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Numerical Study of Natural Convection in Porous Media Bounded
by Short Vertical Annulus
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Abstract

Natural convection heat transfer has been investigated numerically in the vertical annulus filled
with saturated porous material for the aspect ratio less than unity. The inner wall of the annulus
is exposed to constant heat flux condition and the outer wall is cooled to keep isothermal
condtion. The upper and the lower horizontal wall are assumed to be insulated. Under conditions
ranging 50 < Rg< 10000, 1 <RD< 12, the characteristics of flow and heat transfer have been
investigated. The results show that average Nusselt numbers increase when the radius ratio
increases and the multicellular flows are not detected under the present conditions. Isothermal
lines are plotted within the porous media. Temperatures of the inner wall with constant heat flux
conditions and the local heat flux rate of the cooled outer wall with constant temperature are also

obtained.
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Fig. 2 Streamlines and isotherms for A=0.5
RD=2 and Rz 1000
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(b) Isotherms, &

Fig. 3 Streamlines and isotherms for 4=0.3,
RD=2 and Ra=1000
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Fig. 4 Streamlines and isotherms for A=0.2,
RD=2 and Ra=1000




(b) Isotherms, 4

Fig. 5 Streamlines and isotherms for A=0.5,
RD=2 and Ra=10000
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(b) Isotherms, 4

Fig. 6 Streamlines and isotherms for 4=0.5,
RD=8 and Ra=10000
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