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Abstract  :  Transient  natural  convective  flow  dynamics  of  nanofluids  in  a  horizontal  homocentric  annulus  using
nonhomogeneous dynamic model has been experimented numerically. The simulation is carried out for four different shapes of
the inner wall, which is either cylindrical, elliptical, square or triangular. The outer surface of the annulus is maintained at
constant low temperature while the inner wall  is maintained at a uniform temperature; higher than the outer one. The
enclosure is permeated by a uniform magnetic field having variable orientation. The Brownian motion and thermophoretic
deposition phenomena of the nanoparticles are taken into account in model construction. The governing nonlinear momentum,
energy, and concentration equations are solved numerically using Galerkin weighted residual finite element method. To find
the best performer,  the local  Nusselt  number is  demonstrated for different shapes of  the inner wall.  The heat transfer
enhancement for different nanofluids for four different shapes of the inner wall is exhibited.
Keywords : nanofluids, annulus, nonhomogeneous dynamic model, heat transfer
Conference Title : ICMN 2017 : International Conference on Microfluidics and Nanofluidics
Conference Location : Prague, Czechia
Conference Dates : July 09-10, 2017

World Academy of Science, Engineering and Technology
International Journal of Biomedical and Biological Engineering

Vol:11, No:07, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

m
ed

ic
al

 a
nd

 B
io

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
1,

 N
o:

07
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/7
31

29
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(07) 2017 1

https://publications.waset.org/abstracts/73129.pdf

