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Q1 (a) Convert this formula;

10(cm™)
(min)( 15, )(f1*)

to all SI units.

(5 marks)

(b) A smoking lounge is (o accomodale 15 heavy smokers. The minimum [resh air
tequitetnent ot stwoking lounges is specilfied o be 30 T/s per petson Detetiaine
(Hint: Use conservation of mass)

@) The minimum required flow rate of fresh air that needs to be supplied to the
lounge.
(5 marks)

(i)  The diameter of the duct il the air velocity is nol o exceed 8 w/s
(5 marks)

¢ v

m';igure Ql (b) e

(c) As a future chemical engineer, proposed one (1) technology and discuss the

advantages of the proposed technology.
(10 marks)
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Q2

Q3

(a)

0

(a)

(b)

(c)

One hundred kilograms per minute of a mixture containing 60% oil and 40% water by
mass are fed into a settling tank that operates at a steady state. TWO (2) products
streams emerge from the settler, the top contains pure oil, and the bottom is 90% water
by mass.
(1) Construct a diagram for this process.

(6 arks)
(ii) Calculate the Qowtate for the TWO (2) product strcatns.

(9 marks)

Counsider sepatation o 100 0 gratn satples of eacli of the following Solves thew flom
the lowest to the highest percent oxygen by mass.

H>O N20O C3HgO2 COs

18gm 34gm ?4gm ?4gm

(10 marks)

There are three (3) types of process in chemical plant which are batch, semi-batch
and continuous.

(1) Describe each of the process
(3 marks)

(ii) Sketch a diagram for each process.
(3 marks)

Consider your digestive system as a block of a flow diagram. Identify and briefly
describe the types and function of processing unit of

(1) Mouth
(i1) Stomach
(i)  Intestine

Describe your answer with a appropriate diagram(s).
(9 marks)

Diaw aud label live (5) sywnbols in Piping and Tnsttutentation Diagram (P&ID)
(10 marks)

CONFIDENTIAL



CONFIDENTIAL

Q4

(a)

(L)
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The pressure gauge on a 20 m? tank of nitrogen at 25 °C reads 10 bar. Calculate the
mass of nitrogen in the tank by:

(i) Direct solution of the ideal gas equation of state
(5 marks)

(i1) Conversion from standard conditions
(5 marks)
In a distillation colutnn, a liquid hydrocarbon containing 20% ethane (C2), 40%
propane (C3) and 40% butane (C4) is to be fractionated into essentially pure
cotnponents as shown in the Figuwe 1. By refetring to Tigure 1, calculate the value of
E, A, P, B and the composition of C2, C3 and C4 at A.
(15 marks)

Lthanol I'raction Propane Fraction

E kg/h P kg/h
C290.0% ———— (20.0 g
C39.0% C3 99.(3/43
C41.0% C11.0%
Separator »|  Separator
Feed
100 kg/h Akg/h
C220.0% C2=7%
C340.0% C3 = Z/ Bottom
C440.0% Cd="2% et Bl
C20.0%
C38.4%
C4.91.6%
Figure |
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