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[1] T.L. Bergman, A.S. Lavine, F.P. Incropera, et al., Fundamentals of Heat and Mass Transfer, Wiley,
seventh edition, 2011.
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[1] T.L. Bergman, A.S. Lavine, F.P. Incropera, et al., Fundamentals of Heat and Mass Transfer, Wiley,
seventh edition, 2011.
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[2] C. Sasmal, R. P. Chhabra, Laminar free convection in power-law fluids from a heated hemisphere, J.
Thermophysics Heat Transfer 28 (2014) 750-763.

[3] AK. Tiwari, R.P. Chhabra, Laminar natural convection in power-law liquids from a heated semi-circular
cylinder with its flat side oriented downward, Int. J. Heat Mass Transfer 58 (2013) 553-567.

[4] A. Chandra, R.P. Chhabra, Laminar free convection from a horizontal semi-circular cylinder to power-
law fluids, Int. J. Heat Mass Transfer 55 (2012) 2934-2944.

[5] A. Prhashanna, R.P. Chhabra, Free convection in power-law fluids from a heated sphere, Chem. Eng.
Sci. 65 (2010) 6190-6205.

[6] Prhashanna, R.P. Chhabra, Laminar natural convection from a horizontal cylinder in power-law fluids,
Ind. Eng. Chem. Res. 50 (2011) 2424-2440.

[7] AK. Gupta, C. Sasmal, M. Sairamu, R.P. Chhabra, Laminar and steady free convection in power-law
fluids from a heated spheroidal particle: A numerical study, Int. J. Heat Mass Transfer 75 (2014) 592-6009.
[8] C. Sasmal, R.P. Chhabra, Effect of aspect ratio on natural convection in power-law liquids from a
heated horizontal elliptic cylinder, Int. J. Heat Mass Transfer 55 (2012) 4886-4899.
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[6] Prhashanna, R.P. Chhabra, Laminar natural convection from a horizontal cylinder in power-law fluids,

Ind. Eng. Chem. Res. 50 (2011) 2424-2440.
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[9] R. Shyam, C. Sasmal, R.P. Chhabra, Natural convection heat transfer from two vertically aligned circular
cylinders in power-law fluids, Int. ). Heat Mass Transfer 64 (2013) 1127-1152.
[10] O. Laguerre, S.B. Amara, G. Alvarez, D. Flick, Transient heat transfer by free convection in a packed

bed of spheres: Comparison between two modelling approaches and experimental results, Appl. Therm.
Eng. 28 (2008) 14-24.
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(b) side view

Radial heat sink with a circular base and rectangular fins. Computational domain and dimensions

[11] S.H. Yu, K.S. Lee, S.J. Yook, Natural convection around a radial heat sink, Int. J. Heat Mass Transfer 53
(2010) 2935-2938.
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[12] V.T. Morgan, The overall convective heat transfer from smooth circular cylinders, Adv. Heat Transfer
11 (1975) 199-210.

[13] S.W Churchill, H.S. Chu, Correlating equations for laminar and turbulent free convection from a
horizontal cylinder, Int. J. Heat Mass Transfer 18 (1975) 1049-1053.

[14] A. Bejan, A.J. Fowler, G. Stanescu, The optimal spacing between horizontal cylinders in a fixed volume cooled
by natural convection, Int. J. Heat Mass Transfer 38 (1995) 2047-2055.
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0 =0° 30° 60° 90° 120° 150° 180°
103 Present 3.788 3.752 3.636 3.366 2.863 1.954 1.219
Corcione [15] 3.789 3.755 3.640 3.376 2.841 1.958 1.210
Kuehn and

: 3.890 3.850 3.720 3.450 2.930 2.010 1.220
Goldstein [16]
Wang et al. [17] 3.860 3.820 3.700 3.450 2.930 1.980 1.200

105 Present 9.792 9.691 9.334 8.783 7.970 5.898 2.015
Corcione [15] 9.694 9.595 9.297 8.749 7.871 5.848 1.989
Kuehn and

: 10.150 10.030 9.650 9.020 7.910 5.290 1.720
Goldstein [16]
Wang et al. [17] 9.800 9.690 9.480 8.900 8.000 5.800 1.940

Y
[15] M. Corcione, Correlating equations for free convection heat transfer from horizontal isothermal
cylinders set in a vertical array, Int. J. Heat Mass Transfer 48 (2005) 3660-3673.

[16] T.H. Kuehn, R.J. Goldstein, Numerical solution to the Navier-Stokes equations for laminar natural
convection about a horizontal isothermal circular cylinder, Int. J. Heat Mass Transfer 23 (1980) 971-979.
[17] P. Wang, R. Kahawita, T.H. Nguyen, Numerical computation of the natural convection flow about a
horizontal cylinder using splines, Num. Heat Transfer 17 (1990) 191-215.
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[15] M. Corcione, Correlating equations for free convection heat transfer from horizontal isothermal
cylinders set in a vertical array, Int. J. Heat Mass Transfer 48 (2005) 3660-3673.

[16] T.H. Kuehn, R.J. Goldstein, Numerical solution to the Navier-Stokes equations for laminar natural
convection about a horizontal isothermal circular cylinder, Int. J. Heat Mass Transfer 23 (1980) 971-979.
[17] P. Wang, R. Kahawita, T.H. Nguyen, Numerical computation of the natural convection flow about a
horizontal cylinder using splines, Num. Heat Transfer 17 (1990) 191-215.
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[15] M. Corcione, Correlating equations for free convection heat transfer from horizontal isothermal cylinders set
in a vertical array, Int. J. Heat Mass Transfer 48 (2005) 3660-3673.

[16] T.H. Kuehn, R.J. Goldstein, Numerical solution to the Navier-Stokes equations for laminar natural convection
about a horizontal isothermal circular cylinder, Int. J. Heat Mass Transfer 23 (1980) 971-979.

[17] P. Wang, R. Kahawita, T.H. Nguyen, Numerical computation of the natural convection flow about a horizontal
cylinder using splines, Num. Heat Transfer 17 (1990) 191-215.
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