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Experimental Study on Thermal Performance of Oscillating Heat
Pipe with Mixture of Ethanol and Bits of Acetone

XU Tian-xiao, CUI Xiao-yu, LI Zhi-hua, ZHU Yue, ZHANG Chun-xia
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: An experimental study on an oscillating heat pipe(OHP) with the mixture of ethanol and
acetone was performed. The influence factors as mix ratios and filling ratios on characteristics and
thermal resistance of OHP were analyzed,and the results were compared with those in the case of
the pure working medium, ethanol or acetone. The experimental results show that at low filling
ratio, the capability of working medium to carry energy is weakened by acetone because of the
drying-out. The thermal resistance of the mixture OHP is less than the pure one. When the filling
ratio is 55% , the drying-out power of the OHP is higher than the 45% ,and the thermal resistance
and the speed of drying-out of the mixture OHP is less than the pure one because of the gas-liquid
equilibrium. It will not dry out when the filling ratio is more than 62% but the thermal resistance
of the mixture OHP is higher than the pure one because of the mass transfer resistance. The

influence of mass transfer resistance is weakened with the increase of filling ratio.
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Fig.1 Experimental setup
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Fig.2 Arrangement of thermocouples
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Tab.1 Physical properties of ethanol and acetone at standard atmospheric pressure

TR A WA TS H B AL (dp/dT) g X 103 BhFE X 100 FIfgK S < 108
- /C /(kg+m™3) /(K] +kgl+ T /(K] kg™ D) /(Pa+C 1) /(Pa -« s) J(N+em1)

PR 56.2 792.0 2.35 1.11 0.32 23.7

ZE 78.3 789.6 2.39 3.51 1.20 22.4
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Fig.3 Vapor-liquid equilibrium of water/acetone mixture
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Fig.4 Thermal resistance vs. heating power for the mixture OHP and the pure working fluid OHP at small filling ratio
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Fig.5 Thermal resistance vs. heating power for the mixture OHP and the pure working fluid OHP at high filling ratio
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