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When a medium deficient in a component flows over a medium having an abundance of the
component, then the component will diffuse into the flowing medium. Diffusion in the opposite
direction will occur if the mass concentration levels of the component are interchanged.

In this case a boundary layer develops and at the interface mass transfer occurs by molecular
diffusion (In heat flow at the interface, heat transfer is by conduction). Velocity boundary layer is
used to determine wall friction. Thermal boundary layer is used to determine convective heat
transfer. Similarly concentration boundary layer is used to determine convective mass transfer.

The Fig.shows the flow of a mixture of components A and B with a specified constant
concentration over a surface rich in component A. A concentration boundary layer develops. The
concentration gradient varies from the surface to the free stream. At the surface the mass
transfer is by diffusion. Convective mass transfer coefficient Amis defined by the equation, where
hmhas a unit of m/s.
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Species concentration boundary layer development on a flat plate

Page 10f4



SNS COLLEGE OF TECHNOLOGY, coIMBATORE-35

DEPARTMENT OF MECHANICAL ENGINEERING, 19MEB302/ Heat and Mass Transfer —
UNIT V - MASS TRANSFER
Topic - Tutorial - Convective Mass Transfer Correlations.

Mols Ao =h_{C_ — )
Ths conditirn for difusion ot e racfacs in g by

ol
—_ —L
Mals fewr= 'r'I.J. .:i'-r
Tk
ol
_lr.lu_l_._.'
cy [}
&= -
e
In ths abors cacs, if macs Bow ir to s uzed then
-n, . Ta
i Fmil
&= s
= P —Pa

Similer to the momssiu= a=:d soagr squatios. the mass cozcasizaiton sgquats
chtm=ad xz balomr:

du  dw
L 1) e 50 ] e
== =F v
u&_r|.|i Ed:.ir-
o o ﬂ.'F!
-J ||Ii~:-lll .Il} ri-ilf_:
=T Y

Hyr cimilarity tea zoluticzs tor boandarr layes beick=ac: for conzectETe =acs
cax ke obtaned. Thic i similar to ths haet encier by a=alofy. In tEac cacw, io the

Frandt]l prambsr Sch=adt rumber datoed By
El:=|.'|".."
HNozdimasrirnalicred s squation lsads to the comdirion nx el
i, = B, &)
&h = f[Ea, 8}
whars Sesrwood ru=tar Sh = defned o
gy = et
I,
In the la=snar regicz fow oves plate :

=
k=" n-"

e I‘I-l-l'-.

Lo
S, =, = 0.332 Ba,'" 8"
ab

— ML
Hh S =054 B 1 Bc5T
ol :

Page 2 of 4



SNS COLLEGE OF TECHNOLOGY, coIMBATORE3s = )4

P Vs oo

DEPARTMENT OF MECHANICAL ENGINEERING, 19MEB302/ Heat and Mass Transfer —
UNIT V - MASS TRANSFER
Topic - Tutorial - Convective Mass Transfer Correlations.

In thu turkulemt refiom Be 7 5 lig
b=
T, = 00008 Ba M4 5
Eh.'. =] D:'TE'.'.ME‘I“
Foz o temudh tubar,
In the lazemas sefimm, B 200
Far wpdorm wall mas: soncezmatos
i = .00
For unidorm wall muss s
o=l
For turbulazt refms,
T 00 B "

Page 3 of 4



SNS COLLEGE OF TECHNOLOGY, comsatore-3s = ).

DEPARTMENT OF MECHANICAL ENGINEERING, 19MEB302/ Heat and Mass Transfer —
UNIT V - MASS TRANSFER
Topic - Tutorial - Convective Mass Transfer Correlations.

References:

Kothandaraman C.P “Fundamentals of Heat and Mass Transfer” New Age International, New
Delhi,4" Edition 2012 (Unit I, I1, 111, IV, V).

Frank P. Incropera and David P. DeWitt, “Fundamentals of Heat and Mass Transfer”, John
Wiley and Sons, New Jersey,6™ Edition1998(Unit I, 11,1111V, V)
MIT open courseware — https://ocw.mit.edu/courses/mechanical-engineering

Other web sources

Page 4 of 4


https://ocw.mit.edu/courses/mechanical-engineering

