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Abstract : This paper deals with the numerical study of heat and mass transfer of laminar flow transition at low Prandtl
numbers. The model includes the two-directional momentum, the energy and mass transfer equations. These equations are
discretized by  the finite  volume method and solved by a  self-made simpler  like  Fortran code.  The effect  of  governing
parameters, namely the Lewis and Prandtl numbers, on the transition of the flow and solute distribution is studied for positive
and negative thermal and solutal buoyancy forces ratio. Nusselt and Sherwood numbers are derived for of Prandtl [10⁻²-10¹]
and Lewis numbers [1-10⁴]. The results show unicell and multi-cell flow. Solute and flow boundary layers appear for low
Prandtl number.
Keywords : natural convection, low Prandtl number, heat and mass transfer, finite volume method
Conference Title : ICAMM 2018 : International Conference on Applied Mechanics and Mathematics
Conference Location : Vancouver, Canada
Conference Dates : August 09-10, 2018

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:12, No:08, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

2,
 N

o:
08

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/8

80
99

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(08) 2018 1

https://publications.waset.org/abstracts/88099.pdf

