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Abstract: This paper presents a numerical study conducted for analyzing the effect of the Prandtl number on natural
convection in a square enclosure with an inner circular cylinder in various positons. Several Prandtl numbers (Pr = 0.1,
0.7, and 7) and Rayleigh numbers (Ra = 10°, 10* and 10°) are considered in the numerical study, along with different
positions of the inner circular cylinder . The position of the inner circular cylinder is changed in steps of 0.1 in the range
of -0.2 to 0.2 . The effect of the Prandtl number on natural convection in the enclosure is analyzed on the basis of the
thermal and flow fields and the distribution of the Nusselt number. Regardless of the position of the cylinder, when the
Rayleigh number is 10°, the surface-averaged Nusselt number of the inner cylinder and the enclosure increases as the
Prandtl number increases.
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Table 1 Comparison of surface-averaged Nusselt numbers
on the surface of the cylinder between present
study and previous numerical study

Mean Nusselt number at cylinder

Ra P;fjg;lt Kimetal® leiit/ze):nce
10° 5.01 5.093 -1.62
10* 5.10 5.108 -0.07
10° 7.77 7.767 -0.02
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Fig. 1 Computational domain and coordinate system
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