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充液率对单环路脉动热管启动运行的影响

王宇 李惟毅

天津大学热能工程系

摘要： 

针对单环路脉动热管建立了可视化实验平台，着重考察单环路脉动热管在不同充液率(30%, 50%, 70%)下的启

动、运行情况。实验过程中观察到高充液率下(50%, 70%)管内工质的主要流型为塞状流，低充液率下(30%)主要

流型为环状流；启动过程中管内工质左右振荡，运行中工质呈现较稳定的单向流动；50%及70%充液率下脉动热

管能够顺利地启动运行；较低的充液率(30%)影响到热管的正常启动和稳定运行；文中采用运行热阻评价热管运行

中的传热效果，结果表明，70%充液率的传热效果优于50%充液率。 
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Influence of Filling Ratio on Startup and Operation of a Single Loop Pulsating Heat 
Pipe

WANG Yu, LI Weiyi 

Department of Thermal Engineering, Tianjin University 

Abstract: 

A visualization experimental setup was established to study the fundamental phenomena in a single loop 
pulsating heat pipe (PHP) within water. The influence characterization was studied for the variation of 
filling ratio (30%, 50%, 70%) of PHP. The heat-transfer performance of the tested PHP was mainly 
evaluated by thermal resistance which related to temperature difference between evaporator and 
condenser sections of PHP, also related to the heat transfer between the two sections. The results were 
drawn as follows: the main flow pattern in PHP at high filling ratio (FR)(50%，70%)is slug flow and the 

main flow pattern in the PHP at low FR (30%) is annular flow, oscillating flow turned into circulating flow 
with constant direction after the tested PHP started up; the tested PHP at 50% FR and 70% FR can 
startup and operate smoothly; low filling ratio(30%) affects normal startup and stable operation of the 
single loop PHP；After running up, the tested PHP at 70%FR has better heat transfer performance than 

that at 50%FR.

Keywords: single loop pulsating heat pipe   startup   operational performance   filling ratio 
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