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1. Introduction 

AIVC 10946 

This paper focuses on the importance of the level of ventilation requirements on the energy 
demand of non-domestic buildings At present, one observes a tremendous difference in the 
ventilation requirements in various countries as well as at the European level. Variation of a 
factor 10 of the ventilation rate requirement can be found in the proposal for European 
standard CEN prENV 1752 depending on the boundary conditions (cleanness of the building, 
outdoor air pollution, etc.). 

The present paper develops these problems and makes a comparison with the situation in 
other areas like thermal comfort and lighting requirements. Results of a practical case study 
are included. 

2. Importance of ventilation in overall energy demand 

It is a fact that the transmission losses through opaque and transparent parts of the building 
envelope have substantially been reduced thanks to an improved thermal insulation of these 
components. High thermal insulation levels are common technologies in many countries, 
especially in Scandinavian countries. Further improvements are under development, e.g. 
transparent insulating materials, etc. 

With respect to the ventilation losses, the situation is far different : 

• whereas in the past, providing sufficient ventilation was not a key element in the design 
considerations, there now is a growing interest in providing good indoor air quality 
through adequate ventilation of the occupied spaces; 

• there were no spectacular achievements allowing to reduce the energy requirements for 
a similar comfort level as it is the case in the area of thermal insulation. 

As a result, one observes a growing part of the ventilation losses in the overall losses of a 
building. In modem office buildings ventilation losses are of similar or even greater 
importance then the transmission losses. Therefore, ventilation related energy consumption is 
crucial in the context of energy efficiency. 
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In any case, the present tendency is towards an increase in the required air flow rates. Such 
increase is in some cases not of the order of 10 ... 50% but may be a multiplication by 2, 3 or 
more. Therefore, the impact on the energy demand is extremely important. 
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4.2 Analysis of impact ventilation requirements on energy demand 

4.2.1 General , . ... . ' 
The imp~ct of ventilation requirements•1.has . been studie~l'~fQr ,.<Ui office type building m 
Belgium. The study was done for 2 levels oh~quirements: : .· '\ f.• . ..:1• 1 1u. , ... 

• ; I ~ ) • > 

• Class C, clean building (the present''requirements in the Walloon regioaj =;>•0.8 1/s;m~ 
' '°'l"i' ~ "'I: t jl rf ' "! I ._t lo I 

• Class A, building W."th.~~~r:ge pollutio~level => 8.2 V:~~tf!2 ". f • - 'J.: 
4.2.2 Assumptions for trie· calculations · ~ ·t~• · • 

r , 1 ~ 1 . :.. ,.. ;••f< ": •• i(. :-- 1{b 1 f~ 

;! 

The assumptions used for the calculations are summarised in Table 1. The test reference 
clifuate·'9f'.lJccte1 \vAA~~edl o{~q~ .c£df's '.1~ The simulati(l)lJk'werd- n\ade \vh~Cth~{C'APSOL 
SOftware'(r~l) 4). I The 'a~' Of the Sithui~tiOilS WaS tO Study thb()~~avihg~'tb'.af t~'(ijg:i~btained by 
using a demand controlled ventiiation (presence detection, C02 control, ... ) that would result 
in a 50% reduction of the air change rate. 

Case 1 Case 2 

High expectations Moderate expectations 

Outdoor : 0.3 decipol Outdoor: 0.0 decipol 

Inside : 1.0 decipol Inside: 2.5 decipol 

Building : 0.3 0Wm2 Building : 0.1 olf/m2 

0.1 person/m2 0.1 person/m2 

vent efficiency= 0.7 vent efficiency= 1.0 

Common assumptions for both cases 

- 20 stories - Insulation : 

- 20 * 20 m2 - facade: 0.4 W/m2K 

30% glazed area - window : 1.5 W /m2K 

- 20°C (heating)/ 22°C (cooling) during working - roof: 0.3 W/m2K 
hours (8-18 hours) - floor: 0.4 W/m2K 

- ventilation :6-19 hours Internal gains : 35 W/m2 -

- Infiltration :0.2 l/s.m2 

Table 1: assumptions used for the calculations 

4.2.3 Results of the simulations 

The simulation results are presented in Figure 8. Study 1 predicts a energy saving (on total 
heating energy demand for transmission and ventilation losses) of some 13% whereas study 2 
predicts 45%. 

The difference becomes even much larger when looking to the absolute savings which can be 
achieved. Study 1 predicts a saving of some 70 MWh whereas study 2 shows savings of the 
order of 1.200 MWh. The differences are tremendous. Moreover, the choice of the required 
air flow rates is completely overruling the effect of all other energy conservation measures. 
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Conclusions 

1. Whereas the thermal comfort requirement in winter time are in a quite small range and not 
under discussion, there is a tendency for more flexible thermal comfort requirements in 
summer. More flexible thermal comfort conditions are especially requested by the 
countries with a relatively hot climate. The extent to what active air-conditioning can be 
avoided is strongly influenced by the type and level of thermal comfort requirements. As 
far as visual comfort is concerned, there is a tendency for reducing the illuminance levels. 

2. With respect to the ventilation requirements, several countries plan a substantial increase in 
the required air flow rates 

3. The relative importance of the ventilation needs in the overall energy balance is increasing. 
This is on the one hand due to the continuous reduction of the transmission losses and on 
the other hand due to the tendency for increasing the ventilation requirements in buildings. 

4. The reduction of the emission of pollution from building materials, ventilation systems, ... 
is an important priority for the future. 

5. Decision makers (research managers, politicians, ... ) should become better aware that the 
human being spends a very large porlion of his Lime indoors, Lhal Lhen:: are serious concerns 
about the indoor air quality and that there is a very clear link with the energy efficiency of 
buildings. They should understand that indoor air quality should receive similar attention 
as outdoor air quality issues. 

6. Decision makers (research managers, politicians, ... ) should become better aware of the 
tremendous importance of a correct definition of the IAQ and ventilation needs since the 
impact on the overall energy demand is enormous. This awareness should then be 
translated in a substantial increase of the available means for research and development in 
the area oflAQ and ventilation related issues. 
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