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Experimental Investigations on the Influence of Heating Condition and Inclination
Angle on Stable Operation of a Single Loop Pulsating Heat Pipe

WANG Yu, LI Weiyi
(Department of Thermal Engineering, Tianjin University, Nankai District, Tianjin 300072, China)

ABSTRACT: An experimental setup based on a single loop
pulsating heat pipe (SLPHP) was established and a series of
experimental observations were conducted to study the
operational performance in the tested SLPHP within water.
Hot water bath and cold water bath were adopted as thermal
conditions in the experimental investigations. The influence
characterization was studied for the variation of heating
condition in the evaporator section (different water bath
temperature and different flow rate) and inclination angel
(30°, 45°, 60°, 90°) of the SLPHP. The heat-transfer
performance of the tested SLPHP was mainly evaluated by
thermal resistance which related to temperature distributions
of both evaporator and condenser sections of the tested
SLPHP, also related to the heat transfer between the both
sections. The results show that dry-out phenomena appears
when the tested SLPHP operate under heating condition with
large flow rate(40 g/s)and high temperature in evaporator
section, and that more and more dry-out phenomena appear as
the heating water temperature grow up weakened
heat-transfer; SLPHP operates in stable under heating
condition with lower flow rate (4 g/s); the gravity affects
SLPHP very much, the tested SLPHP operates with lowest
thermal resistance at vertical orientation.

KEY WORDS: single loop pulsating heat pipe; stable
operation; heating condition; inclination angle
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Fig. 1 Single loop pulsating heat pipe
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Fig. 2 Single loop pulsating heat pipe applied in heat sink
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Fig. 3 Schematic of the single loop pulsating heat pipe experimental setup
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Tab.1 Experimental investigations on the tested PHP
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