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Simulation on Airborne Multi-Branch Liquid Cooling System
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2. Shenyang Aircraft Design and Research Institute, Shenyang, 110035, China)

Abstract: To research the airborne liquid cooling system, this paper uses software Simulink to build the
mathematical model of each component in the single-branch series connection system and multi-branch
parallel connection system. The characteristics of systems are compared and analyzed. PID control is
used for branch flow regulation in multi-branch system, and the dynamic simulation of multi-branch sys-
tem is subsequently performed under given conditions. Moreover, the influence of avionics operating
condition, flight altitude and flight Mach number on the system is analyzed. The result shows that the
flow resistance of multi-branch system is lower, the flow of each branch is carried out according to the
thermal load of the electronic equipment in different working conditions in multi-branch system, and a
lower flight altitude or a larger flight Mach number will lead to a higher temperature of system.
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Fig. 1 Schematic diagram of series liquid cooling system
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Fig. 2 Schematic diagram of multi-branch parallel lig-

uid cooling system
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Tab.2 Comparison of cold plates between multi-branch par-

allel liquid cooling system and series liquid cooling

system
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