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HINTS AND INSTRUCTIONS TO CANDIDATE(S):  

 The purpose of this assessment is to determine not only if you can write down 

an answer, but also to assess whether you understand the concepts, principles 

and expressions involved. Set out solutions in a logical and concise manner 

with justification for the steps followed. 

 ATTEMPT ALL QUESTIONS. Please answer each question to the best of 

your ability. 

 Write your details (module name and code, ID number,student number etc.) on 

script(s). 

 Number each question clearly; questions may be answered in any order. 
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QUESTION 1 

1.1 Explain briefly what needs to be considered when selecting a flow-meter (9) 

1.2 List three instruments used to measure pressure     (5) 

1.3 Briefly outline the difference between the flow-rate and the level  (6) 

[20] 

QUESTION 2 

 

21m3.hr-1 of water is pumped through a wrought iron pipeline that contains valves and 

other fittings.  Using the Bernoulli equation, with the valves fully open, it was found 

that the pump head Δhp required was 9.9m.  The water has a vapour pressure of 

30kPa, a thermal conductivity of 0.6W.m-1.K-1, viscosity of 1cP, heat capacity of 

4200W.kg-1.K-1, and a density of 1000kg.m-3.  g = 9.81m.s-2. 

2.1. Which pump (A, B, C, or D) would you choose for the pipeline?           (2) 

2.2. What is the actual power in W drawn by the pump given the pump efficiency 

on Bb?                  (10) 
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Before being piped to the client, the ethylene liquid at boiling point (170K) obtained 

from the distillation process needs to be pumped to a vaporiser that is heated by the 

hot exit stream of the ethylene reactor using a 1.25 inch schedule 80 pipe. 

 

2.3. Calculate the net positive suction head.               (20) 

2.4. Will there be cavitation in the pump?      (1) 

Hints: 

Choose suction and discharge points at the pressure gauges. 

Not all data given is needed in the calculations. 

 

 

[33] 

 

QUESTION 3 

 

A heat exchanger is required to cool 25kg.s-1 of process water from 365K to 350K by 

means of 30kg.s-1 cooling water entering at 300K.  If the overall coefficient of heat 

transfer is constant at 1.5kW.m-2K-1, calculate the surface area required in a counter 

heat exchanger.  The average Cp value for water is 4,18 kJ.kg-1.K-1 

 

 [20] 
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QUESTION 4 

 

The reaction 
𝐴 → 𝐵 

 

is to be carried out isothermally in a continuous – flow reactor. Calculate the CSTR 

reactor volume necessary to consume 3 mol.h-1 of A when the entering molar flow 

rate is 5 mol.h-1, assuming the reaction rate –rA = 0.05 mol.h-1.dm-3. 

 

[20] 

QUESTION 5 

 

5.1 Explain briefly the importance of PPE.     (5) 

5.2 Conduct HAZOP study for a heat exchanger in question 3 above.            (15) 

[20] 

TOTAL MARKS =113 

 

FULL MARKS =113 
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