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Simulation of Liquid Cooling System Based on Matlab and Experimentations

Xing Yanhong, Qi Shehong, Tao Xiaojiang, Guo Tao

(The First Aircraft Institute, Aviation Industry Corporation of China, Xi’an 710089, China)

Abstract: The temperature and flow rate of ram air changes with the change of the altitude of the aircraft, which

leads to many variables for the liquid cooling system of a special aircraft, that means a huge amount of calcula-

tion and a set of complicated analysis cases need to be solved in the initial stage of the system design. According

to the problem mentioned above, the dynamic mathematical models of main components and the system simula-

tion model of the liquid cooling system are built using Simulink tools of the software of Matlab, The simulation

results are compared with the experimental data, which shows that the precision of simulation analysis is accept-

able, and the simulation system can be used to design and optimize a liquid cooling system.
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Fig.1 Schematic diagram of liquid cooling system
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Fig. 2 Simulation model of liquor pump
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Fig. 3

Simulation model of air-liquid heat exchanger
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Table 1 Comparison of data between test and simulation

bol-a ) RRE fHEE B
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Fig.4 Exit temperature-time curves for the hot

side and cold side of neat exchanger
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Fig.5 Temperature control schematic

diagram of the liquid cooling system
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Fig.6 Model of expert PID control
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Table 2 Comparison of liquid cooling system data between test and simulation

- BHFLE 3 000 kg/h WP E 7000 kg/h
REHRE  HEEE R’ = REEE R R’ &
BWHE/(L - min 1) 103.6 103. 6 — 100.1 100.1 —
HEHRE/(L min™1) 0.2 0.01 — 22 24 —
HRBBRPHARRE/C 37.1 37.0 0.1 23.6 23. 36 0.24
PRBEPHB OBRE/C 32.8 32.6 0.2 17 18.23 —0.77
BABEBEE/C 31.9 32 —o.1 17.9 18 —o.1

PRBBRSHH OEE/C 28.9 29.6 —0.7 14.1 11.5 —1.4
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