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Figure 18: Skin friction
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Figure 19: Skin friction τ r against Reynolds number
Re , for variations of Dufour and Soret numbers Du
and Sr respectively, when Pr = 0.71 , ε = 0.001 ,
Gm = 5 , Gr = 10 , ω = 0.5 , t = 1 , Sc = 0.22 ,
U = 0.5 and z = 0.25 .
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10. CONCLUSIONS
Based on our flow model, our investigation may be
summarized to the following conclusions:
(i) A decrease in chemical molecular mass diffusivity,
Grashof numbers for heat and mass transfer (buoyancy
effects) and free stream velocity reduces the magnitude of
the skin friction τ r at the plate.
(ii) A decrease in chemical molecular mass diffusivity
causes the magnitudes of the Nusselt number Nur and
Sherwood number Shr at the plate to rise.
(iii) An increase in Dufour effect or a decrease in Soret
effect leads to a rise in the magnitude of the skin friction τ r
at the plate.
(iv) The magnitudes of the Nusselt number Nur and the
Sherwood number Shr at the plate, register a fall with a rise
in Dufour effect or a fall in Soret effect.
(v) The thermal and the species concentration boundary
layers are analogous to one another. Further, the profiles for
the Nusselt number Nur and the Sherwood number Shr
are very similar to one another indicating the fact that the
heat and the mass transfer processes are analogous to one
another.
(vi) The suction is useful in controlling the rates of heat and
mass transfer at the plate and in minimizing the skin friction
at the plate surface.
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Figure 20: Nusselt number Nur against Reynolds
number Re , for variations of Dufour and Soret
numbers Du and Sr respectively, when Pr = 0.71 ,
ε = 0.001 , Gm = 5 , Gr = 10 , ω = 0.5 , t = 1 ,
Sc = 0.22 ,
05

11. NOMENCLATURE
Symbol
C

CP
CS

Quantity
Species concentration

SI unit

Kmol
m3

Spefic heat at
constant pressure

J / kg × K

Concentration susceptibility

( Kmol )

2

s2

Species concentration in the

C∞

free stream

DM

Co-efficient of chemical

DT

molecular mass diffusivity
Co-efficient of chemical
thermal diffusivity

KT

Dufour number
Grashof number for heat transfer
Grashof number for mass transfer
Acceleration due
to gravity
Thermal Diffusion ratio

k

Thermal conductivity

Pr
p
p
p∞

Re
Sc
Sr
T

Prandtl number
Pressure
Non dimensional pressure
Non dimensional pressure
in the free stream
Suction Reynolds number
Schmidt number
Soret number
Temperature in the boundary layer

TM

Mean fluid temperature

T∞
t
t

Temperature in the free stream

U
U

Free stream velocity
Non dimensional free stream velocity

Du
Gr
Gm
g

Time
Non dimensional time

( u,v,w)
( u,v,w)
ur , ui

expansion for mass transfer
Kmol
m3
m 2 s −1

Kmol
mK s
-

W
mK
Pa (Pascal)
-

Sh

K or 0C
K or 0C
K or 0C
s (second)
-

m/s
-

m/s

Shr , Shi

Greek
Symboles

β
β

-

parts of Nu
Sherwood number
at the plate
The real and imaginary

-

parts of Sh .

-

Quantity

SI unit

Coefficient volume expansion
for heat transfer
Co-efficient of volume

θ

Non dimensional temperature

θ r , θi

The real and imaginary parts of θ

K or 0C
-

φ

φr , φi

Non dimensional chemical
species concentration
The real and imaginary parts of φ

-

ω

Frequency parameter

Hz

ε

Amplitude of the suction velocity
Coefficient of skin friction at the plate
The real and imaginary parts of τ

ms −1
-
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