Femlab Tutoiral: Concentration Distribution in a Porous Catalyst Pellet

Open Femlab and click on the Model Library Tab

Go to the Chemical Engineering Module

Mass Transport
Click on Documentation for the Pellet example
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Use the centered circle for the catalyst pellet
           Formula: R1*R2*C1+R1*R2
Solution (base case)
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0] Surtace: Velacty fied Ve 0252 Boundary selection ist.
s <103 [ ] 3 025 2. Enter 5e-5 in the Maximum element size edit field.
@ 0 3. Select boundary 6 from the Boundary selection list.
- 85 | 4. Enter 1e-4 in the Maximum element size edit field
d s 5. Click Remesh and then OK.
* 7s
£ 7 - This creates a mesh that is dense close to the surface of the pelet,
& where we expect the gradients to be large
6
ss
5 COMPUTING THE SOLUTION
45 s Solve the problem by dlicking the Solve button in the Main toolbar.
4
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3 L] POSTPROCESSING AND YISUALIZATION
25
N o1 The default plot shows the concentration of the reacting species in the
5 free filid and In the pellet (in mole m™). To create Figure 4-4 on page 48
A open the Plot Parameters window from the Postprocessing menu and
do the following steps
0s
o 05
s 1. On the General page, clear Surface and select Contour as Plot
type
4
2. Go to the Contour tab and select Concentration, ¢ (cd) from the
8 Predefined quantities list in the as Contour data area.
2 9 3. Click the Uniform color button and then dlick the Color button
e o 4. Select black and dick OK
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x10 To create Figure 4-5 on page 48, open the Plot Parameters dialog
Saved TENLID Hodel file pellec_pesh.tl box from the Postprocessing men.
Sm:ﬂ: U;Zfej: :m :EE o 6. On the General page, select Surface and Arrow and clear Contour —
i as Plot type.
(103,553 [ [ [ecuaL [snep [ [ [ < " e




Submit at the end of the period: 

1. Turn in 2-D surface plot of velocity, concentration and concentration gradient. Discuss what each one of these graphs shows.
2. Change the Deff and comment on the changes it makes to the process. (Try 3 total)
3. Decrease the velocity by a factor of 10 and comment on the changes

4. Vary the reaction rate constant, k, as suggested in the tutorial.  Use values of the base case (0.1 m/s and k=100 s-1), 10 and 1000 s-1.  Explain what happens to the average outlet concentration (refer to last lab if you need help).

