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Field study of gap dimensions around conventional doors and windows in Iran
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Study of air infiltration into a building in several ways such as energy, air quality, thermal comfort and
Received 17 April 2016 pollution entering in the building is very important. In this context, many studies have been conducted
Accepted 13 June 2016 in different countries. In our country due to the use of steel doors and windows, independent research on

Available Online 13 July 2016 the gap size and air infiltration is necessary .In this study, by practical view and in order to localize

results, based on a field study, the actual dimensions of the gaps around conventional doors and

ﬁ?m?ﬁ?gtion windows in Iran are measured. The results of these measurements are used to simulate gaps, then, with
Gaps around doors and windows experimental study air infiltration rate of these gaps is calculated at different pressures. In present study,
Pressure difference after investigating the effect of different aspects of gaps on air infiltration rate, two common equations,
Experimental study power law and quadratic equation, were compared in order to fit data. Results show that power law
equation can adapt better to the experimental data. Coefficients of the power law equation to estimate
the air infiltration rate through the gaps were presented. Due to the proximity factor of the pressure
difference to the number 0.5 in most of the results, it was concluded that the Bernoulli equation can be
used to predict the air infiltration rate through the gaps. This equation is in better compliance with laws
and physical principles. Discharge coefficient of the Bernoulli equation for gaps with different

dimensions is calculated.
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Fig. 1 Different Dimension of straight gap
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Fig. 2 Different Dimension of L-shape gap
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Fig. 7 Compare air infiltration rate obtained from experiments with
Baker et al. result for straight gap
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Fig. 6 Actual form of applying pressure device to the side gap
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Baker et al. result for Z-shape gap
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Fig. 14 Air infiltration rate based on the depth of the gap for straight
gap in a different pressures difference
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Fig. 15 Air infiltration rate in terms of straight gap height at different
pressures for different heights of 0.8 to 4 mm
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Fig. 12 Air infiltration rate per unit width based on the width of the gap
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Table 3 depth and height of simulated Z-shape gaps
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Fig. 13 Air infiltration rate per unit width based on the width of the gap
for Z-shape gap
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table 4 The coefficient of determination for power low equation and
quadratic equations for different gaps

AP = aQ + bQ? Q = caAP" 522 2
(mm) )
R a b R n c hyhyhy
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0961 27537 90949  0.994 0.5236 0.0028 6 i
0982 42537 33345  0.993 0.5043 0.0050 9

0.988 421.02 571150 0.994 0.5506 0.0010 2,4
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0.995 338.82 623595 0.997 0.5384 0.0011 2,6,2
0.991 338.82 623595 0.995 0.5754 0.0007 424 sz
0.996 80.008 113805 0.998 0.5066 0.0028 9,89
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Table 5 Constant factor c, n for straight gap with different heights

Q = cAP™ .
n c (mm) 5,0 el
0.9320 0.00008 1
0.7068 0.00104 2
0.6111 0.0020 3
0.5503 0.0034 4
0.5396 0.0044 5
0.5236 0.0056 6
0.5200 0.0070 7
0.5187 0.0076 8
0.5171 0.0096 9
0.5043 0.0100 10
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Table 6 Constant factor c, n for L-shape gap with different heights

Q = cAP™ (mm) 5,0 glas )|
n c h, hy
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Fig. 16 Air infiltration rate in terms of straight gap for different heights
of 5t0 35 mm
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Table 8 Discharge coefficient for straight gap with different heights 0.5064 0.0058 10
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Table 11 Air infiltration rate (m3/s) in terms of wind speed for one
meter of gap’s width

(m/s) ol cas pou 30 ol
12 10 8 6 4 2 (mm)

0.0034 0.0026 0.0018 0.0011 0.0005 0.0002
0.0103 0.0083 0.0064 0.0045 0.0026 0.0009
0.0167 0.01376 0.0108 0.00784 0.0049 0.0020
0.0229 0.0190 0.0150 0.0111 0.0071 0.0032
0.0291 0.0241 0.0192 0.0142 0.0093 0.0043
0.0351 0.0292 0.0232 0.0173 0.0113 0.0054
0.0411 0.0342 0.0273 0.0203 0.0134 0.0065
0.0471 0.0392 0.0313 0.0234 0.0154 0.0075
0.0531 0.0442 0.0353 0.0264 0.0175 0.0086
0.0591 0.0492 0.0393 0.0293 0.0195 0.0102
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Table 10 Discharge coefficient for L-shape gap with different heights
Q = C4hw+/2AP/p ,h = (hy + hy)/2
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