In class problem:
Calculate velocity of component 1 atz=0 and z = |

D_ PN )
n = —Cln<f Cl) ¢ = 0.02 mole/liter ¢! = 0.1¢?
[ c—c
z D = 1lcm?s™! [ = 10cm
c —c < c —cl >7
c—c)  \c—¢f — - |
: : Vi = Vo, = = is constant (22.4 liter/mole) in vapor phase at 1 bar.
C
¢ = 0.045 mole/liter
14

velocity of component 1 = v, =— I 4 ¢! = 0.1c?

107#%*0.045 * 1000 | <0.045 —0.002 >
n

nl =
0.1 0.045 —0.02

= 2.44*%1072 mole m™? s~!

o 244%1077
V ==
0.02 #1000

= 122%10 3 m s

Liquid evaporation through a capillary

, 244%107 I
V] = = 1.22%102 m s

10.002 #1000 EPFL 1




Exercise problem #1
Compare total flux when you consider convection and when you
neglect convection (use thin film result without convection)

Consider two cases (stagnant air): T (°C) Psat (atm)
Benzene evaporating at 6 °C and 78 °C, Total pressure = 1 atm 5 SIE
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Solution to exercise problem #1

Compare total flux when you consider convection and when you
neglect convection (use thin film result without convection)

Consider two cases (stagnant air):

T (oC) Psat (a’[m)
Benzene evaporating at 6 °C and 78 °C, Total pressure = 1 atm 5 0.049
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—Xercise problem #2

We said the air was stagnant, can you calculate the
diffusive and convective flux of air?

V2=O $n2=C2V2=O

Ny =jo + V" = jo = — V"
l z2=1/2

Liquid evaporation through a capillary

Average velocity of volume = V"
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Solution to exercise problem #2

We said the air was stagnant, can you calculate the
diffusive and convective flux of air?

V2=O $n2=C2V2=O z=14% “l

Ny =jo + V" = jo = — V" /

Convective and diffusive flux
of air will counter each other
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Convective flux of air goes upwards

Diffusive flux of air goes downwards
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—Xxercise problem #3

C+0, - CO,

Calculate concentration profile ot O,

Calculate velocity of CO, atz = L
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co,
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dz



Solution to exercise problem #3
C+0, - CO,

Calculate concentration profile ot O,

Calculate velocity of CO, atz = L

n, is constant n, is constant

Let's look at the boundary; z=0

n2 =_n1

n=mn+n=0=cy =>v=0
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= cko Co

We can use mole average velocity because we are dealing with gases

vV =yvi + WV, ny=-—DcVy +cpy

= ny=j;=—DcVy, Convective part is zero
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