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Influence of window type on air tightness performance

Cao Shengmin, Pan Wuxuan, Liu Sumei, Cheng Xionglei, Zhang Hao, Long Zhengwei
(Tianjin Key Lab. of Indoor Air Environmental Quality Control; School of Environmental

Science and Engineering, Tianjin University, Tianjin 300072, P. R. China)

Abstract: The air tightness of 5 different types of common used windows in Tianjin University were
measured by blower window method; the measured windows including PVC single, PVC double, aluminum
alloy casement, aluminum alloy sash and aluminum alloy slanting sash windows. We totally measured 15
windows with every type 3 windows. The pressure difference between window and outdoor air was
controlled in 0~60 Pa during every test. According to the measured results, we compared the influence of
window frame material, opening form, function time and outdoor environment on the performance of air
tightness. With 5 Pa pressure differences, the infiltration rate of aluminum alloy slanting sash windows
was 35~40 m’/h, others were 10 ~20 m’/h. The window air tightness had a great effect on window
leakage coefficient C but less effect on pressure coefficient n, and the coefficient n of all the 15 windows was

0.5—0. 6. The air tightness of the 15 windows was calculated through GB/T 7106-2008, the PVC double
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windows were the tightest with an infiltration rate of 5. 17 m*/h « m*, while the aluminum alloy slanting

sash windows were worst and its infiltration rate was 17. 9m®/h « m?.

Based on the results of 3

repeatability tests, we found the outdoor climate influence was negligible on the test results when the

pressure difference was larger than 15 Pa. The time interval was one week for every repeatability test,

most of the test error was less than 15% between every two tests.

Keywords: building windows; air tightness; air infiltration rate; leakage coefficient; pressure coefficient
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Table 1 Type of the external window in

different periods of Tianjin
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Fig. 2 Photos of the measured windows
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Table 2 Details of the measured windows

. URE 3
CIREY! R .
Bt AERR/a

AP 1.23mX 1.26 m 3 15
BESTITHE 0.53 m X1.09 m 3 15
PVC H)Z P 1.38m X1.15 m 3 10
PVC WZFETF 5 1.09 m X1.39 m 3 20
HHE4e R EEH 1.31m X 0.99 m 3 10
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Table 3 Parameters summary
# CEN/EIMRIE)/C EANE/ (mes™ ) BERK e B2/ HXRE r S0 E Qo/(m? - h )
PVC # 2% 1 20.6/3.5 0.8~1.6 4,52 0.55 0.998 35.58
PVC HEH 2 18.9/2.6 1.6~3.0 4.71 0. 60 0.971 38.50
PVC 2% 3 18.6/2.3 1.5~2.8 4.56 0.55 0.998 43.03
PVC X2 1 17.1/6.6 0.8~2.3 4.08 0.51 0.996 33.76
PVC W2 2 18.5/6. 2 0.2~0.8 4.02 0. 50 0. 998 34.28
PVC XWZH 3 18.6/5.5 1.2~3.0 4.08 0.52 0.998 34. 66
BeEETIF 14.0/9. 4 1.1~2.9 5.53 0.59 0.992 52. 85
A 4TI 2 13.2/8.7 0.8~2.6 3.76 0. 68 0.998 53. 88
BE4ETI 3 14.6/10. 1 0.3~1.5 5.53 0.59 0.992 57.52
WA AN 1 13.4/9.0 1.4~3.5 4. 69 0.56 0. 991 34.6
B AL 2 13.7/9.7 0.6~2.3 1.68 0.59 0.992 43.2
A 4 HEhL 3 18.6/2.1 1.6~3.4 2.92 0. 63 0. 998 49.1
e = 20.7/0.8 0.2~1.5 13. 46 0. 54 0. 989 102. 93
mha b2 21.0/—1.3 0.5~2.3 11.95 0.55 0. 996 104. 68
Mfdr b 21.5/—2.1 1.6~3.2 11. 89 0. 54 0.996 115.42
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Fig. 5 Measured data of the pressure drop and airflow rate
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