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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. List three instruments used to measure Temperature    (3) 

1.2. Explain briefly the importance of pressure in a chemical process.  (10) 

1.3. Explain briefly what is meant by gauge pressure    (5) 

 

 

[18] 

QUESTION 2 

 

2.1. Derive the Bernoulli equation from first 

principles.              (22) 

2.2. Water is pumped at 0.001m3s-1 to a tank 

through a 0.04m internal and 0.05m 

external diameter pipe as shown in the 

diagram.  The frictional loss from the 

beginning of the system to the end, Δhf, 

is 15m.  The viscosity, heat capacity, thermal conductivity and the density of water 

is 1cP, 4200Jkg-1K-1, 0.6Wm-1K-1 and 1000kgm-3 respectively.  What is Δhp, the 

head of the pump (m)?                (15) 

 [37] 
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QUESTION 3 

A shell and tube heat exchanger heats 2.52 kgs-1 of water from 21.1 to 54.4 oC by using hot 

water under pressure entering at 115.6 and leaving at 48.9 oC. The outside surface area of 

the tubes in the exchanger is A0 = 9.30 m2. If this is a counter current operation, calculate: 

a) The mean temperature difference ∆Tm in the exchanger.   (5) 

b) The overall heat-transfer coefficient U0.               (15) 

 

Cp of water is 4.187 kJkg-1K-1 

 [20] 

QUESTION 4 

 

A gas of pure A at 830 kPa (8.2 atm) enters a reactor with a volumetric flow rate of 2 

dm3.s-1 at 500 K.  

1.1 Calculate the entering concentration of A, CA0, and the entering molar flow rate, FA0. 

Assume that the gas behave as an ideal gas with PV = nRT.   (10) 

1.2 Calculate the volume of a CSTR reactor necessary to consume 65% of A if the rate of 

reaction –rA = 0.05 mol.h-1.dm-3.       (10) 

1.3 If this was a batch reactor with the same volume as CSTR, determine the time 

necessary to achieve the same conversion in 1.2.     (5) 

 

R=8.314 dm3.kPa.mol-1.K-1 

 [25] 

QUESTION 5 

A hazard and operability study (HAZOP) is a structured and systematic examination of a 

complex planned or existing process or operation in order to identify and evaluate problems 

that may represent risks to personnel or equipment. Explain briefly why is important to 

conduct HAZOP study for a chemical process 

 [20] 

TOTAL MARKS =120 

 

FULL MARKS =120 
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