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ABSTRACT

In the present paper, the effect of fins presence on natural convection between coaxial annuli was
investigated, numerically. The external duct was circular and the internal ducts included three circular,
square, and triangular cross sections for discussed annuli. As a geometrical constraint, both cross
section area and diameter of external duct of annuli were considered equivalent for all investigated
cases. The area of fins installed on the internal ducts was constant, and their effects on thermal behavior
Coaxial Annuli of annuli were compared by considering the constant wall temperature boundary condition for surfaces
Natural Convection in the range of 10°<Ra<10® The results showed that with increase of Rayleigh number and
Fin consequently velocity, the heat transfer coefficient was increased for both surfaces. However, the
Numerical Simulation presence of fins reduced the values of heat transfer coefficient of internal ducts about 50%, while they
increased those values for external ducts. Also, in the case of circular annulus, with increase of Rayleigh
number, the Nusselt number increased about 71% and 64% for non-finned and finned ones,
respectively. As a result, fins increased the overall heat transfer rate of both surfaces of annuli about
13% in comparison with non-finned surfaces. It was also found that increasing the aspect ratio of
coaxial annuli increases heat transfer
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Ra=10° Ra=10" Ra=10° Ra=10°

Nu; Nu, Nu; Nu, Nu; Nu, Nui Nu, Cdwl sae
31.61 26.57 18.4 15.46 9.75 8.19 8.95 753 1 awsn
27.78 26.35 16.17 15.34 8.95 8.49 8.32 7.89 2 dwiin
26.97 29.15 15.18 16.41 8.65 9.35 8.05 8.7 3 awaie
26.13 28.25 14.98 16.19 8.74 9.45 8.05 8.7 4 snsie
15.95 28.68 8.96 15.78 6.1 9.73 5.67 95 5 awiie
15.34 28.54 8.57 15.85 5.35 9.91 5.23 9.68 6 dwiin
15.13 30.01 8.22 16.3 5.4 10.7 5.27 10.45 7 dwiin
14.62 29 8.08 16.04 5.44 10.8 5.27 10.45 8 awiin
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Fig. 11 Compare temperature contours (a) and stream lines (b) at the
difrent aspect ratio in geometry 2 at Ra=10’
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Fig. 12 The effect of the aspect ratio on the average Nusselt number
for different Rayleigh numbers In geometry 2
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