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Abstract

The effect of sound on the heat transfer from an isothermal cylinder in cross flow is investigated
by numerical analysis. The modeling is made for the laminar incompressible flow fluctuating in
the range of the Reynolds number, 5<Re< 35, by the sinusoidal acoustic field. The instantaneous
response of the flow and heat transfer is simulated for various frequencies. It is shown that the
heat transfer amplitude decreases and the phase lags behind the flow velocity with increase in the
frequency. The time-mean effects of the acoustic field on the flow field and heat transfer, known
as the acoustic and thermoacoustic streaming, are analyzed. The time-mean heat transfer
coefficients are decreased around the forward stagnation point but increased in the wake region.
Such a local difference in heat transfer coefficients is a fuction of the frequency and becomes
greatest at some frequency. However, with balance between the local increase and decrease, the
overall heat transfer coefficient is almost unaffected by sound.
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Table 1 The relation between parameters

Ratio of the
: acoustic

Dimensionless %‘ge:g;ér;g boundary layer

frequency nur¥1ber thickness to

w R the cylinder

es radius ,

W)/ a
3.57 1.57 0.20
0.89 6.30 0.40
0.42 12.88 0.57
0.14 39.79 1.01
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