EXAMPLE & 1A pohero)  (7)

Unsteady Macroscopic Species A Mass Balance

Example: Bone dry air and liquid water (water volume = 0.80 liters) are
introduced into a closed container (cross sectional area = 150 cm?; total
volume = 19.2 liters). Both air and water are at 25°C throughout this
scenario. Three minutes after the air and water are placed in the closed
container, the vapor is found to be 5.0% saturated with water vapor. What is
the mass transfer coefficient for the water transferring from the liquid to the
gas? How long will it take for the gas to become 90% saturated with water?

closed
container

air, then
air + water
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Unsteady Macroscopic Species A Mass Balance

accumulation = net flow in + production + introduction

A + Rz;\ﬁys o Z (NAS) L R4 = net rate of production
i :

of moles of A inthe CV. by
6‘ J reaction, per unitvolume
$ : moles of A that flows out of the
oiflseocfcﬁ ;:;?VZ ;Ju\ﬁemto control volume between t and
A tween tand t + At LA
total moles of A in the —(N,S);
introduction of moles of A Ssys =Zsi
into the C.V. by mass transfer i
DULS MA,_] Z] ins MA,] ¢ across the it bounding

control surface S; (C.S.)

R4 = net rate of production of moles of A in the
C.V. by reaction, per unit volume

Vs = system volume
Sys sys Zl

Ny, = molar flux of A out through the ith C.s. A is “out”- “i

GSi= control surface

n: = outwardly pointing unit normal to it" C.S.
n; dly p g unit ks C.V. = control volume

of area §;

8
© Faith A. Morrison, Michigan Tech U.












C
Q
ﬂa
‘ 4
m

Q
sk
d
Un
lesc
Al
lern
O
S

C

5 A
)
§f
k..
15
o
ste
n
2
Lu.(

J

Cs
wle
He
2
wn U-‘g
da
e
b

(ol
L
;
D:
.t
&
AS:-;D
>+A;‘S)
W;"
.‘;,‘0
; Ca
b



