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Abstract: In order to solve the problem that the real solar angle and true irradiance (one solar constant)
can not be simulated by the existing solar simulator at the same time, a new type of solar simulator
optical system was designed. The design method of the optical system of the condenser was described,
and the optimization technique of optical integrator and defocusing effect of projector lens were discussed.
Using Zemax, optical integrator was designed by sequence and non-sequence, and the field diaphragm and
the collimating lens system were also designed. The optical system was simulated with LightTools
software, and the results show that 32" of real solar angle and a constant solar irradiance can be achieved
by the solar simulator, irradiation non uniformity in @100 mm range is less than =1. 6% and in (100~
300) mm is less than +3.8%.
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Fig.1 The composition and working principle
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Fig. 2 The light distribution curve of short arc xenon lamp

3643 R R G B L A Bk T S S 5 AL A A a
SR B OB Ly, A TR] 3 . KT Bl A £ 25 A 10 B R SR
B 10 TR 2 AL T A T 1 I 2 Al BT ' 2 i T R ok T B
R 3 B R R 3. JF B R 2 RO R A OL L b &
P8R R HOL R ZR g3 A P

B3 MR R A
Fig. 3 Ellipsoidal condenser

S it T MR R, B2 R Bk BRI B 5 R T RO B Y
AT 75 - A 4. A R 3RO B R BR T SO B

A BRI OG5 BRO0 5 R ROL BE i 28 — £ F
WA A . JF H AR BR T SOL B 50T A @Ot AL, #
SOCHETCEAE FyAL . WA R g, — i &

1122005-2



XA A HA — A R B A R v R RIS Ot R S i i

ERBOCHT ST 2 A F, Ah. 534 L I
BR T O L 5 BRI O B b 1 4 2 T A I
Gt B Py BROAE MR BO0 B 1 2 0 0 2
f F, b R (L S T oK 26 0 50 S A
BB 2 5 451 M A 2 B 80 T 56 U8 1 Al
S

Ellipsoidal = Spherical
condnser  reflector

F £

K4 @A46RLH
Fig.4 Structure of the optical integrator
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Fig.5 Structure diagram of the optical integrator
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Fig. 6 The relationship of optical integrator imaging
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Fig. 7 The illumination curve of optical integrator

WRAE S G2 i L S e B A AR
PHAE FR R S A OC R LA
L, ;iE(x;,z;)
E (2,2 ):T
X E (2 ) R E SR A () R
E (x5 5 (2" 360 89 17 21 /0 3B B b B
(rpsz) W RR IR s B0 F By 28 T B AR M R 3R
k26 B A% 1Y I K H

F O AT 5 AR i R A ST R

_E'(.2) _,izl.E(I"Z’)

S E'xXg
A BN T SR R S 1

HaZE R 2% KBk B AR I Sy M R R E
AR BRI 5 B R 2% AR XL R A ML i it
56 WL AR )R X O AE AR A3 g i DL AL B

TR B 25 0, 05 A B DL AR
i

@Y

1 (2)

D) 38 H 6 22 BUI3 4 00 3R 2 B2 1 45 fif IR A i R
2203 M B E . 4 T D6 o AR 4% BT R X 2 R R T
Gy ) R R L W] O R T A R A LR AR
YY R ol A5 22 R T A 38 AR A L AR O B
26 SR8 25 AT A5k b SR IR

2) B BT BRI e A B AR T e R B A Y

1122005- 3



EE ¢

ot T
JesAPERE. — B O R Ot AU A B AR X AL AR A HL
R A I S (o A K BB ALL 68 2R SR 46 4 X 22 L Bk 4

62 R G ) R Ol 2 B0 25 A R L AR 0 20 AR R
SRR B0 3R 05 4 BV A TR 25 A /IR S L
BR2ZE A AR BR 22 AR KL AN, B TR E AR G
G328 Xof R O 38 308 PR X 7 ¥ 2 7 e R T L AR R
— 350 30 e A 34 ) A R T 0 Ak 1RO 2R
BOR S AR K. 45 i 1 e 4L A0 45 52 41 22 1) 4 18] B m] B i
Vol /N 3 OR300 A R A RN 4
g 41 22 A) B[] B S o b Rl 4% R 4
K Zemax J7 91 5 A 7 51 ) 66 45 & 19 7 =X xR

Iy RS R 2 R AT A, MORAR 6 & B A SR BURY
RO 28 e AU AL A Ak B 1 3 e 81 6 2808 3 5 R I
FF TR K 1 ke A5, s Shy 359 5 1 RO 8 T B T — OB
J5 ik 4 @UE&?E’JW#)&% Bk 58 B 624 R 40
i F Zemax =E 7 51 Ty B8 38 5 B4 A5 A AU, 38 ) ol 2R 8
545 5] FL ﬁ\%ﬁﬁt%ﬁﬁiﬁﬁ?ﬁ‘%%ﬁﬂﬁﬁﬁﬁﬁ[glil[l[gl
8. N T LA Hh Ak J5 o0 538 55 10 B a0 SR 47
KKAE R T B T A 38 A

(a) Irradiation map before

(b) Optimized ssuperposition
irradiation map

optimization

K8 TLHEBHREMEEEER

Fig. 8 Superposition irradiation map
3 EEWRESAEERENIET
EEWIENIRIT

W EDOLE R G AR S ™ A P A7 6 58 5, F AR
W OCHI T 1] 7R — G TR N AR IR 2 STk o B &
G761 A S AR R FE g TR S 48 % 1 O
e E IR E T A (32" £ 1D BN E W B e H
X538 G5 AR I 2 W] B M A E 3R 22 | 6 28 R IE 5% 22 5%

822 L 03 T I R B R IR A
R BABEA & B0 2 RGAE b —Fh IR BDOL 2 R 48,
SRR AR 22 AT TR R B MOG HOE B AR
JEXT AR 2Z AT T 43 BT AUy BB L U & B 2
T AT — AN RBGE R AR A R E Bk 25
2% FAh ) 22 SEAR 22 L P L OB VAT R R 25 2 ME
L B Y 3K 2 Al ) €5 2 A B R L T O'G RF ofE ELA R
22 W) 52 2% R Al A 22 0 5% e Y LW B 0 AR X L AR R
WL F R AN I 77 A I BR 22 L 5 22 Ll 1) 8 22 SRR 2
SR X A 5 B IE 45 R AR 22 o B8 4 3tb 2 3 i o

3.1

JCHR AT BE DR 22 M A iR 22 1 9~ [ 12 4RI 4
HT R R B B A A5 R P L B R Bk 22 A )
822 il 2 1 A5 2 il 42 1.

By —4%ZEWA

Fig. 9 Construction diagram of collimator lens
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Fig. 12 Characteristic curves of system aberration
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Table 1 Irradiation non-uniformity results
Diameter/mm ®100 D200 D260 @300

Maximum/(W e« m~ %) 2559 2559 2559 2559
Minimum/(W « m™2) 2491 2476 2407 2375
Ununiformity/(%)  1.2% 1.6% 3.06% 3.73%
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