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Table 1 Values of the temperature field at different values of Grashof number
Ty T, T,

' Gr = 5,10,20 Gr =5 Gr =10 Gr =20 Gr =5 Gr =10 Gr =20
-1 0 0.005 0.005 0.005 0.005 0.005 0.005
-0.8 0.1 0.003 44 0.003 44 0.003 44 0.103 44 0.103 44 0.103 44
-0.6 0.2 0.002 36 0.002 36 0.002 36 0.202 36 0.202 36 0.202 36
-0.4 0.3 0.001 62 0.001 62 0.001 62 0.301 62 0.301 62 0.301 62
-0.2 0.4 0.001 11 0.001 11 0.001 11 0.401 11 0.401 11 0.401 11

0 0.5 7.536 E-4 7.551E-4 7.581E-4 0.500 75 0.500 76 0.500 76

0.2 0.6 5.047 E-4 5.061E-4 5.089E-4 0.600 50 0.600 51 0.600 51

0.4 0.7 3.270 E-4 3.281E-4 3.303E-4 0.700 33 0.700 33 0.700 33

0.6 0.8 1.953 E-4 1.961E-4 1.976E-4 0.800 20 0.800 20 0.800 20

0.8 0.9 9.124 E-5 9.162E-5 9.238E-5 0.900 09 0.900 09 0.900 09

1 1 0 0 0 1 1 1
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Unsteady Mixed Convective Heat Transfer of Two
Immiscible Fluids Confined Between a Long
Vertical Wavy Wall and a Parallel Flat Wall

J. C. Umavathi', LIU I-chung®, M. Shekar'
(1. Department of Mathematics, Gulbarga University,
Gulbarga , Karnataka 585 106, India;
2. Department of Civil Engineering ,National Chi Nan University,
University Road, Puli, Nantou-54561, Taiwan, China)

Abstract: An analysis on the combined effects of thermal and mass convection of viscous in-
compressible, immiscible fluids through a vertical wavy wall and a smooth flat wall was per-
formed. The dimensionless governing equations were perturbed into: mean part ( zeroth order)
and a perturbed part (first order). The first order quantities were obtained by perturbation se-
ries expansion for short wavelength, in which terms of exponential order arise. Analytical ex-
pressions for the zeroth order, first order and the total solutions were obtained. The numerical
computations were presented graphically to show salient features of the fluid flow and heat
transfer characteristics. Separate solutions were matched at the interface by using suitable
matching conditions. The shear stress and the Nusselt number were also analyzed for different
variations of the governing parameters. It is observed that Grashof number, viscosity ratio,
width ratio and conductivity ratio promote the velocity parallel to the flow direction. A reversal

effect is observed for the velocity perpendicular to the flow direction.

Key words: mixed convection; wavy wall; immiscible fluids; perturbation method



