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Effects of Aspect Ratio on Natural Convective Heat Transfer from

a Vertical Isothermal Cylinder Immersed in Cold Pure Water
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A numerical analysis is performed about the effects of aspect ratio on natural convective heat
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show that theoretical results are in close agreement with experimental results.
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transfer from a vertical isothermal cylinder of (0°C immersed in cold pure water. The results of
analysis include velocity profiles, temperature profiles and mean Nusselt number of the steady
flow region. As aspect ratio of vertical cylinder increases, the flow and heat transfer characteris-
tics of vertical isothermal cylinder approach to those of vertical isothermal flat plate. Numerical
solutions obtained for Rayleigh number and aspect ratio indicate the the cylinders can be
classified as short cylinder and long cylinder. In the cases of short cylinder and long cylinder, new
heat transfer correlations are presented. Here, the coefficient values C of new heat transfer
correlations are presented as the function of density extremum parameter R*. Numerical results
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Table 1 Values of C, # in equation (5) with respect to long and short cylinders for 7.,=1.0C~25.0C
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1.0 1.77 1.18 1.14
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3.0 1.36 0.84 0.81
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Table 3 Values of Coefficient (b), constant(a) in polynomial(7) for flat plate and cylinders

Classification Vertical cylinders
. Flat plate
Range of R Short cylinders Long cylinders
a 0.67615 a 0.67495 a 1.18124
b —0.3885 by —0.47017 b —0.57062
—3.03<R*<0.08
b2 -0.1442 be —0.20893 be —0.24471
(1.0C < Tu<4.47C)
bs —0.02202 bs —0.03556 —0.04063
B 0.00028 Fe] 0.00107 B 0.00056
a —0.73587 a —0.64498 a 0.25736
by 6.09547 b 5.78519 b 3.95458
0.33<R*<0.75
b2 —8.97610 b —8.87868 by —5.81781
(6.0C < Tux<16.0C)
bs 4.80167 bs 5.09953 b3 3.45580
B 0.00008 B 0.00002 B 0.00001
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