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The Study on Pressure Oscillation and Heat Transfer Characteristics
of Oscillating Capillary Tube Heat Pipe Using Mixed Working Fluid
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Abstract

In this paper, heat transfer and pressure oscillation characteristics on oscillating capillary tube heat
pipe(OCHP) according to input heat flux, mixture ratio of working fluid and inclination angle were
investigated and were compared single working fluid(R-142b) with binary mixture working fluid(R-142b-
Ethanol). OCHP was made to serpentine structure of loop type with 10 turns by drilling the channels
of length 220mm, width 1.5Smm, and depth 1.5mm on the surface of brass plate. In this study, R-142b
and R-142b-Ethanol were used as working fluids, the charging ratio of working fluids was 40(vol.%),
the input heat flux to evaporating section was changed from 0.3W/cm® to 1.8W/cm®, and mixture ratio
of working fluid was R(100%), R(95%)-E(5%), R(90%)-E(10%), and R(85%)-E(15%). From the
experimental results, it was found that the effective thermal conductivity of single working fluid was
better than that of binary mixture working fluid. But, in case of binary mixture working fluid, critical
heat flux was higher than that of single working fluid. And, the higher the mixture ratios of working
fluid, the lower heat transfer performance. In case of pressure oscillation, as the inclination angle was
lower, pressure wave was more irregular. These phenomena were more serious when the working fluid
was binary mixture. Besides, when mixture ratio was higher, saturated pressure was increased, more
irregular wave was observed and the mean amplitude was increased. For the same input heat flux,
inclination angle and charging ratio, when pressure oscillation has sinusoidal wave, mean amplitude was
small, and saturated pressure was low value, the heat transfer was excellent.
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