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PETROLEUM REFINERY ENGINEERING 

Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :   

   10 × 1 = 10 

i) Doctor's treatment in a refinery is for the removal of 

a) ammonia b) moisture 

c) mercaptan d) sodium hydroxide. 

ii) Aniline point indicates the amount of .................. 

compounds in a sample. 

a) paraffinic b) metallic 

c) aromatic d) naphthenic. 
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iii) Good quality kerosene should have   

a) low smoke point  

b) high smoke point 

c) high aromatics content 

d) low paraffin content. 

iv) The diesel index is defined by 

a) ( °API ) × ( Aniline point, °F )/100 

b) ( °API ) × ( Aniline point, °C )/100 

c) ( °API ) × 100/( Aniline point, °F ) 

d) ( °API ) ×100/( Aniline point, °C ). 

v) Crude oil is pumped by a .................. pump. 

a) gear b) centrifugal 

c) screw d) reciprocating. 

vi) What is the most important test for lube oil ? 

 a) Cloud point b) Flash point 

c) Viscosity index d)  Total acid number. 

vii) Reid vapour pressure of gasoline is the measure of 

a) knocking tendency 

b) flash point 

c) vapour locking tendency 

d) pour point. 
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viii) Which of the following processes in oil refinery does not 

employ cracking ?  

a) Coking b)  Visbreaking 

c) Pyrolysis d) None of these. 

ix) Which is the most ideal feedstock for 'coking' process for 

the manufacture of petroleum coke ? 

a) Naphtha b) Diesel 

c) Light gas oil d) Vacuum residue. 

x) 'Coke' can be obtained from .................. by processing 

under appropriate conditions. 

a) natural gas b) petroleum oil 

c) coal d) all of these. 

xi) Fluid catalytic cracking operation with heavy gas oil in 

the refinery is done to produce 

a) more gasoline 

b) more petrochemical feedstock 

c) more aromatics 

d) more paraffins. 
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xii) Visbreaking process in the refining of petroleum is a 

a) Single-pass process b) Multi-pass process 

c) By-pass process d) none of these. 

GROUP – B 

( Short Answer Type Questions ) 

            Answer any three of the following 3 × 5 = 15 

2. What is the significance of determining boiling range for 

gasoline ? State two differences between TBP and ASTM 

distillation methods. 3 + 2 

3. What is the significance of using vacuum in VDU ? What are 

the different products from VDU ? 2 + 3 

4. Discuss the performance of motor gasoline on the basis of    

(i) ease of starting, (ii) rate of warm-up, (iii) vapour lock,         

(iv) gum formation. 

5. What is catalytic reforming ? Why is it so important for 

petroleum industry ? 3 + 2 

6. a) What is the difference between thermal cracking and 

visbreaking ? 

 b) What is coil and soaker visbreaking ? 2 + 3 
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GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. a) What are the types of impurities present in crude 

petroleum ? Discuss the principle of separation of 

chemical impurities. 

 b) Show with neat diagrams the different types of reflux 

arrangements practised in refineries. 

 c) In a fractionation unit, a light fraction, boiling range of 

225-325° C, is to be separated from a high waxy 

distillate (405°-435° C) using steam distillation 

technique. If the distillation temperature should not 

exceed 200° C, find the no. of moles of steam required 

for equimolar mixture of the stock. Pressure of the 

system remains at 760 mm Hg. 

  Vapour pressure, Specific heat and average M.W. of 

light component at 200° C = 650 mm Hg,                          

0·47 kcal/kg °C & 225 and those of heavy            

component = 35 mm Hg, 0·43 kcal/kg °C and            

435. Latent heat of steam at    200°C = 770 kcal/kg.  

   2 + 5 + 8 
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8. a) Find the average boiling point of the crude from the 

following data. Find also the characterization factor of 

the crude on the whole basis and find TBP slope from 

the data given : 

wt% cut 10 20 30 40 50 60 70 80 90 

boiling 

point °C 
132 193 235 270 305 330 362 407 455 

  Average ρof the crude : 0·857. 

 b) What is the difference between fluid coking and flexi 

coking operations ? 

 c) What are the advantages of Zeolite catalyst over 

amorphous SiO2-Al2O3 catalyst with reference to 

catalytic cracking ? 8 + 4 + 3 

9. Write short notes on any five of the following mentioning also 

their significances : 5 × 3  

 i) Aniline point v) Smoke point 

 ii) Flash point vi) Viscosity index 

 iii) Pour point vii) Octane number. 

 iv) Reid vapour pressure 
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10. a) "The product of cracking may have higher molecular 

weight than the feed itself." Justify the statement. 

 b) Describe briefly the different processes for sweetening of 

sour gases in the petroleum refinery operations or 

petrochemical plants with a process flow diagram of one 

of the processes. 5 + 10 

11. a) What is 'polymer gasoline' ? 

 b) What are the differences between 'Alkylation' and 

'Isomerisation' processes ?  Comment on isomerisation 

catalysts. 

 c) Explain the principle of operation of reactor (riser) and 

regenerator for FCC operation involving residue (heavy) 

feedstock using proper sketch. 2 + 6 + 7 
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