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Q1/
You are the project manager of a team that has been asked to complete the design of a
chemical plant up to the stage ofdesign selection. You have three engineers available (plus

yourselg and the work must be completed in ten weeks. Develop a project plan and schedule

of tasks-for each engineer. Be sure to allow suff,icient time for equipment sizing, costing,

and optimization. What intermediate deliverables would you specif) to ensure that the

oroiect stavs on track?
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[2] O"rign a PFD for the following process showing all necessary equipment and pipes.

Cyclosporin A is produced by fermentation using either Cylindrocarpon lucidum Booth or

fotypo.tualuln inflatum Gams. The fermentation is carried out in batch reactors, which are

filled with a feed medium, inoculated with the fungi, and aerated for a period of 13 days'

The reactor product is milled and extracted with 90oZ methanol. The methanol is evaporated

off to give an aqueous solution that is then extracted wiih etliylene chloride. The organic

solutio-n is evaporated to dryness and then the product is purified by chromatography in

methanol over aluminum oxide or silica gel.
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Q3/
'ising the data on equipment costs given in this chapter or commercial cost estimating

toftware, estimate the cost of the following equipment:

1 . A shell and tube heat exchanger, heat transfer area 50 m2, floating head type, carbon

steel shell, stainless steel tubes, operating pressure 25 bar

2. A kettle reboiler, heat transfer area 25 m2, carbon steel shell and tubes, operating

pressure I 0 bar
i horizontal, cylindrical, storage tank, 3 m diameter, 12 m long, used for liquid

chlorine at l0 bar, material carbon steel

A plate column, diameter 2 m, height 25 m, stainless clad vessel, 20 stainless steel

sieve plates, operating pressure 5 bar
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Q4t
Propane is separated from propylene by distillation. The compounds have close boiling
points and the relative volatility will be low. For a feed composition of l0o/o wlw propane,

90Yo wlw propylene, (a) estimate the number of theoretical plates needed to produce

propylene overhead with a minimum purity of 99.5 molYo. The column will operate with a
reflux ratio of 20. The feed will be at its boiling point. Take the relative volatility as

constant at 1.1 (b) also design a sieve plate and packed column, for the above distillation
column (c) Compare the capital and utility cost for the two designs.
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l|:fn a food processing plant there is a requirement to heat 50,000 kglh of town water from

ll tO to 70"C. Steam at2.7 bar is available for heating the water. An existing heat exchanger

llis available, with the following specification:

flShell inside diameter 337 mm, E type.

flnaffles 25o/o cut, set at a spacing of 106 mm.

flfuUes 15 mm inside diameter, 19 mm outside diameter, 4094 mm long.

flTube pitch 24 mm, triangular.

llNumber of tubes 124, ananged in a single pass.

llWould this exchanger be suitable for the specified duty?
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