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A Comparative Evaluation on the Thermal Insulation Performance of Windows
according to the Temporary Improvement Method.
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ABSTRACT KEYW ORD
The purpose of this study is to compare the thermal insulation performance of windows according to the formation ~ ttEM&
of air layer and to evaluate its energy efficiency on a selected standard house. A thermal insulation test, KS F 2278 was I?SQF 278

used to measure U-values (Heat transmission coefficients) for the following three cases: the first case (Case 1) is a
Low-E pair glass (Argon injected), the second case (Case 2) is a Low-E pair glass with the air cap attached on the glass o of 74
surface, and the third case (Case 3) is a Low-E pair glass, on the frame of which the air cap is attached. The evaluation

of the energy efficiency was conducted according to a building energy calculation method from ISO 13790, calculation ~ Thermal Insulation
of energy use for space heating and cooling, using the U-values obtained from the thermal insulation tests. As results of ymld ows

the tests, the U-values of Case 1, Case 2, and Case 3 were 1.668W/m"K, 1.568W/m"K, and 1.319W/m"K respectively. Klsr Fagrm

The Case 2 had about 5.9% lower value than the Case 1, and the Case 3 had about 20.9% lower value than the Case 1. Air cap

It seems that the thermal performance of the windows is attributed to an increase of the heat resistance and the thickness

of air layer. An evaluation of the energy efficiency of the three cases on the selected standard house showed that the

amount of heating energy demand per unit area was 7.776kWh/m"yr for the Case 1, 6.856kWh/m"yr for the Case 2, and ACCEPTANCEINFO

4.856kWh/m"yr for the Case 3. This study suggests that the formation of air layer (by using air cap) and its thickness ~ Received September 29, 2014

. . s Final revision received December 3, 2014
should reduce the heat energy demand and thus improve the energy saving efficiency Accepted December 8, 2014
© 2014 KIEAE Journal
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Fig. 1. Picture of pair glass used in this experiment.
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Fig. 3. Experimental apparatus (Picture) for the thermal insulation

test.
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Table 1. Experimental Condition at the inside and outside of the chamber.

Classification| Temperature Remarks
Heat box 20+ 1 (0 Inl}e(r) ISlllgt;ar%S heat transfer resistance
Cold 01 (O External surface heat transfer resistance
chamber : 0.052(m™K/W)
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Table 2. Specification of the windows used in the thermal insulation
test.

Classification Case 1 Case 2 Case 3

6mm cl + 12mm | 6mm cl + 12mm

6mm cl +
. . (Ar) + 6mm LowE|(Ar) + 6mm LowE
Specification 1261111nmm (LAJ)];— + air cap (attached|+ air cap (attached
W on the surface) on the frame)
Remarks
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Table 3. Heat consumptions of heater and fan measured for the
three cases.

Heat consumption (W)
ificati

Classification First Second Third Average

Heater 135.53 135.25 135.24 135.34
Case 1

Fan 6.98 6.96 6.99 6.98
Case 2 Heater 127.05 127.27 127.54 127.29

Fan 6.96 6.90 6.95 6.94
Case 3 Heater 112.40 111.63 112.45 112.16

Fan 6.93 6.89 6.94 6.92

1 (0,,—0,,)%xA

Eoora-q O M
o1 7] A,

K 4uFe

Oy AW BT 25

O, A BAT7RE

A AT

Qu NEHA 5 EF

Qp 717 A 35 EF
Q, WABIEY

AR EW DAY 4T BAY
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Table 4. U-values of cases (Case 1, Case 2, Case 3) determined
using equation (1).

U-value
Cases
Experimentation Calculation
Case 1 1.668 (W/m*“K) 1.666 (W/m*“K)
Case 2 1.568 (W/m*“K) 1.560 (W/m*“K)
Case 3 1.319 (W/m*“K) 1.307 (W/m*“K)

Table 5. The thermal resistance of air layer that is applied when
calculating thermal performacne.

e Thickness of Thermal resistance of
Qlassification air layer air layer (m-K/W)
o ) below 2 cm 0.086xda(cm)
Airtight production
exceed 2 cm 0.17
) . below 1 cm 0.086xda(cm)
construction at site
exceed 1 cm 0.086
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Fig. 4. Flow chart of ISO 13790 Monthly calculation Method in
heating condition.
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Table 6. Values of the numerical parameter, a,, and reference
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Table 7. U-value of structural walls and windows used in evaluating
the thermal efficiency of the selected houses.

Classification U-value (W/m'K)
External wall 0.27
Thermal performance Interior wall 037
of Structure Roof 0.18
Floor 0.29
Thermalperformance Window 21
of Window Indirect window 2.6
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Method Qo Tio Table 8. Calculation results obtained from the energy efficiency
Monthly calculation method 1.0 15 evaluation on the selected houses.
Seasonal calculation method 0.8 30 Cases U-va!ue Heating energy demands
Values of a,, and 7, ;may also be provided at national level. (W/mK) (KWh/m'*yr)
Case 1 1.668 7.776
43, A AZE AR Case 2 1.568 6.856
B B Case 3 1.319 4.856
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Fig. 5. Plan of representative house.

Fig. 5. Heating energy demands per unit area for the three cases.
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