B. Joseph ChE 477 Test 2 Fall 1999

Time: 55 minutes
Closed Book
One 8.5 x 11 inch sheet of notes allowed

Neatness, clarity and organization of solution will carry up to 5% bonus points.

Write vour answers on this sheet itself. Use back side of paper if needed.

Problem 1 (5 points)

There are two points of concern in the design of the cyclohexanone process. First the
reactor is operated at a high pressure (300 psia) and second the A/B separator is operated
at 3 psia.

(1) What is the justification for operating the reactor at high pressure? What will
happen if the reactor pressure is dropped lower?

(ii) What is the justification for operating the column at 3 psia? What will happen if
the column operating pressure is raised to 1 atm?
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Problem 2 (10 points)

Two alternatives pieces of equipment are being considered for the separation of solids
from a liquid slurry. Details are given below:

Equipment Type Service Life Operating Cost Capital Inv
Rotary Vacuum Pump 5 years $1,900/yr $13,000
Steam Ej eecécg; o 8 years $1 3,00ﬁ/year $26,000 —

(W nbrred veola )
If the discount rate for this project is 10% per year, which alternative would you

recommend? Assume both equipment yield same service. Do not consider effect of
depreciation and taxes.
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Problem 3 (12 points)

The cumene process has a furnace for preheating the reactants as shown
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(a) List the control objectives of this subsystem?
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(b) List the p0551ble controlled varlables?
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(c) List possible manipulated variables (where can you place control valves?)
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(d) List the variables to be measured? Show measurements and control valves on the

above diagram. P e ce - Tl F: - F: e '
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(e) How will temperature of the furnace be regulated?
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How will you maintain a constant fuel/air ratio?
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How will the temp of the hot reactor feed be regulated?
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To obtain maximum furnace efficiency, the CO content of the flue gases must be
maintained at a given value. Suggest a control strategy to achieve this.
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List the safety interlocks needed for the process7
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Show your control system in the following diagram.
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Problem 4 (12 points)

Size the reflux pump (i.e. horse power required) needed for the A/B separation column,
given the following data:

Refluxflow = 3528%"-m ~
.

Density = 541124]?3 -~
Column has 33 equilibrium stages.
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