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Foreword

This document is a working document.

This document prCEN/TR 15615 has been prepared by CEN/BT/TF 173 EPBD, the secretariat of which is
held by NEN.

This report refers to EU Directive 2002/91/EC of December 2002 on the Energy Performance of Buildings.

Attention is drawn to the need for observance of EU Directives transposed into national legal requirements.
Existing national regulations (with or without reference to national standards) may restrict for the time being
the implementation of the European standards mentioned in this report.

(This text will not appear in the final text of this document.)
Each standard should include in its foreword the following:

This standard was developed under Mandate M/343. Energy Performance of Buildings. It forms part of a
series of standards aimed at European harmonisation of the methodology for the calculation of the energy
performance of buildings. An overview of the whole set of standards is given in CEN/TR 15615, Explanation of
the general relationship between various CEN standards and the Energy Performance of Buildings Directive
(EPBD) ("Umbrella document").
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Introduction

Directive 2002/91/EC on the Energy Performance of Buildings (the EPBD) requires several different measures
to achieve prudent and rational use of energy resources and to reduce the environmental impact of the energy
use in buildings.

This is to be accomplished by increased energy efficiency in both new and existing buildings. One tool for this
will be the application by Member States of minimum requirements on the energy performance of new
buildings and for large existing buildings that are subject to major renovation (EPBD Articles 4, 5 and 6). Other
tools will be energy certification of buildings (Article 7) and inspection of boilers and air-conditioning systems
(Articles 8 and 9).

A basic requirement for measures in Articles 4, 5, 6 and 7 is the existence of a general framework for a
methodology of calculation of the total energy performance of buildings, as set out in Article 3 and the Annex
to the Directive.

This paper describes the European standards (ENs) that are intended to support the EPBD by providing the
calculation methods and associated material to obtain the overall energy performance of a building.

In Annex A the standards concerned are arranged in a hierarchical fashion. Section 1 lists standards
concerned with overall energy performance in support of Articles 4 to 7 of the Directive. Sections 2 to 5 list the
standards relating to specific aspects or modules of building energy performance which contribute to the
overall calculation. The content of the individual standards is summarised in Annex B.

Annex C provides a list of definitions, and Annex D a list of principal symbols, that are used consistently in the
standards.
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1 Relationship of the standards to the EPBD

1.1 Overview

The calculation methodology follows the framework set out in the Annex to the EPBD. The various standards
used in this process are listed in Annex A. Many of the standards deal with specific aspects of the calculation
(eg fabric losses, air changes, energy use for lighting, system performance): these aspects are drawn together
in the following items:

EN number Content
EN ISO 13790 Energy needs for heating and cooling (taking account of losses
and gains)
EN 15603 Energy use, for space heating, cooling, ventilation, domestic hot

water and lighting, inclusive of system losses and auxiliary
energy; and definition of energy ratings

EN 15217 Ways of expressing energy performance (for the energy
certificate) and ways of expressing requirements (for
regulations); content and format of energy performance

certificate
EN 15378 Boiler inspections
EN 15240 Air-conditioning inspections

The main goal of these standards is to facilitate Member States in the implementation of the Directive. In
consequence they do not prescribe a single definition of energy rating or the expression of energy
performance, but rather give a limited number of options. Similarly the items on inspections offer various
levels of inspection. It is up to national bodies to select one or more of the options given, depending on the
purpose of the calculation and the type and complexity of the buildings and their services.

The four main components set out in the Directive relate to:

— calculation methodology;

— minimum energy performance requirements;

— energy performance certificate;

— inspections of boilers and air-conditioning.

Figure 1 illustrates how the standards are related to articles of the EPBD defining these requirements.

1.2 Calculation methodology

The standards providing the calculation methodology are indicated in
Figure 1, either explicitly or by reference to Annex A.

The calculation methodology is used to determine the data for energy certificates. EN ISO 13790 allows for
different levels of complexity,
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— simplified monthly or seasonal calculation;

— simplified hourly calculation;

— detailed calculation;

which can be chosen according to relevant criteria related to the purpose of the calculation, such as new or
existing buildings or type and/or complexity of the building and its services. The calculations are based on
specified boundary conditions of indoor climate (EN 15251) and external climate. The simplified calculation
methods are fully specified in the EN 1SO 13790. The detailed calculation methods are not fully specified in
EN ISO 13790, but any implementation needs to be validated according to the criteria in EN 15265 and the
input and boundary conditions are to be consistent with the fully specified methods. Zoning arrangements
(applicable to all calculation methods) are described in EN ISO 13790.

The characteristics of the technical building systems are included via:

— heating systems, EN 15316-1 and EN 15316-4 (various parts);

— cooling systems, EN 15243;

— domestic hot water, EN 15316-3 (various parts);

— ventilation, EN 15241;

— lighting, EN 15193;

— Integrated building automation and controls, EN 15232.

1.3 Energy performance certificate

The indicative content of the energy performance certificate is set out in EN 15217. This standard also
includes the definition of the energy performance indicator and different options for the energy performance
classification.

EN 15603 provides ratings to define energy performance. The categories for the purposes of certification are:

— calculated rating, based on calculated energy use under standardised occupancy conditions®);

— measured rating, based on metered energy?).

1.4 Periodic inspections of boilers and air-conditioning systems

These standards provide guidelines for the inspection of boilers and heating systems (EN 15378), ventilation
systems (EN 15239) and air-conditioning systems (EN 15240). They provide for different levels of inspection.

1) Also known as "asset rating"

2) Also known as "operational rating"
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Energy Performance Energy Performance System
Requirements Certificate inspection and
new buildings Articles 4, 5 and Recommendations assessment
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4

System and building energy needs for space heating, space cooling,
humidification, dehumidification, domestic hot water, lighting and
ventilation systems

standards in Sections 2 and 3 of Annex A

Definitions and terminology, external climate data, indoor conditions,
overheating and solar protection, thermal performance of building
components, ventilation and air infiltration, ..

standards in Section 4 of Annex A

1) Not explicitly mentioned in the Directive

2) Unless covered by other standards

Figure 1 — Methodology for calculating energy performance (Article 3 and Annex)
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2 CEN Committees

The Technical Committees of CEN that were involved in the preparation of the standards comprise:
CEN/TC 89 Thermal performance of buildings and building components;

CEN/TC 156 Ventilation for buildings;

CEN/TC 169 Light and lighting;

CEN/TC 228 Heating systems in buildings;

CEN/TC 247 Building automation, controls and building management.

The process has been overseen by CEN/BT TF 173, Energy performance of buildings project group, which
coordinated the work so as to ensure that standards prepared in different committees interface with each
other in a suitable way.

3 Definitions
NOTE A more extensive list of definitions is given in Annex C.

31

building

construction as a whole, including its envelope and all technical building systems, for which energy is used to
condition the indoor climate

NOTE The term can refer to the building as a whole or to parts thereof that have been designed or altered to be used
separately

3.2

new building

for calculated energy rating: building at design stage or under construction

for measured energy rating: building too recently constructed to have reliable records of energy use

33

existing building

for calculated energy rating: building that is erected

for measured energy rating: building for which actual data necessary to assess the energy use are known or
can be measured

34
technical building system
technical equipment for heating, cooling, ventilation, domestic hot water, lighting and electricity production

NOTE Electricity production can include cogeneration and photovoltaic systems

3.5

building automation and control

products, software, and engineering services for automatic controls, monitoring and optimization, human
intervention, and management to achieve energy-efficient, economical, and safe operation of building services
equipment.

3.6

auxiliary energy
electrical energy used by technical building systems to support energy transformation to satisfy energy needs

10



prCEN/TR 15615:2006 (E)

NOTE 1 This includes energy for fans, pumps, electronics, etc.

NOTE 2 In EN ISO 9488, Solar energy — Vocabulary, the energy used for pumps and valves is called "parasitic
energy".

3.7
cogeneration
simultaneous generation in one process of thermal energy and electrical or mechanical energy

NOTE Also known as combined heat and power (CHP).

3.8

air conditioning system

combination of all components required to provide a form of air treatment in which temperature is controlled,
possibly in combination with the control of ventilation, humidity and air cleanliness

3.9
dehumidification
process of removing water vapour from air to reduce relative humidity

3.10
humidification
process of adding water vapour to air to increase relative humidity

3.1
ventilation
process of supplying or removing air by natural or mechanical means to or from any space

NOTE Such air is not required to have been conditioned.

3.12
ventilation heat recovery
heat recovered from the exhaust air to reduce the ventilation heat transfer

3.13
system thermal loss
thermal loss from a technical building system that does not contribute to the useful output of the system

NOTE A system loss can become an internal heat gain for the building if it is recoverable

NOTE 2  Thermal energy recovered directly in the subsystem is not considered as a system thermal loss but as heat
recovery and directly treated in the related system standard.

3.14

recoverable system thermal loss

part of a system thermal loss which can be recovered to lower the energy need for heating or cooling and
consequently the required output of the heating or cooling system

3.15

recovered system thermal loss

part of the recoverable system thermal loss which has been recovered to lower the energy need for heating or
cooling and consequently the required output of the heating or cooling system

3.16

energy source

source from which useful energy can be extracted or recovered either directly or by means of a conversion or
transformation process (e.g. solid fuels, liquid fuels, solar energy, biomass, etc.)

11



prCEN/TR 15615:2006 (E)

3.17

energy carrier

substance or phenomenon that can be used to produce mechanical work or heat or to operate chemical or
physical processes [ISO 13600:1997].

NOTE The energy content of fuels is given by their gross calorific value.
3.18
energyware

tradable commodity used mainly to produce mechanical work or heat, or to operate chemical or physical
processes, and listed in Annex A of ISO 13600. [ISO 13600:1997]

NOTE Examples are oil, gas, coal, grid electricity, district heating. Energywares form a proper subset of energy
carriers. The set of energy carriers is open. Solar radiation is an energy carrier that is not an energyware.

3.19

delivered energy

total energy, expressed per energyware, supplied to the technical building systems through the system
boundary, to satisfy the uses taken into account (heating, cooling, ventilation, domestic hot water, lighting,
appliances etc.) or to produce electricity

NOTE 1 For active solar and wind energy systems the incident solar radiation on solar panels or on solar collectors or
the kinetic energy of wind is not part of the energy balance of the building. Only the energy delivered by the generation
devices and the auxiliary energy needed to supply the energy from the source (e.g. solar collector) to the building are
taken into account in the energy balance and hence in the delivered energy.

NOTE 2 Delivered energy can be calculated for defined energy uses or it can be measured.

3.20

exported energy

energy, expressed per energyware, delivered by the technical building systems through the system boundary
and used outside the system boundary

NOTE Exported energy can be calculated or it can be measured.

3.21
non-renewable energy
energy taken from a source which is depleted by extraction (e.g. fossil fuels).

3.22

renewable energy

energy from a source that is not depleted by extraction, such as solar energy (thermal and photovoltaic), wind,
water power, renewed biomass

NOTE In ISO 13602-1:2002, renewable resource is defined as "natural resource for which the ratio of the creation of
the natural resource to the output of that resource from nature to the technosphere is equal to or greater than one".

3.23
primary energy
energy that has not been subjected to any conversion or transformation process

NOTE 1 Primary energy includes non-renewable energy and renewable energy. If both are taken into account it can be
called total primary energy.

NOTE 2  For a building, it is the energy used to produce the energy delivered to the building. It is calculated from the
delivered and exported amounts of energy carriers, using conversion factors.

12
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3.24

energy performance of a building

calculated or measured amount of energy actually used or estimated to meet the different needs associated
with a standardised use of the building, which may include, inter alia, energy use for heating, cooling,
ventilation, domestic hot water and lighting

3.25

energy rating

evaluation of the energy performance of a building based on the weighted sum of the calculated or measured
use of energywares

3.26

calculated energy rating

energy rating based on calculations of the net delivered energy used by a building for heating, cooling,
ventilation, domestic hot water and lighting

NOTE National bodies decide whether other energy uses resulting from occupants' activities such as cooking,
production, laundering, etc. are included or not. If included, standard input data shall be provided for the various types of
building and uses. Lighting is always included except (by decision of national bodies) for residential buildings.

3.27
standard energy rating
calculated energy rating using actual data for the building and standard use data set

NOTE 1 It represents the intrinsic annual energy use of a building under standardised conditions. This is particularly
relevant to certification of standard energy performance.

NOTE 2 It can also be termed "asset energy rating".

3.28
measured energy rating
energy rating based on measured amounts of delivered and exported energy.

NOTE 1 The measured rating is the weighted sum of all energywares used by the building, as measured by meters or
other means. It is a measure of the in-use performance of the building. This is particularly relevant to certification of actual
energy performance.

NOTE 2  Also known as "operational rating".

3.29

energy certificate

a certificate recognised by a member state or a legal person designated by it, which includes the energy
performance of a building

NOTE The meaning of the terms “certificate” and "certification" in this standard differ from that in EN 45020,
Standardization and related activities — General vocabulary.

3.30
space heating
process of heat supply for thermal comfort

3.31
space cooling
process of heat extraction for thermal comfort

3.32

heat gains

heat generated within or entering into the conditioned space from heat sources other than energy intentionally
utilised for heating, cooling or domestic hot water preparation

13
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NOTE 1 These include internal heat gains and solar heat gains. Sinks that extract heat from the building, are included
as gains, with a negative sign. In contrast with heat transfer, for a heat source (or sink) the difference between the
temperature of the considered space and the temperature of the source is not the driving force for the heat flow.

NOTE 2 For summer conditions heat gains with a positive sign constitute extra heat load on the space.

3.33

internal heat gains

heat provided within the building by occupants (sensible metabolic heat) and by appliances such as lighting,
domestic appliances, office equipment, etc., other than energy intentionally provided for heating, cooling or hot
water preparation

NOTE This includes recoverable system thermal losses, if the holistic approach for the calculation of the recovered
system losses is chosen.

3.34

solar heat gain

heat provided by solar radiation entering, directly or indirectly (after absorption in building elements), into the
building through windows, opaque walls and roofs, or passive solar devices such as sunspaces, transparent
insulation and solar walls

NOTE Active solar devices such as solar collectors are considered as part of the technical building system.

14
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4 Overview of the calculation process

The calculation is based on the characteristics of the building and its installed equipment, as listed in the
Annex to the EPBD. It is structured in three levels:

— calculation of the building energy needs for heating and cooling;

— calculation of the building delivered energy for heating and cooling, ventilation, domestic hot water and
lighting;

— calculation of the overall energy performance indicators (primary energy, CO, emissions, etc.).
The calculation sequence is:

a) Calculate the building energy needs for heating and cooling, using applicable standards listed in Section
3 of Annex A. This part of the calculation considers only the building properties and not those of the
heating/cooling system and results in the energy to be emitted by heat emitters, or energy to be extracted
from the conditioned space, in order to maintain the intended internal temperature. EN ISO 13790 covers
both heating and cooling. To perform this calculation, data for indoor climate requirements, internal heat
gains, building properties and outdoor climatic conditions are needed, and these are obtained using the
standards listed in Section 4 of Annex A. EN ISO 13790 includes guidance for partitioning a complex
building into separate zones for the purposes of the calculation.

b) Take account of the characteristics of the space heating, cooling, ventilation, domestic hot water and
lighting systems, inclusive of controls and building automation, to calculate the delivered energy, using
standards listed in Section 2. Energy used for different purposes and by different fuels is recorded
separately. The calculations take account of heat emission, distribution, storage and generation, and
include the auxiliary energy needed for fans, pumps etc.

c) Combine the results from b) for different purposes and from different fuels to obtain the overall energy
use and associated performance indicators, using standards listed in Section 1.

There is an interlinkage between steps a) and b) because system losses that are recovered count as gains for
the building part of the calculation. When these gains cannot be predicted without knowing the heating and
cooling needs, steps a) and b) may have to be iterated. In the first calculation the gains from systems are
omitted in the calculation of the energy needs, in subsequent iterations they are included from the system
calculations in the previous iteration.

Figure 2 illustrates the overall scheme.

15
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Figure 2 — Schematic illustration of the calculation scheme

Key for Figure 2:

(1]

(2]

(3]

[4]

[5]
[6]

[7]
(8]

(9]

represents the energy needed to fulfil the user's requirements for heating, cooling, lighting etc,
according to levels that are specified for the purposes of the calculation.

represents the "natural" energy gains — passive solar heating, passive cooling, natural ventilation,
daylighting — together with internal gains (occupants, lighting, electrical equipment, etc)

represents the building's energy needs, obtained from [1] and [2] along with the characteristics of
the building itself.

represents the delivered energy, recorded separately for each energy carrier and inclusive of
auxiliary energy, used by space heating, cooling, ventilation, domestic hot water and lighting
systems, taking into account renewable energy sources and co-generation. This may be expressed
in energy units or in units of the energyware (kg, m?, kWh, etc).

represents renewable energy produced on the building premises.

represents generated energy, produced on the premises and exported to the market; this can
include part of [5].

represents the primary energy usage or the CO, emissions associated with the building.

represents the primary energy or CO, emissions associated with on-site generation which is used
on-site and thus is not subtracted from [7].

represents the primary energy or CO, savings associated with energy exported to the market, which
is thus subtracted from [7].

The overall calculation process involves following the energy flows from the left to the right of Figure 2.

16
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Figure 2 is a schematic illustration and is not intended to cover all possible combinations of energy supply, on-
site energy production and energy use. For example, a ground-source heat pump uses both electricity and
renewable energy from the ground; and electricity generated on site by photovoltaics could be used entirely
within the building, or it could be exported entirely, or a combination of the two. Renewable energywares like
biomass are included in [7], but are distinguished from non-renewable energywares by low CO, emissions. In
the case of cooling, the direction of energy flow is from the building to the system.

17
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NOTE The effect of controls that influence conditions within the building (e.g. thermostats, automatic solar protection

devices) is included in the energy needs. Other aspects of controls are handled in the calculations for the systems.

Figure 3 — Energy flows

Figure 3 shows how the energy flows are linked. The bottom row indicates the input data, comprising the
building characteristics, its usage and climatic parameters. Recovered losses from systems contribute to the

heat gains.

Figures 4 and 5 illustrate linkages between the standards.The arrows indicate where the results from

standards feed into other standards.

18
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5 Outline of the standards

This describes the role of the standards as set out in Annex A.

5.1 Section 1 — Standards concerned with calculation of overall energy use in buildings

Standards in this section provide a link between delivered energy and the energy performance indicators for
buildings. Since a building generally uses more than one fuel (e.g. gas and electricity), the different energy
sources are collected per energyware. The overall rating is based on a weighted sum of delivered
energywares. The weightings can be related to, for instance, primary energy or CO, emissions, to provide the
end result of the calculation of energy performance (Article 3 of the Directive).

EN 15603 defines the uses of energy to be taken into account and provides methods to assess energy
performance energy ratings for new and existing buildings.

EN 15217 sets out ways of expressing the energy performance in a certificate (Article 7), and ways of
expressing requirements as to the energy performance (Articles 4 to 6).

5.2 Section 2 — Standards concerned with the calculation of delivered energy

Standards in this section provide the link between the building's energy needs and delivered energy for space
heating and cooling, and also the energy requirements for ventilation, domestic hot water and lighting. The
uses of energy are calculated separately:

— Space heating — EN 15316-1, the parts of EN 15316-4 (depending on the type of heating system),
including losses and control aspects, and EN 15377 for embedded systems. The input to the calculation
is the result from EN ISO 13790 (using either a simplified method or a dynamic simulation, see 5.3).

— Space cooling — EN 15243, including losses and control aspects, and energy for humidification and
dehumidification if applicable. The input to the calculation is the result from EN ISO 13790 (using either a
simplified method or a dynamic simulation, see 5.3).

— Domestic hot water — the parts of EN 15316-3, which include both the specification of domestic hot water
requirements for different types of building, and the calculation of the energy needed to provide it.

— Ventilation — EN 15241, energy needed to supply and extract air, based on installed fan power and
controls, including energy for humidification if applicable.

— Lighting — EN 15193, based on installed lighting power and annualised usage according to building type,
occupancy and lighting controls.

— Integrated building automation and controls — EN 15232, takes into account additional energy
optimisation based on interdisciplinary control functions and applications for space heating, ventilation,
cooling, domestic hot water and lighting.

All of these standards take into account renewable energy sources where appropriate.
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5.3 Section 3 — Standards concerned with calculation of energy needs for heating and
cooling

Standards in this section provide methods for the calculation of energy needs for heating and cooling. EN ISO
13790 defines two routes for this:

1) Simplified methods based on monthly or hourly calculations and simplified description of the building
(in terms of element U-values, etc). The inputs to these calculations are obtained using the standards
in Section 4.

2) Detailed numerical calculations. The detailed calculation procedure is not specified in the standard.
EN 15265 provides criteria that should be followed together with tests for the validation of computer
software (although the tests cover only simple cases and do not include systems).

The choice of calculation method to be applied is to be made at national level. The choice may be determined
by criteria such as reproducibility (for comparability and in case of legal requirements), accuracy (in
appreciating the building and system provisions and/or specific conditions) and cost effectiveness (of
gathering the input). These criteria may be conflicting. For that reason the choice will typically depend on the
use of the building (residential, office, etc.), the complexity of the building and/or systems, and the application
(e.g. regulatory requirements, energy certification, new buildings, existing buildings).

The rules given in EN ISO 13790 for the use of different calculation methods ensure compatibility and
consistency between them. The standard provides, for instance, common rules for the boundary conditions
and physical input data irrespective of the chosen calculation approach.

The calculations take account of control aspects that affect the heat gains and losses of the building, such as
control of internal temperature, ventilation and solar protection.

5.4 Section 4 — Supporting standards

These standards provide the input data for the calculation of energy needs by the methods in Section 3.

5.4.1 Thermal performance of building components

Section 4A includes standards for the calculation of the thermal performance of building components. The
overall transmission heat loss coefficient is obtained by EN ISO 13789, which refers to other standards for the
calculation of U-values. The standards for U-values fall into two groups:

— simplified methods (EN ISO 6946, EN ISO 13370, EN ISO 10077-1, EN 13947), which can be used for
components within the scope of those standards; and

— detailed methods (EN ISO 10211, EN ISO 10077-2), which can be used as an alternative, or for cases for
which there is not an applicable simplified method.

The U-value of components, including windows and doors, can alternatively be established by measurement
according to test methods cited in an applicable product standard.

Thermal bridges (at junctions between elements, etc) are covered in EN ISO 10211 and EN ISO 14683.

The standards in this group also include those for obtaining thermal values of building materials (EN I1SO
10456).

5.4.2 Ventilation and air infiltration
Section 4B includes standards for assessing ventilation and air flow rates. EN 15242 provides methods for

calculation of air flow rates to enable the calculation of heat losses due to air exchange. EN 13779 covers
mechanically ventilated buildings (including those with air conditioning).
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5.4.3 Overheating and solar protection
Section 4C includes standards for estimating internal temperatures without air-conditioning, and for calculating

the effect of solar protection devices. These calculations can be used to determine whether there is a need to
consider air conditioning.

5.4.4 Indoor conditions and external climate

Section 4D includes standards related to indoor conditions (EN 15251)and specifications for the calculation
and presentation of climatic data (EN ISO 15927).

Note The parts of EN ISO 15927 do not actual contain climatic data, but rather a specification for such data, so that
data in conformance with this standard are determined and established on a consistent basis and a uniform format.

5.4.5 Definitions and terminology

Section 4E includes EN ISO 7345, EN I1SO 9288, EN ISO 9251 and EN 12792, which contain definitions of
terms and quantities used by other standards.

5.5 Section 5 — Standards concerned with monitoring and verification of energy
performance

These standards include the determination of air leakage rates and infra-red thermography, which can be
used in the verification of the energy performance of buildings.

Also included are standards on inspection of heating systems and air conditioning systems, which relate to
Articles 8 and 9 of the Directive.
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Annex A

Standards arranged by hierarchy

EN number ‘ Title of standard

Section 1 : Standards concerned with calculation of overall enerqy use in buildings
(based on results from standards in section 2)

EN 15217 Energy performance of buildings — Methods for expressing energy performance and
for energy certification of buildings

EN 15603 Energy performance of buildings — Overall energy use and definition of ratings

EN 15429 Data requirements for standard economic evaluation procedures related to energy

systems in buildings, including renewable energy sources.

Section 2 : Standards concerned with calculation of delivered energy
(based where relevant on results from standards in section 3)

EN 15316-1 Heating systems in buildings — Method for calculation of system energy
requirements and system efficiencies — Part 1: General

EN 15316-2-1 Heating systems in buildings — Method for calculation of system energy
requirements and system efficiencies — Part 2-1: Space heating emission systems

EN 15316-4 Heating systems in buildings — Method for calculation of system energy
requirements and system efficiencies:

Part 4-1: Space heating generation — Combustion systems

Part 4-2: Space heating generation — Heat pump systems

Part 4-3: Thermal solar systems

Part 4-4: Performance and quality of CHP electricity and heat

Part 4-5: Performance and quality of district heating and large volume systems
Part 4-6: Performance of other renewables (heat and electricity)

Part 4-7: Space heating generation — Biomass combustion systems

EN 15316-2-3 Heating systems in buildings — Method for calculation of system energy
requirements and system efficiencies — Part 2-3: Space heating distribution systems

EN 15316-3 Heating systems in buildings — Method for calculation of system energy
requirements and system efficiencies —

Part 3-1: Domestic hot water systems, characterisation of needs  (tapping
patterns)

Part 3-2: Domestic hot water systems, distribution

Part 3-3: Domestic hot water systems, generation

EN 15243 Calculation of room temperatures and of load and energy for buildings with room
conditioning systems

EN 15377 Design of embedded water based surface heating and cooling systems
Part 1: Determination of the design heating and cooling capacity

Part 2: Design, dimensioning and installation

Part 3: Optimising for use of renewable energy sources

EN 15241 Ventilation for buildings — Calculation methods for energy losses due to ventilation
and infiltration in commercial buildings

EN 15232 Calculation methods for energy efficiency improvements by the application of
integrated building automation systems

EN 15193 Energy performance of buildings — Energy requirements for lighting
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EN number

Title of standard

Section 3 : Standards concerned with calculation of energy need for heating and cooling

EN ISO 13790 Energy performance of buildings — Calculation of energy use for space heating and
cooling
EN 15255 Thermal performance of buildings — Sensible room cooling load calculation —
General criteria and validation procedures
EN 15265 Energy performance of buildings — Calculation of energy use for space heating and
cooling — General criteria and validation procedures
Section 4 : Standards to support the above
4A : Thermal performance of building components
EN ISO 13789 Thermal performance of buildings — Transmission and ventilation heat transfer
coefficients — Calculation method
EN ISO 13786 Thermal performance of building components — Dynamic thermal characteristics —
Calculation methods
EN ISO 6946 Building components and building elements — Thermal resistance and thermal
transmittance — Calculation method
EN ISO 13370 Thermal performance of buildings — Heat transfer via the ground — Calculation
methods
EN 13947 Thermal performance of curtain walling — Calculation of thermal transmittance —

Simplified method

EN ISO 10077-1

Thermal performance of windows, doors and shutters — Calculation of thermal
transmittance — Part 1: General

EN ISO 10077-2:2003

Thermal performance of windows, doors and shutters — Calculation of thermal
transmittance — Part 2: Numerical method for frames

EN ISO 10211 Thermal bridges in building construction — Heat flows and surface temperatures —
Detailed calculations

EN ISO 14683 Thermal bridges in building construction — Linear thermal transmittance — Simplified
methods and default values

EN ISO 10456 Building materials and products — Hygrothermal properties — Tabulated design

values and procedures for determining declared and design thermal values

4B : Ventilation and air infiltration

EN 13465:2004

Ventilation for buildings — Calculation methods for the determination of air flow rates
in dwellings including infiltration

EN 15242 Ventilation for buildings — Calculation methods for the determination of air flow rates
in buildings including infiltration
EN 13779 Ventilation for non residential buildings — Performance requirements for ventilation

and room conditioning systems.

4C : Overheating and solar protection

EN ISO 13791:2004

Thermal performance of buildings — Calculation of internal temperatures of a room
in summer without mechanical cooling — General criteria and validation procedures

EN ISO 13792:2005

Thermal performance of buildings — Calculation of internal temperatures of a room
in summer without mechanical cooling — Simplified methods
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EN number

Title of standard

EN 13363-1:2003

Solar protection devices combined with glazing — Calculation of solar and light
transmittance — Part 1: Simplified method

EN 13363-2:2005

Solar protection devices combined with glazing — Calculation of solar and light
transmittance — Part 2: Detailed calculation method

4D : Indoor conditions and external climate

CR 1752:1999

Design criteria and the indoor environment

EN 15251

Criteria for the indoor environment, including thermal, indoor air quality (ventilation),
light and noise

EN ISO 15927-1:2003

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 1: Monthly and annual means of single meteorological elements

EN ISO 15927-2

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 2: Hourly data for design cooling load

EN ISO 15927-3

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 3: Calculation of a driving rain index for vertical surfaces from hourly
wind and rain data

EN ISO 15927-4:2005

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 4: Hourly data for assessing the annual energy for heating and cooling

EN ISO 15927-5:2005

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 5: Data for design heat load for space heating

EN ISO 15927-6

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 6: Accumulated temperature differences (degree days)

4E : Definitions and terminology

EN ISO 7345:1996

Thermal insulation — Physical quantities and definitions

EN ISO 9288:1996

Thermal insulation — Heat transfer by radiation — Physical quantities and definitions

EN ISO 9251:1996

Thermal insulation — Heat transfer conditions and properties of materials —
Vocabulary

EN 12792:2003

Ventilation for buildings — Symbols, terminology and graphical symbols

Section 5 : Standards concerned with monitoring and verification of energy performance

EN 12599:2000

Ventilation for buildings — Test procedures and measuring methods for handing
over installed ventilation and air conditioning systems

EN 13829:2001

Thermal performance of buildings — Determination of air permeability of buildings —
Fan pressurization method

EN I1SO 12569:2001

Thermal performance of buildings — Determination of air change in buildings —
Tracer gas dilution method

EN 13187:1999

Thermal performance of buildings — Qualitative detection of thermal irregularities in
building envelopes — Infrared method

EN 15378 Heating systems in buildings — Inspection of boilers and heating systems

EN 15239 Ventilation for buildings — Energy performance of buildings — Guidelines for the
inspection of ventilation systems

EN 15240 Ventilation for buildings — Energy performance of buildings — Guidelines for the

inspection of air-conditioning systems
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Annex B

There are two tables: EN standards and EN ISO standards.

B.1 EN standards

EN Title and Content

CR 1752 Design criteria and the indoor environment
CONTENT: Specifies the requirements for, and the methods for expressing the quality of
the indoor environment for the design, commissioning, operation and control of ventilation
and air-conditioning systems. Covers indoor environments where the major concern is the
human occupation, but excludes dwellings and buildings where industrial processes or
similar operations requiring special conditions are undertaken.

EN 12599 Ventilation for buildings — Test procedures and measuring methods for handing
over installed ventilation and air conditioning systems
CONTENT: Specifies checks, test methods and measuring instruments in order to verify
the fitness for purpose of the installed systems at the stage of handing over. Offers choice
between simple test methods and extensive measurements.
Applies to mechanically operated ventilation and air conditioning systems as specified in
EN 12792 and comprising any of the following:
— Air terminal devices and units
— Air handling units
— Air distribution systems (supply, extract, exhaust)
— Fire protection devices
— Automatic control devices.
Does not define the procedure by which the system is set, adjusted and balanced, or the
procedure for internal quality control checks before handing over.

EN 12792 Ventilation for buildings — Symbols, terminology and graphical symbols
CONTENT: Comprises the symbols and terminology included in the European standards
covering 'Ventilation for buildings' produced by CEN/TC 156.

EN 13187 Thermal performance of buildings — Qualitative detection of thermal irregularities in
building envelopes — Infrared method
CONTENT: Specifies a qualitative method, by thermographic examination, for detecting
thermal irregularities in building envelopes. The method is used initially to identify wide
variations in thermal properties, including air tightness, of the components constituting the
external envelopes of buildings. The results have to be interpreted and assessed by
persons who are specially trained for this purpose.

EN 13363-1 Solar protection devices combined with glazing — Calculation of solar and light

transmittance - Part 1: Simplified method

CONTENT: Specifies a simplified method based on the thermal transmittance and total
solar energy transmittance of the glazing and on the light transmittance and reflectance of
the solar protection device to estimate the total solar energy transmittance of a solar
protection device combined with glazing. Applicable to all types of solar protection devices
parallel to the glazing. Venetian or louvre blinds are assumed to be adjusted so that there
is no direct solar penetration.
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Title and Content

EN 13363-2

Solar protection devices combined with glazing — Calculation of solar and light
transmittance - Part 2: Detailed calculation method

CONTENT: Specifies a detailed method, based on the spectral transmission data of the
materials, comprising the solar protection devices and the glazing, to determine the total
solar energy transmittance and other relevant solar-optical data of the combination. Valid
for all types of solar protection devices parallel to the glazing. Ventilation of the blind is
allowed for in each of these positions in determining the solar energy absorbed by the
glazing or blind components, for vertical orientation of the glazing.

EN 13465

Ventilation for buildings — Calculation methods for the determination of air flow
rates in dwellings

CONTENT: Specifies methods to calculate air flow rates for single family houses and
individual apartments up to the size of approximately 1000 m3. Covers natural,
mechanical extract and balanced ventilation systems. Flows due to window opening are
also considered, but only as a single sided effect (i.e. no cross ventilation)..

EN 13779

Ventilation for non residential buildings - Performance requirements for ventilation
and room-conditioning systems

CONTENT: Gives performance requirements for ventilation systems. Applies to the
design of ventilation and room conditioning systems for non-residential buildings subject
to human occupancy, excluding applications like industrial processes.( Applications for
residential ventilation are dealt with in EN 14788.).

EN 13829

Thermal performance of buildings — Determination of air permeability of buildings —
Fan pressurization method (ISO 9972:1996, modified)

CONTENT: Measurement of the air permeability of buildings or parts of buildings in the
field. It specifies the use of mechanical pressurization or depressurization of a building or
part of a building. It describes the measurement of the resulting air flow rates over a range
of indoor-outdoor static pressure differences.

EN 13947

Thermal performance of curtain walling — Calculation of thermal transmittance

CONTENT: Methods for calculating the thermal transmittance of curtain walls consisting
of glazed and/or opaque panels fitted in, or connected to, frames. Detailed and simplified
methods. Includes different types of glazing, frames of any material, different types of
opaque panels clad with metal, glass, ceramics or any other material, thermal bridge
effects at the rebate or joint between the glazed area, the frame area and the panel area.

EN 15193

Energy performance of buildings - Energy requirements for lighting

CONTENT: Specifies the calculation methodology for the evaluation of the amount of
energy used for lighting in the building and provides the numeric indicator for lighting
energy requirements used for certification purposes. Also provides a methodology for the
calculation of dynamic lighting energy use for the estimation of the total energy
performance of the building.

EN 15217

Energy performance of buildings - Methods for expressing energy performance and
for energy certification of buildings

CONTENT: Defines:

a) Global indicators to express the energy performance of whole buildings, including
heating, ventilation, air conditioning, domestic hot water and lighting systems. This
includes the different possible indicators as well as a method to normalize them

b) Ways to express energy requirements for the design of new buildings or renovation of
existing buildings

c) Procedures to define reference values and benchmark

d) Ways to design energy certification schemes

EN 15232

Calculation methods for energy efficiency improvements by the application of
integrated building automation systems

CONTENT: Defines and specifies the performance of standardised energy saving and
optimisation functions and routines of Building Automation and Control Systems (BACS)
and Technical Building Management (TBM) systems and services. Summarises the
methodologies to calculate/estimate the energy demand for heating, ventilation, cooling,
hot water and lighting of buildings and expresses the results of energy saving and

28




prCEN/TR 15615:2006 (E)

EN

Title and Content

efficiency in buildings by the application of the different BACS energy saving functions.

EN 15239

Ventilation for buildings - Energy performance of buildings - Guidelines for
inspection of ventilation systems

CONTENT: Gives methodology for the inspection of mechanical and natural ventilation
systems in relation to its energy consumption. Applicable to all buildings. Purpose is to
assess functioning and impact on energy consumption. Includes recommendations on

possible system improvements.

EN 15240

Ventilation for buildings - Energy performance of buildings - Guidelines for
inspection of air-conditioning systems

CONTENT: Describes the common methodology for inspection of air conditioning
systems in buildings for space cooling and or heating from an energy consumption
standpoint. The purpose is to assess the energy performance and proper sizing of the
system, including; conformity to the original and subsequent design modifications, actual
requirements and the present state of the building; correct system functioning; function
and settings of various controls; function and fitting of the various components; power
input and the resulting energy output.

EN 15241

Ventilation for buildings - Calculation methods for energy losses due to ventilation
and infiltration in commercial buildings

CONTENT: Describes method to calculate the energy impact of ventilation systems
(including airing) in buildings to be used for applications such as energy calculations, heat
and cooling load calculation. Its purpose is to define how to calculate the characteristics
(temperature , humidity) of the air entering the building, and the corresponding energy
required for its treatment as the auxiliary electrical energy required.

EN 15242

Ventilation for buildings - Calculation methods for the determination of air flow
rates in buildings including infiltration

CONTENT: Describes method to calculate the ventilation air flow rates for buildings to be
used for applications such as energy calculations, heat and cooling load calculation,
summer comfort and indoor air quality evaluation. Applies to mechanically ventilated
buildings; passive ducts; hybrid systems switching between mechanical and natural
modes; window opening by manual operation for airing or summer comfort issues.

EN 15243

Ventilation for buildings - Calculation of room temperatures and of load and energy
for buildings with room conditioning systems

CONTENT: Defines procedures to calculate temperatures, sensible loads and energy
demands for rooms; latent room cooling and heating load, the building heating, cooling,
humidification and dehumidification loads and the system heating, cooling, humidification
and dehumidification loads.

Gives general hourly calculation method, and simplified methods.

EN 15251

Criteria for the indoor environment including thermal, indoor air quality, light and
noise

CONTENT: Specifies the parameters of impact and/or criteria for indoor environment and
how to establish indoor environmental input parameters for the building system design
and energy performance calculations. Also specifies methods for long term evaluation of
the obtained indoor environment as a result of calculations or measurements. Applicable
mainly in the non-industrial buildings where the criteria for indoor environment are set by
human occupancy and where the production or process does not have a major impact on
indoor environment..

EN 15255

Thermal performance of buildings - Sensible room cooling load calculation -
General criteria and validation procedures

CONTENT: Sets out the level of input and output data, and prescribes the boundary
conditions required for a calculation method of the sensible cooling load of a single room
under constant or/and floating temperature taking into account the limit of the peak
cooling load of the system. It includes a classification scheme of the calculation method
and the criteria to be met by a calculation method in order to comply with this standard.
Purpose is to validate calculation methods used to evaluate the maximum cooling load for
equipment selection and HVAC system design; evaluate the temperature profile when the
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cooling capacity of the system is reduced; provide data for evaluation of the optimum
possibilities for load reduction; allow analysis of partial loads as required for system
design, operation and control.

EN 15265

Thermal performance of buildings — Calculation of energy use for space heating
and cooling — General criteria and validation procedures

CONTENT: Specifies the assumptions, boundary conditions and validation tests for
a calculation procedure for the annual energy use for space heating and cooling of a
building (or of a part of it) where the calculations are done on an hourly basis. Does not
impose any specific numerical technique. Purpose of this standard is to validate
calculation methods used to describe the energy performance of each room of a building;
provide energy data to be used as interface with system performance analysis (HVAC,
lighting, domestic hot water, etc).

EN 15316-1

Heating systems in buildings - Method for calculation of system energy
requirements and system efficiencies — Part 1: General

CONTENT: Standardises the required inputs, the outputs and the structure of the
calculation method for system energy requirements. Energy performance may be
assessed either by values of the system efficiencies or by values of the system losses
due to inefficiencies. Based on an analysis of the following parts of a space heating and
domestic hot water system:

- the emission system energy performance including control;

- the distribution system energy performance including control;

- the storage system energy performance including control;

- the generation system energy performance including control (e.g. boilers, solar panels,
heat pumps, cogeneration units).

EN 15316-2-1

Heating systems in buildings - Method for calculation of system energy
requirements and system efficiencies — Part 2-1: Space heating emission systems

CONTENT: Energy performance may be assessed either by values of the heat emission
system performance factor or by values of the heat emission system losses due to
inefficiencies. Method is based on an analysis of the following characteristics of a space
heat emission system including control:

- non-uniform space temperature distribution;

- emitters embedded in the building structure;

- control of the indoor temperature.

EN 15316-2-3

Heating systems in buildings - Method for calculation of system energy
requirements and system efficiencies — Part 2-3: Space heating distribution
systems

CONTENT: Provides a methodology to calculate/estimate the heat emission of water
based distribution systems for heating and the auxiliary demand as well as the
recoverable heat emission and auxiliary demand.

EN 15316-3

Heating systems in buildings — Method for calculation of system energy
requirements and system efficiencies — Part 3: Domestic hot water systems

CONTENT: Calculation of energy requirements for domestic hot water heating systems
including control, for all building types. In three parts:

Part 3-1 Characterisation of needs (tapping patterns)

Part 3-2 Distribution

Part 3-3 Storage and generation

EN 15316-4

Heating systems in buildings - Method for calculation of system energy
requirements and system efficiencies — Part 4: Space heating generation systems

CONTENT: Provides methods for system efficiencies and/or losses and auxiliary energy.
Consists of seven parts:

Part 4-1 Boilers

Part 4-2 Heat pumps

Part 4 Thermal solar systems

Part 4-4 Co-generation (micro-CHP) systems

Part 4-5 District heating and large volume systems

Part 4-6 Photovoltaics

Part 4-7 Biomass combustion systems
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EN 15377

Design of embedded water based surface heating and cooling systems

CONTENT: Applies to water based surface heating and cooling systems in residential,
commercial and industrial buildings, for systems integrated into the wall, floor or ceiling
construction without any open air gaps. In three parts:

Part 1: Determination of the design heating and cooling capacity
Part 2: Design, dimensioning and installation
Part 3: Optimising for the use of renewable energy sources

EN 15378

Heating systems in buildings — Inspection of boilers and heating systems

CONTENT: Specifies inspection procedures and optional measurement methods for the
assessment of energy performance of existing boilers and heating systems. Includes
boilers for heating, domestic hot water or both; and boilers fired by gas, liquid or solid fuel
(including biomass). Also includes heat distribution network, including associated
components and controls; heat emitters, including accessories; and space heating control
system.

EN 15429

Data requirements for standard economic evaluation procedures related to energy
systems in buildings, including renewable energy sources

CONTENT: Provides data and calculation methods for economic issues of heating
systems and other systems that are involved in the energy demand and consumption of
the building.

EN 15603

Energy performance of buildings - Overall energy use and definition of ratings

CONTENT: Collates results from other standards that specify calculation of energy
consumption within a building; accounts for energy generated in the building, some of
which may be exported for use elsewhere; presents summary in tabular form of the
overall energy use of the building. Defines the uses of energy to be taken into account for
setting energy performance ratings for new and existing buildings, and provides:

a) A method to compute the standard calculated rating, a standard energy use that does
not depend on occupant behaviour, actual weather and other actual (environment or
input) conditions.

b) A method to assess the measured energy rating, based on delivered and exported
energy.

c) A methodology to improve confidence in the building calculation model by comparison
with actual energy consumption.

d) A method to assess the energy effectiveness of possible improvements.

B.2 EN ISO standards

EN ISO Title and Content

EN ISO 6946 Building components and building elements — Thermal resistance and thermal
transmittance — Calculation method
CONTENT: Method of calculation of the thermal resistance and thermal transmittance of
building components and building elements, excluding doors, windows and other glazed
units, components which involve heat transfer to the ground, and components through
which air is designed to permeate.

EN ISO 7345 Thermal insulation — Physical quantities and definitions

CONTENT: Defines physical quantities used in the field of thermal insulation, and gives
the corresponding symbols and units.
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EN ISO 9251 Thermal insulation — Heat transfer conditions and properties of materials —
Vocabulary
CONTENT: Defines terms used in the field of thermal insulation to describe heat transfer
conditions and properties of materials.
EN ISO 9288 Thermal insulation — Heat transfer by radiation — Physical quantities and definitions

CONTENT: Defines physical quantities and other terms in the filed of thermal insulation
relating to heat transfer by radiation.

EN ISO 100771

Thermal performance of windows, doors and shutters — Calculation of thermal
transmittance — Part 1: General

CONTENT: Specifies methods for the calculation of the thermal transmittance of windows
and pedestrian doors consisting of glazed and/or or opaque panels fitted in a frame, with
and without shutters. Allows for different types of glazing, opaque panels, various types of
frames, and where appropriate the additional thermal resistance for closed shutters.

EN ISO 10077-2

Thermal performance of windows, doors and shutters — Calculation of thermal
transmittance — Part 2: Numerical method for frames

CONTENT: Specifies a method and gives the material data required for the calculation of
the thermal transmittance of vertical frame profiles, and the linear thermal transmittance.
Can also be used to evaluate the thermal resistance of shutter profiles and the thermal
characteristics of roller shutter boxes.

EN ISO 10211

Thermal bridges in building construction - Heat flows and surface temperatures -
Detailed calculations

CONTENT: Sets out the specifications for a 3-D and 2-D geometrical model of a thermal
bridge for the numerical calculation of heat flows and surface temperatures. Specifications
include the geometrical boundaries and subdivisions of the model, the thermal boundary
conditions and the thermal values and relationships to be used.

EN ISO 10456

Building materials and products - Hygrothermal properties - Tabulated design
values and procedures for determining declared and design thermal values

CONTENT: This standard specifies methods for the determination of declared and design
thermal values for thermally homogeneous building materials and products, together with
procedures to convert values obtained under one set of conditions to those valid for
another set of conditions. These procedures are valid for design ambient temperatures
between -30 °C and +60 °C.

It gives conversion coefficients for temperature and for moisture. These coefficients are
valid for mean temperatures between 0 °C and 30 °C.

It also gives design data in tabular form for use in heat and moisture transfer calculations,
for thermally homogeneous materials and products commonly used in building
construction.

EN ISO 12569

Thermal performance of buildings — Determination of air change in buildings —
Tracer gas dilution method (ISO 12569:2000)

CONTENT: Describes the use of tracer gas dilution for determining the air change in a
single zone as induced by weather conditions or mechanical ventilation. Includes
concentration decay, constant injection and constant concentration.

EN ISO 13370

Thermal performance of buildings — Heat transfer via the ground — Calculation
methods

CONTENT: Gives methods of calculation of heat transfer coefficients and heat flow rates,
for building elements in thermal contact with the ground, including slab-on-ground floors,
suspended floors and basements. It applies to building elements, or parts of them, below
a horizontal plane in the bounding walls of the building. Includes calculation of the steady-
state part of the heat transfer (the annual average rate of heat flow), and the part due to
annual periodic variations in temperature (the seasonal variations of the heat flow rate
about the annual average).
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EN ISO 13786 Thermal performance of building components — Dynamic thermal characteristics —
Calculation methods

CONTENT: Specifies the characteristics related to dynamic thermal behaviour of building
components and gives methods for their calculation.

EN ISO 13789 Thermal performance of buildings - Transmission and ventilation heat transfer
coefficients - Calculation method

CONTENT: Specifies method and provides conventions for the calculation of the steady-
state transmission and ventilation heat transfer coefficients of whole buildings and parts of
buildings. Applicable both to heat loss (internal temperature higher than external
temperature) and to heat gain (internal temperature lower than external temperature).

EN ISO 13790 Thermal performance of buildings - Calculation of energy use for space heating
and cooling

CONTENT: Gives calculation methods for assessment of the annual energy use for
space heating and cooling of a residential or a non-residential building, or a part of it.
Includes the calculation of heat transfer by transmission and ventilation of the building
when heated or cooled to constant internal temperature; the contribution of internal and
solar heat sources to the building heat balance; the annual energy needs for heating and
cooling; the annual energy required by the heating and cooling systems of the building for
space heating and cooling; the additional annual energy required by a ventilation system.
Building can have several zones with different set-point temperatures, and can have
intermittent heating and cooling. Calculation period is one month or one hour or (for
residential buildings) the heating or cooling season. Provides common rules for the
boundary conditions and physical input data irrespective of the chosen calculation
approach.

EN ISO 13791 Thermal performance of buildings — Calculation of internal temperatures of a room
in summer without mechanical cooling — General criteria and validation procedures

CONTENT: Specifies the assumptions, boundary conditions, equations and validation
tests for a calculation procedure, under transient hourly conditions, of the internal
temperatures (air and operative) during the warm period, of a single room without any
cooling/heating equipment in operation. No specific numerical techniques are imposed by
this standard. Validation tests are included .

EN ISO 13792 Thermal performance of buildings — Calculation of internal temperatures of a room
in summer without mechanical cooling — Simplified methods

CONTENT: Specifies the required input data for simplified calculation methods for
determining the maximum, average and minimum daily values of the operative
temperature of a room in the warm period, to define the characteristics of a room in order
to avoid overheating in summer at the design stage, or to define whether the installation
of a cooling system is necessary. Gives criteria to be met by a calculation method in order
to satisfy the standard.

EN ISO 14683 Thermal bridges in building construction — Linear thermal transmittance —
Simplified methods and default values

CONTENT: Deals with simplified methods for determining heat flows through linear
thermal bridges which occur at junctions of building elements. Specifies requirements
relating to thermal bridge catalogues and manual calculation methods. Provides default
values of linear thermal transmittance.

EN ISO 15927-1 Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 1: Monthly and annual means of single meteorological elements

CONTENT: Specifies procedures for calculating and presenting the monthly means of
those parameters of climatic data needed to assess some aspects of the thermal and
moisture performance of buildings. Covers air temperature; atmospheric humidity wind
speed; precipitation; solar radiation; long wave radiation.
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ENISO

Title and Content

EN ISO 15927-2

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 2: Data for design cooling loads and risk of overheating

CONTENT: Gives the definition and specifies methods of calculation and presentation of
the monthly external design climate to be used in determining the design cooling load of
buildings.

EN ISO 15927-3

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 3: Calculation of a driving rain index for vertical surfaces from hourly
wind and rain data

CONTENT: Specifies a procedure for analysing hourly rainfall and wind data derived from
meteorological observations so as to provide an estimate of the quantity of water likely to
impact on a wall of any given orientation, taking account of topography, local sheltering
and the type of building and wall.

EN ISO 15927-4

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 4: Data for assessing the annual energy for heating and cooling

CONTENT: Specifies a method for constructing a reference year of hourly values of
appropriate meteorological data suitable for assessing the average annual energy for
heating and cooling.

EN ISO 15927-5

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 5: Winter external design air temperatures and related wind data

CONTENT: Specifies the definition, method of calculation and method of presentation of
the climatic data to be used in determining the design heat load for space heating in
buildings, including the winter external design air temperatures, and the relevant wind
speed and direction, where appropriate.

EN ISO 15927-6

Hygrothermal performance of buildings — Calculation and presentation of climatic
data — Part 6: Accumulated temperature differences (degree days)

CONTENT: Specifies the definition, method of computation and method of presentation
of data on accumulated temperature differences, used for assessing the energy used for
space heating in buildings.
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Annex C

Definitions

NOTE These definitions are applicable to energy calculations according to the standards listed in Annex A of this
document. Slightly different definitions might be applicable to other situations, e.g. design of installations.

C.1 Buildings

C.11

building

construction as a whole, including its envelope and all technical building systems, for which energy is used to
condition the indoor climate

NOTE The term can refer to the building as a whole or to parts thereof that have been designed or altered to be used
separately

C.1.2

new building

for calculated energy rating: building at design stage or under construction

for measured energy rating: building too recently constructed to have reliable records of energy use

CA13

existing building

for calculated energy rating: building that is erected

for measured energy rating: building for which actual data necessary to assess the energy use are known or
can be measured

C1.4
technical building system
technical equipment for heating, cooling, ventilation, domestic hot water, lighting and electricity production

NOTE Electricity production can include cogeneration and photovoltaic systems

C.1.5

technical building sub-system

part of a technical building system that performs a specific function (e.g. heat generation, heat distribution,
heat emission)

C.1.6

building automation and control

products, software, and engineering services for automatic controls, monitoring and optimization, human
intervention, and management to achieve energy-efficient, economical, and safe operation of building services
equipment.

CA.7
internal dimension
length measured from wall to wall and floor to ceiling inside a room of the building

C.1.8

overall internal dimension
length measured on the interior of the building, ignoring internal partitions
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C.1.9
external dimension
length measured on the exterior of the building

C.1.10

thermal envelope area

total of the area of all elements of the building that enclose conditioned spaces through which thermal energy
is transferred to or from the external environment or to or from unconditioned spaces

C.1.11

heated space

room or enclosure which for the purposes of the calculation is assumed to be heated to a given set-point
temperature or set point temperatures

C.1.12

cooled space

room or enclosure which for the purposes of the calculation is assumed to be cooled to a given set-point
temperature or set point temperatures

C.1.13
conditioned space
heated and/or cooled space

C.1.14
unconditioned space
room or enclosure which is not part of a conditioned space

C.1.15

conditioned area

floor area of conditioned spaces excluding non-habitable cellars or non-habitable parts of a space, including
the floor area on all storeys if more than one

NOTE 1 The precise definition of the conditioned area is given by national authorities.

NOTE 2 Internal, overall internal or external dimensions can be used. This leads to different areas for the same
building.

NOTE 3  Some services, such as lighting or ventilation, might be provided to areas not included in this definition (e.g. a
car park).

NOTE 4  Conditioned area can be taken as the useful area mentioned in the Articles 5, 6 and 7 the EPBD3) unless it is
otherwise defined in national regulations.

C.1.16

conditioned zone

part of a conditioned space with a given set-point temperature or set-point temperatures, throughout which the
internal temperature is assumed to have negligible spatial variations and which is controlled by a single
heating system, cooling system and/or ventilation system

C.1.17

occupied zone

part of a conditioned zone in which persons normally reside and where requirements as to the internal
environment are to be satisfied

3) Directive 2002/91/EC of the European Parliament and of the Council of 16 December 2002 on the energy performance
of buildings
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NOTE The definition of the occupied zone depends on the geometry and the use of the room and is specified case
by case. Usually the term “occupied zone” is used only for areas designed for human occupancy and is defined as a
volume of air that is confined by specified horizontal and vertical planes. The vertical planes are usually parallel with the
walls of the room. Usually there is also a limit placed on the height of the occupied zone.

C.2 Technical building systems

Cc.21
auxiliary energy
electrical energy used by technical building systems to support energy transformation to satisfy energy needs

NOTE 1 This includes energy for fans, pumps, electronics, etc.

NOTE 2 In EN ISO 9488, Solar energy — Vocabulary, the energy used for pumps and valves is called "parasitic
energy".

C.2.2
cogeneration
simultaneous generation in one process of thermal energy and electrical or mechanical energy

NOTE Also known as combined heat and power (CHP).

Cc.2.3

air conditioning system

combination of all components required to provide a form of air treatment in which temperature is controlled,
possibly in combination with the control of ventilation, humidity and air cleanliness

C.24
room conditioning system
system capable of maintaining comfort conditions in a room within a defined range.

NOTE Such systems comprise air conditioning and surface based radiative systems.

C.2.5

demand controlled ventilation

ventilation system in which the room airflow rate is governed by an automatic control depending on the level of
a given pollutant within the space

NOTE An example is CO; level in the room air controlling the speed of fan/fans.

C.2.6
dehumidification
process of removing water vapour from air to reduce relative humidity

Cc.2.7
humidification
process of adding water vapour to air to increase relative humidity

C.2.8
ventilation
process of supplying or removing air by natural or mechanical means to or from any space

NOTE Such air is not required to have been conditioned.

37



prCEN/TR 15615:2006 (E)

C.2.9

heat recovery

Heat generated by a technical building system or linked to a building use (e.g. domestic hot water) which is
utilised directly in the related system to lower the heat input and which would otherwise be wasted (e.g.
preheating of the combustion air by flue gas heat exchanger).

C.2.10
ventilation heat recovery
heat recovered from the exhaust air to reduce the ventilation heat transfer

C.2.11

waste heat utilisation

Heat generated by a technical building system or linked to a building use (e.g. domestic hot water) which is
utilised in another technical building system to lower the heat input of that system and which would otherwise
be wasted (e.g. preheating domestic hot water with waste heat from a refrigeration unit).

C.2.12

part load operation

operation state of the technical system (e.g. heat pump), where the actual load requirement is below the
actual output capacity of the device

C.213
system thermal loss
thermal loss from a technical building system that does not contribute to the useful output of the system

NOTE A system loss can become an internal heat gain for the building if it is recoverable

NOTE 2  Thermal energy recovered directly in the subsystem is not considered as a system thermal loss but as heat
recovery and directly treated in the related system standard.

C.214

recoverable system thermal loss

part of a system thermal loss which can be recovered to lower the energy need for heating or cooling and
consequently the required output of the heating or cooling system

C.2.15

recovered system thermal loss

part of the recoverable system thermal loss which has been recovered to lower the energy need for heating or
cooling and consequently the required output of the heating or cooling system

C.3 Inspection of heating and air-conditioning systems

C.31
energy inspection
examination of heating or air conditioning systems in a building

C.3.2

inspector

person having appropriate training or practical experience in energy inspection of heating and/or air
conditioning systems and associated regulations for energy

C.3.3
air conditioning system control
measures taken to enable operation of the system in accordance with the design criteria.

NOTE It can be a part of the building automation and control system.
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C.34

commissioning

sequence of events to enable the functioning of the building and the HVAC system in accordance with the
design parameters

C.3.5

design criteria

set of descriptions based on a particular environmental element such as internal air quality, thermal and
acoustical comfort, energy efficiency and the associated system controls to be used for assessing the plant
operation

C.3.6
design documentation
written description of the essential design elements of the plant

C.4 Energy

Cc.41

energy source

source from which useful energy can be extracted or recovered either directly or by means of a conversion or
transformation process (e.g. solid fuels, liquid fuels, solar energy, biomass, etc.)

C4.2

energy carrier

substance or phenomenon that can be used to produce mechanical work or heat or to operate chemical or
physical processes [ISO 13600:1997].

NOTE The energy content of fuels is given by their gross calorific value.
C4.3
energyware

tradable commodity used mainly to produce mechanical work or heat, or to operate chemical or physical
processes, and listed in Annex A of ISO 13600. [ISO 13600:1997]

NOTE Examples are oil, gas, coal, grid electricity, district heating. Energywares form a proper subset of energy
carriers. The set of energy carriers is open. Solar radiation is an energy carrier that is not an energyware.

C44

system boundary

boundary that includes within it all areas associated with the building (both inside and outside the building)
where energy is consumed or produced

NOTE Inside the system boundary the system losses are taken into account explicitly, outside the system boundary
they are taken into account in the conversion factor.

C.45

delivered energy

total energy, expressed per energyware, supplied to the technical building systems through the system
boundary, to satisfy the uses taken into account (heating, cooling, ventilation, domestic hot water, lighting,
appliances etc.) or to produce electricity

NOTE 1 For active solar and wind energy systems the incident solar radiation on solar panels or on solar collectors or
the kinetic energy of wind is not part of the energy balance of the building. Only the energy delivered by the generation
devices and the auxiliary energy needed to supply the energy from the source (e.g. solar collector) to the building are
taken into account in the energy balance and hence in the delivered energy.

NOTE 2  Delivered energy can be calculated for defined energy uses or it can be measured.
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C.4.6

exported energy

energy, expressed per energyware, delivered by the technical building systems through the system boundary
and used outside the system boundary

NOTE Exported energy can be calculated or it can be measured.

c.A4.7
net delivered energy
delivered energy minus exported energy, both expressed per energyware

NOTE 1 A balance of the delivered and exported energyware can be performed only if the same primary energy factors
and/or CO» coefficients apply to the delivered and exported amounts of that energyware.

NOTE 2  The term "net" can also be applied to quantities derived from net delivered energy, e.g. primary energy or CO2
emissions.

c.4.38
non-renewable energy
energy taken from a source which is depleted by extraction (e.g. fossil fuels).

Cc.4.9

renewable energy

energy from a source that is not depleted by extraction, such as solar energy (thermal and photovoltaic), wind,
water power, renewed biomass

NOTE In ISO 13602-1:2002, renewable resource is defined as "natural resource for which the ratio of the creation of
the natural resource to the output of that resource from nature to the technosphere is equal to or greater than one".

C.4.10

renewable energy produced on the building site

energy produced by technical building systems directly connected to the building using renewable energy
sources

C.4.11
primary energy
energy that has not been subjected to any conversion or transformation process

NOTE 1 Primary energy includes non-renewable energy and renewable energy. If both are taken into account it can be
called total primary energy.

NOTE 2 For a building, it is the energy used to produce the energy delivered to the building. It is calculated from the
delivered and exported amounts of energy carriers, using conversion factors.

C.4.12

total primary energy factor

non-renewable and renewable primary energy divided by delivered energy, where the primary energy is that
required to supply one unit of delivered energy, taking account of the energy required for extraction,
processing, storage, transport, generation, transformation, transmission, distribution, and any other operations
necessary for delivery to the building in which the delivered energy will be used

NOTE The total primary energy factor always exceeds unity.

C.4.13

non-renewable primary energy factor

primary non-renewable energy divided by delivered energy, where the non-renewable energy is that required
to supply one unit of delivered energy, taking account of the non-renewable energy required for extraction,
processing, storage, transport, generation, transformation, transmission, distribution, and any other operations
necessary for delivery to the building in which the delivered energy will be used.
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NOTE The primary non-renewable energy factor can be less than unity if renewable energy has been used.

C.4.14
CO, emission coefficient
quantity of CO, emitted to the atmosphere per unit of delivered energy

NOTE The CO, emission coefficient can also include the equivalent emissions of other greenhouse gases (e.g.
methane).

C.4.15

energy need for heating or cooling

heat to be delivered to or extracted from a conditioned space to maintain the intended temperature during a
given period of time, not taking into account the technical building systems

NOTE 1 The energy need is calculated and cannot easily be measured.

NOTE 2  The energy need can include additional heat transfer resulting from non-uniform temperature distribution and
non-ideal temperature control, if they are taken into account by increasing (decreasing) the effective temperature for
heating (cooling) and not included in the heat transfer due to the heating (cooling) system.

C.4.16

energy need for humidification or dehumidification

latent heat in the water vapour to be delivered to or extracted from a conditioned space by a technical building
system to maintain a specified minimum or maximum humidity within the space

c.4.17

energy need for domestic hot water

heat to be delivered to the needed amount of domestic hot water to raise its temperature from the cold
network temperature to the prefixed delivery temperature at the delivery point, not taking into account the
technical building systems

NOTE If the technical building system serves several purposes (e.g. heating and domestic hot water) it can be
difficult to split the energy use into that used for each purpose.

C.4.18

energy use for space heating or cooling or domestic hot water

energy input to the heating, cooling or hot water system to satisfy the energy need for heating, cooling or hot
water respectively.

c.4.19

energy use for ventilation

electrical energy input to the ventilation system for air transport and heat recovery (not including the energy
input for preheating the air) and energy input the humidification systems to satisfy the need for humidification

C.4.20
energy use for lighting
electrical energy input to the lighting system

C.4.21
energy use for other services
electrical energy input to the appliances providing the other services

C.4.22
grid electricity
energy delivered to the building from the public electricity network.

C.4.23

gross calorific value

quantity of heat released by a unit quantity of fuel, when it is burned completely with oxygen at a constant
pressure equal to 101 320 Pa, and when the products of combustion are returned to ambient temperature.
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NOTE 1 This quantity includes the latent heat of condensation of any water vapour contained in the fuel and of the
water vapour formed by the combustion of any hydrogen contained in the fuel.

NOTE 2  According to ISO/DIS 13602-2, the gross calorific value is preferred to the net calorific value.

NOTE 3  The net calorific value does not take account of the latent heat.

C.5 Energy ratings and certification

C.5.1

energy performance of a building

calculated or measured amount of energy actually used or estimated to meet the different needs associated
with a standardised use of the building, which may include, inter alia, energy use for heating, cooling,
ventilation, domestic hot water and lighting

C.5.2

energy rating

evaluation of the energy performance of a building based on the weighted sum of the calculated or measured
use of energywares

C.5.3

calculated energy rating

energy rating based on calculations of the net delivered energy used by a building for heating, cooling,
ventilation, domestic hot water and lighting

NOTE National bodies decide whether other energy uses resulting from occupants' activities such as cooking,
production, laundering, etc. are included or not. If included, standard input data shall be provided for the various types of
building and uses. Lighting is always included except (by decision of national bodies) for residential buildings.

C.54
standard energy rating
calculated energy rating using actual data for the building and standard use data set

NOTE 1 It represents the intrinsic annual energy use of a building under standardised conditions. This is particularly
relevant to certification of standard energy performance.

NOTE 2 It can also be termed "asset energy rating".

C.5.5
design energy rating
calculated energy rating using design data for the building and standard use data set

NOTE It represents the calculated intrinsic annual energy use of a designed building under standardised conditions.
This is particularly relevant to obtain a building permit at the design stage.

C.5.6

tailored energy rating
calculated energy rating using actual data for the building, climate and occupancy

C.5.7
standard use data set
standard input data for internal and external climates, use, and occupancy

NOTE 1 This set may also include information on surroundings (such as shading or sheltering by adjacent buildings).

NOTE 2 Such data sets are defined at national level.

42



prCEN/TR 15615:2006 (E)

C.5.8
measured energy rating
energy rating based on measured amounts of delivered and exported energy.

NOTE 1 The measured rating is the weighted sum of all energywares used by the building, as measured by meters or
other means. It is a measure of the in-use performance of the building. This is particularly relevant to certification of actual
energy performance.

NOTE 2  Also known as "operational rating".

C.5.9
confidence interval
interval that has a high probability (e.g. 95 %) to include the actual value

C.5.10

statistical tolerance interval

interval determined from a random sample in such a way that one may have a specified level of confidence
that the interval covers at least a specified proportion of the sampled population

NOTE The confidence level in this context is the long-run proportion of intervals constructed in this manner that will
include at least the specified proportion of the sampled population.

C.5.11
energy certification
procedures enabling to produce an energy certificate

C.5.12
energy indicator
energy rating divided by the conditioned area

C.5.13
standard calculated energy indicator
standard calculated energy rating divided by the conditioned area

C.5.14
measured energy indicator
measured energy rating divided by the conditioned area

C.5.15

energy certificate

a certificate recognised by a member state or a legal person designated by it, which includes the energy
performance of a building

NOTE The meaning of the terms “certificate” and "certification" in this standard differ from that in EN 45020,
Standardization and related activities — General vocabulary.

C.5.16
energy class
easy to understand metric (e.g. A to G) for headlining the energy efficiency of a building

C.5.17

reference value
standard legal or calculated value against which an energy indicator is compared
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C.6 Costs

C.6.1
reasonably possible
can be achieved at a reasonable cost

C.6.2
reasonable cost
cost that is accepted by all parties to reach a given purpose

NOTE 1 This cost or a method to assess this cost should be given at the national level.

NOTE 2  This cost strongly depends on the purpose of the effort. For example, the cost of a rating could be relatively
large if it is to provide an official certificate to put the building on the market or for displaying the building performance to
the public, but reduced if it is simply for statistical purpose.

C.7 Energy calculation

C.71
space heating
process of heat supply for thermal comfort

C.7.2
space cooling
process of heat extraction for thermal comfort

C.7.3
building calculation model
mathematical model of the building, used to calculate its energy use

C.7.4

validated building data set

data used as input to a building calculation model in which one or more input data have been adjusted on the
basis of actual data so that the results from a calculation using the model do not significantly differ from the
measured reality

NOTE The quality of the validated data set is a balance between reasonable costs for gathering data and reasonable
accuracy.

C.7.5
calculation step
discrete time interval for the calculation of the energy need for heating or cooling

NOTE Typical discrete time intervals are one hour, one month or one heating and/or cooling season, operating
modes, and bins.

C.7.6

calculation period

period of time over which the calculation is performed

NOTE The calculation period can be divided into a number of calculation steps.

C.7.7

heating or cooling season

period of the year during which a significant amount of energy for heating or cooling is needed

NOTE The season lengths are used to determine the operation period of technical systems.
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C.7.8
external temperature
temperature of external air

NOTE 1 For transmission heat transfer calculations, the radiant temperature of the external environment is supposed
equal to the external air temperature; long-wave transmission to the sky is calculated separately.

NOTE 2 The measurement of external air temperature is defined in EN ISO 15927-1, Hygrothermal performance of
buildings - Calculation and presentation of climatic data — Part 1: Monthly means of single meteorological elements

C.7.9

internal temperature

arithmetic average of the air temperature and the mean radiant temperature at the centre of the occupied
zone

NOTE This is the approximate operative temperature according to ISO 7726, Ergonomics of the thermal environment
— Instruments for measuring physical quantities.

C.7.10

set-point temperature of a conditioned zone

internal (minimum) temperature, as fixed by the control system in normal heating mode, or internal (maximum)
temperature, as fixed by the control system in normal cooling mode

internal (minimum intended) temperature, as fixed by the control system in normal heating mode, or internal
(maximum intended) temperature, as fixed by the control system in normal cooling mode

C.7.11

equivalent internal temperature

constant minimum internal temperature, assumed for the calculation of the energy for heating, or maximum
internal temperature, assumed for the calculation of the energy for cooling, leading approximately to the same
average heat transfer as would apply with intermittent heating or cooling, and with inaccuracy of room
temperature control

C.7.12

set-back temperature

minimum internal temperature to be maintained during reduced heating periods, or maximum internal
temperature to be maintained during reduced cooling periods

C.713

heat transfer coefficient

factor of proportionality of heat flow governed by a temperature difference between two environments;
specifically used for heat transfer coefficient by transmission or ventilation

C.7.14

transmission heat transfer coefficient

heat flow rate due to thermal transmission through the fabric of a building, divided by the temperature
difference between the environment temperatures on either side of the construction

NOTE By convention, if the heat is transferred between a conditioned space and the external environment, the sign
is positive if the heat flow is from the space to outside (heat loss).

C.715

ventilation heat transfer coefficient

heat flow rate due to air entering a conditioned space either by infiltration or ventilation, at (supply)
temperature different from the air temperature in the space, divided by the temperature difference between the
internal air and the supply air temperature

C.7.16

building heat transfer coefficient
sum of transmission and ventilation heat transfer coefficients
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C.717

intermittent heating or cooling

heating or cooling pattern where normal heating or cooling periods alternate with periods of reduced or no
heating or cooling

C.718

heat gains

heat generated within or entering into the conditioned space from heat sources other than energy intentionally
utilised for heating, cooling or domestic hot water preparation

NOTE 1 These include internal heat gains and solar heat gains. Sinks that extract heat from the building, are included
as gains, with a negative sign. In contrast with heat transfer, for a heat source (or sink) the difference between the
temperature of the considered space and the temperature of the source is not the driving force for the heat flow.

NOTE 2  For summer conditions heat gains with a positive sign constitute extra heat load on the space.

C.7.19

internal heat gains

heat provided within the building by occupants (sensible metabolic heat) and by appliances such as lighting,
domestic appliances, office equipment, etc., other than energy intentionally provided for heating, cooling or hot
water preparation

NOTE This includes recoverable system thermal losses, if the holistic approach for the calculation of the recovered
system losses is chosen.

C.7.20
solar irradiation
incident solar heat per area over a given period

C.7.21

solar heat gain

heat provided by solar radiation entering, directly or indirectly (after absorption in building elements), into the
building through windows, opaque walls and roofs, or passive solar devices such as sunspaces, transparent
insulation and solar walls

NOTE Active solar devices such as solar collectors are considered as part of the technical building system.

C.7.22
useful heat gains
proportion of internal and solar heat gains that contribute to reducing the energy need for heating

C.7.23

gain utilisation factor

factor reducing the total monthly or seasonal heat gains to obtain the resulting reduction of the energy need
for heating

C.7.24
loss utilisation factor
factor reducing the total monthly heat transfer to obtain the resulting reduction of the energy need for cooling

C.7.25

heat balance ratio
monthly or seasonal heat gains divided by the monthly or seasonal heat transfer
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Table C.1 — Alphabetical list of terms defined
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Term Number
air conditioning system C.23
air conditioning system control C.3.3
auxiliary energy C.21
building C.11
building automation and control C.1.6
building calculation model C.7.3
building heat transfer coefficient C.7.16
calculated energy rating C.5.3
calculation step C.7.5
calculation period C.7.6
CO, emission coefficient C.4.14
cogeneration C.22
commissioning C.34
conditioned space C.1.13
conditioned area C.1.15
conditioned zone C.1.16
confidence interval C.5.9
cooled space C.1.12
dehumidification C.2.6
delivered energy C.45
demand controlled ventilation C.25
design criteria C.3.5
design documentation C.3.6
design energy rating C.55
energy carrier C4.2
energy certification C.5.11
energy certificate C.5.15
energy class C.5.16
energy indicator C.5.12
energy need for domestic hot water C.417
energy need for heating or cooling C.4.15
energy need for humidification or dehumidification C.4.16
energy inspection C.3.1
energy performance of a building C.5.1
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Term Number
energy rating C.b5.2
energy source C.41
energy use for lighting C.4.20
energy use for other services C.4.21
energy use for space heating or cooling or domestic hot water C.4.18
energy use for ventilation C.4.19
energyware C.4.3
equivalent internal temperature C.7.11
external temperature C.7.8
existing building C.1.3
exported energy C.4.6
external dimension C.1.9
gain utilisation factor C.7.23
grid electricity C.4.22
gross calorific value C.4.23
heat balance ratio C.7.25
heat gains C.7.18
heat recovery C.29
heat transfer coefficient C.7.13
heated space C.1.1
heating or cooling season c.7.7
humidification c.27
inspector C.3.2
intermittent heating or cooling c.717
internal heat gains C.7.19
internal dimension CA.7
internal temperature C.7.9
loss utilisation factor C.7.24
measured energy indicator C.5.14
measured energy rating C.5.8
new building C.1.2
net delivered energy C4.7
non-renewable energy C.4.38
non-renewable primary energy factor C.4.13
occupied zone C.1.17
overall internal dimension C.1.8
part load operation C.2.12
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Term Number
primary energy C.4.1
recoverable system thermal loss C.214
recovered system thermal loss C.2.15
reasonable cost C.6.2
reasonably possible C.6.1
reference value C.5.17
renewable energy C.4.9
renewable energy produced on the building site C.4.10
room conditioning system c.24
set-back temperature C.7.12
set-point temperature of a conditioned zone C.7.10
solar heat gain C.7.21
solar irradiation C.7.20
space cooling C.7.2
space heating C.71
standard calculated energy indicator C.5.13
standard energy rating C.54
standard use data set C.5.7
statistical tolerance interval C.5.10
system boundary C44
system thermal loss C.2.13
tailored energy rating C.5.6
technical building sub-system C.1.5
technical building system C.14
thermal envelope area C.1.10
total primary energy factor C.4.12
transmission heat transfer coefficient C.7.14
useful heat gains C.7.22
validated building data set C.74
ventilation C.28
ventilation heat transfer coefficient C.7.15
ventilation heat recovery C.210
waste heat utilisation c.2.11
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Annex D

Common symbols and subscripts

(to be added)
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