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Simulation Study on Cooling Performance of Consumable Heat Sink
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[ Abstract]  The feasibility of using ammonia as the primary consumable heat sink for the return phase of aerospace vehicles is
explored by studying the dynamic heat rejection performance of an ammonia evaporator in an active thermal management system.
A simulation model for the ammonia evaporator is developed, and a simplified simulation model for the active thermal management
system is constructed. The simulation results of parameters such as the inlet and outlet temperatures on the thermal fluid side, heat
rejection power, and liquid ammonia consumption are analyzed. The results indicate that the maximum outlet temperature on the
thermal fluid side is below 30°C, with the corresponding minimum temperature below 10°C; the heat rejection power lags behind
the input power; and a reduction of up to 10.90% in total liquid ammonia consumption is achieved. These findings verify the
practicality of employing ammonia as the primary consumable heat sink during the return phase of aerospace vehicles.
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Fig.2 Single fin structure of ammonia evaporator
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single-module ammonia evaporator
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Fig.3 Simulation model of ammonia evaporator
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