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Numerical simulation on convective heat transfer between high-temperature

gas and regenerative cooling panels of different configurations

HU Jiangyu, WANG Ning, ZHOU Jin, PAN Yu
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The three-dimensional coupled heat transfer between high-temperature gas, regenerative cooling panels with parallel cooling

channels were numerically investigated, in which kerosene of supercritical pressure was used as the coolant. Combined with theoretical analysis, the

influence of panel configuration was studied and discussed. Results indicate that the temperature of the gas heated surface rise with the thickness of

gas side wall, the width and height of the cooling channels, while heat flux of the gas heated surface decreases with the increase of these

parameters. It was found that the percentage of the heat absorbed by kerosene from the bottom walls, side walls and top walls of the cooling channels

hardly changes with the thickness of gas side wall, while it changes with the variation of width and height of the cooling channels.

Keywords: high-temperature gas; regenerative cooling panel; supercritical pressure; coupled heat transfer
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Tab.1 Configuration of the cooling panels

a/ b/ c/ d/ e/ m/

e mm__mm _ mm  mm_ mm_ (g/s)
#1 3 3 3 3 3 18 2
#2 2 3 3 3 3 18 2
#3 4 3 3 3 3 18 2
#4 3 2 4 3 3 18 2
#5 3 4 2 3 3 18 2
#6 3 2 2 3 3 12 3

#7 3 3 3 2 3 18 2
#8 3 3 3 4 3 18 2
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Fig.2  Thermophysical properties of 10-component

kerosene surrogate as function of temperature at 4 MPa
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(a) Bottom wall of the cooling channel
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channel walls in configuration #1
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Fig.5 Schematic diagram of heat transfer in cooling panel
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