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Abstract

This study is on the thermal flow analysis to select an optimal shape of solar lamp bank. Solar Lamp bank is
designed by the lamp bank design program based on point light source theory. The reliability of the program for
lamp bank design is verified through irradiance variation experiments of a kind of lamp according to horizontal
distance. Solar lamp bank facilitates heat distribution and satisfies the irradiance in the three wave length which
test guidelines require. Among the 4 kinds of lamp bank, since lamp bank type D satisfies uniformity £10% and

also doesn’t exceed total irradiance 1,232 W/ m', type D is finally selected

Keywords : Lamp bank, Spectral irradiance(EA}Z%), Point light source theory(33Ydzxwo]&), Thermal

flow (&%), Solar Simulator( |G EAIAE7])

72 € M o z : Rectangular coordinate system, z [ml]
zo  Rectangular coordinate system, zo [ml]
E : Trradiance, watt per unit area [W/m]
I : Luminous intensity [cd] 1.8 E
P . Distance between a lamp and target
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1) Baek Sang Hwa, A Study on the Development of Three
Wavelength  Solar Bank by Mercury-Halogen Lamps
Combination Method. J. Korean Ind. Eng. Chem., Vol 10, No
8, 1999, 1147-1154
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Table 1. Spectral energy distribution and permitted tolerances

Spectral regions

Sector
Uitra-V Visible | Infrared
0.28~10.32~
Wave-length(ym) 0 | 040 0.40~0.78 | 0.78~3.00
Irradiance(W/m?) | 5 | 63 | 517~604 | 492
Tolerance(%) 35 | £35 £10 120

Axua AAE d 7R T8 AAEA
f70] glth A= Table 1ol = 94 <
W BALZE2E g dofsls Alolth F WA
= Az I HEHE do] JTHA &
T shAl EAatE o] fze) S AA 3 F
Jojopsity,  Alrl= FAMAAS FAdE7}
+10% oJu] o]ofofsttt. mpxuto 2 Al U
Fo] 79 55 g Hom =g 5 9l
ofofgtt}y, & #4¥ 2TWAIL FLa okt
th o] v /X E BF aste] AA s

2) MIL-STD-810F, Method 5064, Solar Radiation, Department of
Defense(USA), 2000
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Fig. 2 Lay-out of infrared lamp(250 W) distribution method

( O infrared lamp, ® metal halide visible lamp, O
metal halide UV lamp )
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Fig. 3 Plane figure describing the heat flow of A type
lamp bank
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Fig. 4 Side figure describing the heat flow of A type

lamp bank
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Fig. 5 Lay-out of infrared lamp(25W) distribution method

( O infrared lamp, ® metal halide visible lamp, O
metal halide UV lamp )
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Fig. 6 Plane figure describing the heat flow of B type
lamp bank
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Fig. 7 Side figure describing the heat flow of B type
lamp bank
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Fig. 8 Lay-out of infrared lamp(60W) distribution method

( O infrared lamp, ® metal halide visible lamp, O
metal halide UV lamp )
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Fig. 9 Plane figure describing the heat flow of C type
lamp bank
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Fig. 10 Side figure describing the heat flow of C type
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( O infrared lamp, ® metal halide visible lamp, O
metal halide UV lamp )
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