19 4 Vol.19 No.4

2007 8 CHINA OFFSHORE OIL AND GAS Aug. 2007
1 2 3 4 1
(1 ;2 ;3 N ( ) )
t 2 1 1
mount TP P Pu Piz
, , Keller T T2 Ta
, : HL4 HLs
y 800,800,
HO® @ ® .
’ Om @ oi2
(6] (@) =
' , ( /:‘.{Aé ES()": 6000 +I()17){7) 1000 1800 —(T’ §
AAE ® ® Ot s
) i&ﬂbﬁﬂ p'/' )., 13
! B mm
1
2
1 (PDF)
[7]
x(t) X
11 Keller P(x) = Pob[ x(t) < X] (1)
; (1) P(x  x(1)
1 Rosemount ; x(1) X+ x
1m 50 mm , .1
) PD F(x) :A||rPOAXProb[XS x(t) < x+Ax] =
Jim 5]- ﬂ‘%‘ 2)
1, TP P P. Rose xoa X
2004 7 )
( :116024) E-mail :

zhaoychao @163. com



286

2007
(2)  PDF(x) x(® 22
21
2 2 B
2 Ve 0 846 m/s ab
Vsg 13.210m/s ! !
2A B
02 04 06 08
TR (f) ,
: b 2 1
;; 60 ‘ ES‘aéo.ur , ,
;‘: 40 \ ;%_0.08- 2
= 20 .04} 5
=32 3 3 = 0 20 40 60 80 Fossa '® 40 mm
ifEl (s) 1 (kPa) 60 mm (
2 a, Ho=1-0)
(vg =0.846 M/ S,ves = 13. 210 M/ S . ,
) Fossa
2A B Jones
3 1
(HL4 HLs)
) ; ) 3 ABCD vg 0. 566
) m/s, Vso 2. 597 9. 246
) 12. 091 17. 180 m/s
( Pr2 Pis) , ,
, , 3
2A , , ,
( 2A  m n , ,
).
, (m )
) ; 3 abecd 3 A BCD
(n ) ,



19 4

287

FFR () FRR () FFCR ()

FFHE (1)

FBE (f) Frig% (1) FriE (1)

FEBOE (1)

LA

&

vg=0.566m/s, v;=2.597m/s a

0.2
0.1 HL,...=0.426
0
02 04 06 08 1.0
FR# ()
0.4 0.=0.566m/s, vs;=9.246m/s
0.3
0.2 HL....=0.352
0.1
0
02 04 06 08 1.0
FRHCR (F)
0.5 04 =0.536m/s, Uy;=12.091m/s
0.4 e
0.3
0.2 HLpw=0.317
0.1
0 L
02 04 06 08 1.0
TR (f)
03 v5=0.566 m/s,v ;=17.180m/s
0.2 HL....=0.286
0.1
0 L A peceen
02 03 04 05 0.6
TR (1)

REMEEERE SHEREEETHN

KEPERERFREEIHEREMEERS ML

1.0r  vs=0.566m/s, vy;=2.597m/s
0.8 A
0.6
0.4
0.2
g 2 4 6 8 10
mfEl (s)
1.0 ©v4=0.566m/s, v¢;=9.246m/s B
0.8}
0.6
0.4
0.2
o 2 4 6 8 10
Wil (s)
1.0 U4 =0.566m/s, U;=12.091m/s (,
0.8 I‘
04 li
0.4
03 A
a 2 4 6 8 10
el (s)
0.6 04 =0.566m/s, v4;=17.180m/s
0.5
0.4
0.3
0.2
0.1 L L 1 s |
0 2 4 6 8 10
e (s)
E 3
1.0 v;=16.950m/s, vy =0.361m/s A
0.8
0.6
0.4
0.2
0 6 8 10
ifE] (s)
1.0 vs;=16.950m/s, v, =0.727m/s B

mfiE (s)

1.0 Us;=16.950m/s, U5, =1.012m/s C
] (s)

1.0 vs:=16.950, U5 =1.155m/s D

0.8

0.6

0.4

0.2 . A , . ,
0 2 4 6 8 10

B (s)

i

R

0.2 1 v5=16.950m/s, vy =0.361m/s 4

wl HL.,=0.395

0 02

0.4
FRBE (f)
0.3 [ vs:=16.950m/s, v =0.72Tm/s |

0.6 08 1.0

HL...,=0.480

L

002 04 06 08 10
R ()
0.3 r v5=16.950m/s, v, =1.012m/s
02t
o1l HLp0y=0.540
0—"02 04 06 08 L0
FRBE (f)

03 Ux=16950, vy =1.155mis 4

02}

o1l HL,...=0.576

0702 04 06 08 10
FEME (f)

4 SHEFEEEAT . RAREEETLN
KEERERFRERIBLERABEZTESAHE

( HL mean)
23
4 ABCD
Ves 16.950 m/s,
Vg 0. 361 0. 727 1. 012 1. 155
m/ s
(
H )
4 abcd 4 A
B CD
(
) ;
3
(1) ,
(2 ,



288

2007

(3]

(3)

JONES O C, ZUBER N. The interrelation between void frac-
tion fluctuations and flow patternsin two-phase flow[J]. Inter-
national Journal of Multiphase Flow ,1975 ,2(3) :273-306.
VINCEM A ,LAHEY R T JR. On the development of an ob-
jective flow regimeindicator [J]. Internationa Journal of Mul-
tiphase Fow ,1982 ,8(2) :93-124.
WANGJING. Sudy on void fraction oscillation characteristics
in liquid-gas two-phase flow [D]. France:Universté de Paris
06 ,1993.
LEFTERI H,TSOUKAI A S,MAMORU ISHII ,et a.A neu-
rof uzzy methodology for impedance-based multiphase flow
identification [J]. Engng. Artif. Intell., 1997 ,10(6) :545-555.
M1 Y ,ISHII M, TSOUKALASL H. How regimeidentification
methodology with neural networks and two-phase flow models
[J]. Nuclear Engineering and Design,2001 ,204 (1) :87-100.
[D].
,2002.
, . [M].
,1988 :33- 40.
FOSSA M ,GUGLIELMINI G,MARCHITTO A. Intermittent
flow parametersfrom void fraction analyss[J]. Fow Measure-
ment and Instrumentation ,2003 ,14(4 ,5) :161-168.

:2006-10-08 :2007-01-30

( : )

Satigtical analysisabout liquid holdup of
dug flow in horizontal pipelines

Zhao Yuechao' Li Zhibiao® Wang Tao®

HeLimin* Song Yongchen'

(1. School of Energy and Power Engineering,
Dalian University of Technology, Liaoning, 116024;
2. Institute of Mechanics, Chinese Academy of
Sciences, Beijing, 100080;

3. CNOOC Research Center, Beijing, 100027;

4. College of Transport & Storage and Civil
Engineering, China University of
Petroleum, Shandong, 257061)

Abstract : Sug flow in horizontal pipes is experi-
mentally investigated in order to study the charac
teristics of liquid holdup. Through the statistical
analysis of the test results, it was found that we
could obtain the liquid dug frequency from the
fluctuation of the dlug liquid holdup. When gas su-
perficial velocity was about equal to liquid superfi-
cia velocity, the probability density function
(PDF) of liquid holdup had a twinpeaked, when
liquid superficial velocity was constant , one of the
peaks would fade out and disappear with the in-
crease of gas superficial velocity. Through using
the characteristics, the relative sze of gas and licr
uid superficial velocity can be set initially. Suglio-
uid holdup would change with the gasor liquid su-
perficial velocity. It would decrease with the in-
crease of gas superficial velocity and increase with

the increase of liquid superficial velocity.
Key words:horizontal pipes; dugflow ; liquid hold-

up; test results; statistical analyss; probability
dengty function



