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Fig. 1 Thermally stratified flow in a circular pipe.

Fig. 3  A typical control volume cell in the computing mesh.

Fig. 2 The curvilinear non-orthogonal mesh.

Fig. 4 The imaginary eccentric cylinder model for mesh generation.
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a) Lvl 0.25di, time = 100[-3E-5 (3E-6) 2E-5], 1000[-9E-6 (3E-6) 9E-6], 1500[-4E-6 (1E-6) 2.5E-6]

b) Lvl 0.5di, time = 100[-7E-6 (3E-6) 1E-5], 1000[-1E-5 (3E-6) 9E-6], 2000[-1E-5 (3E-6) 9E-6]

c) Lvl 0.75di, time = 100[-8E-5 (3E-6) 6E-6], 1000[-3E-5 (2E-6) 3E-5], 2000[-1.3E-5 (3E-6) 6E-6]

Fig. 5 Transient stream function contours.

a) Lvl 0.25di, time = 100[0.05(0.05)1.0], 1000[0.15(0.05)0.6], 1500[0.25(0.05)0.55]

b) Lvl 0.5di, time = 100[[0.05(0.05)0.95], 1000[0.05(0.05)0.45], 2000[0.05(0.05)0.40]

c) Lvl 0.75di, time = 100[0.05(0.05)0.8], 1000[0.05(0.05)0.3], 2000[0.05(0.05)0.3]

Fig. 6 Transient isotherms.



Fig. 7 Temperature gradients in the radial direction in the

top and bottom regions.

Fig. 9 Transient top to bottom wall temperature distributions for the

level 0.25di .

Fig. 8 Variations of the local Nusselt number.

Fig. 10 Transient top to bottom wall temperature differences

both at the inner and outer wall surfaces.
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