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Numerical Solution of Steady Flow and Heat Transfer around
a Rotating Circular Cylinder

Jung-Sook Boo and Jong-Choon Lee
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Abstract

A numerical method is presented which can solve the steady flow and heat transfer from a
rotating and heated circular cylinder in a uniform flow for a range of Reynolds number form 5
to 100. The steady response of the flow and heat transfer is simulated for various spin parameter.
The effects on the flow field and heat transfer characteristics known as lift, drag and heat
transfer coefficient are analyzed and the streamlines, velocity vectors, vorticity, temperature
distributions around it were scrutinized numerically. As spin parameter increases the region of
separation vortex becomes smaller than upper one and the lower region will vanish. The lift force,
a large part is due to the pressure force, increases as the Reynolds number increases and it
increases linearly as spin parameter increases. The pressure coefficient changes rapidly with spin
parameter on the lower surface of the cylinder ard the vorticity is sensitive to the spin parameter
near separation region. As spin parameter increases the maximum heat transfer coefficient and
the thin thermal layer on front region are moved to direction of rotation. However, with balance
between the local increase and decrease, the overal heat transfer coefficient is almost unaffected
by rotation.
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Table 2 Value of C,, C, for the case of Re=5, 20, 60, 100 and ¢=0, 0.2, 0.5, 1.0

Re a C Cre Cee ) Cor Cor
0.0 0.0 0.0 0.0 3.915 2.087 1.828
0.2 0.524 0.422 0.101 3.909 2.080 1.829
° 0.5 1.315 1.058 0.257 3.888 2.055 1.833
1.0 2.680 2.165 0.515 3.840 1.984 1.855
0.0 0.0 0.0 0.0 1.979 1.189 0.791
0.2 0.490 0.430 0.060 1.973 1.183 0.790
20 0.5 1.280 1.122 0.158 1.951 1.157 0.795
1.0 2.590 2.275 0.315 1.891 1.074 0.817
0.0 0.0 0.0 0.0 1.249 0.844 0.405
0.2 0.484 0.444 0.040 1.247 0.851 0.396
% 0.5 1.148 1.054 0.094 1.234 0.831 0.403
1.0 2.377 2.186 0.191 1.170 0.752 0.418
0.0 0.0 0.0 0.0 1.058 0.770 0.288
0.2 0.430 0.403 0.027 1.058 0.770 0.288
100 0.5 1.098 1.027 0.071 1.0567 0.767 0.289
10 2.348 2.190 0.158 1.046 0.750 0.296
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