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Q1/
A. Your dept. manger asked you to design a project for production of ethanol from date,

sketch the PFD drawing for this process depending on your scientific back ground.
B. Design a PFD for the following process showing all necessary equipment und pip"r.

Cane is weighed using an electronic weigh bridge and unloaded into cane carriers. It is then prepared for
milling by knives and shredders. Sugarcane juice is then extracted by pressing the prepared cane through
mills. Each mill consists of three rollers:

l. Extracted juice mixed with water is weighed and sent to the boiling house for further processing.
Residual bagasse is sent to boilers for use as fuel for steam generation

2. This juice is heated and then treated with milk of lime and sulphur dioxide. The treated juice is then
further heated and sent to clarifies for continuous settling. The settled mud is filtered by vacuum
filters and filtered juice is returned to be further processed while the Oliver cake is sent out

3. The clear juice is evaporated to a syrup stage, bleached by sulphur dioxide and then sent to vacuum
pans for further concentration and sugar grain formation. Crystals are developed to a desired size and
the crystallized mass is then dropped in the crystallizers to exhaust the mother liquor of its sugar as

much as possible. This is then centrifuged for separating the crystals from molasses. The molasses is
re-boiled for further crystallization

Thus, the original syrup is desugarised progressively till finally, a viscous liquid is obtained from which
sugar can no longer be recovered economically. This liquid, which is called final molasses, is sent to the
distillery for making alcohol. The sugar thus is separated from molasses in the centrifuge is dried, bagged

(50 Kg and 100 Kg), weighed and sent to storage houses.

Q2t
In petrochemical process plant there is a requirement to heat, 4000 kglh of ethanol from l0
to 70oC. Steam at2.7 bar is available for heating the ethanol. An existing heat exchanger is
available, with the following specification:
Shell inside diameter 40 in, E type.
Baffles 25%o cut, set at a spacing of 24 in.

Tubes I n aiu^eter, 6000 mm long.
4

Tube pitch, 0.94 in triangular.
Number of tubes 1396, arranged in a two passes.

a. Would this exchanger be suitable for the specified duty?
b. Calculate the cost of fabrication a new heat exchanger of the same design.
c. What are the material used in the fabrication for each part of the above knowing that

steam will be in the shell?
ure steam of 2.335 bar and 0.861
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Q3/
a.

b.

c.

d.

e.

Q4/

Js/

A process vessel was purchased in the United Kingdom for our plant in the UnitedStates in 1993. A simila. r.rr.l, but of different'rom the data given below, ..ii*u,. the cost ,, i:Si'"tl;Y3]rii:'iffi';1.'r?nli,,purchased today (assume tire current CEpCI : 500).
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a. Using a: 2.315
b. Using u:2.61
c. Using a geometric average 0.
Use a McCabe-Thiele diu;u;
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