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A Study on Relationship Insulation Thickness and Infiltration Load by Window

. .t
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(Received November 21, 2011, revision received February 23, 2012)

ABSTRACT: This study investigates on the relationship between total load which is caused by
infiltration and insulation thickness against compensation effect. As the result of experiment, the
PVC(Synthetic resins sash) window frame in airtightness is superior to the AL(Aluminum sash)
window frame. In this study, as the increasing of insulation thickness in reference building does
not reduce significantly cooling load, the compensation effect due to airtightness against infiltration
is very small. But the compensation effect against infiltration can be closely related with heating
load. Therefore, the proper thermal insulation thickness can be needed respect to cooling and

heating load.
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Table 1 Infiltration rate on each sash

) Infiltration rate[m'/hm’]
Pressure | Velocity - -
[Pa] [m/s] Synthetic | Aluminum
resins sash sash
10 4.07 21.04 34.51
30 7.07 46.59 73.54
50 9.13 64.45 100.04
100 1291 99.03 155.49

Fig. 1 Test body of Fig. 2 Test body of
Synthetic Aluminum

resins sash. sash.
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Infiltration
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Fig. 3 Relationship between infiltration rate

and velocity on sash materials.
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Table 2 Outline of reference building
Floor arealm’] 1F 65.97/184.7
/Volume[m'] 2F 58.63/164.2
Area[m’] | U value[W/m’K]
1F 82.67 0.45
Wall

2F 57.24 0.45

Floor 65.97 0.178

Ceiling 58.63 2.929

Roof 63.58 0.16

) 1F 18.96 1.945

Window
2F 29.42 1.945

Fig. 4 Reference building view.

Table 3 Input data for Energy Plus simulation

Occupancy/Metabolic 0.03[person/m*]/0.9
Light 3.4 W/m'-100 lux
Heating set point 18C
Cooling set point 26T
Minimum fresh air 10 ¢ /s person

o AAAdYdLE 49 WL 300 luxE A A s
Energy Plus®] F o digt d=doly = B4 4
ole] gt Froln=Z hAUF=9] 153 239 ¥
A& gsle] AALzEg oz 1A st EA) Aol )
g Vo g sl om, ALY PVC A Al 2H2t 0.00045
kg/ms<}t 0.00029 kg/ms= 3}t

D Aol A =7 e
m/s2 skl A (3)7 A (4)el
S EOE AR
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Fig. 5 Total cooling load.
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Zone heating
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Fig. 6 Zone heating load.
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Table 4 U-value by insulation thickness

thickness R-value U-value

[mm] [mK/W] [W/m'K]
St-0 54.6 2.301 0.450
St-3 57.6 2.310 0.433
St-10 64.6 2.516 0.398
St-25 79.6 2.81 0.356

Outer wall composition

Outer surface

Insulation

Inner surface
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Fig. 7 Heating and cooling load.

Cooling load

[kWh]

5000

4000

3000 4

2000 4

1000 - T
St-0

Fig. 8 Cooling load by insulation thickness.
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Fig. 9 Heating load by insulation thickness.
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Fig. 10 Relationship between U-value and
total load decreasing rate.
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