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Temperature Control and Prediction of Directly Injected Satellites Launched by
Upper Stage During Ascent Stage
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Abstract: In order to meet the temperature control requirements of satellites during the ascent stage under the
unfavorable factors such as long duration, complicated environmental heat flux, and energy shortage, it is necessary to
take measures for temperature control and prediction. In view of the two BeiDou-3 medium-earth-orbit navigation
satellites launched directly by the upper stage, a thermal analysis during the ascent stage is carried out, and the
temperature control measures during both the ground stage and the ascent stage are designed. The temperature change
of the two satellites during the ascent stage is predicted by numerical simulation. Associated with the telemetry data,
the correctness of the simulation analysis and the rationality of the temperature control measures are verified, and the
temperature changing characteristics of the regional devices of the satellites during the ascent stage are achieved. The
results show that, by controlling the initial temperature inside the cowling before launch and switching on certain
heaters with specified power appropriately through delayed instructions, the temperatures of all powered-off equipment
can maintain a slowly descent speed, and the temperatures of all equipment on the satellites are within the required
temperature range. The adopted temperature control measures provide references for the thermal design of other high-
earth-orbit satellites and deep-space probers which have a long low-temperature storage period.
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Fig.1 Location diagram of the assembly, the sun, and the

earth
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Fig.3 Schematic diagram of the assembly of two satellites

and the upper stage
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Fig.5 Thermal model of two satellites
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