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Effect of inclination angle and liquid filling ratio inclination on heat
transfer characteristics of parallel type pulsating heat pipe

LIANG Yuhui, LI Weiyi, SHI Weixiu
(Department of Thermal Energy and Refrigeration Engineering , Tianjin University, Tianjin 300072, China)

Abstract: With ultrapure water as working medium, the heat transfer characteristics of parallel type
pulsating heat pipe with three different liquid filling ratios (35%, 50% and 70%) and two different
inclination angles (60°and 90°) were investigated experimentally and analytically. On the basis, the effect
of liquid filling ratio and inclination angle with different heating powers on the properties of parallel type
pulsating heat pipe, namely wall temperature, temperature difference of heating section and condensing
section, heat transfer quantity and thermal resistance were studied. Meanwhile, the uncertainty of thermal
resistance was also calculated. The experimental results show that liquid filling ratio and inclination angle
can effectively influence heat transfer characteristics of pulsating heat pipe. When the inclination angle was
90°, on the condition of different liquid filling ratios, pulsation stability of wall temperature with liquid
filling ratios of 35% and 50% were superior to that of 70%. When the liquid filling ratio was 50% , the
thermal resistance and temperature difference of heating section and condensing section were the
smallest. On the contrary, when the liquid filling ratio was 70% , the corresponding thermal resistance and
temperature difference were the largest. In addition, with liquid filling ratio of 50% and inclination angle of
60° and 90°, pulsation range of wall temperature and thermal resistance with 60° were large, and the

corresponding heat transfer limitation became narrow with the same heating power compared
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with inclination angle of 90°. Therefore, heat transfer effect with liquid filling ratio of 60° was obviously

worse than that with liquid filling ratio of 90°.
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Fig. 1 Structure of parallel type pulsating heat pipe
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Fig. 2 Experiment set-up of pulsating heat pipe

1—vacuum meter; 2——control valve; 3—faucets; 4—pool; 5

AC; 6—voltage stabilizer; 7—transformer; 8—thermocouple;
9—data acquisition; 10—PC; 11—working medium injection
mouth; 12—vacuum mouth; 13— constant pressure tank;

14—overflow pipe
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Table 1 Testing working conditions of PHP

Test procedure Tnput power/W Inclination LiquiAd filling
angle /(%) ratio /%
1 115—489 60 35
2 115—415 60 50
3 168—400 60 70
4 115—456 90 35
5 115—415 90 50
6 115—405 90 70
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Fig. 4 Average wall temperature with
different liquid filling ratios
m35% condensing; ®35% heating; 450% heating;

v50% condensing; «70% condensing; » 70% heating
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Fig. 5 Variation of heat transfer

quantity with heating power
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Fig. 10  Variation of heat resistance with heating power
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