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Flow and Heat Transfer Characteristics of a Ultra-lighted and Efficient

Porous Media Heat Exchanger

REN Yongxiang, YU Xiao, ZHANG Xiaozhe, CAO Maoguo, LU Duo, QIU Qinggang
(AECC Shenyang Engine Research Institute, Shenyang , 110000, China)

Abstract: Aiming at the demand of aeroengine thermal management system, this paper proposes a regular

octahedral porous structure heat exchanger and studies its internal flow and heat transfer characteristics. The

study find that the regular octahedral porous structure can effectively improve the heat exchanger efficiency,

but with the decrease of C., the flow resistance outside the pipe will increase rapidly. When the C, decreases

to 10, the coefficient of resistance outside the tube increases to 18.2 times as much as that of the light pipe.

Therefore, the internal structure optimization of the heat exchanger is carried out. In the case of improving the

internal heat transfer, the internal flow resistance is reduced as much as possible, thus obtaining the optimal

heat transfer resistance comprehensive coefficient C..
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Fig.1 Aecroengine typical thermal management solution
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Tab.3 Calculation results under different grid numbers
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e/ NEEBR R AT /m D) A FRAM /K MR /K AR MEE D BUE/Pa 28 S TR R /Pa
0.010 102 524 352.89 312.87 102 555 101 964
0.008 117 743 352.89 313.58 102 596 102 000
0.005 119472 352.87 312.43 102 521 101 903
0.003 535703 352.81 316.66 102 654 101 907
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Fig.8 Air outlet temperature of heat exchanger varies with

inlet flow rates
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