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A Study on the Analysis of Seawater Pipeline Network for Open
Rack Vaporizers
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Abstract

This study was carried out to establish an analytical method on the open circuit seawater pipeline
network for open rack vaporizers(ORVs). The linear theory method was chosen to solve this network
In particular, the method was modified to calculate the static pressure at each node and to
determine the operating condition of each pump with the mean static pressure of pumps and ORVs.
The proposed method is the first report demonstrating that can be used as a solver for the complicated
open circuit. Also, the method indicated the importance for exactly calculating equivalent length of
pipes including valves, bends, fittings, and others to raise the accuracy. Although this technique is good
for solving this system, it is still required to improve the convergence rate.

system.
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: Flow rate[m’/h]

: External flow[m”/h]
: Constant coefficient
: Power coefficient

: Head of pump[m]
: Head[m]

: Constant

: Elevation[m]

. Weight factor

: Friction factor

: Roughness[m]

: Diameter

: Reynolds number
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EIE=PN;
i, j, o : Index
p, P : Pump
orv : Open rack vaporizer
pump : Pump
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Fig. 1 Analytical model on seawater network
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Fig. 2 Pump characteristic curves
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Fig. 3 Simple model for finding static pressure
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Fig. 4 Principle of an incremental flow rate
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Call input data

Set coeffi. matrix & known vector
from Eq.(1),(2).(3).(5)

i

Call algebraic equation solver

Update coeffi. matrix with K & n | l

Calculate friction factor for the
flowrate of each pipe

If each flowrate converges?

Estimate static pressure at each
junction

!

Get the mean static pressure of
ORVs & pumps

If the mean static pressure
of ORVs is tiny?

Update all external flows of ORVs
with Eq. (11)

Fig. 5 Flowchart of a calculation algorithm
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Table 1 Computation results

Facility FR(m’/h) Facility FR(m*/h)
P1 10,862.2 \"A! 13,799.3
P2 10,862.2 V2 15,236.8
P3 10,862.3 V3 15,049.3
P4 10,862.3 \Z! 14,964.3
P5 10,862.2 V5 14,942.2
P6 17,228.0 V6 16,474.1
P7 17,228.0 V7 16,389.7
P8 17,228.0 V8 16,367.7
P9 17,228.0 - -
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