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Natural Convection Suppression in a Horizontal

Porous Annulus by Azimuthal Baffles

Tatsuo NISHIMURA and Koji KUNITUGU

Abstract
Numerical studies are presented for the suppression of natural convection heat transfer in a horizontal

porous annulus heated from the inner surface. Azimuthal baffles are employed to reduce heat transfer,

and the effect of the number of baffles and their positions are examined.

It is found that for a single baffle, the baffle position has a negligible effect on heat transfer in the

boundary layer regime. An increase of the number of baffles is effective to suppression of natural

covection and we show that the Nuusselt number is inversely proportional to (N+1) where N is the

number of baffles.
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Fig.1 Schematic diagram of a horizontal porous

annulus with azimuthal baffles.
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Fig.3 comparison of the average Nusselt numbers
obtained from the present study and those

in the literature for an annulus with no

baffles.

Fig.4 Streamlines and isotherms for an annulus with a single baffle (ro/r;=2.0 and A =0.5).
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Fig. 6 Local Nusselt number distributions for several Rayleigh numbers (ro/r;=2.0, A =0.65 and N=1).
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Fig.7 Local Nusselt number vs Rayleigh number for several positions of the baffle (r,/r;=2.0).
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Fig. 8 Baffle temperatures for several positions of
the baffle (r,/r;=2.0).
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Fig.10 Streamlines and isotherms for several radius ratios (Ra=500, 1=0.5 and N=1).
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