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Abstract: This study evaluates the effect of a heated circular cylinder's size on three-dimensional natural convection in
a cubical enclosure. The Rayleigh number was varied between 10° and 10°, and the Prandtl number was maintained at
0.7. In this study, the radius of the circular cylinder was changed by 0.1 L within a range of 0.1-0.4 L. The thermal and
fluid flow characteristics were regarded to be independent of time in the range of the Rayleigh number and cylinder
radius considered in this study. The surface-averaged Nusselt numbers of the cylinder and the enclosure were found to
increase with the increase in the radius of the cylinder. The effect of the cylinder's size on natural convection in the
enclosure was analyzed across the thermal and flow fields, and the distributions of the Nusselt numbers.
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Fig. 1 (a) Computational domain and coordinate system
along with boundary conditions and (b) definition
of planes for cross-sectional view

Rayleigh 5= 10°, 10* 3} 10° 2] A 7}¢] %ol

1H ¥ Qo™ | Prandtl & 0.7 = 1A AT
F Adde mda dHA Hue £ AA %
AL A z7eH, & AA 21L& WA o
b slde gl 24, deA g Fapd 2
T 6.=0 & 7 sexder AdAsH.
Uiy 99 Adde #We Fad 2% g, =12
e TexoR AR FY TMEEE
v WEFoew AEIn

AEAA AR D Wil AR Fig 2
ol vt dstAl g WA WA S =
= % S5 gl Arke] AgAS =ol7] HEl

Nox@ ol ro fo

Y
=
h)
_>i,
o

=
o H A& AR A7) L250 o]H,
= 3L/200 ©| T}

Fiscalletti 5V0] 43 § 98 AdAdr}t &
A= AAZEE dH A ] AA T d el
AT Ayt vaste] 2 Aol A ALEE
7MoY BEAdS Asedth A5 Bl A
Z7 2 FEx9d 59 Aol Fiscalletti 5V A
A Fdsieh. A 2L AAAE dE A=
B2 7S 2 o, d AAxAE Tz, E
A} AAve] xHL 77} AL, o]t} 2

E =)
B ek



978

Fig. 2 Non-uniform grid distribution denoted the
immersed-boundary for inner circular cylinder
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Fig. 3 Comparison of the present surface-averaged
Nusselt numbers with those obtained by
Fiscaletti et al."
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Fig. 4 Isothermals and streamlines for different R values at

Ra =10 (contour values range from 0.1 to 1 with 10
levels)
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