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SECTION A ( 5 X 12= 60 Marks) 

Answer all questions 

S. No.  Marks CO 

1. For the gas composition given below, calculate the following at 2000 psia and 60oF. 

a) the gas gravity 

b)pseudocritical pressure and pseudo critical temperature using kays mixing rule 

c)compressibility of gas  

Component Mole % 

Methane 85 

Ethane 3 

Propane 4 

n-butane 4 

CO2 2 

H2S 2 

 

Note: The temperature has to be taken as T=60oF+ Roll Number  

Eg: If your roll no is 1 then the Temperature that needs to be considered will be 

60+1= 61oF,  

if your roll no is 12 the temperature you need to consider will be 60+12=72oF 

If your roll  no is 121 then the temperature you need to consider will be 

60+121=181oF 
 

12M CO1 

2. Explain the p-T phase diagrams for variable composition with an example. 

Is it possible to accurately predict the phase envelope? Justify 
12M 

CO2 

3. A gas is being compressed from 100 psia and 100oF to 2500 psia. Determine the ratio 

of specific heats for the natural gas composition given in the table below. Assume 

butanes to be all n-butane and C5+ fraction to be hexane. 
12M 

 

 

 



Component Mol fraction 

Methane 0.8754 

Ethane 0.0627 

Propane 0.0374 

Butanes 0.0138 

Pentanes and above 0.0107 
 

 

CO3 

4. Calculate the hourly flow rate of natural gas for the conditions given as follows: 

Base Conditions:Pb=14.65 psia, Tb=60oF 

Pipe Dimension: 4-in schedule 40 (D=4.026 –in ID), flange taps, static pressure 

measured upstream. 

Orifice plate: stainless steel, orifice diameter d=1.5 in 

Readings: 

Elevation =500 ft  

Latitude =66o 

Atmospheric pressure: 14.4 psia 

Flowing temperature=100oF 

Gas specific gravity=0.6 

Differential pressure =65 in . water column 

Static pressure=641 psig 

 

Neglect Fa.  

12M 

 

 

 

 

CO4 

5. A separator to be operated at 1000 psia, is required to handle a well stream with gas 

flow rate 8 MMsfcd at a GLR =40 bbl/MMscf. Determine the separator size required 

for a vertical separator, horizontal separator and a spherical separator. Assume a liquid 

density of 52 lbm/ft3, ideal gas with gravity=0.80 an operating temperature equal to 

100oF, a retention time t=3 min and half full of liquid conditions. 

 

 

12M 

 

 

CO5 



 SECTION B ( 2 x 20=40 Marks) 

Question 6 is compulsory. Internal choice in Q7. 
 

 

6. a) Explain the working of a reciprocating positive displacement compressor and the 

various steps in a reciprocating compressor cycle with a neat diagram? 

b) A flow rate across a 3 in [2.9 in ID] pipeline is expected to be 1.5 MMSCFD. The 

line pressure is 200 psia. The gas gravity is 0.6 and the upstream temperature is 75°F 

. If the ideal range of differential pressure is 100 in  of water and flange taps are used, 

what orifice plate diameter do we need to use? Assume Fr =Fpb=Ftb=Y=1, Neglect 

Fm , Fl and Fa. z factor at 200 psia and 75°F is 0.9682. 

c) For  a well stream having  a composition shown as follows find the optimum second 

stage pressure for a three stage separation, if p1=800 psia..Use the Whinery-campbell 

method. 

Component Mol fraction 

C1 0.35 

C2 0.25 

C3 0.15 

C4 0.10 

C5 0.08 

C6 0.04 

C7+(C9) 0.03 
 

(6+7+7) 

20M 
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7. a) Determine the number of stages  (n) required to compress 70 to 4310 kPa  (gauge)  

with a compression ratio of 3:1, and calculate the exit temperature (T2) if the 

compression is carried using a single stage if the gas enters first stage at 300K and the 

ratio of specific heats is 1.15.   

b) Explain the orifice metering system in detail with neat diagrams. 

c) A 0.7 gravity gas at 150oF is expanded through a choke, so that its pressure is 

reduced by 2000 psig..What is the temperature drop if the initial pressure is :1) 3500 

psig and 2) 4500 psig  3) what is the final temperature if the gas is initially at 3000 

psig and 170oF and the pressure is reduced to 200 psig.. 

(7+6+7) 

20M 
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 Or   



7. a) Estimate the brake horse power (BHP) needed to compress 35MMscfd of the gas 

from 10 to 625 psig. Assume the intake temperature (T1 ) be 80oF, Z1=1 and the ratio 

of specific heats is 1.15.   

b) Calculate the basic orifice factor, Reynolds number factor, Expansion factor and 

super compressibility factor (by specific gravity method)  from a well with the 

following orifice meter information:  

Pipe diameter:  8-in  nominal (8.071 in. ID) 

Orifice diameter =3.0 in. 

Gas specific gravity= 0.6 

Flowing temperature =85o F 

Static pressure reading=110 psia 

Differential pressure reading = 175.5 in. water,  Pipe  taps downstream  

Assume base conditions of 14.73 psia and 60oF and that the gas has (in mole%):  

CO2 =1.2, N2 = 0.58. 

c) Explain the significance of low temperature separation? 

(7+7+6) 
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Appendix 

 

 

Table 1: Physical properties and critical constants 



 

Fig 1: Browns Method chart 



 



 

Figure 2 



 

Table-2 Molal heat capacity  



 

Figure 3 



 



 



 



 



 



 



 



 



 



 



 



 


