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HEAT TRANSFER ON TWO NEARBY CIRCULAR CYLINDERS
T.H. Han! K.S. Yang,? D.H. Yoon' and K. Lee'

Heat transfer on two identical nearby circular cylinders immersed in the uniform cross flow at Re=120 and
Pr=0.7 was numerically studied. We consider all possible types of arrangements of the two circular cylinders in
terms of the distance between the two cylinders and the inclination angle with respect to the direction of the main
flow. It turns out that significant changes in the characteristics of heat transfer are noticed depending on how the
two circular cylinders are positioned, resulting in quantitative changes of heat transfer coefficients on both cylinders.
Collecting all the numerical results obtained, we propose a contour diagram for averaged Nusselt number for each
of the two cylinders. The perfect geometrical symmetry implied in the flow configuration allows one to use those
diagrams to estimate heat transfer rates on two identical circular cylinders arbitrarily positioned in physical space
with respect to the main flow direction.

Key Words : %1 =H(Heat Transfer), ¥&21&1t](Circular Cylinder), A E 4*(Nusselt Number), 7} 7% (Immersed
Boundary Method)
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Fig. 1 Physical configuration: (a) staggered position of two
circular cylinders, (b) locations of the centers of
surrounding circular cylinder, indicated by dots
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Table 1 Validation of numerical method:
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Fig. 3 Distribution of Nu along the cylinder surface at
Re=120 and Pr=0.7
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Fig. 4 Distribution of Nu around the circular cylinders, Re =120;
L=0.0, H=3.0
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Fig. 5 Distribution of Nu around the circular cylinders, Re = 120;
(@) L=3.0, H=0.0,(b) L=4.0, H=0.0
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Fig. 6 Instantaneous streamlines and temperature contours
around the circular cylinders, Re=120; (a) L=3.0,
H=0.0,(b) L=4.0, H=0.0
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Fig. 7 Contours of Nu_ for two staggered circular cylinders at
Re=120; (a) Nu_ of the main cylinder, (b) Nu_ of the
surrounding cylinder
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Fig. 8 Contours of (a) the average of Nu_ of the main and the
surrounding cylinders, (b) difference in Nu, between the
main cylinder and the surrounding cylinder; Re = 120
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