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Instructions: Answer the questions in sequence.  

SECTION A 

 (Attempt all 5 questions and each carries 4 marks) (5 X 4=20Marks) 

S. No.  Marks CO 

Q1. List the design variables for the Glycol dehydration process. 4M CO1 

Q2. Compare the alkanol and hot carbonate processes. 4M CO2 

Q3. Sketch a typical water wash process for the removal of H2S from natural gas. 4M CO2 

Q4. Describe the field operations to control the dew point and fuel conditioning to knock 

out heavy hydrocarbons from the gas stream. 
4M 

CO3 

Q5. Identify the possible routes for the utilization of natural gas. 4M CO4 

 SECTION B 

(Attempt all 4 questions and each carries 10 marks) (4 X 10 = 40Marks) 
 

 

Q6. Design an adsorber for dehydrating 20 MMscfd of a 0.7 gravity gas at 1000 psia and 

100oF. Assume a two-tower plant using an 8-hr cycle with a 15 ft long silica bed. 

Compressibility factor=0.88, Gas velocity=1800 ft/hr. 

10M CO1 

Q7. With a sketch of the process flow scheme, explain the chemical absorption process for 

the sweetening of natural gas. 

10M CO2 

Q8. A propane refrigeration system with an evaporator duty of 12.7 MJ/hr operates between 

temperatures -40oC (evaporator) and 40oC (Condenser). Determine the flow rate of 

Propane. 

10M CO3 

Q9. Hydrogen can be made from natural gas with capture and storage or utilization of 

carbon (“clean”), or via water electrolysis using renewable energy to give “green” 

hydrogen. Explain. 

10M CO4 

 SECTION C 

(Attempt all 2 questions and each carries 20 marks) (2X 20 = 40Marks) 
 

 



Q10. Consider the fractionator of an ethane-recovery system, as shown in the figure. 

 
If the residue sales gas must have a minimum higher heating value (HHV) of 1000 

Btu/scf (37.3 MJ/Nm3). Assume 0% recovery of nitrogen and methane and 100% 

recovery of propane in the recovered liquid stream. Determine: 

a) The maximum ethane recovery (fC2) obtainable from an inlet gas containing 

nitrogen, methane, ethane and propane. 

b) Gas concentration (mol%) for each component in the residue. 

The inlet compositions and HHV are given in the following table. 

Component Inlet gas concentration 

(mol%) 

HHV (BTU/scf) 

Nitrogen 3.5 0 

Methane 87.0 1010 

Ethane 7.0 1770 

Propane 2.5 2516 
 

20M CO3 

Q11. Natural gas can compete and be a far more profitable alternative with all other sources 

like coal, fuel oil, and naphtha to produce ammonia. Justify by explaining the reactions, 

kinetics, thermodynamics, and various processes involved. 

20M CO4 

 

 

 

 

 

 

 



 

Table 1 (a): Properties of Saturated Propane 

 

 

 

 

 

 

 

 



 

Table 1 (b): Properties of Saturated Propane 

 

 

 

 

 

 



 

Fig 1: Mc Ketta Graph for water content estimation 



 

Fig 2: The effect of (a) relative water saturation and (b) temperature on 
the dynamic capacity of desiccants. 

 


