
. 
j. 

1. 
I 

Tightness of 
Pre-fabricated Outer Walls and its 
Influence on Heat Demand in 

:~::::~ •• :wellings /jj, j( ,. j 
3 
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Polytechnical Institute of Silesia, Gliwice, Poland 

Marian Nantka has been involved in air leakage and air infiltra­
tion studies at the Politechnical Institute of Silesia for a 
number of years. During this time he has made e>etensive 
measurements in single family dwellings and apartment blocks 
and has developed a mathematical model of air infiltration. In 
this article, Dr Nantka describes the results of some of his 
measurements and theoretical studies on apartment buildings. 

Introduction 

The Institute of Heating, Ventilating and Anti-Air Pollution is 
one of the few institutions in Poland engaged in the study of 
air infiltration through e>eternal walls constructed of pre­
fabricated, blocks. The project, which began before 1978, 
covers the following aspects: 

air infiltration through gaps in laboratory and site studies 

research and estimation of the climatic parameters in 
dwellings 

research and theoretical analysis 

heat balances. 

Much of the work has been centred on large apartment build­
ings of pre-fabricated construction (Figure 1 ). 

Figure 1. Types of buildings examined. 

Air Leakage Measurements 1• 2• 3• 
4 

Measurements of air leakage have been carried out in inhabited 
buildings u~ing the pressurization test equipment illustrated in 
Figure ·2. Particular attention has been focussed on the measure· 
ment of air leakage through crack!'. around windows and doors 
and through joints between pre-east wall slabs. Similar tests 
have also been conducted in the laboratory at the Institute. 
The laboratory studies indicate a power law relationship 
between pressure acting across the opening and flow rate given 
by· ' 

V • al:R(Ap~'n m3 h-1 

where V • in-filtration rate, m3 h-1 

/:,fl • pressµre difference across opening, Pa 
l;i • sum of gap lengths, m 
a • airflow coefficient, m3 m - 1 h-1 Pa-1 

n • power exponent 

(1) 
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For windows in occupied blocks 

7. Airtight test chamber (1.8 x 1.5/0.2 x 0.2m) 

2. Square-section duct (0.2 x 0.2m) 

3. Measurements section (60mm dia.) 

4. Micromanom.eter (for measuring pressure differences) 

5. Micromanometer (for measuring air infiltration rate) 

6. Gauge orifice (modulus m = 0.478) 

7. To fan 

For laboratory tests on various components. 

Figure 2. Experimental set-up for measuring component air 
leakage values. 

Approximately 20 to 30 leakage measurements over a range ~f 
pressures were made on each component. The resultant com­
binations of t.p and V were analysed using the method of least 
squares to calculate a and n. Under these circumstances the 
precision of calculation was governed by ,the accuracy of 
measurement of t.p and V at the lowest range of measured 
values; Measurements 6f pressure down to 0.16 Pa were possible 
using a battery powered micromanometer and air flow 
measurements down to 0.6 x 10-3 m3 s-1 were achieved using 
an orifice plate or thermo-anemometer . 

The results of these experiments are illustrated in Figure 3 and 
show that, at pressure- difference of 50 Pa, the flow exponent 
for windows varies between 1.3 and 1.6. This hes an important 
bearing on the calculation· of air infiltration in rooms and can 
result in air infiltration overstepping expecfation·by an average 

·of 30 to l'>OOA> for windows· alone. In heat loss· calculations, a 
similar allowance. must also be made for leakages through 
joints in pre·fabricated elements even when they appear to be 
perfectly tight. · 
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