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Abstract

In this research the fast filling process of automobile’s CNG cylinders is

simulated and the related governing equations are extracted.

The governing equations are solved by analytical method and by using
the ideal gas state equation and AGAS8 gas state equation , this process is

simulated numerically.

For the first time all constitution components of CNG is considered for
simulation of the fast filling process and because of the high precision of
selected equation of state, the result is useful and acceptable for fast

filling process simulation.

In this research the AGAS8 equation of state for first time is used for

simulation of CNG extracted from IRAN natural gas wells.
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5. Higher Heating Value
™ Gross Heating Value
% Net Heating Value
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Sl SByme sboolz 5l (S 9 35790 (sab 5 SLeS 5 O Jyox

Constitutions Groningue Lacq Parentis Ekofisk (Frigg) Hassi R’Mel Ourengoi Co,.:
(Netherlands) (France) (France) (Norway) (Norway) (Algeria) (CIS) )(Pakistan
Methane 81.3 69.0 73.6 83.3 95.7 83.7 85.3 27.3
Ethane 2.9 3.0 10.2 8.5 3.6 6.8 5.8 0.7
Propane 0.4 0.9 7.6 34 - 2.1 5.3 0.3
Butanes 0.1 0.5 5.0 1.5 - 0.8 2.1 0.3
Cs 0.1 0.5 3.6 1.0 - 0.4 0.2 -
Nitrogen 14.3 1.5 - 0.3 0.4 5.8 0.9 25.2
H,S - 15.3 - - - - - -
CO, 0.9 9.3 - 2.0 0.3 0.2 0.4 46.2
Constitutions Kapuni Los Angeles Viking-Kinsella Maracaibo Uthmaniyah Burgan Kirkuk Ardjuna
(N. Zel.) (Us) (Canada) (Venezuela) (Saudi A) (Kuwait) (Iraq) (Indonesia)
Methane 45.6 86.5 91.9 82.0 55.5 74.3 56.9 65.7
Ethane 5.8 8.0 2.0 10.0 18.0 14.0 21.2 8.5
Propane 2.9 1.9 0.9 3.7 9.8 5.8 6.0 14.5
Butanes 1.1 0.3 0.3 1.9 4.5 2.0 3.7 5.1
Cs 0.8 0.2 - 0.7 1.6 0.9 1.6 0.8
Nitrogen - 2.6 4.9 1.5 0.2 2.9 - 1.3
H,S - - - - 1.5 0.1 3.5 -
CO, 43.8 0.5 - 0.2 8.9 - 7.1 4.1
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Quantity Normal Range
Relative Density 0.554 to 0.87
Gross Heating Value 18.7 to 45.1 MI/m’
Mole Percent Methane 45 to 100
Mole Percent Nitrogen 0to 50
Mole Percent Carbon Dioxide 0to 30
Mole Percent Ethane 0to 10
Mole Percent Propane 0to4
Mole Percent Total Butanes Otol
Mole Percent Total Pentanes 0to 0.3
Mole Percent Hexanes Plus 0t0 0.2
Mole Percent Helium 0to 0.2
Mole Percent Hydrogen 0to 10
Mole Percent Carbon monoxide | 0to 0.3
Mole Percent Argon 0
Mole Percent Oxygen 0
Mole Percent Water 0to 0.05
Mole Percent Hydrogen Sulfide | 0to 0.02
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Component Mole Fraction(%o)
Methane 98.640
Ethane 0.593
Propane 0.065
i-Butane 0.015
n-Butane 0.034
i-Pentane 0.026
n-Pentane 0.019
Co+ 0.125
CcOo2 0.055
H2S 2PPM
N2 0.428
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Component | Mole Fraction(%)
Methane 90.86
Ethane 2.89
Propane 0.81
Iso butane 0.23
n-Butane 0.29
Iso-Pentane 0.15
PseudoCgq 0.17
PseudoC, 0.15
Carbon dioxide 0.52
Nitrogen 3.88
Water 0.05
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