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Thermal design of a spaceborne data processor with phase change materials

HU Fengjiao, WANG Sheng,LIU Jiangtao,ZHAO Jing
(China Academy of Space Technology(Xi’an) ,Xi’an 710000, China)

Abstract; The spaceborne data processor with the standard chassis can realize the storage and
transmission of the telemetry data from the earth. The heat consumption of the data processor is extremely
high and there are three 70 W data processing units in the processor. An energy storage plate full of phase
change materials was used to control the temperature of the processor. Phase change material could store
heat when the unit was running and dissipate heat when the unit stopped running. The thermal design
scheme proved functional through the simulation with the Flotherm software and the periodic thermal
balance test. The energy storage plate could meet the requirements of the processor with periodic working
and the temperatures of the electronic components were below the derating temperature. This study
provides an feasible way for the thermal design of periodical running equipment with high heat
dissipation.
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Fig.1 Schematic of the data processor structure
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Tab.1 Parameters of the power components in the

data processing unit
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Fig.2 Power map of the data processing unit
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Fig.3 Schematic of the data processing unit
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Tab.2 Parameters of the phase change material
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Fig.4 The grid model of the data processing unit
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Fig.5 Temperature figure of the data processing unit

0 1000 2000 3000 4000 5000 6000

time/s

B6 FETFMRSIEEMNEELHE

Fig.6 The temperature of the electronic components
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Fig.7 location of the temperature sensor
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Fig.8 The temperature of the sensor in the test
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Tab.3 Temperature data of the simulation and the test
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