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Compressibility Factor and

EN3581 The Energy Programme/Offshore Engineering
Compressibility Charts

3.4 Compressibility Factor and Compressibility
Charts

In this topic the student is introduced to the properties of gases and is
shown how to use known pure gas properties to predict properties of
natural gases found in oil / gas reservoirs by calculating reduced properties.
The use of Kay’s rules to find pseudo critical temperature and pressure for
mixtures, and calculation of reduced properties to be used in the
generalised compressibility chart is described.

At low pressures all pure gases and gas mixtures behave in a manner which can be
approximately represented by the ideal gas law (or perfect gas law) which is:

where:
p = pressure V = volume
T = temperature (absolute)
n = noof moles
R = gas constant for 1 mole

1 mole of a substance is the quantity of substance having a mass equal to the molar
mass in grams. In the Si system of units the kmol — ie, kilomole, having a mass equal to
the molar mass in kg - is used. In Imperial units the Ib. mol, having a mass equal to the
molar mass in Ib, is used. To avoid any risk of confusion the mole is sometimes written
g mol to emphasis that it is based on the gram as the mass unit. Values of R in the
systems of units commonly encountered are given below:

Pressure ' Volume Temperature R
N2 w3 K 8.314kJ/kmol K
Atm cm® K 82.06cm’ atm/mol K
Psia > ‘R 10.73psia ft>/Ib mol °R
/it # "R 1545ft lb/lb mol °R
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