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General introduction  
 

The aim of the CENSE project is to support the EU Member States and other target groups in gaining 
awareness and achieving effective use of the European (CEN) standards that are related to the EPBD. 

These standards were successively published in the years 2007-2008 and are currently either already being 
implemented or will soon be implemented in many EU Member States.  

The European Commission, DG TREN and DG Enterprise, gave Mandate 343 to CEN. It ordered CEN to 
develop a methodology for calculating the integrated energy performance of buildings in accordance with the 
terms set forth in Directive 2002/91/EC (Energy Performance of Buildings Directive-EPBD).  

Access to this methodology in the form of European Standards makes it possible to coordinate the various 
measures for improving the energy efficiency in buildings that are used in the Member States. It will increase 
the accessibility, transparency and objectivity of energy performance assessment in the Member States (as 
mentioned in recital (10) of the EPBD). 

The role of the EPBD-CEN standards is to provide a common European concept and common methods for 
preparing energy performance certification and energy inspections of buildings. However, the implementation 
of these CEN standards in the EU Member States is far from trivial: the standards cover a wide variety of 
levels and a wide range of interlaced topics from different areas of expertise. They comprise different levels 
of complexity and allow differentiation and national choices at various levels for different applications.  

One of the main activities in the CENSE project is “to communicate the role, status and content of these 
standards as widely as possible and to provide guidance on their implementation”. To fulfil this task many so 
called Information Papers have been published with background and practical information related to the CEN 
standards developed in the framework of the EPBD. The Information Papers of each work field in the energy 
building sector are compiled in a Booklet as present. This Booklet is part of a series consisting of the 
following volumes: 

Booklet 1: Overall Energy Performance of Buildings 

Booklet 2: Building Energy Performance 

Booklet 3: Heating Systems and Domestic Hot Water 

Booklet 4: Ventilation and Cooling Systems 

Booklet 5: Inspection of Systems for Heating, Air Conditioning and Ventilation 

 

In each booklet the Information Papers are clustered to the specific appliances, systems, calculation 
methods,  etc. Additional to each Information Paper a PowerPoint presentation is at disposal for 
dissemination and training purposes. All these documents and more information, like a database with 
frequently asked questions, are separately available on the CENSE website:  http://www.iee-cense.eu/ 

A second major activity in the CENSE project is "to collect comments and good practice examples from EU 
Member States aiming to remove obstacles and to collect and secure results from relevant SAVE and FP6 
projects". This feed back aimed to produce recommendations to CEN for a "second generation" of CEN 
standards on the energy performance of buildings. Several reports from questionnaires and workshops, draft 
recommendations, etc. were gradually made available on the CENSE website for comment:  http://www.iee-
cense.eu/.  

 

All final products from the project will be available at the website before the end of May 2010.  

http://www.iee-cense.eu/
http://www.iee-cense.eu/
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The consortium of the project consists of thirteen partners (from nine different countries) who are all experts 
and active in CEN-EPBD. They combine this expertise with knowledge and experience of implementation at 
the national level. 

 

TNO (coordinator) The Netherlands www.tno.nl

Berrie van Kampen*, Dick van 
Dijk*, Hans van Wolferen, Theo 
Thijssen, Marleen Spiekman 

CSTB France www.cstb.fr

Johann Zirngibl, Hicham Lahmidi, 
Claude François, Jean-Robert 
Millet 

ISSO The Netherlands www.isso.nl Jaap Hogeling, Kees Arkesteijn 

Fraunhofer - IBP Germany www.ibp.fraunhofer.de
Hans Erhorn, Anna Staudt, Jan 
de Boer 

DTU Denmark www.ie.dtu.dk
Bjarne Olesen, Peter Strøm-
Tejsen 

Camco United Kingdom www.camcoglobal.com Robert Cohen 

FAMBSI Finland www.fambsi.fi Jorma Railio 

EDC Italy www.edilclima.it  Laurent Socal 

HTA Luzern Switzerland www.hslu.ch Gerhard Zweifel 

BRE United Kingdom www.bre.co.uk Roger Hitchin, Brian Anderson 

Viessmann Germany www.viessmann.de Jürgen Schilling 

Roulet Switzerland www.epfl.ch Claude-Alain Roulet 

JRC (IES) Eur.Commission ies.jrc.ec.europa.eu Hans Bloem 
*: Project coordination 
 
Collaboration has been established with the following European umbrella (mainly branch) organizations, 
such as CEN BT/TC 371, EuroAce, EURIMA, EHI, REHVA, EUROVENT, ESTIF, Euro Heat & Power and 
ECOS (see website for details). 

http://www.tno.nl/
http://www.cstb.fr/
http://www.isso.nl/
http://www.ibp.fraunhofer.de/
http://www.ie.dtu.dk/
http://www.fambsi.fi/
http://www.edilclima.it/
http://www.hslu.ch/
http://www.bre.co.uk/
http://www.viessmann.de/
http://www.epfl.ch/
http://ies.jrc.ec.europa.eu/
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 Cluster Ventilation 
 
 
 
Introduction  
 
These papers give a short introduction to the CEN standards on designing, calculating the impact of 
ventilation devices on the global energy calculation of buildings and describing the method for calculating 
ventilation airflows rates for buildings to be used in applications such as energy calculations, heat and 
cooling load calculations, summer comfort and indoor air quality evaluations.  
The input parameters and calculation method can be adjusted or complemented. Different clauses of these 
standards explain what must/can/should be taken into account for each application, and which method 
should be used in each case. 
 
The following figure provides an overview on how these standards can be used in the ventilation calculation.  
  

Air flow calculation 

Energy for ventilation and 
air heating and cooling 

Global energy use 
calculation 

Air flow requirement for 
comfort and health 

15242 

 
15241 

15603 

13779  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Information papers  
 
IP 110: Information paper on EN 15242 - Ventilation for buildings - Calculation 

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

 
IP 111: Information paper on EN 15241-Calculation methods for energy losses due 

to ventilation and infiltration 
 
IP 112: Information paper on EN 13779-Ventilation performance requirements for 

ventilation and room-conditioning systems   
 
 

Presentations  
 
Besides Information Papers, corresponding presentations have been prepared to support communication 
about EN EPBD standards as well as lectures. Presentations often include notes to explain the slides and to 
support lecture preparation. 
Presentations can also be downloaded freely from http://www.iee-cense.eu/  

http://www.iee-cense.eu/
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MECHANICAL VENTILATION 

15242 §6.2

PASSIVE AND HYBRID DUCT
VENTILATION

15242 §6.3

COMBUSTION AIR FLOWS
15242 §6.4

WINDOWS OPENING
15242 §6.5

INFILTRATION AND 
EXFILTRATION

15242 §6.6
 
What is taken into 
account ? 
 
 
 
 
 
 
 
 
 
 
Scheme of the air flows 
calculated in the 
standard 
 

 

2 > Principles of the method 

Three methods are proposed in the standard:  

Direct method 

The calculation of mechanical airflows, combustion airflows and window 
opening airflows, are all based on systems characteristics, external 
conditions and design airflows. They do not depend on the internal 
pressure condition: the interaction between the ventilation systems and 
the leakages is neglected.  

For this reason, one can use a direct method to calculate infiltration and 
exfiltration airflows following § 6.7 of the present standard. 

Iterative method 

The iterative method is required when the interaction between the 
ventilation systems and the leakages can not be neglected. This method is 
therefore required when passive duct ventilation is used.  

Statistical analysis for energy calculation 

This method can be specified at the national level for energy calculations. 
The requirements for the methods are given in §7.2.3.3 of the present 
standard. 

 

The methods given in the standard cover flows from:  

› Mechanical ventilation systems 
› Passive and hybrid duct ventilation  
› Combustion airflows 
› Windows that are opened manually for airing or to achieve thermal 

comfort in summertime 
› Leakage through external envelope components 
 

EPBD Buildings Platform > P110_EN_CENSE_EN_15242 2   



 

3 > Mechanical air flow calculation 

Scope 

The calculation is based on the required airflows, which are not part of the 
present standard (see EN 13779). The values are corrected to take into 
account:  

 
 
Input parameters for 
mechanical air flow 
calculation 
 

› Whether the air handling unit is situated in the conditioned area or 
outside it (indoors or outdoors) 

› Whether the fan is switched on or off (or differs from the onde 
envisaged in the design) 

› The ventilation effectiveness, which is determined by the pollutant 
concentration in the extract air, and in the breathing zone 

› The accuracy of the system design in relation to the component 
description. It expresses the fact that it is not possible to provide 
exactly the required amount of air when this value is required as a 
minimum 

› The air flow through duct leakages  
› The air leakages taking place in the air handling unit. These leakages 

can be neglected for indoor ducts and the AHU, if the AHU has been 
tested according to EN 1886 and the class obtained is at least L3. For 
outdoor ducts and the AHU, these leakages can be neglected provided 
they are constructed to comply with test standard EN 1886 

› The recirculation if any 
 

Calculation method 

The mechanical airflows are obtained by direct calculation (see: §6.2 of 
the present standard). 

4 > Passive and hybrid duct ventilation 

Scope 

The aim of the calculation is to calculate the air flow in the system, taking 
into account outdoor and indoor conditions. The calculation is based on 
the characteristics of the cowl ( pressure loss coefficient and wind suction 
effect) determined in accordance with EN 13141-5. The method gives the 
relationship between the the air velocity in the duct and the pressure loss 
through the cowl, which depends on the meteorological conditions 
prevailing (which are specified as input conditions). 

 

The method takes into account:  

› The wind velocity outside the building 
› The pressure loss coefficient of the cowl 
› The roof angle and the position and height of the cowl 
 

Calculation method 

The passive and hybrid flows are obtained by iterative calculation only 
(see: §6.3 and 6.6). 
 

EPBD Buildings Platform > P110_EN_CENSE_EN_15242 3   



 

5 > Combustion air flow 

Scope 

The standard gives a direct method to calculate  from:  combvq −

› The appliance system factor (the calculation method is given in the 
standard) 

› The appliance heating fuel input power 
› The fuel flow factor 
 

Calculation method 

The combustion airflows are given by a direct method (see §6.4 of the 
present standard). 

6 > Air flow through open windows  

Scope 

The standard specifies: 
› A method for calculating the air flow through open windows of a given 

aperture (including windows hinged at the lower edge)  
› A method for calculating the required opening of a given window as a 

proportion of its total area 
Cross ventilation has to be taken into account, either with iterative 
method or directly as defined. The method must be defined at the national 
level. 

 

The method takes into account:  

› The wind turbulence 
› The wind speed 
› Stack effect 
› The inside and outside temperature 
› User behaviour 
 

Calculation method 

The airflows through open windows are obtained by using the direct 
calculation method (see : §6.5 of the present standard) 

7 > Exfiltration and infiltration 

The standard gives two methods of calculating the leakage through 
external envelope components:  

› An iterative method 
› A direct method if there is no passive duct system 
 

Iterative method 

This method is based on the calculation of an indoor reference pressure. 
The calculation requires the values of all the airs flow presented above to 
be known, and as they depend on the reference pressure, an iterative 
method is needed to solve the problem. 

EPBD Buildings Platform > P110_EN_CENSE_EN_15242 4   



 

Direct method 

This simplified approach does not take into account the overpressure or 
under pressure due to the difference between supply and exhaust airflows. 
Instead, an estimate is supplied in the standard. 

8 > Application 

The standard provides some examples of applications in clause 7. These 
examples cover :  
› Energy calculations (the standard gives some default values) 
› Heating load 
› Cooling load 
› Summer comfort calculation 
› Indoor air quality 

9 > References CENSE partners: 
TNO (NL; coordinator), CSTB (FR), 
ISSO (NL), Fraunhofer-IBP (DE), 
DTU (DK), ESD (GB), FAMBSI (FI), 
EDC (IT) 
Associated partners: 
HTA Luzern (CH), BRE (GB), 
Viessmann (DE), Roulet (CH), JRC 
IES (EC) 
Link: www.iee-cense.eu
 
 
 
Original text language: English 
 
 

1. EN 15242, Ventilation for buildings — Calculation methods for the 
determination of air flow rates in buildings including infiltration.  

 

Disclaimer: CENSE has received 
funding from the Community’s 
Intelligent Energy Europe 
programme under the contract EIE/07/069/SI2.466698. 

The content of this document reflects the author’s view. The author and 
the European Commission are not liable for any use that may be made of 
the information contained therein.  

cense
 

 

EPBD Buildings Platform > P110_EN_CENSE_EN_15242 5   

 
 
The EPBD Buildings Platform has been launched by the European Commission in 
the frame of the Intelligent Energy – Europe, 2003-2006 programme. It is managed 
by INIVE EEIG (www.inive.org), on behalf of DG Energy and Transport. 
 
The information in this publication is subject to a Disclaimer and Copyright Notice;  
see http://www.buildingsplatform.eu/legal_notices_en.html
 
© European Communities, 2009  
Reproduction is authorised provided the source is acknowledged 

 

http://www.buildingsplatform.eu/legal_notices_en.html
http://www.iee-cense.eu/Partners.aspx
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Systems taken into account 

The standard takes into account the following systems:  DUCT HEAT LOSSES 
15241 §6.3.2 §6.3.3

FANS
15241 §6.3.4

HEAT EXCHANGER
15242 §6.3.5

MIXING BOXES
15242 §6.3.6

PRE-HEATING
15242 §6.3.7

PRE-COOLING
15242 §6.3.8

HUMIDIFYING IN WINTER
15242 §6.3.9

DESHUMIDIFICATION
15242 §6.3.10

 
What is taken into 
account? 
 
 
 

› Duct (§6.3.2 and 6.3.3) 
› Fans (§6.3.4) 
› Heat exchanger (§6.3.5) 
› Mixing boxes (§6.3.6) 
› Pre-heating devices (§6.3.7) 
› Pre-cooing devices (§6.3.8) 
› Humidifying devices (§6.3.9) 
› Dehumidifying devices (§6.3.10) 
 

A simplified method for calculating the gains from a Ground to Air Heat 
Exchanger is provided in annex A. 

2 > Principles of the methods 

For each air handling system covered by the standard, the method gives 
the relation between the air characteristics before and after the systems 
and the power required if there is an air treatment. 

Clause 7 explains how to calculate the different air characteristics 
(temperature, flow rate, humidity) that appear in the calculation of 
treatment power (see clause 6) for a standard year. 

The standard specifies 3 methods:  

› An hourly method, in which (§7.2), starting from the hourly revised 
outdoor conditions, the impact of the air treatment devices is 
calculated in a given order (one after another) 

› A monthly method (§7.3), in which the calculations are basically the 
same but the devices are divided in two categories: systems with low 
humidity impact and systems with medium or high humidity impact 

› A simpler statistical method that can be defined and applied at the 
national level. This method must follow the rules given in §7.4 of the 
standard. 

3 > Energy impact of … 

Duct heat losses (6.3.2) 

The standard takes into account:  

› The position of the duct (inside or outside the conditioned area) 
› The flow rates in the duct calculated according to EN 15241 :  vductq
› The heat loss from the duct to its surroundings in W/K (conduction 

losses) 
› Impact on air characteristics 
› The calculation of ductT∆  is given in §6.3.2.2 
› No variation in air humidity 
› No variation in air-flow 
› Impact on energy consumption 
 

There is no power required. 

EPBD Buildings Platform > P111_EN_CENSE_EN_15241 2   



 

Fan (6.3.4) 

The standard takes into account:  

› The type of system (VAV, DCV) 
› The fan power in W (classification of fan power is given in EN 13779): 

 fanF
› The fan recovered ratio: (see table 2a) rfR ,

› The air density ρ  
› The air specific heat  c
› The airflow through the fan  vfanq
› The regulation of the fan 
› Impact on air characteristics 
› The calculation of fanT∆  is given in §6.3.2.2 and depends on the power 

required 
› No variation in air humidity 
› The airflow through the fan is given by the design calculation (see 

EN 13779) 
› Impact on energy consumption 
 

The power required depends on the airflow through the fan (see § 6.3.3). 

 

Heat exchanger (6.3.5) 

The standard takes into account the presence of the following devices:  

› Defrosting issues and its associated heat power 
› Free-cooling-limitation of supply air temperature 
 

 
 

Temperatures for  
heat-exchanger 
calculation 

The input data for calculation are: 

› The efficiency of the heat exchanger:  
› The minimum value for the extract air temperature, in case of 

defrosting: min2eθ (values are given in the standard) 

› The maximum temperature for the supply air temperature: max2sθ  
› Impact on air characteristics 
› The variation of supply air temperature is given in §6.3.5.1 
› There is no modification of air humidity 
› There is airflow variation through the heat exchanger (the supply air 

flow calculated with 13779 remains) 
› Impact on energy consumption 
 

The power required by defrosting devices is given in § 6.3.5.3. 

EPBD Buildings Platform > P111_EN_CENSE_EN_15241 3   



 

Mixing boxes (6.3.6) 

The input data for the mixing boxes calculation is the ratio of recirculation 
air in supply air. 

Air characteristics for 
mixing box calculation 

 

› All air characteristics are calculated in § 6.3.6 
› No air treatment takes place in mixing boxes 
 

Pre-heating (6.3.7) 

The pre-heating calculation takes into account the set value of the 
temperature. 

› Impact on air characteristics 
› The temperature is fixed to the set value 
› The air humidity in unchanged 
› The airflow is unchanged 
› The power needed for preheating is directly calculated 
 

Pre-cooling (6.3.8) 

The input parameter is the set value of the air temperature. 

› Impact on air characteristics 
› The temperature is a set value when the systems is on 
› The air humidity variation is calculated 
› The airflow is unchanged by this system 
› Impact on energy consumption 
 

The formula for the precooling power is similar to the pre-

heating formula exept that it includes air humidity. 
coolingpreP _

 

Humidifying air in winter (6.3.9) 

The input parameter is the set value of the air humidity 

› Impact on air characteristics 
› The temperature is unchanged by the device 
› The air humidity variation is calculated 
› The airflow is unchanged by this system 
› Impact on energy consumption 

EPBD Buildings Platform > P111_EN_CENSE_EN_15241 4   



 

For the calculation of the humidifying power, the standard assumes that 
this operation does not change air temperature. Therefore the humidifying 
power depends on: 

› The airflow through the humidifying device 
› The required air humidity. 
 

The given formula applies only for increasing the humidity in winter. It 
does not apply to evaporative cooling for summer comfort. 

 

Dehumidification (6.3.10) 

The approach is the same as for cooling and pre-heating calculations. The 
standard introduces a bypass factor for the cooling coil. 

4 > References CENSE partners: 
TNO (NL; coordinator), CSTB (FR), 
ISSO (NL), Fraunhofer-IBP (DE), 
DTU (DK), ESD (GB), FAMBSI (FI), 
EDC (IT) 
Associated partners: 
HTA Luzern (CH), BRE (GB), 
Viessmann (DE), Roulet (CH), JRC 
IES (EC) 
Link: www.iee-cense.eu
 
 
 
Original text language: English 
 
 

1. EN15241 Ventilation for buildings Calculation methods for energy losses due 
to ventilation and infiltration in commercial buildings. 

 

Disclaimer: CENSE has received 
funding from the Community’s 
Intelligent Energy Europe 
programme under the contract EIE/07/069/SI2.466698. 

The content of this document reflects the author’s view. The author and 
the European Commission are not liable for any use that may be made of 
the information contained therein.  
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Relationships between this standard and related standards are the following: 

building type → 
 
purpose ↓ 

residential non-residential 
 

calculation /ventilation rates EN 15242 
calculation/ ventilation energy EN 15241 
design; system performance CEN/TR 14788 EN 13779rev 
criteria for the indoor 
environment EN 15251 

 

3 > What is the ventilation design based on? 

 

The design parameters that must be taken into account 

Parameters taken into 
account 

Comments Where to find them in 
the standard 

General building 
characteristics, 
construction data 

Contains a geometrical 
description, outdoor 
conditions, climatic 
data 

5.3.1, 5.3.2, 5.5 

Use of the room Human occupancy with 
schedule and clothing, 
internal heat gains 

5.6 

Requirement in the 
rooms 

Air quality and control 
characteristics, air 
velocity, noise level, 
lighting level 

5.7 

Control and monitoring Specific check of the 
energy consumption, 
provisions for future 
adaptation of the 
systems 

5.9 

Maintenance and 
safety operation 

Efficiency of systems 
over time, and the 
security of users 

5.10 

Life process Defines the different 
stages in the system’s 
life 

5.11 

 

Classification of certain input data 

Parameters taken into 
account 

Comments Where to find in the 
standard 

Types of air Describes the different 
air types and a visual 
convention for 
diagrams 

6.1 

Quality of the 
different types of air  

Mainly gives the 
different pollution 
level or CO2 rate to 
consider for extract 
and exhaust air, 
outdoor air, supply air, 

6.2 
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indoor air 

Systems tasks and 
basic system types  

Classification of 
systems according to 
the type of control. 

6.3 

Pressure condition Categorization of the 
pressure condition 
from the relationship 
between supply and 
extract airflows 

6.4 

Fan power Different categories of 
fan according to their 
power and their 
system efficiency. 

6.5 

Heat recovery Class of heat recovery 
is described in other 
standards 

6.6 (contains the 
references for 
information contained 
in other standards) 

Definition of the 
occupied zone 

How to measure the 
dimensions of the 
occupied zone. 

7.2 

Thermal environment Definition of the 
operative temperature 

7.3 completed by 
another standard. 

Indoor air quality Design data for 
occupancy 
Design criteria for 
supply airflow rates 
considering human 
occupancy and other 
emissions and heating 
and cooling loads 
 

7.4 and another 
standard 

Indoor air humidity It is assumed that 
human occupancy is 
the only source of 
humidity for most 
application  

7.5 and another 
standard for other 
specific applications 

Acoustic environment All sources of noise 
must be taken into 
account 

7.6 

Internal loads Human activities 
Lighting 
Equipment 

7.7 

 

4 > Guidelines for mechanical ventilation 

Annex A gives guidelines established for mechanical ventilation and  
air-conditioning systems for buildings intended for human occupancy. In it 
the user will find some design values and recommendations – for example 
for correct consideration of outdoor air quality, selection of air filters and 
heat recovery - to set up the appropriate ventilation system in the 
building. 



 

5 > Guideline for economic aspects 

Annex B explains the basis of the present value method for evaluating the 
net present cost of a certain investment. It refers to another standard for 
details. 

6 > Checklist  

An example of a checklist is given in Annex C. This is a list of items to be 
taken into account in the installation design. This checklist is divided into 
the following parts: 

› Checklist for planning the building 
› Checklist for planning the HVAC-system 
› Checklist for designing individual components 
› Checklist for the use of the system 

7 > Calculation of the specific fan power 

Annx D defines how to calculate the specific fan power (SFP) of fans and 
air handling units (AHU). The calculated parameters are:  

› The specific fan power for individual fans and AHUs 
› The weighted SFP value for the whole building in real operating 

conditions 
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 Cluster Cooling 
 

Introduction  
 
This paper gives a short introduction to the CEN standard on designing and calculating the impact of heating 
and cooling systems on the global energy calculation of buildings with room conditioning systems (not only 
heated and ventilated). For these buildings, energy calculations, heating and cooling load calculations and 
summer comfort temperature calculations are covered and combined in a design process. 
 
The following figure provides an overview on how the standard is connected to the results of other standards 
and can be used in the heating and cooling energy calculation.  
  

Heating and cooling load  Global energy use 
calculation 

Building heating and 
cooling need 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15255/65  
 
 
 
 
 
 

Information papers  
 
IP113: Information paper on EN 

room temperatures and 
conditioning systems 

 
 

Presentations  
 
Besides Information Papers, corresponding
about EN EPBD standards as well as lectur
support lecture preparation. 
Presentations can also be downloaded free
Energy use for heating and
cooling systems
 Page 23/38 

Energy for ventilation and 
air heating and cooling 

13790 

15603 15243 

15241/42 

15243 - Ventilation for buildings - Calculation of 
of load and energy for buildings with room 

 presentations have been prepared to support communication 
es. Presentations often include notes to explain the slides and to 

ly from http://www.iee-cense.eu/  

http://www.iee-cense.eu/
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An overview of the design process is given in the introduction, including 
the impact of load and temperature calculations. This is because the sizing  
of HVAC components is often of significant importance for the energy 
calculation through their part load behaviour. 

2 > Classification of Methods 

The possible methods are classified according to the following table 
(clause 13), especially showing the relationship between building and 
system calculations. Typical applications for the different combinations 
are given. 

 
  System calculation
  Hourly Monthly, 

seasonal, 
annual 

Building Hourly BhSh BhSm 
Calculation Monthly, seasonal BmSh BmSm 

3 > Principal Requirements 

General Structure 

A general structure, to be followed by any calculation method, is defined 
(clause 14) similar to EN 15316-1 for heating systems: for each sub system, 
the heat losses with their recoverable and non recoverable parts, the heat 
amount or the delivered energy to be supplied from the preceding sub 
system and the auxiliary energy needed shall be calculated. The structure 
is given in the following figure: 

 

 
 

Required Functionality 

Simplified and detailed calculation methods are distinguished in the 
standard. For both simplified and detailed methods, an overview of 
required functionality of calculation methods is given. For this, a system 
overview is included in form of a large table, an extract from which is 
given below: 
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B4

Fan coil system, 4-pipeB3

Fan coil system, 3-pipeB2

Fan coil system, 2-pipeB1

Water-based systemsB

Variable Air Volume (with separate heating)A5

Constant Volume (with separate heating)A4

Single duct, Terminal reheatA3

Dual duct systemA2

Single duct system (including multi-zone)A1

All-air systemsA

Etc….

DOES NOT INCLUDE 
INTEGRAL PROVISION OF 
VENTILATION AND MAY 

BE USED WITH SEPARATE 
(COOLED) VENTILATION 

SYSTEM

DOES NOT ALWAYS INCLUDE 
HEATING PROVISION AND 

MAY BE USED WITH 
SEPARATE HEATING SYSTEM 
(INCLUDING ROOM HEATERS 

WHICH MAY BE WITHIN 
TERMINALS)

SYSTEM NAMECODE

B4

Fan coil system, 4-pipeB3

Fan coil system, 3-pipeB2

Fan coil system, 2-pipeB1

Water-based systemsB

Variable Air Volume (with separate heating)A5

Constant Volume (with separate heating)A4

Single duct, Terminal reheatA3

Dual duct systemA2

Single duct system (including multi-zone)A1

All-air systemsA

Etc….

DOES NOT INCLUDE 
INTEGRAL PROVISION OF 
VENTILATION AND MAY 

BE USED WITH SEPARATE 
(COOLED) VENTILATION 

SYSTEM

DOES NOT ALWAYS INCLUDE 
HEATING PROVISION AND 

MAY BE USED WITH 
SEPARATE HEATING SYSTEM 
(INCLUDING ROOM HEATERS 

WHICH MAY BE WITHIN 
TERMINALS)

SYSTEM NAMECODE

 
 
 

For all system types included in the overview, important technical features 
that affect the energy consumption are shown in another table. Again, an 
example extract of this table is shown below. 

Energy calculation methods should address all the mechanisms that are 
relevant to the system types being considered. The documentation accom-
panying each calculation method shall report how each mechanism is 
represented. Different degrees of calculation complexity will be 
appropriate for different applications. 

 
 

Mechanism System  type 
 All-air systems Water-based systems Packa-

ged Air 
Condi-
tioners 

 A
1 

A
2 

A
3 

A
4 

A
5 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

B
8 

B
9 

B
10

 

B
11

 

B
12

 

C
1 

C
2 

C
3 

Within-room mechanisms 
Room heat balance and temperature Part of building demand calculation – not HVAC system calculation 
Room moisture balance and moisture 
content 

Part of building demand calculation – not HVAC system calculation 

Definition of zones and ability to 
combine room demands into zonal 
demands  

a a a a a a a a a a a a a a a a a  a a

Combination of room conditions into 
zonal  return air state 

a a a a a    a a a a         

Contribution to room demands from 
separate ventilation / base cooling 
system 

     a a a     a a a a a a a a

Contribution to room demands  from 
heat gains or losses from pipes and 
ducts 

a a a a a a a a a a a a a a a a     

  
 
 
etc. 



 

4 > Verification 

A verification procedure for the calculation methods is proposed. The key 
requirements are  

› Credibility. The mechanisms should be technically sound and the results of the 
calculation must be plausible. 

› Discrimination. The rating should be better for systems and buildings that are 
clearly more energy-efficient. 

› Repeatability. Different users should get essentially the same results for the 
same building. 

› Transparency. It should be straightforward to check the data used and the 
execution of the procedure. 
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The verification procedure is a two step approach as follows: 

Step 1: Required Characteristics 

Define the required characteristics according to the system table and 
check that the method appears to provide them. 

Step 2: Verification of calculation accuracy 

An overview of the different techniques for verifying calculation methods, 
such as theory checking, code checking, analytic tests, inter-model 
comparisons, empirical validation and statistical validation is given. Their 
application is left for decision on a national basis. If a verification 
technique is used, the results obtained shall be stated. At present it is not 
possible to provide a useful range of analytic, inter-model or empirical 
tests for complete HVAC systems. 

5 > Informative Annexes 

A large part of the document is in informative annexes. 
In one informative annex, reference is made to the Energy Diagnosis 
Reference (EDR), a Dutch methodology to verify performance of 
calculation procedures. This is a systematic approach under development, 
referring to different validation tools and standards. 

In other annexes, example methods are given for many specific aspects. 
They all stem from national standards. This must be considered as a first 
step towards harmonisation, since for many countries it was not possible to 
change their methods due to the fact that their regulations refer to their 
national standards. Therefore a full harmonisation to a common method 
will require one or two more revision generations. 

6 > References 
1. EN 15243 Ventilation for buildings Calculation of room temperatures and of 

load and energy for buildings with room conditioning systems 
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Cluster Indoor environment 
 
 
 
Introduction  
 
The energy consumption of buildings depends significantly on the criteria used for the indoor environment, 
which also affect the health, productivity and comfort of the occupants. An energy declaration should always 
accompany any specification of the indoor environment. The indoor environment is mentioned several times 
in the EPBD. Firstly, energy-saving measures should not disregard occupants’ comfort and health. Secondly, 
in addition to the energy certificate and actual values for energy consumption, it is recommended that the 
design values for the indoor environment and indicators of the expected level of environmental comfort 
should be displayed in the building. The design, energy calculations, performance evaluation and operating 
conditions should all be specified in this display. 
 
Information paper P114 describes how design criteria for the indoor environment are to be set when 
dimensioning systems and for the energy calculations mentioned in the standard (EN15251-2007). The 
paper highlights some of the new principles used in the standard, such as the definition of different 
categories of indoor environment, the difference between target values used for dimensioning and for energy 
calculations, the principles to be used when defining the ventilation rates, and when evaluating of the indoor 
environment. For dimensioning and energy calculations, different approaches are introduced for 
mechanically cooled buildings and for buildings without mechanical cooling.  
 
Information paper P114 presents only those concepts that are used in the standard when considering the 
thermal environment and the indoor air quality, although noise and illumination are also covered by the 
standard. 
 
 

Information paper  
 
IP 114: Information paper on EN 15251 - Indoor environmental input parameters for 

design and assessment of energy performance of buildings addressing 
indoor air quality, thermal environment, lighting and acoustics 

 
 

Presentations  
 
Besides Information Papers, corresponding presentations have been prepared to support communication 
about EN EPBD standards as well as lectures. Presentations often include notes to explain the slides and to 
support lecture preparation. 
Presentations can also be downloaded freely from http://www.iee-cense.eu/  

http://www.iee-cense.eu/
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that have an impact on the energy performance of buildings.  

The standard specifies how to establish indoor environmental input 
parameters for building system design and energy performance 
calculations.  

The standard specifies methods for long-term evaluation of the indoor 
environment by calculation or measurement.  

 
Table 1   Description of the 
applicability of the categories 
used
 
Cate 
gory 

 
Explanation 

I High level of expectation 
and is recommended for 
spaces occupied by very 
sensitive and fragile 
persons with special 
requirements like 
handicapped, sick, very 
young children and 
elderly persons 

II Normal level of 
expectation and should 
be used for new 
buildings and 
renovations 

III An acceptable, 
moderate level of 
expectation and may be 
used for existing 
buildings 

IV Values outside the 
criteria for the above 
categories. This category 
should only be accepted 
for a limited part of the 
year 

 

The standard specifies criteria for measurements that can be used if 
compliance is to be assessed by inspection. 

The standard identifies parameters to be used when monitoring and 
displaying the indoor environment in existing buildings. 

This standard is applicable mainly in non-industrial buildings where the 
criteria for indoor environment concern human occupancy and where the 
production or process does not have a major impact on the indoor 
environment. The standard is thus applicable to the following building 
types: single family houses, apartment buildings, offices, educational 
buildings, hospitals, hotels and restaurants, sports facilities, wholesale and 
retail trade service buildings.  

The standard specifies how different categories of indoor environmental 
quality can be used, without requiring that they be used, as this must be 
specified in national regulations or for individual projects. 

The criteria recommended in this standard may also be used in nationally 
specified calculation methods, which may well differ from the methods 
referred to in the standard. 

The standard does not prescribe design methods, but recommends what 
input parameters should be used when calculating design indoor 
temperatures, ventilation rates, illumination levels and acoustical criteria 
for the design of buildings, heating, cooling, ventilation and lighting 
systems 

The standard does not include criteria for local discomfort factors like 
draught, radiant temperature asymmetry, vertical air temperature 
differences or floor surface temperatures. 

Several of the criteria are given in different categories as shown in 
Table 1. 

2 > Principle of the methods 

The standard provides indoor environmental criteria for the design of 
building and HVAC systems. The thermal criteria (design indoor 
temperature in winter, design indoor temperature in summer) are used as 
the inputs for heating (EN 12831) and cooling load (EN 15243) calculations 
and for dimensioning the equipment. Ventilation rates are used for 
dimensioning ventilation systems (Section 6), and lighting levels for the 
design of lighting systems including the use of daylight.  

The design values for dimensioning the building services are needed to 
fulfil the requirements in Article 4 of the EPBD referring to any possible 
negative effects of the indoor environment and to give advice on  
improving the energy efficiency of existing buildings (Article 6) and the 
heating (Article 8) and cooling (Article 9) of buildings.  

The standard provides values for the indoor environment (temperature, 
ventilation, lighting) as input for the calculation of the energy needs 
(building energy needs), when the space is occupied, (EN ISO 13790, EN 
15255, EN 15265) (Section 7). It also provides the standardised input values 
needed for energy calculations such as those specified in Article 3 of the 
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EPBD.  

Output in terms of measured environmental parameters in existing 
buildings (EN 15203, temperature, indoor air quality, ventilation rates) will 
make possible an evaluation of overall annual energy performance 
(Section 8), which must be included in the display of climatic factors 
(indoor environment) in the energy performance certificate (Articles 6 and 
7 of the EPBD). 

 
 
 
Table 3: Examples of 
recommended categories for the 
design of mechanically heated 
and cooled buildings. 
 
Cate 
gory 

 
Thermal state of 

the body as a whole 
 PPD 

% 
Predicted 
Mean Vote 

I < 6 -0.2<PMV<0.2 
II < 

10 
-
0.5<PMV<0.5 

III < 15 -0.7<PMV<0.7 
IV > 15 PMV<-0.7; or  

0,7<PMV 
 
 
 
 
 

 
Figure 1: Design values for the 
indoor operative temperature for 
buildings without mechanical 
cooling systems, as a function of 
the exponentially-weighted 
running mean of the outdoor 
temperature . Category I ~ 90 % 
Category II ~ 80 % Category III ~ 
65 % satisfaction 
 

Output from room temperature calculations (EN ISO 13791, EN ISO 13792) 
will make possible an evaluation of the annual energy performance of a 
projected building (Chapter 8), which must be included in the display of 
climatic factors (indoor environment) in the energy performance 
certificate (Article 7 of EPBD) when the evaluation is based on calculations 
(Article 7 of EPBD) 

The standard provides methods for making measurements of the indoor 
environment and for using empirically measured data obtained during the 
inspection of HVAC systems (EN 15240, EN 15239, EN 15378) (Chapter 9). 
This information should be the basis for any advice on the heating loads 
and heating systems  (Article 8 of the EPBD) and cooling loads and room 
conditioning systems (Article 9 of the EPBD) of a building. 

The standard provides a method for determining what category of indoor 
environmental quality will be achieved (EN 15217) (Section 10). This 
approach makes it possible to condense complex indoor environmental 
quality information into a simple classification for inclusion in the energy 
certificate (Article 7 of the EPBD). 

3 > Design criteria for dimensioning 

For the design of buildings and the dimensioning of HVAC systems the 
thermal comfort criteria (minimum room temperature in winter, maximum 
room temperature in summer) must be used as input for heating load and 
cooling load calculations. This will guarantee that a minimum-maximum 
room temperature can be obtained under design outdoor conditions and 
design internal loads.  

In general, nationally specified criteria for the design and dimensioning of 
systems should be used, but if they are not specified in national 
regulations, the standard gives recommended design values in informative 
annexes. The recommended criteria are given for three different 
categories. Using a higher class with stricter criteria will result in higher 
calculated design loads and may then result in larger systems and 
equipment... As an example, thermal design criteria for different types of 
space are given in Table 2 for buildings with mechanical cooling. 

The criteria to be used for kindergartens and department stores are the 
subject of a detailed discussion. In these types of building, activity levels 
will not be uniform, as some people will be sedentary, children will be 
playing and some people will be walking. Clothing insulation values may 
vary between the different groups of occupants (sales personnel, 
customers). Other types of building such as hospitals, restaurants, sports 
facilities and warehouses will have similar problems due to variations in 
activity level and clothing insulation value between different types of 
occupant. The temperature ranges are based on general comfort criteria 
using the PMV-PPD index (Table 3)  
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Buildings without mechanical cooling 

Criteria for the thermal environment in buildings without mechanical 
cooling may be specified differently from those with mechanical cooling 
during the warm season, because the expectations of the building 
occupants and their adaptation to heat stress are strongly dependent on 
external climatic conditions. As in this case there is no mechanical cooling 
system to dimension, the different categories of summer temperatures are 
mainly used as input to the design of the building itself, for example to 
prevent overheating by using solar shading, increasing the thermal 
capacity of the building, altering the design, orientation and opening of 
windows etc. Based on a running average outside air temperature, 
recommended criteria for the indoor temperature are given in Figure 1. 
This diagram has been validated only for office buildings with operable 
windows under occupant control 

Table 2  Examples of recommended design values of the indoor 
temperature for the design of buildings and HVAC systems 

 
Type of building/ space Category Operative temperature oC 

  Heating 
(winter 
season),  
~ 1,0 clo 

Cooling 
(summer 
season),  
~ 0,5 clo 

I 21,0 25,5 

II 20,0 26,0 

Residential buildings: 
living spaces 
(bedrooms, drawing 
rooms, kitchen etc) 
Sedentary ~ 1,2 met III 18,0 27,0 

I 18,0  

II 16,0  

Residential buildings: 
other spaces: boxrooms, 
halls, etc) 
Standing-walking ~ 1,6 
met III 14,0  

I 21,0 25,5 

II 20,0 26,0 

Single and Landscaped 
offices, 
conference rooms, 

Auditoriums 
Sedentary ~ 1,2 met III 19,0 27,0 

I 21,0 25,5 

II 20,0 26,0 

Cafeterias/Restaurants 
Sedentary ~ 1,2 met 

III 19,0 27,0 

I 21,0 25,0 

II 20,0 26,0 

Classrooms 

Sedentary ~ 1,2 met 

III 19,0 27,0 

I 19,0 24,5 

II 17,5 25,5 

Kindergarten 

Standing/walking ~ 1,4 
met 

III 16,5 26,0 

I 17,5 24,0 

II 16,0 25,0 

Department store 
Standing-walking ~ 1,6 
met 

III 15,0 26,0 
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For the design of ventilation systems and the calculation of heating and 
cooling loads, the required ventilation rate must be specified in the design 
documents, either based on national requirements or using the 
recommended methods in this standard. In the design and during 
operation, the main sources of pollutants should be identified and 
eliminated or decreased by any feasible means. Local exhausts and 
ventilation must then be able to deal with the remaining pollution. Air 
cleaning devices can also be used to remove pollutants from the room air 
in order to improve the air quality. The ventilation rates for acceptable 
indoor air quality are independent of season.  

In EN15251, different methods for calculating the recommended 
ventilation rate are included. As a minimum spaces must be ventilated to 
dilute the bioeffluents from the occupants (people component, qp ). In 
addition, the rate must be increased to take into account emissions from 
the building and systems (qB). One method is to add these values as shown 
in Table 3 for the different categories. The people part depends on the 
occupant density and the building part depends on the type of building. 

Table 3  Recommended ventilation rates for non-residential buildings with 
default occupant density for two categories of pollution from the building 
itself. If smoking is allowed the last column gives the additional required 
ventilation rate  

qp qB qtot qB qtot qB qtot  Type of 
building 
or space 

Ca-
te-
go-
ry 

Floor 
area 
m2/pe
r-son l/s, m2

people 
l/s,m2 

very low-
polluted 
building 

l/s,m2 

low-polluted 
building 

l/s,m2 

non-low polluted 
building 

I 10 1,0 0,5 1,5 1,0 2,0 2,0 3,0 
II 10 0,7 0,3 1,0 0,7 1,4 1,4 2,1 

Single 
office 

III 10 0,4 0,2 0,6 0,4 0,8 0,8 1,2 

I 15 0,7 0,5 1,2 1,0 1,7 2,0 2,7 
II 15 0,5 0,3 0,8 0,7 1,2 1,4 1,9 

Land-
scaped 
office 

III 15 0,3 0,2 0,5 0,4 0,7 0,8 1,1 

I 2 5,0 0,5 5,5 1,0 6,0 2,0 7,0 
II 2 3,5 0,3 3,8 0,7 4,2 1,4 4,9 

Confe-
rence 
room 

III 2 2,0 0,2 2,2 0,4 2,4 0,8 2,8 

I 0,75 15 0,5 15,5 1,0 16 2,0 17 
II 0,75 10,5 0,3 10,8 0,7 11,2 1,4 11,9 

Audito-
rium 

III 0,75 6,0 0,2 0,8 0,4 6,4 0,8 6,8 

I 1,5 7,0 0,5 7,5 1,0 8,0 2,0 9,0 
II 1,5 4,9 0,3 5,2 0,7 5,6 1,4 6,3 

Restau-
rant 

III 1,5 2,8 0,2 3,0 0,4 3,2 0,8 3,6 

I 2,0 5,0 0,5 5,5 1,0 6,0 2,0 7,0 
II 2,0 3,5 0,3 3,8 0,7 4,2 1,4 4,9 

Class 
room 

III 2,0 2,0 0,2 2,2 0,4 2,4 0,8 2,8 
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4 > Indoor environmental parameters for energy calculations 

As the energy calculations may be performed on a seasonal, monthly or 
hourly basis (dynamic simulation), the indoor environment must be 
specified accordingly. 

For seasonal and monthly calculations, the same values of indoor 
temperature as for design (dimensioning) of the heating and cooling 
systems should be used (Table 2) for each category of indoor environment. 

In dynamic simulations, the energy consumption is calculated on an hourly 
basis. Recommended values for the acceptable range of indoor 
temperature for heating and cooling are based on an acceptable range for 
the PMV-index. An example is shown in Table 4. The midpoint of the 
temperature range should be used as a target value but the indoor 
temperature may fluctuate within the range due to the energy- saving 
features or the control algorithm. 

If the cooling power is limited (mixed mode buildings) the excess indoor 
temperatures must be estimated using one of the methods in the standard. 

Table 4  Temperature ranges for hourly calculation of cooling and heating 
energy in three categories of indoor environment 
Type of building or 
space 

Category Temperature 
range for 
heating, oC 
Clothing ~ 1,0 
clo 

Temperature 
range for cooling, 
oC 
Clothing ~ 0,5 clo 

I 21,0 – 23,0 23,5 - 25,5 
II 20,0 – 24,0 23,0 - 26,0 

Offices and spaces 
with similar activity 
(single offices, open-
plan offices, 
conference rooms, 
auditoriums, 
cafeterias, 
restaurants, 
classrooms (activity 
~1,2 met ) 

III 19,0 – 25,0 22,0 - 27,0 

 

Thermal environment in buildings without mechanical cooling 

For heating, the same lower temperature limits apply as for mechanically 
cooled buildings. As in this case there is no mechanical cooling, no energy 
will be used for cooling and the upper limit in Figure 1 has no impact. It 
may, however, be recommended to calculate how often and by how much 
the recommended temperature range is likely to be exceeded.  

Indoor air quality and ventilation 

For energy calculations, the ventilation rates during the hours of operation 
of the ventilation system are usually the same as those specified for design 
load calculations and for dimensioning the ventilation system.   

5 > Evaluation of the indoor environment 

As the loads of a building vary both spatially and temporally, the designed 
system may not be able to fulfil the design intent in all rooms at all times. 
The long-term performance of a building in terms of the indoor 
environment must be assessed. The standard specifies indicators for such 
an evaluation and describes their use. The indoor environment of a 
building is evaluated in terms of the indoor environment of typical rooms 
representing different zones in the building.  Such an evaluation can be 
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based on design, on empirical measurements or on calculations. As the 
criteria are based on instantaneous values, variations outside the 
recommended range may be acceptable for short periods during any given 
day. It is recommended that for 3 to 5% of working hours the calculated or 
measured values can be permitted to be outside the range. The figure of 3 
to 5% may be applied to daily (15-25 minutes during a working day), 
weekly (24-120 working minutes) and yearly (50-100 working hours) 
periods. 

Finally, the standard discusses methods to be used for an overall 
evaluation of the indoor environment, which may eventually be included in 
an indoor environmental certificate.  

6 > References 
1. EN 15251, Indoor environmental input parameters for design and assessment 

of energy performance of buildings addressing indoor air quality, thermal 
environment, lighting and acoustics, May 2007  
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