


SYNOPSIS 

Simulation models basing on 2-dimensional finite-difference approach 
were developed for the steady-state and dynamic analyses of the ther- 
mal coupling of leakage airflows and building components. The consi- 
dered types of leakage flows were crack flow and filtration through 
porous materials. At building level analyses a static flow network 
approach was applied in order to calculate airflow balance of a buil- 
ding, while for the thermal coupling of convective heat flows of air 
leakages and transmission heat flows of leaky structures a 2-dimen- 
sional modified transfer-function approach was applied. 

It is suggested in the paper that the value of transmission heat los- 
ses should be corrected by a factor, modified Nusselt number, in or- 
der to take into account the heat recovery effect of leakage air- 
flows. Depending on leakage airflow rate, thermal properties and di- 
mensions of the structure as well as the leakage route, the correc- 
tion factor of transmission heat losses can be as low as 0.60. The 
correction factor of total heat losses can be 0.86, respectively. 
According to measurements the correction factor of transmission 
heat losses was 0.35-0.85, while it for total heat losses was 0.86- 
0.96. The heat recovery effect is approximately the same for both 
infiltration and exfiltration. 

At the building level, the correlation between airtightness, leakage 
distribution, air change rates and thermal performance of a single 
family house was analyzed. The house was supplied with mechanical ex- 
haust ventilation system and the supply air was taken in as leakages 
through building envelope. The calculated annual heating energy con- 
sumption of the building was 6-9 % less compared with the calculation 
results where the heat recovery effect was not taken into account. 
If the heat recovery effect was taken into account in calculation 
of transmission heat losses, the average correction factor was 0.85- 
0.90. Actual values depend on airtightness and leakage distribution 
of building envelope. 

1. INTRODUCTION 

The actual heating load of a building often differs from the designed 
load. One reason for this is the uncontrolled ventilation through a 
building envelope. Differences in calculated and measured heating 
loads have usually been explained with the uncontrolled ventilation 
using the leakage ventilation rate as a correction parameter of heat- 
ing load analyses. Hydraulic properties of different leakage routes 
have been studied widely and leakage flow rates can nowadays be pre- 
dicted rather well. The thermal coupling of leakage flows and heating 
load has not, however, been studied and therefore the heating load 
of leakage ventilation has been calculated according to the leakage 
flow rate and the temperature difference of inside and outside air. 

The thermal coupling of leakage airflows and conduction heat flows 
of structures has been omitted. Nevertheless, if we consider for 
example through a structure infiltrating air, the cold outside air 
is heated by conduction heat flows inside a structure before it 






























