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Abstract 

 
A numerical study of laminar mixed convection heat transfer inside a vertical plate channel has been 
carried out to investigate the effect of side wall corrugation on the thermal and fluid flow characteristics. 
Two different types of corrugation such as sinusoidal and triangular shapes are considered in the present 
analysis. The working fluid is assumed to be air having incompressible, single-phase, laminar flow 
through the channel. Two-dimensional Navier-Stokes and energy equations are considered as the 
governing equations of the current problem. In order to solve this problem, the finite element method is 
applied to discretise these equations along with the appropriate boundary conditions. The numerical 
results are obtained for a wide range of governing parameters such as Grashof number, Reynolds number 
and Richardson number. A comparison of results for two different type of corrugated channels with the 
smooth wall channel is also presented. The computational result reveals that the heat transfer 
outstandingly increases due to the presence of corrugation. Moreover, with the change of different 
governing parameters, the heat transfer also gets changed significantly. 
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