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Heat transfer in flow-channel with an expanded heating part
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Takeshi AKINAGA and Jiro MIZUSHIMA
Department of Mechanical Engineering, Doshisha University, Kvotanabe 610-0321, Japan

Heat transfer in flow-channel with an expanded part is investigated by numerical simula-
tions. Cold fluid is assumed to come into the channel and take away heat from the hot upper
and lower walls in the expanded part. The flow is steady and symmetric at low Reynolds
numbers, but becomes oscillatory above a critical Reynolds number. It is found that buoy-
ancy force destabilize the flow and that there are two kinds of instability modes either of
which occurs depending upon the value of the Grashof number, and the critical Reynolds

numbers are determined numerically.
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Fig. 1: Channel geometry.
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Fig. 2: Temperature field. R = 40, P = 40. Darkness
indicates low temperature and brightness high tem-
perature. (a) Steady state. G = 1000, (b) Oscillatory
state. G = 7000.
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Fig. 3: Bifurcation diagram. R=40, P=40. G.=5133.
vo : amplitude of oscillation of v at = = z,.
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Fig. 4: Rate of heat transfer. Ng: heat transfer at
G = 0. e: top boundary. o: bottom boundary.
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