2003

Numerical Study of Bubble Growth in a Microchannel
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Abstract

The bubble motion during nucleate boiling in a microchannel is investigated numericaly. The
liquid-vapor interface is tracked by a level set method which is modified to include the effects of
phase change at the interface and contact angle at the wall. The computations are made for various
channel sizes, liquid flow rates, and contact angles. Based on the numerical results, the bubble growth
pattern and its effect on the flow and heat transfer are discussed.
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Fig. 2 Bubble growth in a channe with H=3mm,
©=40° and u;, = 0.16m/s

Fig. 3 Bubble growth in a channe with H=1mm,
©=40° and u,, = 0.16m/s
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Fig. 4 Liquid temperature contours in a channel

with H=3mm, ¢ = 40° and w,, = 0.16m/s
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Fig. 5 Liquid temperature contours in a channel

with H=1mm, ¢ = 40° and u;, = 0.16m/s
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Fig. 6 Effect channe size on heat transfer for
¢ =40° and u,, = 0.16m/s
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Fig. 7 Effect of inlet velocity on heat transfer for
H=1mm and ¢ = 40’

Fig. 8 Effect of inlet velocity on bubble growth
for H=1Imm and ¢ = 40°: (a) 0.06m/s (b)
0.16m/s and (c) 0.40m/s
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Fig. 7 H=1mm
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Fig. 9 Effect of contact angle on heat transfer for

H=1mm and u,, = 0.16m/s

Fig. 10 Effect of contact angle on bubble shape
H=1mm and u, = 0.16m/s: (a) 30°,
40° and (c) 50°
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