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A STUDY ON LAMP BANK DESIGN OF SOLAR SIMULATOR

S.H. Baek”

Defence Systems Test Center, Agency for defence development

This paper is a study on the design of the solar lamp bank which is a very important part of the solar
simulator with the commercial metal halide lamps and infrared lamps. 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. The
shape of the ceiling board next to the lamp bank to promote the lamp cooling efficiency and to reduce temperature
deviation and air velocity deviation in the chamber is so creative. The ceiling board of partial closed type is the
best among several types.

Key Words : %-3-91%H o] 2(Point Light Source Theory), B FEEAAIE 7](Solar Simulator), AL %(Irradiance),
Al I(Lamp Bank), 373 (Ceiling Board), 132} 3(Partial Closed Type)
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Fig. 2. Relation between metal halide lamp irradiance
and horizontal distance
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Fig. 3 Relation between infrared lamp irradiance
and horizontal distance
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Fig. 5 Spectral irradiance of metal halide ultraviolet
lamp(150 W)
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Table 1 Spectral energy distribution and permitted tolerance

. . Spectral Region
el Ultravioletp Visibleg Infrared LI
Bandwidth(nm) |280~400 | 400~780 {780 ~3,000280 ~3,000
Irradiance(W/m’) 68 560 492 1,120
Tolerance +35% +10 % +20 % +10 %
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Fig. 6 Spectral irradiance of metal halide visible
lamp(150 W)
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Fig. 7 Spectral irradiance of infrared lamp(40 W)
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Table 2 Irradiance value of infrared lamp(60 W)
concentration method

Spectral irradiance (W/m’)
Sector Ultraviolet| Visible Infrared Sum
Guideline value | 68+35% | 560+£10% | 492+20% |1120+£10%

Simulation value| 75.26 594.9 556.9 1227.06

Characteristics - Cooling effect of lamp is bad

- Thermal distribution is not efficient
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Fig. 8 Lay-out of infrared lamp(60 W) concentration
method(€} infrared lamp, & metal halide
visible lamp, & metal halide UV lamp)
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Fig 9. Lay-out of infrared lamp(25 W) concentration
method((} infrared lamp, & metal halide
visible lamp, €& metal halide UV lamp)

>
o
)
1o

>~
e

= 7gAR)e] wEg Bzalo] 9
Golx 1 AN HZT} FYe [Fe}

|
2ttt o] YA ASIA AL 1271, 7

R 2

-

413 He|M@60 W) JHA =M = xFHAl
=g M

Fig. 109] #9]A42 11093 W/m', 7A134E 637.45 Wi,
X912 611.94 W/m'E Table 1] 27FZAE wHHeich 18
U o] WS 42133 o] FmulAe] wEg-F7to] flth=
L o AL Halelux|e] 23 &
A0] 91.8 W/m'olal 7FA3A2 616 Wi, A 2]4l2 588.4 W/
mo|BE 2 AANA o R = AFaTg HE 2otk w
ghA RS A gty Ho)al Wre] RS Folof

o=

OO
60

<
(D
e
o6
<
20
o
7
o6

7

0N

b’
+,+
2
5
0
26

o

PRI

O
>
7

>

%
0%
OO
052
925
2
=

.
Z
%
%
r

O
+
e .

Fig. 10 Lay-out of infrared lamp(60 W) combination
method(€: infrared lamp, & metal halide
visible lamp, & metal halide UV lamp)

\\ . \\ \. -\\
Rt e bt
it S E et
SOOOSOBOSE

Fig. 11 Lay-out of infrared lamp(40 W) combination
method(¢; infrared lamp, & metal halide
visible lamp, & metal halide UV lamp)

g o] WalelME A9 AZ 167, 7HAEA W 337,
Ao AL 50707} AQ¥Th

4.1.4 HLAME0 W)-7H [ ZM "= =FHakA

3 MA
Fig. 119] |4 8899 Wim,, 7FA#Ae 65857 Win,
9)ML 550.34 W/m'Z Table 19] Q7F27S W3} o
28 diAto] golsithe AT ZAMHA Y] HAlxES
gol Frhe Aol vk AF o] B MEEtt o]

2l
0]
=
Aol M= zRelid = 1270, 7R FE 3770, A2l 9
5

S 2 ox oo

A

(K o= Ml o

4.2 Bzl 9 MEM(ceiling board) A A
Fig 4.9] E-io] w3 9] HAHolt]. Table 33} 7



50 / J. Comput. Fluids Eng.

S.H. Baek

290221
- 26119
- 2317
. 203155
1.74133
14511
116083
0870663
0.580442
0.230¢21

0
Velocity [m/s]

Fig. 12 The air flow At fully closed type (A type)
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Table 3 Conditions of ceiling board design

Cooling |Temp. tolerance | Air velocity Air-flow
efficiency | (in chamber) (outof AHU) | (in chamber)
High +2C Fast (turbulent) | Slow (laminar)

284543
_ 256354

1]
Welocity [m/s]

X

Fig. 13 The air flow at fully opened type (B type)
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Fig. 14 The air flow at partial closed type (C type)
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Table 4 Temperature deviations according to the shapes
of ceiling board

Shapes of ceiling board A B C
T dev.(K) 0.95 0.35 0.5

Table 5 Air velocity deviations according to the shapes
of ceiling board

Shapes of ceiling board A B C

T dev.("4) 0.07 0.04 0.04

QW)

A B

shape of ceiling board

Fig 15. Comparison of lamp cooling efficiency according
to the shape of ceiling board
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