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< SUMMARY )

Development of 1) multi-phase flow simulation program based on the
new mechanistic model for slug flows, and 2) development of real-time

Purpose & , . o

Contents remote diagnosis program to monitoring the occurrence of slug flow
regime in the entire pipeline system using Real Time Transient
Model(RTTM)
Multi-phase flow simulation program

Results ) ) )
Real-time remote diagnosis program
Increasing future market share securing basic technology in the field of
multi-phase flow simulation of oil-gas pipeline.

Expected |Cost reduction on domestic businesses with the new multi-phase flow

Contribution

simulation program
Leak prediction and prevention using the real-time remote diagnosis

program
‘s Real Time . .
Mechanistic ; Diagnostic S
Keywords Slug flow model Tr,ar;sgglnt algorithm Pipeline
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m2 3.8 7oA HE(F), Tz HE(F) .
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O # A4 ; 20~78 mm (20 mm < D < 78 mm)
@ 2¥ Ux : 722~970 kg/m3

@ 2 HA . 0.0013~5 Pa s (1.3 ~ 5000 cP)

@ Y HAYE : 0.017~0.031 N/m

® 714 2% : 1.1~10.1 kg/m3

® 714 AA : 17~27 nPa s

@ 48 M 1 ~9 bar

> B 7234 3

Kokal, An experimental study of two phase flow in inclied pipes, (1987)

Lu, Experimental and computational study of two-phase slug flow, (2015)

Abdulkadir ‘&, Experimental study of the hydrodynamic behaviour of slug flow in a horizontal
pipe, (2016)

Viana, Liquid entrainment in gas at high-pressures, (2017)

Meng, Low liquid loading gas-liquid two-phase flow in near-horizontal pipes, (1999)

Brito &, Effect of medium oil viscosity on two-phase oil-gas flow behavior in horizontal
pipes, (2013)

Al-safran, An experimental and theoretical investigation of slug flow chracteristics in the
valley of a hillyterrain pipeline, (2003)

Chen 5. Gas-liquid stratified-wavy flow in horizontal pipelines, (1997)

Mattar, Slug flow uphill in an inclined pipe, (1973)

Aziz ‘5, Some observations on the motion of elongated bubbles in horizontal pipes, (1974)
Farsetti 5, Experimental investigation of high viscosity oil-air intermittent flow, (2014)

Zhao 5, High viscosity effects on characteristics of oil and gas two-phase flow, (2013)

Zhao &, Slug frequency in high viscosity liquid and gas flow in horizontal pipes, (2013)
Chupin, An experiment investigation of multiphase gas-luquid pipe flow at low liquid loading,
(2003)

Soldati, Identification of two phase flow regimes via diffusional analysis of experimental time
series, (1996)

Yi-ping, Gas-liquid interfacial friction factor for the transition from stratified to slug flow,
(2008)

Minami, Liquid holdup in wet-gas pipelines, (1987)
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MaE See Thee B ol AEFNAEE YT 29

A A ez frE5 AL F
e s NEHE, EAT #
¥ 27 : 102.26~257.45 mm ’
F, €91 frE, A
Baker (1954) VA A 1982848 keghm2s | o o
A A< 3.13-309.9 kgim2 s | o o0 ST
PHE, BARE
714 W% : 41.97-69.04 kg/m3
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A U= : 612.31~782.47 kg/m3
714 A4 : 0.000014~0.0000145 Pas
ABA HA . 0.000557~0.00063 Pas

oH
FHEAE - 0.015~0.018 N/m
A] =0 X _ﬁ__a e
. . - 06T o, = T
Schicht¢}  Zurich | &4 : 37]-= = o=
. s, €491 5, %
(1970) # A4 96 mm o ala o
s, S5
%483 . Steam, n-Pentane, R1l, | 712 8%, Z& /&
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81 fE, €81
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¥3tex ¢ 20, 39, 50C
JIEZfrE, €8
SERA 3R B-REEA |
) _ &, 0TS, MV
Spedding & (2008) | & &&=, &71-2Y = mygex a1
O = 6T o, yiANG)
# 217 : 25.2~93.5 mm e
AT E
R 33 HEGA BE AF dolEe} o) fEA=} e W Hlw
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FM Wiite, Flead mechanicy, "th od, Madmam-Hill, New York, 2011
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Rey, = GDy/
fip =16 Re,,' for Re;, < 2000.

Beattie & Whalley | fio =0.079 Re,’* for 2000 < Re;, < 20,000

(1982) s
fip = 0.046 Re,>* for Re;, > 20.000.
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0 =
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dz F Dy Dy Uy
ReTP = GDh/,“rp
fp=16 Re[’p1 for Re, < 2000.
Lin = (1991) fip = 0.079 Re,"** for 2000 < Re, < 20,000
mn «
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fip = 0.046 Re,”* for Re;, > 20.000.
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Model(HEM) Re = CDilttip

fip =16 Re,,! for Re,, < 2000,

Mcadams = (1942) | fo =0.079 Re,*** for 2000 < Re;, < 20,000
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fip = 0.046 Re,’* for Rey, > 20,000.
L .. # 1-x

Ho — Hg Tl

(dP) 2y 260G <1 H%)
dz F Dh Dh Ur
Rey, = GDp/ piep

fip =16 Re! for Re;, < 2000,

fip =0.079 Re,”* for 2000 < Rey, < 20,000

Akers & (1958)
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fip = 0.046 Re,”* for Re;, > 20.000.
Hy
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dz F Dh Dh
Rey, = GDp/ piep
fip =16 Re! for Re;, < 2000,

fip = 0.079 Re,"** for 2000 < Re, < 20,000

- <dP> 2P 260G <1 H 1)

dz vf

and

fip = 0.046 Re,”* for Re;, > 20.000.

Owens (1961)
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fip = 16 Re,)! for Re,, < 2000,

fip =0.079 Re,"** for 2000 < Re, < 20,000
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fip = 0.046 Re,”? for Re, > 20.000.
Mp =Ly

Dukler 5 (1964)
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Flow
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Lockhart &
Martinelli (1949)
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- <d_P> 2 0GR (d_P) _ G -x?
dz/, Dy dz), Dy

fe = 16Re," for Re; < 2000,

fi = 0.079Re, "% for 2000 < Re, < 20,000

and

fi = 0.046Re, " for Re, > 20,000,

where
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for vapor.
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