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1 Introduction 
This report is a compilation of different national contributions in alphabetical order. 
 
For each country the following information is given: 
• An English translation of excerpts of the national EPB-regulations concerning the 

determination of the ventilation heat transfer coefficient (HV) for dwellings.  The 
translation may be literal or an explanatory text from the author. 

• Sometimes also some background information is given. 
The texts reflect the status of the regulations at the beginning of 2009. 
 
The application of the different national methods to a specific case (a semi-detached 
dwelling with a natural supply / mechanical exhaust ventilation system) is described in 
the annex of report [1].  It gives a practical, quantitative illustration of the differences 
among the methods, and can be read in parallel to the theoretical texts here.  In a 
conference paper Error! Reference source not found., the impact of the variation of the 
air tightness on the ventilation heat transfer coefficient is illustrated and analysed in a 
quantitative manner. 
 
The national input from each of the countries was contributed by the following authors: 
 
Country Names Affiliation 
BE Antoine Tilmans, Dirk Van Orshoven BBRI 
CZ Jan Pejter ENVIROS, s.r.o. 
DE Hans Erhorn & Heike Erhorn-Kluttig Fraunhofer Institute for Building 

Physics 
DK Kirsten Engelund Thomsen & Jørgen Rose SBi, Danish Building Research 

Institute 
FI Jari Shemeikka VTT, Technical Research Centre 

of Finland 
FR Franck Leguillon  & Hicham Lahmidi  CSTB 
NL Marleen Spiekman TNO 
NO Peter Schild SINTEF 
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2 Belgium 
The translated text is excerpted from the "Determination method for the energy 
performance of dwellings" [3].  This part is identical in the 3 regions of Belgium.  It was 
first published by Flanders. 
 

2.1 English translation 

7.8. Specific heat loss through ventilation and in/exfiltration 
7.8.1. Principle 
The ventilation and in/exfiltration heat transfer coefficient is determined by multiplying 
the sensible heat capacity of 1 m³ of air by the sum of the following air flow rates : 
• the monthly average air flow rate due to infiltration and exfiltration ; 
• the monthly average air flow rate due to dedicated ventilation, taking into account a 

reduction factor for preheating ; 
• and, if applicable, the monthly average air flow rate resulting from over-ventilation in 

case of the use of an heat pump on the exhaust ventilation air for the preparation of 
domestic hot water. 

 
A mechanical extraction that extracts the water vapour during the food cooking is 
neglected. The same treatment is applied to the mechanical extraction present in the 
toilets or in the bathroom, when it ensures a higher temporary extraction but it is not 
necessary to satisfy the ventilation requirements of annexes V or VI of the present decree. 
Refer to 11.1.3 for the energy consumption of the fans of the mechanical systems. 
 
7.8.2. Calculation rule 
The ventilation heat transfer coefficient of the energy sector is determined as follows : 
 
• for the heating calculations: 
 

[ ]isec,overisec,dedicisec,heat,prehisec,heat,exfilt/inisec,heat,V VVrVH 34.0 &&& ++=  (W/K) 

 
• for the cooling calculations: 
 

[ ]isec,overisec,dedicisec,cool,prehisec,cool,exfilt/inisec,cool,V VVrVH 34.0 &&& ++=  (W/K) 

 
where 

isec,heat,exfilt/inV&  
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isec,cool,exfilt/inV&  the in/exfiltration flow rate through the non-airtight building fabric 
in the energy sector i, for the heating calculations and for the 
cooling calculations respectively, determined following 7.8.3, in 
m³/h; 

isec,dedicV&  the dedicated ventilation flow rate in the energy sector i, 
determined following 7.8.4, in m3/h; 

rpreh,heat,sec i 
rpreh,cool,sec i the value of the reduction factor for the preheating effect on the net 

energy needs, respectively for the heating and for the cooling, 
calculated following the annex B (-); 

isec,overV&  the excess air flow rate determined following 7.8.5, resulting from 
an over-ventilation in the energy sector i, in case a heat pump for 
the production of domestic hot water uses the exhaust air of a 
mechanical extraction system as a heat source, in m³/h. 
 

7.8.3. Infiltration and exfiltration flow rate 
The average infiltration and exfiltration flow rate to be applied in the energy sector i, in 
m³/h, is given by convention as: 
 

• for heating calculations :  
 

 isec,E,Theat,50isec,heat,exfilt/in Av04.0V ××= &&  

 
• for cooling calculations : 
 

 isec,E,Tcool,50isec,cool,exfilt/in Av04.0V ××= &&  

 
where: 

heat,50v&  

cool,50v&  the leakage flow rate at 50 Pa per unit area, for the heating and cooling 
calculations respectively, as determined hereafter, in m³/(h.m²); 

AT,E,sec i the total area of all the walls that bound the energy sector i and through which 
transmission heat losses are considered for the determination of the energy 
performance1 (see also 5.2 and 7.7), in m². 

 
If a measurement of the air flow rate of the whole PER volume (or, if applicable, of a 
greater part of the protected volume) is submitted in accordance with the NBN EN 13829, 
                                                 
1 Consequently, only the construction elements that constitute the separation between the energy sector and 
the neighbour heated spaces are not taken into account in the calculation of AT,E,sec i. 
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the leakage flow rate at 50 Pa per unit area, heat,50v&  and cool,50v& , in m³/(h m²), is equal to 
: 

 
test

50
cool,50heat,50 A

V
vv

&
&& ==  

 
where: 
Atest the total area (based on the external dimensions) of the walls that bound the 

volume considered during the air tightness measurement, except the walls to 
adjacent heated spaces, in m²;  

50V&  the leakage flow rate at 50 Pa of the external envelope, in m³/h, deducted from 
the air tightness measurement measured in accordance to the NBN EN 13829. 

 
Otherwise, the following default values apply, in m³/(h.m²): 
 

• for heating calculations: 
 
 12v heat,50 =&  

 
• for cooling calculations: 

 
 0v cool,50 =&  

 
7.8.4. Dedicated ventilation flow rate 
The dedicated ventilation flow rate of the energy sector i is determined as follow: 
 

[ ] isecisecEPWisec,dedic V.m.)500/Vexp(5.02.0V −+=&    (m3/h) 

 
where: 
msec i a multiplier that is a function of the ventilation system in the energy sector i and 

of the quality of the installation of this system; 
VPER the total volume of the ‘PER volume’, in m³, cf. 6; 
Vsec i the volume of the energy sector i, in m3. 
 
The value of the multiplier msec i can vary between 1.0 and 1.5. The default value of msec i 
is 1.5. To determine more favourable values, we refer to annex B. 
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7.8.5. Over-ventilation for ventilation systems with mechanical extraction 
In ventilation systems with mechanical extraction, the exhaust air is sometimes used by a 
heat pump as a heat source for the production of domestic hot water. 
In that case, over-ventilation occurs when the amount of extract air needed for proper 
operation of the heat pump at a given moment is higher than the dedicated ventilation 
flow rate at that moment. 
 
Given that there exists no methodology as yet that allows to evaluate in a coherent 
manner all possible types of heat production devices for domestic hot water, fixed values 
for the production efficiency are used in chapter 10.3.3. As yet, the effect of over-
ventilation is therefore not taken into account either. Thus: 

0V isecover, =&   

 

2.2 Background information 

Most of the text speaks for itself. 
 
One point to highlight is that no interaction is considered between the air tightness and 
the ventilation behaviour of the occupants: both terms add up independently.  In reality, 
building occupants will not need as high an on-purpose ventilation flow rate to maintain 
the desired indoor air quality, if the in/exfiltration flow is higher.  They may thus reduce 
the opening of trickle ventilators and/or reduce fan speed.  But such behaviour is 
impossible to assess/quantify, and therefore no interaction has been introduced into the 
model.  However, in compensation, the multiplier to convert the in/exfiltration flow at 50 
Pa to the average flow during the heating season, is taken as 0.04.  This corresponds to a 
division by 25, which is larger than the usual average value of 20. 
 
Furthermore: the model assumes artificially that the leakages are distributed evenly over 
the envelope area.  This is of importance when the EP-calculations are executed on 
separate parts of the building.   
 
 

3 Czech Republic 
In the Czech Republic, a general national standard on building airtightness still does not 
exist. There is only a recommendation given in the Annex A (section “Building 
Components”) of the standard CSN 73 0540 – part 2.     
“The airtightness of assembled building components should be adequately secured in the 
best possible manner, depending on the current state of technology. Joints and 
connections of assembled building components should be packed, using effective sealing 
materials with the required durability, resistant to weather effects, dilatation movements 
and volume changes. For open joints and partially sealed joints from the external side, 
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the two-layer packing where the external, rain-protection barrier is separated from the 
air layer by a decompression void is an appropriate solution.” 
The translated text is excerpted from the Czech Technical Standard CSN 73 0540 – part 2 
"Thermal Protection of Buildings Part 2: Requirements" [4]. 
Recommendations in Czech Technical Standard are not mandatory. 
 

3.1 English translation 

The infiltration rate is defined as air changes per hour at a pressure differential of 50 Pa 
(n50), with units [h-1]. 

For assessment of energy use of buildings by means of specific heat use eV , air change 
rate is considered uniformly as value n = 0,5 h-1 as defined in a special regulation. 

Buildings with natural ventilation 

For residential and similar buildings, the required air change rate, calculated from 
minimal amounts of the needed fresh air, commonly ranges between nN = 0,3 h-1 and nN = 
0,6 h-1.  

For rooms of intermittent use, at least 15 m3/h per person involved in a resting activity, 
with the production of metabolic heat up to 80 W/m2, is usually required, while at least 
25 m3/h per person involved in an activity, with the production of metabolic heat over 80 
W/m2, is required.  

In classrooms, the required air change ranges from 20 m3/h to 30 m3/h per learner.  

Air change in sanitary facilities is usually given in m3/h related to a facility unit (such as 
the shower, dressing room, etc).  

Air tightness of rooms with forced ventilation or air-conditioning 

It is recommended that the air tightness of rooms with forced ventilation and/or air-
conditioning should be very low. The air tightness is evaluated using the calculated 
natural air change rate, disregarding the function of the ventilation and/or air-
conditioning equipment n, in h-1, for winter design conditions. It is recommended that the 
natural air change rate determined in this manner should comply with the following 
requirement: 

n ≤ 0,1 h-1 

The total air tightness of the external skin of the building 
The total air tightness of the external skin of the building or its self-contained part can be 
verified by means of the total air change rate n50 under the pressure difference 50 Pa, in  
h-1, determined experimentally by ČSN EN ISO 13 829. Fulfilment of the condition is 
recommended:  

n50 < n50,N             

where: n50,N is the required value of the total air change rate under the pressure difference  
50 Pa, in h-1, which is determined by following table. 
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The recommended values of the total air change rate n50,N  

Ventilation in the building  n50,N [h-1] 

Natural 4.5 

Forced  1.5 

Forced with heat recuperation 1.0 

Forced with heat recuperation in buildings with especially low heat use for heating (passive 
buildings  

0.6 

 
 

3.2 Background information 

The national calculation methodology takes into account only the ventilation heat loss 
calculated as air changes per hour.  

HV, is calculated by: 
VcH aaV
&ρ=  (1) 

Where:  
.

V  is the air flow rate through the building including the air flow through unheated space.  

ρaca is the heat capacity of the air per volume 

 
 

4 Denmark 
The translated text is excerpted from "Building Regulations 2008" [5] and "Bygningers 
Energibehov" [6]. 
 

4.1 English translation 

6.3.1.2(1) Each habitable room as well as the dwelling as a whole must have a fresh air 
supply of no less than 0.35 l/s/m2. Indoor air must be removed by extractors from 
kitchens, bathrooms, lavatories, utility rooms etc. Natural ventilation may be used in 
single-family houses. In dwellings in multi-storey buildings, a minimum flow of 20 l/s 
must be extracted from kitchens, and a minimum flow of 15 l/s from bathrooms and 
lavatories. An extractor hood with mechanical extraction must be installed above the 
cooker in all dwellings in blocks of flats and single-family houses. Fresh air must be 
supplied to the habitable rooms either through fresh air vents, automatically controlled 
windows or by mechanical forced air supply. 
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7.2.1(4) Air changes through leakage in the building envelope may not exceed 1.5 l/s/m2 
of the heated floor area when tested at a pressure of 50 Pa. The result of the pressure test 
must be expressed as the average of measurements using overpressure and underpressure. 
For buildings with high ceilings, in which the surface area of the building envelope 
divided by the floor area is greater than 3, air changes may not exceed 0.5 l/s/m2 of the 
building envelope. 
 
7.2.1(5) If air changes have been tested, the test results may be used to calculate the 
energy consumption through ventilation. If there is no documentation, 1.5 l/s/m2 of the 
heated floor area at 50 Pa must be used. 
 
Excerpt from Danish EP-calculation description 
 
Infiltration 
In all rooms, including rooms not facing the outside, the infiltration is set to 0.13 l/s/m2 
heated floor space during occupied hours and 0.09 l/s/m² heated floor space when 
unoccupied. Infiltration during occupied hours also covers the opening of windows/doors 
as a function of building use. It does not cover natural or mechanical ventilation, which is 
another part of the overall ventilation.  
In buildings where the air change rate has been measured with pressurisation tests at 
50 Pa, the infiltration during the occupied hours can be determined as: 
 

qinfiltration, occupied = 0.04 + 0.06 q50 l/s/m² heated floor space.  
 
During unoccupied hours the infiltration can be determined as: 
 

qinfiltration, unoccupied = 0.06 q50 l/s/m² heated floor space.  
 
The infiltration heat transfer coefficient can be calculated as: 
 

HV,infiltration = ρ ⋅ c ⋅ qinfiltration 
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5 Finland 
The translated text is excerpted from the "D3 Energy management in buildings 
Regulations and guidelines. Ministry of the Environment" [5], only in Finnish. 
 

5.1 English translation 

The ventilation heat transfer coefficient Hv is divided in two parts in the Finnish National 
Calculation method D5 and these are calculated separately for each month of the 
calculation year : 
1. Hv,ahu, which is the Hv of the mechanical ventilation units 
2. Hv,leakage, which is Hv of the infiltration air flow 
 
Hv,ahu is calculated as followed: 
 

Hv,ahu = ρi cpi qv,exhaust r td tw (1-ηhr) 
 
where 

ρi  density of air 1,2 kg/m³ 

cpi  specific heat capacity of air 1000 Ws/(kgK) 

qv,exhaust exhaust air flow rate, (m³/s) 

r  factor, that takes account of the day-time or night time use of the 
ventilation unit (-), Constant use r=1, Day-time r = 0,93 and Night time r = 1,07 

td  average daily usage (=number of daily running hours/24) (-) 

tw  average weekly usage (=number of running days in a week/7) (-) 

ηhr  exhaust air heat recovery efficiency of the ventilation unit (-) 
 
Hv,leakage is calculated as followed: 
 

Hv, leakage = ρi cpi qv,leakage 
 
where 

ρi  density of air 1,2 kg/m³ 

cpi  specific heat capacity of air 1000 Ws/(kgK) 

qv,leakage leakage air flow rate, (m³/s) 
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The leakage air flow rate is calculated as followed: 
 

qv,leakage = nleakage V /3600 
 
where 

nleakage leakage air change value of the building (1/h) 

V  the indoor air volume of the building (m³) 
 

The default value for the nleakage = 0,16 1/h, which equals the n50 = 4 1/h 
 

The leakage air change can be calculated, if the pressure test value n50 is known: 

nleakage = n50/25 
where 

n50 air change of the building in pressure test, when pressure difference is 50 Pa (1/h) 
 

5.2 Background information 

Current situation in Finland: 
Currently there is no minimum requirement for the air leakage value of a building 
presented in the Finnish building code, only a guideline value; n50 = 1 1/h is 
recommended to be a good value for the well functioning mechanical ventilation and heat 
recovery. Some individual structural components in the building envelope like windows 
and doors are voluntarily tested by the manufacturers, but testing is not mandatory and 
the air permeability is not a mandatory requirement. 
 
On the other hand, there is a default value for the air leakage rate that is n50=4,0 1/h in 
the calculation of heat losses in the building permit process. If a better design value is 
wanted to be used, the air leakage rate should be checked in the “as built”-phase by 
measurements or by some other acceptable measure. , such as a quality assurance scheme 
including Q&A of the personnel, building products, designs, joints, a frequency of the 
spot checks, etc. 
 
Future beyond 2010: 
The new building code (in force Jan 1st 2010) regulates that the default reference value 
for the air leakage rate will be 2,0 1/h in the calculation of heat losses in the building 
permit process. The implementation will also contain punishing mechanism, if the air 
tightness of the building design is not confirmed in any way.  In that case, the air leakage 
rate is 4 1/h in the heat loss calculation and the difference compared to the better 
reference value 2 1/h has to be compensated by better U-values or by better ventilation 
heat recovery. 
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6 France 
Preliminary note: in France the yearly energy performance is determined on the basis of 
hourly calculations. 
The translated text is excerpted from the French method Th-CE 2005 [8]. 
 

6.1 English translation 

1) In France, the air flow result (m3/h/m²) of a pressurisation/depressurisation test under 4 
Pa is used as characteristic of the air tightness. The surface is the total loss area without 
ground floor. 
 
2) Three types are proposed as an input for air tightness: 
• Measurement 
• A default value depending on the building type : single family house, multi-family 

houses or tertiary buildings, others 
Type of building air tightness (default value) 

single family house 1.3 
multi-family houses or tertiary buildings 1.7 

other 3 
• Building satisfying air tightness quality control, described in annex VII of the text of 

law (arrêté du 24 mai 2006).  The building owner must be able to justify satisfying air 
tightness quality control by providing technical elements. 

Type of building air tightness (air tightness quality 
control) 

single family house 0.8 
multi-family houses or tertiary buildings 1.2 

other 2.5 
 
3) Hv from French regulation 
In the French regulation, the thermal model is based on a simplified heat transfer 
approach between internal and external sides (see figure below). 
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An hourly transmittance coefficient corresponding to system ventilation and air 
in/exfiltration is calculated as follow: 

).(1
eqvaeq

ei

CCm
R

Hgei ω+==   (W/K) 

atransdefentreaentrasoueq mmmmm +++=  

Where  

eqm : Sum of input flow rate (kg/s) 

asoum : Flow rate depending on the ventilation system and calculated following EN15242 

eaentrm : Flow rate through trickles calculated following the iterative method presented in 
EN15242 

defentrm : Flow rate due to air tightness calculated following the iterative method presented 
on EN15242 

eqω : Specific humidity 

vC :  Specific heat of water vapour 1830 J/(kg.°C) 

aC : Specific heat of air 1006 J/(kg.°C) 

 
4) Exfiltration and infiltration  
As described above, the method used in France is based on EN15242. 
 
Cp values are determined according to orientation and height of the component, building and zone 
characteristics, shielding and building location. 
 
Each component is characterized by : 
 
its Cp value: Ccomp 

its height difference with the zone floor level hcomp 
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For each component 

ibcompext PPP −=Δ ,  

 
 
hcomp is the altitude difference between component and zone floor level 
g = 9,81 m/s² 

aρ =1,22 kg/m³ 

refe,θ  = 283 K 

 
Each external envelope component (leakage, air inlet) is characterized by a flow rate calculated 
as follows: 
 
For leakages 667.0

4 )4/(* dpqvqv pazdef =  

For air inlet 5.0)20/(** dpMeanqvea =  

Mea : inlet flow for dp=20Pa (characteristics of inlet flow) 
n: coefficient depending on the value of dp and on the type of the inlet flow 
 
To calculate Pib we solve the equation below: 
 

Qmdef(pib) + Qmea(pib) + QmaTsou +QmaTrep + QmaTcond= 0 
 
Where the unknown value is Pib 
Once Pib is determined, flow rates through leakages and air inlet are calculated: 
 

For leakages: Qmdef(pib)=Σ composants qmdef 

For air inlet Qmea(pib)=Σ composants qmea 

 
 

7 Germany 
In Germany the energy decree (EnEV) valid at the time of the start of the calculation 
defined different calculation standards for residential (DIN V 4108-6 and DIN V 4701-
10) and non-residential buildings (DIN V 18599). Now (spring 2010) for residential 
buildings both calculation methods are allowed. The information presented in this chapter 
is however taken from the calculation standards DIN V 4108-6 and DIN V 4701-10 
which were used for the intercomparison pilot studies on residential buildings in ASIEPI. 
Additionally, the boundary conditions for the simplified (heating period) method and 
public-law certificate were used for the calculation and are therefore quoted here. The use 
of the simplified method is since August 2009 no longer allowed. 
The boundary conditions for infiltration and ventilation can largely differ in the DIN V 
18599 for non-residential, but nowadays also for residential buildings as this method is 
based on user profiles depending on the use of building zones. 
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7.1 English translation 

Calculation approach according to DIN V 4108-6 and DIN V 4701-10 
For dwellings that are naturally ventilated: 
Hv = ρ*cpL*n*V  (1) 
With: 
- ρ*cpL = 0.34 Wh/m³K 
- V = 0.76 * Ve for single- and two-family buildings up to 2 full storeys and less than 3 
dwelling units; otherwise 0.8 * Ve 
- Ve: gross volume 
- n = 0.6 1/h for buildings with airtightness test (n50<= 3 1/h), otherwise 0.7 1/h 
 
For mechanically ventilated buildings: 
The influence of the mechanical ventilation can be considered either: 

a) in the calculation of the energy need (DIN V 4108-6) by a reduction of the heating 
energy need dependent on the air change rate and the heat recovery rate  

b) in the calculation of the energy use (DIN V 4701-10) by a gain based on the heat 
recovery effect and an influence based on a higher or lower ventilation rate. 

In both cases the auxiliary energy for fans have to be added to the energy use of the 
building. 
 
The boundary conditions for the simplified method and public-law certificate requests to 
consider the mechanical ventilation within the energy use calculation only (DIN V 4701-
10). Therefore only the natural ventilation defined in formula (1) was taken into account 
in the energy need calculation:  
Hv = 0.34*0.7*0.76*Ve 
The pilot building was defined to have no airtightness test (n = 0.7 1/h).  
 
The German energy decree constitutes in Annex 1 paragraph 2.10 that the effect of 
mechanical ventilation (heat recovery rate and/or reduced ventilation rates due to 
controls) can only be considered if there is a proof of the airtightness available (n50<= 
1.5 1/h).  
The auxiliary energy of the fan of the mechanical ventilation system in the pilot building 
(exhaust) was however added to the energy use of the building. 
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8 The Netherlands 
The translated text is excerpted from the Dutch Standard NEN 5128:2004 “Energy 
performance of residential buildings – Assessment method” [9] 
 

8.1 English translation 

Note: only the relevant parts have been selectively translated 
Hv is determined as follows:  
• When no ventilation air is pre-heated 
Hv,heating = 1,2 x qv,heating   
• When a part of the ventilation air is pre-heated: 
Hv,heating = 1,2 x { qv,heating  - ηv;1 x qv,heating;1 -  ηv;2 x qv,heating;2 - …} 
 
Where  

• 1,2 is the number for heat capacity of 1 dm3 air (we use dm3/m2 usable floor area 
to express the ventilation and infiltration) 

• Hv in [W/K] 
• qv,heating = number for air flow by infiltration and ventilation for heating in dm3/s 
• ηv;1,2,… = number of reduction factor for pre-heating (e.g. heat recovery) 
• 1  ,  2,   … is part of air volume that is being pre-heated 
 

The air volume by infiltration and ventilation, qv,heating, is determined as follows 
qv,heating = qv,heating;nat + qv,heating;mech 
 
Where: 

• qv,heating = number for air flow by infiltration and ventilation for heating in 
dm3/s 

• qv,heating;nat = number for air flow by infiltration and natural ventilation for 
heating in dm3/s 

• qv,heating;mech = number for air flow by mechanical ventilation for heating in 
dm3/s 

 
The air flow by infiltration and natural ventilation, qv,heating,nat, is determined as follows 

qv,heating;nat = (0,47 – C1) x Ag - qv,heating;mech + 0,13 x qv;10;car 

 

where: 
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• qv,heating;nat = number for air flow by infiltration and natural ventilation for 
heating in dm3/s 

• 0,47 and 0,13 are factors derived from detailed calculations  
• C1 = correction factor for self regulating ventilators (zelfregelende roosters), 

default self regulating ventilator : 0,04 (certain conditions apply), default in 
other cases: 0 

• Ag = usable area in m2 
• qv,heating;mech = number for air flow by mechanical ventilation for heating in 

dm3/s 
• qv;10;car = number of characteristic air flow for infiltration in dm3/s 

Minimum value of qv,heating : 
• For systems with natural ventilation, mechanical supply and natural exhaust, 

natural supply and mechanical exhaust: 
qv,heating, min  = (0,60 – C1) x Ag 

• For systems with mechanical supply and mechanical exhaust: 
qv,heating, min  = 0,52 x Ag 

Where: 
• qv,heating = number for air flow by infiltration and ventilation for heating in dm3/s 
• C1 = correction factor for self regulating ventilators (zelfregelende roosters), 

default self regulating ventilator :0,04 (certain conditions apply), default in other 
cases: 0 

• Ag = usable area in m2 
 
Comment: The consequence is that with the minimum value of (0,60 – C1) x Ag 
there is no use of having a qv;10;car being lower than 1,0 x Ag and with the minimum 
value of 0,52 x Ag there is no use of having a qv;10;car being lower than 0.4 x Ag. 
In light of the proper functioning of the ventilation systems, and to make sure that 
with no users present no intolerable situations occur, it is wishful that a certain 
minimum air infiltration level is reached.   

 
Air infiltration, qv;10;car, is determined as follows 

• qv;10;car is the air flow in dm3/s of infiltration measured at a pressure difference of 
10 Pa. 

• The value for qv;10;car needs to be determined using chapter 5 of NEN 2686 
(measurement standard). Note: in practice this can only be used to test the value 
of qv;10;car after the building is built, while the determination of qv;10;car needs to be 
done before the building is built to get the building permit. 

• An annex of the EP standard gives an indicative method to calculate qv;10;car based 
on building method, building shape, loss area and building quality 

• In the book “SBR reference details” advice is given to construct details based on 
which the qv;10;car value can be estimated.  
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• Note that a value of qv;10;car= 1,0 x Ag is a realistic average air infiltration value 
for Dutch houses. (Our infiltration measurement database [10] shows that the 
average air infiltration in 100 dm3/s for an average house of 100m2). So for houses 
without mechanical ventilation (supply AND exhaust), the minimum value of 1,0 
x Ag is used as (non-official)default value which is realistic. The idea is that when 
mechanical supply and exhaust is concerned, houses need to be more air tight for 
a good functioning of the system. But how much better these houses are in terms 
of qv;10;car is difficult to estimate upfront.  

 

9 Norway 
The calculation method, summarized below, is defined in NS 3031 [11]. This method is 
the same as is that described in EN ISO 13790 [12], which is the basis for most European 
countries’ calculation methods. 
 

9.1 English translation 

The infiltration rate is defined as air changes per hour at a pressure differential of 50 Pa 
(n50), with units [h-1]. It may be measured according to EN 13829 or calculated according 
to EN 15424. 
 
The heat transfer coefficient for mechanical ventilation is calculated as follows: 

]W/K[)1(33.0 Tvv VH η−⋅= &  

The heat transfer coefficient for infiltration is calculated as follows: 
]W/K[33.0 infinf bldVnH ⋅⋅=  

The infiltration air change rate is calculated as follows: 
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Where: 
e, f shielding coefficients. Fixed values are to be used. [-] 
n50 building’s airtightness at 50 Pa [/h].  
ninf time-averaged infiltration air change rate [/h] 
Vbld building’heated volume [m³] 
Vv net mechanical ventilation flow rate =MAX(Vsup,Vexh) [m³/h] 
Vsup mechanical ventilation supply flow rate [m³/h] 
Vexh mechanical ventilation exhaust flow rate [m³/h] 
ηT temperature ratio of heat exchanger in ventilation system (not including 

temperature rise over fans) 
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9.2 Background information 

n50 is generally measured with closed fresh air vents. When applied to energy 
calculations, it should strictly be the airtightness of the building in typical use (i.e. 
measured with open fresh air vents, which may increase n50 by +1 for mechanical exhaust 
and +2 for natural ventilation) but this fact is not mentioned anywhere (neither in ISO 
13790, the calculation standard NS 3031, nor the building regulations). However, this is 
not an issue in Norway because balanced mechanical ventilation is the norm, and requires 
no fresh air vents in the facade. 
 
 

10 References 
 
[1] Antoine Tilmans, Dirk Van Orshoven, "Pilot study EP comparison. Step 4: Comparison of components 

by experts. Quantification of air tightness", March 2010 
[2] A. Tilmans, D. Van Orshoven, P. D'Herdt, C. Mees, P. Wouters, F.-R. Carrié, G. Guyot, M.E. 

Spiekman, Treatment of envelope airtightness in the EPB-regulations: some results of a survey in the 
IEE-ASIEPI project.  Buildair-AIVC Conference, Berlin 2009. 

[3] "Determination method for the energy performance of dwellings", Annex A of the Order of 11 March 
2005 of the Flemish Government for the setting of the requirements on the energy performances and 
the indoor climate of buildings (in Dutch and French only), Moniteur belge/Belgisch Staatsblad, 17th of 
June 2005 

[4] ČSN 73 0540-2, Tepelná ochrana budov - Část 2: Požadavky; Issued: 2007-04-01; Valid from 2007-
05-01 

[5] "Building Regulations 2008", The Danish Ministry of Economic and Business Affairs, Danish 
Enterprise and Construction Authority, Copenhagen, 12 December 2007. 

[6] Aggerholm, S. and Grau, K., "Bygningers Energibehov – Beregningsvejledning (ver. 4.08.07)", SBi-
Direction 213 (in Danish), Danish Building Research Institute, Aalborg University, 2009. 

[7] Rakennusten energiatehokkuus MÄÄRÄYKSET JA OHJEET 2007. Ympäristöministeriö. (in English: 
D3 Energy management in buildings Regulations and guidelines). Ministry of the Environment. 
http://www.finlex.fi/data/normit/29518-D3_2007.pdf 

[8] Th-CE 2005, published in the text of law dated July 19th, 2006 and text of law dated May 24th, 2006 
(arrêtée du 24 mai 2006 relatif aux caractéristiques thermiques des bâtiments nouveaux et des parties 
nouvelles de bâtiments) 

[9] NEN 5128:2004 "Energieprestatie van woonfuncties en woongebouwen – Bepalingsmethode” 
(“Energy performance of residential buildings – Assessment method”), March 2004 (in Dutch only). 

[10] Cornelissen, H.J.M, and Gids, W.F., de (TNO). "Luchtdoorlatendheid van woningen - Merendeel van 
de nieuwbouwwoningen blijkt behoorlijk luchtdicht" ("Air permeability in residential buildings - Most 
newly build dwellings turn out to be rather air tight" (in Dutch only). BouwWereld nr. 18, september 
1996. 

[11] NS 3031:2007.  Calculation of energy performance of buildings - Method and data (Beregning av 
bygningers energiytelse - Metode og data) 

[12] EN ISO 13790:2008.  Energy performance of buildings - Calculation of energy use for space heating 
and cooling 

 



ASIEPI: HV calculation methods  21/21 

 
11 Disclaimer 

ASIEPI has received funding from the Community’s Intelligent Energy Europe 
programme under the contract EIE/07/169/SI2.466278. 
 
The sole responsibility for the content of this publication lies with the authors. It does not 
necessarily reflect the opinion of the European Communities. Neither the European 
Commission nor the authors are responsible for any use that may be made of the 
information contained therein. 
 


