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Study on flow boiling heat transfer in two-phase micro-channels heat sink
Yong-Seok Choi' - Tae-Woo Lim"
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Abstract: Two-phase flow boiling experiments were conducted using FC-72 as the working fluid. The micro-channels consisted
of 15 channels with a depth of 0.2 mm, width of 0.45 mm, and length of 60 mm. Tests were performed over a mass flux
range of 200-400 kg/m’s, heat flux range of 5.6-49.0 kW/m?% and vapor quality range of 0.02-0.93. Based on the results of
the experiment, the heat transfer mechanism by nucleate boiling was dominant at a lower vapor quality (z < 0.2), whereas that
in the region of a vapor quality greater than 0.2 was complexly influenced by nucleate boiling and forced convection boiling.
The nucleate boiling and forced convection boiling could be expressed as functions of the boiling number and convection num-
ber, respectively. In addition, the heat transfer coefficient obtained by the experiment was compared with the heat transfer co-
efficient by the existing correlation.
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Table 1: Experimental condition

Parameter Range
Working fluid FC-72
Heat flux 5.6~49.0 kW/m’
Mass flux 200, 300, 400 kg/m®
\Vapor quality 0.2~0.93
Inlet pressure 105~110 kPa
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Figure 4: Variation of boiling number with respect to

vapor quality
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