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Opto-mechanical structure design of collimation solar simulator
with high—precision
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Abstract: In order to meet the high precision ground calibration and testing of sun sensor in satellite
control system, a realistic simulation of solar radiation characteristic of high precision collimated solar
simulator design was presented, according to the characteristics of simulator with high thermal power. The
main component of the Xenon lamp in combination with the condenser lens, steering plane mirror and
optical integrator was designed in detailed structure of the heat —ray control structure. Using Ansys
software for thermal simulation to ensure the rationality and optimality of thermal control structure. By
the actual detecting, the designed solar simulator can simulate the real characteristics of solar radiation,
collimation angle is less than 32’, unevenness is better than +1.6% when the irradiation surface is less
than @100 mm; unevenness is better than +4.2% when the irradiation surface is @ (100-300) mm, meeting
the high precision ground calibration and testing of sun sensor.
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Tab.1 Technical index

Technical index Index parameter

Trradiance <18, (%1 353W/m?)
Collimation angle 32'+1’
Non-—uniformity <+5%
Diameter of irradiation surface D300
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Fig.1 Optical system of simulator
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Fig.3 Adjusting mechanism for xenon and condenser lens
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Fig.4 Condenser lens structure
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Fig.5 Structural deformation map
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Fig.9 Optical integrator structure
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Fig.10 Heat conduction model
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Tab.2 Optimization parameters for structure

Object name R H w D
Design value/mm 8 55 8 22
Temperature/°C 237.54-320.18
Mass/kg 13.504
Heat/W 11 888
Temperature
Type: temperature
Unit: C
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13133
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Fig.11 Temperature analysis results for radiator
HEA B R O L ROCR 2 B iR,
T B 5 3 A v 1) 2k A T ZE ORI 32

Ansys FPExE B sz B RR O SR LR R AT 0 A, fR AR
J7 A A2 O LB, N TE AR B X 0 5 2%
PRI B o A a5 R AN 12 Firzs B0 4 B 15 A Al o)
(8 e RASHE A 31 pum

C:static structural(Ansys)
Toltal deformation

Type: toltal deformation
Unit: pm

Time: 1
2013-09-08 9:45
479.31 Max

48.216
0.31638 Min 0

12 ik SRR = K

Fig.12 Structural deformation map
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Tab.3 Irradiance non—uniformity results

Diameter/mm @100 ®150 $200 260 D300
N —
Son” 1.6% 22% 28% 33% 42%
uniformity
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Tab.4 Collimation angle results

Measuring Theodolite Theodolite Collimation
direction reading reading angle
Level 76°31'41" 76°00'17" 31'24"
Vertical 127°42'33" 127°11'00" 31'33"
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