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Abstract: As for active thermal control problem of minimum power allocation in space optical remote sensor
with large diameter, off-axis, symmetric structure, a power optimization method based on multi objective ge-
netic algorithm is proposed in this paper. First of all, according to the spatial structure of the camera a finite
element model is created. The next, heat distribution is divided by the experience of the designers depending
on the camera structural characteristics. Design variables and target variables are selected. Then, we plug the

design variables and target variables into the multiple objective genetic algorithm and Pareto sets are obtained.

55 H #9:2016-03-14 ;11T H #7:2016-04-28
E£WB : R SHEANG LRI (863 114)) ¥ BT H ( No. 863-2-5-1-13B)
Supported by National High-tech R&D Program of China(No. 863-2-5-1-13B)



464 o E A 9%

Finally, suitable power allocation is selected from the set of optimal solution and substituted into the simulation
model. Then the optimization of power distribution and temperature field are obtained. In this paper an off-axis
three mirrors space camera is optimized and tested. After optimization and TMG simulation, the total tempera-
ture difference is reduced by 4. 76% under low temperature condition and 35. 7% under high temperature con-

dition. The result of the heat balance shows that the temperature field of the whole camera is controlled within

£0.5 C or less, which is far less than the target requirements of +2 °C.
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Fig. 1 Diagram of multi-objective genetic algorithm
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Tab.1 Thermal control district of cameras
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Tab.2 Power distribution of common

subarea thermal control
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(b) Temperature distribution under high temperature conditions
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Fig.4 Steady-state temperature distribution
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Tab.3 Designed variable number and location
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Tab.4 Target variable number and location
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Tab.5 Constraints of the designed variables

%5 LA/ mW TR/ mW G L F/mW TR/ mW
HI 1 x10° 5.6 x10’ H9 1 x10° 5.6 x10’
H2 1 x10° 5.6 x10’ HI0 1 x10° 5.6 x10’
H3 1 x10° 5.6 x107 H11 1 x10° 5.6 x107
H4 1 x10° 5.6 x10’ HI2 1 x10° 5.6 x10’
H5 1 x10° 5.6 x10’ H13 1 x10° 5.6 x10’
H6 1 x10° 5.6 x10’ H14 1 x10° 5.6 x10’

H7 1 x10° 5.6 x10’
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Fig.5 Loop structure of multi-objective optimization
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Tab.6 Optimization results after finishing
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Fig.7 Cryogenic temperature distribution after optimization
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Fig.8 Temperature distribution under high temperature conditions after optimization
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Tab.7 Results contrast of steady-state analysis before and after optimization
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