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Numerical Study on FC-72 Condensing Flow in a Micro-Channel

Sung-Min Kim

Abstract. This study concerns flow and heat transfer characteristics of FC-72 condensing flow in a micro-channel. A

computational model of condensing flow with a hydraulic diameter of 1 mm is constructed using the FLUENT computational

fluid dynamics code. The computed void fraction contour plots are presented for different mass velocities. The

smooth-annular, wavy-annular, transition and slug flows are observed with the model, which are quite similar to those

observed in a micro-channel experiment. The computed two-phase condensing heat transfer coefficient is compared with

previous empirical correlation for two-phase condensation heat transfer in micro-channels.
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Fig. 2. Representative flow regimes for FC-72 in multi-
channel heat sink containing rectangular channels
for condensing flow with D, =1.0 mm and G=
68 kg/m’s (adapted from Kim and Mudawar”)
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Fig. 3. Computed void fraction contour plots for FC-72
condensing flow with D,=1.0 mm for (a) G=



npo]| A2 Y] FC-72 &

61 kg/m’s and ¢’ =3 W/en?, and (b) G=369
kg/m’s and ¢’ =4.7 W/em’

12 T T T T T

FC-72 condensation, D, = 1 mm

G = 369 kg/m?s

G =61 kg/m3s
x=0.63

Single-phase 7
liquid flow

hy, [KW/m?2K]

0 50 100 150 200
z [mm]
Fig. 4. Computed two-phase heat transfer coefficient for
different mass velocities

Table 1. Universal condensation heat transfer correlation
for mini/micro-channels in both single and
multi-channel configurations
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Fig. 5. Predictions of universal condensation heat
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