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Abstract

An numerical and experimental study has been performed on natural convection heat transfer
from a horizontal heat exchanger tube with a fin,

At a bare tube, by increasing Cr (tube conduction parameter), mean Nusselt number and
outer wall temperature are apparently increased at Crx<300, slightly increased at Cr>300 and
they can be represented in an exponential function of Cr. Natural convection heat transfer
characteristics for the tube with a fin at given Rayleigh number are well agreed by those for an
isothermal cylinder at a modified Rayleigh number. The local fin Nusselt number of the tube
with a downward fin is much higher than that of the tube with an upward fin. The comparisons
between numerical and experimental results showed good agreement.
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Table 1 Comparison of mean Nusselt number and wall temperature for numerical solutions and
equations (10), (11) for Cr at Ra=10% Pr-=5 Nui=122.5 L¢=0.0

Cr —EL O N %
K, D, Numerical Equation(10) | Error(%)| Numerical | Equation(i1) | Error{%)

1250 75 0. 06 13. 25479 13.13484 0.90 0. 86597 0. 85406 1.38
937. 5 75 0. 08 13. 18459 13.10977 0.57 0. 85722 0. 85273 0. 52
833.3 50 0. 06 13. 26581 13. 09972 1.25 0. 86108 0. 85222 1. 03
750 75 0.10 13. 02054 13. 09033 0.54 0. 84857 0. 85175 0. 38
625 50 0. 08 13. 07097 13. 07095 0. 00 0. 85078 0. 85078 0. 00
500 50 0.10 12. 87883 13. 03338 1. 20 0. 84051 0. 84882 0.99
416. 7 50 0.12 12. 67185 12. 97984 2.43 0. 82952 0. 84593 1.98
333.3 50 0.15 12. 34928 12. 86834 4.20 0. 81235 0. 83980 3.38
170 17 0. 10 12. 10797 12.10788 0. 00 0. 79740 0. 79741 0.00
100 10 0.10 11. 38836 11. 16658 1.95 0. 75727 0. 74469 1. 66
50 5 0.10 9. 95907 9. 95884 0.00 0. 67696 0. 67697 0. 00
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