Exercises Module 8
Correction

Exercise 8.1

The rate of oxygen transfer is given by:

d 4
Ang,o=— (Coz,a * =TT )

dt 3
d 4
4mr? kC,L(COZ,L,O - COZ,L,bulk) = _E<C02,G * §7T7"3>

Simplify (take out constants and cancel) and separate, remember that r is a function of time
and the concentrations are not....

3
3 ke(co,n0 = Copnpuik) 2 dr

0,6 dt

. dr3 d
Here we have to apply the chain rule to show that d—rt = 31?2 d—: when r(t). Therefore

ke (€o,n0 = Coptbuk) _dr
0,6 dt

Separate, integrate and apply initial condition (i.e. att=0, r = 0.05 cm)

k (c —-cC )
c,L\*0,,L,0 0,,L,bulk
r=0.05cm — 2 2 t

Co,,6

Since ¢o, 1 putk =0, Co,,1,0=1.510°M, and ¢y, ¢ = 0.0404 M (assuming 1 bar and 25°C, using
ideal gas law) then:

1.5-1073 Mk,

r=0.05cm — 0.0404 M

Or
r=0.05cm —0.0371 k., t
Knowing that after 7 min (420 sec) the bubble radius is 0.027 cm then:
0.027 cm = 0.05 cm — (0.0371) k. (420 s)

And thenk., = 148103 cms™?



Exercise 8.2
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8.2 Psychrometric chart
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From the chart (intersection of thick black lines) the humid ratio is about 0.0115 g water / g
dry air
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From slide 17 we see that Hp = % = 0.6220 %g water/g dry air
G —AAG

Then 0.0115 = 0.6220

S —orx,; =0.0182

XA
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Humidity Ratio (gm Water / gm of Dry Air)


Connor
Rectangle


Exercise 8.3
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