1 Apparent Molecular Weight (Ma) and Mole Fraction (yi)
[image: ]
where:
 Ma = apparent molecular weight of a gas mixture. 
Mi = molecular weight of the ith component in the mixture.
 yi = mole fraction of component i in the mixture.
Mole fraction
[image: ]
n=
wi = weight fraction
where: 
n = number of moles of gas, lb-mole.
ni = number of  moles of component i.
𝑦𝑖 = mole fraction.
Weight fraction
[image: ]
where: 
𝑤𝑖 = weight fraction. 
𝑚𝑖 = weight of component i in the mixture, lb/lb-mol.
𝑚 = total weight.




Volume fraction
[image: ]
where: 
𝑣𝑖 = the volume fraction of a particular component.
𝑉𝑖 =volume of component i in 1 lb-mol of the mixture.
𝑉 = total volume.
[image: ]
Homework 1 
Calculating the specific gravity ɤg , Gas deviation factor of the Bell Field Gas from its composition.

[image: ]

The composition column 2 and the physical data columns 3 to 5 are taken from Table 
[image: ]
[image: ]
Then the specific gravity, γg , of a gas is
[image: ]
[image: ]
Solution 
The specific gravity may be obtained from the sum of column 6, which is the average molecular weight of the gas,
[image: ]
Then, at 3250 psia and 213°F, the pseudoreduced pressure and temperature are
[image: ]

[image: ]
The gas deviation factor using Fig. 2.2 is z = 0.91
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Example 1
اعطي
Calculate the contents of a tank of Ethane in mole, pounds and SCF.
Given: A 500 cu ft tank of ethane at 100 psia and 100°F.
Assuming ideal gas behavior.

[image: ]
The kinetic theory of gases postulates that gases are composed of a very large number of particles called molecules.

[image: ]
[image: ]
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Example 2
اعطي     
Calculate the mass flow rate Ibm/day and the standard of the cubic feet /day of methane gas flowing in a 6 inch inside diameter pipeline operating at pressure 1000 psi and temperature equal 140°F the average linear flow velocity in the pipe line to be 2 ft/sec.
Hint: real gas behavior.
Solution:
[image: ]
[image: ]
  divide both sides of the equation by t
when t= time
P.=ZRT  

= flow rate  and = mole flow rate
then = q                   (=q     q=A×u
A =Area and u= mean velocity
q=×24
[image: ]

Pc= 666.4psia
Tc= -116.67°F
Pr=
Tr=
[image: ]
Z=0.92 by standing and katz
n=
wi = weight lb
lb/lb-mole
p
1000 psia×=

n=,  (lb/lb-mole)
then 
mass flow rate =

Memorable that one mole of each gas occupies a volume of 379.4 at
14 . 7 psi and 520°R
then standard of the cubic feet /day









Example 3
اعطي
A hydrocarbon gas mixture has a specific gravity of 0.72. Calculate the isothermal gas compressibility coefficient at 2000 psia and 140°F by assuming: 
a. An ideal gas behavior 
b. A real gas behavior
Solution 
a. Assuming an ideal gas behavior, determine cg
[image: ]
[image: ]
b. Assuming a real gas behavior 
Step 1. Calculate Tpc and ppc
يعتبر غاز طبيعي عند الحل
[image: ]

[image: ]
[image: ]
Step 2. Compute Ppr and Tpr
[image: ]
Step 3. Determine the z-factor from Figure below
[image: ]
Z= 0.78

Step 4. Calculate the slope [∂z/∂ppr]  at Tpr = 1.52 and Ppr = 2.99:




Then slope:	

[image: ]
Step 6. Solve for cpr
[image: ]
[image: ]
Step 6. Calculate cg
[image: ]


Homework:
Dry air is a gas mixture consisting essential of nitrogen oxygen, and small amounts of other gases. Compute the apparent molecular weight of air given its approximate composition. The molecular weight of each component may be found in table below:
	Component
	Mole fraction

	Nitrogen
	0.78

	Oxygen
	0.21

	Argon
	0.01


Solution
Ma=YN2 MN2+YO2 MO2+ YA MA
Ma=(0.78)(28.01)+(0.21)(32.00)+ (0.01)(39.94)=28.97
A value of 29.00 is usually considered sufficiently accurate for engineering calculation.
[bookmark: _GoBack]د. اياد
صفحة 32 حاسبة
Gas Prediction Operations
Homework:
A 20 ft3 tank at 100°F is pressured to 200 psi with a pure paraffin gas [CnH2n+2].
Ten pounds of ethane (µw=30) are added and the specific gravity of mixture is measured to be 1.68 (air =1).
Assume ideal behavior.
What was the gas originally in the tank?
Solution



Number of moles of ethane


Calculate number of moles of the unknown gas
PV= n RT                       		
200×20=n (10.73)×(  100+460)
Then n=0.66569
 Calculate total number of moles 
nt =0.333333+0.66569=0.999023
Calculate the molar fraction of ethane and the unknown gas



48.6696=(0.333658)(30)+(0.666342)(
(
[image: Lightbox]

+1×2n+2
+2n
Then n=4
Finally the unknown gas is 
A sample of reservoir liquid with volume of 400 cc at res. Condition were passed through a separator into a stock tank at atmospheric pressure and 60°F. Volume of liquid in the stock tank was 274 cc a total of 1.21 SCF of gas was relieved.
Calculate the O.F.V.F.
Solution
Bo= = =1.46 RB/STB
Shrinkage factor = bo= = 0.68 STB/RB
اي كل برميل مكمني يعادل 0.68  عند الخزان
وذلك نتيجة تحرر الغاز من الطور السائل
image6.emf
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