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Visual experiment study on operation and heat transfer characteristics of pulsating
heat pipes
LI Jing-tao, HAN Zhen-xing , LI Zhi-hong , LIU Shi
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Abstract: A series of visual experiments are performed on three types of closed-loop pulsating heat pipes (PHPs),
intending to investigate the operational mechanism and the heat transfer characteristics of the working fluid. On the basis of the
foregoing experimental study of flow patterns and flow directions, two improved PHPs are developed to achieve reliable
circulation of the working fluid. The experiment results indicate that there might exist three flow patterns,i. e.bubble-liquid slug
flow, semi-annular flow and annular flow, corresponding to different working conditions. In terms of the flow directions, there
might exist local oscillatory flow and bulk circulatory flow in a PHP. And for a given geometry and an adequate fill ratio, the
PHPs have the self-adjusting characteristic for the flow patterns and flow directions to meet the demands of the increasing heat
input. The two improved PHPs, one with alternately varying channel diameter, and the other with 3D loop configuration, operate
in the circulatory manner across a wide range of heat input and exhibit higher thermal performance .
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