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Introduction 

Since 1973 research and development wo?k has been going 
on in Sweden concerning the airtightness and ventilation of 
buildings. The rules of the Swedish Building Code (SBN 1975 
and SBN 1980) have been made stricter regarding heat losses 
and. include a stipulation that the intentional ventilation rate 
in occupied buildings should be 0.5 air changes per hour 
(ach). Regulations have also been established which specify 
a maximum airleakage of 3 ach at 50 Pa pressure difference. 
This airtightness has been reached by an increased 
construction cost of between 500 and 2000 Sw Kr per single 
family house. These rules and the production of more airtight 
houses has lead to the almost universal use of mechanical 
ventilation systems, although natural ventilation systems are 
still permitted. Approximately half of the domestic 
mechanical ventilation installations are exhaust air systems, 
some of which incorporate heat pumps for hot water. The 
remainder are balanced ventilation systems with ,heat 
exchangers. The total cost for a mechanical exhaust air 
system is approxlmately the same as that for a natural 
ventilation system; nevertheless, discussions on natural 
ventilation continue. However, proposed revisions to the 
Building Code are to include: 

• 

stricter regulations for airtightness (~ 1.0 ach at 50 Pa 
pressure difference). 

regulations for heat recovery in new houses which will 
bring the use of natural v.entilation into question. 

Table 1. Minimum air excha[lge rate 

Depending on m•/h per person 

Lackofoxygen 0,5 

Problems with CO·and CO, 10-15 

Problems with moisture 4 

Avoid coridensation of water on 7 
window panes 

Unpleasant smell 5-40 
Laundry ? 

Cooking (increased ventilation) 

Unacceptable content of poisonous 
gases 

-smoking -20 

-formaldehyde 1 

-radon 
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Figure 1. Heat balance at a total ventilation of 0.3 and 0.5 air 
changes per hour. The values within parentheses correspond 
to 0.3 ach 

Basic knowledge seems to be insufficient in the field of 
building and ventilation technology. The. re is no total view oja 
the balance of energy and no regard is paid to the interpla'f9 
between different flows of energy. 

Strongly varying information has been presented concerning 
airtightness, type of ventilation system, minimum air 
exchange rate and the technical as well as the economical 
consideration for heat recovery (Tables 1 and 2). Problems 
with moisture, mildew and rot are often reported for new 
houses and have therefore complicated the question. 

This paper aims to present facts and ideas to improve cost 
effective design for airtightness and ventilation systems. 
Schematically alternative measures to save energy are 
presented. An investigation for determining the rate of 
ventilation in some occupied houses is described. 
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ach Notations . . 
: I..~ • 0,1-0,2 4 persons, based upon the whole volume 

) 

0.6-1,0 2 persons in a( oom with 12 m 2 floor area 
I 

0,2 5 persons in the house. Water vapour: 
40 g/person/h;and 150 g/h when cooking 

Room floor area 41-5 m 2 

? 

0,2-0,6 B0-250ml/h 

r 

Depending on room volume 

1 
I . 

-0,3 Timber houses witt\out basement 

-0,7 Timber houses with concrete-basement 

-1,0 Lightweight concrete houses 
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