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5
1 1 | | 1 : ‘ L
—. = X -~ - - ’ . :

s X (pG)+(1 X).(PL') , 3 (.1.0)- |

"7 where X is the quality (weight fraction) of the gas phase. Sinc_é

SRR “entrainment data is not available for the preseAnt systetﬁ, no relation ..

- involvingn the density of.the gés'c_ore was used for calculations in this

"~ twork.

- Mass ’fransféf- at_the Solid-Liquid Interfacc:a -= Consider the A'li_quidA
~ film as shown in Figure 2 flowing over a smooth test elécéfode under th'e‘
foll'owing‘ conditions: (1) the liquid propertiés afe constant; (2) the
surface .concentration is uniforrﬁ (c:w = 0); (3) the undisturbed liquid
‘bulk concentration is i 4 ma'ss transfer is dpe to diffusion alone;

(5) curvature is neglected; (6) the test electrode is‘ short (for small

values of y 32c/ax2<<<32¢/3y2); (7) the concentration boundary layer is
within the Taminar sublayer which is fully developed; (8) the thickness

of the concentration boundary layer is small compéred to the mean film °

thickness; and (9) the yelo_city'of the liquid near the. wall is u*__{:—;-, U= 2y

v=0,w=0,
This boundary value problem was solved by Leveque (14). The
average mass transfer coefficient over a length L is:
ry 1/3

X =1,68D ( ) ' ' (11')
c AB 9D, T ,

Using this relation one can estimate the momentum transfer to the inner

core wall by means of experimental ‘mass transfef data, This analysié
is applicabl-e to both laminar and turbulent l-iquid film flows prov_ided
the concentration boundary layer does not greatly exceed the region of
linear veloc.ittyv gradient near the wall.

Velocity Gradient and Shear Stress at the Solid-Liquid Film Interface --

Rearrangement of Equation (11) gives the following expression for the

velocity gradient in the region of the wall

—

X.. 3 '
(DC ) (12)
AB

T = 1.898 DL




- If very short sections axe considered, zll mass transier may
" occur within a relatively thin laminar layexr of fluid near the wall. In

such a case the concentration boundary layer would not extend beyond

223

* the so called laminar sublayer.' Mass transfer coeiiicient mezasurements

to determine @ If

o
cr
4]
|
N
o
(2}
v
:
o
£
0
(¢}
[oN)

for short clectrodes of diffgren
values for 3 for the differen: electrodes remain essentially constant under
the same gas-licuid flow conditions, then the concentration boundary

: lav s 1 o ca meeimloxras mn & la e
layer is within the laminaz sublayer. intais case ss

inner wall may be czlculated as follows:

2 cu, ey
= ), L =T 13)
o 2 éy'y=¢C 2=

— -
- _1:898uDasL T, X. .7 Py
Ty % \3 i _ (14)
Zc Da3 _

Thercfore shear stresses ai the inner wall may be de

) % -~ Y. & - A - ninl . . calama mn o Y -
from electrode length, paysical properties and eMperiinenial mass
PR, - L83l ek IS IO DA - - ™ 3 75\
transier coelilcienis calicualaied Irora Lguaiion \2).
T atlmnn ER Tementm mial Smaz e Qteang Ry PR Ly AN -
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PR 2 e
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NOMENCLATURE

Definition

- velocity gradient at the electrode .-

_wall

" surface area of working electrode

" bulk concentration of ferricyanide
~ ions ' ' g

interfacial (solid-liquid) concentra=

tion

. diffusivity of ferricyanide jons -

Faraday (96, 500)

22

Dimensions

—— e e e e e m

acceleration of gravity

. force-mass conversion factor
.- (32.17)

curreﬁt ' -

limiting current”

average mass transfer coei;ficient
length of electrode

number of electrons involved in
electrode reaction ' '

 pressure

.pressure gradient
direction co-ordinate

inner core radius

1/ sec

2
cm -

. mol'es/cc

moles/cc

2
cm /sec

coulomb
~equivalent

2
ft/ sec

" 1b

m ft

. 2
1b.sec

f
amperes

amperes
cm/sec

inch

2
b /fe"

5
Ib /£t
FEO

“inch

inch |
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“MASS TRANSFER COEFFICIENT VS AIR FLOW RATE
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