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Heat transfer model of multi-layer brazed milling groove

heat exchanger for liquid rocket engine

LIU Junyan, WANG Mei, TIAN Yajie, YANG Yongqgiang, HUO Shihui
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; In order to meet the heating requirements of pressurized medium in the tank of a large
liquid rocket, the structural characteristics of multi-layer brazed milling groove heat exchangers commonly
used in rockets were analyzed. By analyzing the main factors affecting the accuracy of heat transfer calcu-
lation, a one-dimensional mathematical simulation heat transfer model was established, and a simplified
calculation model was adopted for the heat transfer of local two-phase flow. The experimental results of
heat exchanger show that the heat transfer calculation results are in good agreement with the experimental
data, which indicates the rationality of the heat transfer model. Based on the experimental data, the sim-
plified calculation model of two-phase flow is modified, which broadens the applicability of the heat trans-
fer model and improves the calculation accuracy. The modified heat transfer model can be used for the
preliminary optimization design of multi-layer brazed milling groove heat exchangers or heat exchangers
with similar structures.
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Tab.1 Design parameters of heat exchanger
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Fig.1 Section diagram of multi-layer brazed

milling groove heat exchanger
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Fig.2 Physical model of heat transfer micro-element
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Fig.3 Structure diagram of heat transfer channel with ribs
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Fig.4 Flow layout of liquid-oxygen heat exchanger
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Tab.2 Structure parameters of heat exchanger
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Fig.5 Variation of fluid temperature in each

heat exchanger channel
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