%44 %% 11 as Gk A 2015 4 11 A
Vol.44 No.11 Infrared and Laser Engineering Nov. 2015

\] O SIL DY
2.4 m KPR EFIZ T
XFE R R EFE G R
(1. A FIRFAF AT AT, T 100854; 2. X FiRH T ELE T, LT 100854)

W OE.ASERBEREARER, R T AR GEREAZ24m M KAEME, ERIGBE A WY BE
RARPNTO3IAKRMEHR, BFAREEAARK TIPLABEHAO RN GERK T+3%, ik Kk Beig £
KB CHR, RMEMEZTEZHOAINENT WA RE R AAATEAHE. — ARy B i —
AN B BRATCALR . AT 4 RBAT T A Ao AT A SR B K . X 45 R AU - R FAAEIL 35 49 A 2L
KFEAIEA 243 m, A IBE-F B A 33821x, KR E A A£0.97°, R4 EH£2.8%, K& K BLiz £
EE) C R, REITER,

KR EAKSE; KMEMBZ,; &dr; RHLE

FE %S TH74 XHFREDG: A XEHS: 1007-2276(2015)11-3348-05

Design of 2.4 m solar simulator
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2. Science and Technology on Optical Radiation Laboratory, Beijing 100854, China)

Abstract: According to the demands of target characteristics research, a solar simulator with 2.4 m -
diameter effective illuminated area was designed. Several targets were required that the illumination of
irradiated area was not less than 0.3 solar constant; the collimating angle of outgoing beam was less than
+1°, the un-uniformity of irradiated surface was less than +3% and the spectral mismatch error reached
level C. The solar simulator consisted of four short-arc xenon lamps, four ellipsoidal reflectors, two flat
reflectors, a group of optical integrator, and a collimating reflector. Software simulation analysis and
experiment test were carried out for the design. Test results show that the diameter of effective
illuminated area is 2.43 m, the mean illumination of irradiated area is 3 382 Ix, the collimating angle of
outgoing beam is +0.97°, the un-uniformity of irradiated surface is +2.8% and the spectral mismatch
error reaches level C, which meet all the requirements.
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Fig.1 Working principle of solar simulator
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Fig.2 Imaging relationship of optical integrator
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Fig.3 Schematic diagram of optical integrator structure

WG LRI, 762 BT 3 vh O Ak 75 2] AR
SR B A BT R A0 R 15 mm, (i
i) i 242 60.98 mm
2.3 WEkERHE

S ICIUAT A T ' il £ 5% 0 0 T | EL A Al AR
1o Bk T S B B B A 7 A w,, I 5O TR B B O il £ AR
VL RC DL SR AT i i B ROR M R TE S B B AT WA
ILHE T F, FF,, T A ER S S BT 00 B AR A Fy A
I UG (B 5 B DX, RE 0% o A K 1T 2 S5 B TG BK 25 114 B
BT N F,, K 4 FiR,

Pl A M 3R T 4 B 2 A R S ROR A

Fig.4 Primary structural parameters of ellipsoidal reflector
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Fig.5 Luminous properties of short arc xenon lamp
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Fig.6 Spectrum comparison of xenon lamps and the sun
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Fig.7 Schematic diagram of xenon lamp layout
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Fig.8 Model of solar simulator modeled with LightTools
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Fig.9 Results of illumination uniformity analysis
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Fig.10 Picture of working solar simulator
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