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A Development of Simulation Program for CNG Refueling Station

Pan Seok Yang, Chan Goo Kang and Yong Ho Kwan’

Key Words: CNG Refueling System(CNG FHA]®)), quick filling(34% %), flow rate calculation
method(F-F A2, gas flow rate through valve-piping system(7F2=8l-3A19] %)

Abstract

Theoretical approach was taken to the whole CNG refueling process. In particular, this study was
focused on the prediction of flow rate at any given piping configuration of CNG system, in order that
a simulation program for the CNG refueling system should be developed. The simulation result of
refueling process was compared with experimental result obtained from various kinds of fueling
configuration. The simulation results showed a satisfactory agreement within 10% errors in fueling time,
fueling amount, and residual pressure. The developed program would be used a good engineering tools
for estimating fueling performance for a any given CNG station.
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Table 1 Calculation of Flow Rate
Exp. Cal.
C Error(%)| K
ase (kg/s) (kg/s) °
Al 28.2 31.0 +9.7 136
A2 24.6 23.2 -6.0 244
A3 22.8 22.0 -35 267
A4 186 19.9 +6.9 328
Ab 126 12.0 -4.3 913
B1 279 25.2 -9.6 869
B2 21.2 23.1 +8.9 1006




Table 2 Major specification of piping system

check Pipe
Nozzle ]
V/V__{{Vehicle)
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y 1/2"
y v ||
r | CTI000| v :
e .
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v [ CT1000 | 1/2” 1/2"

Pipe
(Main)
3/4“

"

Case

Al
A2
A3
Ad

CT5000

y

"

9g %

WM E FAAz] @A debd
ol7] 98] o8 7= Wy

=
=

b
>

o B O

322 HESM/MEAs So™o 23 A[ZY 0]

rx

2o
wr jo B of

Bk oo

RIETAS S =

A 7d-& 7]l A
& Bixt B2of wieh Alg gkt Aldbgk

Fig.79l= Table 29 Cascade?]
FRAABE

=

flow ratelko/
flow ratetkg/
PA

0 12 24 3 48 B0 72 84 96
timelsec]

(b) for Case B2
Fig.5 Simulation result
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Fig.6 Simulation result from mixed Method
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Fig.7 Simulation result by mixed method
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Table 3 Fueling time by mixed method

fueling time[sec]
Case Remark
Exp. Cal. Error
Al 54 49 +10.2%| buffer
A4 83 82 +1.2%| buffer
Bl 78 78 +0.0%| cascade
B2 110 108 -2.3%| cascade

Table 4 Fueling amount by mixed method

Fueling Amount(kg)
Case Remark
Exp. Cal. Error
Al 23.3 233 0.0%| buffer
A4 21.3 26.4 +23.9%| buffer
B1 28.2 259 -8.3%| cascade
B2 30.8 299 ~-2.9%| cascade

Table 5 Residual pressure by mixed method

Residual Pressure(psig)
Case Remark
Exp. Cal. Error
Al 2788 2774 -0.5%| buffer
A4 2846 2801 -0.5%| buffer
B1 2800 2932 +4.7%| cascade
B2 2800 2919 +4.3%| cascade
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