost-prevention mode of such system configurations can be calculated using equation (240). In
the case of water-filled heating coils, the energy for preheating the air is taken into account in
Chapter VII, sub-chapter 3.4.1.

The auxiliary energy consumption of the brine pump of a ground brine/supply air heat exchanger
for regenerative air preheating is taken into account according to equation (240).

Wpre—h,mth = 0,001 - Zj(nmech,mth,j V- Fddh,pre—h,j "Cpa” pa) (240)

where:

W e hmn 18 the auxiliary energy for preheating the air (frost-preventing operating
mode) (in the respective month), in kWh;

Mpnech mth.j is the mean ventilation system-driven air change rate of the residential
ventilation system j (related to the net volume V of the entire zone), in h'l;

V is the net room volume, in m>;

Faanprenj 1 the degree day value for preheating the air of the residential ventilation

system j (in the respective month), in Kh;
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(o

pa is the specific heat capacity of air, in kJ/(kg-K);

Pa is the density of air, in kg/m?.

Here, ¢, , - p, = 1,22 kJ/(m*K) = 0,34 Wh/(m’-K) is used.

In air heating systems, the supply air is reheated in order to satisfy the total energy need for
heating Q,, 4. No auxiliary energy for reheating W, ., is required if electric reheating coils are

used. In the case of waterfilled reheating coils, any separate circulation pumps which may need to
be installed for the reheating coils are taken into account in Chapter VII, sub-chapter 3.4.1.

The auxiliary energy consumption of the brine pump of a ground brine/supply air heat exchanger
for regenerative air preheating is taken into account according to equation (241).

Wpu,mth =0,001- Zj(Pu,j ’ tpu,mth,j) (241)
where:
W pumin is the auxiliary energy consumption of the brine pump of the ground
brine/supply air heat exchanger (in the respective month), in kWh;
Py is the nominal power of the brine pump of the residential ventilation system
J (according to design), in W;
toumthj is the operating time of the brine pump of the residential ventilation

system j (in the respective month), in h.

3.4.3.3. Generator heat output

The generator heat output Q of the residential ventilation system is determined in relation to

rv,outg
the respective type of ventilation system and is then accounted for either in domestic hot water

heating and/or space heating, depending on the system configuration.

3.4.3.3.1. Ventilation systems without heat recovery

In residential ventilation systems without heat recovery there is no generator heat output (Q
=0).

rv,outg

3.4.3.3.2. Ventilation systems with exhaust air/supply air heat exchanger and/or
regenerative air preheating

Exhaust air/supply air heat exchangers and regenerative air preheating are taken into account
when calculating the energy need for heating @, 4. They are not treated as heat generators (Q

=0).

rv,outg

3.4.3.3.3. Exhaust air heat pumps

Systems and operating modes

The energy evaluation of controllable and single-stage electric exhaust air heat pumps is carried
out with the general approach for the usual configurations, e.g.: with and without upstream heat
exchanger, air or water as a heat sink, use for domestic hot water heating or space heating in
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alternative or parallel operation, and use of an outdoor air mixing with the exhaust air with the
aim of increasing the performance.

To apply the method, the specific power consumption and coefficient of performance are first
corrected to the source (air inlet) and sink (air inlet or water outlet) temperatures for the test
points determined according to various test standards. Subsequently, a case distinction is made as
to whether the exhaust air heat pump can cover the required generator heat output or whether a
second heat generator must take over a share. If the exhaust air heat pump can cover the generator
heat output, it must be calculated whether it operates below the cycle limit or in the controllable
range. For this purpose, it is necessary to calculate minimum and maximum heat outputs and
running times.

If outdoor air is added to the exhaust air to increase the performance, a temperature criterion must
be taken into account. The temperature criterion specifies the (outdoor) temperature at which the
operating mode switches from exhaust air mode to mixed exhaust air/outdoor air mode. For the
purpose of simplification, it is specified that in systems with outdoor air admixture, the outdoor
temperature class in which the switchover temperature occurs and any lower temperature
classes are operated completely in mixed exhaust air/outdoor air mode. For all higher outdoor
temperature classes, the heat pump is always calculated in pure exhaust air operation. The
temperature criterion can vary in the following operating modes, but is constant in the respective
operating mode in the year.

For the application of the procedure, a distinction is made between the operating modes:
1. Domestic hot water heating (water-based systems only),
2. Ventilation (exhaust air/supply air without heating) and

3. Heating (exhaust air/supply air or exhaust air/water).

Delivered energy

The delivered energy supplied from outside by the exhaust air heat pumps in the respective
month is determined as follows:

(Qrv,x,outg,mth,i + Qrv,g,hp,mth)
Qrv,x,deLinhpmth = Z Z (242)
j i

COPy 9 pint,i

where:

Qrv.x.delinhp,mn 18 the delivered energy supplied from outside the for the heat pump(s) for
space heating (x = & or x = ho), domestic hot water heating (x = w or x =
wo) or supply air heating (x = s or x = s0) (in the respective month), in
kWh/mth;

Qrvxoutgmen,i 18 the generator heat output of the heat pump for space heating (x =/ or x =

ho), domestic hot water heating (x = w or x = wo) or supply air heating (x
= s or x = so) (in the respective month and temperature class i), in
kWh/mth;

Qrv,g,hp,mth are the heat losses generated by the heat pump (in the respective month)
according to equation (486), in kWh;
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COPx 9,Pint,i is the mean (source and sink side) temperature-corrected and part load-

corrected coefficient of performance for space heating (x = & or x = ho),
domestic hot water heating (x = w or x = wo) or supply air heating (x = s or
x = so) (in the respective month and in temperature class i).

3.4.3.3.4. Air heating systems

Air heating systems are heating systems which supply heat to a zone using only air as the heat
carrier. Air heating systems have at least one heat generator (e.g. an exhaust air heat pump).
They may also be provided with a heat exchanger.

If the air heating system includes heat exchangers and/or heat pumps, the assessment is initially
carried out using the method described in 8.2.5.3.4.3.

Equation (243) is used for the reheating coil:
Qrv,h,del,in,re—h,mth = (Qh,nd + Qh,ce + th + Qh,s + Qrv,ce + Qrv,d + Qrv,s + Qrv,g,re—h)
_(Z Qh,del,prod + Qrv,h,del,in,hp) (243)

where:

Q\vn.delinre—h.men 18 the delivered energy supplied from outside to the reheating coil for heating

Qh,nd
Qh,ce

Cha
Qns
Qrvce
Qrva

Qrvs

Qrv, g re—h

Z Qh,del,prod

Qrv,h,del,in,hp

(in the respective month), in kWh;

is the energy need for heating of the zone (in the respective month), in kWh;

are the control and emission heat losses of the heating system (in the
respective month), in kWh;

are the distribution heat losses of the heating system (in the respective
month), in KkWh;

are the storage heat losses of the heating system (in the respective month), in
kWh;

are the control and emission heat losses of the residential ventilation
system (in the respective month), in kWh;

are the distribution heat losses of the residential ventilation system (in
the respective month), in kWh;

are the storage heat losses of the residential ventilation system (in the
respective month), in kWh;

are the heat losses of the heating register (in the month), in kWh;

is the sum of the (regenerative) delivered energy (in the respective
month) used in the residential ventilation system, in kWh;

is the delivered energy supplied from outside to an exhaust air heat pump
for heating the supply air (in the respective month), in kWh
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3.4.3.4. Heat input due to heat recovery and regenerative air preheating

For residential ventilation systems and air heating systems, the heat input Q,, 4o proq to the

ventilation system due to heat recovery from exhaust air and regenerative air preheating is
calculated as described in this chapter, taking into consideration the type of ventilation system
and the installed components.

3.4.3.4.1. Ventilation systems without heat recovery

In residential ventilation systems without heat recovery there is no heat input to the ventilation

system due to heat recovered from the exhaust air (Q,y gej proa = 0)-

3.4.3.4.2. Ventilation systems with exhaust air/supply air heat exchanger and/or
regenerative air preheating

Exhaust air/supply air heat exchangers and regenerative air preheating are taken into account
when calculating the energy need for heating Q, 4. The heat input of the exhaust air/supply air

heat exchanger from the exhaust air and the heat input from the environment by regenerative air
preheating are determined from equation (244), taking into account various residential
ventilation systems j.

Qrv,del,prod,mth

= Z (nmech,mth,j V- trv,mech,mth,j ) Cp,a " Pa
7 (244)

) (HV,mech,mth,j - He,mth))

where:

Qrv.delprodmer 18 the heat input due to heat recovery from exhaust air with exhaust
air/supply air heat exchanger and/or due to regenerative air preheating (in
the respective month), in kWh/mth;

Mimech,mth,j is the mean ventilation system-driven air change rate of the residential
ventilation system (in the respective month) j, in h'';

|4 is the net room volume, in m>;

tvmechmin; 1S the total monthly operating time of the residential ventilation system j, in

h/mth;
Cpa is the specific heat capacity of air, in kJ/(kg-K);
Pa is the density of air, in kg/m?;

OV mechmn; 18 the mean supply air temperature (in the respective month) of the
residential ventilation system j, in °C;

(- is the monthly mean value of the outdoor air temperature, in °C.
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3.4.3.4.3. Exhaust air heat pumps

If there are different fan-assisted ventilation systems with exhaust air heat pumps within a zone
on a pro rata basis, the regenerative heat consumption is calculated by adding the values for the
individual residential ventilation systems j.

Qrv,x,del,prod,mth = Z Z(Qrv,x,outg,mth,i - Qrv,x,del,in,hp,mth) (245)
j i

where:

Qry.x.del.prod.mth 18 the heat input due to heat recovery from the exhaust air with exhaust air
heat pump for space heating (x = h or x = ho), TWE (x = w or x = wo) or
supply air heating (x = s or x = so) (in the respective month), in
kWh/mth;

is the generator heat output of the heat pump for space heating (x = & or x
= ho), TWE (x = w or x = wo) or supply air heating (x = s or x = s0) (in
the respective month and temperature class i), in kWh/mth;

Qrv,x,outg,mth,i

Qrv.x.delinhp,mn 18 the delivered energy supplied from outside to the heat pump for space
heating (x = h or x = ho), TWE (x = w or x = wo) or supply air heating (x
= s or x = so) (in the respective month), in kWh/mth.

3.5. Cooling energy generation

3.5.1. Cooling energy and steam generators in non-residential buildings

The calculation of the delivered energy for cooling is based on specific characteristic values
which depend on both the technology used and the usage of the system. These characteristic
values as calculated on the basis of hourly values of energy need are summarized in tabular form.
The basis for this procedure is the climatic conditions determined for the test reference year. The
following parameters need to be known in order to be able to calculate the delivered energy for
the cooling system:

1. cooling energy output for air-conditioning in connection with HVAC system/room
conditioning system as described in chapter 7;

2. type of cooling generator;

3. type of refrigerant used;

4. type of compressor used and the associated partial load controls;
5. net temperature level;

6. type of re-cooling used and the associated partial load controls;
7. type of building usage.

Using the characteristic value method, it is possible to calculate the delivered auxiliary energy
for compressor-type cooling units and the delivered thermal energy for absorption chillers,
including the use of auxiliary energy for recooling.
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In general, the delivered energy for cooling is the sum of the energy use of the cooling unit and
the energy use of the recooling process.

In these calculations, the energy use of the cooling unit is distinguished either as the delivered
electrical energy for compressor-type systems or delivered thermal energy for absorption
refrigeration systems. Only electrical energy is required as the delivered energy for recooling
equipment.

The annual cooling energy output of the generator is calculated individually for each type of
usage n. It results from the annual sum of the monthly cooling energy output for HVAC cooling
function and the annual sum of the monthly cooling energy output for room conditioning,
corresponding to the number j of building zones served, calculated by the equation:

QC,outg,a,n = Qc,outg,a,n + Qz,outg,a,n + QC,S =

= Z{(Z%Z Qc,outg,mth,j + 2%2 Qz,outg,mth.j) + QC,S (246)
were:
Qcoutgan is the annual cooling energy output per type of usage n, in kWh;
Qcoutgan is the annual cooling energy output for room conditioning per type of usage n,

in kWh;
Qe+ outg.an is the annual cooling energy output for HVAC cooling function per type of
usage n, in kWh;

Qcougmnj 18 the cooling energy output for room conditioning per month, per zone j, in

kWh;

Qcrougmnj 18 the cooling energy output for HVAC cooling function per month, per zone j,
in kWh;

Qcs is the cooling energy output of the storage.

3.5.1.1. Delivered energy for compression cooling units

Cold-vapour compression cooling unit energy demands are evaluated on the basis of the nominal
energy efficiency ratio of cooling EER and an average part load factor PLV 4y according to

equations (247) and (248). For cooling units with a cooling capacity above 12 kW, the nominal
energy efficiency ratio of cooling EER is calculated according to equation (248) by multiplying
the factor related to the year of construction. For room air conditioners up to 12 kW cooling
capacity, the SEER value is calculated according to equation (247) or it can be used in
accordance with EN 14825 (Regulation (EU) No. 206/2012 and Regulation (EU) No. 626/2011).

EER - PLV,, = SEER = coutga (247)
Qc,del
EER = EERg - fcp (for cooling units above 12 kW) (248)

WEreE:

EER is the nominal energy efficiency ratio of cooling, in kW/kW;
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EERg 1is the nominal energy efficiency ratio of cooling related to the year of construction
factor fep=1;

PLVay is the average part load value;

SEER is the seasonal energy efficiency ratio, in kWh/kWh;

Qcge 18 the energy use of the compression cooling unit (electrical), in kWh;
fcp s the construction year factor for the cooling units > 12 kW.

From this, the delivered energy for the compression cooling unit is calculated according to
equation (249):

_ QC,outg,a
Qcdet = 7o PLVey (249)

The nominal energy efficiency ratio of cooling EER as used in this equation represents the ratio
of the nominal cooling output (benefit) to the electrical drive power demand (effort) under
design operating conditions:

EER = 2Coutg (250)

PC,elektr

were:
Qc,outg is the nominal cooling output of the compressor-type cooling unit, in kW;
Pceere 18 the nominal electrical power demand of the drive, in kW.

The energy efficiency ratio of cooling units varies under partial load conditions. The variable
conditions are represented by the technology-dependent average part load value PLV,y. This

accounts for the real partial load characteristics of the cooling unit, the influence of the cooling-
water or external air temperature and of the heat exchangers which may be incorrectly
dimensioned in partial load conditions.

If only one room conditioning system or one HVAC system is supplied with cooling energy
within one and the same type of usage, PLV4y can be used directly for the energy evaluation

calculations. Where cooling is achieved in parallel by room conditioning systems and HVAC
systems, PLV 3y shall be weighted according to the percentage proportions of the respective room

conditioning and HVAC cooling systems:

Qc,outg,a,n 'PLVC,aV+Qé,,outg,a,n ) PLVéav
PLVjyp = (251)

QC,outg,a,n
were:
PLVay  is the average part load value, depending on the type of usage.

If only one type of usage occurs in a particular cooled sector, the part load value PLV 3y can be

used directly in the energy-related evaluation calculations. Where several types of usage occur in a
specific cooled sector, PLV 4y shall be weighted according to the percentage proportions of the

respective types of usage:
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PLVaU — 21 QC,outg,a,n "PLVgyn (252)

QC,outg,a

3.5.1.2. Net generator energy for heating of absorption chillers

Absorption chillers are evaluated on the basis of the nominal heat ratio ¢ and an average part
load value PLV yv, using the following equation:

$ + PLyy = Gg = Zo2t88 (253)
Cdel
where:
¢ is the nominal heat ratio, in kW/kW;

PLV3ay is the average part load value (i.e. factor);
Cav is the average annual heat ratio, in kWh/kWh;
Qcge 18 the delivered energy of the absorption chiller (thermal), in kWh;

These values are used to calculate the energy need of the heat generator for supplying heat to the
absorption chiller as follows:

Qc,outg,
Qcael = Tprye (254)

The nominal heat ratio ¢ as used in this equation represents the ratio of the nominal cooling output

(benefit) to the thermal power (effort) at the design operating conditions:

_ QC,outg (255)

Q C,therm

where:

QC,outg is the nominal cooling output of the sorption chiller, in kW;

Qc,therm is the nominal heating output, in kW.

The energy efficiency ratio of sorption chiller varies under partial load conditions. These variable
conditions are represented by the part load value PLV 3y, which is dependent on the technology.

This accounts for the real partial load characteristics of the cooling unit, the influence of the
cooling-water temperature and of the heat exchangers, which may be incorrectly dimensioned in
partial load conditions.

The monthly auxiliary energy consumption for the auxiliary drives of thermal chillers is added:

Qcoutg X Pel,ctherm X ir—ncalxc tiopmth

We et therm = 1500 (256)
where:
W C del therm is the monthly auxiliary energy consumption for the auxiliary drives
of thermal cooling units, in kWh;
Q'C,outg is the thermal cooling capacity of the chiller, in kW;
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P ¢ therm is the specific internal auxiliary energy consumption for pumps of the
cooling unit, in W /kW 14
max t; op meh is the maximum of cooling time of room conditioning and HVAC
i=c*c Y

cooling.

3.5.1.3. Delivered energy for recooling

The energy balance evaluation of recooling is carried out on the basis of the specific design-related
electrical energy demand gy o, Of the recooling equipment and a mean utilization factor f7 ,,

of the recooling system. If the rated recooling power and the mean operating time are taken into
account, the delivered energy for the recooling system is expressed by the following equation:

We deLr = QR,outg "qR.electr " fR,av “lRop " fR,FC (257)
where:
Wecaar 18 the delivered energy for the recooling system (electrical), in kWh;

Qrouwg 18 the nominal re-cooling power, in KW;

Qreecr 18 the electrical energy demand of the recooling system in relation to the
recooling capacity, in kW/kW; default value 0,03 kW/kW;

fRav is the mean utilization factor for recooling;
tR.op is the recooling operating time, in h;
fRFC is the utilization factor for free cooling; without free cooling f rc= 1, with

free cooling.

with:
Q'R,Outg = Q'C,Outg . (1 + ﬁ) for compressor-type refrigeration units (258)
or
. . 1 . .
Qroutg = Qcoutg * (1 + E) for sorption chillers (259)
were:

Q'C,Outg is the nominal cooling output of the chiller, in kW;

EER is the nominal energy efficiency ratio, in kW/kW;

¢ is the nominal heat ratio, in kKW/kW.

3.5.1.4. Geothermal cooling
For the simplified evaluation of geothermal heat sinks, the following general conditions apply:
1. The sole use of geothermal heat sinks (no bivalent operation with cooling units);
2. Groundwater use;
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3. Geothermal probe fields (no ground collectors).

3.5.1.4.1. Cooling with groundwater

The electrical expenditure for the operation of groundwater utilization systems for cooling are
calculated in a simplified way:

_ QC,Outg
Weew = EERGw - PLVgw (260)

WEre:

Qcouwg 18 the useful cooling output of the geothermal heat sink, in kWh;
EERgyw  is the energy efficiency ratio for cooling of groundwater utilization systems;
PLVsw  are the part load values of groundwater utilization systems.

The performance of groundwater utilization systems is calculated using equation (261):

Qow = Mg * cpw * (Ow.return — Ow gnt)/1000 (261)
were:
Qcw 1s the capacity of the groundwater utilization system, in kW;
m gw is the permitted groundwater extraction rate, in kg per hour;

OwRewm 1S the permitted return temperature of the water, in °C;

Ow Ent 1s the source temperature of groundwater, in °C.

3.5.1.4.2. Cooling via a geothermal probe field
The electrical expenditure for the operation of geothermal probes for cooling are calculated in a

simplified way according to equation (262):

Qc,out
W, s = —22— (262)
’ EERGS,i *PLVgs

WEre:

Qc.oute is the useful cooling output of the geothermal heat sink, in kWh;

EERGgs; is the energy efficiency ratio for cooling of the geothermal probe field; The ratio is

interpolated linearly according to the number of probes and the drilling depth.
Larger fields are divided into equal fields with a maximum of 24 probes.

PLVss  are the partial load values of geothermal probe systems.

The required number of geothermal probes is determined by the required cooling capacity
according to equation (263):

Nps = ~L2ud_ . 100 (263)

ltgs - qEs

WEre:
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Ngg is the number of geothermal probes;

Q'C’Omg is the useful cooling capacity of the geothermal heat sink, in kW;

ltgg is the drilling depth of the geothermal probe field;

qks is the specific extraction rate per probe and per linear meter.

3.5.1.5. Multiple-generator systems

If several chillers are operated in parallel or in sequence in a common cooled sector, the resulting
seasonal energy efficiency ratio for cooling is calculated as follows:

SEERp, = SEER - fp, (264)
SEERg., = SEER - fs, (265)

WEre:

SEERp,. is the resulting seasonal energy efficiency ratio for cooling in case of

multiple-generation units in parallel operation;

SEERg,, is the resulting seasonal energy efficiency ratio for cooling in case of

multiple-generation units in sequential operation;

frar is the factor influenced by parallel operation;

fseq is the factor influenced by sequence operation.

3.5.1.6. Auxiliary energy for HVAC and air-conditioning

The annual total auxiliary energy for HVAC, chillers and room conditioning systems is the sum of
the auxiliary energy used for all HVAC systems and chillers for room conditioning and HVAC
cooling, for all utilization units and cooled sectors. If it is necessary to calculate the auxiliary
energy on a monthly basis, and this is not possible according to the methods described (e.g.
pumps for water humidifiers, auxiliary drives for heat exchangers), it is permitted to distribute the
thermal energy proportionately for the HVAC system.

WC = Z M/c*,a + Z M/c,a = Z M/c,ce,a + Z WZ,d,a + Z Whr,del,a + Z Wevs,del,a +

WEre:

Z Wc,ce,a

Z WZ,d,a

Z Whr,del,a

Z Wevs,del,a

2 Weve,del,a + Z WC,del,R (266)

the electrical energy required for the secondary air fans for room conditioning,
in kWh;

is the annual electrical energy consumption of the distribution system per
refrigeration supply unit, in kWh;

is the annual auxiliary energy demand for heat recovery, in kWh;

is the annual auxiliary energy expenditure for the pumps of the water
humidifiers (supply humidifier), in kWh;
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2 Weiedqera 1s the annual auxiliary energy expenditure for the pumps of the water
humidifiers (exhaust humidifier), in kWh;
> Weaar s the delivered energy for the recooling system (electrical), in kWh;

The auxiliary energy for steam supply is not taken into account in the simplified evaluation
method:

Wst=0

3.5.2. Residential cooling systems

The delivered energy Q.4 for cooling units integrated in the residential cooling system is

determined taking into consideration the generator cooling energy output and cooling energy
generation losses.

3.5.2.1. Cooling energy generation losses and uncontrolled heat inputs

The cooling energy generation losses Q.. , are calculated for active cooling systems and

c,g
applied for determination of the delivered energy.

The monthly cooling energy generation losses are determined according to equation (267).

Qrc,g,mth = fg,cu,mth ) Qrc,outg,mth (267)
were:
Qrc.omth are cooling energy generation losses of the cooling unit (in the respective month),
in kWh;
f e.cumth is the factor for cooling energy losses of the cooling unit (in the respective
month);

Qrcougmn 18 the generator cooling energy output (per month), in KWh.

For systems without active cooling, there are no cooling energy generation losses (Q,. , = 0).

c,g
For the uncontrolled heat inputs during cooling energy generation Q. a simplification
independently of the system applies: @y, g =0.

3.5.2.2. Auxiliary energy

The auxiliary energy consumption for residential cooling Wrc,g comprises the auxiliary energy

consumption of the fans or pumps as well as the control system. The monthly auxiliary energy
demand for cooling is:

Wrc,g,mth = Wfan,mth + Wpu,mth + Wc,mth + Wtherm,mth (268)
were:

Wic.omth is the auxiliary energy consumption for the cooling energy
generation (in the respective month), in kWh;
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W tan.mth is the auxiliary energy consumption of the fans for cooling (in the
respective month), in kWh;

W pu.men is the auxiliary energy consumption of the pumps for cooling (in the
respective month), in kWh;

W is the auxiliary energy consumption of the cooling control system (in
the respective month), in kWh;

W therm.mth is the auxiliary energy consumption of the auxiliary drives of
absorption and adsorption chillers (in the respective month), in kWh.

The auxiliary energy consumption of the fans in cooling mode Wy, ., is calculated according to
equation (269), taking into account the volume flow-related power consumption of the fans, the

mean system air change rate, the operating time of the cooling system for the residential
ventilation system and the presence of a ground/supply air heat exchangers:

Wfan,mth =0,001- (1 + fgr—exch) "Pel,fan * Mmech,mth * & Lrc limit,mth (269)
were:

W tanmth is the auxiliary energy consumption of the fans (in the respective month), in kWh;

far-exch is the allowance for ground/supply air heat exchangers (without heat exchanger:
f ar-exen = 0; with heat exchanger: f . oxcn = 0,2);

Pel.fan is the power consumption of the fans, in W/(m*/h);

Mmechmts 1S the mean air change rate of the system (in the respective month), in 1/h™;

V is the net room volume, in m>;

teetimiemen 1S the monthly cooling operating time, in h/mth.

The auxiliary energy consumption of the pumps in cooling mode W is calculated according

pu,mth
to equation (270), taking into account the power consumption of the pumps and the cooling
operating time.

Wpu,mth =0,001-%; Ppu,i * Lre limit,mth (270)
were:
W pumin is the auxiliary energy consumption of the distribution (in the respective month),
in kWh;
P is the nominal power of pump i according to the design, in W;

teetimiemen 1S the monthly cooling operating time, in h/mth.

The nominal power of pumps in heat pump heating systems (primary and secondary circuit)
operated in an integrated system is calculated for summer cooling operation based on pressure
drop, volume flow and efficiency as follows:

Ap -V

Pprim/sek,aux = Maur3600 271)
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The determination of the auxiliary energy consumption of the cooling control system W, is
performed according to equation (272). Depending on the test procedure, the power consumption
of the fans or pumps may already take the control system into account. In this case, it must be
ensured that the auxiliary energy consumption of the control system is not doubled during the
operating time of the cooling system.

Wc,mth = 0,001 - (Pel,c e limitmen T Pel,c,PO ) (hday “dmen — trc,limit,mth)) (272)

were:
W mth is the auxiliary energy consumption of the cooling control (in the respective
month), in kWh;
Py, is the power consumption of the controller during cooling operating time

(according to manufacturer’s specifications), in W;
teetimiemen 1S the monthly cooling operating time, in h/mth;

P cpo is the power consumption of the controller in stand-by mode out of the
cooling operating time (according to manufacturer’s specifications), in W;
Pgay is the number of hours per day, hy,, =24 h/d;

don is the number of days in the month, in d/mth.

For absorption and adsorption chillers, the auxiliary energy consumption of the auxiliary drives
is determined according to equation (273). For compression chillers and compression heat pumps
in cooling mode, as well as for passive cooling systems, the following generally applies:
w p=0.

therm,mt]
Wtherm,mth = Qrc,outg " Pelctherm * brelimitmth (273)
were:

W therm.mth is the auxiliary energy consumption of the auxiliary drives of absorption
and adsorption chillers (in the respective month), in kWh;

Q'Tc,outg is the thermal cooling capacity of the chiller (according to manufacturer’s
specifications), in kW;

Pel.c.therm is the related electrical power consumption of the chiller, in kW/kW;

Ere limit.mth is the monthly cooling operating time, in h/mth.

3.5.2.3. Generator cooling energy output

The monthly generator cooling energy output of the residential cooling system Q. is

determined depending on the cooling system and taking into account partial cooling and cooling
effects according to equation (274).

Qrc,outg,mth = Qc,nd,mth ’ fc,part ’ fc,limit + Qrc,ce,mth + Qrc,d,mth + Qrc,s,mth (274)

WEre:
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Qrcougmn 18 the monthly generator cooling energy output, in kWh;
Qc.nd.mth is the monthly energy need for cooling, in kWh;

fepart is the partial cooling factor;

f e limit is the limitation cooling factor;

Qrecemn  are the control and emission heat losses of cooling system (in the
respective month), in kWh;

Qre.dmh are the distribution heat losses of cooling system (in the respective month),
in kWh;
Qre.smth are the storage heat losses of cooling system (in the respective month), in kWh.

The partial cooling factor f

cpart takes into account that residential buildings are only partially

cooled. The partial cooling factor is calculated according to equation (275).

AN
fc,part = AL (275)

ANF
were:
fepar 18 the partial cooling factor;

Ay 1s the cooled useful area (according to design), in m?%;

Axg  is the net floor area, in m>.

The cooling factor f

climic takes into account the fact that not all residential cooling systems are

designed to completely cover the monthly energy need for cooling Q. 4 - The cooling factor
f c.imic 18 calculated according to equation (276).

fc,limit = min(fc,limit,g; fc,limit,sed) (276)
were:

f c.limit is the limitation cooling factor;
fenimie 18 the cooling factor due to power limitation in cooling energy generation;

fclimitcea 18 the cooling factor due to power limitation in control, emission and
distribution of cooling energy.

3.5.2.4. Delivered energy for cooling

3.5.2.4.1. Delivered energy supplied from outside for compression cooling units

The annual delivered (electrical) energy supplied from outside for active cooling energy
generation based on cold steam-compression cooling units Q. 4.;,, 1S determined by equation
(277). Equation (277) is also used for compression heat pumps in cooling mode and for

split/multi-split units.
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Qrc outg,a
ing = o 277
Qrc,del,ln,a EERg - fcp - PLVgy ( )

WEre:

Qregelina 18 the delivered (electrical) energy supplied annually from outside for
compression cooling units, in kWh/a;

Qrcouga 18 the annual generator cooling energy output, in kWh/a;

EERy is the energy efficiency ratio related to the year of construction factor, in
kW/kW;
fca is the year of construction factor;
PLV,, is the average partial load factor.
3.5.2.4.2. Delivered energy supplied from outside for absorption and adsorption
chillers

The (thermal) delivered energy supplied annually from outside for active cooling generation
based on absorption chillers Q is determined by equation (278).

rc,outg,a

_ Qrc,outg,a
Qrc,del,in,a - ¢ PLVgyp (278)

where:

Qregelina 18 the delivered (thermal) energy supplied annually from outside for the
absorption chiller, in kWh/a;

Qrcoutga is the annual generator cooling energy output, in kWh/a;
¢ 1s the nominal heat ratio, in kW/kW;

PLV is the average partial load factor.

av

Cooling systems commonly used for residential cooling work with system-integrated recooling,
and a separate energy balancing of the recooling is not necessary for these systems. If cooling
systems with separate recooling are used for residential cooling, the energy balance of the
recooling is carried out according to Chapter VII, sub-chapter 3.5.1.

3.5.2.4.3. Annual delivered energy for cooling

The delivered energy Q used for residential cooling is obtained from equation (279):

rc,del,prod,a
Qrc,del,prod,a = Qrc,outg,a + Qrc,g,a - Qrc,del,in,a (279)
were:

Qrc delprod,a 18 the annual delivered energy for residential cooling, in kWh/a;

Qrcouga 18 the annual generator cooling energy output, in kWh/a;

Qrcga are the annual generation losses of the cooling unit, in kWh/a;
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Q:cdelina 18 the annual delivered energy for generation of cooling energy supplied from
outside in kWh/a from equation (277) for compression chillers (electrical), and
from equation (278) for absorption/absorption chillers (thermal).

4. Delivered energy for lighting

The delivered energy for lighting Q4 corresponds to the calculated demand for the energy

carrier, i.e., electricity, to cover the energy need for lighting according to Chapter VII, sub-
chapter 1.

Additional energy use which is not directly associated with the actual lighting function, such as
energy used by control equipment, is not considered to be part of the lighting energy.

The delivered energy of lighting is usually fully effective as an internal heat source Q.

4.1. Calculation approach

The lighting energy is summed up over all relevant areas within one zone and over all zones of
one building respectively. To account for the operating time of the lighting systems during the
building’s operating time, the factor Ft (partial-operation factor to account for lighting related to

the building operating time) is included. This factor depends on the type of usage and is to be
specified as part of the usage profile.

N ]
Quaer = Z Fin- Z Qrdetn,;j (280)
n=1 j=1

For each calculation area j, the energy required for lighting is determined by the following
equation:

Quaeinj =P; " [Apj - (terrpayp,j + terrnigne) + Anpj - (berr.paynp.j + terrnigne)]
(281)

with the total area of the calculation space being:
were:

Q1 4e1 is the delivered energy for lighting, in kWh;

n is the number of zones;

j is the number of areas;

p; is the power density of the area j, in W/m?;

Ap; is the partial area j which is lit by daylight, in m?;

Anp,j is the partial area j not lit by daylight, in m?;
tefrpay,p; 18 the effective operating time of the lighting system for the area lit by daylight
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during daytime;

ter.payND,j 18 the effective operating time of the lighting system for the area not lit by daylight
during daytime;

tefrnighe; 1S the effective operating time of the lighting system for the area during nighttime.

The effective operating time of the lighting system for the area lit by daylight during daytime is
determined as follows:

teff,payn,j = tpayn * Fp,j* Fo,j " Fcj (283)

The effective operating time of the lighting system for the area not lit by daylight during
daytime is determined as follows:

teff,Day,ND,j = tpayn " FD,j ’ FC,j (284)
were:
tDayn is the operating time of the zone n during daytime, in h;
Fp; is the daylight dependency factor;
Fo, is the occupancy dependency factor;
Fe; is the constant illuminance dependency factor.

The effective operating time of the lighting system for the area during nighttime is determined as
follows:

teffNignt,j = tnightn " Foj " Fej (285)

were:
ENightn is the operating time of the zone n during daytime, in h.

S. Delivered auxiliary energy

The entire energy supply of a building for heating, cooling, domestic hot water, etc. is linked to a
variety of auxiliary processes which consume additional quantities of electrical energy (e.g.,
electrical actuators, controls, etc.). Auxiliary energy quantities of all subsystems (control and
emission, distribution, storage, generation) are determined individually and added to the
auxiliary energy of a system. The individual components are then added according to equation
(286):

Wdel,in =W+ W+ W, + Wye + Wer + W + Wey + Wee + W, + Wy + Woyye (286)

were:
W gein 18 the delivered auxiliary energy;

Wi, is the auxiliary energy for the heating system;
is the auxiliary energy for the cooling system;
is the auxiliary energy for air distribution;

Wy 1s the auxiliary energy for heating in the HVAC system;
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W 1isthe auxiliary energy for cooling in the HVAC system;

W 1isthe auxiliary energy for humidification in the HVAC system;
W, 1isthe auxiliary energy for residential ventilation;

W, s the auxiliary energy for residential cooling;

W, s the auxiliary energy for the domestic hot water preparation;

74 is the auxiliary energy for lighting;

W, 1s the auxiliary energy for automation.

6. Delivered energy for electrical applications

The delivered energy for electrical applications Q4 summarizes the other expenditures of the
building, e.g., the household electricity demand for residential buildings.

In the context of the balancing presented herein, this amount of energy is named analogously to
the other delivered energy quantities with the symbol Q. ge1in (Qeng = Qel.deLin)-

The resulting internal heat sources are reflected in the balance.

7. Delivered energy for generated electricity
Electricity generated in the spatial context of the building includes:
1. electricity from wind turbines

2. photovoltaic electricity

If the electricity is not used within the balance boundary, it is fed back into the public grid or
delivered outside the balance area:

Qdel,prod = Qdel,out (287)

were:
Quelprod 18 the net electricity production;

Qgel.out is the delivered energy provided for processes outside the balance boundary.

The electricity used within the building is balanced as Q ¢ yse-

7.1. Wind energy plants

Generation of the electricity from the wind energy plants is calculated through the following
equation:

Qaevproawrpi = Z Pwepwim * twin (288)

where:

Quelproawepi 18 the monthly net electricity production from wind energy plants, in kWh;
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Pywepwkn 18 the wind energy plant output in the respective wind speed class n, in W;

twkon is the average frequency duration in the respective wind speed class n, in
the month in h.

Wind power for the individual wind speed classes:
1

Pwind,WK = 2 " P Arotor * Ua/K in W (289)
where:
p is the air density, in kg/m3;

Apotor 18 the rotor area, in my;

vwk  1s the wind speed at hub height, in m/s.

The output of the wind energy plant in the respective wind speed class then results in:

Pwepwk = 0,2 * Pyinawk in W (290)
where:
Piinawk 18 the wind power in the respective wind speed class, in W.

The factor 0,2 is an average power coefficient that refers to the entire wind speed spectrum and
can be taken if no detailed information on the wind energy plant is available in the form of the
product power curve.

7.2. Photovoltaic systems
The electrical energy Q¢ proapy; generated by the photovoltaic system is calculated according to
equation (291):

_ Esor- Ppk,m i fperf
Qdel,prod,PV,j - Iref (291)

WEre:

Q el prodpv i 18 the monthly net electricity production from the photovoltaic system, in kWh;
E is the monthly solar irradiation energy to the photovoltaic system; in kWh/(m?);

Pm is the average peak power over a period of 25 years delivered by the
photovoltaic system under standard test conditions and taking into account
degradation, in kW;

[ pert is the system performance factor;

Iref is the reference solar irradiance = 1 kW/m?>.

The solar irradiation energy E_, acting on the photovoltaic modules is calculated according to

equation (292):
24 %

Esor = Isor * dintn m (292)
kw

were:
E.; 1is the monthly solar irradiation energy of a horizontal surface (PV generator)
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in a specific geographical region, in kWh/(m?);

o 18 the average monthly irradiance as a function of inclination and orientation

in a specific geographical region (in the month), in W/m?;

d.4 1S the number of days per month, in d.

VIII. EVALUATION OF PRIMARY ENERGY AND EMISSIONS OF CO:

1. Primary energy evaluation for externally supplied energy

The primary energy, based on the net calorific value, of the energy sources supplied from outside
the system boundary is determined according to equation (293). For this, the delivered energy,
which is summed up separately according to energy sources, is additionally evaluated with
primary energy factors. Since the evaluation of delivered energy is based on the gross calorific
value for all fuels, the delivered energy is simultaneously converted to the net calorific value.
Primary energy factors should be defined on national level.

foi
Qp,in = Z Quelin,j ']% (293)
J Hi,j

where:
Qp.in is the net calorific value related to primary energy of the energy sources

supplied from outside the system boundary;

Quelinj 18 the delivered energy supplied from outside the system boundary for each energy
carrier j, related to the gross calorific value;

foj is the primary energy factor;
fusmij  1s the conversion factor for the delivered energy.

If the primary energy is required based on the gross calorific value (and not on the net calorific
value), the conversion factor can be deleted from the equation above, leading to the following
equation:

Qp,in,Hs = Z(Qdel,in,j 'fp,j) (294)
j

where:
Qp.in is the net calorific value related to primary energy of the energy sources

supplied from outside the system boundary;

Quelinj 18 the delivered energy supplied from outside the system boundary for each energy
carrier j, related to the gross calorific value;

foj is the primary energy factor.

2. Primary energy evaluation for energy emitted outside the system boundary

The primary energy of energy carrier provided for processes outside the system boundary is
determined according to equation (295). For this, the delivered energy, which is summed up
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separately according to energy carrier, is additionally evaluated with primary energy factors.
Since no fuels are emitted to the outside, there is no need for conversion of the delivered energy
depending on net or gross calorific value, as both primary energies are equal.

Qp,out = Z(Qdel,out,j ) fp,j) (295)
J

where:
Qpou 1s the primary energy of the energy sources provided for processes outside the

system boundary;

Queoutj 18 the delivered energy of each energy carrier j provided for processes outside the
system boundary;

foj is the primary energy factor.

3. Summarized primary energy evaluation

For comparing the primary energy fed into the system with that provided for processes outside
the system boundary, the outgoing primary energy is subtracted from the incoming-one. (see
equations (296) and (297):

Qp = ijn - Qp,out (296)
Qp,Hs = Qp,in,Hs B Qp,out (297)
where:
Q, is the primary energy related to the net calorific value;

Qpus 18 the primary energy related to the gross calorific value;

Qpin  1s the net calorific value-related primary energy of the externally supplied energy
carriers;

Qp.inps 18 the gross calorific value-related primary energy of the externally supplied energy
sources;

Qpou 18 the primary energy of the energy sources provided for processes outside the
system boundary.

4. Assessment of CO: equivalent emissions

If the energy balance is to be transformed into a balance of CO, equivalent emissions, the
equations in Chapter VIII, sub-chapters 1-3 apply analogously. Instead of the primary energy
factors fp, CO, equivalents XCO, must be used. The final result is then the total mass of CO,
equivalent emissions mCO,.

CO, equivalents should be defined on national level.
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IX. CALCULATION PROTOCOL FOR DETERMINATION OF THE ENERGY CLASS
OF THE BUILDINGS

1. Introduction

This part of the Methodology defines the specific protocols that should be used to calculate the
energy consumption of the building (and the resulting use of primary energy) for purposes of:

1. Generating the Energy Performance Certificate (EPC) and
2. Compliance check with the Minimum Energy Performance Requirements (MEPR).

The purpose of the calculation methodology in this regard is to create a virtual or imaginary
model of the reference building, regarding the size, shape and the same design as the building
under review (the current building), which contains the same combination of activities and is
subject to the same climatic conditions and demand parameters.

However, the details of construction and servicing systems of the reference building should be
specified in a detailed "recipe" on how to define the standards whereby all other buildings are
compared. The energy performance of these imaginary buildings is then calculated using the
actual calculation methodology, and the resulting energy use determines the target against which
the actual building performance is compared.

This methodology serves for the calculation of energy consumption for heating, cooling,
ventilation, lighting and hot water systems of a particular building. These calculations are
produced for the current building and also for the reference building as defined below. The
current methodology enables the calculation of the following:

1. Energy Performance (EP) of the assessed building — the calculated primary energy
demand of the building is transformed into equivalent indicator of the annual primary
energy demand per area, in kWh/(m?a).

2. Target energy class (TEC) — derived from the primary energy consumption of the
reference building per m?, in in kWh/(m?a).

2. Assessment and energy class of the building

The method of determining energy performance should use the actual performance report of the
current building with the performance of the standardized reference building where the reference
building has the same shape and size and activity parameters as the current building but
standardized efficiency and performance values.

2.1. Reference comparative buildings

Reference building specifications are defined as a good current practice in construction. This
represents the basis for the determination of Target Energy Class (TEC).

This part of the methodology defines the reference building which is the basis for determining
the energy assessment scale for the Energy Performance Certificate (EPC) and Minimum Energy
Performance Requirements (MEPR). Asset valuation assesses primary energy from the current
building compared to the primary energy of the reference building.

EPCs are intended to send market signals for relative performance of comparable buildings. In
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order to provide this stability, the reference building should be the same regardless:
1. whether the current building is naturally ventilated or has air conditioning,
2. choice of fuel.

The reference building must have the same size, form and zoning configuration as the current
building with the same conventions that relate to the measurement of dimensions.

Each space of the buildings must carry out the same activity (and therefore the parameter values
of the same activity) as proposed for the equivalent space in the current building. Reference and
current buildings should be given the same orientation and be exposed to the same climatic data.

2.2. Energy performance certificates (EPC)

Pursuant to the procedure set out in the Regulation defining the Energy Performance
Certification, the software implementing the calculation methodology should use the calculation
results to generate EPC through the following process:

1. Calculate the assessment of the actual building assets as a ratio between EP and TEC,
2. Convert into an energy band on the scale on an A™ to G scale,

3. Sets out recommendations for cost-effective improvements to the energy performance of
the current building.

2.3. Minimum Energy Performance Requirements (MEPR)

Minimum energy performance requirements for new buildings and existing buildings being
renovated (major renovations) has to be used for calculation of the energy performance of the
buildings. The approach defined here serves to determine the value of the EPC scale that all
buildings must fulfil or improve in order to meet the minimum performance requirements.

2.4. Consideration of the cost-optimal level

The methodology for calculation of the integrated energy performance of buildings enables the
calculation of the cost optimum levels of the energy performance requirements of the buildings,
building units and the elements of the buildings.

The cost-optimal level during the determination of minimum energy performance requirements
of buildings leads to the lowest cost during the estimated economic lifecycle.

Minimum requirements specifications with considerations of the cost optimal levels for
minimum energy performance requirements, at any time will be assigned through the Regulation
on minimal requirements of the energy performance of buildings.

2.5. Calculation of energy class of the building

Buildings are ranked into eight energy classes, from A" to G, where A" represents the most
favorable class, while G represents the least favorable energy class.

The building’s energy class is determined by comparing the calculated energy performance

indicator, EP kWh/(m?-a), for the assessed building under reference conditions, with the
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corresponding energy performance indicator of the comparative reference state, EPrer
kWh/(m?-a), for the same building, in accordance with the table below.

Energy class
A+ EP<O0

0 <EP<0,35 * EPget

0,35 * EPrer <EP <0,50 * EPger
0,50 * EPrer <EP < 0,71 * EPget
0,71 * EPgrer < EP < 1,00 * EPget
1,00 * EPgrer < EP < 1,41 * EPger
1,41 * EPgrer < EP <2,00 * EPget
2,00 * EPger < EP

Q| = =™ 9 Q] H| >

The energy performance (EP) for determining the energy class is calculated according to the
following formula:

Primary energy demand of the assessed building

EP =
Correction factor * Primary energy demand of the reference building

The calculated indicator of the Energy Performance (EP) of the building is expressed as the ratio
between the primary energy demand of the building being assessed and the primary energy
demand of the comparative reference building, adjusted by the correction factor.

The primary energy demand for the building to be assessed is compared with the calculated
primary energy demand of the corresponding comparative referent building, using the
description of the compatative reference building. With this approach, compliance with the
minimum requirements will always result in Class D. In this way, the classes above D can
always be used to indicate more energy-efficient buildings.

The energy class of the building is indicated graphically with an arrow on the energy scale in the
Energy Performance Certificate (EPC), together with the data for the building’s energy
performance indicator (EP).
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ANNEX 2

CLIMATE DATA

The Climate data for the zone

Climatic zone data Template 1.2
version:
ID ClimateZonel
Name Pristina
Description Climate data for Pristina taken from Meteonorm
Average monthly temperature
Jan |Feb |Mar | Apr |May [Jun |Jul |Aug |Sep Oct |Nov |Dec | Average
°C |°C [°C |°C |°C |°C |[|°C |°C °C °C °C °C °C
nggz;ﬁ;?gmhly 03| 1,6 |67 [11,1]164(197[225] 223 | 161 | 119 | 58 | 12 | 11,3
Average solar radiation intensity
Average monthly radiation intensity [W/m?] Total
kWh/m2a
Orientation Incline |Jan |Feb |Mar | Apr |May |Jun |Jul |Aug |Sep Oct |Nov |Dec |Jan-Dec
horizontal 0° 55 | 80 | 120 | 175 | 221 | 252 | 260 | 221 157 107 | 64 54 1292
south 30° 84 | 114 | 145 | 184 | 218 | 242 | 254 | 233 178 137 | 93 90 1443
45° 93 | 122 | 146 | 176 | 200 | 218 | 231 | 219 175 142 | 100 | 100 1405
60° 96 | 123 | 140 | 159 | 175 | 186 | 199 | 196 163 140 | 101 | 106 1304
90° 87 | 106 | 108 | 108 | 110 | 107 | 117 | 125 119 114 | 89 98 941
south-east 30° 73 | 99 | 139 | 182 | 218 | 241 | 251 | 227 169 124 | 80 76 1374
45° 76 | 101 | 139 | 173 | 205 | 222 | 232 | 215 163 124 | 82 81 1326
60° 76 | 98 | 133 | 159 | 185 | 196 | 206 | 195 152 118 | 80 82 1229
90° 64 | 80 | 104 | 116 | 132 | 132 | 142 | 138 113 93 65 71 915
south-west 30° 76 | 106 | 132 | 177 | 215 | 244 | 257 | 228 169 130 | 86 80 1390
45° 81 | 110 | 130 | 168 | 200 | 225 | 238 | 216 163 131 91 87 1347
60° 82 | 110 | 122 | 153 | 180 | 200 | 213 | 196 152 127 | 91 90 1253
90° 71 | 92 | 93 | 111 | 128 | 135 | 147 | 140 113 103 | 78 80 943
east 30° 51 73 | 119 | 167 | 210 | 234 | 242 | 209 148 99 59 50 1215
45° 48 | 68 | 114 | 156 | 196 | 215 | 223 | 194 137 92 56 48 1132
60° 44 | 63 | 105 | 143 | 180 | 192 | 201 | 175 125 85 51 44 1031
90° 34 | 49 | 82 | 108 | 136 | 141 | 149 | 133 93 65 40 36 781
west 30° 54 | 81 | 110 | 162 | 206 | 240 | 250 | 209 148 105 | 67 55 1235
45° 52 | 78 | 102 | 150 | 191 | 222 | 233 | 195 138 100 | 65 54 1157
60° 49 | 73 | 93 | 136 | 174 | 200 | 212 | 177 125 93 62 51 1058
90° 39 | 59 | 72 | 102 | 133 | 150 | 161 | 134 93 73 50 42 811
north-west 30° 33 | 54 | 87 | 143 | 191 | 226 | 233 | 183 123 78 45 31 1045
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45° 28 | 45 | 73 | 123|166 [ 197 | 205 | 156 | 104 | 66 | 38 | 26 897
60° 24 | 38 | 62 | 105|144 [ 169 | 177 | 132 | 88 | 57 | 33 | 23 770
90° 19 | 29 | 48 | 77 |107 122130 | 96 | 64 | 43 | 25 | 18 570
north-east 30° 32150 | 93 | 147|193 [220 | 226 | 183 | 123 | 74 | 42 | 30 | 1033
45° 26 | 41 | 79 | 127 | 170 [ 190 | 195 | 155 | 104 | 62 | 35 | 25 886
60° 23 | 35 | 68 | 110 | 147 [ 160 | 166 | 132 | 88 | 53 | 31 | 22 759
90° 18 | 28 [ 51 | 81 | 107 | 114 | 118 | 97 | 65 | 40 | 24 | 18 557
north 30° 25 | 38 | 76 | 136 | 186 [ 219 | 224 | 172 | 111 | 61 | 33 | 24 955
45° 23 | 32 | 54 | 108 | 155|184 | 188 | 134 | 80 | 46 | 30 | 22 774
60° 21 [ 29 | 46 | 79 | 120 | 143 | 145 | 93 | 63 | 42 | 27 | 20 608
90° 18 | 25 [ 38 [ 59 |77 |85 |8 | 65 | 50 | 35 | 22 | 17 424
Dimensioning for max heating/cooling
load
Dimension Radiatio min/
n S |SE|SW| E | W | N [NE| N | max
hor | W/ | W/ | W/ | W/ | W/ | W | W/ | Wim2 | daily
W/m? m> | m? | m? | m2 | m? | W | m temp
m? °C
%fy" for cooling load in 948 | 514 | 657 | 657 | 755 | 755 | 552 | 552 | 168 | 28.6
gg’; for cooling load in 760 | 760 | 798 | 798 | 680 | 680 | 341 | 341 | 123 | 23,1
Max for heating load in 0 0 0 0 0 0 0 0 0 106

Jan
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ANNEX 3
ENERGY FACTORS AND EMISSION FACTORS OF FUELS

Table of the energy sources to be used for clalculations in National Calculation Methodology
(NCM)

Unit Lower Heating Upper to lower ;?:;:L CO: factor
Energy source | Name of energy carrier Value (LHV), call)(l))riﬁc value ! pener y (gr/’kWh)
(kWh/kg) e t(%ry (gr/kWh)
Factors for the energy sources supplied from the long distances or from the grid
ég;lll)racne (Hard | Anthracite (Hard Coal) ke (275;2;); 1,043 1,04 394,00°
Biogas Landfill gas, Sludge o 14,000 1117 118 98,00
gas, other biogas
Gas Natural gas kg 13.1010 1,111 1,222 201.00"3
LG II;S t?()&ig;‘g‘;‘)l ke 12.77814 1,005 | 116 | 2250007
Light fuel oil Fuel oil (diesel) | 1175018 1,06 1,120 272,00%!
(Diesel)
Heavy fuel oil Heavy fuel oil, or
Residual Fuel Oil
(mazut), <1010 kg/m3 kg 1 1’2222 1,0623 1’124 278,6425
at 15 °C
Gasoline Gasoline 1 12.222% 1,06%7 1,128 249,482
Lignite / Coal Lignite kg 2,163% 1,083! 1,232 353,00%3
Electricity Electricity kWh 1,00 1,00 3,073 1438%
Waste ‘\xsstt: lilee:tt) (Municipal KWh (2.056—2.97232 1,00 1,349 58.00%
' DIN V 18599-1
% According to AT Nr.04/2021
3 EN ISO 52000 (page 98)

4 Regulation 02/2018 for NCM, table 29
3 Regulation 02/2018 for NCM, table 29
¢ IPCC 2006

7 EN ISO 52000 (page 97)

8 Regulation 02/2018 for NCM, table 29
o Regulation 02/2018 for NCM, table 29
10 According AI Nr.04/2021

""EN ISO 52000 (page 97)

12 Regulation 02/2018 for NCM, table 29
13 Regulation 02/2018 for NCM, table 29
14 According AI Nr.04/2021

1S EN ISO 52000 (fage 97)

16 Regulation 02/2018 for NCM, table 29
17 Regulation 02/2018 for NCM, table 29
18 According AI Nr.04/2021

19 EN ISO 52000 (page 97)

2 Regulation 02/2018 for NCM, table 29
2l Regulation 02/2018 for NCM, table 29
22 IPCC 2006

2 EN ISO 52000 (page 97)

2 EN ISO 52000 (page 94, per Fossil fuels Liquid. This standard puts in one category values for Light Fuel Oil (Diesel) and Heavy Fuel Oil
% IPCC 2006

% According AI Nr.04/2021

2T EN ISO 52000 (page 97)

2 EN ISO 52000 (page 94, per Fossil fuels Liquid. This standard puts in one category values for Light Fuel Oil (Diesel) and Heavy Fuel Oil
2 IPCC 2006

3 According AI Nr.04/2021

3UEN ISO 52000 (page 98)

32 Regulation 02/2018 for NCM, table 29
3 Regulation 02/2018 for NCM, table 29
3* Regulation 02/2018 for NCM, table 29
3 Regulation 02/2018 for NCM, table 29

169



B}o f}lels B}ogfisohne, Biodiesels | 7.50% 106 1,50% 70,00
(liquid) (liquid)
Biomass Firewood (Dry) 4,334

kg 1,084 1,014 314
Biomass Wood chips kg (2.0 —3.2)* 1,08 1,01¥ 3148
Biomass Pellets kg 4.667% 1,08 1,010 315!
District Heating | District Heating (CHP,
(CHP, fossil) fossil) kWh 1.0 1,032 0.47% 175%
District Heating | District Heating (CHP,
(CHP, renewable Wood Chips) | kWh 1.0 1,0% 0.7% 45,0°7
renewable)
Factors for the energy sources produced in the location3?

Unit Lower Heating Upper to lower ;?:;:L CO: factor
Energy source | Name of energy carrier Value (LHV), caﬁ)l;iﬁc value 5 pener y (gr/’kWh)
(kWh/kg) e t(’fry (gr/kWh)

Solar electric 1 0
energy
Solar thermal ] 0
energy
Wind electric | 0
energy
Geothermal,
erothermal, 1 0
hydrothermal
Energy delivered to the grid®
Electric energy | | 2,5 |

% According AI Nr.04/2021

37 Regulation 02/2018 for NCM, table 29

3 Regulation 02/2018 for NCM, table 29

¥ IPCC 2006

40EN ISO 52000, page 94

41 EN ISO 52000, page 94

42 According to IPCC 2006. This value also was used by JICA in projects in Kosova.

4 EN ISO 52000 (page 98)

4 Regulation 02/2018 for NCM, table 29

45 Regulation 02/2018 for NCM, table 29

46 Sipas Ngrohtores né Gjakové pér Dendésia e bruto 160 deri 300 kg/m3, Pérmbajtja e ujit (W) 30 deri 55 % me peshé né mesatare,
Vlera e nxehjes Hu min. 2.0 kWh/kg deri né maks. 3.2 kWh/kg, vlera kalorifike éshté marré nga mesatarja e vlerave
47 Regulation 02/2018 for NCM, table 29

48 Regulation 02/2018 for NCM, table 29

4 According AI Nr.04/2021

0 Regulation 02/2018 for NCM, table 29

5! Regulation 02/2018 for NCM, table 29

52 According DIN V 18599-1:2007-02, fage 62

%3 According to calculations based on the data provided bz the NP ”Termokos” SH.A.

3% According NP “Termokos” SH.A.

55 According DIN V 18599-1:2007-02, fage 62

% According DIN V 18599-1:2007-02, fage 59

57 According to own calculations based on the ERO Report 2023 and the IPA Study for investment in District Heating in Gjakova
38 According to EN ISO 52000

¥ DIN V 18599-1

% According EN ISO 52000
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ANNEX 4
LIST OF NORMATIVE REFERENCES

For dated references listed below, only the cited edition applies. For undated references, the latest
edition of the referenced document applies, including any amendments or revisions.

1.

10.

11.

12.
13.

DIN V 18599:2018-09, Energy efficiency of buildings — Calculation of the energy need,
delivered energy and primary energy for heating, cooling, ventilation, domestic hot water
and lighting

EN ISO 52016-1:2017, Energy performance of buildings - Energy needs for heating and
cooling, internal temperatures and sensible and latent heat loads - Part 1: Calculation
procedures.

SK SSH EN ISO 52022-1, Energy performance of buildings — Thermal, solar and
daylight properties of building components and elements — Part 1: Simplified calculation
method of the solar and daylight characteristics for solar protection devices combined with
glazing

SK SSH EN ISO 52022-3, Energy performance of buildings — Thermal, solar and
daylight properties of building components and elements — Part 3: Detailed calculation
method of the solar and daylight characteristics for solar protection devices combined with
glazing

EN ISO 13786:2017, Thermal performance of building components - Dynamic thermal
characteristics - Calculation methods

SK SSH EN ISO 13789, Thermal performance of buildings - Transmission and ventilation
heat transfer coefficients - Calculation method

EN ISO 13370: 2017, Thermal performance of buildings - Heat transfer via the ground -
Calculation methods

EN 16798-1, Energy performance of buildings - Ventilation for buildings - Part 1: Indoor
environmental input parameters for design and assessment of energy performance of

buildings addressing indoor air quality, thermal environment, lighting and acoustics
(Module M1-6)

EN 16798-3, Energy performance of buildings - Ventilation of buildings - Part 3:
Ventilation of non-residential buildings - Performance requirements for ventilation, air-
conditioning and room cooling systems (Modules M5-1, M5-4)

EN 13363-1, Solar protection devices combined with glazing - Calculation of total solar
energy and light transmittance - Part 1: Simplified method

EN 13363-2, Solar protection devices combined with glazing - Calculation of total solar
energy transmittance and light transmittance - Part 2: Detailed calculation method

EN 410, Glass in building - Determination of luminous and solar characteristics of glazing

SK SSH EN ISO 6946, Building components and building elements - Thermal resistance
171



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.
28.
29.

30.

31.

32.

and thermal transmittance — Calculation methods

EN ISO 7345, Thermal performance of buildings and building components - Physical
quantities and definitions

SK EN ISO 9288, Thermal insulation - Heat transfer by radiation - Physical quantities and
definitions

EN ISO 9972, Thermal performance of buildings — Determination of air permeability
of buildings — Fan pressurization method

EN ISO 10077-1:2017, Thermal performance of windows, doors and shutters —
Calculation of thermal transmittance — Part 1: General

EN ISO 10211, Thermal bridges in building construction — Heat flows and surface
temperatures — Detailed calculations

SK SSH EN ISO 12631, Thermal performance of curtain walling — Calculation of thermal
transmittance

EN 12464-1:2011-08, Light and lighting - Lighting of work places - Part 1: Indoor work
places

EN 215-1:1988-03, Thermostatic radiator valves - Part 1: Requirements and test methods

EN 255-2:1997-07, Air conditioners, liquid chilling packages and heat pumps with
electrically driven compressors - Heating mode - Part 2: Testing and requirements for
marking for space heating units

SK EN 416-2, Single burner gas-fired overhead radiant tube heaters for non-domestic use -
Part 2: Rational use of energy

EN 419-2, Non-domestic gas-fired overhead luminous radiant heaters - Part 2: Rational use
of energy

SK EN 442, Radiators and convectors

EN 1196, Domestic and non-domestic gas-fired air heaters - Supplementary requirements
for condensing air heaters

EN 1264, Water based surface embedded heating and cooling systems
SK EN 12828, Heating systems in buildings - Design for water-based heating systems

EN 12831, Energy performance of buildings - Method for calculation of the design heat
load

EN 12897, Water supply - Specification for indirectly heated unvented (closed) storage
water heaters

EN 12895-2, Thermal solar systems and components - Solar collectors - Part 2: Test
methods

EN 13410, Gas-fired overhead radiant heaters - Ventilation requirements for non-domestic
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.
48.

49.

premises

SK EN 14037, Free hanging heating and cooling surfaces for water with a temperature
below 120°C

EN 14336, Heating systems in buildings - Installation and commissioning of water based
heating systems

SK EN 14337, Heating systems in buildings - Design and installation of direct electrical
room heating systems

EN 14511 (all parts), Air conditioners, liquid chilling packages and heat pumps with
electrically driven compressors for space heating and cooling

EN 14511-2:2013-12, Air conditioners, liquid chilling packages and heat pumps with
electrically driven compressors for space heating and cooling - Part 2: Test conditions

EN 14511-3, Air conditioners, liquid chilling packages and heat pumps with electrically
driven compressors for space heating and cooling - Part 3: Test methods

EN 14511-4, Air conditioners, liquid chilling packages and heat pumps with electrically
driven compressors for space heating and cooling - Part 4: Requirements

SK EN 15035, Heating boilers - Special requirements for oil-fired room sealed units up to
70 kW.

EN 15232:2012-09, Energy performance of buildings - Impact of building automation,
controls and building management

EN 15316-2:2007-10, Heating systems in buildings - Method for calculation of system
energy requirements and system efficiencies - Part 2-1: Space heating emission systems

EN 15500:2008, Control for heating, ventilating and air-conditioning applications -
Electronic individual zone control equipment,

EN 15502-2-1, Gas-fired central heating boilers - Part 2-1: Specific standard for type C
appliances and type B2, B3 and B5 appliances of a nominal heat input not exceeding 1 000
kW

EN 15502-2-2, Gas-fired central heating boilers - Part 2-2: Specific standard for type B1
appliances

EN 16147, Heat pumps with electrically driven compressors - Testing, performance rating
and requirements for marking of domestic hot water units,

EN 16430, Fan assisted radiators, convectors and trench convectors

EN 60240-1, Characteristics of electric infra-red emitters for industrial heating - Part 1:
Short wave infra-red

EN ISO 7730, Ergonomics of the thermal environment - Analytical determination and
interpretation of thermal comfort using calculation of the PMV and PPD indices and local
thermal comfort criteria

173



50.
51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.
62.

63.

64.

65.

66.

SK EN ISO 9806, Solar energy — Solar thermal collectors — Test methods,

EN 308, Heat exchangers - Test procedures for establishing performance of air to air
and flue gases heat recovery devices

EN 12976-1, Thermal solar systems and components - Factory made systems - Part 1:
General requirements,

SK EN 12976-2, Thermal solar systems and components - Factory made systems - Part 2:
Test methods

SK EN 13141-7, Ventilation for buildings - Performance testing of components/products for
residential ventilation -Part 7: Performance testing of ducted mechanical supply and
exhaust ventilation units (including heat recovery).

EN 13141-8, Ventilation for buildings - Performance testing of components/products for
residential ventilation - Part 8: Performance testing of un-ducted mechanical supply and
exhaust ventilation units (including heat recovery) for mechanical ventilation systems
intended for a single room.

EN 13142, Ventilation for buildings - Components/products for residential ventilation -
Required and optional performance characteristics.

EN 15241, Ventilation for buildings - Calculation methods for energy losses due to
ventilation and infiltration in commercial buildings.

EN 16573, Ventilation for buildings - Performance testing of components for
residential buildings - Multifunctional balanced ventilation units for single family
dwellings, including heat pumps.

EN 14825, Air conditioners, liquid chilling packages and heat pumps, with electrically
driven compressors, for space heating and cooling - Testing and rating at part load
conditions and calculation of seasonal performance.

EN 13053, Ventilation for buildings - Air handling units - Rating and performance for
units, components and sections.

SK EN 89, Gas-fired storage water heaters for the production of domestic hot water.

EN 12975-1:2006-06, Thermal solar systems and components — Solar collectors — Part 1:
General requirements.

SK EN 12977-3, Thermal solar systems and components - Custom built systems -
Part 3: Performance test methods for solar water heater stores.

SK EN 60379, Methods for measuring the performance of electric storage water-heaters for
household purposes.

EN 60904-3, Photovoltaic devices - Part 3: Measurement principles for terrestrial
photovoltaic (PV) solar devices with reference spectral irradiance data.

EN 61829, Photovoltaic (PV) array - On-site measurement of current-voltage
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67.

68.
69.

70.

71.

72.

73.
74.

75.

76.

characteristics.

EN 50465, Gas appliances - Combined heat and power appliance of nominal heat input
inferior or equal to 70 kW.

DIN 277-1, Floor areas and volumes in buildings - Part 1: Building construction

DIN 4108 Supplement 2, Thermal insulation and energy saving in buildings - Thermal
bridges - Planning and execution examples

DIN 4108-2, Thermal insulation and energy saving in buildings - Part 2: Minimum
requirements for thermal insulation

DIN 4108-4, Thermal insulation and energy saving in buildings - Part 4: Thermal and
moisture insulation design values

DIN 4108-7, Thermal insulation and energy saving in buildings - Part 7: Air
tightness of buildings, requirements, planning and execution recommendations and
examples

DIN 5034-3, Daylight in interiors - Part 3: Calculation

DIN 1946-6, Ventilation and air conditioning - Part 6: Ventilation for residential
buildings - General requirements, requirements for measuring, performance and labelling,
delivery/acceptance (certification) and maintenance

DIN V 4753-8:1996-12, Water heaters and water heating installations for drinking water and
for service water - Part 8: Thermal insulation for water heaters with nominal capacity up to
1000 1 - requirements and testing

DIN 8960, Refrigerants - Requirements and symbols

175



ANNEX §

USER PROFILES OF THE BUILDINGS

The building user profile represents a structured description of how a building or parts of it are
used by occupants over time. It reflects the actual behavior of people within the space and includes
information on occupancy, usage schedules, indoor conditions, types of activities, as well as the
use of lighting, equipment, and technical systems. The usage profile is a key element in the
assessment of a building’s energy performance, as it directly affects the energy required for
heating, cooling, ventilation, domestic hot water, and lighting.

In practice, a building may have one or several different usage profiles within it, particularly in
cases of mixed-use functions. For example, a school building may include classrooms,
administrative offices, and sports facilities, each of which has different usage characteristics. In
such cases, the building is divided into zones, and an appropriate user profile is defined for each
zone in accordance with the actual function of the space.

The use of clearly defined profiles, and where necessary, multiple profiles within the same
building, enables more realistic and comparable calculations of energy consumption and the
building’s energy balance during the assessment process for Energy Performance Certification
(EPC). The following section of this annex presents tables with data for different usage profiles,
which are used in calculations for the preparation of EPCs
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1. Family house

[User profile for a non-residential zone ° [Yes/No] No
(Can be used as main use - [Yes/No] Yes
Can be low heated 3 [Yes/No] No
Daily usage times - time of day 0:00 24:00
IAnnual usage days dhuz.a d/a 365
Usage times Da%ly operat%ng hours of heati.ng .systefn o - time of day 6:00 22:00
Dall.y operating hours of ventilation, air-conditioning and time of day 6:00 22:00
cooling systems
IAnnual operating days of HVAC systems dop.a d/a 365
Set-point temperature heating i h.sol °C 19.0
Set-point temperature cooling 0 c.soll °C 26.0
Minimum temperature heating for design rating i h,min °C 19.0
Indoor space [Maximum temperature cooling for design rating i c.max °C 26.0
conditions [Temperature reduction for set-back operation ABina k 3.0
IDHW Demand - I/(person day) | 35.0
Partial heating factor arp - 0.25
Arefa—re}ated minimum air volume flow (usually from v m¥/(h m?) 12
hygienic aspects)
Minimum Mlnlmum air volume flow for the building (building-related Vacer m¥/(hm?) 0.8
. fair volume flow)
outdoor-air . R .
Relative absence ventilation systems (for presence detection
volume flow CRLT - 0.50
or gas sensors)
Partial operating factor for ventilation systems (presence in
Frer - 0.50
the zone)
Maintained illuminance En Ix 200.0
Height of the work plane hne m 0.80
Reduction factor for area that needs to have the full
. . ka - 0.60
illuminance level
Lighting ~ Relative absence (within operating time) Ca - 0.20
[Room index (dimensionless geometric value used in split flux
k - 1.30
imethod)
Reduction factor for lighting related to the building usage F, - 0.20
Reduction factor for lighting of vertical areas kvs - 1.00
Occupation density - m? per person | 30.00
Internal heat [Full operating hours persons - h/d 16.00
gains Heat flux of one person - W per person | 70.00
[Full operating hours equipment and devices - h/d 13.00
Simultaneous power - W/m? 2.40
Buildi Automation Class D C B A
au tilm;gin Summand for consideration of building automation AOgms K 0.0 0.0 -0.5 -1.0
[Factor for adaptive temperature control fadap - 1.00 1.00 1.35 1.35
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2. Residential building

User profile for a non-residential zone ° [Yes/No] No
Can be used as main use - [Yes/No] Yes
Can be low heated B [Yes/No] No
Daily usage times - time of day 0:00 24:00
Annual usage days dhuiz.a d/a 365
Usage times Daily operating hours of heating system - time of day 6:00 22:00
Dally operating hours of ventilation, air-conditioning and time of day 6:00 22:00
cooling systems
Annual operating days of HVAC systems dopa d/a 365.0
Set-point temperature heating Oih.sol °C 19.0
Set-point temperature cooling 0i.c.500 °C 26.0
Minimum temperature heating for design rating Oihmi °C 19.0
Indoor
fp;:;l Maximum temperature cooling for design rating 0icma °C 26.0
conditions | Temperature reduction for set-back operation ABin k 3.0
DHW Demand - V(person | 35 o
day)
Partial heating factor arp - 0.15
Areg—rt?lated minimum air volume flow (usually from A m¥/(h m?) 14
hygienic aspects)
Minimun'l Minimurp air volume flow for the building (building- Vagc m¥(hm?) 0.9
outdoor-air | related air volume flow) i
volume Relative absence ventilation systems (for presence
. . CRLT - 050
flow detection or gas sensors)
Partial operating factor for ventilation systems (presence
. Frer - 0.50
in the zone)
Maintained illuminance E. Ix 200.0
Height of the work plane hne m 0.80
Reduction factor for area that needs to have the full
. . ka - 0.60
illuminance level
Lighting Relative absence (within operating time) Ca - 0.20
Room index (dimensionless geometric value used in split
k - 1.30
flux method)
Reduction factor for lighting related to the building usage F, - 0.20
Reduction factor for lighting of vertical areas kvs - 1.00
. . m? per
Occupation density - 20.00
person
Full operating hours persons - h/d 16.00
Internal W per
heat gains Heat flux of one person - person 70.00
Full operating hours equipment and devices - h/d 13.00
Simultaneous power - W/m? 2.40
Automation Class D C B A
Building Summand for consideration of building automation AB K 0.0 0.0 -0.5 -1.0
automation MS
Factor for adaptive temperature control fadap - 1.00 1.00 1.35 1.35
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3. Personal office (single occupant)

Start and end of building use - o'clock 7:00 18:00 |
Annual days of use dhutza d/a 250.0
Total hours with daylight while g ha 254300
operating hours
Total hours without daylight while et ha 207.0
L operating hours ©
Operating times .
Start and end of operation for ,
O . - o'clock 5:00 18:00
ventilation and cooling system
Ann}lal days of use venFllatlon, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) ) 5:00 18:00
system
Set temperature heating Qi husoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qi c.max °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) Y
Minimum area-related ventilation N )
(fresh air) volume flow Va m?/(h m?) dl
ot g Minimum external air-supply volume
Ventilat 3 2
IO fow for buildings Vage  m*/(hm?) 23
Relative absence HVAC CRLT - 0.3
Partial operation factor to account for
HVAC related to the building Frir - 0.7
operating time
Maintained illumination En Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination =~ ka - 0.8
level)
Lighting Relative absence (1-simultaneity Ca ) 03
factor)
Room index k - 0.9
Reduction factor occupation lighting F, - 0.7
Reduction factor for lighting of
. kvs - 1.0
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 18.0 14.0 10.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) Wim? 6.0 39 5.0 7.0
Appliances W/m? 6.0 2.8 7.1 15.0
Heat geain per day Wh/(m2d) 40.0 73.0 132.0
D C B A
Building .
automation Summand Automation DQems 0.0 0.0 -0.5 -1.0
Factor for adative temperature control 1.00 1.00 1.35 1.35
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4. Workgroup office (two to six workplaces)

Start and end of building use - o'clock 7:00 18:00 |
Annual days of use dhutza d/a 250.0
Total hours with daylight while g ha 2543.0
operating hours
Total hours without daylight while et ha 207.0
L operating hours ©
Operating times s dend of o £
tart and end of operation for - o'clock 5:00 18:00
ventilation and cooling system
Ann}lal days of use venFllanon, s da 2500
cooling systemand heating system
Start and end of operation for heating ) ) 5.00 18:00
system
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qi.c.max °C 26.0
Tempejrature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) Y
Minimum area-related ventilation N )
(fresh air) volume flow Va m?/(h m?) dl
Ventilation Minimum external air-supply volume B
flow for buildings Vagen m*/(hm?) 2.5
Relative absence HVAC CRLT - 0.3
Partial operation factor to account for
HVAC related to the building Frit - 0.7
operating time
Maintained illumination E. Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 0.9
level)
Lighting Relative absence (1-simultaneity
Ca - 0.3
factor)
Room index k - 1.3
Reduction factor occupation lighting F, - 0.7
Reduction factor for lighting of
. kVB - 1 O
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 18.0 14.0 10.0
full operating low medium | high
max specific power hours
Internal heat h/d
sources pue to person (70W per person) W/m? 6.0 3.9 5.0 7.0
Appliances W/m?2 6.0 2.8 7.1 15.0
Heat geain per day Wh/(m2d) 40.0 73.0 132.0
D C B A
Building .
automation Summand Automation DQgms 0.0 0.0 -0.5 -1.0
Factor for adative temperature control 1.00 1.00 1.35 1.35
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5. Landscaped office (seven or more workplaces)

Start and end of building use - o'clock 7:00 18:00 |
Annual days of use dhuiz.a d/a 250.0
Total hours with daylight while g ha 25430
operating hours
Total hours without daylight while et ha 207.0
L operating hours ©
Operating times S d end of con f
tart anc end of operation for - o'clock 5:00 18:00
ventilation and cooling system
Ann}lal days of use venFllanon, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) ) 5.00 18:00
system
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qin.min °C 20.0
Tcmpcraturcs Maximum design temperature cooling Qi_c,mux °C 26.0
Tempetrature reduction for reduced DQixa K 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) GO
Minimum area-related ventilation N 2
(fresh air) volume flow Va m?/(h m?) el
i Tag Minimum external air-supply volume
Ventilat 3 2
entation flow for buildings VaGeb m¥(hm?) 25
Relative absence HVAC CRLT - 0.2
Partial operation factor to account for
HVAC related to the building Frir - 1.0
operating time
Maintained illumination E. Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ks - 0.9
level)
Lighting Relative absence (1-simultaneity
Ca - 0.0
factor)
Room index k - 2.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of
. kvs - 1.0
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 12.0 10.0 8.0
full operating low medium | high
max specific power hours
Internal heat h/d
sources pue to person (70W per person) W/m?2 6.0 5.8 7.0 8.8
Appliances W/m? 6.0 42 10.0 18.8
Heat geain per day Wh/(m?2d) 60.0 102.0 166.0
1di D C B A
Building = g1 mand Automation DQs 0.0 0.0 05 | -10
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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6. Meeting, conference and seminar room

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhutza d/a 250.0
Total hours with daylight while g ha 2543.0
operating hours
Total hour; without daylight while o ha 207.0
Operating times | OPerating hours )
StarF an.d end of ope.ranon for ) oclock 5:00 18:00
ventilation and cooling system
Ann}lal days of use venFllanon, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) ) 5.00 18:00
system
Set temperature heating Qihusoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures | Maximum design temperature cooling  Qjcmax °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) A0
Minimum area-related ventilation N 2
(fresh air) volume flow Va m?/(h m?) L
S Minimum external air-supply volume 3 2
Ventilation flow for buildings VaGeb m?%(hm?) 25
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frit - 0.5
operating time
Maintained illumination E. Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 0.9
level)
Lighting Relative absence (1-simultaneity
° Ca - 0.5
factor)
Room index k - 1.3
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of
. kvs - 1.0
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 4.0 3.0 2.0
full operating low medium | high
max specific power hours
Internal heat h/d
sources pue to person (70W per person) W/m? 4.0 17.5 23.3 35.0
Appliances W/m?2 4.0 1.0 2.0 3.0
Heat geain per day Wh/(m2d) 74.0 101.0 152.0
o D C B A
B”‘ld”?g Summand Automation DQgms 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35




7. Booking hall

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhutza d/a 250.0
Total hours with daylight while g ha 254300
operating hours
o Total hours without daylight while o ha 207.0
Operating times | operating hours
StarF an.d end of operation for ) oclock 5:00 18:00
ventilation and cooling system
Anm..lal days of use VenFllatlon, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) ) 5:00 18:00
system
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qi.c.max °C 26.0
Tempejrature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) A0
Minimum area-related ventilation N 2
(fresh air) volume flow Va m?/(h m?) 240
T Minimum external air-supply volume P
Ventilation flow for buildings Vace m?3/(hm?) 1.3
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frit - 1.0
operating time
Maintained illumination En Ix 200.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 0.9
level)
Lighting Relative absence (1-simultaneity
Ca - 0.0
factor)
Room index k - 1.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of K ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 16.0 12.0 8.0
full operating low medium | high
max specific power hours
Internal heat h/d
sources pue to person (70W per person) W/m? 6.0 4.4 5.8 8.8
Appliances Wim? 6.0 1.5 4.0 9.5
Heat geain per day Wh/(m?2d) 35.0 59.0 110.0
o D C B A
B””d”?g Summand Automation DQems 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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8. Retail shop / department store (without refrigerated products)

Start and end of building use - o'clock 8:00 20:00 |
Annual days of use dhuiz.a d/a 300.0
Total hours with daylight while g ha 3009.0
operating hours
Total tI}our; without daylight while - ha 591.0
Operating times operating hours )
StarF anq end of opgranon for ) oclock 6:00 20:00
ventilation and cooling system
Ann}lal days of use venglauon, s da 3000
cooling systemand heating system
Start and end of operation for heating ) ) 6:00 20:00
system
Set temperature heating Qinsoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qinmin °C 20.0
Temperatures Maximum design temperature cooling Qic.max °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) A0
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) i
o Minimum external air-supply volume 3 .
Ventilation flow for buildings VAGeb m?3/(hm?) 2.5
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frir - 1.0
operating time
Maintained illumination En Ix 300.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ks - 0.9
level)
Lighting Relative absence (1-simultaneity
Ca - 0.0
factor)
Room index k - 2.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of
. kvs - 1.5
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 6.0 5.0 4.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m?2 6.0 11.7 14.0 17.5
Appliances W/m?2 12.0 1.0 2.0 3.0
Heat geain per day Wh/(m2d) 82.0 108.0 141.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35




9. Retail shop / department store (with refrigerated products)

Start and end of building use - o'clock 8:00 20:00 |
Annual days of use dhuza d/a 300.0
Total hours with daylight while tany Wa 3009.0
operating hours
Total hours without daylight while fon Wa 5910
L operating hours ©
Operating times )
StarF anq end of opgranon for ) oclock 6:00 20:00
ventilation and cooling system
Annual days of.use ventilation, cooling e da 300.0
systemand heating system
Start and end of operation for heating ) ) 6:00 20:00
system
Set temperature heating Qinsoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qi hmin °C 20.0
Temperatures Maximum design temperature cooling Qi c.max °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) =
Mmlmum area-related ventilation (fresh V. m¥/(h m?) 40
air) volume flow
s Minimum external air-supply volume 3 »
Ventilation flow for buildings VA Geb m?/(hm?) 2.5
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building operating ~ Fger - 1.0
time
Maintained illumination En Ix 300.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 09
Lighting level). . )
Relative absence (1-simultaneity factor)  Ca - 0.0
Room index k - 2.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kv - 1.0
areas
Occupant Occupant density - - low medium high
density - m? per person 6.0 5.0 4.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m?2 6.0 11.7 14.0 17.5
Appliances W/m? 17.0 -12 -10 -8
Heat geain per day Wh/(m2d) —134 —86 =31
D C B A
Building Summand Automation DQeuis 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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10. Classroom (schools)

Start and end of building use - o'clock 8:00 15:00 |
Annual days of use dhuiz.a d/a 200.0
Total hours with daylight while g ha 1400.0
operating hours
Total hours without daylight while et ha 0.0
L operating hours ©
Operating times )
StarF anq end of opgranon for ) oclock 6:00 15:00
ventilation and cooling system
Anm..lal days of use Ve[‘lFllathl’l, e da 200.0
cooling systemand heating system
Start and end of operation for heating ) ) 6:00 15:00
system
Set temperature heating Qinsoll °C 21.0
Set temperature cooling Qi c.soll °C 24.0
Minimum design temperature heating Qinmin °C 20.0
Temperatures | Maximum design temperature cooling  Q; cmax °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) A
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) Y
- Minimum external air-supply volume 3 2
Ventilation flow for buildings VAGeb m?3/(hm?) 2.5
Relative absence HVAC CRLT - 0.3
Partial operation factor to account for
HVAC related to the building Frir - 0.9
operating time
Maintained illumination E. Ix 300.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ks - 1.0
level)
Lighting Relative absence (1-simultaneity C ) 03
- factor) A ’
Room index k - 2.0
Reduction factor occupation lighting F, - 0.9
Reduction factor for lighting of
. kVB - 1 O
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 3.5 3.0 2.5
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (60W per person) W/m?2 5.0 17.1 20.0 24.0
Appliances W/m? 5.0 2.0 4.0 6.0
Heat geain per day ‘Wh/(m2d) 96.0 120.0 150.0
D C B A
B uildipg Summand Automation DQgms 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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11. Lecture room, auditorium

Start and end of building use - o'clock 8:00 18:00 |
Annual days of use dhuiz.a d/a 150.0
Total hours with daylight while g ha 1408.0
operating hours
Total hours without daylight while et ha 92.0
T operating hours ©
Operating times .
StarF anq end of opgratlon for ) oclock 6:00 18:00
ventilation and cooling system
Ann}lal days of use venFllanon, s da 150.0
cooling systemand heating system
Start and end of operation for heating ) ) 6:00 18:00
system
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures | Maximum design temperature cooling  Qjcmax °C 26.0
Tempetrature reduction for reduced DQixa K 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) A
Minimum area-related ventilation N 2
(fresh air) volume flow Va m?/(h m?) A
S Minimum external air-supply volume 3 2
Ventilation flow for buildings VaGeb m?%(hm?) 25
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frit - 0.6
operating time
Maintained illumination E. Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 0.9
level)
Lighting Relative absence (1-simultaneity
Ca - 0.3
factor)
Room index k - 2.5
Reduction factor occupation lighting F, - 0.7
Reduction factor for lighting of
. kVB - 1 O
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 1.2 1.0 0.8
full Operating low medium hlgh
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) Wim? 6.0 58.3 70.0 87.5
Appliances W/m?2 6.0 2.0 4.0 6.0
Heat geain per day Wh/(m2d) 362.0 444.0 561.0
D C B A
Building Summand Automation DQems 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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12. Hospital ward or dormitory

Start and end of building use - o'clock 0:00 24:00
Annual days of use dhutza d/a 365.0
Total l_lours with daylight while aay h/a 4407.0
operating hours
Total l_lours without daylight while o ha 4353.0
.. .. | operating hours
Operating times o o
Start anq end of operation for ventilation oclock 0:00 24:00
and cooling system
Annual days of use ventilation, cooling e d/a 365.0
systemand heating system
Start and end of operation for heating ) ) 0:00 24:00
system
Set temperature heating Qinsoll °C 22.0
Set temperature cooling Qi c,s0ll °C 24.0
Minimum design temperature heating Qi h,min °C 20.0
Temperatures Maximum design temperature cooling Qi c.max °C 26.0
Temp;rature reduction for reduced DQuxa X 0.0
operation
Humidification requirement - - keine
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) ;
Mlmmum area-related ventilation (fresh Vi m¥(h m?) 50
air) volume flow
Ventilation Minimum external air-supply volume . N ,
flow for buildings Vacen m?(hm?) 23
Relative absence HVAC CRLT - 0.0
Partial operation factor to account for
HVAC related to the building operating Frir - 0.8
time
Maintained illumination En Ix 300.0
Working height hne m 0.8
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A :
Lighting Relative absence (1-simultaneity factor) ~ Ca - 0.0
Room index k - 1.5
Reduction factor occupation lighting F, - 0.5
Reduction factor for lighting of vertikal
kvs - 1.0
areas
Occupant Occupant density - - low medium high
density - m? per person 19.0 14.0 10.0
full low medium | high
max specific power Oplf;itrl:g
Internal heat h/d
sources pue to person (70W per person) W/m? 24.0 3.7 5.0 7.0
Appliances W/m? 6.0 2.0 4.0 6.0
Heat geain per day ‘Wh/(m?2d) 100.0 144.0 204.0
D C B A
Building | qummand Automation DQevis 0.0 0.0 05 | -10
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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13. Hotel bedroom

Start and end of building use - o'clock 21:00 8:00
Annual days of use dhutza d/a 365.0
Total hours with daylight while g ha 7430
operating hours
o Total hours without daylight while et ha 3272.0
Operating times | operating hours ©
StarF an_d end of ope_ratlon for ) oclock 0:00 24:00
ventilation and cooling system
Anm..lal days of use VenFllatlon, s da 365.0
cooling systemand heating system
Start and end of operation for heating ) ) 0:00 24:00
system
Set temperature heating Qinsoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qi hmin °C 20.0
Temperatures Maximum design temperature cooling Qic.max °C 26.0
Tempe.rature reduction for reduced DQuxa X _
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) S0
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?*/(h m?) XY
o Minimum external air-supply volume 3 2
Ventilation flow for buildings Vaceb m?/(hm?) 2.0
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frir - 0.5
operating time
Maintained illumination E. Ix 200.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
level)
Lighting Relative absence (1-simultaneity
Ca - 0.6
factor)
Room index k - 1.3
Reduction factor occupation lighting F, - 0.3
Reduction factor for lighting of
. kvs - 1.0
vertikal areas
Occupant Occupant density - - low medium high
density - m?2 per person 12.0 10.0 8.0
full operating low medium | high
max specific power hours
h/d
Internal heat )
sources pue to person (70W per person) W/m' 10.0 5.8 7.0 8.8
Appliances W/m? 11.0 2.0 4.0 6.0
Heat geain per day ‘Wh/(m?2d) 80.0 114.0 154.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 | -10
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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14. Canteen

Start and end of building use - o'clock 8:00 15:00 |
Annual days of use dhuiz.a d/a 250.0
Total hours with daylight while g ha 1750.0
operating hours
Total tIvlour; without daylight while o ha 00
Operating times operating hours .
StarF an.d end of operation for ) oclock 6:00 15:00
ventilation and cooling system
Anm..lal days of use Ve[‘lFllathl’l, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) ) 6:00 15:00
system
Set temperature heating Qi husoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qi hmin °C 20.0
Temperatures Maximum design temperature cooling Qicmax °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) S0
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) Y
o Minimum external air-supply volume 3 2
Ventilation flow for buildings VAGeb m?3/(hm?) 25
Relative absence HVAC CRLT - 0.7
Partial operation factor to account for
HVAC related to the building Frit - 1.0
operating time
Maintained illumination En Ix 200.0
Working height hye m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ks - 1.0
level)
Lighting Relative absence (1-simultaneity Ca ) 0.0
factor)
Room index k - 25
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of K ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 14 1.2 0.8
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) Wim? 3.0 50.0 58.3 87.5
Appliances Wim? 5.0 1.0 2.0 3.0
Heat geain per day ‘Wh/(m?2d) 155.0 185.0 278.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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15. Restaurant

Start and end of building use - o'clock 10:00 24:00
Annual days of use dhutza d/a 300.0
Total hours with daylight while g ha 2411.0
operating hours
Total tl}ourﬁ without daylight while - ha 1789.0
Operating times | ©Perating nours )
StarF anq end of opgratlon for ) oclock 3:00 24:00
ventilation and cooling system
Ann}lal days of use venFllanon, s da 3000
cooling systemand heating system
Start and end of operation for heating ) ) 3:00 2400
system
Set temperature heating Qihusoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qic.max °C 26.0
Tempejrature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) A
Minimum area-related ventilation N 2
(fresh air) volume flow Va m?/(h m?) L
- Minimum external air-supply volume 3 2
Ventilation flow for buildings Vaceb m¥(hm?) 25
Relative absence HVAC CRLT - 0.6
Partial operation factor to account for
HVAC related to the building Frit - 0.7
operating time
Maintained illumination En Ix 200.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ks - 1.0
level)
Lighting Relative absence (1-simultaneity
Ca - 0.0
factor)
Room index k - 25
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of
. kVB - 1 O
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 1.6 1.2 0.8
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) Wim? 4.0 43.8 58.3 87.5
Appliances W/m?2 7.0 1.0 2.0 3.0
Heat geain per day ‘Wh/(m?2d) 182.0 247.0 371.0
D C B A
B uildipg Summand Automation DQgums D C B A
automation
Factor for adative temperature control 0.00 0.00 -0.50 -1.00
1 1 1.35 1.35
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16. Kitchen in non-residential building

Start and end of building use - o'clock 10:00 23:00
Annual days of use dhuiz.a d/a 300.0
Total l}ours with daylight while - ha 2411.0
operating hours Y
Total k.lours without daylight while et ha 1489.0
L operating hours ©
Operating times ]
Staq anfi end of ope.ratlon for ) oclock 3:00 23:00
ventilation and cooling system
Annpal days of use venFllatlon, e da 300.0
cooling systemand heating system
Start and end of operation for heating ) 3:00 23:00
system
Set temperature heating Qi soll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating ~ Q; . min °C 20.0
Temperatures Maximum design temperature cooling Qi c.max °C 26.0
Temp;rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) -
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) Sl
Ventilation Minimum external air-supply volume B _
flow for buildings Vagen m?/(hm?)
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building Frit - —
operating time
Maintained illumination En Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full ka - 1.0
illumination level)
Lighting Relative absence (1-simultaneity
c - Ca - 0.0
factor)
Room index k - 1.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of X ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 10.0 10.0 10.0
full operating low medium high
max specific power hours
h/d
Internal heat
sources pue to person (80W per person) Wim? 7.0 8.0 8.0 8.0
Appliances W/m? 6.0 200.0 300.0 400.0
Heat geain per day ‘Wh/(m?2d) 1256.0 1856.0 | 2456.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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17. Kitchen - preparation room or storeroom

Start and end of building use - o'clock 10:00 23:00 |
Annual days of use dhuiz.a d/a 300.0
Total hours with daylight while g ha 2411.0
operating hours
Total hours without daylight while et ha 1489.0
L operating hours ©
Operating times Start and end of tion f
Artance enc of operation for - o'clock 8:00 23:00
ventilation and cooling system
Ann}lal days of use venFllanon, e da 300.0
cooling systemand heating system
Start and end of operation for heating ) ) 3:00 23:00
system
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures | Maximum design temperature cooling  Qjcmax °C 26.0
Tempetrature reduction for reduced DQixa K 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) ;
Minimum area-related ventilation N 2
(fresh air) volume flow Va m?/(h m?) L
T Minimum external air-supply volume 3 2
Ventilation flow for buildings VaGeb m¥(hm?) -
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building Frit - -
operating time
Maintained illumination En Ix 300.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
level)
Lighting Relative absence (1-simultaneity
Ca - 0.5
factor)
Room index k - 1.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of X ) 10
vertikal areas VB )
Occupant Occupant density - - low medium | high
density - m? per person 15.0 10.0 5.0
full operating low medium | high
max specific power hours
h/d
Internal heat )
sources pue to person (80W per person) W/m' 7.0 5.3 8.0 16.0
Appliances Wim? 6.0 20.0 30.0 40.0
Heat geain per day Wh/(m?d) 157.0 236.0 352.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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18. Toilets and sanitary facilities in non-residential buildings

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhutza d/a 250.0
Eotal hours with daylight while operating taay Wa 254300
ours
Total l}ourﬁ without daylight while - Wa 207.0
Operating times | OPerating hours ) o
Start anq end of operation for ventilation ) oclock 5.00 18:00
and cooling system
Annual days of use ventilation, cooling e da 2500
systemand heating system
Start and end of operation for heating ) ) 5.00 18:00
system
Set temperature heating Qihosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qi hmin °C 20.0
Temperatures | \faximum design temperature cooling Qicmax °C 26.0
Tempe_rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - keine
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) )
Mlnlmum area-related ventilation (fresh Vi m¥/(h m?) 15.0
air) volume flow
o Minimum external air-supply volume 3 »
Ventilation flow for buildings Vageb m%(hm?) 5.0
Relative absence HVAC CRLT - 0.7
Partial operation factor to account for
HVAC related to the building operating Frir - 1.0
time
Maintained illumination En Ix 200.0
Working height hne m 0.8
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A :
Lighting Relative absence (1-simultaneity factor) Ca - 0.9
Room index k - 0.8
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kv - 1.0
areas
Occupant Occupant density - - low medium high
density - m?2 per person = = -
full low medium | high
max specific power opheéitrlsng
Internal heat h/d
sources pue to person (70W per person) W/m? - - - -
Appliances W/m? - - - -
Heat geain per day Wh/(m2d) - - -
D C B A
B“ildi'?g Summand Automation DQeums 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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19. Other habitable rooms

Start and end of building use - o'clock 7:00 18:00 |
Annual days of use dhutza d/a 250.0
Total hours with daylight while g ha 2543.0
operating hours
Total hours without daylight while o ha 207.0
o e times operating hours
perating S -
e StarF an.d end of operation for ) oclock 5:00 18:00
ventilation and cooling system
Ann}lal days of use venFllanon, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) 5:00 18:00 18:00
system
Set temperature heating Qi husoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qic.max °C 26.0
Tempetrature reduction for reduced DQixa K 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) B
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) 7
o Minimum external air-supply volume 3 2
Ventilation flow for buildings Vaceb m¥(hm?) 25
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frit - 0.8
operating time
Maintained illumination E. Ix 300.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination =~ ka - 0.9
level)
Lighting Relative absence (1-simultaneity
Ca - 0.5
factor)
Room index k - 1.3
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of X ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 4.0 3.0 2.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m?2 4.0 17.5 23.3 35.0
Appliances W/m?2 4.0 1.0 2.0 3.0
Heat geain per day ‘Wh/(m?2d) 76.0 101.0 152.0
D C B A
Building Summand Automation DQevis 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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20. Auxiliary spaces (wardrobe, archive, etc.)

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhutza d/a 250.0
Total hours with daylight while operating g ha 2543.0
hours
Total h ithout daylight whil
Operating times P g *
Start and end of operation for ventilation oclock 5:00 18:00
and cooling system ’ ’
Annual days of.use ventilation, cooling s da 2500
systemand heating system
Start and end of operation for heating . .
system - - 5:00 18:00
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qi.cmax °C 26.0
zempetrature reduction for reduced DQixa K 40
peration
Humidification requirement - - keine
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) a
Mlnlmum area-related ventilation (fresh Vi m¥/(h m?) 0.2
air) volume flow
Ventilation Minimum external air-supply volume 32 B
flow for buildings Vagen m?/(hm?)
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building operating Fror - -
time
Maintained illumination E. Ix 100.0
Working height hne m 0.8
Reduction factor (percentage of area that X ) 1.0
needs to have the full illumination level) A :
Lighti
1ehting Relative absence (1-simultaneity factor) Ca - 0.9
Room index k - 1.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
’ kvs - 1.0
areas
Occupant Occupant density - - low medium high
density - m?2 per person - - -
full low medium | high
max specific power Op}f;itrl:g
Internal heat h/d
sources pue to person (70W per person) Wim? - - - =
Appliances W/m? - - - -
Heat geain per day ‘Wh/(m2d) - - -
D C B A
B“ildi?g Summand Automation DQewms 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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21. Traffic / circulation areas (that are heated)

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhuza d/a 250.0
Total hours with daylight while operating taay Wa 254300
hours
Total l}ours without daylight while o ha 207.0
Operating times operating hours
b & . P
Start anq end of operation for ventilation ) oclock 5.00 18:00
and cooling system
Annual days of use ventilation, cooling e da 250.0
systemand heating system
Start and end of operation for heating ) ) 5.00 18:00
system
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qi h.min °C 20.0
Temperatures Maximum design temperature cooling Qi c.max °C 26.0
Tempe_rature reduction for reduced DQixa X 40
operation
Humidification requirement - - keine
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) B
Mlmmum area-related ventilation (fresh Vi m¥/(h m?) 0.0
air) volume flow
ot Minimum external air-supply volume
Ventilat 3 2 _
EMEHON ) fow for buildings Vagew  m¥(hm?)
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building operating Fror - -
time
Maintained illumination En Ix 100.0
Working height hne m 0.2
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A :
Lighting Relative absence (1-simultaneity factor) Ca - 0.8
Room index k - 0.8
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kv - 1.0
areas
Occupant Occupant density - - low medium high
density - m? per person = = =
full low medium | high
max specific power Ophe;itrl:g
Internal heat h/d
sources pue to person (70W per person) W/m? - - - -
Appliances W/m? - - - -
Heat geain per day Wh/(m2d) - - -
D C B A
Buildipg Summand Automation DQEewms 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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22. Storeroom, technical equipment room

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhuza d/a 250.0
Total hours with daylight while operating taay Wa 254300
hours
Total l}ourﬁ without daylight while o ha 207.0
Operating times | Operating hours _ o
Start anq end of operation for ventilation ) oclock 5.00 18:00
and cooling system
Annual days of.use ventilation, cooling dratrs d/a 2500
systemand heating system
Start and end of operation for heating ) ) 5:00 18:00
system
Set temperature heating Qihosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qi h.min °C 20.0
Temperatures Maximum design temperature cooling Qicmax °C 26.0
Tempe_rature reduction for reduced DQixa X 40
operation
Humidification requirement - - keine
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) B
Mlnlmum area-related ventilation (fresh Vi m¥/(h m?) 02
air) volume flow
- Minimum external air-supply volume 3 ’
Ventilation 40 for buildings Vagn  mif(hn’) )
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building operating Fror - -
time
Maintained illumination En Ix 100.0
Working height hne m 0.8
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A .
Lighting Relative absence (1-simultaneity factor) Ca - 1.0
Room index k - 1.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kVB - 20
areas
Occupant Occupant density - - low medium high
density - m? per person = = =
full low medium | high
. operating
max specific power hours
Internal heat h/d
sources pue to person (70W per person) Wim? - - - -
Appliances W/m? - - - -
Heat geain per day Wh/(m2d) - - -
D C B A
Building Summand Automation DQems 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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23. Server room, computer centre

Start and end of building use - o'clock 0:00 24:00
Annual days of use dnutza d/a 365.0
Total hours with daylight while
operating hours Laay Wa ALY
Total hours without daylight while - ha 4353.0
Operating times | operating hours
Start and end of operation for , . .
ventilation and cooling system ) o'clock Uity .
Annual days of use ventilation, cooling
systemand heating system G da L8l
Start and end of operation for heating ) 0:00 24:00
system ) )
Set temperature heating Qipsoll °C 21.0
Set temperature cooling Qi c.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qic.max °C 26b
Zempe.rature reduction for reduced DQuxa X 40
peration
Humidification requirement - - keine
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) D
Minimum area-related ventilation N )
(fresh air) volume flow Va m?/(h m?) 1)
oo Minimum external air-supply volume 3 2 B
Ventilation flow for buildings VaGeb m3/(hm?)
Relative absence HVAC CRLT - —
Partial operation factor to account for
HVAC related to the building operating ~ Frer - -
time
Maintained illumination E. Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
Lighting level)~ . )
Relative absence (1-simultaneity factor) Ca - 0.5
Room index k - 1.5
Reduction factor occupation lighting F, - 0.5
Reduction factor for lighting of vertikal X 1.0
VB - d
areas
Occupant Occupant density - - low medium high
density - m?2 per person 40.0 30.0 20.0
full low medium high
max specific power Op;éitrlsng
Internal heat h/d
sources pue to person (70W per person) Wim? 6.0 1.8 2.3 35
Appliances W/m?2 12.0 50.0 150.0 500.0
Heat geain per day Wh/(m?2d) 611.0 1814.0 | 6021.0
D C B A
Building Summand Automation DQeus 0.0 0.0 0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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24. Workshop, assembly shop, production facility - heavy work

Start and end of building use - o'clock 7:00 16:00 |
Annual days of use dhuza d/a 230.0
Total l}ours with daylight while taay ha 2018.0
operating hours
Total k.lours without daylight while - ha 520
Operating times | Operating hours
Start anq end of operation for ventilation ) oclock 6:00 16:00
and cooling system
Annual days of use ventilation, cooling e da 2300
systemand heating system
Start and end of operation for heating ) ) 6:00 16:00
system
Set temperature heating Qi hosoll °C 15.0
Set temperature cooling Qicsoll °C 28.0
Minimum design temperature heating Qi hmin °C 15.0
Temperatures Maximum design temperature cooling Qicmax °C 30.0
Tempe_rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - keine
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) L
Mlmmum area-related ventilation (fresh Vi m¥(h m?) 35
air) volume flow
Ventilation Minimum external air-supply volume 32
flow for buildings Vagen m?/(hm?) i
Relative absence HVAC CRLT - tbd
Partial operation factor to account for
HVAC related to the building operating Frir - tbd
time
Maintained illumination En Ix 300.0
Working height hxe m 0.8
Reduction factor (percentage of area that K ) 09
needs to have the full illumination level) A .
Lighting Relative absence (1-simultaneity factor) ~ Ca - 0.1
Room index k - 25
Reduction factor occupation lighting F - 0.9
Reduction factor for lighting of vertikal K ) 10
areas VB )
Occupant Occupant density - - low medium high
density - m? per person 25.0 20.0 15.0
full low medium | high
max specific power Oplf;itrl:g
Internal heat h/d
sources pue to person (120W per person) Wim? 8.0 4.8 6.0 8.0
Appliances Wim? 8.0 25.0 35.0 45.0
Heat geain per day ‘Wh/(m?2d) 38.0 328.0 424.0
D C B A
Buildipg Summand Automation DQeums 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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25. Workshop, assembly shop, production facility - medium work

Start and end of building use - o'clock 7:00 16:00
Annual days of use dhutza d/a 230.0
Total k}ours with daylight while taay ha 2018.0
operating hours
o Total k.lours without daylight while o ha 520
Operating times | operating hours
Start and' end of operation for ventilation ) oclock 6:00 16:00
and cooling system
Annual days of use ventilation, cooling e da 2300
systemand heating system
Start and end of operation for heating ) 6:00 16:00
system
Set temperature heating Qihosoll °C 17.0
Set temperature cooling Qic.soll °C 26.0
Minimum design temperature heating Qi hmin °C 15.0
Temperatures Maximum design temperature cooling Qi c.max °C 28.0
Temp;rature reduction for reduced DQixa X 40
operation
Humidification requirement - - keine
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) ALY
Mlmmum area-related ventilation (fresh V. m¥(h m?) 25
air) volume flow
Minimum external air-supply volume
Ventilation | flow for buildings Vags  mif(h) tbd
Relative absence HVAC CRLT - tbd
Partial operation factor to account for
HVAC related to the building operating Fror - tbd
time
Maintained illumination En Ix 400.0
Working height hne m 0.8
Reduction factor (percentage of area that K ) 0.9
needs to have the full illumination level) A .
Lighting Relative absence (1-simultaneity factor) Ca - 0.1
Room index k - 2.5
Reduction factor occupation lighting F; - 0.9
Reduction factor for lighting of vertikal
; kvp - 1.0
areas
Occupant Occupant density - - low medium high
density - m? per person 25.0 20.0 15.0
full low medium | high
max specific power Oplf;itrl:g
Internal heat h/d
sources pue to person (100W per person) W/m2 8.0 4.0 5.0 6.7
Appliances Wim? 8.0 25.0 35.0 45.0
Heat geain per day ‘Wh/(m?2d) 232.0 320.0 413.0
D C B A
B“ildi?g Summand Automation DQeums 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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26. Workshop, assembly shop, production facility - light work

Start and end of building use - o'clock 7:00 16:00 |
Annual days of use dhuza d/a 230.0
Total l}ours with daylight while taay ha 2018.0
operating hours
Total k.lours without daylight while fon ha 520
L operating hours ©
Operating times ] o
Start anq end of operation for ventilation ) oclock 6:00 16:00
and cooling system
Annual days of.use ventilation, cooling e da 2300
systemand heating system
Start and end of operation for heating ) 6:00 16:00
system
Set temperature heating Qinsoll °C 20.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qi h,min °C 18.0
Temperatures Maximum design temperature cooling Qi c.max °C 26.0
Temperature reduction for reduced DO, X 40
operation LNA )
Humidification requirement - - keine
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) S0
Mlnlmum area-related ventilation (fresh Vi m¥(h m?) 15
air) volume flow
e Minimum external air-supply volume 3 )
Ventilation flow for buildings VA Geb m3/(hm?2) tbd
Relative absence HVAC CRLT - tbd
Partial operation factor to account for
HVAC related to the building operating Fror - tbd
time
Maintained illumination En Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area that K ) 09
needs to have the full illumination level) A ’
Lighting Relative absence (1-simultaneity factor) Ca - 0.1
Room index k - 25
Reduction factor occupation lighting F, - 0.9
Reduction factor for lighting of vertikal
kvs - 1.0
areas
Occupant Occupant density - - low medium high
density - m? per person 25.0 20.0 15.0
full low medium | high
max specific power Op;éitrl:g
Internal heat h/d
sources pue to person (80W per person) W/m? 8.0 32 4.0 53
Appliances W/m?2 8.0 25.0 35.0 45.0
Heat geain per day ‘Wh/(m?2d) 224.0 312.0 403.0
D C B A
Building Summand Automation DQeyss 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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27. Spectator and audience areas (theatres and event locations)

Start and end of building use - o'clock 19:00 23:00 |
Annual days of use dhuiz.a d/a 250.0
Total hours with daylight while g ha 590
operating hours
Total hours without daylight while - ha 941.0
Operating times | Operating hours
StarF anq end of opeyanon for ) oclock 17:00 23:00
ventilation and cooling system
Ann}lal days of use venFllanon, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) ) 17:00 23:00
system
Set temperature heating Qi husoll °C 21.0
Set temperature cooling Qi c.soll °C 24.0
Minimum design temperature heating Qi hmin °C 20.0
Temperatures | Naximum design temperature cooling ~ Qjemax °C 26.0
Tempejrature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) S0
Minimum area-related ventilation N )
(fresh air) volume flow Va m?/(h m?) e
Ventilation Minimum external air-supply volume 3 >
flow for buildings Vagen m*/(hm?) 5.0
Relative absence HVAC CRLT - 0.7
Partial operation factor to account for
HVAC related to the building Frir - 1.0
operating time
Maintained illumination En Ix 200.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ks - 1.0
level)
Lighting Relative absence (1-simultaneity
Ca - 0.0
factor)
Room index k - 4.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of K ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 1.5 0.8 0.5
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) Wim? 2.0 47.0 93.0 140.0
Appliances W/m?2 - - - -
Heat geain per day ‘Wh/(m?2d) 93.0 187.0 280.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 | -10
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35

203



28. Foyer (theatres and event locations)

Start and end of building use - o'clock 19:00 23:00
Annual days of use dhutza d/a 250.0
Total hours with daylight while g ha 590
operating hours
Total hours without daylight while et ha 941.0
T operating hours ©
Operating times S d end of con f
tart and end of operation for - o'clock 17:00 23:00
ventilation and cooling system
Ann}lal days of use venFllanon, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) ) 17:00 23:00
system
Set temperature heating Qi soll °C 21.0
Set temperature cooling Qic.soll °C 24.0
T Minimum design temperature heating Qihmin °C 20.0
emperatures Maximum design temperature cooling  Qjc.max °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) A0
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) 2
- Minimum external air-supply volume 3 2
Ventilation flow for buildings Vaceb m¥(hm?) 5.0
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frit - 1.0
operating time
Maintained illumination E. Ix 300.0
Working height hne m 0.0
Reduction factor (percentage of area
that needs to have the full illumination ks - 1.0
level)
Lighting Relative absence (1-simultaneity )
factor) Ca =
Room index k - 4.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of
. kvs - 1.0
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 1.5 0.8 0.5
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m?2 1.0 46.7 87.5 140.0
Appliances Wim? 0.0 0.0 0.0 0.0
Heat geain per day ‘Wh/(m2d) 47.0 88.0 140.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 | -10
automation
Factor for adative temperature control 1.00 1.00 1.35

204



29. Stage (theatres and event locations)

Start and end of building use - o'clock 13:00 23:00
Annual days of use dhutza d/a 250.0
Total hours with daylight while taay Wa 1259.0
operating hours
Total I}ourﬁ without daylight while - Wa 1241.0
Operating times | Operating hours
StarF anq end of opgranon for ) oclock 11:00 23:00
ventilation and cooling system
Annual days of.use ventilation, cooling e da 2500
systemand heating system
Start and end of operation for heating ) 11:00 23:00
system
Set temperature heating Qinsoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qi p,min °C 20.0
Temperatures Maximum design temperature cooling Qi cmax °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) B
Mlnlmum area-related ventilation (fresh Vi m¥/(h m?) 03
air) volume flow
T Minimum external air-supply volume 3 »
Ventilation flow for buildings Vageb m%(hm?) -
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building operating ~ Fger - -
time
Maintained illumination En Ix 1000.0
Working height hye m 0.0
Reduction factor (percentage of area
that needs to have the full illumination ka - 09
Lighting level) 4 _
Relative absence (1-simultaneity factor)  Ca - 0.0
Room index k - 2.5
Reduction factor occupation lighting F, - 0.6
Reduction factor for lighting of vertikal
kv - 1.0
areas
Occupant Occupant density - - low medium high
density - m2 per person = = =
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m? - - - -
Appliances W/m? = = = =
Heat geain per day Wh/(m?d) = = =
D C B A
B L‘“di‘?g Summand Automation DQeums 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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30. Exhibition / congress building

Start and end of building use - o'clock 9:00 18:00
Annual days of use dhutza d/a 150.0
Total hours with daylight while g ha 1258.0
operating hours
Total hours without daylight while et ha 92.0
L operating hours ©
Operating times 5 dend of on f
tart anc enc ot operation for - o'clock 7:00 18:00
ventilation and cooling system
Anm..lal days of use VenFllatlon, e da 150.0
cooling systemand heating system
Start and end of operation for heating ) ) 7:00 18:00
system
Set temperature heating Qinsoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qinmin °C 20.0
Temperatures Maximum design temperature cooling Qi.c.max °C 26.0
Tempetrature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) e
Minimum area-related ventilation N )
(fresh air) volume flow Va m?/(h m?) e
ot Minimum external air-supply volume
Ventilation 3, 2
flow for buildings Vagen m?/(hm?) 2
Relative absence HVAC CRLT - 0.7
Partial operation factor to account for
HVAC related to the building Frir - 1.0
operating time
Maintained illumination En Ix 300.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 0.9
level)
Lighting Relative absence (1-simultaneity
Ca - 0.5
factor)
Room index k - 5.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of
. kVB - 1 O
vertikal areas
Occupant Occupant density - - low medium | high
density - m? per person 6.0 3.0 2.0
full operating low medium | high
max specific power hours
h/d
Internal heat )
sources pue to person (70W per person) W/m 6.0 11.7 233 35.0
Appliances W/m? 6.0 1.0 2.0 3.0
Heat geain per day Wh/(m?2d) 76.0 152.0 | 228.0
D C B A
Buildin'g Summand Automation DQems 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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31. Exhibition rooms and museums with conservation requirements

Start and end of building use - o'clock 10:00 18:00
Annual days of use dhuza d/a 250.0
Total hours with daylight while taay Wa 1846.0
operating hours
Total hours without daylight while foon Wa 154.0
L operating hours €
Operating times Start and end of tion f
Artance enc of operation for - o'clock 0:00 24:00
ventilation and cooling system
Ann}lal days of use venFllanon, e da 365.0
cooling systemand heating system
Start and end of operation for heating ) ) 0:00 24:00
system
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qicmax °C 26.0
Tempetrature reduction for reduced DQixa X 40
operation
Humidification requirement - - ohne Toleranz
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) 20
Minimum area-related ventilation 3 2
(fresh air) volume flow Va m?/(h m?) 240
o Minimum external air-supply volume N ’
Ventilation flow for buildings VAGeb m?3/(hm?) 2.0
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frir - 1.0
operating time
Maintained illumination En Ix 200.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 0.9
level)
Lighting Relative absence (1-simultaneity Ca ) 00
factor) :
Room index k - 2.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of K . 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 20.0 10.0 5.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m2 4.0 3.5 7.0 14.0
Appliances W/m? - - - -
Heat geain per day Wh/(m?d) 14.0 28.0 56.0
D C B A
Building Summand Automation DQeums 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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32.Library —

reading rooms

Start and end of building use - o'clock 8:00 20:00 |
Annual days of use dhuiz.a d/a 300.0
Total k.lours with daylight while g ha 3009.0
operating hours
Total k}ours without daylight while et ha 591.0
L operating hours ©
Operating times Start and end of operation for
o P - o'clock 6:00 20:00
ventilation and cooling system
Ann}lal days of use venFllatlon, e da 300.0
cooling systemand heating system
Start and end of operation for heating ) ) 6:00 20:00
system
Set temperature heating Qihusoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures | Maximum design temperature cooling Qic.max °C 26.0
Tempe_rature reduction for reduced DQixa K 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) =
Minimum area-related ventilation N ,
(fresh air) volume flow Va m?/(h m?) &
I Minimum external air-supply volume 3 2
Ventilation flow for buildings VaGeb m¥(hm?) 25
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frir - 1.0
operating time
Maintained illumination En Ix 500.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 0.9
level)
Lighting Relatlve absence (1-simultaneity Ca ) 0.0
factor)
Room index k - 1.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kvs - 1.0
areas
Occupant Occupant density - - low medium high
density - m? per person 5.0 2.5 1.5
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m?2 6.0 14.0 28.0 46.7
Appliances Wim? - - - -
Heat geain per day Wh/(m2d)
o 84 168 280
B“‘ld”?g Summand Automation DQewms D C B A
automation .
Factor for adative temperature control 0.00 0.00 -0.50 -1.00
1 1.35 1.35
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33. Library —

open stacks area

Start and end of building use - o'clock 8:00 20:00
Annual days of use dhuiz.a d/a 300.0
Total l}ours with daylight while g ha 3009.0
operating hours
Total k.lour; without daylight while g ha 591.0
Operating times operating hours
Start. an'd end of ope.ratlon for ) oclock 6:00 20:00
ventilation and cooling system
Ann}lal days of use venglatlon, e da 300.0
cooling systemand heating system
Start and end of operation for heating ) ) 6:00 20:00
system
Set temperature heating Qihosoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qi hmin °C 20.0
Temperatures | Maximum design temperature cooling ~ Qjemax °C 26.0
Tempe_rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) Al
Minimum area-related ventilation N ,
(fresh air) volume flow Va m?/(h m?) 2
s Minimum external air-supply volume ) 3 .
Ventilation flow for buildings VAGeb m?3/(hm?) 2.0
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building Frer - -
operating time
Maintained illumination En Ix 200.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
level)
Lighting Relative absence (1-simultaneity
- Ca - 0.0
factor)
Room index k - 1.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kvs - 1.7
areas
Occupant Occupant density - - low medium high
density - m?2 per person 20.0 10.0 5.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m? 6.0 3.5 7.0 14.0
Appliances W/m?2 - - - -
Heat geain per day Wh/(m2d)
. 21 42 84
Bul]d“?g Summand Automation DQewms D C B A
automation 3
Factor for adative temperature control 0.00 0.00 -0.50 -1.00
1 135 135
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34. Library —

magazine and stores

Start and end of building use - o'clock 8:00 20:00
Annual days of use dhuza d/a 300.0
Total hours with daylight while taay Wa 3009.0
operating hours
Total hours without daylight while fon Wa 5910
L operating hours €
Operating times Start and end of operation for
. P - o'clock 6:00 20:00
ventilation and cooling system
Annual days of use ventilation, cooling e da 300.0
systemand heating system
Start and end of operation for heating ) ) 0:00
system )
Set temperature heating Qi hosoll °C 21.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures Maximum design temperature cooling Qicmax °C 26.0
Tempetrature reduction for reduced DQixa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) B
Mmlmum area-related ventilation (fresh Vi m¥/(h m?) 30
air) volume flow
I Minimum external air-supply volume 3 >
Ventilation flow for buildings Vageb m%(hm?) 2.0
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building operating ~ Frer - 1.0
time
Maintained illumination En Ix 100.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
Lighting level)~ . .
Relative absence (1-simultaneity factor) Ca - 0.9
Room index k - 1.5
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kvs - 2.0
areas
Occupant Occupant density - - low medium high
density - m2 per person = - -
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m2 - - - -
Appliances W/m? = = = =
Heat geain per day Wh/(m2d) - - -
D C B A
B“ildi?g Summand Automation DQeums 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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35. Gymnasium

Start and end of building use - o'clock 8:00 23:00 |
Annual days of use dhuza d/a 250.0
Total l}ours with daylight while taay ha 2509.0
operating hours
Total k.lours without daylight while fon ha 1241.0
o operating hours ©
Operating times g dend of ion f lati
tart and end of operation for ventilation oclock 6:00 23:00
and cooling system
Annual days of.use ventilation, cooling e da 2500
systemand heating system
Start and end of operation for heating ) ) 6:00 23:00
system
Set temperature heating Qinsoll °C 19.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qi hmin °C 20.0
Temperatures Maximum design temperature cooling Qi c.max °C 26.0
Tempe_rature reduction for reduced DQixa K 40
operation
Humidification requirement - - keine
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) SO
Mlmmum area-related ventilation (fresh Vi m¥(h m?) 30
air) volume flow
PP Minimum external air-supply volume 32
Ventilation flow for buildings VAGeb m?3/(hm?) 1.3
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building operating Frir - 0.9
time
Maintained illumination En Ix 300.0
Working height hxe m 1.0
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A ’
Lighting Relative absence (1-simultaneity factor) Ca - 0.3
Room index k - 2.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal K ) 1.0
areas i )
Occupant Occupant density - - low medium high
density - m? per person 30.0 20.0 10.0
full low medium | high
max specific power Op}?éitrl:g
Internal heat h/d
sources pue to person (125W per person) W/m? 10.0 42 6.3 12.5
Appliances W/m?2 - - - -
Heat geain per day ‘Wh/(m?2d) 42.0 63.0 125.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 | -10
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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36. Garage buildings (for offices and private use)

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhutza d/a 250.0
Total hours with daylight while operating tany Wa 254300
hours
Total k.lour; without daylight while o ha 207.0
Operating times operating hours
Start anq end of operation for ventilation ) oclock 5:00 18:00
and cooling system
Annual days of use ventilation, cooling e da 250.0
systemand heating system
Start and end of operation for heating ) ) _ _
system
Set temperature heating Qinsoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qi h,min °C 20.0
Temperatures Maximum design temperature cooling Qicmax °C 26.0
Temp;rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - keine
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) -
Mlnlmum area-related ventilation (fresh Vi m¥/(h m?) 3.0
air) volume flow
Ventilation Minimum external air-supply volume . 3 ’ )
flow for buildings Vacen m?/(hm?)
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building operating Frir - -
time
Maintained illumination En Ix 75.0
Working height hne m 0.2
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A ’
Lighting Relative absence (1-simultaneity factor) Ca - 1.0
Room index k - 2.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kv - 1.0
areas
Occupant Occupant density - - low medium high
density - m?2 per person - - =
full low medium | high
. . operating
max specific power hours
Internal heat h/d
sources pue to person (70W per person) W/m? - - - -
Appliances W/m? - - - -
Heat geain per day Wh/(m?d) - - -
D C B A
Building Summand Automation DQEewms 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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37. Garage buildings (for public use)

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhuza d/a 250.0
Eotal hours with daylight while operating tany Wa 254300
ours
Total k.lours without daylight while o ha 207.0
Operating times | Operating hours
Start anq end of operation for ventilation . o'clock 5:00 18:00
and cooling system
Annual days of use ventilation, cooling e da 250.0
systemand heating system
Start and end of operation for heating ) ) _ _
system
Set temperature heating Qihosoll °C 21.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qi h.min °C 20.0
Temperatures Maximum design temperature cooling Qic.max °C 26.0
Temp;rature reduction for reduced DQixa K 40
operation
Humidification requirement - - keine
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) -
Mlmmum area-related ventilation (fresh V. m¥/(h m?) 8.0
air) volume flow
o Minimum external air-supply volume 3 >
Ventilation flow for buildings Vageb m%(hm?) -
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building operating Fror - -
time
Maintained illumination En Ix 75.0
Working height hne m 0.2
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A :
Lighting Relative absence (1-simultaneity factor) Ca - 1.0
Room index k - 2.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal K 1.0
VB - B
areas
Occupant Occupant density - - low medium high
density - m2 per person - - =
full low medium | high
max specific power Ophe;itrl:g
Internal heat h/d
sources pue to person (70W per person) W/m?2 - - - -
Appliances W/m? - - - -
Heat geain per day Wh/(m2d) - - -
D C B A
Building Summand Automation DQeuis 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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38.Sauna

Start and end of building use - o'clock 10:00 22:00
Annual days of use dhutza d/a 365.0
Total hours with daylight while g ha 2933.0
operating hours
Total hours without daylight while g ha 1447.0
L operating hours
Operating times )
StarF an.d end of ope.ranon for ) oclock 8:00 22:00
ventilation and cooling system
Ann}lal days of use venFllanon, s da 365.0
cooling systemand heating system
Start and end of operation for heating ) ) 8:00 22:00
system
Set temperature heating Qinsoll °C 24.0
Set temperature cooling Qic.sol °C -
Minimum design temperature heating Qinmin °C 23.0
Temperatures Maximum design temperature cooling Qi cmax °C -
Tempejrature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3 _
(fresh air) volume flow Va m?/(h person)
Minimum area-related ventilation N )
(fresh air) volume flow Va m?/(h m?) 154
_— Minimum external air-supply volume
Ventila g 3, 2 -
entilation flow for buildings VaGeb m?%(hm?)
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building Frer - -
operating time
Maintained illumination E. Ix 200.0
Working height hne m 0.0
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
level)
Lighting Relative absence (1-simultaneity C ) 0.0
factor) A :
Room index k - 1.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of X ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 18.0 12.0 6.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) Wim? 10.0 39 5.8 11.7
Appliances W/m?2 10.0 40.0 50.0 60.0
Heat geain per day ‘Wh/(m?2d) 439.0 558.0 717.0
D C B A
Building Summand Automation DQevis 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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39. Fitness room

Start and end of building use - o'clock 8:00 23:00
Annual days of use dhutza d/a 365.0
Total hours with daylight while g ha 3663.0
operating hours
Total hours without daylight while )
Operating times | operating hours it h/a 18120
Start and end of operation for , . .
ventilation and cooling system ) o'clock Sy e
Annual days of use ventilation,
cooling systemand heating system A da LR
?}t/z;:; rerllnd end of operation for heating ) ) 6:00 23:00
Set temperature heating Qi hosoll °C 20.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qihmin °C 18.0
Temperatures Maximum design temperature cooling Qi.c.max °C 26.0
Temperature reduction for reduced DQ, X 40
operation ENA )
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) S0
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) 220
i Tt Minimum external air-supply volume
Ventilat § 3 2
CHHHON 1 fow for buildings Vaoe  m¥(bnr) >
Relative absence HVAC CRLT - 0.5
Partial operation factor to account for
HVAC related to the building Frit - 0.9
operating time
Maintained illumination E. Ix 300.0
Working height hne m 0.0
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
level)
Lighting Relative absence (1-simultaneity C ) 00
- factor) A :
Room index k - 2.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of X ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 6.0 5.0 4.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (110W per person) W/m?2 12.0 18.3 22.0 27.5
Appliances Wim? 12.0 1.0 2.0 3.0
Heat geain per day ‘Wh/(m?2d) 232.0 288.0 366.0
D C B A
Bt”“ditf?g Summand Automation DQevis 0.0 0.0 05 | -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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40. Laboratory

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhutza d/a 250.0
Total hours with daylight while g ha 254300
operating hours
Total hours without daylight while g ha 207.0
Operating times operating hours
StarF an.d end of ope'ranon for ) oclock 0:00 24:00
ventilation and cooling system
Ann}lal days of use venFllanon, e da 250.0
cooling systemand heating system
Start and end of operation for heating ) 0:00 24:00
system
Set temperature heating Qinsoll °C 22.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qinmin °C 20.0
Temperatures Maximum design temperature cooling Qi cmax °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) a
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) 2
T Minimum external air-supply volume 3 2
Ventilation flow for buildings VaGeb m3/(hm?) tbd
Relative absence HVAC CRLT - tbd
Partial operation factor to account for
HVAC related to the building Frit - tbd
operating time
Maintained illumination En Ix 500.0
Working height hxe m 1.0
Reduction factor (percentage of area
that needs to have the full illumination =~ ka - 0.9
level)
Lighting Relative absence (1-simultaneity
Ca - 0.3
factor)
Room index k - 1.3
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of K ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m? per person 18.0 14.0 10.0
full operating low medium | high
max specific power hours
. . h/d
nternal heat
sources pue to person (90W per person) Wim? 6.0 5.0 6.4 9.0
Appliances W/m?2 6.0 6.0 18.0 63.0
Heat geain per day ‘Wh/(m?2d) 66.0 147.0 432.0
D C B A
Building Summand Automation DQems 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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41. Examination and treatment rooms

Start and end of building use - o'clock 7:00 18:00
Annual days of use dhuiz.a d/a 250.0
Total hours with daylight while g ha 254300
operating hours
Total hours without daylight while o ha 207.0
L operating hours
Operating times )
StarF an.d end of ope.ranon for ) oclock 5:00 18:00
ventilation and cooling system
Ann}lal days of use venFllanon, s da 2500
cooling systemand heating system
Start and end of operation for heating ) ) 5:00 18:00
system
Set temperature heating Qi hosoll °C 22.0
Set temperature cooling Qic.soll °C 24.0
Minimum design temperature heating Qihmin °C 20.0
Temperatures | Maximum design temperature cooling  Q;cmax °C 26.0
Tempetrature reduction for reduced DQuxa X _
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) B
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) tosy
- Minimum external air-supply volume ) 3 2
Ventilation flow for buildings VAGeb m3/(hm?2) 2.5
Relative absence HVAC CRLT - 0.3
Partial operation factor to account for
HVAC related to the building Frit - 0.7
operating time
Maintained illumination E. Ix 500.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
level)
Lighting Relative absence (1-simultaneity Ca ) 0.0
factor)
Room index k - 12
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of
. kvs - 1.0
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 8.0 6.0 4.0
full operating low medium | high
max specific power hours
h/d
Internal heat )
sources pue to person (70W per person) W/m' 7.0 8.8 11.7 17.5
Appliances W/m? 5.0 4.0 7.0 10.0
Heat geain per day ‘Wh/(m?2d) 81.0 117.0 173.0
D C B A
Building Summand Automation DQews 0.0 0.0 05 | -10
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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42. Special Care

Start and end of building use - o'clock 0:00 24:00
Annual days of use dhutza d/a 365.0
Total hours with daylight while g ha 4407.0
operating hours
o Total hours without daylight while et ha 4353.0
Operating times | operating hours N
StarF an.d end of operation for ) oclock 0-00 2400
ventilation and cooling system
Ann}lal days of use venFllanon, e da 365.0
cooling systemand heating system
Start and end of operation for heating ) ) 0:00 24:00
system
Set temperature heating Qi hosoll °C 24.0
Set temperature cooling Qi c.soll °C 24.0
Minimum design temperature heating Qinmin °C 22.0
Temperatures Maximum design temperature cooling  Qjc.max °C 26.0
Temperature reduction for reduced DO, X )
operation BNA
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) -
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) A
Ventilation Minimum external air-supply volume 3 > _
flow for buildings Vage m?/(hm?)
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building Frit - -
operating time
Maintained illumination E. Ix 300.0
Working height hne m 0.8
Reduction factor (percentage of area
that needs to have the full illumination ka - 1.0
level)
Lighting Relative absence (1-simultaneity
Ca - 0.0
factor)
Room index k - 12
Reduction factor occupation lighting F, - 0.8
Reduction factor for lighting of
. kVB - 1 O
vertikal areas
Occupant Occupant density - - low medium high
density - m? per person 17.0 15.0 13.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m? 24.0 4.1 4.7 54
Appliances W/m? 24.0 6.0 9.5 13.0
Heat geain per day ‘Wh/(m2d) 243.0 340.0 441.0
D C B A
Buildipg Summand Automation DQgwvs 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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43. Corridors of the general care area

Start and end of building use - o'clock 0:00 24:00
Annual days of use dhutza d/a 365.0
Total hours with daylight while operating ey ha 4407.0
hours
Total l_lours without daylight while o ha 4353.0
L operating hours
Operating times ) o
Start anq end of operation for ventilation ) o'clock 0:00 24:00
and cooling system
Annual days of use ventilation, cooling doura da 365.0
systemand heating system
Start and end of operation for heating ) ) 0:00 24:00
system
Set temperature heating Qinsoll °C 22.0
Set temperature cooling Qi c.soll °C 24.0
Minimum design temperature heating Qi h,min °C 20.0
Temperatures Maximum design temperature cooling Qicmax °C 26.0
Temp;rature reduction for reduced DQixa K 0.0
operation
Humidification requirement - - keine
Minimum person-related ventilation N _
(fresh air) volume flow Va m?/(h person)
Mlnlmum area-related ventilation (fresh Vi m¥/(h m?) 10.0
air) volume flow
. Minimum external air-supply volume 3 ’
Ventilation flow for buildings Vaceb m?/(hm?) =
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building operating Frir - -
time
Maintained illumination En Ix 125.0
Working height hye m 0.2
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A :
Lighting Relative absence (1-simultaneity factor) Ca - 0.8
Room index k - 1.0
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of vertikal
kv - 1.0
areas
Occupant Occupant density - - low medium high
density - m2 per person = - -
full low medium | high
max specific power Ophe;itrl:g
Internal heat h/d
sources pue to person (70W per person) W/m? = = = =
Appliances W/m? = = = =
Heat geain per day Wh/(m?d) = = =
D C B A
B“ildi'?g Summand Automation DQeums 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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44. Medical practices and therapeutic practices

Start and end of building use - o'clock 8:00 18:00
Annual days of use dhutza d/a 250.0
Total hours with daylight while g ha 2346.0
operating hours
o Total hours without daylight while et ha 154.0
Operating times | operating hours ©
StarF anq end of opgratlon for ) oclock 6:00 18:00
ventilation and cooling system
Ann}lal days of use venFllanon, s da 2500
cooling systemand heating system
Start and end of operation for heating ) ) 6:00 18:00
system
Set temperature heating Qinsoll °C 22.0
Set temperature cooling Qicsoll °C 24.0
Minimum design temperature heating Qinmin °C 20.0
Temperatures Maximum design temperature cooling Qic.max °C 26.0
Tempe.rature reduction for reduced DQuxa X 40
operation
Humidification requirement - - mit Toleranz
Minimum person-related ventilation 3
(fresh air) volume flow Va m?/(h person) B
Minimum area-related ventilation N ’
(fresh air) volume flow Va m?/(h m?) Y
o Minimum external air-supply volume 3 2
Ventilation flow for buildings VAGeb m3/(hm?) 2.5
Relative absence HVAC CRLT - 0.3
Partial operation factor to account for
HVAC related to the building Frit - 0.7
operating time
Maintained illumination En Ix 500.0
Working height hxe m 0.8
Reduction factor (percentage of area
that needs to have the full illumination =~ ka - 1.0
level)
Lighting Relative absence (1-simultaneity
Ca - 0.0
factor)
Room index k - 1.2
Reduction factor occupation lighting F, - 1.0
Reduction factor for lighting of X ) 10
vertikal areas VB )
Occupant Occupant density - - low medium high
density - m?2 per person 16.0 12.0 7.0
full operating low medium | high
max specific power hours
h/d
Internal heat
sources pue to person (70W per person) W/m? 9.0 4.4 5.8 10.0
Appliances Wim? 5.0 3.0 5.0 7.0
Heat geain per day ‘Wh/(m2d) 54.0 78.0 125.0
D C B A
Buildin'g Summand Automation DQems 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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45. Warehouses, logistics halls

Start and end of building use - o'clock 0:00 24:00
Annual days of use dhutza d/a 365.0
Total hours with daylight while operating ey ha 4407.0
hours
Total l_lours without daylight while o ha 4353.0
L operating hours
Operating times Start and end of tion f cilati
art and end of operation for ventilation . olclock 0:00 24:00
and cooling system
Annual days of use ventilation, cooling e da 365.0
systemand heating system
Start and end of operation for heating ) ) 0:00 24:00
system
Set temperature heating Qihosoll °C 12.0
Set temperature cooling Qicsoll °C 26.0
Minimum design temperature heating Qi h,min °C 12.0
Temperatures Maximum design temperature cooling Qi c.max °C 28.0
Temperature reduction for reduced :
operation DQixa k )
Humidification requirement - - keine
Minimum person-related ventilation N
(fresh air) volume flow Va m?/(h person) 0l
Mlnlmum area-related ventilation (fresh Vi m¥/(h m?) 1.0
air) volume flow
S~ Minimum external air-supply volume
Ventilat . 3 2 _
entton 1 fow for buildings Vags  m¥(hm?)
Relative absence HVAC CRLT - -
Partial operation factor to account for
HVAC related to the building operating Fror - -
time
Maintained illumination En Ix 150.0
Working height hxe m 0.0
Reduction factor (percentage of area that K ) 1.0
needs to have the full illumination level) A :
Lighting Relative absence (1-simultaneity factor) Ca - 0.6
Room index k - 24
Reduction factor occupation lighting F, - 0.4
Reduction factor for lighting of vertikal
kv - 1.8
areas
Occupant Occupant density - - low medium high
density - m? per person = = =
full low medium | high
max specific power opheéitrlsng
Internal heat h/d
sources pue to person (90W per person) W/m? = = = =
Appliances W/m? = = = =
Heat geain per day Wh/(m?d) = = =
D C B A
Buildin'g Summand Automation DQeums 0.0 0.0 -0.5 -1.0
automation
Factor for adative temperature control 1.00 1.00 1.35 1.35
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Republika e Kosovés
Republika Kosova - Republic of Kosovo
Qeveria -Vlada ~ Government

Ministria e Mjedisit, Planifikimit Hapésinor
Ministarstvo Sredine, Prostornong Planiranja
Ministry of Enviromnent, Spatial and Planning

Zyra e Sekretarit t& Pérgjithshént / Kancelarija Generaliog Sekretara / Office of the General Secretary

No. Q4™ (25

The General Secretary of the Ministry of Environment and Spatial Planning based on Article
18 of Law No. 06/1-113 on the Organization and Functioning of State Administration and
Independent Agencies (Official Gazette No. 7, 1 March 2019), Article 7, paragraph 1 of Law
No. 08/1.-242 on the Energy Performance of Buildings, Article 18 of Government Regulation
(GRK) No. 17/2024 on the Rules of Procedure of the Government of the Republic of Kosovo,
as well as the National Development Plan for the years 2025-2027, approved by the
Government of the Republic of Kosovo through Decision No, 03/247 dated 31.01.2025,
issues the following:

DECISION

1. A Working Group is appointed for the drafting of the National Building Renovation
Strategy 2026-2035, composed as follows:

1.1.  Arben Ajazi, DSPHC/MESP ~ chairperson;
1.2.  Adelina Vatovci, DSPHC/MESP - member;
- 1.3, Xhemail Metolli, DSPHC/MESP - member;
14, Ramé Hamzaj, DSPHC/MESP - member;
1.5.  Florije Kika, LD /MESP - member;
1.6. Teuta Haxhiu, FD/MESP - member;
1.7.  Bujar Sekiraga, ED/ME - member;
1.8.  Mimoza Kurteshi, DPSIMNO / MIA- member;
1.1. Miradije Asllanaj, DEIPC/ MESP -member;
1.2.  Shpresa Sheremeti, OGE/ MESP - anétaré;
1.3, Venhar Nushi, Office of Strategic Planning (OSP) / PMO -member;
14, Xhavit Bulligi, LO/PMO -member;
1.5, Fellanza Mekuli, MELT - member;
1.6. Petrit Ahmeti, KEEF - member;
1.7, Naim Demiri, MEST - member;
1.8.  Shqipe Arifaj, Association of Kosovo Municipalities - member;
1.9.  Bajram Kadriu, DPC/MESP - member.

2, The Working Group from paragraph 1 of this Decision has special authority and
responsibility for drafting and finalization of the Strategy, in accordance with the legal




provisions of Law No. 08/1-242 on the Energy Performance of Bmldmgs as well as
other relevant legal provisions in force.

3. The Head of the Working Group, in cooperation with other relevant units, manages the
process of preliminary consultation and public consultation in accordance with the
standards and procedures set out in Government Regulation (GRK) No. 17/2024 on the
Rules of Procedure of the Government of the Republic of Kosovo and applicable
legislation.

4. The Working Group prepares all documents and requirements as stipulated by
Government Regulation (GRK) No. 17/2024 on the Rules of Procedure of the

Government of the Republic of Kosovo.

5. The deadline for completmg the initial draft of the Strategy by the Working Group is 21
December 2026.

6.  This Decision enters into force on the day of its signature.

Decisien shall be sent to:

- Cabinet of the Minister;

—  Office of the Secretary General;
—  Members of the Working Group;
— Archives of MESP.




Republika e Kosovés
Republika Kosova-Republic of Kosovo
Qeveria —Vlada - Government

Ministria e Mjedisit, Planifikimit Hapésinor dhe Infrastrukturés
Ministarstvo Zivotne Sredine, Prostornog Planivanja i Infrastrukture
Ministry of Environment, Spatial Planning and Infrastructure

Zyra e Sekretarit té Pérgjithshém/Kancelarija Generalnog SekretaralOffice of the General Secretary

No. ';% < E: 62

Date; ‘2_5:. 1A 2

The General Secretary of the Ministry of Environment and Spatial Planning pursuant to
Article 18 of Law No. 06/L-113 on the Organization and Functioning of State
Administration and Independent Agencies (Official Gazette of the Republic of Kosovo No. 7,
1 March 2019), Article 31 of Government Regulation (GRK) No. 17/2024 on the Rules of
Procedure of the Government of the Republic of Kosovo, as well as the Legislative Plan for
Secondary Legislation of the Ministry of Environment, Spatial Planning and Infrastructure
(MESPI) for 2024, approved by the Minister through Decision No. 35/24 dated 04.01.2024, as
amended and supplemented by Decision No. 35-3 dated 15.02.2024 and Decision No. 35-
4/24 dated 19.09.2024, hereby issues the following:

DECISION

1. A Working Group is established for the drafting of the Regulation on the National
Methodology for the Calculation of the Energy Performance of Buildings, composed of the
following members:: :

1.1.  Arben Ajazi, DPHNB - chairperson;

1.2.  Ardian Recica, Legal Department — member;

1.3. ~ Naime Pakashtica, DSPHC - member;

1.4. Xhavit Bulligi - Legal Office of the PMO - member;

15. Labinota Kashtanjeva, Department for Policy Coordination and FEuropean
Integration- member;

1.6.  Representative from the Ministry of Economy;

1.7.  Dardan Abazi, Civil society - member.

2. The working group has the following responsibilities:

2.1.  Develops the process of drafting the initial version of the Draft Regulation on
the National Methodology for the Calculation of the Energy Performance of
Buildings;

2.2.  Ensures that the Draft Regulation is prepared in accordance with the
Constitution, applicable legislation, the EU Acquis, and the standards and
techniques of legislative drafting;

2.3.  When necessary, coordinates the process with all other units within the
proposing authority, as well as with other units of the state administration
that are obliged to provide assistance upon its request;

b
by




24, When necessary, cooperates with partner projects supporting the Department
of Housing and Building Energy Efficiency (DSPHC) in the field of energy
performance of buildings;

2.5, Ensures that all procedures and principles established by Government
Regulation (GRK) No. 17/2024 on the Rules of Procedure of the Government
of the Republic of Kosovo, as well as other applicable legislation, are
implemented. '

3. The Head of the Working Group, in cooperation with other relevant units, manages the
process of preliminary consultation and public consultation in accordance with the
standards and procedures set out in the Government Regulation (GRK) No. 17/2024 on
the Rules of Procedure of the Government of the Republic of Kosovo and applicable
legislation.

4. The Working Group prepares all documents and requirements as stipulated by
Government Regulation (GRK) No. 17/2024" on the Rules of Procedure of the
Government of the Republic of Kosovo.

5. Upon completion of drafting the Draft Administrative Instruction and other
accompanying documentation, the Head of the Working Group submits the Draft
Regulation on the National Methodology for the Calculation of the Energy Performance
of Buildings to the Director of the Legal Department, who, if there are no remarks,
immediately forwards the draft to the General Secretary of the Ministry, who then, if
there are no remarks, promptly submits it to the Minister for signature.

6. All relevant units of the Ministry and officials are obliged to cooperate in providing the
data requested by the Working Group.

7. This Decision enters into force on the day of its signature,

Acting General Secretary in'tf f Environment and

Slg_&ffial Planning

Decision shall be sent to:

— Cabinet of the Minister;

- Office of the General Secretary;
— Legal Department;

= Members of the Working Group;
—  Archives Office of MESP,




Republika e Kosovés
Republika Kosova - Republic of Kosovo
Qeveria - Vlada - Government

Ministria e Mjedisit dhe Planifikimit Hapésinor
Ministarstvo Sredine i Prostornog Planiranja
Ministry of Environment and Spatial Planning

PROJEKT RREGULLORE (MMPH) Nr. /2026 PER METODOLOGJINE KOMBETARE PER KALKULIMIN E
PERFORMANCES ENERGJETIKE TE NDERTESAVE

DRAFT REGULATION (MESP) No. /2026 ON NATIONAL CALCULATION METHODOLOGY FOR ENERGY
PERFORMANCE OF BUILDINGS

NACRT PRAVILNIKA (MZSPP) Br. /2026 O NACIONALNOJ METODOLOGIJI ZA PRORACUN ENERGETSKE
PERFORMANSE ZGRADA



Ministrja e Ministrisé sé Mjedisit dhe
Planifikimit Hapésinor,

Né mbéshtetje t€ nenit 5, paragrafit 2, t&
Ligjit Nr. 08/L-242 pér Performancén
Energjetike t& Ndértesave (Gazeta Zyrtare e
Republikés sé Kosovés, Nr. 10/12.06 2024),
nenit 11, paragrafi 1, nén-paragrafi 1.5, t&
Ligjit 08/L-117 pér Qeveriné e Republikés
s¢ Kosovés (Gazeta Zyrtare, Nr. 34/22 dt.
18.11.2022), si dhe nenit 9, paragrafi 2, té
Rregullores (QRK) — Nr. 17/2024 pér Punén
e Qeverisé sé Republikés s¢ Kosovés,

Nxjerr:

RREGULLORE (MMPH) Nr.
_____ /2026 PER METODOLOGJINE
KOMBETARE PER KALKULIMIN E
PERFORMANCES ENERGJETIKE
TE NDERTESAVE

KAPITULLI I
DISPOZITAT E PERGJITHSHME

Neni 1
Qéllimi

1. Kjo Rregullore pércakton Metodologjiné
Kombétare t€ Kalkulimit pér vler&simin e
performancés s€ integruar energjetike té
ndértesave, duke siguruar njé qasje té

The Minister of the Ministry of
Environment and Spatial Planning,

Pursuant to Article 5, paragraph 1, of Law
No. 08/L-242 on Energy Performance of
Buildings (Official Gazette of the Republic
of Kosovo, No. 10/12.06.2024); Article 11,
paragraph 1, sub-paragraph 1.5, of Law No.
08/L-117 on the Government of the
Republic of Kosovo (Official Gazette, No.
34/22 dated 18.11.2022), and Article 9,
paragraph 2, of Regulation (GRK) — No.
17/2024 on the Work of the Government of

the Republic of Kosovo,

Issues:

REGULATION (MESP) No. 12026
ON NATIONAL CALCULATION
METHODOLOGY FOR ENERGY

PERFORMANCE OF BUILDINGS

CHAPTER1
GENERAL PROVISIONS

Article 1
Purpose

1. The purpose of this Regulation is to
establish ~ the  National  Calculation
Methodology (NCM) for assessing the
integrated energy performance of buildings,

Ministar Ministarstva Zivotne Sredine i
Prostornog Planiranja,

Na osnovu c¢lana 5, stava 2, Zakona Br.
08/L-242 o Energetskoj Performansi Zgrada
(Sluzbeni list Republike Kosova, Br.
10/12.06.2024), clana 11, stav 1, podstav
1.5, Zakona Br. 08/L-117 o Vladi Republike
Kosova (Sluzbeni list, Br. 34/22 od
18.11.2022), kao i ¢lana 9, stava 2,
Pravilnika (VRK) — Br. 17/2024 o radu
Vlade Republike Kosova,

Donosi:

PRAVILNIKA (MZSPP) Br. /2026
O NACIONALNOJ METODOLOGILJI
ZA  PRORACUN  ENERGETSKE
PERFORMANSE ZGRADA

POGLAVLJE I
OPSTE ODREDBE

Clan 1
Svrha

1. Ovaj pravilnik propisuje Nacionalnu
metodologiju proracuna za ocenu integrisane
energetske performanse zgrada,
obezbedujuéi standardizovan pristup u




standardizuar me kérkesat teknike dhe
normat evropiane.
2. Kjo rregullore &shté pjesérisht né

pérputhje me Direktivés 2018/844/EU t&
Parlamentit Evropian dhe t€ Késhillit t& 30
majit 2018 g€ ndryshon Direktivén
2010/31/EU mbi performancén energjetike
t¢ ndértesave dhe Direktivén 2012/27/EU
mbi eficencén e energjisé.

Neni 2
Fushéveprimi

Dispozitat e késaj Rregullore zbatohet pér
vlerésimin e performancés s€ integruar
energjetike pér té gjitha ndértesat, njésité
dhe elementet e ndértesave.

Neni 3
Pérkufizimet

1. Shprehjet e pérdorura né kété Rregullore
kané& kuptimin si né vijim:

1.1. Profili i pérdorimit — njé grup i té
dhénave & karakterizojné hapésira té
caktuara, varésisht nga pérdorimi i tyre
sipas t€ njéjtit lloj t€ pérdorimit dhe t&
njéjtit lloj t& kushteve t&€ kondicionimit;

ensuring a standardized approach with
applicable technical requirements and
European norms.

2. This Regulation is compliant with the
Directive 2018/844/EU of the European
Parliament and of the Council of 30 May
2018 amending Directive 2010/31/EU on
the energy performance of the buildings and
Directive 2012/27/EU on energy efficiency.

Article 2
Scope

Articles of this Regulation apply to the
assessment of the integrated energy
performance of buildings and building units
and elements.

Article 3
Definitions

1. The terms used in this Regulation shall
have the following meanings:

1.1. User profile — means a set of data
that  characterize  certain  spaces
depending on their use by equal type of
usage and same type of conditioning.

skladu sa tehni¢kim zahtevima i1 evropskim
normama.

2. Ovaj pravilnik je delimi¢no uskladen sa

Direktivom 2018/844/EU Evropskog
parlamenta i Saveta od 30. maja 2018.
godine, kojom se menja Direktiva
2010/31/EU o energetsku performansi

zgrada 1 Direktiva 2012/27/EU o energetsku
efikasnost.

Clan 2
Delokrug

Odredbe ovog pravilnika primenjuju se za
ocenu integrisane energetske performanse za
sve zgrade, jedinice i elemente zgrada.

Clan 3
Definicije

1. Pojmovi koji se koriste u ovaj Pravilnik
imaju sledeca znacenja:

1.1. Korisnicki profil — je skup podataka
koji karakteriSu odredene prostore u
zavisnosti od njihove upotrebe jednakim
tipom koriS¢enja 1 istim tipom uslova
klimatizacija.




1.2. Energjia e nevojshme — kérkesa e
llogaritur pér energji pér t€ pérmbushur
nevojat pér njé (1) ose mé shumé
pérdorues pérfundimtaré (ngrohje, ftohje,
ventilim, ndricim dhe ngrohje t& ujit
sanitar);

1.3. Energjia e furnizuar — sasia e
pérgjithshme e energjis€é me t& cilén
furnizohet ndértesa nga burime, si:
energjia elektrike, gazi, ngrohja gendrore,
ose energjia e ripértéritshme nga jashté
kufijve t& ndértes€s, pér t'u dorézuar né
ndértes€¢ me qéllim pérmbushjen e
nevojave energjetike t€ saj, duke marré
parasysh eficiencén e pajisjeve;

1.4. Energjia ndihmése — energjia
elektrike e konsumuar nga disa senzoré
kontrollues pér monitorimin e kushteve t&
hapésirés;

1.5. Bilanc i energjisé sé ndértesés -
ekuilibri sasior midis gjithé energjisé qé
hyn né njé ndértesé dhe gjithé energjisé
gé del prej saj gjaté njé periudhe té
caktuar (zakonisht njé vit), duke marré
parasysh fitimet e energjisé (si rrezatimi
diellor dhe fitimet e brendshme nga
nxehtésia g€ lirohet nga njerézit dhe
pajisjet) dhe humbjet e energjis€ (si
transmetimi 1 nxehtésis€  pérmes

1.2. Energy need — means calculated
energy demands for meeting the need for
one or more end users (heating, cooling,
ventilation, lighting and sanitary water
heating)

1.3. Delivered energy - means the total
amount of energy supplied from sources,
such as electricity, gas, district heating,
or renewable energy from outside the
building boundaries delivered to the
building in order to meet its energy
needs, taking into account the efficiency
of the equipments.

1.4. Auxiliary energy - means the
electricity consumed by some control
sensors for monitoring conditions in a
space;

1.5. Energy balance of building — the
quantitative equilibrium between all the
energy entering a building and all the
energy leaving it over a defined period
(typically one year), accounting for
energy gains (such as solar radiation, and
the internal heat gains released by
occupants and equipments) and energy
losses (such as heat transfer through the
building envelope), and energy exported

1.2. Potrebna energija — izraCunata
potreba za energijom za zadovoljavanje
potreba jednog (1) ili vise krajnjih
korisnika (grejanje, hladenje, ventilacija,
osvetljenje 1 grejanje sanitarne tople
vode);

1.3. Isporucdena energija — ukupna
koli¢ina energije kojom se snabdeva
zgrada iz izvora kao $to su: elektricna
energija, gas, centralno grejanje ili
obnovljiva energija izvan granica zgrade,
koja se isporucuje u zgradu radi
zadovoljenja njenih energetskih potreba,
uzimajuci u obzir efikasnost opreme;

1.4. Pomoéna energija — elektricna
energija koju troSe neki kontrolni senzori
za pracenje uslova u prostoru;

1.5. Energetski bilans zgrade -
koli¢inska ravnoteza izmedu cele energije
koja ulazi u zgradu 1 celu energiju koja
izlazi iz nje tokom odredenog perioda
(obicno jedne godine), uzimajuéi u obzir
dobitke energije (kao S$to su suncevo
zraenje 1 unutraS$nji izvori od toplote
koju oslobadaju ljudi 1 oprema) i gubitke
energije (kao §to je prenos toplote kroz
ovojnicu zgrade), kao i energija izvezena

4




mbéshtjellésit t€ ndértesés), si dhe

energjia e eksportuar né rrjet;

1.6. Zona — njésia bazé e hapésirés pér
llogaritjen e bilanceve t€ energjisé té
ndértesés. Njé (1) zon€ pérfshin
sipérfagen neto t€ njé (1) ose mé shumé
hapésirave me té€ njéjtin lloj pérdorimi
dhe kondicionim t€ ajrit, dhe pa ndérhyrje
né lidhje me kritere shtesé t&€ zonimit;

1.7 NVKA - ngrohja, ventilimi dhe
kondicionimi i ajrit;

1.8. Sipérfagja e shfrytézueshme e
dyshemesé — sipérfage neto e dyshemesé
brenda véllimit t€ kondicionuar t&
ndértesés;

2. Shprehjet e pérdorura né két€ Rregullore,
kané kuptimin e njéjté ashtu si¢ jané
pércaktuar né Ligjin Nr. 08/L-242 pér
Performancé Energjetike t&€ Ndértesave dhe
Ligjin pérkatés pér Eficiencé t& Energjisé.

KAPITULLIIT
METODOLOGJIA KOMBETARE E
KALKULIMIT

Neni 4

to the grid;

1.6. Zone - means the basic unit of space
for calculating energy balances of the
building. A zone comprises the (net
floor) area of a group of rooms with
equal type of usage and conditioning and
with no interferences regarding additional
zoning criteria.

1.7. HVAC - heating, ventilation and air
conditioning.

1.8. Useful floor area — means the net
floor area within the conditioned volume
of the building.

2. The terms and expressions used in this
Regulation shall have the same meaning as
defined in the Law on Energy Performance
of Buildings and the Law on Energy
Efficiency.

CHAPTER 11
NATIONAL CALCULATION
METHODOLOGY

Article 4

u mrezu;

1.6. Zona — znaCi osnovna jedinica
prostora za izraCunavanje energetskih
bilansa zgrade. Jedna (1) zona obuhvata
(neto podnu) povrsinu jednog (1) ili vise
prostora sa jednakim tipom koriSéenja i
klimatizacije i bez bez ikakvih ometanja
u vezi sa dodatnim kriterijjumima
zoniranja.

1.7 HVAC -
klimatizacija.

grejanje, ventilacija 1

1.8. Korisna podna povrSina — znaci
neto povrSina unutar klimatizovane
zapremine zgrade.

2. Pojmovi 1 izrazi koji se koriste u ovaj
Pravilnik imaju isto znacCenje kao S§to je

utvrdeno u Zakonu br. 08/L-242 o
energetsku performansu zgrada i
odgovarajuéem Zakonu o energetskoj
efikasnosti.

POGLAVLJE 11
NACIONALNA METODOLOGIJA
PRORACUNA (NMP)

Clan 4




Metodologjia Kombétare e Kalkulimit

1. Metodologjia Kombétare e Kalkulimit
tani e tutje MKK, aplikohet pér:

1.1. Kalkulimin e energjisé vjetore t&
nevojshme pér té plotésuar kérkesat e
ndryshme t€ ndértes€s lidhur me
pérdorimin e zakonshém té saj;

1.2.  Pércaktimin e indikatorit t&
performancés energjetike t& ndértesés si
vleré numerike e energjis€ primare;

1.3. Kalkulimin e niveleve me Kkosto-
optimale t& kérkesave pér performancé
energjetike pér ndértesat, njEsité e
ndértesave dhe elementet e ndértesave;

1.4. Pérgatitien dhe Iéshimin e
Certifikatés s€ Performancés Energjetike
(CPE).

2. MKK zbatohet né pajtim me procedurat
dhe parametrat e pércaktuar né Shtojcén 1 t&€
késaj Rregullore.

Neni §
Kategorité e pérfshira té ndértesave

1. MKK i mbulon, s€¢ paku, kategorité e
méposhtme t€ ndértesave:

National Calculation Methodology

1. The National Calculation Methodology
hencforth NCM, is applied for:

1.1. Calculating of the annual energy
demand to meet the various demands of
the building related to its normal use;

1.2. Determining the building’s energy
performance indicator as a numerical
value of primary energy;

1.3. Calculating the cost-optimal levels of
energy performance demands for
buildings, building units and building
elements;

1.4. Preparing and issuing the Energy
Performance Certificate (EPC).

2. NCM is implemented in accordance with
the procedures and parameters defined in
Annex 1 of this Regulation

Article 5
Categories of included buildings

1. NCM includes at least the following
categories of buildings:

Nacionalna Metodologija Proracuna

1. Nacionalna metodologija proracuna, u
daljem tekstu NMP, primenjuje se za:

1.1. izraCunavanje godiSnje potrebe za
energijom za zadovoljavanje razliitih
potreba zgrade u vezi sa njenom
normalnom kori¢senju;

1.2. odredivanje indikatora energetske
performanse zgrade kao numericku
vrednost primarne energije;

1.3. izraCunavanje isplativih optimalnih
nivoa za  zahteva  energetske
performanse za zgrade, jedinica
zgrada i elemenata zgrada;

1.4. pripremu i izdavanje sertifikata
energetske performanse (SEP).

2. NMP se primenjuje u skladu sa
procedurama 1 parametrima utvrdenim u
Prilogu 1 ovog Pravilnika.

Clan 5
Kategorije obuhvacenih zgrada

1. NMP obuhvata sledece

kategorije zgrada:

najmanje




1.1. Shtépité individuale té tipeve t&
ndryshme;

1.2. Ndértesat e banimit me shumé njési;
1.3. Ndértesat afariste;

1.4. Ndértesat administrative;

1.5. Ndértesat arsimore/edukative;

1.6. Spitalet dhe ndértesat e kujdesit
shéndetésor;

1.7. Hotelet;

1.8. Restorantet;

19. Ndértesat sportive;

1.10. Ndértesat pér shérbime publike;
1.11. Ndértesat pér aktivitete kulturore.

2. Pér kategorité e ndértesave t€ listuara
paragrafin 1 t€ kétij neni, jan€ paraqitur

profilet e pérdorimit t€ hapésirave t&
ndértesave né Shtojcén S5 € késaj
Rregullore.

Neni 6

1.1. single-family houses of various
types;

1.2. multi-apartment blocks;

1.3. office buildings;

1.4. administrative buildings;

1.5. educational buildings;

1.6. hospitals and health care buildings;

1.7. hotels;

1.8. restaurants;

1.9. sports facilities;

1.10. public service buildings;

1.11. buildings for cultural activities.
2. For the categories of buildings listed in
paragraph 1 of this Article, the space usage

profiles of buildings are presented in Annex
5 of this Regulation.

Article 6

1.1. porodi¢ne kuce razli€itih tipova;

1.2. viSestambene zgrade;

1.3. poslovne zgrade;

1.4. administrativne zgrade;
1.5. obrazovne zgrade;

1.6. bolnice 1 zdravstvene zgrade;

1.7. hotele;

1.8. restorane;
1.9. sportske objekte;
1.10. zgrade javnih sluzbi;
1.11. zgrade za kulturne aktivnosti.
2. Za kategorije zgrada navedene u stavu 1

ovog Clana, prikazani su profili koriS¢enja
prostora zgrada u Prilogu 5 ovog Pravilnika.

Clan 6




Pércaktimi i bilancit energjetik té
ndértesave

1. MKK pérdoret pér t€ kalkuluar bilancin e
pérgjithshém  energjetik t€ ndértesave
pérmes  modelimit t€  performancés
energjetike pér t&€ mundésuar llogaritjen e
energjis€  vjetore t€ nevojshme qé
parashikohet t€ pérdoret né ndértes€, qé
pérfshijné:

1.1. Ngrohjen e hapésirés;

1.2. Ftohjen e hapésirés;

1.3. Ventilimin;

1.4. Ngrohjen e ujit sanitar;

1.5. Ndri¢imin.
2. MKK merr parasysh edhe mundésité pér
pérdorimin e burimeve t€ ripértéritshme té
energjis€ dhe teknologjive t€ avancuara, si¢
jané:

2.1.Sistemet diellore termike;

2.2. Sistemet diellore fotovoltaike;

2.3. Energjia e erés;

Determination of the energy balance of
buildings

1. The NCM is used to calculate the overall
energy balance of buildings through the
modelling of energy performance to enable
the calculation of the annual energy required
that is foreseen to be used in the building,
which includes:

1.1. space heating;

1.2. space cooling;

1.3. ventilation;

1.4. sanitary hot water;

1.5. lighting.
2. The NCM also takes into account the
possibilities for using renewable energy
sources and advanced technologies, such as:

2.1. solar thermal systems,

2.2. solar photovoltaic systems,

2.3. wind energy,

Odredivanje energetskog bilansa zgrada

1. NMP se koristi za izraCunavanje ukupnog

energetskog  bilansa  zgrada  putem
modeliranja energetske performanse kako bi
se omogucilo izraCunavanje godiSnje

potrebne energije koja se predvida za
upotrebu u zgradi, Sto ukljucuje:

1.1. grejanje prostora;

1.2. hladenje prostora;

1.3. ventilaciju;

1.4. sanitarnu toplu vodu;

1.5. osvetljenje;
2. NMP uzima u obzir i moguénosti za
koriS¢enje obnovljivih izvora energije 1
naprednih tehnologija, kao $to su:

2.1.Solarni termicki sistemd;

2.2. Solarni fotonaponski sistemi;

2.3. Energija vetra;




2.4. Sistemet gjeotermike;
2.5. Sistemet aerotermike; dhe

2.6. Pajisjet pér prodhimin e kombinuar
té energjis€ (ngrohjes dhe energjisé
elektrike) n€ ndértesé ose né aférsi té saj.

3. Té dhénat klimatike t€ pércaktuara né
Shtojcén 2 t€ késaj Rregullore, si dhe té
dhénat e profileve t€ pérdorimit (&
ndértesave t€ pércaktuara né Shtojcén 5 té
késaj Rregullore pérdoren pér kalkulimin e
bilancit energjetik t&€ ndértesés.

Neni 7
Standardet

MKK é&sht¢ né€ pajtim me standardet
pérkatése t€ miratuara dhe publikuara nga
Agjencia Kosovare e Standardizimit (AKS)
dhe me standardet relevante evropiane, té
cilat jan€ jané té pércaktuara né Shtojcén 4
té késaj Rregullore.

KAPITULLI IIT
SOFTUERI

Neni 8

2.4. geothermal systems,
2.5. aerothermal systems, and

2.6. equipments for combined production
of energy (heating and electricity) in the
building of near by.

3. The climatic data specified in Annex 2 of
this Regulation, as well as the building use
profile data specified in Annex 5 of this
Regulation, are used for the calculation of
the building’s energy balance.

Article 7
Standards

The NCM is in compliance with the relevant
standards approved and published by the
Kosovo Standardization Agency (KSA), as
well as with the relevant European
standards, as specified in Annex 4 of this
Regulation.

CHAPTER III
THE SOFTWARE

Article 8

2.4. Geotermalni sistemi;
2.5. Aerotermalni sistemi; 1

2.6. Postrojenje za  kombinovanu
proizvodnju  energije  (toplotne i
elektricne energije) u zgradi ili u njenoj
blizini.

3. Klimatski podaci utvrdeni u Prilogu 2
ovog Pravilnika, kao 1 podaci o profilima
koriS¢enja zgrada utvrdeni u Prilogu 5 ovog
Pravilnika, koriste se za  proratun
energetskog bilansa zgrade.

Clan 7
Standardi

NMP je u skladu sa odgovaraju¢im
standardima usvojenim i objavljenim od
strane Agencije za standardizaciju Kosova
(ASK), kao i1 sa relevantnim evropskim
standardima koji su utvrdeni u Prilogu 4
ovog Pravilnika.

POGLAVLJE IIT
SOFTVER

Clan 8




Miratimi i softuerit

1. Kalkulimi i performancés energjetike t&
ndértesave sipas késaj Rregulloreje béhet

pérmes softueréve t€ miratuar nga
Ministria.
2. Ministria miraton softuerin, pérmes

vendimit, i cili duhet t€ jeté né€ pajtim me
kriteret dhe kushtet e parapara né kété
Rregullore.

3. Pérdoruesit e softuerit dhe vlerésuesit e
licencuar t€ energjisé g€ l€shojné CPE-né
jané pérgjegjés pér pérdorimin e softuerit
dhe pér rezultatet e nxjerrura pér CPE-né.

4. Cdo pérditésim i softuerit duhet t&
publikohet né ueb fagen e Ministris€¢ duke
pérfshiré historikun e versioneve.

Neni 9
Pasqyra e kalkulimit

1. Softueri pranon té€ dhéna nga pérdoruesi
dhe nga baza e té dhénave té paracaktuara,
dhe pérmes kalkulimeve, paraget rezultatin
me tregues numerik t€ konsumit t€ energjisé
primare né kWh/(m?v), pér nxjerrjen e CPE-
sé.

2. Softueri kalkulon: energjiné e nevojshme,

Approval of software

1. Calculation of the energy performance of
buildings under this Regulation is carried
out using softwares approved by the
Ministry.

2. The Ministry approves the software by
decision, based on objective and transparent
criteria, which should be in compliance with
criteria and conditions set in this Regulation.

3. Software users and licensed energy
evaluators issuing CPE are responsible for
the use of the software and for the results
obtained for the CPE.

4. Any software update must be published
on the Ministry's website, including the
version history.

Article 9
Calculation overview

1. The software shall receive data from user
and databases and by means of calculation
shall express the result by a numeric
indicator of primary energy use in
kWh/(m?a) for the purpose of issuing EPC.

2. The software shall calculate: the energy

Odobravanje softvera

1. Proracun energetske performanse zgrada
u skladu sa ovom Pravilnikom vrsi se putem
softvera odobrenih od strane Ministarstva.

2. Ministarstvo odobrava softver putem
odluke, koji mora biti u skladu sa
kriterijumima i uslovima propisanim ovim
Pravilnikom.

3. Korisnici softvera i licencirani energetski
ocenjivaci koji izdaju SEP, odgovorni su za
koriS¢enje softvera i za rezultate dobijene za
SEP.

4. Svako azuriranje softvera mora biti
objavljeno na veb stranici Ministarstva,
ukljucujuci istorijat verzija.

Clan 9
Pregled proracuna

1. Softver prihvata podatke od korisnika 1 1z
definisane baze podataka, 1 putem prora¢una
prikazuje rezultat sa numerickim
pokazateljem potroSnje primarne energije u
kWh/(m?g), za izdavanje SEP-a.

2. Softver izraCunava: potrebnu energiju,
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energjiné e furnizuar dhe energjin€ primare
pér sistemet teknike pér ngrohje, ftohje,
ventilim, prodhim t€ ujit t€ ngrohté sanitar
dhe ndri¢im t€ ndértesés, bazuar né zonimin
e hapésirave dhe profilin e pérdorimit té
pércaktuar né kété Rregullore.

3. Pas vendosjes sé t€ dhénave nga
pérdoruesi, softueri:

3.1. Pércakton fitimet e nxehtésisé pér
secilén zoné té ndértesés;

3.2. Kalkulon transmetimin e nxehtésisé
ndérmjet ¢do zone t€ ndértes€s kur ato
jang té ngjitura njéra me tjetrén apo té
kufizuara me mjedisin e jasht€ém, duke
pérdorur algoritmet standarde;

3.3. Merr parasysh eficiencén pérkatése
té sistemit t€ ngrohjes, ventilimit, ftohjes
dhe ngrohjes s& wujit sanitar pér té
pércaktuar energjin€é e furnizuar pér
ruajtjen e komforit termik;

3.4. Kalkulon nevojat e energjisé pér
ndricim, bazuar né procedurén e
standardizuar duke marré parasysh
sipérfaget e xhamézuara, hijezimin,
burimin e drités dhe sistemet e
kontrollimit t€ ndri¢imit.

needs, delivered energy and primary energy
for the technical systems for heating,
cooling, ventilation, domestic hot water
generation and lighting of the building based
on user profiles and the buiding zones,
defined in this regulation.

3. After data input from the user, the
software shall:

3.1. determine the heat gains for each
zone of building;

3.2. calculate heat transmission between
each building zone when these sides are
adjacent or bounded with the external
environment, using standard algorithms.

3.3. apply the relevant efficiency of the
heating, ventilation, cooling and sanitary
water heating to determine the delivered
energy to maintain thermal comfort;

3.4. calculate the energy needs for
lighting, based on a standardized
procedure taking into account glazed
surfaces, shading, light sources, and
lighting control systems;

isporuCenu energiju 1 primarnu energiju za
tehnicke sisteme za grejanje, hladenje,
ventilaciju, pripremu sanitarnu potroSnu
toplu vodu i osvetljenje zgrade, na osnovu
zoniranja prostora 1 profila koriS¢enja
utvrdenog u ovaj Pravilnik.

3. Nakon unosa podataka od korisnika,
softver:

3.1. odredi toplotne dobitke za svaku
zonu zgrade;

3.2. izraCunava prenos toplote izmedu
svake zone zgrade kada su one
medusobno  susedne ili  ograniene
spoljnim okruzenjem, koristeci
standardne algoritme;

3.3. uzima u obzir odgovarajucu
efikasnost sistema za grejanje,
ventilaciju, hladenje 1 pripremu sanitarne
potroSne tople vode kako bi se odredila
isporu¢ena  energija za odrzavanje
toplotnog komfora;

3.4. izraCunava potrebe za energijom za
osvetljenje, na osnovu standardizovane
procedure, uzimajuéi u obzir zastakljene
povrsine, zasencenje, izvor svetlosti i
sisteme upravljanja osvetljenjem.
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4. Procedurat e rrjedhés sé kalkulimeve me
té dhénat e paracaktuara t€ nevojshme pér
kalkulim, jané t&€ pércaktuara né Shtojcén 1
té késaj Rregullore.

5. Faktorét energjetik dhe faktorét e
emetimeve t€ léndéve djegése pérdoren
sipas Shtojcés 3 té késaj Rregullore.

Neni 10
Té dhénat dhe burimet e informatave

1. Softueri ofron modulin pér vendosjen e té
dhénave i cili shérben si mjet pérmes té cilit
pérdoruesi, zgjedh opsionet nga bazat e t&
dhénave né dispozicion dhe vendos té
dhénat né€ ményré manuale.

2. Baza e t€ dhénave né dispozicion né
softuer pérbéhet nga t&€ dhénat:

2.1. teknike bazuar né standardet e
sistemeve teknike g€ pérdoren né
ndértes€é, t€ cilat jané t€ definuara né
Shtojcén 1 t€ késaj Rregullore;

2.2. klimatike t€ cilat jané té definuara né
Shtojcén 2 t&€ késaj Rregullore;

2.3. pér léndét djegése, té cilat jané t&
definuara né€ Shtojcén 3 € késaj
Rregullore;

4. The procedures of the calculation
workflow using the predefined data required
for calculation are set out in Annex 1 of this
Regulation.

5. Energy factors and fuels emission factors
are applied in accordance with Annex 3 of
this Regulation.

Article 10
Inputs and information sources

1. The software provides a data entry
module that serves as a tool through which
the user selects options from the available
databases and enters data manually

2. The database available in the software
consists of:

2.1. Technical data based on the
standards of the technical systems used in
the building, which are defined in Annex
1 of this Regulation;

2.2. Climatic data, which are defined in
Annex 2 of this Regulation;

2.3. Fuels, which are defined in Annex 3
of this Regulation;

4. Postupci toka proratuna sa unapred
definisanim  podacima  potrebnim za
proracun utvrdeni su u Prilogu 1 ovog
Pravilnika.

5. Energetski faktori i faktori emisija goriva
koriste se u skladu sa Prilogom 3 ovog
Pravilnika.

Clan 10
Ulazni podaci i izvori informacija

1. Softver nudi modul za unos podataka koji
sluzi kao alat putem kojeg korisnik bira
opcije iz dostupnih baza podataka 1 unosi
podatke ru¢no.

2. Baza podataka dostupna u softveru sastoji
se od podataka:

2.1.tehnicke, zasnovane na standardima
tehnickih sistema koji se koriste u zgradi,
a koje su definisane u Prilogu 1 ovog
Provilnika;
2.2. klimatske, koje su definisane u
Prilogu 2 ovog Pravilnika;

2.3. za goriva, koje su definisane u
Prilogu 3 ovog Pravilnika;
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24. pér profilet e pérdorimit (&
hapésirave t€ ndértesave té€ cilat jané té
definuara né Shtojcén 5 € késaj
Rregullore.

3. Hapat e procesit t€ vendosjes manuale t&
té dhénave jané:

3.1. Pércaktimi i sipérfages gjeometrike
(né m?) t& hapésirave té¢ ndryshme té&
ndértesés;

3.2. Pércaktimi i aktiviteteve qé
zhvillohen né c¢do pjesé t€ ndértesés me
géllim gé t€ definohen kushtet pér secilén
nga kéto aktivitete dhe kohézgjatja e tyre
bazuar né vlerat e marra nga baza e té
dhénave standarde;

3.3. Regjistrimi 1 hapésirave dhe
elementeve ndértimore qé rrethojné cdo
hapésiré ku zhvillohen aktivitetet;

3.4. Definimi 1 sistemeve té NVKA,
ngrohjes sé& ujit sanitar dhe t€ ndrigcimit,
duke pérfshiré sistemet e  tyre t€
kontrollit, si dhe pércaktimi i zonés qé
shérbejné;

3.5.

Pércaktimi kurdo qé€ &sht€é e

2.4. The profiles of use of building
spaces, as defined in Annex 5 of this
Regulation;

3.The steps of the manual data entry process
are:

3.1. Determination of the area (in m?) of
the different spaces of the building;

3.2. Determination of the activities
carried out in each part of the building in
order to define the conditions for each of
these activities and their duration, based
on the values obtained from the standard
database;

3.3. Recording the spaces and the
building elements surrounding each space
where the activities take place;

3.4. Definition of the HVAC systems,
domestic hot water heating, and lighting,
including their control systems, as well as
the determination of the zones they serve;

3.5. Determination, whenever appropriate,

2.4. za profile koriS¢enja prostora u
zgradama, koje su definisane u Prilogu 5
ovog Pravilnika.

3. Koraci procesa ru¢nog unosa podataka su:

3.1. odredivanje geometrijske povrsine (u
m?) razlicitih prostorija u zgradi;

3.2. odredivanje aktivnosti koje se
odvijaju u svakoj prostoriji  radi
definisanja wuslova za svaku od tih
aktivnosti 1 njihovog trajanja, zasnovano
na vrednostima iz standardne baze

podataka;

3.3. evidentiranje prostorija 1
gradevinskih elemenata koji okruzuju
svaku prostoriju u kojoj se odvijaju
aktivnosti;

3.4. Definisanje  sistema HVAC,
pripreme potrosne tople vode i
osvetljenja, ukljucuju¢i njihove sisteme
kontrole, kao i1 odredivanje zone koju
sluze;

3.5. odredivanje, kad god je prikladno,
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pérshtatshme i pérdorimit t€ cilitdo
sistem t€ energjisé s€ ripértéritshme né
ndértesé si: sistemet diellore fotovoltaike,
ngrohja e wujit sanitar nga kolektorét
dielloré, prodhimi i kombinuar i
nxehtésisé dhe energjisé elektrike, et;.

4. Pérdoruesi i1 softuerit, pér géllimet e
kalkulimit pérdor té dhénat pérkatése pér
elementet e ndértesés dhe sistemet teknike,
duke pérfshiré:

4.1. Vlerén e koeficientit t€ tejkalimit té
nxehtésisé (vlerén U);

4.2. Kapacitetin termik;

4.3. Eficiencén e sistemeve t€ ngrohjes,
ventilimit dhe kondicionimit t€ ajrit;

4.4. T€ dhénat pér ujin e ngrohté sanitar;

4.5. Té dhénat pér ndricim dhe sistemet e
kontrollit.

5. Té dhénat nga paragrafi 4 1 kétij neni,
merren nga baza e brendshme e t€ dhénave
té softuerit, ose kur &sht€ e arsyeshme,
vendosen né€ ményré manuale nga
pérdoruesi.

of the use of any renewable energy system
in the building, such as: photovoltaic solar
systems, domestic hot water heating from
solar collectors, combined heat and power
generation, etc.

4. For the purposes of calculation according
to NCM, the software user utilizes the
relevant data for the building elements and
technical systems, including:

4.1. The value of the heat transfer
coefficient (U-value),

4.2. Thermal capacity,

4.3. The efficiency of heating,
ventilation, and air conditioning systems,

4.4. Data for domestic hot water,

4.5. Data for
systems.

lighting and control

5. The data from paragraph 4 of this article,
are taken from the software's internal
database, or when reasonable, are entered
manually by the user.

koris¢enja bilo kog sistema obnovljive
energije u zgradi, kao S§to su
fotonaponski solarni sistemi, priprema
potrosne tople vode pomocu solarnih
kolektora, kombinovana proizvodnja
toplote i elektri¢ne energije itd.

4. Korisnik softvera, za potrebe proracuna,

koristi odgovaraju¢e podatke za elemente
zgrade i tehnicke sisteme, ukljucujuéi:

4.1. vrednost koeficijenta prenosa toplote
(U-vrednost);

4.2. termicki kapacitet;

4.3. efikasnost  sistema  grejanja,
ventilacije 1 klimatizacije;
4.4. podatke o potroSnoj sanitarne

toplotne vode;

4.5. podatke o osvetljenju 1 sistemima
kontrole.

5. Podaci iz stava 4 ovog €lana, preuzimaju
se iz interne baze podataka softvera, ili kada
je prikladno, unose se ru¢no od strane
korisnika.
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6. Gjaté pérdorimit t& softuerit, pérdoruesi i
qaset bazés s€¢ t€ dhénave t€ softuerit pér
detaje t€ standardizuara t€ elementeve té
ndértesés dhe pér t€ dhénat e pércaktuara
lidhur me performancén pér ngrohje,
ventilim, dhe sisteme t€ ajrit t€ kondicinuar,
ujé t&€ ngrohté sanitar dhe ndri¢im. Kjo bazé
e t€ dhénave duhet t€ jet€ e gqasshme me
géllim g€ pérdoruesi t€ mund t’i shmanget
disa parametrave t&€ zgjedhur automatikisht
nga softueri duke 1 vendosur t€ dhénat e
veta.

7. Softueri pérmban njé bazé té t€ dhénave
“t€ mbyllura” qé€ lidhen me parametrat e
profileve té pérdorimit t€ ndértesés dhe té
dhénat mbi kushtet klimatike. Kjo bazé e t€
dhénave quhet “t€ mbyllura” sepse
pérdoruesit e softuerit nuk mund t€ kené
mundési t’1 ndryshojné parametrat e caktuar
nga Ministria, me géllim qé kéta parametra
té jené t€ nj&jté pér ndértesa referente dhe té
mundésojné krahasimin e drejt¢ dhe t€
géndrueshém.

8. Pérdoruesi, sipas nevojés, vendos
rekomandimet pér masat e propozuara pér
pérmirésimin e performancés energjetike té
ndértesés dhe t€ njésive t€ ndértesés.

KAPITULLI IV
DISPOZITAT PERFUNDIMTARE

6. During the use of the software, the user
accesses the database for standardized
details of building elements and for the
specified data related to the performance of
heating, ventilation, and air conditioning
systems, domestic hot water, and lighting.
This database must be accessible so that the
user can override certain parameters
automatically selected by the software by
entering their own data.

7. The software contains a “closed” database
related to the parameters of building use
profiles and climatic data. This database is
called “closed” because software users
cannot modify the parameters set by the
Ministry, ensuring that these parameters are

the same for reference buildings and
allowing for fair and  consistent
comparisons.

8. The wuser, as needed, enters the

recommendations for the proposed measures
to improve the energy performance of the
building and its units.

CHAPTER IV
FINAL PROVISIONS

6. Tokom koriS¢enja softvera, korisnik
pristupa bazi podataka softvera radi detalja
standardizovanih  elemenata  zgrade i
podataka vezanih za performanse sistema
grejanja, ventilacije, klimatizacije, potroSne
tople vode i osvetljenja. Ova baza podataka
mora biti dostupna kako bi korisnik mogao
da izbegne neke parametre koje softver
automatski bira, unoseci sopstvene podatke.

7. Softver sadrZzi jednu ‘“zatvorenu” bazu
podataka koja se odnosi na parametre profila
koriS¢enja zgrade i podatke o klimatskim
uslovima. Ova baza podataka naziva se
“zatvorena” jer korisnici softvera ne mogu
menjati  parametre koje je odredilo
Ministarstvo, kako bi ti parametri bili isti za
referentne zgrade 1 omogucili pravicno 1
dosledno poredenje.

8. Korisnik, po potrebi, unosi preporuke za
predloZzene mere za poboljSanje energetske
efikasnosti zgrade i1 njenih jedinica.

POGLAVLJE IV
ZAVRSNE ODREDBE

15




Neni 11
Dispozitat shfuqizuese

Me hyrjen né fuqi t€ késaj Rregulloreje,
shfugizohet Rregullorja (MMPHI) Nr. 02/18
pér  Metodologjiné =~ Kombétare  pér
Kalkulimin e Pérformacés s& Integruar
Energjetike t& Ndértesave.

Neni 12
Shtojcat

1. Pjesé pérbérése e késaj Rregullore jané
Shtojcat:

1.1. Shtojca 1 - Kushtet dhe Kriteret
Teknike t€ Metodologjisé Kombétare té
Kalkulimit;

1.2. Shtojca 2 — T€ Dhénat Klimatike;
1.3. Shtojca 3 - Faktorét e Energjis€¢ dhe
Faktorét e Emetimeve t€ Léndéve

Djegése;

1.4. Shtojca 4 - Lista e Referencave t&
Standardeve;

1.5. Shtojca 5 — Profilet e Pérdorimit t&
Ndértesave.

Article 11
Repealing provisions

Upon the entry into force of this Regulation,
Regulation (MESPI) No. 02/18 on the
National Methodology for Calculating the
Integrated Energy Performance of Buildings
is repealed.

Article 12
Annexes

1. The integral part of this Regulation are
the Annexes:

1.1. Annex 1 - The Technical Conditions
and Criteria of the National Calculation
Methodology;

1.2. Annex 2 — Climatic Data;

1.3. Annex 3 - Energetik Factors and
Emission Factors of Fuels;
1.4. Annex 4 — List of Applicable

Standards;

1.5. Annex 5 — User Profiles of buildings.

Clan 11
UKkinute odredbe

Stupanjem na snagu ovog Pravilnika, ukida
se Pravilnik (MZSPPI) br. 02/18 o
Nacionalnoj metodologiji za izraCunavanje
integrisane energetske performanse zgrada i
njeni prilozi.

Clan 12
Prilozi

1. Sastavni deo ovog Pravilnika su prilozi:
1.1. Prilog 1 — Uslovi 1 tehnicki
kriterijumi Nacionalne metodologije za
proracun;

1.2. Prilog 2 — Klimatski podaci;
1.3. Prilog 3 — Energetski faktori i faktori
emisija goriva;

1.4. Prilog 4 — Lista referenci standarda;

1.5. Prilog 5 — Profili kori$¢enja zgrada.
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Neni 13
Hyrja né fuqi

Kjo Rregullore hyn né fuqi shtaté (7) dité

pas publikimit n€ Gazetén Zyrtare t&
Republikés sé Kosovés.

Fitore Pacolli Dalipi

Ministre e Ministrisé s€¢ Mjedisit dhe
Planifikimit Hapé&sinor

Prishtiné, 2026

Article 13
Entry into force

This Regulation shall enter into force seven

(7) days after its publication in the Official
Gazette of the Republic of Kosovo.

Fitore Pacolli Dalipi

Minister of the Ministry of Environment
and Spatial Planning

Pristina, 2026

Clan 13
Stupanje na snagu

Ovaj Pravilnik stupa na snagu sedam (7)

dana nakon objavljivanja u Sluzbenom listu
Republike Kosovo.

Fitore Pacolli Dalipi

Ministar Ministarstva Zivotne Sredine i
Prostornog Planiranja

PriStina, 2026
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Republk e Kosovés
Republika Kosova-Republic of Kosovo
Qeveria -Vlada - Government

Ministria e Mjedisit, Planifikimit Hapésinor
Ministarstvo Sredine i Prostornog Planiranja
Ministry of Environment and Spatial Planning

Zyra e Sekretarit 1€ PérgjithshényKancelarija Generalnog Sekretara/Office of the General Secretary

L5 (2
Date: 2.5 .11 .2y
The General Secretary of the Ministry of Environment, Spatial Planning, pursuant to Article
18 of Law No. 06/L1-113 on the Organization and Functioning of State Administration and
Independent Agencies (Official Gazette of the Republic of Kosovo No. 7/01,1 March 2019),
Article 31 of Government Regulation (GRK) No. 17/2024 on the Rules of Procedure of the
Government of the Republic of Kosovo, as well as the Legislative Plan for Secondary
Legislation of the Ministry of Environment, Spatial Planning (MESP) for 2024, approved by
the Minister through Decision No. 35/24 dated 04.01.2024, as amended and supplemented by
Decision No. 35-3 dated 15.02.2024 and Decision No. 35-4/24 dated 19.09.2024, issues the
following;:

DECISION

1. A Working Group is established for the drafting of the Regulation on the Determination of
Minimum Requirements for the Energy Performance of Buildings, composed as follows:

1.1. Arben Ajazi, DPHNDB - chairperson;

1.2. Ardian Regica Legal Department—member;

1.3. Naime Pakashtica, DSPHC - member;

1.4. Xhavit Bulligi - Legal Office of the PMO - member;

15. Labinota Kashtanjeva, Department for Policy Coordination and Furopean
Integration - member;

1.6. Representative from the Ministry of Economy;

1.7. Dardan Abazi, Civil society - member.

2. The Working Group has the following responsibilities:

2.1.  Develops the process of drafting the initial version of the Draft Regulation of
the Regulation on Determination of Minimum Requirements for the Energy
Performance of Buildings;

07, Ensures that the Draft Regulation is prepared in accordance with the
Constitution, applicable legislation, the EU Acquis, and the standards and
techniques of legislative drafting;

2.3. When necessary, coordinates the process with all other units within the
proposing authority, as well as with other units of the state administration that
are obliged to provide assistance upon its request;




24.  When necessary, cooperates with partner projects supporting the Department
of Housing and Building Energy Efficiency (DSPHC) in the field of energy
performance of buildings;

25.  Ensures that all procedures and principles set out in Government Regulation
(GRK) No. 17/2024 on the Rules of Procedure of the Government of the
Republic of Kosovo, as well as other applicable legislation, are implemented.

3. The Head of the Working Group, in cooperation with other relevant units, manages the
process of preliminary and public consultation in accordance with the standards and
procedures set out in Government Regulation (GRK) No. 17/2024 on the Rules of
Procedure of the Government of the Republic of Kosovo and applicable legislation.

4. The Working Group prepares all documents and requirements as required by
Government Regulation (GRK) No. 17/2024 on the Rules of Procedure of the Government
of the Republic of Kosovo.

5. The deadline for completing the initial draft of the Draft Regulation on the Determination
of Minimum Requirements for the Energy Performance of Buildings by the Working
Group is 26.12.2026.

6. Upon completion of the drafting of the Draft Administrative Instruction and other
accompanying documentation, the Head of the Working Group submits the Draft
Regulation on Determination of Minimum Requirements for the Energy Performance of
Buildings to the Director of the Legal Department, who, if there are no remarks,
immediately forwards the draft to the General Secretary of the Ministry, who then, if there
are no remarks, submits it to the Minister for signature.

7 All relevant units of the Ministry and officials are obliged to cooperate in providing the
data requested by the Working Group.

8. This Decision enters into force on the day of its signature.

Decision shall be sent to:

- Cabinet of the Minister;

- Office of the General Secretary;

- Legal Department;

- Members of the Working Group;
- Archive Office of MESP.
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Republika Kosova-Republic of Kosovo
Qeveria -Vlada-Government
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Ministrja e Ministrisé sé Mjedisit dhe
Planifikimit Hapésinor,

N& mbéshtetje t& nenit 6 paragrafit 5 t& Ligjit
Nr. 08/L-242 pér Pérformancén Energjetike
té Ndértesave (Gazeta Zyrtare e Republikés
sé¢ Kosovés, Nr. 10/12.06.2024), nenit 11
paragrafi 1, nén-paragrafi 1.5, t€ Ligjit 08/L-
117 pér Qeveriné e Republikés s¢ Kosovés
(Gazeta Zyrtare, Nr. 34/22 dt. 18.11.2022), si
dhe nenit 9, paragrafi 2, t€ Rregullores
(QRK) — Nr. 17/2024 pér Punén e Qeverisé
s€ Republikés sé Kosovés,

Nxjerr:
RREGULLORE  (MMPH) NR.
/2026 PER KERKESAT

MINIMALE PER PERFORMANCEN
ENERGJETIKE TE NDERTESAVE

KAPITULLI 1
DISPOZITAT E PERGJITHSHME

Neni 1
Qéllimi

Qéllimi 1 késaj Rregulloreje &shté t&
pércaktojé kérkesat minimale pér vlerésimin
e performancés energjetike t€ ndértesave, né
pajtim  me Metodologjiné Kombétare t&

The Minister of the Ministry of
Environment and Spatial Planning,

Pursuant to Article 6, paragraph 5, of Law
No. 08/L-242 on Energy Performance of
Buildings (Official Gazette of the Republic
of Kosovo, No. 10/12.06.2024); Article 11,
paragraph 1, sub-paragraph 1.5, of Law No.
08/L-117 on the Government of the Republic
of Kosovo (Official Gazette, No. 34/22 dated
18.11.2022), and Article 9, paragraph 2, of
Regulation (GRK) — No. 17/2024 on the
Work of the Government of the Republic of
Kosovo,

Issues:

REGULATION (MESP) NO. /2026
ON MINIMUM ENERGY
PERFORMANCE  REQUIREMENTS
FOR BUILDINGS

CHAPTER1I
GENERAL PROVISIONS

Article 1
Purpose

The purpose of this Regulation is to define
the minimum requirements for assessing the
energy performance of buildings, in
accordance with the National Calculation

Ministar Ministarstva Zivotne Sredine i
Prostornog Planiranja,

Na osnovu ¢lana 6, stava 5, Zakona Br. 08/L.-242
o energetskoj performansi zgrada (Sluzbeni list
Republike Kosova, br. 10/12.06.2024), ¢lana 11,
stav 1, podstav 1.5, Zakona br. 08/L-117 o Vladi
Republike Kosova (Sluzbeni list, br. 34/22 od
18.11.2022), kao i ¢lana 9, stava 2, Pravilnika
(VRK) — br. 17/2024 o radu Vlade Republike
Kosova,

Donosi:
UREDBA (MZSPP) BR. /2026 O
MINIMALNIM ZAHTEVIMA ZA

ENERGETSKE PERFORMANSE ZGRADA

POGLAVLJE I
OPSTE ODREDBE

Clan 1
Svrha

Svrha ove uredbe je da se utvrde minimalni
zahtevi za procenu energetskih karakteristika
zgrada, u skladu sa Nacionalnom metodologijom
prorauna, sa ciljem poboljSanja energetske




Kalkulimit, me synim pérmirésimin e
eficiencés s€ energjis€, reduktimin e
konsumit t€ energjisé dhe emetimeve t& COx,
si dhe sigurimin e kushteve t€ pérshtatshme
té klimés s€ brendshme.

Neni 2
Fushéveprimi

Dispozitat e késaj Rregullore zbatohen né
vlerésimin e performancés energjetike t&
ndértesave t€ reja ndértesave ekzistuese dhe
njésive té tyre, g€ i nénshtrohen rinovimit té
madh, pérfshiré elementet e mbéshtjellésit té
ndértesés dhe sistemet teknike.

Neni 3
Pérkufizimet

1. Shprehjet e pérdorura né két€ Rregullore
kané& kuptimin si né vijim:

1.1. Dritarja - njé hapésiré e hapur né
muret e njé ndértese, q€ shérben pér té
lejuar hyrjen e drités dhe ajrit;

1.2. Metodologjia Kombétare e
Kalkulimit (MKK) - metodologjia pér
kalkulimin e performancés energjetike té
ndértesés, cila pérdoret né kalkulimin e
niveleve t€ kostos optimale pér kérkesat e
performancés energjetike t€ ndértesave,

Methodology, with the aim of improving
energy  efficiency, reducing energy
consumption and CO: emissions, as well as
ensuring suitable indoor climate conditions.

Article 2
Scope

The provisions of this Regulation shall apply
to the assessment of the energy performance
of new buildings, existing buildings and their
units, which are subject to major renovation,
including the elements of the building
envelope and technical systems.

Article 3
Definitions

1. The expressions used in this Regulation
shall have the following meaning:

1.1. Window - an open space in the walls
of a building, which serves to allow the
entry of light and air;

1.2. National Calculation Methodology
(NCM) - the methodology for calculating
the energy performance of a building,
defined by the Regulation on the NCM,
which is used in calculating cost-optimal
levels for the energy performance

efikasnosti, smanjenja potro$nje energije i
emisije CO: 1 obezbedivanja odgovarajuc¢ih
klimatskih uslova u zatvorenom prostoru.

Clan 2
Delokrug

Odredbe ovog Pravilnikaprimenjuju se na
procenu energetskih karakteristika novih zgrada,
postoje¢ih zgrada i njihovih jedinica, koje su
predmet vece renovacije, ukljuujuéi elemente
omotaca zgrade i tehnicke sisteme.

Clan 3
Definicije

1. Termini koji se koriste u ovoj uredbi imaju
sledeca znacenja:

1.1. Prozor - otvoreni prostor u zidovima
zgrade, koji sluzi za ulazak svetlosti i1
vazduha;

1.2. Nacionalna metodologija proracuna
(NMP) - metodologija za proraun
energetskih performansi zgrade, definisana
Uredbom o NMP, koja se Kkoristi pri
izraCunavanju optimalnih nivoa trosSkova za
zahteve energetskih performansi zgrada,




njésive t€ ndértesave dhe elementeve t€
ndértesave pér pérgatitjen dhe léshimin e
certifikatave t€ performancés energjetike;

1.3. Ndértesa referente — njé ndértesé
krahasuese me t€ njéjtin destinim, me
karakteristikat identike t€ gjeometrisé,
ndarjes t€ pjeséve jo-transparente dhe
transparente t€ mbéshtjellésit, si dhe
orientimin, e vendosur né t€ njéjtat kushte
klimatike si ndértesa reale, por me
karakteristikat e mbé&shtjellésit dhe té
sistemeve teknike sipas Shtojcé€s 1 dhe
Shtojcés 2 t€ késaj Rregulloreje.

2. Termet dhe shprehjet e pérdorura né kété
Rregullore, kané kuptimin e njéjté ashtu si¢
jané pércaktuar né Ligjin Nr. 08/L-242 pér
Performancé Energjetike t€ Ndértesave.

_ KAPITULLIII
KERKESAT E PERGJITHSHME

Neni 4
Kushtet e pérgjithshme té pércaktimit té
kérkesave minimale

1.Kérkesat minimale t€ performancés
energjetike t€ elementeve t€ mbéshtjellésit t€

requirements of buildings, building units
and building elements for the preparation
and issuance of energy performance
certificates;

1.3. Reference building — a comparative
building with the same purpose, with
identical characteristics of geometry, the
division of opaque and transparent parts
of the envelope, as well as orientation,
located in the same climatic conditions as
the actual building, but with the
characteristics of the envelope and
technical systems according to Annex 1
and Annex 2 to this Regulation.

2. The terms and expressions used in this
Regulation shall have the same meaning as
defined in Law No. 08/L-242 on Energy
Performance of Buildings.

CHAPTER 11
GENERAL REQUIREMENTS

Article 4
General conditions for defining minimum
requirements

1.The minimum energy performance
requirements for elements of the building

gradevinskih  jedinica i  gradevinskih
elemenata za pripremu i izdavanje sertifikata
o energetskim performansama;

1.3. Referentna zgrada — uporedna zgrada
iste namene, sa identi¢nim karakteristikama
geometrije, razdvajanjem ne-transparentnih i
transparentnih  delova omotac¢a, kao i
orijentacijom, smeStena u istim klimatskim
uslovima kao 1 stvarna zgrada, ali sa
karakteristikama omotaca i tehnickih sistema
prema Prilogu 1 i Prilogu 2 ovog pravilnika.

2. Termini i izrazi koji se koriste u ovoj uredbi
imaju isto znacenje kao Sto je definisano u

Zakonu br. 08/L-242 o  Energetskim
Performansama Zgrada.
POGLAVLJE 11
OPSTI ZAHTEVI
Clan 4
Opsti uslovi za odredivanje minimalnih
zahteva

1.Minimalni zahtevi za energetske performanse
elemenata omotaca zgrade i tehnickih sistema




ndértesave dhe sistemeve teknike t&
ndértesave pér ndértimin e ndértesave té reja,
ekzistuese dhe njésive t€ tyre q€ 1
nénshtrohen rinovimit t€ madh, pércaktohen
né bazé t€ parimit t€ kosto-optimumit.

2. Gjaté pércaktimit té kérkesave minimale
merret parasysh ndikimi mjedisor dhe
reduktimi i emetimeve t€ COo.

3. Né bazé té objektivave pér arritjen e
ngritjes s€ eficiencés s€ energjis€ né
ndértesa, Ministria né€ bazé t& Ligjit Nr. 08/L-
242  pér Performancé Energjetike t€
Ndértesave, rishikon kérkesat minimale né
intervale té€ rregullta dhe sipas nevojés,
pérditéson kérkesat minimale pér ta
pasqyruar zhvillimin teknik né sektorin e
ndértesave.

Neni 5
Kérkesat e pérgjithshme né projektimin e
ndértesave

1. Gjaté fazés sé projektimit t€ ndértesave té
reja dhe ekzistuese si dhe njésive té tyre, qé€ i
nénshtrohen rinovimit t€ madh, sipas rasteve
dhe kur keérkesat jané teknikisht t&
zbatueshme, duhet t€ merren parasysh
kushtet e méposhtme:

envelope and technical building systems for
the construction of new and existing
buildings and their units that are subject to
major renovation shall be defined on the
basis of the cost-optimality principle.

2. In defining the minimum requirements, the
environmental impact and reduction of CO2
emissions shall be taken into account.

3.Based on the objectives for achieving
increased energy efficiency in buildings, the
Ministry, pursuant to Law No. 08/L-242 on
Energy Performance of Buildings, shall
review the minimum requirements at regular
intervals and, as necessary, update the
minimum requirements to reflect technical
development in the building sector.

Article 5
General requirements in building
design

1. During the design phase of new and
existing buildings as well as their units that
are subject to major renovation, as applicable
and where the requirements are technically
feasible, the following conditions shall be
taken into account:

zgrade za izgradnju novih, postojecih zgrada i
njihovih jedinica koje su predmet velike
renovacije, utvrduju se na osnovu principa
optimalnih troskova.

2. Prilikom odredivanja minimalnih zahteva,
uzimaju se u obzir uticaj na zivotnu sredinu 1
smanjenje emisije CO».

3. Na osnovu ciljeva za postizanje povecane
energetske efikasnosti u zgradama, Ministarstvo,
u skladu sa Zakonom br. 08/L.-242 o energetskim
performansama zgrada, redovno preispituje
minimalne zahteve 1, gde je potrebno, azurira ih

kako bi odrazavali tehnicki razvoj u
gradevinskom sektoru.
Clan 5
Opsti zahtevi u projektovanju
zgrada

1.Tokom faze projektovanja novih i postojecih
zgrada i njihovih jedinica, koje su predmet vece
renovacije, po potrebi i kada su zahtevi tehnicki
1zvodljivi, moraju se uzeti u obzir slede¢i uslovi:




1.1. Vendndodhja dhe orientimi i
pérshtatshém i ndértesés pér shfrytézimin
maksimal t€ kushteve klimatike lokale;

1.2. Planifikimi dhe rregullimi i peizazhit
pér t€ pérmirésuar mikroklimén;

1.3.Projektimi, vendndodhja dhe
orientimi i pérshtatshém i hapjeve sipas
kérkesave pér rrezatim diellor, drité
natyrale dhe ajrosje;

1.4. Funksionet brenda ndértesés duhet t&
vendosen sipas pérdorimit t€ tyre, duke
siguruar komfortin, organizimin e duhur
t¢  hapésirave dhe ndricimin e
pérshtatshém;

1.5. Pérfshirja e t€ paktén njé prej
ményrave t€ pérfitimit diellor pasiv, si:
pérfitimi 1 drejtpérdrejté diellor pérmes
xhamézimit, muret masive, muret trombe,
ety.;

1.6. Mbrojtja nga dielli;

1.7. Integrimi i teknikave té ventilimit
natyror; dhe

1.8. Sigurimi i rehatis€ vizuale pérmes
teknikave dhe sistemeve t€ ndrigimit
natyror.

1.1. The appropriate location and
orientation of the building for maximum
use of local climatic conditions;

1.2. Planning and landscaping to improve
the microclimate;

1.3. The appropriate design, location and
orientation of openings according to the
requirements for solar radiation, natural
light and ventilation;

1.4. The functions within the building
shall be arranged according to their use,
ensuring comfort, proper organisation of
spaces and appropriate lighting;

1.5. Inclusion of at least one of the passive
solar gain methods, such as: direct solar
gain through glazing, massive walls,
Trombe walls, etc.;

1.6. Solar protection;

1.7. Integration of natural ventilation
techniques; and

1.8. Ensuring visual comfort through
natural lighting techniques and systems.

1.1. Pogodna lokacija i orijentacija zgrade za
maksimalno koriS¢enje lokalnih klimatskih
uslova;

1.2. Planiranje 1 wuredenje pejzaza radi
poboljsanja mikroklime;

1.3.Dizajn, lokacija 1  odgovarajuca
orijentacija otvora prema zahtevima za
sunevo  zrafenje, prirodno svetlo i
ventilaciju;

1.4. Funkcije unutar zgrade moraju biti
rasporedene  prema njihovoj nameni,
obezbedujuci udobnost, pravilnu organizaciju
prostora i adekvatno osvetljenje;

1.5. Ukljucivanje najmanje jedne od metoda
pasivnog solarnog dobitka, kao S$to su:
direktan solarni dobitak kroz zastakljivanje,
masivne zidove, trombe zidove itd.;

1.6. Zastita od sunca;

1.7.Integracija tehnika prirodne ventilacije; i

1.8. Obezbedivanje vizuelne udobnosti kroz
tehnike 1 sisteme prirodnog osvetljenja.




Neni 6
Kérkesat e pérgjithshme pér elementet e
mbéshtjellésit té ndértesave

1. Kalkulimi i koeficientit t& tejkalimit t&
nxehtésisé U, duhet t&€ béhet duke pérdorur
formulén pérkatése né MKK-né dhe t&
dhénat e pércjellshmérisé termike t€
materialeve e shprehur né A me njésiné
W/(m-K), té€ pércaktuara né Shtojcén 3 t&
késaj Rregulloreje.

2. Humbjet gjaté kalimit t€ nxehtésisé
pérmes urave termike zvogélohen duke
pérdorur praktikat e standardizuar t€
ndértimit, duke pérfshiré por duke mos u
kufizuar né€ trajtimin e kéndeve, lidhjeve t&
hapjeve, ballkoneve dhe cative. Humbjet
pércaktohen me metoda té llogaritjeve
analitike.

3. Pér ndértesat ku termoizolimi 1 jashtém
ésht¢ 1 vazhdueshém dhe i1 pandérpreré,
ndikimi i urave termike kompensohet duke
rritur vlerén U t€ ndértes€s pér AUyt = 0.05
[W/(m2-K)].

4. Pér ndértimet né t€ cilat izolimi i jashtém
termik €shté 1 ndérpreré (si né konzollat e
ballkonit) ose né ndértimet me izolim né mes
ose nga brenda, ndikimi i urave termike
kompensohet duke rritur vlerén U &

Article 6
General requirements for elements of the
building envelope

1.The calculation of the heat transmission
coefficient U shall be performed using the
relevant formula in the NCM and the data on
thermal conductivity of materials expressed
as A in the unit W/(m-K), defined in Annex 3
to this Regulation.

2.Losses during heat transmission through
thermal bridges shall be reduced by using
standard construction practices, including
but not limited to the treatment of corners,
opening connections, balconies and roofs.
Losses shall be determined by analytical
calculation methods.

3.For buildings where the external thermal
insulation is continuous and uninterrupted,
the impact of thermal bridges shall be
compensated by increasing the U-value of
the building by AUyt = 0.05 [W/(m2-K)].

4. For constructions in which the external
thermal insulation is interrupted (as in
balcony cantilevers) or in constructions with
insulation in the middle or from the inside,
the impact of thermal bridges shall be

Clan 6
Opsti zahtevi za elemente omotaca zgrade

1. Izra¢unavanje koeficijenta prenosa toplote U
mora se izvrSiti koriS¢enjem relevantne formule
u MCR i podataka o toplotnoj provodljivosti
materijala izraZenih u A sa jedinicom W/(m-K),
navedenih u Prilogu 3 ovog pravilnika.

2. Gubici toplote usled prolaza kroz toplotne
mostove smanjuju se primenom
standardizovanih gradevinskih praksi,
ukljucujuéi, ali ne ograniavajuci se na obradu
uglova, spojeva otvora, balkona i krovova.
Gubici se odreduju metodama analitickog
proracuna.

3. Za zgrade gde je spoljasnja toplotna izolacija
kontinuirana 1 neprekinuta, uticaj toplotnih
mostova se kompenzuje povecanjem U-
vrednosti zgrade za AUyt = 0.05 [W/(m?-K)].

4. Kod zgrada kod kojih je spoljaSnja toplotna
izolacija prekinuta (kao Sto su konzole balkona)
ili kod zgrada sa izolacijom u sredini ili sa
unutrasnje strane, uticaj toplotnih mostova se
kompenzuje povecanjem U-vrednosti




strukturés sé ndértes€s pér AUyr = 0.10
[W/(m2-K)].

5. Pjesét transparente t€ ndértesés me
orientim kah jugu, né shtrirje prej njéqind e
tridhjeté e pesé (135°) nga jug-lindja deri né
dyqind e njézet e pesé€ (225° né jug-
peréndim, me pérjashtim t€ ndértesave ose
njésive t€ ndértesave g€ jané€ nén hije me
mbrojtje natyrale ose artificiale, duhet t&
mbrohen nga rrezatimi diellor me elemente
hijezuese t€ jashtme. Veshjet e pérshtatshme
pér absorbimin ose reflektimin e rrezatimit
diellor mund t€ aplikohen né€ ményré
alternative.  Elementet hijezuese nga
rrezatimi diellor duhet t€ plotésojné kushtin
sipas formulés:

fg X g <0,25
ku:
fg = Ag/Ar

A, — sipérfagja e pjeséve transparente t&
mbéshtjellésit t€ ndértesés

Ar — sipérfagja e pérgjithshme e
mbéshtjellésit (fasadés) s€ ndértesés

g - faktori total i rrezatimit dielloré sig¢
parashihet né Shtojcén 2 € késaj
Rregulloreje.

compensated by increasing the U-value of
the building structure by AUyur = 0.10
[W/(m2-K)].

5. The transparent parts of the building with
a southern orientation, within the range from
one hundred and thirty-five (135°) from the
south-east to two hundred and twenty-five
(225°) to the south-west, with the exception
of buildings or building units that are shaded
by natural or artificial protection, shall be
protected from solar radiation by external
shading elements. Suitable coatings for
absorbing or reflecting solar radiation may
be applied alternatively. Shading elements
against solar radiation shall meet the
condition according to the formula:

fg X g <0,25
where:
fg = Aq/Ar

A, — the area of the transparent parts of the
building envelope

Ar— the total area of the building envelope
(facade)

g - the total solar radiation factor as
provided for in Annex 2 to this
Regulation.

gradevinske konstrukcije za AUyr = 0.10

[W/(m2K)].

5. Providni delovi zgrade okrenuti ka jugu, koji
se protezu od sto trideset pet (135°) jugoistocno
do dvesta dvadeset pet (225° jugozapadno,
Osim zgrada ili gradevinskih jedinica koje su
zaklonjene prirodnom ili vesStackom zaStitom,
one moraju biti zastiCene od suncevog zracenja
spoljnim elementima za sencenje. Premazi
pogodni za apsorpciju ili refleksiju suncevog
zratenja mogu se alternativno primeniti.
Elementi za sencenje od suncevog zracenja
moraju ispunjavati uslov prema formuli:

fg X9 <025
Gde:
fg = Ag/ A5
Ag; — povrSina providnih delova omotaca
zgrade

Ar —ukupna povrSina omotaca zgrade (fasade)

g - ukupni faktor suncevog zracenja kako je
predvideno u Prilogu 2 ovog pravilnika.
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6. Faktori total i rrezatimit diellor “g” dhe
parametrat shogérues merren parasysh vetém
nése pajisjet hijezuese jané té :

6.1. Pércaktuara né projektin arkitektonik;
dhe

6.2. Pérfshira né llogaritjet energjetike.

Neni 7
Kérkesat e pérgjithshme pér sistemet
teknike té ndértesave

1. Gjaté instalimit t€ elementeve té reja dhe
zévendésimit ose pérmirésimit e elementeve
ose sistemeve ekzistuese nése ato jané té
arsyetuara teknikisht, funksionalisht dhe me
kosto optimale, n€ pajtim me tabelat 2 dhe 3
té Shtojcés 1 t€ késaj Rregulloreje, duhet té
merren parasysh kushtet e méposhtme:

1.1. Sistemet e ngrohjes;

1.2. Sistemet e kondicionimit t€ ajrit
(sistemet e ftohjes s€ hapésirés);

1.3. Sistemet e ventilimit;

1.4. Sistemet e ndri¢imit;

6. The total solar radiation factor “g” and the
accompanying parameters shall be taken into
account only if the shading devices are:

6.1. Defined in the architectural design;
and

6.2. Included in the energy calculations.

Article 7
General requirements for technical
building systems

1. During the installation of new elements
and the replacement or improvement of
existing elements or systems, where these are
technically, functionally, and cost-optimal
justified, in accordance with Tables 2 and 3
of Annex 1 to this Regulation, the following
conditions shall be taken into account:

1.1. Heating systems;

1.2.  Air-conditioning
cooling systems);

systems (space

1.3. Ventilation systems;

1.4. Lighting systems;

6. Ukupni faktor suncevog zracenja ,, g“ i
povezani parametri uzimaju se u obzir samo ako
su uredaji za zasjenjivanje:

6.1. Definisani u arhitektonskom projektu; 1

6.2. Ukljuceni u energetske proracune.

Clan 7
OpSsti zahtevi za tehnicke sisteme
zgrada

1. Prilikom ugradnje novih elemenata, kao i
zamene ili unapredenja postojec¢ih elemenata ili
sistema, ukoliko su oni tehnicki, funkcionalno 1
ekonomski opravdani, u skladu sa tabelama 21 3
Priloga 1 ove Uredbe, moraju se uzeti u obzir
sledeci uslovi:

1.1. Sisteme grejanja;

1.2. Sisteme za klimatizaciju (sistemi za
hladenje prostora);

1.3. Sisteme za ventilaciju;

1.4. Sisteme rasvete;




1.5. Sisteme pér pérgatitjen e ujit té
ngrohté sanitar; dhe

1.6. Cdo kombinim i atyre t€ pérmendura
mé larté duke marré parasysh mundésing
e pérdorimit t&€ burimeve t&é ripértéritshme
té energjisé me teknologji eficiente.

2. Té gjitha sistemet teknike duhet t€
pérfshijné  mundésiné  pér rregullim
automatik, pér t€ optimizuar pérdorimin e
energjis€ dhe pér t€ mundésuar integrimin
me burime té ripértérishme té energjisé kur
éshté e mundur.

) KAPITULLI 111
NDERTESAT E REJA, EKZISTUESE
DHE NJESITE E TYRE

Neni 8
Kérkesat minimale pér ndértesat e reja
dhe njésité e ndértesave té reja

1. Ndértesat e reja dhe njésité e ndértesave t&
reja, pérveg kérkesave t€ pérgjithshme té
pércaktuara né Kapitullin II t€ késaj
Rregulloreje, duhet t’i plotésojné edhe kéto
kérkesa  minimale t€  performancés
energjetike:

1.1. Koeficienti 1 kalimit t€ nxehtésis€¢ U
(W/m?K), pér cdo element t&

1.5. Systems for the preparation of
domestic hot water; and

1.6. Any combination of those mentioned
above, taking into account the possibility
of using renewable energy sources with
efficient technology.

2. All technical systems shall include the
possibility of automatic regulation, in order
to optimise energy use and enable integration

with renewable energy sources where
possible.
CHAPTER 111
NEW AND EXISTING BUILDINGS
AND THEIR UNITS

Article 8
Minimum requirements for new
buildings and new building units

1. New buildings and new building units, in
addition to the general requirements defined
in Chapter II of this Regulation, shall also
meet the following minimum energy
performance requirements:

1.1. The heat transmission coefficient U
(W/m?K), for each element of the

1.5. Sisteme za pripremu tople sanitarne
vode; 1

1.6. Bilo koja kombinacija gore navedenih,
uzimajuéi u obzir mogucénost koris¢enja
obnovljivih izvora energije sa efikasnim
tehnologijama.

2. Svi tehnicki sistemi moraju da ukljucuju
moguénost automatskog podeSavanja, kako bi se
optimizovala upotreba energije i omogucila
integracija sa obnovljivim izvorima energije
kada je to moguce.

POGLAVLJE III
NOVE, POSTOJECE ZGRADE I NJIHOVE
JEDINICE

Clan 8
Minimalni zahtevi za nove zgrade i nove
gradevinske jedinice

1. Nove zgrade i nove gradevinske jedinice,
pored opStih zahteva utvrdenih u Poglavlju II
ovog pravilnika, moraju da ispunjavaju i sledece
minimalne zahteve za energetske performanse:

1.1. Koeficijent prenosa toplote U (W/m?> K),
za svaki element omotaca zgrade, kao §to su




mbéshtjellésit t€ ndértesés, si¢ jané muret,
dyshemeté, catité dhe dritaret, nuk duhet
té jet€¢ mé i madh se vlera 'maksimale e
lejuar’ e pércaktuar né tabelén 1 té
Shtojcés 1 t€ késaj Rregulloreje.

1.2. T€ gjitha sistemet teknike t&€ ndértesés
té instaluara duhet t€ jené eficiente dhe né
pajtim me kérkesat minimale t&
pércaktuara sipas tabelave 2 dhe 3 té
Shtojcés 1 t€ késaj Rregulloreje.

Neni 9
Kérkesat minimale pér ndértesat
ekzistuese dhe njésité e tyre qé i
nénshtrohen rinovimit té madh

1. Ndértesat ekzistuese dhe njésité e tyre g€ 1
nénshtrohen rinovimit t€ madh, pérvec
kérkesave t€ pérgjithshme té pércaktuara né
Kapitullin II t& késaj Rregulloreje, duhet t’i
plotésojné¢  edhe  kéto  kérkesa &
performancés energjetike:

1.1. Koeficienti i kalimit t€ nxehtésisé¢ U
(W/m?%K), pér cdo element t&
mbéshtjellésit t€ ndértesés, si¢ jané muret,
dyshemeté, catité dhe dritaret, nuk duhet
té jet€¢ mé 1 madh se vlera 'maksimale e
lejuar’ e pércaktuar né tabelén 1 té&
Shtojcés 1 t€ késaj Rregulloreje.

building envelope, such as walls, floors,
roofs and windows, shall not be greater
than the “maximum permitted” value
defined in Table 1 of Annex 1 to this
Regulation.

1.2. All installed technical building
systems shall be efficient and in
accordance ~ with  the  minimum

requirements defined according to Tables
2 and 3 of Annex 1 to this Regulation.

Article 9
Minimum requirements for existing
buildings and their units subject to major
renovation

1. Existing buildings and their units subject
to major renovation, in addition to the
general requirements defined in Chapter II of
this Regulation, shall also meet the following
energy performance requirements:

1.1. The heat transmission coefficient U
(W/m>K), for each element of the
building envelope, such as walls, floors,
roofs and windows, shall not be greater
than the “maximum permitted” value
defined in Table 1 of Annex 1 to this
Regulation.

zidovi, podovi, krovovi i prozori, ne sme biti
veci od ,,maksimalno dozvoljene* vrednosti
navedene u Tabeli 1 Priloga 1 ovog
pravilnika.

1.2. Svi instalirani tehnic¢ki sistemi zgrade
moraju biti efikasni i1 u skladu sa minimalnim
zahtevima navedenim u tabelama 2 i 3 Priloga
1 ovog pravilnika.

Clan 9
Minimalni zahtevi za postojece zgrade i
njihove jedinice koje se podvrgavaju velikoj
renovaciji

1. Postoje¢e zgrade i1 njihove jedinice koje se
renoviraju u velikoj meri, pored opStih zahteva
utvrdenih u Poglavlju I ovog pravilnika, moraju
da ispunjavaju i sledece zahteve za energetske
performanse:

1.1. Koeficijent prenosa toplote U (W/m?-K),
za svaki element omotaca zgrade, kao Sto su
zidovi, podovi, krovovi 1 prozori, ne sme biti
veci od ,,maksimalno dozvoljene* vrednosti
navedene u Tabeli 1 Priloga 1 ovog
pravilnika.
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1.2. Pér aq sa &shté¢ e zbatueshme
teknikisht, ekonomikisht dhe
funksionalisht, t&€ gjitha sistemet teknike
té ndértesés té instaluara duhet t€ jené
eficiente dhe né pérputhje me kérkesat
minimale t€ pércaktuara sipas tabelave 2
dhe 3 né Shtojcén 1 té késaj Rregulloreje.

2. Kur 1 gjithé sistemi ose njéra pjesé e
sistemit teknik t€ ndértesés €shté instaluar
ose zévendésuar né ndértesén ekzistuese,
sistemi 1 zévend&suar duhet t€ jeté me
eficiencé t€ pérmirésuar, por jo mé e vogél se
kriteret e pércaktuar sipas paragrafit 1.2 t&
kétij neni.

3. Prioritet gjaté rinovimit t€ madh duhet t’1
jepet pérmirésimit t€ elementéve t&
mbéshtjellésit t€ ndértesés qé kané humbje
mé t& larta t€ energjisé, si muret, catité,
dritaret dhe dyshemeté né kontakt me tokén
apo ajrin e jashtém.

4. Keérkesat minimale pér performancé
energjetike pér ndértesat e rinovuara nuk
zbatohen kur zbatimi i tyre €shté teknikisht i
pamundur, ekonomikisht i pajustifikueshém
ose bie ndesh me kérkesat pér mbrojtje t&
trashégimisé kulturore, sipas legjislacionit né
fuqi.

1.2. To the extent technically,
economically and functionally feasible,
all installed technical building systems
shall be efficient and in compliance with
the minimum requirements defined
according to Tables 2 and 3 in Annex 1 to
this Regulation.

2. When the entire system or one part of the
technical building system is installed or
replaced in the existing building, the
replaced system shall have improved
efficiency, but not lower than the criteria
defined under paragraph 1.2 of this Article.

3. Priority during major renovation shall be
given to improving the elements of the
building envelope that have higher energy
losses, such as walls, roofs, windows and
floors in contact with the ground or outside
air.

4.The minimum energy performance
requirements for renovated buildings shall
not apply where their implementation is
technically  impossible, economically
unjustifiable or conflicts with cultural
heritage protection requirements, according
to the legislation in force.

1.2. U meri u kojoj je to tehnicki, ekonomski
1 funkcionalno izvodljivo, svi instalirani
tehnicki sistemi zgrade moraju biti efikasni 1
ispunjavati minimalne zahteve navedene u
tabelama 2 i 3 u Prilogu 1 ovog pravilnika.

2. Kada se ceo sistem ili deo tehnickog sistema
zgrade instalira ili zamenjuje u postojecoj zgradi,
zamenjeni sistem mora 1imati poboljSanu
efikasnost, ali ne manje od kriterijuma utvrdenih
u stavu 1.2 ovog ¢lana.

3. Prioritet tokom velikih renoviranja treba dati
poboljSanju elemenata omotaca zgrade koji
imaju najvec¢e gubitke energije, kao Sto su
zidovi, krovovi, prozori i podovi u kontaktu sa
zemljom ili spolja§njim vazduhom.

4. Minimalni zahtevi za energetske performanse
renoviranih zgrada se ne primenjuju kada je
njihova primena tehni¢ki nemoguca, ekonomski
neopravdana ili je u suprotnosti sa zahtevima
zaStite kulturnog nasleda, prema vaZecem
zakonodavstvu.
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5. Kur gjaté rinovimit t&€ ndértesés ekzistuese
pérfshihet edhe zgjerimi 1 ndértesés
ekzistuese e cila e rrit¢é sipérfagen e
dyshemesé prej pesédhjeté (50) % ose mé
shumé, atéheré e téré ndértesa ekzistuese
bashké me shtesén, do té trajtohet si ndértesé
e re dhe do t’i nénshtrohet kérkesave té
pércaktuar né nenin 8 t€ késaj Rregulloreje.

Neni 10
Tipologjia e ndértesave dhe kriteret
minimale té performancés energjetike

1. Pér rinovimin e ndértesave ekzistuese né
sektorin e banimit, Ministria me vendim
miraton tipologjiné pér performancén
energjetike t€ ndértesave.

2. Tipologjia pér performancén energjetike
t¢ ndértesave, shérben pér klasifikimin
orientues t€ ndértesave ekzistuese dhe
interpretimin e kritereve minimale t&
performancés energjetike pér ndértesat g€ i
nénshtrohen rinovimit.

KAPITULLI IV
NDERTESA ME KONSUM AFER
ZERO ENERGJI

Neni 11
Kérkesat pér ndértesa me konsum afér
zero energji

5. When the renovation of an existing
building also includes the extension of the
existing building which increases the floor
area by fifty (50) % or more, then the entire
existing building together with the extension
shall be treated as a new building and shall
be subject to the requirements defined in
Article 8 of this Regulation.

Article 10
Building typology and minimum energy
performance criteria

1. For the renovation of existing buildings in
the residential sector, the Ministry shall
approve by decision the typology for the
energy performance of buildings.

2. The typology for the energy performance
of buildings shall serve for the indicative
classification of existing buildings and the
interpretation of the minimum energy
performance criteria for buildings subject to
renovation.

CHAPTER IV
NEARLY ZERO-ENERGY BUILDINGS

Article 11
Requirements for nearly zero-energy
buildings

5. Kada renoviranje postojece zgrade ukljucuje
prosirenje postojee zgrade koje povecava
povrsinu poda za pedeset (50)% ili vise, onda se
cela postojeca zgrada, zajedno sa dogradnjom,
tretira kao nova zgrada i podleze zahtevima
utvrdenim u ¢lanu 8. ovog Pravilnika.

Clan 10
Tipologija zgrada i minimalni kriterijumi
energetske efikasnosti

1.Za renoviranje postojec¢ih zgrada u stambenom
sektoru, Ministarstvo c¢e, odlukom, odobriti
tipologiju energetskih karakteristika zgrada.

2. Tipologija energetskih performansi zgrada
sluzi za indikativnu klasifikaciju postojecih
zgrada 1 tumacenje minimalnih kriterijuma
energetskih performansi za zgrade koje se
renoviraju.

POGLAVLJE IV
ZGRADA SA SKORO NULTOM
POTROSNjOM ENERGIJE

Clan 11
Zahtevi za zgrade sa skoro nultom
potroSnjom energije
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1. Ndértesa konsiderohet se €shté ndértesé
me konsum afér zero energji nése plotésohen
té gjitha kérkesat e méposhtme:

1.1. Indikatori numerik i performancés
energjetike (PE) té ndértesés t€ jet€é mé e
vogél ose e barabart¢ me zero piké
pesédhjeté (< 0,50);

1.2. Siguron njé sasi t€ nevojés pér energji
té prodhuar nga burimet e ripértéritshme
té energjis€ (BRE) né ndértesé¢ apo né
aférsi.

2. Verifikimi i kérkesave té pércaktuara né
paragrafin 1 t€ kétij neni béhen nga
vlerésuesi 1 energjis€ gjaté procesit (€
Certifikimit té¢ Performancés Energjetike
(CPE) t€ ndértesés bazuar né MKK té
miratuar dhe népérmjet pérdorimit t&
softuerit t€ miratuar.

3. Informatat mbi pérputhshmérin€ me
kérkesat e ndértesave me konsum afér zero
energji futen né Certifikatén e Performancés
Energjetike (CPE) dhe né Raportin e CPE-sé
nga vlerésuesi i energjisé.

4. Kur projektohet ndonjé ndértesé e re, me
konsum afér zero energji (NKAZE), duhet t&
shqyrtohet mundésia e pérdorimit dhe t€

1. A building shall be considered a nearly
zero-energy building if all of the following
requirements are met:

1.1. The numerical energy performance
(EP) indicator of the building is less than
or equal to zero point fifty (< 0,50);

1.2. It provides an amount of the energy
need produced from renewable energy
sources (RES) in the building or nearby.

2. Verification of the requirements defined in
paragraph 1 of this Article shall be carried
out by the energy assessor during the Energy
Performance Certification (EPC) process of
the building, based on the approved NCM
and through the use of the approved
software.

3. Information on compliance with the
requirements for nearly zero-energy
buildings shall be entered in the Energy
Performance Certificate (EPC) and in the
EPC Report by the energy assessor.

4. When any new nearly zero-energy
building (nZEB) is designed, the possibility
of use shall be examined and a cost-benefit

1. Zgrada se smatra zgradom sa skoro nultom
potro$njom energije ako su ispunjeni svi sledeci
zahtevi:

1.1.  Numericki pokazatelj energetskih
performansi (PE) zgrade mora biti manji ili
jednak nula tacka pedeset (< 0,50);

1.2. Obezbeduje potrebnu koli¢inu energije
proizvedene iz obnovljivih izvora energije
(OIE) u zgradi ili u blizini.

2. Proveru zahteva navedenih u stavu 1. ovog
Clana vrSi procenitelj energije tokom procesa
sertifikacije energetskih performansi (EPC)
zgrade na osnovu odobrenog MCR-a i
koriS¢enjem odobrenog softvera.

3. Informacije o uskladenosti sa zahtevima za
zgrade sa skoro nultom potroSnjom energije
uklju¢ene su u Sertifikat o energetskim
performansama (SEP) 1 u Izvestaj o SEP-u od
strane energetskog procenitelja.

4. Prilikom projektovanja nove zgrade sa skoro
nultom potro$njom energije (NKAZE), trebalo
bi razmotriti mogucénost koriS¢enja i izvrsSiti
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béhet analiza e kost-benefitit p€r mundésiné
e kyqces t&€ s€ paku né€ njé prej sistemeve
energjetike alternative me performancé t€
larté si¢ jané:

4.1. Sistemet e decentralizuara t&
furnizimit me energji qé pérdorin burime
té ripértérishme t€ energjisé t€ prodhuara
né ndértesé ose né afeérsi;

4.2. Sistemet g€ pérdorin bashké-
prodhimin (ngrohje dhe energji elektrike)
té instaluar né ndértesé ose né aférsi;

4.3. Sistemet q€ pérdorin pompa termike;

4.4. Sistemet e ngrohjes dhe ftohjes
gendrore, ato q€ pérdorin burime t&
ripértérishme t€ energjisé t€ furnizuar nga
ndonjé burim gendror i energjis€ pér njé
numér ndértesash apo lokacionesh.

5. Kur béhet vlerésimi i pérdorimit t&
sistemeve alternative me eficiencé té larté,
duhet t€ vlerésohen dhe t€ merren parasysh:

5.1. Kérkesat teknike, mjedisore dhe
ekonomike;

5.2. Kushtet e brendshme klimatike dhe
shéndetésore;

analysis shall be carried out for the
possibility of connection to at least one of the
high-performance alternative energy systems
such as:

4.1. Decentralised energy supply systems
that use renewable energy sources
produced in the building or nearby;

4.2 Systems that wuse cogeneration
(heating and electricity) installed in the
building or nearby;

4.3. Systems that use heat pumps;

4.4. Central heating and cooling systems,
those that use renewable energy sources
supplied from a central energy source for
a number of buildings or locations.

5. When assessing the use of high-efficiency
alternative systems, the following shall be
assessed and taken into account:

5.1. Technical, environmental and
economic requirements;

5.2. Indoor climatic and health conditions;

analizu troskova 1 koristi za mogucénost
povezivanja barem jednog od visoko efikasnih
alternativnih energetskih sistema kao §to su:

4.1. Decentralizovani sistemi snabdevanja
energijom koji koriste obnovljive izvore
energije proizvedene u zgradi ili u blizini;

4.2. Sistemi koji koriste kogeneraciju (toplote
1 elektri¢ne energije) instalirani u zgradi ili u
blizini;

4.3. Sistemi koji koriste toplotne pumpe;
4.4. Sistemi centralnog grejanja 1 hladenja,
oni koji koriste obnovljive izvore energije

koji se napajaju iz centralnog izvora energije
za viSe zgrada ili lokacija .

5. Prilikom procene upotrebe alternativnih
visokoefikasnih sistema, treba proceniti i uzeti u
obzir sledece:

5.1. Tehnicki, ekoloski 1 ekonomski zahtevi;

5.2. Unutra$nji klimatski i zdravstveni uslovi;
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5.3. Siguria nga zjarri; dhe
5.4. Rreziget e larta sizmike.

KAPITULLI V )
VERIFIKIMI I PERMBUSHJES SE
KERKESAVE MINIMALE

Neni 12
Pércaktimi i indikatorit té
performancés energjetike (PE)

1. Indikatori i performancés energjetike (PE)
pérdoret pér verifikimin e pérmbushjes sé
kérkesave minimale t€ performancés
energjetike sipas késaj Rregulloreje, si dhe
pér pércaktimin e ndértesave me konsum
afér zero energji, n€ pajtim me nenin 11 t&
késaj Rregulloreje.

2. Indikatori i performancés energjetike (PE)
1 ndértes€s shprehet si raport ndérmjet
kérkesés sé€ kalkuluar pér energji primare t&
ndértesés qé€ vlerésohet dhe kérkesés sé
kalkuluar pér energji primare t€ ndértesés
referente krahasuese, t€ korrigjuar me
faktorin pérkaté€s t€ korrektimit, sipas
formulés né vijim:

PE
kérkesa pér energji primare e ndértesés s€ vlerésuar

5.3. Fire safety; and
5.4. High seismic risks.

CHAPTER V
VERIFICATION OF COMPLIANCE
WITH MINIMUM REQUIREMENTS

Article 12
Determination of the energy
performance (EP) indicator

1. The energy performance (EP) indicator
shall be used to verify compliance with the
minimum energy performance requirements
under this Regulation, as well as to determine
nearly zero-energy buildings, in accordance
with Article 11 of this Regulation.

2. The energy performance (EP) indicator of
the building shall be expressed as the ratio
between the calculated primary energy
demand of the building being assessed and
the calculated primary energy demand of the
comparative reference building, corrected by
the relevant correction factor, according to
the following formula:

EP
primary energy demand of the assessed building

5.3. Zastita od pozara i

POGLAVLJE V
PROVERA USKLADENOSTI SA
MINIMALNIM ZAHTEVIMA

Clan 12
Odredivanje indikatora energetskih
performansi (IP)

1. Indikator energetskih performansi (IP) se
koristi za proveru uskladenosti sa minimalnim
zahtevima za energetske performanse prema
ovoj uredbi, kao i za odredivanje zgrada sa skoro
nultom potroSnjom energije, u skladu sa ¢lanom
11 ove uredbe.

2. Indikator energetskih performansi (EP) zgrade
izrazava se kao odnos izmedu izracunate potrebe
za primarnom energijom zgrade koja se
procenjuje i izracunate potrebe za primarnom
energijom  uporedne  referentne  zgrade,
korigovane relevantnim faktorom korekcije,
prema sledecoj formuli:

potraznja za primarnom energijom procenjene zgrade

" faktori i korrektimit X kérkesa pér energji primare e ndértesés referente krahasuese

"~ correction factor X primary energy demand of the comerative reference building

P = ™ oy n m
faktor korekcije X potraznja za primarnom energijom uporedne referentne zgrade
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3. Kérkesa pér energji primare e ndértesés sé
vlerésuar dhe e ndértesés referente
krahasuese kalkulohet né pajtim me MKK
dhe népérmjet pérdorimit t€ softuerit t&
miratuar pér certifikimin e performancés
energjetike t€ ndértesave.

4. Kiriteret minimale t€ performancés
energjetike konsiderohen t€ pérmbushura
vetém né rast se indikatori 1 performancés
energjetike (PE) &sht¢ mé i vogél ose i
barabarté me 1.0.

Neni 13
Faktori i korrektimit

1. Faktori 1 korrektimit &shté koeficient
metodologjik qé€ pérdoret pér t&€ pérshtatur
kérkesén e kalkuluar pér energji primare t&
ndértesés referente, me géllim sigurimin e
krahasueshmérisé sé€ drejté té performancés
energjetike t€ ndértesave t€ reja dhe
ndértesave ekzistuese q€ 1 nénshtrohen
rinovimit t€ madh né pérputhje me objektivat
kombétare g€ synojné pé€rmirésimin e
eficiencés s€ energjis€é né ndértesa pérmes
uljes s€ kérkesés pér energji primare.

2. Gjaté¢ kalkulimit t€ indikatorit t&
performancés  energjetike,  faktori 1
korrektimit merr vlerat si né€ vijim pér:

3. The primary energy demand of the
assessed building and of the comparative
reference building shall be calculated in
accordance with the NCM and through the
use of the approved software for the energy
performance certification of buildings.

4. The minimum energy performance criteria
shall be considered fulfilled only if the
energy performance (EP) indicator is less
than or equal to 1.0.

Article 13
Correction factor

1. The correction factor is a methodological
coefficient used to adjust the calculated
primary energy demand of the reference
building, in order to ensure fair
comparability of the energy performance of
new buildings and existing buildings subject
to major renovation in accordance with the
national objectives aimed at improving
energy efficiency in buildings through the
reduction of primary energy demand.

2. During calculation of the energy
performance indicator, the correction factor
shall take the following values for:

3. Potraznja za primarnom energijom procenjene
zgrade 1 uporedne referentne zgrade izraCunava
se u skladu sa MCR 1 koriS¢enjem odobrenog
softvera za sertifikaciju energetskih performansi
zgrada.

4 Minimalni kriterijumi energetske efikasnosti
smatraju se ispunjenim samo ako je indikator
energetske efikasnosti (EPI) manji ili jednak 1.0.

Clan 13
Faktor korekcije

1.Faktor korekcije je metodoloSki koeficijent
koji se koristi za prilagodavanje izracunate
potrebe za primarnom energijom referentne
zgrade, kako bi se obezbedila pravedna
uporedivost energetskih performansi novih
zgrada 1 postojecih zgrada koje se renoviraju u
skladu sa nacionalnim ciljevima usmerenim na
poboljSanje energetske efikasnosti u zgradama
smanjenjem potraznje za primarnom energijom.

2.Prilikom izracunavanja indikatora energetskih
performansi, korekcioni faktor uzima sledece
vrednosti za:
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2.1. Ndértesat e reja dhe njésité e
ndértesave té reja, faktori e ka vlerén njé
piké zero (1.0);

2.2. Ndértesat ekzistuese g€ i nénshtrohen
rinovimit t&€ madh faktori e ka vlerén njé
piké pesé (1.5).

3. Vlerat e faktorit t& korrektimit mund t&
rishikohen dhe pérditésohen nga Ministria,
né pérputhje me procedurat ligjore pér

ndryshimin dhe plotésimin e késaj
Rregulloreje.

KAPITULLI VI
DISPOZITAT PERFUNDIMTARE
Neni 14
Shtojcat

1. Pjesé pérbérése e késaj Rregulloreje jané
Shtojcat:

1.1. Shtojca 1 - Parametrat dhe Kérkesat
Teknike pér Zbatimin e Kérkesave
Minimale t€ Performancés Energjetike né
Ndértesa;

1.2. Shtojca 2 — Karakteristikat e
Xhamave dhe Vlerat e Tyre;

2.1. New buildings and new building
units, the factor shall have the value one
point zero (1.0);

2.2. Existing buildings subject to major
renovation, the factor shall have the value
one point five (1.5).

3. The values of the correction factor may be
reviewed and updated by the Ministry, in
accordance with the legal procedures for

amending and  supplementing  this
Regulation.
CHAPTER VI
FINAL PROVISIONS
Article 14
Annexes

1. The Annexes shall form an integral part of
this Regulation:

1.1. Annex 1 - Technical Parameters and
Requirements for the Implementation of
Minimum Energy Performance
Requirements in Buildings;

1.2. Annex 2 - Characteristics of Glass
and Their Values;

2.1. Nove zgrade i nove gradevinske jedinice,
faktor ima vrednost jedan zarez nula (1.0);

2.2. Postojece zgrade koje podlezu velikoj
obnovi imaju faktor vrednosti jedan zarez pet
(1,9).

3.Vrednosti faktora korekcije moze biti
revidirana i azurirana od strane Ministarstva, u
skladu sa zakonskim postupcima za izmenu i
dopunu ove uredbe.

POGLAVLJE VI
ZAVRSNE ODREDBE

Clan 14
Prilozi

1. Prilozi su sastavni deo ove uredbe:
1.1. Prilog 1 - Parametri i tehnicki zahtevi za

sprovodenje  minimalnih  zahteva =za
energetske performanse u zgradama;

1.2. Prilog 2 - Karakteristike stakla i njihove
vrednosti;
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1.3. Shtojca 3 — Lista e Materialeve
Ndértimore;

1.4. Shtojca 4 — Kérkesat Minimale t&
Performanceés sé Sistemeve Teknike.

Neni 15
Shfuqizimi

Me hyrjen né fuqi t€ késaj Rregulloreje,
shfugizohet Rregullorja MMPH Nr. 04/18
pér Kérkesat Minimale t€ Pérformancés
Energjetike t& Ndértesave.

Neni 16
Hyrja né fuqi

Kjo Rregullore hyn né fuqi shtaté (7) dité pas

publikimit n€ Gazetén Zyrtare t&¢ Republikés
s€ Kosovés.

Fitore Pacolli Dalipi

Ministre né€ detyré e Ministrisé s€ Mjedisit
dhe Planifikimit Hapésinor

Prishtiné, 2026

1.3. Annex 3 — List of Building Materials;

1.4. Annex 4 — Minimum Performance
Requirements for Technical Systems.

Article 15
Repeal

Upon entry into force of this Regulation,
Regulation MESP No. 04/18 on Minimum
Energy Performance Requirements for
Buildings shall be repealed.

Article 16
Entry into force

This Regulation shall enter into force seven

(7) days after its publication in the Official
Gazette of the Republic of Kosovo.

Fitore Pacolli Dalipi

Acting Minister of the Ministry of
Environment and Spatial Planning

Prishtina, 2026

1.3. Prilog 3 -
materijala;

Spisak gradevinskog

1.4. Prilog 4 — Minimalni zahtevi za

performanse tehnickih sistema.

Clan 15
Stavljanje van snage

Stupanjem na snagu ove uredbe, stavlja se van
snage Uredba MZSPP Br. 04/18 o minimalnim
zahtevima za energetske performanse zgrada.

Clan 16
Stupanje na snagu
Ova Uredba stupa na snagu sedam (7) dana od

dana objavljivanja u SluZzbenom listu Republike
Kosovo.

Fitore Pacoli Dalipi

Vrsilac duznosti ministarka ministarstva zivotne
sredine 1 prostornog planiranja

Pristina, 2026
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SHTOJCA 1
PARAMETRAT DHE KERKESAT TEKNIKE PER ZBATIMIN E
KERKESAVE MINIMALE TE PERFORMANCES ENERGJETIKE NE
NDERTESA

TABELA 1: Vlerat referente t€ parametrave t€ mbéshtjellésit té€ ndértesés

l# Nflertesat ¢ Ndértesat e reja
rinovuara

Vlerat " Vlerat referente
referente té e e el gue
Parametrat D té koeficientit té

koeficientit té e e e

e el e kalimit té

kalimit té v e e

nxehtésisé nxehtésisé

2
U [W/m?K] U [W/m’K]
Elementet e strukturés sé ndértesés

1 |Muri jashtém 0.35 0.31
2 Mur g€ kufizohet me tokén, 0.50 0.40
Dysheme né kontakt me tokén 0.50 0.50

Komponentét e xhamézuara
(dritaret, dritaret e kulmit, dyert

3 N 1.60 1.60
e xhamézuara elementet e
tejdukshme té fasadés, etj.)

f Dere e jashtme me krah jo 1.60 1.60
transparent

5 |Kulm i rrafshét dhe i pjerrét 0.30 0.30

3 Pllaké e rpeisk?tlt qé kufizohet 0.50 0.50
me hapésiré qé nuk ngrohet

7  |Pllaké e meskatit 0.90 0.80

3 N{ur qé kufizohet me hapésiré 1.40 1.20
gé nuk ngrohet
Fasadé e xhamézuar 1.60 1.60

Kérkesat pér infiltrim té ajrit né mbéshtjellésin e ndértesés
O [Infirltrimi nso | | 3.0 1/h

Kérkesat pér sistemet e emetimit dhe shpérndarjes pér projektimin dhe instalimin e
sistemeve inxhinierike né ndértesat e reja dhe ndértesat ekzistuese qé iu nénshtrohen
rinovimit t€ madh

Kthiné individuale / Emetimi i Modaliteti i Modaliteti i
pajisjeve né zoné / Sistemi i operimit me operimit me
0  |menaxhimit regjiim kursimi regjiim kursimi
energjie energjie

ey

Parametrat e vetive termike diellore

Faktori i transmetimit diellor i dritares
g-vlera 0,60

Fc né sezonine dimrit (faktori i
hijezimit) 1,00

Fc né sezonin e verés (faktori i
hijezimit) 0,40

Parametrat tjeré té mbéshtjellésit té ndértesés

Urat termike | NE& pérputhje me praktikat e mira

TABELA 2: Parametrat referenté t€ sistemeve teknike pér ndértesat e banimit dhe
jesét e banimit t€ ndértesave referente krahasuese

# I Parametrat | Vlerat referente

Ngrohja — Sistemet gendrore

1 Gjeneratori Nése vetém ngrohje:
Kaldaja me biomasé
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Nése ngrohje dhe ftohje:

Pompé termike elektrike ajér-ujé,
njéshkalléshe bivalente me ngrohés
elektrik t&€ integruar

Prej datés 01.01.2031 e tutje, vetém:
Pompé termike elektrike ajér-ujé,
njéshkalléshe bivalente me ngrohés
elektrik t€ integruar

2 Shpérndarja

Gypat e shpérndarjes jasht&,
vertikalet dhe lidhjet e gypave
brenda mbéshtjellésit termik

3 Kontrolli dhe emetimet

Nése vetém ngrohje:
Radiatorét, me temperaturé dérguese
75°C, dhe kthim 60°C.

Nése ka ngrohje dhe ftohje:
Ventilkonvektorét e montuar né
parapet, me uj€, temperaturat e
furnizimit 50°C, kthimit 30°C, dhe
6/12°C pér ftohje

4 Rezervuari i yjit t€ ngrohté

Rezervuar i ujit té ngrohte me
ngrohje indirekte

5 Uji i ngroht& sanitar

I kombinuar me ngrohjen

Ngrohja — Sistemet e decentralizuara

6 Gjeneratori

Nése ka vetém ngrohje:
Kaldaja (stufa) individuale me pelet

Nése ka ngrohje dhe ftohje:
Sistemet multi-split

Uji i ngrohté sanitar

Ngrohés (Bojler) elektrik me
rezervuar

7 Gjeneratori, Shpérndarja

Ngrohés elektrik (bojler) me rrjedhje
me kontroll elektronik, lidhjet e
gypave brenda mbéshtjellésit termik

Sistemi i ftohjes

8 Gjeneratori Sistemi gendror:
Kombinim ngrohje dhe ftohje
Sistemi i decentralizuar:
Sistemi multi-split

# | Parametrat Vlerat referente

Sistemi i ventilimit — sistemi pér nxjerrjen e ajrit

9 Shpérndarja

Kapaciteti specifik i ventilatorit Psgp
= 1.0 kW/(m3/s)

Sistemi i ventilimit — sistemi pér furnizimin dhe nxjerrjen e ajrit

10 Shpérndarja

Kapaciteti specifik i ventilatorit:

- Furnizimi i ajrit Pspp = 1.5
kW/(m3/s)

- Nxjerrja e ajrit Pspp = 1.0
kW/(m3/s)

Shkalla e rikuperimit t&€ nxehtésisé:
n=0.6
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| Kanalet e ajrit: _ brenda ndértesés

Automatizimi i ndértesés

11 Automatizimi i ndértesés

Klasa C (sipas klasifikimit t&
sistemeve t€ automatizimit t&
ndértesave)

TABELA 3: Parametrat referenté té sistemeve teknike pér ndértesat jo-rezidenciale
dhe pjesét jo-rezidenciale té€ ndértesés referente krahasuese

# | Parametrat

| Vlerat referente

Ndricimi — Relevant vetém pér ndértesat jo-rezidenciale

1 Lloji i ndrigimit

Ndri¢im direkt / indirekt me llamba
LED

# Parametrat

Vlerat referente

Ngrohja — Sistemet gendrore

2 Gjeneratori

Nése vetém ngrohje:
Kaldaja me biomasé

Nése ka ngrohje dhe ftohje:

Pompé termike elektrike ajér-ujé,
njéshkalléshe bivalente me ngrohés
elektrik t&€ integruar

Prej datés 01.01.2031 e tutje, vetém:
Pompé termike elektrike ajér-ujé,
njéshkalléshe bivalente me ngrohés
elektrik t€ integruar

3 Shpérndarja

Gypat e shpérndarjes jashté,
vertikalet dhe lidhjet e gypave
brenda mbéshtjellésit termik

4 Kontrolli dhe emetimet

Nése ka vetém ngrohje:
Radiatorét, me temperature dérguese
75°C, dhe kthim 60°C.

Nése ka ngrohje dhe ftohje:
Ventilkonvektorét me ujé, té
montuar né toké (ventilkonvektorét e
parapetit), temperature né dérgim
50°C, temperature né¢ kthim 30°C.
6/12°C pér ftohje

5 Rezervuari i ujit té€ ngrohté

Rezervuar i ujit té ngrohte me
ngrohje indirekte

6 Uji i ngrohtg sanitar

I kombinuar me ngrohjen

Ngrohja — Sistem i decentralizuar

7 Gjeneratori

Sistemet elektrike multi-split

8 Ngrohja e ujit sanitar

Bojler elektrik me rezervuar

Sistemi i ftohjes

9 Gjeneratori

Sistemi gendror:
Kombinim ngrohje dhe ftohje

Sistemi i decentralizuar:
Sistemet VRF

# | Parametrat

| Vlerat referente

Sistemi i ventilimit — sistemi pér nxjerrjen e ajrit

10 | Shpérndarja

| Kapaciteti specifik i ventilatorit:
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| Psep = 1.0 kKW/(m3/s)

Sistemi i ventilimit — sistemi pér furnizimin dhe nxjerrjen e ajrit

11

Shpérndarja

Kapaciteti specifik i ventilatorit:

- Furnizimi i ajrit: Pspp = 1.5
kW/(m3/s)

- Nxjerrja e ajsrit: Pspp = 1.0
kW/(m3/s)

Shkalla e rikuperimit t&€ nxehtésisé:
n=0.6

Kanalet e ventilimit: brenda
ndértesés

Sistemi i ventilimit — kondicionimi/lagéshtimi

12

Kondicionimi i ajrit

Njésia pér trajtimin e ajrit me
kémbyes pér ngrohje:
Temperatura e ajrit t& furnizuar 18
°C

Njésia pér trajtimin e ajrit me
kémbyes pér ngrohje dhe ftohje:

Temperatura e ajrit t& furnizuar 18
°C

6/12 °C

Pa ftohje evaporative indirekte

Automatizimi i ndértesés

13

Automatizimi i ndértesés

Klasa C (sipas klasifikimit t&
sistemeve t€ automatizimit té
ndértesave)
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SHTOJCA 2

KARAKTERISTIKAT E XHAMAVE DHE VLERAT E TYRE

Vlerat e paracaktuara pér karakteristikat e xhamave dhe pajisjeve pér mbrojtjen nga dielli 2

Karakteristikat me pajisje té jashtme pér mbrojte nga dielli

Karakteristikat me mbrojtje té brendshme nga dielli

Roleta té Roleta té Roleté o Roleté e Roleté e
Karakteristikat, pa Jjashtme jashtme Markizé e Rolete™ brendshme brendshme | Perde role nga .
v 3 . b : : (plotésisht e (e mbyllur né . b : o Film
pajisje pér mbrojte veneciane veneciane vertikale byll veneciane veneciane tekstili
. . q o q 450) m y lll') 3/4) . o (pO -ta 450)
nga dielli (pozita 10°) (pozita (pozita 10°) Z1
Lloji i xhamézimit S
B E-h) ® D D D D D — @
$0s | 8|2 | 2|eB| 8|3 | 8 g | B s Bz |8 2|+
=l 5 s = s = s =0
.§ = R 2 = E E = 3 .E = B .§ = B .§ = B .§ = E .§ E 2
= =R o = B3| Rm<e = 8 = =R o = = o = =R o = =R o = < =
g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot
Xham i njéfishté 0,12 0,20 [ 0,18 0,21 0,28 | 0,23 0,23 0,25 0,39 0,40 0,43 0,64 045 065 | 042 0,46 0,38
Xham i dyfishté me 29 0,78 0,73 0,10 0,15 | 0,15 0,16 0,25 | 0,19 0,20 0,19 0,35 0,34 0,44 0,63 0,46 0,64 | 042 0,47 0,40
mbushje ajri pa veshje
mbrojtése
Xham i trefishté me 2,0 0,70 0,63 0,08 0,12 | 0,13 0,13 0,23 | 0,16 0,18 0,16 0,31 0,30 0,43 0,59 0,45 0,60 | 041 0,46 0,40
mbushje ajri, pa veshje
mbrojtése
Xham izolues i dyfishté 1,7 0,72 0,60 0,08 0,11 [ 0,13 0,12 023 ] 015 0,18 0,16 0,32 0,30 044 0,61 046 | 062 | 042 047 0,40
me mb“§hJe argont, me 14 0,67 0,58 0,07 0,10 [ 0,12 0,10 021 | 0,14 0,17 0,14 0,29 0,27 043 0,58 0441 058 | 041 0,45 0,39
njé veshje mbrojtése
1,1 0,64 0,58 0,07 0,08 [ 0,11 009| 020 013 0,16 0,13 0,28 0,25 042 0,56 0441 056 | 040 044 0,39
1,0 0,53 0,45 0,06 0,08 | 0,10 0,08 0,17 | 0,11 0,14 0,11 0,24 0,22 0,38 0,47 0,39 048 | 037 0,40 0,36
Xham izolues i trefishté 0,8 0,60 0,50 0,06 0,07 | 0,10 0,07 0,19 | 0,11 0,15 0,11 0,26 0,23 0,41 0,53 0,42 0,54 | 0,39 0,43 0,38
me mbushje argoni, me
dy veshje mbrojtése 07 053] o046 005 ] 006 [ 009 [ 006 017 010 | 013 [ 010 [ 023 [ 020 | 038 | 048] 039] 048 037 | 040 [ 036
Xham i dyfishté pér 1,3 0,48 0,44 0,06 0,09 [ 0,10 0,10 | 0,17 | 0,12 0,14 0,12 0,22 0,21 0,35 043 036 | 043 | 034 0,37 0,34
“}broﬁ]e nga rrezatimi 1,2 0,37 0,34 0,06 0,09 [ 0,09 009 | 0,14 | 0,11 0,11 0,11 0,18 0,18 0,29 0,34 030 034 | 029 0,30 0,28
dielloré me mbushje
argoni, me njé veshje 1,2 0,25 0,21 0,05 0,08 | 0,08 0,09 0,12 | 0,09 0,09 0,10 0,13 0,14 0,21 0,23 0,22 0,23 | 0,21 0,22 0,21
mbrojtése 1,1 0,36 0,33 0,05 0,08 | 0,08 0,08 0,14 | 0,10 0,11 0,11 0,17 0,17 0,29 0,33 0,29 0,33 | 0,28 0,30 0,28
1,1 0,27 0,24 0,05 0,08 | 0,07 0,08 0,12 | 0,09 0,09 0,10 0,14 0,14 0,23 0,25 0,23 0,25 | 0,23 0,23 0,22
Xham i trefishté pér 07| 034 029 004 | 006 | 007 006 | 012 | 008 | 0,10 | 008 0,16 0,15 028 | 032 028 | 032 027 028 | 027
broiti timi
fbrojye nga frezatimi 07| 024| 021 004 | 006| 006 | 006| 010] 007 | 008 | 007 | 012 | 012 | o021| 023 | 021| 023| 021 | 021 020
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dielloré me mbushje
argoni, me dy veshje 0,7 0,16 0,13 0,03 0,06 | 0,05 0,06 008 | 006 0,06 0,07 0,09 0,09 015] 0,15 015 015 0,14 0,15 0,14

mbrojtése

Xham i dyfishté izolues 1,1 0,41 0,36 | gw = 0,20
me mbushje argoni, me
njé veshje mbrojtése;

f

I rregullueshém

Xham i trefishté izolues 0,7 0,36 031 | g =0,17
me mbushje argoni, me
dy veshje mbrojtése;

I rregullueshémf

Karakteristikat e pajisjeve pér mbrojtjen nga rrezatimi dielloré

Kalueshméria 7e,po° 0,06 0,01 0,12 0,02 027 [ 0,12 0,21 0,09 0,098 | 0,02 0,13 | 0,05 0,15 0,06 | 035 0,07 0,15

Reflektueshméria peso- 0,74 0,09 | 0,74 0,09 057 | 034 0,65 0,13 0,65 0,13 0,74 | 052 0,741 052 ] 0,58 045 0,60

Kalkulimi i g, sipas EN 13363-1, sikur q€ &shté pérshkruar pér film (shtresé e holl€ e aplikuar mbi xham) né EN 410.

b Sistemet me lamela preferohet t& vlerésohen me vendosjen e kéndit t€ lamelés prej 45°. Vlerat e lamelave t&€ vendosur né kéndin prej 10° pércaktohen me peshimin (ponderimin) né két€ ményré: g,,,10° =
2/3 glol,OO + 1/3 g1017450~

€ Kéto sisteme nuk ofrojné mbrojtje adekuate nga shkélgimi. Instalimi i mévonshém i mbrojtjes nga shkélqimi e ul depértueshmériné e drités, por pothuajse nuk ndikon né gr.

d Vlerat projektuese nga DIN V 4108-4 né W/(mZK) (duke pérfshiré vlerén korrigjuese prej 0,1 W/(mzK)).

€ Ppajisjet pér roleta preferohet t& vlerésohen pér "3/4 t& mbyllura". Vlerat pér "3/4 t&é mbyllura" pércaktohen me peshimin (ponderimin): gio s/ moyliura = 3/4 grot plotesisht 16 mbyliura + 1/4 g.
f

Vlerat e treguara t€ giwor nuk marrin parasysh mbrojtje shtesé nga rrezatimi diellor€.

9 Pajisje t&€ brendshme pér mbrojtje nga dielli (film) — shtresa ose folie t&€ vendosur mbi xham nga brenda hapésirés pér té kontrolluar depértimin e drités dhe energjisé diellore, duke reduktuar
ngrohjen dhe rrezatimin UV
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Karakteristikat me pajisje té jashtme pér mbrojte nga dielli

Karakteristikat me mbrojtje té brendshme nga dielli

Roleta té Roleta té T o Roleté e Roleté e
Jjashtme jashtme Markizé ( lot(':és(ies(lelt . Rolete” brendshme brendshme | Perderolenga|
Karakteristikat, pa veneciane? veneciane | vertikale pmbyllur) e ml;)/"l‘lur ne veneciane? veneciane | tekstili
R T S SR (pozita 109) | (poita d59) ) (pozita 10°) |  (pozita 45°)
Lloji i xhamézimit solli
nga dielli o
Q o 0 o ‘Q (5 Q O Q 1) Q 15 Q 1) Q . ES)
e Q = o = o 8 = Q e 0 = Q = Q = = 5
5 =g g =g g E s 5 =g 5 E = 5 =g 5 =g 5 £ 5
) .s:‘g o) :'g e 15} ) .:'g ) :‘g =) :‘g g} :‘g ) =1 )
8] Qo 53] SR 53] o E 8a] M o 8a] B o j8a] B o j8a] B o &3] < 8a]
g tot g tot g totf g tot g tot g ot g 1ot g 1ot g 1ol g ol g tot g ol g tot g tot g 10! y tot g 1ol
Xham i trefishté pér 0,7 0,34 0,29 0,04 0,06 0,07 0,06 0,12 0,08 0,10 0,08 0,16 0,15 0,28 0,32 028 0,32 0,27 028 0,27
mbrojtje nga rrezatimi 07| 024 021] 004 | 006 0,06 0,06 0,10 007 008 007 012 0,12 021 023 021 0,23 021 021 0,20
dielloré me mbushje
argoni, me dy veshje 0,7 0,16 0,13 0,03 0,06 0,051 0,06 0,08 0,06 0,06 0,07 0,09 0,09 0,15 0,15 0.15 0,15 0,14 0.15 0,14
mbrojtése
Xham i dyfishté izolues 1,1 0,41 0,36 | gwt =0,20
me mbushje argoni, me
njé veshje mbrojtése;
I rregullueshémf
Xham i trefishté izolues 0,7 0,36 031 | g =0,17
me mbushje argoni, me
dy veshje mbrojtése;
I rregullueshémf
Karakteristikat e pajisjeve pér mbrojtjen nga rrezatimi dielloré
Kalueshméria e po° 0,06 0,01 0,12| 0,02 0,27 0,12 0,21 0,09 0,098 0,02 0,13 0,05 0,15 0,06 0,35 0,07 0,15
Reflektueshméria pe o 0,74 0,09 0,74 0,09 0,57 0,34 0,63 0,131 0,65 0,131 0,74 0,520 0,74 0,52 0,58 045 0,60

h Kalkulimi i 8o Sipas EN 13363-1, sikur g€ éshté pérshkruar pér film (shtresé e holl€ e aplikuar mbi xham) né EN 410.

i Sistemet me lamela preferohet t€ vlerésohen me vendosjen e kéndit t&€ lamelés prej 45°. Vlerat e lamelave t&€ vendosur né€ kéndin prej 10° pércaktohen me peshimin (ponderimin) né két€ ményré: g,,,10° =

2/3 go,0° + 1/3 gi,45°.
Kéto sisteme nuk ofrojné mbrojtje adekuate nga shkélgimi. Instalimi i mévonshém i mbrojtjes nga shkélqimi e ul depértueshméring e drités, por pothuajse nuk ndikon né got.

k Vlerat projektuese nga DIN V 4108-4 né W/(mzK) (duke pérfshiré vlerén korrigjuese prej 0,1 W/(mzK)).

l Pajisjet pér roleta preferohet t& vlerésohen pér "3/4 t&¢ mbyllura". Vlerat pér "3/4 t€ mbyllura" pércaktohen me peshimin (ponderimin): giot3/4 mbyllura = 3/4 Guot plotésisht t¢ mbylura + 1/4 g.

M Vierate treguara t€ g nuk marrin parasysh mbrojtje shtesé nga rrezatimi dielloré.

n Pajisje t&€ brendshme pér mbrojtje nga dielli (film) — shtresa ose folie t&¢ vendosur mbi xham nga brenda hapésirés pér t€ kontrolluar depértimin e drité€s dhe energjisé diellore, duke reduktuar

ngrohjen dhe rrezatimin UV
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SHTOJCA 3 )
LISTA E MATERIALEVE NDERTIMORE

Vlerat projektuese té pércjellshmérisé termike, A [W/(m-K)], dhe vlerat e péraférta t& faktorit
té rezistencés ndaj difuzionit t& avullit t& ujit p (-)

té lehté

Faktori i Faktori i
Kapaciteti rezistencés | rezistencés
- Koeficienti i pacitet ndaj ndaj
Dendésia . .. ...| specifiki TP
Nr. . pércjellshmérisé .. . .. |difuzionit té| difuzionit té
Emri p . nxehtésisé oy oot o ge o ee
rend. termike A avullit té |avullit té ujit,
kg/m3 Cp .
W/(m-K) J/(kg-K) ujit, vlera e vlera e
g poshtme sipérme
() ()
1. | Muret
1.01 | Tullé e ploté nga argjila 1800 0,810 900 5 10
1.02 | Tull€ e ploté nga argjila 1600 0,680 900 5 10
1.03 | Tullg e klinkerit 1900 0,850 800 50 100
1.04 | Tullg e klinkerit 1700 0,800 800 50 100
1.05 TPHC e pl“ote nga argjila 1800 0.830 900 5 10
pér fasadé
1.06 TPHC e pl“ote nga argjila 1600 0,700 900 5 10
pér fasadé
1.07 TPHC e pl“ote nga argjila 1200 0,550 900 5 10
pér fasadé
1.08 | Bllok poroz nga argjila 1100 0,480 900 5 10
1.09 | Bllok poroz nga argjila 1000 0,450 900 5 10
1.10 | Bllok poroz nga argjila 900 0,420 900 5 10
1.11 | Bllok poroz nga argjila 800 0,390 900 5 10
1.12 T.glle e ploté silikate 1800 0,990 900 15 25
gélgerore
1.13 T}llle e ploté silikate 1600 0,790 900 15 25
gélgerore
1.14 T}llle e ploté silikate 1200 0,560 900 15 25
gélgerore
1.15 | Gur natyror 2000 1,400 1000 50
1.16 | Bllok poroz nga betoni 1000 0,700 1000 5 15
1.17 | Bllok poroz nga betoni 1200 0,800 1000 5 15
1.18 | Bllok poroz nga betoni 1400 0,900 1000 20 30
1.19 | Bllok poroz nga betoni 1600 1,100 1000 20 30
1.20 | Bllok poroz nga betoni 1800 1,200 1000 20 30
1.21 | Bllok poroz nga betoni 2000 1,400 1000 20 30
1.22 Bll(ik poroz nga betoni i 500 0.300 1000 5 10
lehté
1.23 Bll(ik poroz nga betoni i 700 0370 1000 5 10
lehté
1.24 Bllcik poroz nga betoni i 900 0.460 1000 5 10
lehté
1.25 Bllcik poroz nga betoni i 1000 0,520 1000 5 10
lehté
1.26 Bllcik poroz nga betoni i 1200 0,600 1000 5 10
lehté
1.27 Bllcik poroz nga betoni i 1400 0,720 1000 5 10
lehté
2 Betone dhe betonet e armuar
Blloge (& plota nga betoni | 155y 16500 | 0,470 - 0,800 1000 4-9
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Faktori i Faktori i
o i rezistel.lcé's rezistel}cés
- Koeficienti i cper s ndaj ndaj
Nr. . Dendésia pércjellshmérisé spec1€il:1 ! |difuzionit té| difuzionit té
rend. e p termike A DRt avullit té¢ |avullit té ujit,
kg/m3 Cp s
W/(m:K) J/(keK) ujit, vlera e vlera e
poshtme sipérme
Q) Q)
Tulla nga hiri 1300 - 1500 0,470 - 0,580 930 4-5
Bllogete ygavruaranga | 1500 1600 | 0,520-0,640 |  650-990 4
zgjyra
Blloget me gazbeton t&
autoklavuara (AAC) 440 - 650 0,130-0,180 840-1000 5
2.01 | Beton i armuar 2500 2,600 1000 80 130
2.02 | Betoniréndé 3200 2,60 1000 80 130
2.03 | Beton 2400 2,500 1000 80 130
2.04 | Beton 2200 1,650 1000 70 120
2.05 | Beton 2000 1,350 1000 60 100
2.06 | Beton me agregat t€ lehté 2000 1,350 1000 60 100
2.07 | Beton me agregat t€ lehté 1800 1,300 1000 60 100
2.08 | Beton me agregat t& lehté 1600 1,000 1000 60 100
2.09 | Beton me agregat t¢ lehté 1500 0,890 1000 60 100
2.10 | Beton me agregat t¢ lehté 1400 0,790 1000 60 100
2.11 | Beton me agregat t& lehté 1300 0,700 1000 60 100
2.12 | Beton me agregat t& lehté 1200 0,620 1000 60 100
2.13 | Beton me agregat t& lehté 1100 0,550 1000 60 100
2.14 | Beton me agregat t¢ lehté 1000 0,490 1000 60 100
2.15 | Beton me agregat t¢ lehté 900 0,440 1000 60 100
2.16 | Beton me agregat t¢ lehté 800 0,390 1000 60 100
2.17 | Beton poroz - Porobeton 1000 0,310 1000 6 10
2.18 | Beton poroz - Porobeton 900 0,290 1000 6 10
2.19 | Beton poroz - Porobeton 800 0,250 1000 6 10
2.20 | Beton poroz - Porobeton 750 0,240 1000 6 10
2.21 | Beton poroz - Porobeton 700 0,220 1000 6 10
2.22 | Beton poroz - Porobeton 650 0,210 1000 6 10
2.23 | Beton poroz - Porobeton 600 0,190 1000 6 10
2.24 | Beton poroz - Porobeton 550 0,180 1000 6 10
2.25 | Beton poroz - Porobeton 500 0,160 1000 6 10
2.26 | Beton poroz - Porobeton 450 0,150 1000 6 10
2.27 | Beton poroz - Porobeton 400 0,130 1000 6 10
2.28 | Beton poroz - Porobeton 350 0,110 1000 6 10
2.29 | Beton poroz - Porobeton 300 0,100 1000 6 10
2.30 | Beton me agregat (¢ 2000 1,400 1000 60 100
njéllojshém
2:31"| Beton me agregat (¢ 1800 1,100 1000 60 100
njéllojshém
2.32 | Beton me agregat (¢ 1600 0.810 1000 60 100
njéllojshém
3 Suvaté dhe estrihet (shtresat rrafshuese)
Beton me agregat argjile | g0 1400 | 0,290-0,580 |  840-1200 3-7
t& zgjeruar t€ lehté
Beton me wlla € 1200-1600 | 0,470 0,760 1000 3-6
grimcuara si agregat
3.01 [ Lla¢ me ¢cimento 2000 1,600 1000 15 35
3.02 | Lla¢ me gélgere 1600 0,800 1000 6 10
3.03 | Lla¢ me gélgere-cimento 1800 1,000 1000 15 35
3.04 | Lla¢ me gélgere-gjips 1400 0,700 1000 6 10
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Faktori i Faktori i
o i rezistel.lcé's rezistel}cés
- Koeficienti i cper s ndaj ndaj
Nr. . Dendésia pércjellshmérisé spec1€il:1 ! |difuzionit té| difuzionit té
rend. e p termike A DRt avullit té¢ |avullit té ujit,
kg/m3 Cp o0
W/(m:K) J/(keK) ujit, vlera e vlera e
poshtme sipérme
Q) Q)
3.05 | Llag¢ me gjips 1500 0,540 1000 6 10
3.06 | Llac me gjips 1400 0,510 1000 6 10
3.07 | Llag¢ me gjips 1300 0,470 1000 6 10
3.08 | Llac me gjips 1200 0,430 1000 6 10
3.09 | Llagilehte 1300 0,560 1000 15 20
3.10 | Llagilehte 1000 0,380 1000 15 20
3.11 | Llagilehté 700 0,250 1000 15 20
3.12 | Llag pér izolim termik 400 0,110 1000 5 20
3.13 | Llag pér izolim termik 250 0,080 1000 5 20
3.14 | Llag pér sanim 1400 0,650 1000 6 15
3.15 | Llag polimeri 1100 0,700 1000 50 200
3.16 | Llag silikati 1800 0,900 1000 50 70
3.17 | Lla¢ me bazg akrilati 1700 0,900 1000 100 150
3.18 | Lla¢ me ¢cimento 2000 1,600 1000 15 35
3.19 | Estrihu (shtresa . 2000 1,600 1100 50
rrafshuese) nga ¢imento
3.20 | Estrihu anhidrit 2100 1,200 1000 15 35
3.21 | Estrihu magnezit 2300 0,700 1000 15 35
4 'Veshjet e mureve, dyshemeve dhe tavaneve
Suva gipsi mbi kallam 1000 0,470 1100 3
Pllaké nga gjipskartoni 900 0,250 900 8
Pllaké nga gjipsi me
shtresé t€ fijeve celuloze 1300 0,380 1000 10 15
Pllaké geramike 2300 1,300 840 200
Pllaka muri geramike (€ 1700 0,870 900 200
glazuara (me shkélqim)
Pllaka geramike t&
glazuruara (me shkélgim) 1800 0,920 900 300
pér fasadé
Mozaik qeramike (16% 1900 0,990 900 140
mbushés pér fuga)
Mozaik geramike (21% 1900 0,990 900 100
mbushés pér fuga)
Mozaik geramike (26% 1900 0,990 900 90
mbushés pér fuga)
Mozaik i xhamit 2000 1,200 750 150
Pllaké guri 2500 2,800 1000 40 200
Druri 550 0,150 1600 50 70
Druri i forté 700 0,180 1600 50 70
Shtres€ prej cimentoje me 1200 0.230 1000 50 30
fibra
Pllaké mé presim t&
vazhduar (shperpllaké) 300 - 1000 0,090 — 0,240 1500-1700 150 - 250 50-110
Pllaké kompenzate druri
rezistente ndaj ujit (pér 550 0,140 1600 60
mbulesa t€ brendshme)
Pllake kompenzate druri 600 0,140 1600 100
rezistente ndaj ujit
Pllaka druri nga fibra t&
orientuara (OSB) 650 0,130 1700 50 30
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Faktori i Faktori i
o i rezistel.lcé's rezistel}cés
- Koeficienti i cper s ndaj ndaj
Nr. . Dendésia pércjellshmérisé spec1€il:1 ! |difuzionit té| difuzionit té
rend. e p termike A DRt avullit té¢ |avullit té ujit,
kg/m3 Cp o0
W/(m:K) J/(keK) ujit, vlera e vlera e
poshtme sipérme
() ()
Pllaké kompakte/druri 300-900 | 0,100-0,180 | 1500-1800 50 10-20
ngjeshur
Qylym 200 0,060 1600 5 5
Pllaké celiku 7800 50,000 500 )
Pllaké alumini 2800 160,000 900 )
Pllaké bakri e limuar 8900 380,000 385 )
Plastiké 1700 0,250 1300 10
Dysheme epokside 1200 0,200 1300 10
Dysheme vinili 1390 0,170 1350 50
Parket 700 0,210 1600 15
Pllaka klinkeri 1900 1,050 900 100
Pllaka t€ argjilés 1800 0,790 850 20
Linoleum 1200 0,170 1450 500
Gomé 1000 0,160 1600 10000
Elemente t&
parafabrikuara betoni 2400 - 2500 2,040 - 2,330 900 70 -90
Elemente té lehta betoni 1200 0,470 1050 10
Xham i dritares 2500 0,810 750 10000
Xham e perforuar, armuar 2600 0,440 750 10000
Blloge gelqi té zbrazéta 1100 0,440 750 4000
Tapeta muri prej letre 600 0,150 1500 5
Tapeta muri prej letre — qé 700 0.150 1500 10
lahen
Tapeta muri prej plastikés 700 0,200 1350 3000
Materialet hidroizoluese, barrierat e avullit
Shirit bitumi me shtojc? 1100 0,230 1000 50000
nga leshi i xhamit
Shirit bitumi me shtojcé 1100 0,230 1000 50000
nga pélhura e xhamit
Shirit bitumi me shtojc? 1100 0,230 1000 50000
nga coha e poliestirenit
Shirit bitumi me shtojcé t&
Kartonit pér kulme 1100 0,230 1000 50000
Shirit hidroizolues
polimer né bazé & PVC-P 1200 0,140 1000 100000
Shirit hidroizolues
polimer né bazé (¢ PIB 1600 0,260 900 300000
Shirit hidroizolues 1300 0230 1000 100000
polimer né bazé t€¢ CR
Shirit hidroizolues
polimer né bazé t VAE 1300 0,140 1000 20000
Shirit hidroizolues
polimer né bazé t¢ ECB 1600 0,260 960 90000
Shirit hidroizolues
polimer né bazg t& 1600 0,260 960 90000
FTO/TPO
Shirit hidroizolues
polimer né bazé t¢ PEHD 1600 0,500 960 50000
Folia PE, e palosur 1000 0,190 1250 50000
Folia Al, e palosur 2800 160,000 880 oY)

29




Faktori i Faktori i
Kapaciteti rezistencés | rezistencés
.. Koeficienti i pacite! ndaj ndaj
Dendésia . .. ...| specifiki o e e L S
Nr. . pércjellshmérisé .. . .. |difuzionit té| difuzionit té
Emri p . nxehtésisé oy oo o ge ee
rend. termike A avullit té¢ |avullit té ujit,
kg/m3 Cp .
W/(m:K) J/(kg'K) ujit, vlera e vlera e
g poshtme sipérme
Q) Q)

Materialet e shkrifta pér
mbushje
Perlit i ekspanduar <100 0,060 1000 3
Grimeat e tapes s& <200 0,055 1300 3
ekspanduar
Grl'r.ncat e tullés nga < 800 0410 900 3
argjila
Réré, zhavor, gur i thyer <700 0,810 1000 3
REré e thaté 1800 0,580 830 1.4
Gurf: & vegjél (popla) t& 1700 0.810 300 1.5
thaté
Argjilé e ekspanduar 400 0,220 950 1,3
Tallash (pluhur i sharrés) 250 0,090 1650 1,2
Dhe (me lagéshti) 1700 2,100 1300 -
Materialet
termoizoluese
Lesh mineral (MW) 10 deri 200 | 0,035 deri 0,050 1030 1-12
gf:’lljgt)‘re“ i ekspanduar 15 deri 30 | 0,035 deri 0,040 1300 20 100
Polistiren i ekstruduar
(XPS) 25-45 0,029 - 0,036 1450 80 200
Shkumé e forte poliuretani
(PUR) 30-60 0.022 -00.28 1400 30 200
Shkumé fenolike (PF) 35-80 0.020 — 0.025 1400 40 150
Shkumé gelgi (CG) 100 - 200 0.036 — 0.055 800 - -
Lesh druri 250 - 400 0.065 — 0.090 2100 5 10
Pllake e ekspanduar perlitil 1) 150 | 040 - 0.060 1000 5 15
(EPB)
Beton me tallash (pluur | 556 00 | 0,140 - 0,240 1200 5-10
sharre)
Pllaka prej rréshirés 1180 0,190 1480 8000
akrilike
Pllaka (panele) PVC 1400 0,210 1200 16000
Plaka fenolike 40 - 60 0,041 1450 35-40
Lesh i deles 20 0,040 1750 1
Fibra kokosi 100 0,045 1750 1
Fibra celuloze 85 0,040 1750 1
Pambuk 20 0,040 1750 1
Pllaka termike perliti 150 0,060 800 5
Mbushés me perlit 90 0,055 800 3
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SHTOJCA 4

KERKESAT MINIMALE TE PERFORMANCES SE SISTEMEVE TEKNIKE

Gi tori i Kérkesa
J ell:f.? ortt Burimi i nxehtésisé Njésia e kérkuar minimale E
nxehtesise PROPOZUAR
Gaz Eficienca e gjenerimit (%) >75.00 %
Biogaz Eficienca e gjenerimit (%) >75.00 %
Nafté (dizel) Eficienca e gjenerimit (%) >80.00 %
Bionafté (biodizel) Eficienca e gjenerimit (%) >80.00 %
Stufat - — -
individuale BIOII}a:S ¢ e pérdorur lokalisht Eficienca e gjenerimit (%) >60.00 %
. (tradicionale)
(ngrohje direkte)
Pelet Eficienca e gjenerimit (%) >85.00 %
Ashkla druri Efigienca e gjenerimit (%) >80.00 %
Dru zjarri dhe linjit Eficienca e gjenerimit (%) >65.00 %
Energjia elektrike Eficienca e gjenerimit (%) >100.00 %
Gaz Efigienca e gjenerimit (%) >85%
Kaldajé Biogaz Efigienca e gjenerimit (%) >85%
standarde
(ngrohje me Nafté (dizel) Efigienca e gjenerimit (%) >85%
radiatoré)
(75/60°C) Bionafté (biodizel) Eficienca e gjenerimit (%) >85%
Energjia elektrike Eficienca e gjenerimit (%) >99.00 %
Gaz Eficienca e gjenerimit (%) >90.00 %
Biogaz Eficienca e gjenerimit (%) >90.00 %
Kaldajé me
temperaturé té Nafté (dizel) Eficienca e gjenerimit (%) > 88.00 %
ulét (55/45°C)
Bionafté (biodizel) Eficienca e gjenerimit (%) > 88.00 %
Energjia elektrike Eficienca e gjenerimit (%) =>99.00 %
Gaz Eficienca e gjenerimit (%) =>94.00 %
Biogaz Eficienca e gjenerimit (%) =>94.00 %
Kaldajé
kondensuese
(me radiatoré) | N6 (dizel) Eficienca e gjenerimit (%) >92.00 %
(55/45°C)
Bionafté (biodizel) Efigienca e gjenerimit (%) >92.00 %
Energjia elektrike Eficienca e gjenerimit (%) >100.00 %
Kaldajé me Biomasé e pérdorur lokalisht Eficienca e gjenerimit (%)
biomasé
(me ngrohje me | Dru zjarri Efigienca e gjenerimit (%) =>70.00 %
radiatoré)
(75/60°C) Pelet Efigienca e gjenerimit (%) > 85.00 %
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Ashkla druri

Efigienca e gjenerimit (%)

>80.00 %

Njési ngrohjeje
split (njési split
pér ngrohje me
ajér t& jashtém
me pompa
termike ajér-
ajér)

Energjia elektrike

Ngrohje

SCOP

Njési multi-split
pér ngrohje
(njési multi-split
pér ngrohje me
pompa termike
ajér-ajér me ajér
t& jashtém)

Energjia elektrike

Ngrohje

SCOP

Njési VRF pér
ngrohje (njési
VRF pér
ngrohje me ajér
té jashtém,
pompa termike
ajér-ajér)

Energjia elektrike

Ngrohje

SCOP

Pompé termike
(kolektori
tokésor), toké-
ujé

Energjia elektrike

Ngrohje

SCOP

Pompé termike
(ujé
néntokésor),
ujé-ujé

Energjia elektrike

Ngrohje

SCOP

Pompé termike
ajér-ujé
monovalente

Energjia elektrike

Ngrohje

SCOP

Pompé termike
(ajér i jashtém)
me ngrohés
elektrik

Energjia elektrike

Ngrohje

SCOP

Ngrohje
elektrike e
decentralizuar
me panel

Energjia elektrike

Efigienca e gjenerimit (%)

>100.00%

Ngrohje
gendrore
(ngrohje
gendrore me
110/90°C,
radiatoré
75/60°C)

Ngrohje me radiatoré (75/60°C)

Eficienca e gjenerimit (%)

> 82.00%

Ngrohje né dysheme (40/30°C)

Eficienca e gjenerimit (%)

> 86.00%

32




Treguesit e performancés**

Performanca energjetike e sistemeve t&€ ngrohjes
shprehet si:

eficienca e gjenerimit (ngen, %) pér:

-sistemet me djegie (gaz, nafté, biomas¢)
-ngrohjen gendrore (district heating)

-ngrohjen elektrike direkte

Koeficient sezonal i performancés (SCOP) pér:
-pompat e nxehtésisé

Vlerat e deklaruara t&€ performancés duhet té
verifikohen pérmes:

- Raportet e certifikuara t€ testimit (kur &shté e
zbatueshme)

Kérkesa metodologjike shtesé**

Vlerat SCOP duhet té referohen né:

-kushte té€ temperaturés mesatare t€ sistemit
(55°C) pérveg rasteve kur specifikohet ndryshe.
Pér sistemet me ngrohés elektrik ndihmés:
-performanca duhet t€ pérfshijé funksionimin e
tij né vlerén e deklaruar SCOP.

Pér sistemet e ngrohjes gqendrore (district
heating):

efikasiteti duhet t€ pérfshijé:

-prodhimin

-shpérndarjen

-humbjet né rrjet

Pér pompat termike, Koeficienti Sezonal i Performancés (SCOP) merret pér aplikim me temperaturé

mesatare (55°C).

Pér sistemet e ngrohjes gendrore, vlerat e eficiencés bazohen né t€ dhénat e ofruara nga operatori i sistemit
ose né vlerat e paracaktuara t€ pércaktuara né€ metodologjiné kombétare t&€ kalkulimit.

33




ANNEX 1

TECHNICAL PARAMETERS AND REQUIREMENTS FOR THE
IMPLEMENTATION OF MINIMUM ENERGY PERFORMANCE REQUIREMENTS
IN BUILDINGS

TABELA 1: Reference values of building envelope parameters

# Renovated buildings New buildings
P Reference Valuf: S0 f the Reference values of the heat
arameters heat transmission - .
. transmission coefficient
coefficient U [W/mK]
U [W/m’K]
Structural elements of buildings
1 |Outside wall 0.35 0.31
Wall adjacent to ground, 0.50 0.40
Floor adjacent to ground 0.50 0.50]
Glazed components (windows, roof-lights,
3 [glazed doors, transparent facade elements, 1.60 1.60
etc.)
4 |Exterior door with opaque wing 1.60 1.60
5 [Flat and pitched roof 0.30 0.30
6 Ceiling between floors bordering unheated 0.50 0,50
space
7 |Ceiling between floors 0.90 0.80
8 |Wall bordering unheated space 1.40 1.20
Glazed fagade 1.60 1.60
Airtightness requirements of the building envelope
9 [Infiltration ns | | 3.0 1/h

Requirements for emission and distribution systems for the design and installation of engineering
systems in new buildings and existing buildings subject to major renovation

Individual room / Zone device emission / Energy-saving operation . .

10 Energy-saving operation mode
Management system mode

Solar thermal properties

g-value of the window 0,60

Fc in the winter season (shading factor) 1,00

Fc in the summer season (shading factor) 0,40

Other parameters of the building envelope

Thermal bridges | In accordance with good practices

TABELA 2: Reference parameters of technical systems for residential buildings and
residential parts of comparative reference buildings

# | Parameters | Reference values
Heating — Central systems

1 Generator If only heating:

Boiler on biomass

If heating and cooling:
Electric Heat Pump air-water, single stage bivalent
with integrated electric heater

From 01.01.2031 onwards, only:
Electric Heat Pump air-water, single stage bivalent
with integrated electric heater

2 Distribution Distribution pipes outside, risers and pipe connections
inside the thermal hull
3 Control and emission If only heating:

Radiators, with supply temperature 75°C, and return
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60°C.

If there is heating and cooling:
Parapet-mounted fan-coils, with water, supply
temperature 50°C, return 30°C, and 6/12°C for
cooling

4 | Hot water storage Indirect heated hot water storage

5 Domestic hot water Combined with heating

Heating — Decentralised systems

6 Generator If there is only heating:
Individual pellet boiler (stove)

If there is heating and cooling:
Multi-split systems

Domestic hot water Electric heater (boiler) with storage

7 Generator, Distribution Electronically controlled instantaneous electric heater
(boiler), pipe connections inside the thermal envelope

Cooling system

8 Generator Central system:
Combined heating and cooling

Decentralized system:
Multi-split system

# | Parameters | Reference values
Ventilation system — exhaust air system
9 [ Distribution | Specific fan power: Psrp = 1.0 kW/(m%/s)
Ventilation system — supply and exhaust air system

10 | Distribution Specific fan power:

- Supply air: Psgp = 1.5 kW/(m3/s)
- Exhaust air Pspp = 1.0 kW/(m3/s)

Heat recovery rate: 1= 0.6

Ventilation ducts: inside the building

Building automation

11 | Building automation Class C (according to the classification of building
automation systems)

TABELA 3: Reference parameters of technical systems for non-residential buildings and
non-residential parts of the comparative reference building

# | Parameters | Reference values
Lighting — Relevant only for non-residential buildings
1 | Type of lighting | Direct / indirect lighting with LED lamps
# ‘ Parameters ‘ Reference values
Heating — Central systems
2 Generator If only heating:

Boiler on biomass

If there is heating and cooling:
Electric Heat Pump air-water, single stage bivalent
with integrated electric heater

From 01.01.2031 onwards, only:
Electric Heat Pump air-water, single stage bivalent
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with integrated electric heater

3 Distribution Distribution pipes outside, risers and pipe connections
inside the thermal hull

4 Control and emission If there is only heating:
Radiators, with supply temperature 75°C, and return
60°C.
If there is heating and cooling:
Floor-mounted water fan-coils (parapet fan-coils),
supply temperature 50°C, return temperature 30°C.
6/12°C for cooling

5 Hot water storage Indirect heated hot water storage

6 Domestic hot water Combined with heating

Heating — Decentralized system

7 Generator Electric Multi-split systems

8 | Domestic hot water heating Electric boiler with storage

Cooling system

9 Generator Central system:
Combined heating and cooling
Decentralized system:
VREF systems

# | Parameters | Reference values

Ventilation system — exhaust air system

10 [ Distribution |

Specific fan power: Psgp = 1.0 kW/(m?/s)

Ventilation system — supply and exhaust air system

11 | Distribution

Specific fan power:
- Supply air: Psgp = 1.5 kW/(m?/s)
- Exhaust air: Pspp = 1.0 KW/(m?3/s)

Heat recovery rate: 1= 0.6

Air ducts: inside the building

Ventilation system — conditioning/humidification

12 | Air conditioning

Air handling unit with heating coil:
Supply air temperature 18 °C

Air handling unit with heating and cooling coil:
Supply air temperature 18 °C

6/12 °C
No indirect evaporative cooling

Building automation

13 | Building automation

Class C (according to the classification of building
automation systems)
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ANNEX 2
CHARACTERISTICS OF GLAZING AND THEIR VALUES

Default values for characteristics of glazing and solar protection devices

Characteristics with external solar protection

Characteristics with internal solar protection

Internal

Lozl External Roller shutter e Internal
Characteristics Venetian . . Vertical Roller shutter Venetian blind| . . Textile roller .
X ? . o Venetian blind| (3/4 closed) o Venetian blind| . Film
without solar blindb (10 o ope marquee (fully closed) b 10 o ops blind
A . ope (45° position) ope (45° position)
. protection device position) position)
Type of glazing = = = = = =
& B E B B B B 2
Q 5}
2 g 2 d 2 | £ 2 v 2 < 2 v 2 v 2 g 2
= = = = = S E‘ - = = = = = = = = E =
= a = a s | 28| = a = a = a = a = <8 =
Jtot Jtot Jtot Got Jtot Jtot Jtot Got Jtot Jtot Jtot Jtot Got Got Got Jtot Gtot
Single glazing 5,8 0,87 0,85 0,12 0,20 | 0,18 0,21 0,28 | 0,23 0,23 0,25 0,39 0,40 0,43 0,64 0,45 0,65 | 0,42 0,46 0,38

Double glazing with air 29 0,78 0,73 0,10 0,15 | 0,15 0,16 | 025 ] 0,19 0,20 0,19 0,35 034 | 044 0,63 046 0,64 042 | 047 0,40
filling, without coating

Triple glazing with air 2,0 0,70 0,63 0,08 0,12 | 0,13 0,131 0,23 0,16 0,18 0,16 0,31 0,30 0,43 0,59 0,45 0,60 | 041 0,46 0,40

filling, without coating

Thermal insulation 1,7 0,72 0,60 | 0,08 0,11 [ 0,13 0,121 0,23 | 0,15 0,18 0,16 0,32 0,30 | 0,44 0,61 046 062]| 042 | 047 0,40

glazmg' dguble Wlth 1.4 0,67 0,58 | 0,07 0,10 | 0,12 0,10 0,21 | 0,14 0,17 0,14 0,29 0,27 0,43 0,58 044] 0,58 ]| 041 0,45 0,39

argon filling, with one

coating 1,1 0,64 0,58 | 0,07 0,08 [ 0,11 0,09 0,20 | 0,13 0,16 0,13 0,28 0,25 0,42 0,56 044| 056 | 040 | 044 0,39
1,0 0,53 0451 0,06 0,08 | 0,10 0,08 0,17 | 0,11 0,14 0,11 0,24 0,22 | 0,38 0471 039]| 048] 037 | 040 0,36

Thermal insulation 0,8 0,60 0,50 | 0,06 0,07 | 0,10 0,07 0,19 0,11 0,15 0,11 0,26 0,23 0,41 053] 042] 054 039 | 043 0,38

glazing triple with argon
filling, with two coatings
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0,7 0,53 046 | 0,05 0,06 [ 0,09 0,06 | 0,17 | 0,10 0,13 0,10 0,23 0,20 0,38 0,48 039 048] 037 0,40 0,36
Double solar protection 1,3 0,48 0,44 0,06 0,09 0,10 0,10 0,17 0,12 0,14 0,12 0,22 0,21 0,35 0,43 0,36 0,43 0,34 0,37 0,34
%ﬁ‘?mg nglargon i 1,2 0,37 0,341 0,006 0,09 [ 0,09 0,09 0,14 | 0,11 0,11 0,11 0,18 0,18 0,29 034 030| 034] 029 | 030 0,28
, Wit
illing, with one coating 12 0.25 0.21 0.05 0,08 [ 0,08 0,09 0,12 | 0,09 0,09 0,10 0,13 0,14 0,21 0,23 022 023 021 0,22 0,21
1,1 0,36 0,33 0,05 0,08 [ 0,08 0,08 | 0,14 | 0,10 0,11 0,11 0,17 0,17 0,29 0,33 029( 033] 0,28 0,30 0,28
1,1 0,27 0,24 | 0,05 0,08 | 0,07 0,08 0,12 [ 0,09 0,09 0,10 0,14 0,14 0,23 0,25 0,23 025 0,23 0,23 0,22
Triple solar protection 0,7 0,34 029 0,04 0,06 [ 0,07 0,06 [ 0,12 ] 0,08 0,10 0,08 0,16 0,15 0,28 0,32 028 032 0,27 028 0,27
glazing with argon
filling, with two coatings 0,7 0,24 0,21 0,04 0,06 [ 0,06 0,06 [ 0,10 | 0,07 0,08 0,07 0,12 0,12 0,21] 0,23 021 023 0,21 0,21 0,20
0,7 0,16 0,13 0,03 0,06 | 0,05 0,06 | 0,08 [ 0,06 0,06 0,07 0,09 0,09 0,15 0,15 0,151 0,15 0,14 0,15] 0,14
Double insulating 1,1 0,41 0,36 | gtr=0,20
glazing with argon
filling, with one coating;
Switchable f
Triple insulating glazing 0,7 0,36 031 | g=0,17
with argon filling, with
two coatings;
Switchable f
Characteristics of solar protection devices
Transmittance Tepo° 0,06 0,01 0,12 0,02 ( 027 | 0,12 0,21 0,09 0,098 | 0,02 0,13 [ 0,05 0,15 0,06 | 0,35 0,07 | 0,15
Reflectance pepor 0,74 0,09 | 0,74 0,09 [ 0,57 | 0,34 0,65 0,13 0,65 0,13 0,74 | 0,52 0,74 [ 0,52 | 0,58 045 0,60

Calculation of g according to EN 13363-1, as described for film (a thin layer applied to glass) in EN 410.

a
b Systems with slats are preferably assessed with the slat angle set at 45°. The values of slats set at an angle of 10° are determined by weighting as follows: giot,10° = 2/3 giot,0° + 1/3 gt01,45°.

o o0

Design values from DIN V 4108-4 in W/(m2K) (including the correction value of 0,1 W/(m2K)).

These systems do not provide adequate glare protection. Subsequent installation of glare protection reduces light transmittance, but has almost no effect on got.

Roller shutter devices are preferably assessed as "3/4 closed". The values for "3/4 closed" are determined by weighting: gtot3/4 closed = 3/4 gtotfully closed + 1/4 g.

—h

The indicated gtot values do not take into account additional solar protection.

9 Internal solar protection device (film) — layers or foils placed on the glass from the inside of the space to control the penetration of light and solar energy, reducing heating and UV radiation
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Characteristics with external solar protection

Characteristics with internal solar protection

L9 ¢Faied External Roller shutter e LI iel Internal
Venetian . . Vertical Roller shutter Venetian blind nerna’ Textile roller .
. L. . o Venetian blind| (3/4 closed) o Venetian blind| . .. Filmg
Characteristics, blindb (10 o ege marquee (fully closed) b 10 D blind
; e (45° position) . (45° position)
X without solar position) position)
Type of glazing protection device
> > > > > > =
2 5l oo | s A 4 a g 2

2 o 2 o 2 | 2. 2 o 2 - o - ) o e | E o

5= = 5= < = S = = = = 2 = 2 = 2 = £ =

= A = A = $E| & A S A = A = A g | <E =

Got Jtot Jiof  Jtot Jtot Gtof Gtoy god Gtoy grof  Jtot grof  Jrot Jtot g  Grot gtoy
Triple solar protection 0,7 0,34 0,29 0,04 0,06 0,07 0,06 0,12 0,08, 0,10 0,08 0,16 0,15/ 0,28 0,321 0,28 0,32 0,27 0,28 0,27
glazing with argon 07] 024 o021 004] 006 0,06 0,06 | 0,10 0,07 008 0,07 0,12 0,12 0.1 023 021 | 023 0,21 021 0,20]
filling, with two coatings

0,7 0,16 0,13 0,03 0,06 0,05 0,06 0,08 0,06 0,06 0,07 0,09 0,09 0,15 0,15/ 0,15 0,15 0,141 0,15 0,14

Double insulating 1,1 0,41 0,36 | gt =0,20
glazing with argon
filling, with one coating;
Switchable f
Triple insulating glazing | 0,7 0,36 0,31 | g=0,17
with argon filling, with
two coatings;
Switchable f

Characteristics of solar protection devices
Transmittance Teo° 0,06 0,01 0,12| 0,02 0,27 0,124 0,21 0,09] 0,098 0,02[ 0,13 0,05 0,15 0,06 0,35 0,07 0,15
Reflectance pepo 0,74 0,09 0,741 0,09 0,57 0,34 0,65 0,13 0,65 0,13 0,74 0,52 0,74 0,52 0,58 0,45 0,6

M The indicated gtot values do not take into account additional solar protection.
Internal solar protection device (film) — layers or foils placed on the glass from the inside of the space to control the penetration of light and solar energy, reducing heating and UV radiation

k Design values from DIN V 4108-4 in W/(m2K) (including the correction value of 0,1 W/(m2K)).

l Roller shutter devices are preferably assessed as "3/4 closed". The values for "3/4 closed" are determined by weighting: got3/4 closed = 3/4 gotfully closed + 1/4 g.

h Calculation of g according to EN 13363-1, as described for film (a thin layer applied to glass) in EN 410.
! Systems with slats are preferably assessed with the slat angle set at 45°. The values of slats set at an angle of 10° are determined by weighting as follows: gtot,10° = 2/3 gtot,0° + 1/3 gtor,45°.

J These systems do not provide adequate glare protection. Subsequent installation of glare protection reduces light transmittance, but has almost no effect on gor.
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ANNEX 3
LIST OF BUILDING MATERIALS

Design values of thermal conductivity, A [W/(m-K)], and approximate values of the water
vapour diffusion resistance factor p (-)

. Water
Coefficient of .
. Specific heat| Water vapour | vapour
Density thermal . . .
Ser. . . capacity resistance |resistance
Name p conductivity
No. Cp factor lower factor
kg/m® - Jkg'K) ) upper
W/(m-K) g n pp
nG)
1. | Walls
1.01 | Solid clay brick 1800 0,810 900 5 10
1.02 | Solid clay brick 1600 0,680 900 5 10
1.03 | Clinker bricks 1900 0,850 800 50 100
1.04 | Clinker bricks 1700 0,800 800 50 100
1.05 | Solid clay fagade brick 1800 0,830 900 5 10
1.06 | Solid clay facade brick 1600 0,700 900 5 10
1.07 | Solid clay facade brick 1200 0,550 900 5 10
1.08 | Porous clay block 1100 0,480 900 5 10
1.09 | Porous clay block 1000 0,450 900 5 10
1.10 | Porous clay block 900 0,420 900 5 10
1.11 | Porous clay block 800 0,390 900 5 10
1.12 | Solid calcium silicate brick 1800 0,990 900 15 25
1.13 | Solid calcium silicate brick 1600 0,790 900 15 25
1.14 | Solid calcium silicate brick 1200 0,560 900 15 25
1.15 | Natural stone 2000 1,400 1000 50
1.16 | Porous concrete block 1000 0,700 1000 5 15
1.17 | Porous concrete block 1200 0,800 1000 5 15
1.18 | Porous concrete block 1400 0,900 1000 20 30
1.19 | Porous concrete block 1600 1,100 1000 20 30
1.20 | Porous concrete block 1800 1,200 1000 20 30
1.21 | Porous concrete block 2000 1,400 1000 20 30
1.22 | Porous lightweight 500 0,300 1000 5 10
concrete block
1.23 | Porous lightweight 700 0370 1000 5 10
concrete block
1.24 | Porous lightweight 900 0.460 1000 5 10
concrete block
1.25 | Porous lightweight 1000 0.520 1000 5 10
concrete block
1.26 | Porous lightweight 1200 0,600 1000 5 10
concrete block
1.27 | Porous lightweight 1400 0720 1000 5 10
concrete block
2 Concrete and reinforced concrete
solid lightweight concrete 11050 1500 0,470 - 0,800 1000 4-9
blocks
Fly ash bricks 1300 - 1500 0,470 — 0,580 930 4-5
Hollow slag blocks 1200 - 1600 0,520 - 0,640 650-990 4
Autoclaved aerated
concrete blocks (AAC) 440 - 650 0,130-0,180 840-1000 5
2.01 | Reinforced concrete 2500 2,600 1000 80 130
2.02 | Heavy concrete 3200 2,60 1000 80 130
2.03 | Concrete 2400 2,500 1000 80 130
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Water

. eIl o Specific heat| Water vapour | vapour
Density thermal . . .
Ser. . . capacity resistance |resistance
Name p conductivity
No. Cp factor lower factor
kg/m’ A J/(kg-K) © upper
W/(m-K) 3 - ::I()-)
2.04 | Concrete 2200 1,650 1000 70 120
2.05 | Concrete 2000 1,350 1000 60 100
2.06 | Lightweight aggregate 2000 1350 1000 60 100
concrete
2.07 | Lightweight aggregate 1800 1300 1000 60 100
concrete
2.08 | Lightweight aggregate 1600 1,000 1000 60 100
concrete
2.09 | Lightweight aggregate 1500 0,890 1000 60 100
concrete
2.10 | Lightweight aggregate 1400 0,790 1000 60 100
concrete
2.11 | Lightweight aggregate 1300 0,700 1000 60 100
concrete
2.12 | Lightweight aggregate 1200 0,620 1000 60 100
concrete
2.13 | Lightweight aggregate 1100 0.550 1000 60 100
concrete
2.14 | Lightweight aggregate 1000 0,490 1000 60 100
concrete
2.15 | Lightweight aggregate 900 0,440 1000 60 100
concrete
2.16 | Lightweight aggregate 300 0,390 1000 60 100
concrete
2.17 | Porous concrete - 1000 0310 1000 6 10
Porobeton
2.18 | Porous concrete - 900 0.290 1000 6 10
Porobeton
2.19 | Porous concrete - 300 0.250 1000 6 10
Porobeton
2.20 | Porous concrete - 750 0.240 1000 6 10
Porobeton
2.21 | Porous concrete - 700 0.220 1000 6 10
Porobeton
2.22 | Porous concrete - 650 0210 1000 6 10
Porobeton
2.23 | Porous concrete - 600 0.190 1000 6 10
Porobeton
2.24 | Porous concrete - 550 0.180 1000 6 10
Porobeton
2.25 | Porous concrete - 500 0.160 1000 6 10
Porobeton
2.26 | Porous concrete - 450 0.150 1000 6 10
Porobeton
2.27 | Porous concrete - 400 0.130 1000 6 10
Porobeton
2.28 | Porous concrete - 350 0.110 1000 6 10
Porobeton
2.29 | Porous concrete - 300 0.100 1000 6 10
Porobeton
2.30 | Concrete with one type of 2000 1,400 1000 60 100

aggregate
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Water

. (L EET0s Specific heat| Water vapour | vapour
Ser. Density therm‘al‘ capacity resistance |resistance
No. ity p oty Cp factor lower factor
s= " HkgK) | pe) upper
W/(m:-K) e
2.31 | Concrete with one type of 1800 1,100 1000 60 100
aggregate
2.32 | Concrete with one type of 1600 0.810 1000 60 100
aggregate
3 Plasters and screeds (levelling layers)
Lightweight expanded clay | g0 1400 0,290 0,580 | 840-1200 3-7
aggregate concrete
Concrete with crushed 1550 _1600|  0470-0,760 | 1000 3-6
brick as aggregate
3.01 | Cement plaster 2000 1,600 1000 15 35
3.02 | Lime plaster 1600 0,800 1000 6 10
3.03 | Lime-cement plaster 1800 1,000 1000 15 35
3.04 | Lime-gypsum plaster 1400 0,700 1000 6 10
3.05 | Gypsum plaster 1500 0,540 1000 6 10
3.06 | Gypsum plaster 1400 0,510 1000 6 10
3.07 | Gypsum plaster 1300 0,470 1000 6 10
3.08 | Gypsum plaster 1200 0,430 1000 6 10
3.09 | Lightweight plaster 1300 0,560 1000 15 20
3.10 | Lightweight plaster 1000 0,380 1000 15 20
3.11 | Lightweight plaster 700 0,250 1000 15 20
3.12 | Thermal insulation plaster 400 0,110 1000 5 20
3.13 | Thermal insulation plaster 250 0,080 1000 5 20
3.14 | Renovation plaster 1400 0,650 1000 6 15
3.15 | Polymer plaster 1100 0,700 1000 50 200
3.16 | Silicate plaster 1800 0,900 1000 50 70
3.17 | Acrylate-based plaster 1700 0,900 1000 100 150
3.18 | Cement plaster 2000 1,600 1000 15 35
3.19 | Cement screed (levelling 2000 1,600 1100 50
layer)
3.20 | Anhydrite screed 2100 1,200 1000 15 35
3.21 | Magnesite screed 2300 0,700 1000 15 35
4 Wall, floor and ceiling coverings
Gypsum plaster on reed 1000 0,470 1100 3
Plasterboard 900 0,250 900 8
Gypsum board with 1300 0,380 1000 10 15
cellulose fibre layer
Ceramic tile 2300 1,300 840 200
Glazed ceramic wall tiles 1700 0,870 900 200
Glazed ceramic facgade tiles 1800 0,920 900 300
Cerarmc mosaic (16% joint 1900 0.990 900 140
filler)
(;eranuc mosaic (21% joint 1900 0.990 900 100
filler)
(;eranuc mosaic (26% joint 1900 0.990 900 90
filler)
Glass mosaic 2000 1,200 750 150
Stone slab 2500 2,800 1000 40 200
Wood 550 0,150 1600 50 70
Hardwood 700 0,180 1600 50 70
Fibre cement sheet 1200 0,230 1000 50 30
Plywood 300 - 1000 0,090 — 0,240 1500-1700 150 - 250 50-110
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. Water
Coefficient of .
. Specific heat| Water vapour | vapour
Density thermal . . .
Ser. . . capacity resistance |resistance
Name p conductivity
No. Cp factor lower factor
kg/m’ A J/(kg-K) © upper
W/(m-K) 3 - ;"(’_)
Water-resistant plywood
board (for interior 550 0,140 1600 60
coverings)
Water-resistant plywood 600 0.140 1600 100
board
Oriented strand board
(OSB) 650 0,130 1700 50 30
Chipboard 300 - 900 0,100 - 0,180 | 1500-1800 50 10 - 20
Carpet 200 0,060 1600 5 5
Steel sheet 7800 50,000 500 ©
Aluminium sheet 2800 160,000 900 o0
Polished copper sheet 8900 380,000 385 0
Plastic 1700 0,250 1300 10
Epoxy flooring 1200 0,200 1300 10
Vinyl flooring 1390 0,170 1350 50
Parquet 700 0,210 1600 15
Clinker tiles 1900 1,050 900 100
Brick tiles 1800 0,790 850 20
Linoleum 1200 0,170 1450 500
Rubber 1000 0,160 1600 10000
Precast concrete elements | 2400 - 2500 2,040 - 2,330 900 70 -90
Lightweight concrete 1200 0.470 1050 10
elements
Window glass 2500 0,810 750 10000
Perforated, reinforced glass 2600 0,440 750 10000
Hollow glass blocks 1100 0,440 750 4000
Paper-based wallpaper 600 0,150 1500 5
Paper-based wallpaper — 700 0.150 1500 10
washable
Plastic wallpaper 700 0,200 1350 3000
Waterproofing materials, vapor barriers
Bitumen strip with glass 1100 0,230 1000 50000
wool insert
Bitumen strip with glass 1100 0,230 1000 50000
cloth insert
Bitumen strip with 1100 0,230 1000 50000
polystyrene fabric insert
Bitumen St’I’1p with roofing 1100 0.230 1000 50000
cardboard insert
PVC-P-based polymer 1200 0,140 1000 100000
waterproofing strip
PIB-based polymer 1600 0,260 900 300000
waterproofing strip
CR-based polymer 1300 0,230 1000 100000
waterproofing strip
VAE-based polymer 1300 0,140 1000 20000
waterproofing strip
ECB-based polymer 1600 0,260 960 90000
waterproofing strip
FTO/TPO-based polymer 1600 0,260 960 90000
waterproofing strip
PEHD-based polymer 1600 0,500 960 50000
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Water

. (L EET0s Specific heat| Water vapour | vapour
Ser. Density therm‘al‘ capacity resistance |resistance
No. e p oty Cp factor lower factor
s= " HkgK) | pe) upper
W/(m:-K)
Q)
waterproofing strip
PE foil, folded 1000 0,190 1250 50000
Al foil, folded 2800 160,000 880 0
Loose fill materials
Expanded perlite <100 0,060 1000 3
Expanded cork granules <200 0,055 1300 3
Clay brick granules <800 0,410 900 3
Sand, gravel, crushed stone <700 0,810 1000 3
Dry sand 1800 0,580 830 1,4
Dry pebbles 1700 0,810 800 1,5
Expanded clay 400 0,220 950 1,3
Sawdust 250 0,090 1650 1,2
Soil (moist) 1700 2,100 1300 -
Thermal insulation
materials
Mineral wool (MW) 10 to 200 0.035 to 0.050 1030 1-1,2
Expanded polystyrene 151030 | 0.035to 0.040 1300 20 100
(EPS)
Extruded polystyrene
(XPS) 25 -45 0,029 - 0,036 1450 80 200
Rigid polyurethane foam
(PUR) 30-60 0.022 - 00.28 1400 30 200
Phenolic foam (PF) 35-80 0.020 — 0.025 1400 40 150
Cellular glass foam (CG) 100 - 200 0.036 — 0.055 800 - -
Wood wool 250 - 400 0.065 — 0.090 2100 5 10
Expanded perlite board
(EPB) 100 - 150 0.040 - 0.060 1000 5 15
Concrete with sawdust 550 - 800 0,140 — 0,240 1200 5-10
Acrylic resin boards 1180 0,190 1480 8000
PVC boards (panels) 1400 0,210 1200 16000
Phenolic boards 40 - 60 0,041 1450 35-40
Sheep wool 20 0,040 1750 1
Coconut fibre 100 0,045 1750 1
Cellulose fibre 85 0,040 1750 1
Cotton 20 0,040 1750 1
Perlite thermal boards 150 0,060 800 5
Perlite filler 90 0,055 800 3
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ANNEX 4

MINIMUM PERFORMANCE REQUIREMENTS FOR TECHNICAL SYSTEMS

The minimum

(%)

Heat generator | Heat source The requested unit requirement
PROPOSED
Gas E;;f)mency of generation > 75.00 %
Biogas E;;f)mency of generation > 75.00 %
Ol (diesel) Fgcmcy of generation > 80.00 %
Bio ol (bio diesel) Fgcmcy of generation > 80.00 %
Individual Efficiency of generation
stoves(direct Biomass locally used (traditional) (%) yote >60.00 %
heating) EfOf' - r 0
Pellet o ;Clency of generation > 85.00 %
Woodchips ](E;f)lmency of generation > 80.00 %
Firewood and Lignite ](E;f)lmency of generation >65.00 %
Electricity ](Eg)mency of generation >100.00 %
Gas ](E;f)lmency of generation > 85%
. Efficiency of generation
B > 859
Standard boiler 108 (%) = 85%
(heating with - Efficiency of generation o
radiators) Oil (diesel) (%) >85%
75/60°C ici i
( ) Bio oil (bio diesel) ](Eéyf)lcwncy of generation > 85%
Electricity ](Eg)“”ency of generation >99.00 %
Gas ](Eog)wwncy of generation > 90.00 %
Biogas ](Eog)wwncy of generation > 90.00 %
Low temperature - Efficiency of generation o
boiler (55/45°C) Oil (diesel) (%) > 88.00 %
Bio oil (bio diesel) ](E;f)“”ency of generation > 88.00 %
Electricity ](Eg)“”ency of generation >99.00 %
Gas ](Eog)wwncy of generation > 94.00 %
Biogas ](3(’7[;f)101ency of generation > 94.00 %
Condensing
boiler (with
radiators) . Efficiency of generation
Oil (diesel >92.00 ¢
(55/45°C) il (diesel) (%) >92.00 %
Bio oil (bio diesel) J(E(g)“’lency of generation >92.00 %
Electricity Efficiency of generation >100.00 %
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Biomass boiler

Biomass locally used

Efficiency of generation
(%)

Efficiency of generation

. - 70.00 ©
(with radiator | L e%00d (%) 270.00 %
heating) Efficiency of generation o
(7si60°c) | Pellet %) > 85.00 %
Wood chips E;;f)mency of generation > 80.00 %
Split heating
units(split .
heating unit with Electricit Heating
outside air with Y
air-to-air heat
pumps) SCOP >3.2
Multi split
heating .
units(multi split .. Heating
heating unit with Electricity
outside air to air
heat pumps)
SCOP >3.4
VREF heating
units (VRF .
heating units .. Heating
with outside air, Electricity
air to air heat
pumps)
SCOP >3.6
Heat pump ;
(ground Electricit Heating
collector),ground y
to water
SCOP >4.0
Heat pump ;
(ground .. Heating
water)water to Electricity
water SCOP > 45
Heat pump air- Heating
to-water Electricity
monovalent SCOp >3.5
Heat pump Heating
(outside air) with | Electricity
electric heater SCOP >3.0
Decentral - .
electric panel Electricity E;i?01ency of generation >100.00%
heating ¢
District
heating(district >82.00%

heating with

Radiators heating (75/60°C)

Efficiency of generation
(%)
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110/90°C,
radiators

75/60°C
) Floor heating (40/30°C)

Efficiency of generation = 86.00%

(%)

Performance indicators™**#**

The energy performance of heating systems is expressed
as:

generation efficiency (ngen, %) for:

- combustion systems (gas, oil, biomass)

- central heating (district heating)

- direct electric heating

Seasonal coefficient of performance (SCOP) for:
-heat pumps

The declared performance values shall be verified
through:

-the manufacturer's technical documentation

-the product fiche

- the EPREL database or equivalent sources

- Certified test reports (where applicable)

Additional methodological requirements**

SCOP values shall refer to:

- medium system temperature conditions
(55°C), except where specified otherwise.
For systems with auxiliary electric heater:

- the performance shall include its operation in
the declared SCOP value.

For central heating systems (district heating)
efficiency shall include:

-generation

-distribution

-network losses

For heat pumps, the Seasonal Coefficient of Performance (SCOP) shall be taken for medium temperature

application (55°C).

For district heating systems, efficiency values shall be based on data provided by the system operator or
default values defined in the national calculation methodology.
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PRILOG 1
PARAMETRI I TEHNICKI ZAHTEVI ZA SPROVOBPENJE MINIMALNIH
ZAHTEVA ZA ENERGETSKE PERFORMANSE U ZGRADAMA

TABELA 1: Referentne vrednosti parametara omotaca zgrade

# Renovirane zgrade Nove zgrade
Parametri Referentne vrednosti Referentne vrednosti
koeficijenta prenosa toplote| Kkoeficijenta prenosa toplote
U [W/mZK] U [W/m?K]
Elementi konstrukcije zgrade

1 [Spoljni zid 0.35 0.31
Zid koji se graniCi sa zemljom, 0.50 0.40,
Podovi u kontaktu sa zemljom 0.50 0.50
Zastakljene komponente (prozori, krovni

3 |prozori, zastakljena vrata, providni fasadni 1.60 1.60
elementi itd.)

4 |Spoljna vrata sa neprozirnim krilom 1.60 1.60

5 |Ravan i kosi krov 0.30 0.30]

6 Meduspratna plo¢a omedena neogrejanim 0,50 0,50
prostorom

7 |Meduspratna ploca 0.90 0.80]

3 Zid koji se grani€i sa neogrevanim 1.40 1.20
prostorom
Zastakljena fasada 1.60 1.60

Zahtevi za infiltraciju vazduha u omotacu zgrade
9 [Infiltracija nso | | 3.01/h

Zahtevi za sisteme emisije i distribucije za projektovanje i ugradnju inZenjerskih sistema u novim
zgradama i postoje¢im zgradama koje podleZu renoviranju

10 Pojedinac¢na prostorija / Emisija uredaja u Modalitet rada u rezimu Modalitet rada u rezimu ustede
zonu/ Sistem upravljanja ustede energije energije

Parametri solarnih termalnih svojstava

Faktor solarne propustljivosti prozora g-vrednost 0,60

Fc u zimskoj sezoni (faktor sencenja) 1,00

Fc u letnjoj sezoni (faktor sencenja) 0,40

Ostali parametri omotaca zgrade

Termalni mostovi | U skladu sa dobrim praksama

TABELA 2: Referentni parametri tehnickih sistema za stambene zgrade i1 stambene delove
uporednih referentnih zgrada

# | Parametri | Referentne vrednosti
Grejanje — Centralni sistemi
1 Generator Ako je samo grejanje:

Kotlovi na biomasu

Ako se greje i hladi:
Elektri¢na toplotna pumpa vazduh-voda, jednostepena
bivalentna sa integrisanim elektricnim grejacem

0d 01.01.2031. pa nadalje, samo:
Elektri¢na toplotna pumpa vazduh-voda, jednostepena
bivalentna sa integrisanim elektri¢nim grejacem

2 Distribucija: Spoljasnje distributivne cevi, usponi i cevni prikljucei
unutar termickog omotaca
3 Kontrola i emisije Ako je samo grejanje:
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Radjijatori, sa temperaturom isporuke od 75°C i
temperaturom povratka od 60°C.

Ako postoji grejanje i hladenje:
Ventilatorski konvektori montirani na parapet, sa
vodom, temperatura dovoda 50°C, povratka 30°C i

hladenja 6/12°C
4 Bojler za toplu vodu Indirektno zagrejani bojler za toplu vodu
5 Sanitarna topla voda U kombinaciji sa grejanjem
Grejanje — Decentralizovani sistemi
6 Generator Ako postoji samo grejanje:
Individualni kotlovi (pe¢i) na pelet
Ako postoji grejanje i1 hladenje:
Multi-split sistemi
Sanitarna topla voda Elektri¢ni grejac (bojler) sa rezervoarom
7 Generator, Distribucija Elektri¢ni protocni bojler sa elektronskom kontrolom,

cevni prikljucci unutar termickog omotaca

Sistem hladenja

8 Generator Centralni sistem:
Kombinovano grejanje i hladenje

Decentralizovani sistem:
Multi-split sistem

# | Parametri | Referentne vrednosti
Sistem ventilacije — sistem za izvlacenje vazduha
9 | Distribucija | Specifi¢ni kapacitet ventilatora Psrp = 1,0 KW/(m?¥s)
Ventilacioni sistem — sistem za dovod i izvla¢enje vazduha
10 | Distribucija: Specifiéni kapacitet ventilatora:

-Dovod vazduha Pgspp = 1.5 kW/(m?3/s)
-Usisavanje vazduha Pspp = 1.0 kW/(m?/s)

Stopa povracaja toplote: = 0.6

Vazdusni kanali: unutar zgrade

Automatizacija zgrada

11 | Automatizacija zgrada Klasa C (prema klasifikaciji sistema automatizacije
zgrada)

TABELA 3: Referentni parametri tehnickih sistema za nestambene zgrade 1 nestambene
delove uporedne referentne zgrade

# | Parametri | Referentne vrednosti
Rasveta — Relevantna samo za nestambene zgrade
1 [ Vrsta rasvete | Direktna / indirektna rasveta sa LED lampama
T ‘ Parametri ‘ Referentne vrednosti

Grejanje — Centralni sistemi

2 Generator Ako je samo grejanje:
Kotlovi na biomasu

Ako postoji grejanje i hladenje:
Elektri¢na toplotna pumpa vazduh-voda, jednostepena
bivalentna sa integrisanim elektri¢nim grejacem

0d 01.01.2031. pa nadalje, samo:
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Elektricna toplotna pumpa vazduh-voda, jednostepena
bivalentna sa integrisanim elektricnim grejacem

3 Distribucija

Spoljasnje distributivne cevi, usponi i cevni prikljucei
unutar termickog omotaca

Kontrola i emisije

Ako postoji samo grejanje:
Radijatori, sa temperaturom isporuke od 75°C i
temperaturom povratka od 60°C.

Ako postoji grejanje i1 hladenje:

Ventilatorski konvektori sa vodenim hladenjem,
montirani na zemlju (parapetni ventilatorski
konvektori), temperatura isporuke 50°C, temperatura
povratka 30°C.

6/12°C za hladenje

5 Bojler za toplu vodu

Rezervoar tople vode sa indirektnim zagrevanjem

6 Sanitarna topla voda

U kombinaciji sa grejanjem

Grejanje — Decentralizovani sistem

7 Generator

Multi-split elektriéni sistemi

8 Grejanje sanitarne vode

Elektri¢ni bojler sa rezervoarom

Sistem hladenja

9 Generator Centralni sistem:
Kombinovano grejanje i hladenje
Decentralizovani sistem:
VREF sistemi
# | Parametri | Referentne vrednosti

Sistem ventilacije — sistem za izvlacenje vazduha

10 | Distribucija |

Specifi¢ni kapacitet ventilatora: Psgp = 1.0 kW/(m3/s)

Ventilacioni sistem — sistem za dovod i izvla¢enje vazduha

11 | Distribucija

Specifi¢ni kapacitet ventilatora:

-Dovod vazduha: Psgp = 1.5 kW/(m?3/s)
-Usisavanje vazduha: Pspp = 1.0 kW/(m3/s)
Stopa povracaja toplote: = 0.6

Ventilacioni kanali: unutar zgrade

Sistem ventilacije — klimatizacija/vlaZenje vazduha

12 | Klimatizacija

Jedinica za tretman vazduha sa izmenjivacem za
grejanje:
Temperatura dovodnog vazduha 18 °C

Jedinica za tretman vazduha sa izmenjivacem za
grejanje 1 hladenje:

Temperatura dovodnog vazduha 18 °C
6/12 °C
Bez indirektnog isparivckog hladenja

Automatizacija zgrada

13 | Automatizacija zgrade

Klasa C (prema klasifikaciji sistema automatizacije
zgrada)
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PRILOG 2
KARAKTERISTIKE STAKLA I NJIHOVE VREDNOSTI

Podrazumevane vrednosti za karakteristike stakla i opreme za zastitu od sunca

Karakteristike sa unutrasnjom zastitom od sunca

Karakteristike sa spoljnim uredajima za zastitu od sunca

Spoljasnje Spoljasnje Unutrasnje Unutrasnje
L. .. " . Roletne .. " .
Karakteristike, bez venecijaner venecijaner Vertikalna Roletne venecijaner venecijaner Tekstilne rolo ..
) e . 4 (potpuno v . Folija
uredaja za zastitu od BEHEN( VAT roletne tenda ) (3/4 zatvorene) | roletne (poloZaj roletne zavese
sunca 10°) (polozaj 45°) 10°) (polozaj 45°)
Tip zastakljivanja =
A=
Q
e é e é = g ] g £ g £ g £ g £ E £
3 5| = 8| 3 g e g g S Es| 2 Es| 2 Eg| 2 2 3
==} =z -] =z m v A -] = @ -] =z -] = @ =} =@ =} < E =}
g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot g tot
Jednoslojno staklo 5,8 0,87 0,85 0,12 0,20 | 0,18 0,21 0,28 | 0,23 0,23 0,25 0,39 0,40 0,43 0,64 0,45 0,65 042 0,46 0,38
Dvostruko staklo sa 2,9 0,78 0,73 0,10 0,15 | 0,15 0,16 0,25 | 0,19 0,20 0,19 0,35 0,34 0,44 0,63 0,46 0,64 | 042 0,47 0,40
vazdu$nim punjenjem
bez zastitnog premaza
Trostruko staklo sa 2,0 0,70 0,63 0,08 0,12 | 0,13 0,13 0,23 | 0,16 0,18 0,16 0,31 0,30 0,43 0,59 0,45 0,60 | 041 0,46 0,40
vazdu$nim punjenjem ,
bez zastitnog premaza
Dvostruko izolaciono 1,7 0,72 0,60 0,08 0,11 | 0,13 0,12 0,23 [ 0,15 0,18 0,16 0,32 0,30 0,44 0,61 0,46 0,62 | 042 0,47 0,40
Stak_lo sa argo‘,‘Sk“.n 1,4 0,67 0,58 0,07 0,10 | 0,12 0,10 0,21 | 0,14 0,17 0,14 0,29 0,27 0,43 0,58 0,441 058 | 041 0,45 0,39
punjenjem sa jednim 4] 058 007 ] 008 0.1 | 0,09] 020 013 | 016 | 0,13 | 028 | 025 | 042 | 056| 044| 06| 040 | 044 | 039
zaititnim premaza 1,1 0,6 E ,07 , E E s E s E § § E § E E E E E
1,0 0,53 0,45 0,06 0,08 | 0,10 0,08 0,17 | 0,11 0,14 0,11 0,24 0,22 0,38 0,47 0,39 0,48 | 0,37 0,40 0,36
Trostruko izolaciono 0,8 0,60 0,50 0,06 0,07 | 0,10 0,07 0,19 [ 0,11 0,15 0,11 0,26 0,23 0,41 0,53 0,42 0,54 | 0,39 0,43 0,38
staklo sa argonskim
punjenjem , sa dva
zastitna premaza
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0,7 0,53 0,46 0,05 0,06 | 0,09 0,06 0,17 | 0,10 0,13 0,10 0,23 0,20 0,38 0,48 039] 048 | 037 0,40 0,36

Dvostruko solarno 1.3 0,48 0,44 0,06 0,09 [ 0,10 0,10 ( 0,17 [ 0,12 0,14 0,12 0,22 0,21 0,35 0,43 036] 043 0,34 0,37 0,34

zatitno staklo sa 1,2 0,37 0,34 0,06 0,09 [ 0,09 0,09 0,14 0,11 0,11 0,11 0,18 0,18 0,29 034] 030 034 | 029 | 030 0,28

argonskim punjenjem i

jednim zastinim 12 025 021 005 008] 0,08 00| 012 0090 | 009 | 0,10 0,13 | 0,14 | 021 023 022 023 021 | 022 | 021

premazom 1] 036 033] 005 008][ 0,08 008 014 010 | 011 | 0,11 0,17 | 0,17 | 029 033 029] 033 028 [ 030 [ 0,28
L1 027 o024 005 008] 0,07 008 012 009 [ 009 [ 0,10 0,14 [ 0,14 | 0,23 025] 023 025] 023 [ 023 [ 022

Trostruko solarno 07| 034 029] 004 | 006 | 007 0,06| 012 | 008 | 0,10 | 0,08 0,16 | 0,15 028 | 0,32 028 | 032 027 028 | 0,27

zastitno staklo sa

argonskim punjenjem i 07| 024 021] 004 006 | 0,06 0,06 0110| 0,07 | 008 | 0,07 0,12 | 0,12 021 0,23 021 023 021 021| 0,20

dva zastina premaza 07| o016 013| 003 | 006 | 0,05 0,06 | 008 | 006 | 006 | 0,07 0,09 | 0,09 0,15| 0,15 0,15| 0,15 | 0,14 0,15| 0,14

Dvostruko izolaciono 1,1 0,41 0,36 [ gwe=0,20

staklo sa argonskim

punjenjem sa jednim

zaStitnim premazom,;

Podesivo

Trostruko izolaciono 0,7 0,36 0,31 [ gwt=0,17

staklo sa argonskim
punjenjem sa dva zastitnaj

premaza;
Podesivi f

Karakteristike uredaja za zastitu od sunca
Propustljivost zesor 006 | 001 | 0,12 | 002 027 | 0,12 | 021 0,09 0,098 | 0,02 0,13 | 0,05 0,15 | 0,06 | 035 0,07 | 0,15
Reflektivnost pepor 0,74 | 0,09 | 0,74 0,09 | 057 | 034 | 0,65 0,13 0,65 | 0,13 0,74 | 0,52 0,74 | 0,52 | 0,58 045 | 0,60

Izraunavanje g prema EN 13363-1, kao $to je opisano za foliju (tanki sloj nanet na staklo) u EN 410.

b Sistemi sa lamelama se preporucuju da se procenjuju podesavanjem ugla lamele od 45°. Vrednosti lamela postavljenih pod uglom od 10° odreduju se merenjem (ponderisanjem) na ovaj nacin: g, 10°=2/3 g
ukupno giot,0° + 1/3 got,45°.

€ Ovi sistemi ne pruzaju adekvatnu zastitu od odsjaja. Naknadna ugradnja zastite od odsjaja smanjuje prodor svetlosti, ali gotovo da nema uticaja na gor.

d Projektne vrednosti iz DIN V 4108-4 u W/(m2K) (ukljucujuéi korekcionu vrednost od 0,1 W/(m2K)).

€ Uredaji za roletne su preporucuje da se vrednuju kao "3/4" zatvoreni“. Vrednosti za ,,3/4 zatvoreno* se odreduju merenjem tezine (ponderisanjem): gtot,3/4 zatvoreno = 3/4 gtot,potpuno zatvoreno + 1/4 g.

f

Navedene vrednosti g ne uzimajte u obzir dodatnu zastitu od suncevog zracenja.

9 Unutrasnji uredaji za zastitu od sunca (folija) — sloj ili folija postavljena na staklo sa unutrasnje strane prostora radi kontrole prodora svetlosti i sunceve energije, smanjujuci toplotu i UV zraCenje
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Karakteristike sa spoljnim uredajima za zastitu od sunca

Karakteristike sa unutraS$njom zastitom od sunca

Spoljasnje Spoljasnje Unutrasnje Unutrasnje
.. m . Roletne .. o . ..
venecijaner venecijaner | Vertikalna o — Roletne venecijaner venecijaner | Tekstilne rolo [Folija za
Karakteristike, bez roletne roletne tenda z;)tvoli‘ene) (3/4 zatvorene) roletne roletne zavese staklo
.. eL B ER ARGl (polozaj 10°) |  (polozaj 45°) (polozaj 10°) | (poloZaj 45°)
Vrsta zastakljenja .
2
=) o .%_’, =) o ) ) :é

21 Es| 2|52 3 |22| 3 |52| 8 |52 2|52\ 3 |52|3|2.| 2

m =@ /M =3 M [0 m =@ M =3 [a} =3 M =@ M < E 3]

Got Jtot Jrof Jrot Got god gho Gtof god g  Jrot o  Jrot Jtot grof]  Jrot Gtoy
Trostruko solarno 0,7 0,34 0,29 | 0,04 0,06 0,07 0,06 0,12 0,08] 0,10 0,08 0,160 0,15 0,28 0,32 0,28 0,32 0,27 0,28 0,27
zastltno'staklo sa 0,7 0,24 0,21 0,04 0,06 0,06( 0,06 0,10 0,07] 0,08] 0,07 0,12{ 0,12} 0,21 0,23( 0,21 0,23 0,21] 0,21 0,20
argonskim punjenjem i
dva zagtina premaza 0,7 0,16 0,13 0,03 0,06 0,05( 0,06 0,08 0,006 0,06 0,07 0,09 0,09 0,15 0,15 0,15 0,15 0,14 0,15 0,14
Dvostruko izolaciono 1,1 0,41 0,36 | g =020
staklo sa argonskim
punjenjem sa jednim
zaStitnim premazom;
Podesivi f
Trostruko izolaciono 0,7 0,36 031 | gix=0,17
staklo sa argonskim
punjenjem sa dva
zastitna premaza;
Podesivi f

Karakteristike uredaja za zastitu od suncevog zraenja
Propustljivost Teso° 0,06 0,01 0,12[ 0,02 0,27 0,124 0,21 0,09 0,098 0,02] 0,13 0,05 0,15 0,06 0,35 0,07 0,15
Reflektivnost pe o 0,74 0,09 0,74 0,09 0,57 0,34 0,65 0,13 0,65 0,13| 0,74 0,52[ 0,74 0,52 0,58 0,45 0,60

glm,10° =2/3 g ukupno glm,O" +1/3 g[ol,450.

/4 g.

Navedene vrednosti g ne uzimajte u obzir dodatnu zastitu od sunc¢evog zracenja.

k Projektne vrednosti iz DIN V 4108-4 u W/(m2K) (ukljucujuéi korekcionu vrednost od 0,1 W/(m2K)).

l Uredaji za roletne su preporucuje da se vrednuju kao "3/4" zatvoreni“. Vrednosti za ,,3/4 zatvoreno* se odreduju merenjem tezine (ponderisanjem): gtot,3/4 zatvoreno = 3/4 gtot,potpuno zatvoreno +

h Izracunavanje gt prema EN 13363-1, kao §to je opisano za foliju (tanki sloj nanet na staklo) u EN 410.

' Sistemi sa lamelama se preporucuju da se procenjuju podesavanjem ugla lamele od 45°. Vrednosti lamela postavljenih pod uglom od 10° odreduju se merenjem (ponderisanjem) na ovaj nacin:

J Ovi sistemi ne pruzaju adekvatnu zastitu od odsjaja. Naknadna ugradnja zastite od odsjaja smanjuje prodor svetlosti, ali gotovo da nema uticaja na g
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Unutrasnji uredaji za zastitu od sunca (folija) — sloj ili folija postavljena na staklo sa unutra$nje strane prostora radi kontrole prodora svetlosti i sunceve energije, smanjujuci toplotu i UV zracenje
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PRILOG

3

SPISAK GRADEVINSKOG MATERIJALA

Projektne vrednosti toplotne provodljivosti, A [W/(m-K)], i priblizne vrednosti faktora otpora
difuziji vodene pare p (-)

L Faktor Faktor
Specifi¢ni . q
Gustina [Koeficijent termalne| toplotni otpornosti| otpornosti
q o . . na vodena| na vodena
Red.broj. Ime p provodljivosti A| Kkapacitet ‘e | e
kg/m3 W/(m:-K) cp . .s
J/(kg-K) donji gornji
ne) ne)
1. Zidovi
1.01 Puna glinena cigla 1800 0,810 900 5 10
1.02 Puna glinena cigla 1600 0,680 900 5 10
1.03 Klinker cigla 1900 0,850 800 50 100
1.04 Klinker cigla 1700 0,800 800 50 100
1.05 Puna glinena cigla za fasadu| 1800 0,830 900 5 10
1.06 Puna glinena cigla za fasadu| 1600 0,700 900 5 10
1.07 Puna glinena cigla za fasadu| 1200 0,550 900 5 10
1.08 Porozni glineni blok 1100 0,480 900 5 10
1.09 Porozni glineni blok 1000 0,450 900 5 10
1.10 Porozni glineni blok 900 0,420 900 5 10
1.11 Porozni glineni blok 800 0,390 900 5 10
1.12 Puna kre¢no-silikatna cigla | 1800 0,990 900 15 25
1.13 Puna kre¢no-silikatna cigla 1600 0,790 900 15 25
1.14 Puna kre¢no-silikatna cigla | 1200 0,560 900 15 25
1.15 Prirodni kamen 2000 1,400 1000 50
1.16 Porozni betonski blok 1000 0,700 1000 5 15
1.17 Porozni betonski blok 1200 0,800 1000 5 15
1.18 Porozni betonski blok 1400 0,900 1000 20 30
1.19 Porozni betonski blok 1600 1,100 1000 20 30
1.20 Porozni betonski blok 1800 1,200 1000 20 30
1.21 Porozni betonski blok 2000 1,400 1000 20 30
1.22 Porozni lagani betonski blok| 500 0,300 1000 5 10
1.23 Porozni lagani betonski blok| 700 0,370 1000 5 10
1.24 Porozni lagani betonski blok| 900 0,460 1000 5 10
1.25 Porozni lagani betonski blok| 1000 0,520 1000 5 10
1.26 Porozni lagani betonski blok| 1200 0,600 1000 5 10
1.27 Porozni lagani betonski blok| 1400 0,720 1000 5 10
2 [Beton i armirani beton
Puni blokovi od lakog 1000- 0.470-0.800 1000 4.9
betona 1600
Cigle od pepela 1135%%' 0,470— 0,580 930 4-5
Suplji blokovi od §ljake 1126%%— 0,520 0,640 650-990 4
Autoklavirani gasbetonski
blokovi (AAC) 440-650 0,130- 0,180 840-1000 5
2.01 Armirani beton 2500 2,600 1000 80 130
2.02 Teski beton 3200 2,60 1000 80 130
2.03 Beton 2400 2,500 1000 80 130
2.04 Beton 2200 1,650 1000 70 120
2.05 Beton 2000 1,350 1000 60 100
2.06 Laki agregatni beton 2000 1,350 1000 60 100
2.07 Laki agregatni beton 1800 1,300 1000 60 100
2.08 Laki agregatni beton 1600 1,000 1000 60 100
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Specifitni Faktor Faktor
Gustina [Koeficijent termalne| toplotni ﬁ;pgzgglslg ﬁ;pgzgglslg
Red.broj. Ime p provodljivosti A| Kkapacitet |, .| . 5
ke/m? W/(m-K) 5 isparenja | isparenja
J/(kg-K) donji gornji
ne) ne)
2.09 Laki agregatni beton 1500 0,890 1000 60 100
2.10 Laki agregatni beton 1400 0,790 1000 60 100
2.11 Laki agregatni beton 1300 0,700 1000 60 100
2.12 Laki agregatni beton 1200 0,620 1000 60 100
2.13 Laki agregatni beton 1100 0,550 1000 60 100
2.14 Laki agregatni beton 1000 0,490 1000 60 100
2.15 Laki agregatni beton 900 0,440 1000 60 100
2.16 Laki agregatni beton 800 0,390 1000 60 100
2.17 Porozni beton - Porobeton 1000 0,310 1000 6 10
2.18 Porozni beton - Porobeton 900 0,290 1000 6 10
2.19 Porozni beton - Porobeton 800 0,250 1000 6 10
2.20 Porozni beton - Porobeton 750 0,240 1000 6 10
2.21 Porozni beton - Porobeton 700 0,220 1000 6 10
2.22 Porozni beton - Porobeton 650 0,210 1000 6 10
2.23 Porozni beton - Porobeton 600 0,190 1000 6 10
2.24 Porozni beton - Porobeton 550 0,180 1000 6 10
2.25 Porozni beton - Porobeton 500 0,160 1000 6 10
2.26 Porozni beton - Porobeton 450 0,150 1000 6 10
2.27 Porozni beton - Porobeton 400 0,130 1000 6 10
2.28 Porozni beton - Porobeton 350 0,110 1000 6 10
2.29 Porozni beton - Porobeton 300 0,100 1000 6 10
2.30 Beton sa ujednacenim 2000 1,400 1000 60 100
agregatom
2.31 Beton sa ujednacenim 1800 1,100 1000 60 100
agregatom
2.32 Beton sa ujednacenim 1600 0.810 1000 60 100
agregatom
3 Gips i kosuljice (slojevi za izravnavanje)
Beton sa lakim agregatom 800-
od ekspandirane gline 1400 0,290-0,580 840-1200 37
Beton sa drobljenom ciglom | 1200- 0.470— 0,760 1000 3.6
kao agregatom 1600
3.01 Cementni malter 2000 1,600 1000 15 35
3.02 Kre¢ni malter 1600 0,800 1000 6 10
3.03 [Kre¢no-cementni malter 1800 1,000 1000 15 35
3.04 Kre¢no-gipsani malter 1400 0,700 1000 6 10
3.05 Gipsani malter 1500 0,540 1000 6 10
3.06 Gipsani malter 1400 0,510 1000 6 10
3.07 Gipsani malter 1300 0,470 1000 6 10
3.08 Gipsani malter 1200 0,430 1000 6 10
3.09 Laki malter 1300 0,560 1000 15 20
3.10 Laki malter 1000 0,380 1000 15 20
3.11 Laki malter 700 0,250 1000 15 20
3.12 Termoizolacioni malter 400 0,110 1000 5 20
3.13 Termoizolacioni malter 250 0,080 1000 5 20
3.14 Malter za sanaciju 1400 0,650 1000 6 15
3.15 Polimerni malter 1100 0,700 1000 50 200
3.16 Silikatni malter 1800 0,900 1000 50 70
3.17 Malter na bazi akrilata 1700 0,900 1000 100 150
3.18 Cementni malter 2000 1,600 1000 15 35
3.19 Cementna l.<osu1]1ca (sloj za 2000 1,600 1100 50
izravnavanje)
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A Faktor Faktor
Specifi¢ni . q
Gustina [Koeficijent termalne| toplotni otpornosti| otpornosti
Red.broj. Ime p provodljivosti A Kkapacitet . VOdel.la na VOdel.la
i W/(m-K) 5 isparenja | isparenja
J/(kg-K) donji gornji
ne) ne)
3.20 Anhidritna koSuljica 2100 1,200 1000 15 35
3.21 Magnezijumska kosuljica 2300 0,700 1000 15 35
4 Obloge za zidove, podove i plafone
Gipsani malter na trsci 1000 0,470 1100 3
Gipskartonska ploca 900 0,250 900 8
Gipsane ploce sa slojem 1300 0,380 1000 10 15
celuloznih vlakana
Keramicke plocice 2300 1,300 840 200
Glavz.lrane.kferamlcke zidne 1700 0.870 900 200
locice (sjajne)
G!a.z1rane keramicke plocice 1800 0.920 900 300
(sjajne) za fasadu
Ker?miéki mozaik (16% 1900 0.990 900 140
unila za fuge)
Ker?mlckl mozaik (21% 1900 0.990 900 100
unila za fuge)
Ker?mlckl mozaik (26% 1900 0.990 900 90
unila za fuge)
Stakleni mozaik 2000 1,200 750 150
Kamena ploca 2500 2,800 1000 40 200
Drvo 550 0,150 1600 50 70
Tvrdo drvo 700 0,180 1600 50 70
Cementni sloj sa vlaknima 1200 0,230 1000 50 30
Ploca sa kontinuiranim 300- 0,090 0,240 1500-1700 | 150-250 | 50-110
resovanjem (Sperploca) 1000
'Vodootporna kompenzovana
drvena ploca (za unutrasnje 550 0,140 1600 60
obloge)
Vodootporfla kompenzovana 600 0.140 1600 100
drvena ploca
(OSB) ploca orijentisana
loca od drvenih vlakana 650 0,130 1700 >0 30
(Ifr‘félpakma ploca/presovanc 350 909 0,100~ 0,180 1500-1800 | 50 10-20
Tepih 200 0,060 1600 5 5
Celi¢na ploca 7800 50,000 500 o0
|Aluminijumska ploca 2800 160,000 900 00
Polirana bakarna ploc¢a 8900 380,000 385 00
Plastika 1700 0,250 1300 10
Epoksidni podovi 1200 0,200 1300 10
Vinil podovi 1390 0,170 1350 50
Parket 700 0,210 1600 15
Klinker plo€ice 1900 1,050 900 100
Glinene ploCice 1800 0,790 850 20
Linoleum 1200 0,170 1450 500
Guma 1000 0,160 1600 10000
Prefabri}(ovani betonski 2400- 2.040—2.330 900 70 -90
elementi 2500
Laki betonski elementi 1200 0,470 1050 10
Prozorsko staklo 2500 0,810 750 10000
Perforirano, armirano staklo [ 2600 0,440 750 10000
Suplji stakleni blokovi 1100 0,440 750 4000
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cpex Faktor Faktor
sozatio otpornosti| otpornosti
Gustina [Koeficijent termalne| toplotni P P
. . . . na vodena| na vodena
Red.broj. Ime p provodljivosti A| kapacitet |, < | .
ke/m? W/(m-K) 5 isparenja | isparenja
J/(kg-K) donji gornji
ne) ne)
Papirne tapete 600 0,150 1500 5
Papirne tapete — perive 700 0,150 1500 10
Plasti¢ne tapete 700 0,200 1350 3000
Hidroizolacioni materijali, parne brane
Bitumenske trake sa 1100 0,230 1000 50000
uloskom od staklene vune
Bitumenske trake sa 1100 0,230 1000 50000
uloskom od staklene vune
Bitumenska traka sa
uloskom od polistirenske 1100 0,230 1000 50000
tkanine
Bitumenska traka sa
[t?rtonskim uloskom za 1100 0,230 1000 50000
ovove
Polimerna hidroizolaciona
iraka na bazi PVC-P 1200 0,140 1000 100000
Polimerna hidroizolaciona
iraka na bazi PIB 1600 0,260 900 300000
Polimerna hidroizolaciona
raka na bazi CR 1300 0,230 1000 100000
Polimerna hidroizolaciona
iraka na bazi VAE 1300 0,140 1000 20000
Polimerna hidroizolaciona
iraka na bazi ECB 1600 0,260 960 90000
Polimerna hidroizolaciona
traka na bazi FTO/ TPO 1600 0,260 960 90000
Polimerna hidroizolaciona
iraka na bazi PEHD 1600 0,500 960 50000
PE folija, presavijena 1000 0,190 1250 50000
Al folija, presavijena 2800 160,000 880 0
Prhki materijali za punjenje
Ekspandirani perlit <100 0,060 1000 3
Cestice ekspandirane plute | <200 0,055 1300 3
Cestice glinene cigle <800 0,410 900 3
Eesak, Sljunak, drobljeni <700 0.810 1000 3
amen
Suvi pesak 1800 0,580 830 1,4
Malo suvo kamenje (popla) | 1700 0,810 800 1,5
Ekspandirana glina 400 0,220 950 1,3
Piljevina (piljevina) 250 0,090 1650 1,2
[ (sa vlagom) 1700 2,100 1300 -
Materijali za toplotnu
izolaciju
Mineralna vuna (MW) 1;)0%0 0,035 do 0,050 1030 1-1,2
Ekspandirani polistiren 15do 30| 0,035 do 0,040 1300 20 100
(EPS)
Ekstrudirani polistiren
(XPS) 25-45 0,029- 0,036 1450 80 200
Kruta poliuretanska pena
(PUR) 30-60 0022- 00,28 1400 30 200
Fenolna pena (PF) 35-80 0020— 0025 1400 40 150
Staklena pena (CG) 100-200 0036— 0055 800 - -
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Specifitni Faktor ) Faktor )
Gustina [Koeficijent termalne| toplotni otpornosti| otpornosti
Red.broj. Ime p provodljivosti A Kkapacitet . VOdel.la na VOdel.la
i W/(m-K) 5 isparenja | isparenja
J/(kg-K) donji gornji
ne) ne)
Drvena vuna 250-400 0065— 0090 2100 5 10
Ploca od ekspandiranog
erlita (EPB) 100-150 0040- 0060 1000 5 15
Beton sa piljevinom 550-800 0,140- 0,240 1200 5-10
[Plocice od akrilne smole 1180 0,190 1480 8000
PVC paneli 1400 0,210 1200 16000
PVC paneli
Fenolna ploca 40-60 0,041 1450 35-40
Ov¢ija vuna 20 0,040 1750 1
Kokosova vlakna 100 0,045 1750 1
Celulozna vlakna 85 0,040 1750 1
Pamuk 20 0,040 1750 1
Perlitne termicke ploce 150 0,060 800 5
Perlitni punilo 90 0,055 800 3
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PRILOG 4

MINIMALNI ZAHTEVI ZA PERFORMANSE TEHNICKIH SISTEMA

Minimalni
Generator - s
tovlot Izvor toplote TraZena jedinica uslov 5
oplote PREDLOZENI
Gas Efikasnost proizvodnje (%) >75.00 %
Biogas Efikasnost proizvodnje (%) >75.00 %
Nafta (dizel) Efikasnost proizvodnje (%) >80.00 %
Bioulja (bio dizel) Efikasnost proizvodnje (%) >80.00 %
Pojedinacni Biomasa koris¢ena lokalno
Sporeti (daljinsko (tradicionalna) Efikasnost proizvodnje (%) >60.00 %
grejanje)
Pelet Efikasnost proizvodnje (%) >85.00 %
Secka Efikasnost proizvodnje (%) >80.00 %
Ogrevno drvo i lignit Efikasnost proizvodnje (%) >65.00 %
Struja Efikasnost proizvodnje (%) >100.00 %
Gas Efikasnost proizvodnje (%) >85%
Standardni kotao Biogas Efikasnost proizvodnje (%) >85%
(grejanje sa . ! . . > 850
radijatorima) Nafta (dizel) Efikasnost proizvodnje (%) >85%
(75/60°C) Bioulja (bio dizel) Efikasnost proizvodnje (%) >85%
Struja Efikasnost proizvodnje (%) =99.00 %
Gas Efikasnost proizvodnje (%) =90.00 %
Biogas Efikasnost proizvodnje (%) =90.00 %
Niskotemperaturni . . . .
> 88.00 ©
Kotao (55/45°C) Nafta (dizel) Efikasnost proizvodnje (%) > 88.00 %
Bioulja (bio dizel) Efikasnost proizvodnje (%) > 88.00 %
Struja Efikasnost proizvodnje (%) >99.00 %
Gas Efikasnost proizvodnje (%) >94.00 %
Biogas Efikasnost proizvodnje (%) >94.00 %
Kondenzacioni
kotao (sa
radijatorima) Nafta (dizel) Efikasnost proizvodnie (%) >92.00 %
(55/45°C)
Bioulja (bio dizel) Efikasnost proizvodnje (%) >92.00 %
Struja Efikasnost proizvodnje (%) >100.00 %
Biomasa se koristi lokalno Efikasnost proizvodnje (%)
Kotao na
biomasu Ogrevno drvo Efikasnost proizvodnje (%) >70.00 %
(sa radijatorskim
grejanjem) Pelet Efikasnost proizvodnje (%) > 85.00 %
(75/60°C) . . .
Secka Efikasnost proizvodnje (%) > 80.00 %
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Split grejne
jedinice (split
grejna jedinica sa
spoljasnjim
vazduhom i
toplotnim
pumpama vazduh-
vazduh)

Struja

Grejanje

SCOP

Multi split grejne
jedinice (multi
split grejna
jedinica sa
spoljasnjim
toplotnim
pumpama vazduh-
vazduh)

Struja

Grejanje

SCOP

VREF grejne
jedinice (VRF
grejne jedinice sa
spoljasnjim
vazduhom,
toplotne pumpe
vazduh-vazduh)

Struja

Grejanje

SCOP

Toplotna pumpa
(zemljani
kolektor), zemlja-
voda

Struja

Grejanje

SCOP

Toplotna pumpa
(podzemna voda),
voda-voda

Struja

Grejanje

SCOP

Toplotna pumpa
vazduh-voda
monovalentna

Struja

Grejanje

SCOP

Toplotna pumpa
(spoljni vazduh)
sa elektricnim
grejacem

Struja

Grejanje

SCOP

Decentralno
grejanje na struju

Struja

Efikasnost proizvodnje (%)

>100.00%

Daljinsko grejanje
(daljinsko grejanje
sa 110/90°C,
radijatori
75/60°C)

Radijatorsko grejanje (75/60°C)

Efikasnost proizvodnje (%)

> 82.00%

Podno grejanje (40/30°C)

Efikasnost proizvodnje (%)

> 86.00%

Indikatori uc¢inka**

Energetske performanse sistema grejanja izrazavaju se
kao: efikasnost proizvodnje (ngen, %) za:

Dodatni metodoloski zahtevi**

Vrednosti SCOP-a treba da se odnose na:
- uslove prosecne temperature sistema (55°C),
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- sisteme sagorevanja (gas, nafta, biomasa) osim ako nije drugacije naznaceno.

- centralno grejanje (district heating) Za sisteme sa elektriénim pomoénim

- direktno grejanje na elektri¢nu energiju grejacem:

Sezonski koeficijent u¢inka (SCOP) za: - performanse treba da uklju¢uju njegov rad
- toplotne pumpe na deklarisanoj vrednosti SCOP-a.
Deklarisane vrednosti u¢inka moraju se proveriti putem: Za sisteme centralnog grejanja (district

- tehnicke dokumentacije proizvodaca heating) efikasnost treba da ukljucuje:

- liste proizvoda (product fiche) - proizvodnju

- EPREL baze podataka ili ekvivalentnih izvora - distribuciju

- Sertifikovani izvestaji o ispitivanju (gde je primenljivo) | - gubitke u mrezi

Za toplotne pumpe, sezonski koeficijent performansi (SCOP) ¢e se uzeti za primenu srednje temperature
(55°C).

Za sisteme daljinskog grejanja, vrednosti efikasnosti ¢e se zasnivati na podacima koje daje operater sistema
ili podrazumevanim vrednostima definisanim u nacionalnoj metodologiji proracuna.
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