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Experimental study on the effect of modern gaskets on air infiltration rate and
offer relations for calculating air infiltration of doors and windows

Danial HakimiRad!, Mehdi Maerefat'”, Behrouz Mohammad Kari?

1- Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
2- Energy, Acoustic & Light Department of Road, Housing & Urban Development Research Center (BHRC), Tehran, Iran
*P.0.B. 14115-111, Tehran, maerefat@modares.ac.ir

ABSTRACT

Study of air infiltration in a building is highly important from several aspects, such as energy, air quality, thermal comfort and pollution entrance to
the building. In this paper, the effect of new gaskets on air infiltration rate of doors and windows was investigated. To do this, existed gaps between
the common doors and windows of Iran were simulated and by installing eight various gaskets, with different material and cross sections, the air
infiltration rates at different pressure differences were obtained. The objective of this study was to evaluate the airtight performance of different
gaskets, in order to select the right type, as well as providing air infiltration rate data for caulking doors and windows for designer engineers. Results
showed different airtight performance for various gaskets, in which, at higher pressures differences could reach up to six times. Data were fitted to the
power-law model and the coefficients of the equation were obtained. Based on the results, practical recommendations for calculation of air infiltration
rate from doors and windows were also given.

Keywords: Air infiltration, Experimental simulation, Air sealing, Air tightness, Door and window
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Fig. 1 Schematic of gaps dimensions. a) Straight gap. b) Z shape gap
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gap

250 300 350

400

USEZ 5,0 (sl lid OS] s T S5 3 8 S

G390 9 S Sluwls 5 g sabodygud Slallyn (uil jaiS (jae9s wVlie dcgozxe 13 o leui 16 ©)93 1395 Mo )30 Sl w e

36

[ww.SID.id


http://www.sid.ir

O 9 3) eusa JLsls

o yxiy 9 )3 jllgd 3945 dumlxo Josly) A5l 9 lgd 395 &3 2 298 i) il G asllos

L gy )
() Sflol e
)_,§A eff
I ON.
S5 t

LG 9 g T

eI @ iy BT ol w855 Gl bele poe 5 Sm¥ W o555
wld g2 Sis g cnl o 5l y9e slaa s ad g Cules

&ip-8

[1] ASHRAE, Handbook of fundamentals, Chapter 16: ventilation and
infiltration, USA Society of Heating, Refrigeration and Air-
Conditioning Engineers, 2009.

[2] M. Cook, Y. Ji, G. Hunt, CFD modeling of buoyancy driven natural
ventilation opposed by wind, Ninth International Building
performance simulation association conference, Montreal, Canada,
pp. 207-214, 2005.

[3] C. Chen, B. Zhao, W. Zhau, X. Jiang, Z. Tan, A methodology for
predicting particle penetration factor through cracks of windows
and doors for actual engineering application. Building and
Environment, Vol. 47, pp. 339-348, 2012.

[4] T.O. Relander, J.V. Thue, A. Gustavsen, Air tightness performance
of different sealing methods for windows in wood-frame buildings,
8th Nordic Symposium on Building Physics, Copenhagen,
Denmark, 2008.

[5] T.O. Relander, J.V. Thue, A. Gustavsen, The influence of different
sealing methods of window and door joints on the total air leakage
of wood-frame buildings, Proceedings of the Nordic Symposium on
Building Physics, Copenhagen, Denmark, 2008.

[6] K. Hassouneh, A. Alshboul, A. Al-Salaymeh, Influence of
infiltration on the energy losses in residential buildings in Amman,
Sustainable Cities and Society, Vol. 5, pp. 2-7, 2012.

[7]1 Ch. Noroozi, M. Maerefat, S. A. Zolfaghari, Effective use of
thermal floating combustion heating appliances in order to control
indoor air quality, Sharif mechanical engineering , Vol. 29, No. 1,
pp. 103-111, 2011. (in Persian _..,l5)

[8] S. M. Tabatabaei, Building installations calculations: include
central heating, air conditioning, water supply and sewage
disposal building, construction of gas piping system, quick
calculations, 7th edition, pp. 51-108, Tehran: Roozbahan, 2002. (in
Persian _.,l9)

[9] V. Vakilorreaya, Reference calculations of mechanical building
installations, pp. 473-500, Tehran: Sanei shahmirzadi, 2009. (in

(6) abal, & bgse (nSilea N 5 € il ol Jguz
Table 2 Values of coefficients average c, n about relate 6

n C
0.800 6.98E-03 peiione 5,9
1.841 1.04E-05 JSBZ 550

[10] azj,0 98l (sl (sl Jsbo e S (sl @ (IIE/S) g 3985 =53 Jguur

Table 3 Air infiltration rate (lit/s) in terms of one meter of gap’s length
for gaps without gasket [10]

(m/s) ol g yuo 39 o3l
12 10 8 6 4 2 (mm)
34 2.6 18 1.1 0.5 0.2 1
10.3 8.3 6.4 45 2.6 0.9 2
16.7 13.7 10.8 7.8 49 2 3
229 19 15 11.1 7.1 3.2 4
29.1 24.1 19.2 14.2 9.3 43 5
35.1 29.2 232 17.3 11.3 54 6
411 34.2 27.3 20.3 13.4 6.5 7
47.1 39.2 31.3 23.4 15.4 75 8
53.1 44.2 35.3 26.4 175 8.6 9
59.1 49.2 39.3 29.3 19.5 10.2 10

050 shls sla3,5 sl 550 Jsb e o sl 4 (IIE/8) g 3585 & 54 Jgu

Table 4 Air infiltration rate (lit/s) in terms of one meter of gap’s length
for sealed gaps

20 18 16 14 12 <10 (Mfs) 3L e oo

037 018 012 0.07 0.04 0 (1it/s) lga 39 & 5

4l 2 0.05 51 maS e wanyyo il 50 e 5l )5k
5 2 5 dszree iy glgil jl lem Soi 5 05l sl p3Y cul o -3
el Cends oyl !,y sloe i

E5 05l 6l Slansl rmiign ooliiul gz 3,115 sloarogs -4
RO N -V SC S ERPR T SRPRNS B IV SR PY:S

e S yg8 -6
(mm?) cole 4

i+3a-1p 4N oo TS . I
Persian ‘5“))[5) (Ilt S Pa ) gs'lf dJoL!.A u.\l; S
[10] D. HakimiRad, M. Maerefat, B MohammadKari, H Rasouli, Field (mm) Gee d
study of gap dimensions around conventional doors and windows (%) s €
in Iran and relations for calculating air infiltration of them,
Modares Mechanical Engineering, Vol. 16, No. 7, pp. 83-92, 2016. (mm) sls,l A
(in Persian __..,5) (mm) Jsbo !
[11] P. H. Baker, S. Sharples, 1.C. Ward. Air flow through cracks,
Building and Environment, Vol. 22, No. 4, pp. 293-304, 1987. laosls slass N
[12] I. S. Walker, D. J. Wilson, M. H. Sherman, A comparison of the o dobie oo -l . n
. . A . . &'y PG
power law to quadratic formulations for air infiltration calculations,

Energy and Buildings, Vol. 27, No. 3, pp. 293-299, 1998. (Pa) jlus P
[13] Iranian national standard, doors and curtain walls and windows of (“tgs.l) Q
the building, to determine the air infiltration — test method, T @0

(Standard number 7822), 1382. (in Persian ...,ls) oaly Jlade X
[14] DIN, Windows and doors, air permeability — test method, Standard eSibe X
DIN EN 1026, 2000. o
i . - (ms™) cepm V
[15] J. R. Taylor, An introduction to error analysis: The study of
uncertainty in physical measurements, Mill Valley, California: U madle
Anonymous University Science Books, 1982. -
37 3902 5 S Sluuwl 5 ¢ sabedygud Slallyn (uil paiS (yao9s wVlie dcgoze 13 o louis 16 ©)93 1395 Mo )30 Sl w i

[ww.SID.id


http://www.sid.ir

