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ABSTRACT

# 4 961016 PETROCHEMICAL TECHNOLOGY PROGRAM
KEY WORDS Fluid Network / Simulation/ Liquid and Gas Flow Rate
Equation / Newton Raphson method.
Patikom Saelee A General Fluid Network Simulator, Part | Single
Phase. Thesis Advisors Prof. James 0. Wilkes, Dr. Pompote Piumsomboon
and Dr. Thirasak Rirksoomboon, 133 pp. ISBN 974-638-545-3

A computer program for analyzing n-node networks of single-phase
fluids at steady state, where nodes may be connected by pipeline segments or
equipment such as compressors or pumps was developed. Solution is achieved
by generating the simultaneous nonlinear nodal material balance equations at
every node in the whole network and by solving them for the unknown nodal
pressures using the Newton-Raphson iterative technique. The associated
coefficient matrix is banded because the nodal numbers go in clusters. A
special Gaussian elimination method for banded systems is implemented by
the normalization and reduction scheme with partial pivot strategy to solve the
linear equations generated at each new iteration of the Newton-Raphson
method. Data specified for the network are elevation of each node, internal
diameter, length, and roughness of each pipeline, parameters for characteristic
curves of pumps, fluid properties, compression power and compressor inlet
temperature, desired or fixed pressures, and injection or withdrawal rates at
specified nodes. The program output consists of nodal pressures, intemodal
flow rates, and Fanning friction factors in all pipeline segments.
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NOTATION

Definition

Pump coefficient
Pump coefficient

Specific heat capacity at constant volume

X1

Specific heat capacity at constant pressure

Nodal connection
Pipeline diameter
Fanning friction factor

Gravitational acceleration

Subscript for upstream node
Subscript for downstream node

Ratio of cpto cv
Pipeline length

Mass flow rate
Molecular weight of gas
Number of nodes

Nodal pressure

Nodal pressure at standard conditions
Average pressure

Volume flow rate

Volume flow rate at standard conditions

Universal gas constant
Reynolds number
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Temperature
Temperature at standard conditions

Velocity
Compression power

Elevation

Average compressibility factor
Compressibility factor at standard conditions
Pipeline roughness

Shear stress at wall

Viscosity

Density
Table of Greek Letters
alpha D mu
beta g XI
gamma 1/ pi
delta o sigma
epsilon T tau
Zeta phi
theta psi
lambda 0 omega
rho
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