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A Study on Change in Window Transmitted Solar and the Resultant Wall Surface
Convective Heat Gain with Regard to Slat Reflectance of External and Internal Blinds
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Abstract Nowadays, to make buildings light weight and aesthetically pleasing, curtain wall structure are commonly used.
Therefore, window to wall ratio is increasing, which has caused cooling and heating load in crease in buildings as well.
This phenomenon has negative impact from energy point of view. This paper analyzes window and wall convective heat
gain when the slat reflectance of external and internal blinds are changed for the better understanding of the fundamentals
behind the phenomena. It was observed that, if slat reflectance is increased, window transmitted solar increases and convection
heat rate is clearly affected. Among six surfaces including four walls, ceiling and floor, maximum convection heat rate occurs
on the south wall in summer. On the other hand, ceiling and floor showed the lowest convection heat gain, since they

are shared by adjacent floors.
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Table 1 Input conditions of internal heat gain and indoor set-points®

Specifications Input conditions Reference
Internal People (Sensible 65 W/person, Latent 54 W/person), ASHRAE (2005)
. 1 person
heat gains —
Lighting 10.8 W/m’ ASHRAE(2005)
Equipment 11 W/m' ASHRAE(2007b)
Cooli 25C(May~Sep.
Indoor set-points oone C(May-Sep,) ASHRAE(2007a)
Heating 22 C(Nov.~Mar.)
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Fig 1. Relative portion of each heat transfer in case of
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the interior blind.
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Fig 3. Solar transmittance variation as a function of slat
reflectance.”
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Fig 4. Absorption of diffuse and shortwave radiations as
a function of external slat reflectance.
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Fig 5. Absorption of diffuse and shortwave radiations as
a function of internal slat reflectance.
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Fig 6. Convection heat rate of wall as function of slat
reflectance in summer.
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Fig 8. Convection heat rate of wall as function of exterior
blind slat reflectance in summer.
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