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Q1

Q2

(a)

(b)

(c)

(a)

(b)

(c)

(1) State four (4) basic dimensions of units.
(4 marks)

(i) Explain two (2) benefits of attaching units with the numbers.
(4 marks)

Express the dimensions for the parameters below using the symbol of M, L and T.

@A) Speed
(i1) Acceleration
(iii)  Force
(iv)  Pressure
(8 marks)

Convert the values below into their equivalent SI units.

(i) 57 Ibm.ft/min.
(i) 1 gram/em’.
(4 marks)

List four (4) general separation techniques.
(8 marks)

Explain the differences between energy-separating agent and mass-separating agent.
(4 marks)

State whether the statements below is true or false.

1 There are total of five types of general separation techniques.
(i1) Separation using a solid agent can be done via absorption process.
(iii)  Distillation is preferred when the differences of volatility among the
components in are not sufficiently large.
(iv)  Electrical force field is also considered as one of a separating agent.
(8 marks)
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Q3

(a)

(b)

State two (2) purpose of constructing a mass balance diagram.
(4 marks)

Candy production started when a flavored sugar solution is initially dried using a
single evaporator (E), and followed by two crystallizers (C; and Cy). The process starts
when 3000 kg/h of feed solution (F) containing 20 wt% sugar is fed to an evaporator,
which evaporates some water at 453K to produce 63 wt% of sugar solution. This
solution is then fed to the first crystallizer (C1) at 297K, where candy containing 73
Wt% sugar is produced. In this first crystallizer, saturated solution containing 30 wt%
sugar is recycled back to the evaporator. Next, the candy is fed to the second
crystallizer (C2) where candy containing 93 wt% sugar is produced. In this second
crystallizer, saturated solution containing 30 wt% sugar is recycled back to the first
crystallizer.

() Sketch the mass balance diagram for the problem above.
(3 marks)

(i1) Calculate the mass flowrate of the output in the second crystallizer, C; in kg/h.
(4 marks)

(iii)  Calculate the mass flow rate of the exit stream in the evaporator, E in kg/h.
(9 marks)
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Q4

Q5

(2)

(b)

(a)

(b) -

(©)

Define the following terms:
(1) Boundary.
(ii) Recycle stream.

(iii)  Bypass stream.
(6 marks)

As an engineer, you are given the task to design a desalination plant that can supply
10,000 m* of freshwater per month. The seawater contains 94.5 wt% water, 3.5 wt%
salt and 2 wt% of ultrafine sand particles. At the first stage of desalination process,
100 % the ultrafine sand particles will be removed via multi-media filters. The filtered
seawater containing only water and salt will then is pressurized up to 1000 psi to allow
the water pass though the reverse osmosis membranes to produce clean water (H20).
However, the reverse osmosis process only able to convert 45 wt% of the seawater
into pure water, while the 55 wt% of unrecovered water will be discharged together
with the salt.

(1) State the component A, B and C for this process.

(3 marks)
(i) Draw the mass balance diagram for this process.

(4 marks)
(iii)  Determine the mass flow rate for all streams involved in this process in

kg/month.

(7 marks)
(i) Define ideal gas.
(i) Define real gas.

(4 marks)

Hexane (CsHi4) at 535°C and 15 atm flows into the reactor at a rate of 3300 kg/h.
Calculate the volumetric flowrate of this stream by using the conversion from standard
conditons.

(6 marks)
CH4 +20; — CO, + 2H,0 (g)

Determine the specific heat of reaction for the equation above by using;

(1) Heat of formation.
(5 marks)

(ii) Heat of combustion.
(5 marks)

CONFIDENTIAL



‘CONFIDENTIAL DAK 12903

Q6

Q7

(a)  Define the terms below

1) Latent heat.
(i)  Heat of fusion.
(iii)  Heat of vaporization.
(6 marks)

(b) A stream of n-pentane are been heating from — 150°C until + 150°C in the separator.

@) Construct a hypothetical path for this process.
(6 marks)

(i)  Determine the power required for this process.
(8 marks)

A 100 mol/s of benzene and toluene liquid at 50°C is partially condensed out of a gas stream
containing 85 mole% of benzene. The top product containing 90 mole% benzene and the

bottom product is 56 mol/s containing only toluene liquid. Both products are coming out at
350°C.

(a) Sketch the diagram for this process.
(6 marks)

(b) Determine the required heat cooling rate in kW.
(14 marks)

—~ END OF QUESTIONS -
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Formula

1 kg =2.20462 Ibm
1 meter = 3.28 ft
1kg=1000 g
I meter = 100 cm
Ps=1atm, Ts=273 K, V/n = 22.415 L/mol
AHPm = [cAHZ(C) + dAHE (D)] — [aAHP (A) + bAH? (B)]
AH?m = [aAHP (A) + bAHP (B)] — [cAHP (C) + dAHY (D)
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