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Table 1. Input and output variables of the model HYPIP.

Input Output

» Inlet pressure *» Fluid pressure
* Inlet temperature » Gas void fraction
* Inlet gas and liquid flow rates » Liquid holdup
= Pipe segment length, diameter, » Gas and liquid velocities

elevation, roughness * Gas and liquid mass velocities
* Fluid overall composition » Gas and liquid mass flow rates
» Initial liquid holdup » Gas and liquid fluid properties
» Maximum simulation time * Gas and liquid volumetric flow rates
= Time of gas velocity change at outlet
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Table 2. Natural gas composition and

physical properties.

Fig. 1. One-dimensional cylindrical

element with length of Ax.

INPUT PARAMETERS

READ INITIAL CONDITION
Pl v v

ALCULATE THERMODYNAMIC PROPERTIES

CALCULATE FLUID PROPERTIES

EVALUATE CONSTITUTIVE EQUATIONS

EVALUATE BOUNDARY CONDITIONS

ITERATION LEVEL : k

USE TRIDIAGONAL BLOCK BAND SOLVER

OUTPUT VARIABLES
Pt vyt v

Fig. 2. The flow diagram of the compositional

two-fluid transient model(HYPIP).
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Overall Critical Critical | Molecular | Acentric | Critical
Component | Composition [TemperatureT| Pressure Weight Factor Volume
z @ R P, psia M wi__| Ve ft/lby
CO; 0.0032 584.16 1071.00 44010 0.2250 0.0344
Nz 0.0101 195.76 493.00 28.013 0.0400 0.0510
Ci 0.7557 343.37 667.80 16.043 0.0104. | 0.0988
Cs 0.1122 550.09 707.80 30.070 0.0986 0.0783
Cs 0.0778 666.01 616.30 44,097 0.1524 0.0727
i-Cq 0.0078 734.98 529.10 58.124 0.1848 0.0714
n—-C4 0.0171 765.65 550.70 58.124 0.2010 0.0703
i-Cs 0.0028 829.10 490.40 72.151 0.2223 0.0679
- n-Cs 0.0031 845.70 488.60 72.151 0.2539 0.0675
n-Ce 0.0041 868.00 419.00 76.200 0.2600 0.0683
Cr 0.0061 1163.77 403.12 121.860 0.2869 0.0548
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Fig. 3. Comparison of steady state pressure
distribution for the validation of the HYPIP

model.
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Fig. 4. Steady state pressure distributions
for various sizes of pipe diameter.
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Fig. 5. Pressure buildup caused by back
pressure along the long distance pipeline

system.
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Fig. 6. Pressure buildup caused by back

pressure along the short distance pipeline

system.
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Fig. 7. Comparisons of pressure buildup
at the outlet, and gas velocity at the inlet.
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Fig. 8. Liquid holdups for various values
of gas velocity.
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Fig. 9. Liquid mass velocity and mole
fraction profiles along the pipeline.
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Fig. 10. The velocities and liquid holdup
profiles in inclined pipeline system.




