Example {3):

The mass fMux from a 5 cm diameter naphthalene ball ploced in stagnant air at 40°C and

£l

: ' =1 L
atmospheric pressure, is 147 %X 10 3 ‘:‘;'?‘5 Assume the vapor pressure of naphthalene to

be (.15 atm at 40 °C and negligible bulk concentration of naphthalene in air. If air stans
blowing across the surface of naphthalene ball st 3 m's by what factor will the mass
transfer rate incregse, @l other conditions remaining the same?

For mass transfer from a single sphere into gas streams;

Sh=2+0.552 Re®55.%%
The viscosity and density of air are 1.8 X iﬂ'ﬁf% amndd 1.123 ii":-. respectively and the gas
cmbaim

constant is B2.06 ;
Firi o

Soluiion:

Moy fiux in moving alr kg Ac kg,

The factor of 1ncrease in mass ransier = —
Aaesx Mlwx ia xfagnand alre FI'.,_.-:I-I' &, 1

For k.,
R [ET U'U} =Ko * 08206 < 313
ke, =2.52% 107 m/s
For &

Sh =2 4 0.552 Re%35,55
ke, %5 x10°%
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1.123 % 3 % 0.05,*% / 1.B x 10-5 "
=2 40552 ( )

1.8 x 10~° 1.123 X Dyp
5

For stagnant air (Re = 0.0)

Sh=12
Ke, X5 % 1077
'D.-’IH

252x 107

252% 107 x5 x 1072
Dig

Dap = 62925 x 107" m? /s

k‘:l = 00102 m/s

T ; k o102
The factor of increase = — = ———— = 40.5
ke,  252mi0—*
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Drear mass transfer students,

Please consider the following selected problem from the text book:
CHe 11, 1.2 22 24,28, 29 51,55

CH 7. 2.3, 32, 34,356

CHTY. 122,87

(00d luck
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