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Measuring method of overflow liquid film thickness in hypersonic flow

YUAN ChaoKai'? LI JinPing', CHEN Hong', JIANG ZongLin'? & YU HongRu'
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? School of Engineering Sciences, University of Chinese Academy of Sciences, Beijing 100049, China

Hypersonic overflow liquid film cooling is a new method for aircraft thermal protection, and is still in the exploratory stage. As the
most basic parameter, liquid film thickness helps to reveal the film forming conditions, which promotes the cooling mechanism
research and evaluate cooling performance reasonably. In this paper, aiming at the film thickness measurement, methods in each
research field were reviewed. Feasibility of the methods were analyzed and discussed in detail, and the conductance method was
selected for its advantages. Experiments were carried out in a hypersonic wind tunnel, with a 15° wedge model and Mach number 6
flow condition. Liquid film thickness during the formation of liquid film was obtained, which verified the feasibility of the
conductance method. Meanwhile, characteristics of the overflow liquid film in hypersonic flow were analyzed based on the
measurement.

hypersonic thermal protection, active cooling, liquid film thickness, conductance method
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