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Abstract : A numerical model based on the computational fluid dynamics (CFD) approach is developed to investigate heat
transfer across a longitudinal row of six circular cylinders. The momentum and energy equations are solved using the finite
volume discretization technique. The convective terms are discretized using a second-order upwind methodology, whereas
diffusion terms are discretized using a central differencing scheme. The second-order implicit technique is utilized to integrate
time. Numerical simulations have been carried out for three different values of free stream Reynolds number (ReD) 100, 200,
300 and two different values of dimensionless longitudinal pitch ratio (SL/D) 1.5, 2.5 to demonstrate the fluid flow and heat
transfer behavior. Numerical results are validated with the analytical findings reported in the literature and have been found to
be in good agreement. The maximum percentage error in values of the average Nusselt number obtained from the numerical
and analytical solutions is in the range of 10% for the free stream Reynolds number up to 300. It is demonstrated that the
average  Nusselt  number  for  the  array  of  cylinders  increases  with  increasing  the  free  stream  Reynolds  number  and
dimensionless  longitudinal  pitch ratio.  The information generated would be useful  in  the design of  more efficient  heat
exchangers or other fluid systems involving arrays of cylinders.
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navier-stokes equations
Conference Title : ICMSE 2024 : International Conference on Mechanical Sciences and Engineering
Conference Location : Zurich, Switzerland
Conference Dates : July 29-30, 2024

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:18, No:07, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
8,

 N
o:

07
, 2

02
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
72

02
3.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(07) 2024 1

https://publications.waset.org/abstracts/172023.pdf

