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Design and control of dynamical sunshine simulation system
with one degree of freedom
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Abstract: Dynamical sunshine simulation method was proposed by controlling reflection-mirror’s attitude
in order to provide simulated sunlight for space products of solar-tracking. It is better to install space
products of solar-tracking without reversing and not to rotate space products of solar-tracking. Sunshine
simulation system with one degree of freedom was designed and implemented. The system included solar-
simulator, moving table, reflection mirror, coder, grating ruler, motors and etc. Light from solar-simulator
was always reflected to sun sensor in the space products of solar-tracking by controlling both
displacement and inclination of the reflection mirror simultaneously. The space product moved by itself in
the experiments of simulated sunlight. The space product was not moved by any other devices and not
installed with reversing. Thus sensitive mechanical elements in the space products for solar-tracking were
protected. Simulated sunshine environment provided by the system was close to the real sunlight

Y HEA.2013-12-19; 21T H #§.:2014-01-20
E£MA . B R A AR 3L 4 (61077080) ; 2 B 44 I FH ZE A W 3 501 H (2012FD050) ; % Ak 44 R % Ji 1131 5 H (20130101044JC)
EZ B/ . L4004 (1980-), 3, mIBHFST 5, {4, 35 22 )T 4 i) oK BH TG s 000 | 4 4 4 i 45 5 T B 5T

Email:wanghongrui01@sina.com

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


mailto:Email:wanghongrui01@sina.com
http://www.pdffactory.com

% 84

FUFF. L AHAEDSRKMAEEME LG RIT 54 2583

illumination.

Convenience was provided for debugging and testing of the solar tracking device.

Experiments prove that the proposed sunshine simulation system is able to provide proper simulated

sunlight for space products of solar-tracking. Deviation of incoming simulated sunlight is 0.698 4 mm.

Key words: environment simulation;
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Fig.1 Looking-down illustration of sunshine simulation system

with one degree of freedom

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

584 oGk LA

% 43 %

Reflection
mirror

1
1
j 0 X Horizontal
4 Simulated /3 plane
sunlight 7
Solar ,/ - d
. 7
simulator G r
Sun sensor
Solar tracking
H system I
AY A) AY A)
Earth

& 2 R AR AL, %<0

Fig.2 System coordination, x,<0

ANALR PRSI ES A 45 TR T VRO RS Ot
SRR L E B R G0 K BH G 1% 4 RERE A DT BiC g
I A LA L SR A B B A S AICECLT L T Y
JE e BB AOT S RIF R ARG
aNIE B — BRI A, XA A
TLERBEG, EENERNETE LIE R — 46 R
P50 AR BROH s B )T, S ELB R BOE URTE s IX
Wb, /AN R BHABLRLAR () 1142 02 100 mm, #5481 K BH
S R e K AT I ) 0,15 AN KB i, EADUK BHDE
G HRE B A +16" 4 AR 38 5 SR £5% , 5 FEORN
FeE B2 2% , SR BHOG A TH TAEFE R 2m,

S T I 54 2 T A T 4 S RS, 7 AT LS
W BEI BT I 5 R N 85% , LIS A R R TR HE BES |
JHE Bl 400~700 nm , B2 585 b0 JEE B 7 40 mm

X N N e B A kA LN s 2 E I
AP &N SEG Z G R P IRE S,
TR B G R f, A5 A ) B 30 B2 (6 £ A
MR s B, RGO 2 1% B #s $E Ak 0 - T )2
SRR SO, EAT P TE SR B S RS TR
G546 Yt 2 00 1 TET S S B A R, AT TR S
B f R

2 KFEAEEMTTE

AN R BHASAPL 07 B 8] 5 AN, T K T
o T e A TSR A - S B ) KA
# , OSSR BH O T 1), RSSO BH D' o2 S 3 1)
AL IR A B B 72 0 R PR AL

AREAD £ AT 78 f) 35X 36 S 491 56 AT 0 1 o B8 K B
BAULTT 1%, T30 A AT 7R B K BH AR UL 7 i 5 2 2R U
K 3 FIEN 4 v AB g /N K BHAR UL 4% B 32 6 % ; CO

h K FHABURE & 1 D6l O Sy AR AR i s ; DE - T
J 558 B8 B4 B S T 5 B R AR T ) 1 Sy S A 5 i
SRR T 1) 5 IR K FH R e K BH A e R
PRFFIKF I, R BH B 19 B3R TH ) CF 3 BG W A
B DG AB A V- 1 S B2 b A 207 18] 5 HI
R PH R B 2 B ) 22 IR T

A Horizontal plane

Simulated
sunlight

Solar
simulator

Sun sensor

Solar tracking
H system I

Earth

I 3 RGALARIE % =0

Fig.3 System coordination, x,=0
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SSSTSIM-1 in experiment
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Tab.1l Experimental results of sunshine simulation

Average

displacement Average Deviation of
angular error .
No. error of . simulated
. of reflection .
reflection - sunlight/mm
. mirror/(°)
mirror/mm
1# 0.198 1 0.002 8 0.6979
2# 0.2105 0.002 5 0.665 8
3# 0.170 8 0.002 9 0.7153
4# 0.1952 0.0031 0.758 2
5# 0.187 3 0.002 7 0.6746
6# 0.190 6 0.002 6 0.6787
Average 0.1921 0.002 8 0.698 4
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Fig.7 Displacement error of incoming light in experiment 1#
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