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Abstract To study the effect of installation and the shapes of filling pieces used for windows on the infiltration rate, infiltration
tests were performed with two types of sliding windows and two shapes for the filling pieces. Infiltration occurred most
at the top and bottom parts of the center location where two windows overlap, indicating the necessity of a filling piece
to be installed at these locations. Infiltration velocity is proportional to the square root of the pressure difference, complying
well with the theoretical correlation. Infiltration is reduced about 50% by the filling piece installation. This study shows
that filling pieces are essential and their shapes play significant roles in reducing the infiltration of windows.
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Table 2 Air tightness test facility

Manufacturer Trust Engineering
Model Trust Series-CM
Test item Air .tightness, water leakage,
wind pressure endurance
Pressure 0~45,000 Pa
Flow rate 0~10 m'/h

2,000 mmx2,000 mm

Window size 1,500 mmx1,500 mm
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Fig. 1 Measurement point.

Table 3 Air velocity

(unit : m/s)
Single pane Sliding  Double pane sliding
) window window

Point Pressure difference(Pa) Pressure difference(Pa)
500 1,000 500 1,000
1 2.25 2.63 0.29 0.44
2 5.09 4.28 0.37 0.80
3 23.27 25.08 3.37 5.99
4 0.39 1.11 0.46 0.47
5 0.22 0.43 0.12 0.15
6 1.24 1.17 0.72 0.99
7 2.76 3.89 248 3.14
8 25.61 21.01 21.19 28.92
Avg. 7.60 7.45 3.62 5.11
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Table 4 Installed filling pieces

Size

. Type
Case Figure (WxLxH) (Material)
(mm)
1 - - -
Block
2 40%x60%x20 (Urethane
foam)
3 38x75%24
4 38x45%24 Wing
(Rubber)
5 38x75%19
6 38x75%14
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Fig. 2 Modeling of a filling piece.
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Table 5 Specification of the window

Size Manu-  U-value Air tightness
(mm) facturer (W/m? - K) grade

A 1,500x1,500 L 1.767 2

Window

Table 6 Air flow rates

(m'’/m* - h)
Case Pressure differential(Pa)
10 30 50 100
1 3.393 7.010 10.093 16.813
2 1.640 3.350 5.247 9.770
3 1.673 3.437 5.430 10.223
4 1.850 3.700 5.773 10.803
5 1.857 3.797 5.907 10.960
6 2.060 4.267 6.450 11.787

Air flow rate (m3/mzh)

Pa

Fig. 3 Air flow rates.
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Table 7 Air flow rates comparison of filling pieces
according to length

Length Air flow rates in Decrease
(mm) 10 Pa(m?/m? - h) (%)
- 3.393 -
45 1.850 45.476
75 1.673 50.693

Table 8 Air flow rates comparison of filling pieces
according to height

Height Air flow rates in Decrease
(mm) 10 Pa(m?*m? - h) (%)
- 3.393 -
14 2.060 39.287
19 1.857 45.270
24 1.673 50.693
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Fig. 4 Air flow rate according to length and height.
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