
Axisymmetric Rotating Flow over a Permeable Surface with Heat and Mass
Transfer Effects

Authors : Muhammad Faraz, Talat Rafique, Jang Min Park
Abstract : In this article, rotational flow above a permeable surface with a variable free stream angular velocity is considered.
Main interest is  to solve the associated heat/mass transport equations under different situations.  Firstly,  heat transport
phenomena occurring in generalized vortex flow are analyzed under two altered heating processes, namely, the (i) prescribed
surface temperature and (ii) prescribed heat flux. The vortex motion imposed at infinity is assumed to follow a power-law form
〖(r/r_0)〗^((2n-1)) where r denotes the radial coordinate, r_0 the disk radius, and n is a power-law parameter. Assuming a
similar solution, the governing Navier-Stokes equations transform into a set of coupled ODEs which are treated numerically for
the  aforementioned  thermal  conditions.  Secondly,  mass  transport  phenomena  accompanied  by  activation  energy  are
incorporated into the generalized vortex flow situation. After finding self-similar equations, a numerical solution is furnished by
using MATLAB's built-in function bvp4c.
Keywords : bödewadt flow, vortex flow, rotating flows, prescribed heat flux, permeable surface, activation energy
Conference Title : ICEFMHT 2024 : International Conference on Engineering, Fluid Mechanics and Heat Transfer
Conference Location : Boston, United States
Conference Dates : April 22-23, 2024

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

Vol:18, No:04, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

8,
 N

o:
04

, 2
02

4 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

79
35

1.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(04) 2024 1

https://publications.waset.org/abstracts/179351.pdf

