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Study on Unsteady Heat Transfer Characteristic of Liquid
Hydrogen Precooling Loop of Rocket Engine

WANG Lei, LI Yanzhong, LI Cui., CHEN Erfeng, CHENG Xianghua
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract :

process of a natural circulation precooling loop of a rocket engine is established to study the cool-

A set of one-dimensional unsteady homogenous models for flow and heat transfer

down characteristic of the pipeline when liquid hydrogen flows in the pipeline. A transition fil-
ming boiling model is adopted to ensure the reasonable transition from dispersed filming boiling to
inverted filming boiling. Tegr and T} are viewed as the onset temperature of film boiling and the
temperature of critical heat flux, respectively, to achieve the continuity of heat transfer and flow
regime transition in the calculation. The computing results show that the inverse temperature dis-
tribution exists at the loop along the flow direction during the precooling process. The maximum
wall temperature is located at the transition from inverted flow to dispersed flow. In addition, the
location of the maximum wall temperature moves downstream with time gradually.
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