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Effect of structural parameters of regenerative cooling channels on

hydrocarbon fuel flow distribution

YIN Liang', DING Jie', LIU Weigiang’

(1. College of Mechanical Engineering, Hunan University of Arts and Science, Changde 415000, China;

2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Based on the regenerative cooling technology of liquid rocket engine, the flow distribution characteristics of Z-type parallel channels

were studied by numerical simulation method. The effects of channel number, channel section shape and entrance confluence structure on the flow

distribution characteristics were analyzed. The results show that the non-uniformity coefficient of flow distribution decreases from 2.59% to 0.5%

with the increase of the number of channels in the regenerative cooling system. Increasing the number of channels under the same flow area can

effectively ensure the uniformity of flow distribution. The channel section shape has little influence on the non-uniformity coefficient of flow

distribution, which is mainly reflected in the flow velocity distribution and heat transfer area in the channel, and the heat transfer effect of the

trapezoidal configuration is better than that of the rectangular configuration. The entrance confluence structure is beneficial to the uniform of flow

distribution. The research has a certain reference significance for the structural design of regenerative cooling channel.
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Simplified model of regenerative cooling channel
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Fig.2  Grid independence study
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Tab.1 Influence of channel number on the

non-uniformity coefficient

AR/ (H/b) H/mm b/mm N

1 2.6 2.6 7

2 2.6 1.3 14

3 2.6 0.867 21
a/mm A/mm’ 6,/ mm D,/ %
2.6 47.32 1.2 2.59
1.2 47.32 1.2 1.03
0.78 47.32 1.2 0.50
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Fig.3  Non-uniformity coefficient under

different channel number
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Fig.4  Average velocity distribution under

different channel number
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Tab.2  Size parameters of the calculate models
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B/mm  FE/mm F/mm A/mm’

1 2.6 2.6 2.6 47.32 2.59
2 2.6 2.2 3.0 47.32 2.76
3 2.6 1.2 4.0 47.32 2.67
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Fig.9 Entrance confluence structure
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