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Convective Boiling Two-phase Flow in Trapezoidal Microchannels :
Part 2-Heat Transfer Characteristics

.t . .ox
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Department of Mechanical and System Design Engineering, Hongik University, Seoul 121-791, Korea
LG Electronics, Changwon, Kyongsangnamdo 642-711, Korea

(Received March 28, 2011, revision received October 6, 2011)

ABSTRACT: Characteristics of flow boiling heat transfer in microchannels were investigated
experimentally. The microchannels consisted of 9 parallel trapezoidal channels with each channel
having 205 pm of bottom width, 800 pm of depth, 3.6’ of sidewall angle, and 7 cm of length. Tests
were performed with R113 over a mass velocity range of 150~920 kg/mzs, heat flux of 10~100
kVV/m2 and inlet pressures of 105~195 kPa. Flow boiling heat transfer coefficient in microchannels
was found to be dominated by heat—flux. However the effect of mass velocity was not significant.
Contrary to macrochannel trends, the heat transfer coefficient was shown to decrease with increa-
sing thermodynamic equilibrium quality. A new correlation suitable for predicting flow boiling heat
transfer coefficient was developed based on the laminar single-phase heat transfer coefficient and
the nucleate boiling dominant equation. Comparison with the experimental data showed good

agreement.

Key words: Flow boiling heat transfer(f& 85 €% ¥), Microchannels(W] Al 2 ), Quality (1 %),
Boiling number(¥]% <), Martinelli parameter(v}E] 2] H<5)
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Fig. 4 Boiling Curves in microchannel.
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