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Abstract

The performance of heat transfer through double pane window has been investigated using experimental
and numerical methods. The range of the gap distance between glasses are 0.5-10 cm. The convection heat
transfer plays the dominant role for the case of the wide gap distance together with the large Rayleigh number
and thereby, reduces the enhanced thermal resistance due to the increased air gap, while the conduction
heat transfer does the major role for the case of small gap distance. In order to enhance the thermal insulation
of the double pane window, the heat transfer of triple pane window, which is constructed to put one more
glass at the middle of the double pane, is investigated to check the reduction of the convection heat transfer
together with the effect of the radiation shield due to the presence of the additional glass. Further, a spacer
is installed at the middle height of the double pane, and the effect of which on the suppression of the convective
heat transfer is analyzed carefully, using experimental and numerical methods. For the case of the spacer-
installation, the amount of energy saving is considered about 10%, but the energy saving increases a lot to
30-50% for the case of triple pane window, due to the substantial radiation shield effect of the presence of
the additional glass.

66



AE AJUA "ebg AT FANMA/ ALY )FH AR AT 67

L A

rhu

B e BAe SEE A RD), Eold),
787 RayleighRa) 5% o33 Aol 2%
o wWgel W duY J1TE sty o)F

EEstel 3534 9 Zsloldrt AN olFA
o

o

staz} grolol 2 adFelie olF A4 A
= o) F(convection), % (conduction), “Z®] I %k
Zo] gxjolof wE Eal(radiation) B3} L&
5 i dAdg A dArisiglont At
g FAlell gl efofe] whabg =A% 4Ksolar
insolation) &= dghAlol4] E3A)7]7] o3}
Ark 2 ol Hd AA FAbel) wpE ] AHA
(unsteady)ql 93dd 2 F239) F3g G #
B BAR #AE A4 9z £ ools @
ohizl ikl AA KAl e AHF, oH,
TAA] = A slelA T zed
olzba] o] Al "ekd AY BALE
ARl F4E A7 AAATEAS F287)
ot} 1, 2).

2 eelq IEsa o TAR A7 SEE

ol

I

e

e
¢

Ko

>
-
2

}.
2 %
Ll

Thot —\

—1+—  Teold

X

Fig. 1. Schematic of double pane window.
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Nomenclature

:aspect ratio

:specific heat

:radiation view factor or shape factor
:gravity

:height

:thermal conductivity

:width

:pressure

:modified pressure

:Prandtl number

:Rayleigh number
:temperature

:axial velocity

:dimensionless axial velocity
:radial velocity
:dimensionless radial velocity
:coordinate

:thermal diffusivity

:thermal expansion coefficient
:thermal boundary layer thickness
:emissivity

:dimensionless temperature
:dynamic viscosity

:kinematic viscosity

:density

:Sefan-Boltzman constant
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