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1. Background
The EU Directive on Energy Performance of Buildings states in an Annex a general framework for
the calculation of energy performance and building categories to be included, see Appendix 1. Also,
it is noted that standards regarding calculation of lighting and air-conditioning system should be
developed. 

This compendium takes this framework as the starting point and compares it to existing EN and
ISO standards on calculation of energy performance, to see which aspects are covered by standards
and where the gaps are in standardisation. Also ongoing standardisation work is reviewed. The
focus here is on relatively simple “hand-calculation” methods, and not building simulation
computer models, which are much more difficult to validate and standardise. Work with validation
on simulation models are or have been performed in different IEA Implementing Agreements.

The aspects of the framework of the Directive are expanded for clarity below. In the following
section, the aspects are met by standards in effect or in progress. At this point, we have not changed
the order of the aspects and the building categories, although the framework aspect are not in
complete logical order and building categories might have to be re-grouped owing to calculation
procedures. 

The aspects that ought to be covered for an energy performance calculation of a building:
1.a. Thermal characteristics Shell: building components, thermal bridges, thermal

 storage, air leakage
Interior partitions and floors: thermal storage

1.b. Heating installation Emission losses, distribution and generation losses (e.g.
 pipe and boiler insulation levels), control losses,
Hot water supply DHW circulation losses, standby losses

1.c. Air-conditioning installation Cooling load, efficiency losses
1.d. Ventilation Air flow heat losses, ventilation system, air leakage, airing,

 heat recovery
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1.e. Built-in lighting installation Internal gain
1.f. Position and orientation of buildings Solar gain, wind exposure

Outdoor climate Temperature, solar, wind 
1.g. Passive solar systems Trombe-wall, etc.

Solar protection Shading, etc.
1.h. Natural ventilation Air flow (variable)
1.i. Indoor climatic conditions,

including the design indoor climate. Indoor temperature, indoor air quality. 

The positive influence of renewable energy sources on the environment:
2.a. Active solar systems or other system (contribution to DHW and maybe heating)

based on renewable energy sources
2.b. Electricity produced by CHP (renewable energy sources, efficiency)
2.c. District or block heating and cooling systems (renewable energy sources, increased

 distribution losses, saved electricity for
 cooling)

2.d. Natural lighting (saved electricity and cooling energy).

Building categories included in the directive:
a. Single-family houses of different types
b. Apartment blocks
c. Offices
d. Education buildings
e. Hospitals
f. Hotels and restaurants
g. Sport facilities
h. Wholesale and retail trade services buildings
i. Other (warehouses, museums, cold stores...)

2. Calculation standards related to the directive

Starting from the contents of the calculation framework and looking at European and international
standards, the standard EN 832 and especially its coming successor prEN ISO 13790, “Thermal
performance of buildings – calculation of energy use for space heating”, provides a good starting
point. These standards include reference standards covering many of the aspects given in the
framework. Table 1 below is an attempt to systemise existing and coming standards in order to see
where the gaps are and where standardisation work is needed. Normative references to prEN ISO
13790 is given in Appendix 2.

Preferably, as few calculation models as possible should be used to cover the different building
categories. It may, however, be necessary with more than one model, depending on the desired
output and accuracy.

Table 1.  List of standards including the aspects.
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Aspect

Sub-aspect

TC Std No Building
category
a-i as
above

Comments in brief

a. Thermal characteristics 89
building components 89 EN ISO 7345

EN ISO 6946

EN ISO 13789
prEN 13947
EN ISO 13370
EN ISO 10077-1
prEN ISO 10077-2
ISO 10292

a-i Definitions.
Thermal resistance and thermal
transmittance.
Transmission heat loss coefficient.
Curtain walls, simplified method.
Heat transfer to ground.
Windows, doors and shutters, U simple and
numerical.
U for multiple glazing.

thermal bridges 89 EN ISO 10211-1
EN ISO 10211-2
EN ISO 14683

a-i General methods.
Linear thermal bridges.
Linear thermal bridges and default.

air leakage 89 prEN ISO 13790 a-i Annex G (informative).
thermal storage of
envelope, interior

partitions and floors

89 EN ISO 13786 a-i Dynamic thermal characteristics.

b. Heating installation
emission losses,

distribution losses (e.g.
pipe and boiler insulation

levels), control losses
DHW losses

228 prEN 12831

prEN 14335

EN 14336

Method for calculation of the design heat
load.
Method for calculation of system energy
requirements and system efficiencies.

Commissioning of heating systems.
c. Air-conditioning
installation

cooling load, efficiency 156

89

WI 156057
WI 156058
TC 89 N 602
TC 89 N 742

Energy requirements for AC-buildings
Cooling load (JWG).
Part 1: Cooling load calculation.
Part 2: Calculation of energy needs for
building with air conditioning.

d. Ventilation
air flow 156 prEN 13465

WI 156077
WI 156078

WI 156079

prEN 13779
(N433)
WI 156064 (N 300)

a,b
c,f,h?

a,b

a,b

Air flow in dwellings.
Air flow rates in commercial buildings.
Energy losses due to ventilation and
infiltration in commercial buildings.
Energy losses due to ventilation and
infiltration in dwellings.
System performance including energy.

Design and dimensioning for residential
buildings.

air leakage prEN ISO 13790 a-i Annex G (informative).
airing

e. Built-in lighting
installation

169

f. Position and orientation
of buildings,
outdoor climate

89 prEN ISO 13790
prEN ISO 15927-5

prEN ISO 15927-4

TC 89 N 609

a-i
Calculation and presentation of climatic
data: Winter external design air
temperatures and related data.
Data for assessing the annual energy
demand for cooling and heating systems.
Data for design cooling loads and risk of
overheating.
Accumulated temperature differences for 
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Aspect

Sub-aspect

TC Std No Building
category
a-i as
above

Comments in brief

TC 89 N 731
assessing energy use in space heating.

g. Passive solar systems
and solar protection

89 ISO 9050
prEN 13363-1
prEN 13363-2
prEN ISO 13790

a-i Light and solar transmittance
Solar protection and glazing. Simplified
and reference methods.
Annexes E and F.

h. Natural ventilation 89 prEN ISO 13790 a,b Annex G (informative).
i. Indoor climatic
conditions, including the
design indoor climate.

89 prEN ISO 13791
prEN ISO 13792

a,b,c, Internal temp. of a room without cooling.
Criteria and validation procedures,
Simplified calculation method.

156 CR1752:1998 c,d,f,h? Design criteria and the indoor
environment. Criteria to achieve good
indoor air quality in offices, schools,
meeting rooms, restaurants, stores etc.
Classification scheme based on perceived
indoor climate.

Note: TC stands for Technical Committee in standardisation work. Not yet published work items in different stages are
in italic. JWG means joint working group involving more than one TC. WI means working item. 

Comments on Table 2 are the following:

• For heating and DHW systems, prEN 14335 includes losses from poor temperature control
(also prEN ISO 13790 could be used for this), but guidelines/values are missing.

• Work on cooling load and cooling efficiencies has just started and will probably not be
ready before the directive comes into force. 

• The effect of air leakage (or air infiltration), could be calculated using the informative annex
in prEN ISO 13790 for all types of buildings. Working documents on ventilation includes
infiltration, but another method is used.

• The effect of airing by window opening or other means should be addressed by a standard or
guidelines.

• A method for internal gains is missing. Built-in lighting could be regarded as an internal
gain.

In Table 2, the effect of using renewable energy sources is given. To our knowledge, there are no
calculation standards in this field today. 

The effect of the measures in Table 2 is either to reduce the amount of purchased heating energy, as
using a solar collector, or reducing the environmental load, e.g. the greenhouse gas effect, by
reducing air pollutants when switching to e.g. bio fuel.

Environmental load calculations, e.g. to CO2 emissions, from the use of most energy sources could
be performed using the principles in the ISO 14040-43 standards. 
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Table 2.  The positive influence of the following aspects shall, where relevant in this calculation, be
taken into account.

TC Std No Building
category
a-i as
above

Comments

a. Active solar
systems or other
system based on
renewable energy
sources 

a-i Contribution to DHW and maybe
heating.
Separate calculation necessary.

b. Electricity
produced by CHP 

a-i (renewable energy sources,
efficiency). Possible reduction in air
pollutants.

c. District or block
heating and cooling
systems 

a-i (renewable energy sources,
increased distribution losses, saved
electricity for cooling)

d. Natural lighting a-i Connected to aspect e above. Saved
electricity and cooling energy.

Building categories

The building envelope standards cover basically all types of buildings listed in the directive.
Standards on building services are likely to be more system and equipment dependent, which puts
higher demands on differentiation in standards. The building categories might have to be regrouped,
for similarities more in terms of functional requirements on indoor climate and the corresponding
need for building services. Could the term commercial buildings used in standards be clearly
translated to the categories in the directive?

In Table 3, an attempt to correlate the standards to building categories is performed. To penetrate
this in full, detailed knowledge of each standard is required, which was not possible to achieve
within this project. However, the table indicates those building categories where standards are
missing. As could be expected, dwellings and offices are covered the most, and as we move to less
common building categories, standards are less. The difference, though, seems to be small.

Most of the standards cover the design of new buildings. For existing buildings, there are often
much less detailed knowledge about the buildings, and a lot more assumptions has to be made for
the calculations making the results less reliable. These are facts that have to be considered for
energy certification schemes.
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Table 3.  Standards or standards in progress for different building categories. X means that standard
or draft standard exist.

Building category
Standard or group of standards a. b. c. d. e. f. g. h. i.
Heat loss aspects:
a. Thermal characteristics x x x x x x x x x
b. Heating installation x x x x x x x x x
c. Air-conditioning installation, cooling load,
efficiency
d. Ventilation air flow x x x x x

Air leakage x x x x x x x x x
Airing

e. Built-in lighting installation
f. Position and orientation of buildings, outdoor
climate

x x x x x x x x x

g. Passive solar systems and solar protection x x x x x x x x x
h. Natural ventilation x x
i. Indoor climatic conditions, including the design
indoor climate.

x x x x x x

Renewables:
a. Active solar systems or other system based on
renewable energy sources 
b. Electricity produced by CHP 
c. District or block heating and cooling systems 
d. Natural lighting
a. Single-family houses of different types b. Apartment blocks
c. Offices d. Education buildings
e. Hospitals f. Hotels and restaurants
g. Sport facilities h. Wholesale and retail trade services buildings
i. Other types of energy consuming buildings.

3 Overview of ongoing standardisation work

Where ongoing work has resulted in a preliminary standard or working document, it has been listed
in Table 1 (in italics). A list of related technical committees and relevant working documents is
given in Appendix 3. In addition to the here listed, there are also many technical committees on
specific products or group of products and their properties, which is out of the scope of this
compendium.

4 Other European and international projects

The most relevant European project for overall calculation is the ENPER-TEBUC within the SAVE
Programme. Within this project, a summary of calculation procedures for energy performance for
national regulations was performed. The report highlights the main differences and similarities for
21 European countries (Ref: Energy Performance of Buildings. Calculation procedures used in
European countries. CSTB-DDD-AGE No 02126R).

Work within the IEA is in many cases relevant, but more research oriented. Relevant Implementing
Agreements and scopes of some Tasks (Annexes) are listed in Appendix 4. Methods for validation
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and documentation of building simulation models has been developed and also implemented in an
ASHRAE standard. 

5 Gaps in standards and ongoing standardisation work

From Table 1 above, it seems like in the near future we will have an almost complete set of
standards for the building envelope thermal calculation, including thermal storage. Applying these
standards to find heat losses for buildings could be performed satisfactorily for the given building
categories.

Standards for taking heating and DHW system efficiencies into account, e.g. energy losses of
different systems and equipment for building services, are under way and work is in progress. 

However, calculation guidelines for sub-system losses are missing (this could also include towel
dryers and floor heating in bathrooms). Heat recovery from sewage water could also be a part of
this.

A simplified calculation method for cooling load and cooling energy use including efficiency losses
should be established. Work in this field has just started.

The terms “air leakage”, which is used in conjunction with the building envelope, and “air
infiltration”, used in ventilation design, should be coordinated as they in principle are the same.
This is also important for natural and hybrid ventilation systems, where calculation guidelines are
missing. Another relatively important part of this is to estimate the influence of airing, e.g. by
window opening, on the air change rate.

A method to build up internal gains (from domestic electricity use, electricity for the building,
people, etc.) by adding individual components from the bottom and up, is missing. Using this
approach, important parts of the internal gains will be visible, and thereby creating an incentive to
reduce them. The principle could be standardised, but values will differ between countries. 

Built-in lighting could be included in the above strategy, and could be used for all types of
buildings. It is also possible to give credit for natural lighting using this approach.

There seems to be no standards on calculation of energy supply from solar heating systems
including active seasonal storage or the use of other renewable energy sources, as could be used in
cogeneration plants or district/block heating or cooling distribution systems.

European standards on verification schemes, i.e. to assess the real energy use compared to design
energy use, also seem to be missing. This would include measurements or calculations or a
combination thereof, which would be important for the credibility of the calculation procedures and
energy certification schemes. 

Normalisation criteria, as e.g. kWh/m2, for benchmarking purposes are not included in standards. A
clear definition on e.g. which m2 that is included is necessary in this case. Even though the values
would differ between countries, principles for calculation could be standardised.
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CO2 and environmental load calculation from energy use is covered by standards, but not how to
include the use of renewable energy sources in the building calculations.

It should also be noted that we are discussing relatively simple calculation methods, with the
purpose of giving reasonably accurate yearly or monthly results. We are here not looking at hourly
building simulation models, which are much more difficult to validate and standardise.

6 Need for further development

This investigation of existing standards and standardisation work has put focus on some issues that
have to be developed before the implementation of the directive, for calculation purposes:

- Cooling load and energy use for cooling.
- If we assume lighting has high priority, a method to calculate all internal gains should be

developed.
- A method for establishing the air change rate based on air leakage (air infiltration), airing

and natural/hybrid/mechanical ventilation should also be developed.
- Verification and normalisation methods for credibility and to compare between countries.
- Calculation schemes for the use of renewable energy sources.

The other gaps in standards, as mentioned in Sections 2 and 5, are also important but could be
managed temporarily by submitting guidelines for input data to the calculations.

In terms of creating new standards on the topics above, the time frame is very short, and the
possibility that new topics will be implemented in standards before the starting date of the directive,
is very small, even if additional financial resources are allocated.

It is important to also agree on a long-term strategy for developing the calculation methods.
It is probable, that one calculation method will not cover all aspects and building categories of the
Directive. For some applications, more advanced simulation models will have to be used to provide
satisfying accuracy. The ongoing and future work IEA on methods for validation and
documentation of simulation tools, could be valuable in a process of approving models.
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Appendix 1. ANNEX to Annex: General Framework for the calculation of
energy performance of buildings (Article 3)

1. The methodology of calculation of energy performance of buildings shall include at least the
following aspects:

a. Thermal characteristics of the building (shell and interior partitions, etc.). These characteristics
may also include air-tightness

b. heating installation and hot water supply, including their insulation characteristics
c. air-conditioning installation
d. ventilation 
e. built-in lighting installation (mainly the non-residential sector)
f. position and orientation of buildings, including outdoor climate
g. passive solar systems and solar protection
h. natural ventilation
i. indoor climatic conditions, including the design indoor climate.

2. The positive influence of the following aspects shall, where relevant in this calculation, be
taken into account:
a. active solar systems or other heating and electricity system based on renewable energy sources
b. electricity produced by CHP
c. district or block heating and cooling systems
d. natural lighting.

3. For the purpose of this calculation buildings should be adequately classified into categories
such as:
a. single-family houses of different types
b. apartment blocks
c. offices
d. education buildings
e. hospitals
f. hotels and restaurants
g. sport facilities
h. wholesale and retail trade services buildings
i. other types of energy-consuming buildings.
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Appendix 2. Normative references from prEN ISO 13790, Thermal
performance of buildings – Calculation of energy use for space heating
(draft dated 2002-10-31)

Standards in bold face are mentioned directly in prEN ISO 13790, others are mentioned indirectly.

 EN ISO 7345, Thermal insulation – Physical quantities and definitions (ISO 7345:1987)
(no references)

 ISO 9050, Glass in building — Determination of light transmittance, solar direct
transmittance, total solar energy transmittance, ultraviolet transmittance and related
glazing factors (no references)

 EN ISO 13370:1998, Thermal performance of buildings – Heat transfer via the ground –
Calculation methods (ISO 13370:1998)

• EN ISO 6946, Building components and building elements - Thermal resistance and thermal
transmittance - Calculation method (ISO 6946:1996)

• EN ISO 10211-1, Thermal bridges - Calculation of heat flows and surface temperatures –
Part 1: General methods (ISO 10211-1:1995) + Corrigendum

• EN ISO 10211-2, Thermal bridges - Calculation of heat flows and surface temperatures –
Part 2: Linear thermal bridges (ISO 10211-2:2001)

• EN ISO 10456, Building materials and products - Procedures for determining declared and
design thermal values (ISO 10456:1999)

� ISO 8301 Thermal insulation – Determination of steady-state specific thermal
resistance and related properties – Heat flow meter apparatus

- ISO 9229, Thermal insulation – Materials products and systems - Vocabulary

� ISO 8302 Thermal insulation - Determination of steady-state specific thermal
resistance and related properties – Guarded hot plate apparatus

� EN ISO 8990 Thermal insulation - Determination of steady-state thermal transmisison
properties – Calibrated and guarded hot box (ISO 8990:1994)

 EN ISO 13786, Thermal performance of building components – Dynamic thermal
characteristics – Calculation methods (ISO 13786:1999)

 EN ISO 13789, Thermal performance of buildings – Transmission heat loss coefficient –
Calculation method

• EN ISO 10077-1, Thermal performance of windows, doors and shutters – Calculation of
thermal transmittance – Part 1: Simplified method (ISO 10077-1:2000)

� prEN 1279-1, Glass in building – Insulating glass units – Part 1: Generalities and dimensional
tolerances

� prEN 1279-3, Glass in building – Insulating glass units – Part 3: Initial type testing on gas-filled
insulating glass units; gas leakage rate

� prEN 12412-2, Thermal performance of windows, doors and shutters – Determination of
thermal transmittance by hot box method – Part 2: Frames



11

- EN 1946-4, Thermal performance of building products and components – Specific criteria for
the assessment of laboratories measuring heat transfer properties – Part 4: Measurements by  hot
box methods

EN 1934, Thermal performance of buildings – Determination of thermal
resistance by hot box method using heat flow meter – Masonry

EN 1946-1, Thermal performance of building products and components
– Specific criteria for the assessment of laboratories measuring heat
transfer properties – Part 1: Common criteria

- prEN 12519, Doors and windows – Terminology

- EN 12664, Thermal performance of building materials and products – Determination of thermal
resistance by means of guarded hot plate and heat flow meter methods – Dry and moist products
of medium and low thermal resistance

EN 1946-2, Thermal performance of building products and components
– Specific criteria for the assessment of laboratories measuring heat
transfer properties – Part 2: Measurements by guarded hot plate method 

EN 1946-3, Thermal performance of building products and components
– Specific criteria for the assessment of laboratories measuring heat
transfer properties – Part 3: Measurements by heat flow meter method 

EN 12667, Thermal performance of building materials and products –
Determination of thermal resistance by means of guarded hot plate and
heat flow meter methods – Products of high and medium thermal
resistance

- EN ISO 12567-1:2000, Thermal performance of windows and doors – Determination of thermal
transmittance by hot box method - Part 1: Complete windows and doors (ISO 12567-1:2000)

IEC 60584-1, Thermocouples – Part 1: Reference tables

� EN 12524, Building materials and products – Hygrothermal properties – Tabulated design
values

� prEN ISO 10077-2, Thermal performance of windows, doors and shutters – Calculation of
thermal transmittance - Part 2: Numerical method for frames

- ISO 10292, Glass in building - Calculation of steady-state U values (thermal transmittance) of
multiple glazing

• EN ISO 14683, Thermal bridges in building construction – Linear thermal transmittance –
Simplified methods and default values (ISO 14683:1999)

 EN 13363-1, Solar protection devices combined with glazing – Calculation of solar and
light transmittance – Part 1: Simplified method

• EN 410, Glass in building – Determination of luminous and solar characteristics of glazing 

� prEN 1098, Glass in building – Determination of thermal transmittance (U-value) – Calibrated
and guarded hot box method
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• EN 673, Glass in building – Determination of thermal transmittance (U-value) – Calculation
method

• EN 674, Glass in building – Determination of thermal transmittance (U-value) – Guarded hot
plate method

• EN 675, Glass in building – Determination of thermal transmittance (U-value) – Heat flow
meter method

 EN 13363-2, Solar protection devices combined with glazing – Calculation of solar and
light transmittance Part 2: Reference method

• prEN 12898, Glass in building – Determination of the emissivity

• prEN ISO 13791, Thermal performance of buildings – Calculation of internal temperatures of a
room in summer without mechanical cooling – General criteria and validation procedures

� EN ISO 9251, Thermal insulation - Heat transfer conditions and properties of materials –
Physical quantities and definition (ISO 9251:1987) (no references)

� EN ISO 9346, Thermal insulation - Mass transfer - Physical quantities and definitions
(ISO 9346:1987) (no references)

• EN ISO 9288, Thermal insulation - Heat transfer by radiation - Physical quantities and
definitions n(ISO 9288:1989)

 prEN 13465, Ventilation for buildings – Calculation methods for the determination of
airflow rates in dwellings

• ISO 9972, Thermal insulation – Determination of building air tightness – Fan
pressurization method

� ISO 6781, Thermal insulation – Qualitative detection of thermal irregularities in building
envelopes – Infrared method (no references)

• prEN 13141-1, Ventilation for buildings – Performance testing of components/products
for residential ventilation – Part 1: Externally and internally mounted air transfer devices

� prEN bbb: Components/products for residential ventilation – Required and optional
performance characteristics

� prEN 1027, Windows and doors – Watertightness – Test method

� prEN 20140-10, Acoustic – Measurement of sound insulation in buildings and of building
elements Part 10: Laboratory measurement of airbone sound insulation of small building
elements

� EN 23741, Acoustic – Determination of sound power levels of noise sources – Precision
methods for broad – Band sources in reverberation rooms

� ISO 5219, Air distribution and air diffusion – Laboratory aerodynamic testing and rating of air
terminal devices

� ISO 5221, Air distribution and air diffusion – Rules to methods of measuring air flow rate in an
air handling duct

• prEN 13141-2, Ventilation for buildings – Performance testing of components/products for
residential ventilation – Part 2: Exhaust and supply air terminal devices

� prEN dddd, Ventilation for buildings – Air terminal devices - …..
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� prEN 12238, Ventilation for buildings – Air terminal devices – Aerodynamic testing and rating
for mixed flow application

� EN 61260, Electroacoustics - Octave-band and fractional-octave-band filters

� EN 60651, Sound level meters

� EN 60804, Integrating-averaging sound level meters

� EN 23742, Acoustics – Determination of sound power levels of noise sources – Precision
methods for discrete-frequency and narrow-band sources in reverberation rooms

� EN ISO 5167-1, Measurement of fluid flow by means of pressure differential devices – Part 1:
Orifice plates, nozzles and venturi tubes inserted in circular cross-section conduits running full

• prEN 13141-5, Ventilation for buildings – Performance testing of components/products for
residential ventilation – Part 5: Cowl and roof outlet terminal devices

� prEN xxxx-4, Ventilation for buildings – Performance tersting of components/products for
residential ventilation – Part 4: Fans used in residential ventilation systems

• EN 13289, Thermal performance of buildings – Determination of air permeability of buildings –
Fan pressurization method

• CR 12792, Ventilation for buildings – Symbols and terminology
• CR 1749, European scheme for the classification of gas appliances according to the method of

evacuation of products of combustion (types)

2003-01-28
MA
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Appendix 3. Ongoing standardisation work

Standardisation work related to the directive is performed in technical committees and produced
working documents and draft standards. An update on progressing work is given in the following.

Technical committees in related topics
CEN/TC 89, Thermal Performance of buildings and building components

 ISO/TC 163, Thermal Performance and energy use in the built environment
 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
 
There are also many technical committees on specific products or group of products and their
properties, which is out of the scope of this compendium.

Working documents related to energy calculations

TC 89 ongoing work December 2002:
prEN ISO 10077-2, Thermal performance of windows, doors and shutters – Calculation of
thermal transmittance – Part 2: Numerical methods for frames.
prEN 13363-1, Solar protection devices combined with glazing – Calculation of solar energy
and light transmittance – Part 1: Simplified method.
prEN ISO 13790, Thermal performance of buildings – calculation of energy use for space
heating.
prEN ISO13791, Thermal performance of buildings – Internal temperatures in summer of a
room without mechanical cooling – General criteria and validation procedures.
prEN ISO13792, Thermal performance of buildings – Internal temperatures in summer of a
room without mechanical cooling – Simplified calculation method.
TC 89 N 556, CEN Technical Report: Thermal performance of buildings and installations –
Classification of assumptions for temperature, load and energy calculation procedures.
prEN ISO 15927-5, Hygrothermal performance of buildings – Calculation and presentation
of climatic data – Part 5: Winter external design air temperatures and related data.
prEN ISO 15927-4, Hygrothermal performance of buildings – Calculation and presentation
of climatic data – Part 4: Data for assessing the annual energy demand for cooling and
heating systems.
prEN 13947, Thermal performance of curtain walling – Calculation of thermal transmittance
– Simplified method.
TC 89 N 820, Amendment 2 on EN ISO 6946:1996, Annex D.3: Correction for mechanical
fasteners.
prEN 13363-2, Solar protection devices combined with glazing – Calculation of solar and
light transmittance – Part 2: Reference method.
TC 89 N 609, Hygrothermal performance of buildings – Calculation and presentation of
climatic data – Part 2: Data for design cooling loads and risk of overheating.
TC 89 N 731, Hygrothermal performance of buildings – Calculation and presentation of
climatic data – Part 6: Accumulated temperature differences for assessing energy use in
space heating.
TC 89 N 602, Buildings – Calculation of cooling load and energy needs for cooling – Part 1:
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Cooling load calculation.
TC 89 N 742, Buildings – Calculation of cooling load and energy needs for cooling – Part 2:
Calculation of energy needs for building with air conditioning.
TC 89 N 357, Technical report: Calculation of the optimum economical thickness of
insulating layers.
Postponed work item on Cold stores and freezing chambers – Calculation of transmission
losses and energy consumption.

ISO/TC 163 work is essentially the same as TC 89.

TC 156 ongoing work August 2002:
prEN 13465 (N453) Residential ventilation - Simplified calculation method
prEN 13779 (N433) System performance including energy
WI 156057 Energy requirements for AC-buildings
WI 156058 Cooling load (JWG)
WI 156077 Calculation methods for air flow rates in commercial buildings
WI 156078 Calculation methods for energy losses due to ventilation and infiltration in
commercial buildings
WI 156079 Calculation methods for energy losses due to ventilation and infiltration in
dwellings.

TC 169 ongoing work March 2003:
prEN 14255-2 Incoherent optical radiation - Part 2: Visible-/IR-Radiation - Artificial
radiation at indoor work places
prEN 13032-2 Light and lighting - Measurement and presentation of photometric data of
lamps and luminaires - Part 2: Presentation of data for indoor and outdoor work places

TC 228 ongoing work August 2002:
prEN 12831 Method for calculation of the design heat load
prEN 14335 Method for calculation of system energy requirements and system efficiencies
prEN 12828 & prEN 14337 Design of water based and electric heating systems
WI 0228014 Design of HP driven heating systems (including energy calculation input for
prEN 14335)
WI 0228015 Design of embedded surface heating and cooling systems
WI 228016 Economic performance of heating systems in buildings.

TC 247 no ongoing related calculation work in Nov 2002.

Working documents related to verification/classification/requirements:

TC 89 N 477, Ways of expressing thermal requirements for buildings.
TC 89 WI 48, Ways of expressing requirements on thermal comfort – Assessment of air and surface

temperatures.
TC 89WI 47, Ways of expressing thermal requirements for buildings (stalled WI of

CENTC89WG4)
TC 89 WI 50, Energy declaration of buildings (stalled WI of CENTC89WG4).
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Appendix 4. Ongoing relevant work within the IEA

Below, some of the relevant implementing agreements and scopes of Tasks (Annexes) are
referenced.

Energy Conservation in Buildings & Community Systems Programme (ECBCS) 

Summary of Annex 30: Bringing Simulation to Application 
A lot of calculation tools and simulation models have been developed over the past few years, both
inside and outside IEA projects. These tools are still dispersed and their integration into the global
energy analysis in the design practice has not been achieved until now. Further a great deal of effort
has also been invested by other research organisations in order to produce user friendly simulation
models, however, the practical use of existing simulation models is very limited in building and
HVAC design. 
Many powerful models stay unused because of their poor documentation, bad manuals and/or
because the users are not provided with simple and transparent procedures for model input
generation. This can be improved by giving guidelines for input generation and the use of standard
product databases. 
The aim of the project is to bring simulation to application. Simulation should be applied in all
stages of the building design process, so that quick feedback on design implications can be given.
Simulation tools should also allow the designer to compare various options and see whether (or to
what extent) each component is necessary. 

The Annex is divided into 4 Subtasks:
Subtask 1: Qualification of Simulation models:
The aim of this Subtask is to make safer the simulations, thanks to better selection and a better use
of the models available. This activity will include a review of HVAC models available; a review of
data sets; a definition of simulation requirements and a definition of qualification tests. 
Subtask 2: Design Process Analysis
The aim of this Subtask is to make more efficient the use of simulation tools at different stages of
the building cycle. This will include a description of the data required for the use of simulation in
the different phases of design; a description of simulation results to support the decisions in the
different phases and a description of the information flow from preliminary design until audit and
retrofit. 
Subtask 3: Information Management
The aim of this Subtask is to establish better communications among the "clients" the simulation
"specialists" and the simulation software. It is planned to review the possibilities offered by existing
simulation tools; classify these tools, establish a checklist of data required and propose default
values and define possible support for data collection and communication language among users. 
Subtask 4: Data Exchange
The aim of this Subtask is to make easier and more efficient the data exchange when using
simulation tools all along the building life cycle. This activity will include a review of the data
exchange formats available; a selection of one data exchange format, which has a connection to a
simulation program. 
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Solar Heating and Cooling Programme

Summary of Task 22: Building Energy analysis tools
The overall goal of Task 22 is to establish a sound technical basis for analysing solar, low-energy
buildings with available and emerging building energy analysis tools. This goal will be pursued by
accomplishing the following objectives: 
Assess the accuracy of available building energy analysis tools in predicting the performance of
widely used solar and low-energy concepts; 
Collect and document engineering models of widely used solar and low-energy concepts for use in
the next generation building energy analysis tools; and 
Assess and document the impact (value) of improved building energy analysis tools in analysing
solar, low-energy buildings; and widely disseminate research results to tool users, industry
associations, and government agencies. 

SCOPE
Task 22 will investigate the availability and accuracy of building energy analysis tools and
engineering models to evaluate the performance of solar and low-energy buildings. The scope of the
Task is limited to whole building energy analysis tools, including emerging modular type tools, and
to widely used solar and low-energy design concepts. Tool evaluation activities will include
analytical, comparative, and empirical methods, with emphasis given to blind empirical validation
using measured data from test rooms or full scale buildings. Documentation of engineering models
will use existing standard reporting formats and procedures. The impact of improved building
energy analysis tools will be assessed from a building owner perspective. 
The audience for the results of the Task is building energy analysis tool developers, and energy
standards development organizations (i.e ASHRAE and CEN). However, tool users, such as
architects, engineers, energy consultants, product manufacturers, and building owners and
managers, are the ultimate beneficiaries of the research, and will be informed through targeted
reports and articles. In order to accomplish the stated goal and objectives, the Participants carried
out research in the framework of two Subtasks during the initial phase of the Task: 
Subtask A: Tool Evaluation 
Subtask B: Model Documentation 
During a Task Extension Phase, the Participants will focus on two new Subtasks: 
Subtask C: Comparative Evaluation 
Subtask D: Empirical Validation 

The Task was initiated in January 1996, with the initial phase completed in December 2000. The
Task Extension Phase began in January 2001 and will be completed December 2002. 
A continuation is suggested with a planning meeting in April 2003.

Other relevant implementing agreements:
District heating and Cooling Programme including CHP
Heat Pump Programme 
Lighting, suggested Programme
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