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Extracting characteristics of swirled sampling distributor on pipe walls

CAO Xue-wen', NIE Xin-gang', LIANG Fa-chun', WEN Chuang',
XU Chao®, ZHANG Qin-jie’, LI Yang-tao’, LU Jing’, SHANG Zhen-xin*

(1. College of Pipeline and Civil Engineering in China University of Petroleum, Qingdao 266580, China;
2. China Offshore Oil Engineering Company Limited, Qingdao 266520, China;
3. West Pipeline Company of PetroChina, Urumchi 830011, China;
4. Heavy Oil Development Company of Xinjiang Oilfield, Karamay 834000, China)

Abstract: A specially designed T-junction type distributor was proposed. The swirled sampling distributor has 8 sampling
holes along the circumference of the pipe wall and a swirl element was mounted upstream for flow pattern adjustment. Euler
multiphase flow model and Reynolds stress model were constructed to simulate the flow characteristics when gas-liquid two-
phase flow passing the distributor. The effects of throttle sizes of the swirled sampling distributer on the extracting characteris-
tics were numerically simulated. The experimental tests were carried out at air-water two phase flow loop to study splitting
characteristics of the distributor. The results show that the effects of throttling element on the characteristics of cyclone sam-
plers are significant. The change of pressure field is the most fundamental reason of the change of split coefficient.
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Fig.1 Sketch map of swirled sampling

distributor on pipe wall
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Fig.2 3-D model of distributor
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Fig.3 Velocity vector of single gas flow
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Fig.4 Velocity vector of gas-liquid two phase flow through pipe wall hole
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Fig.5 Flow chart of multiphase flow metering
experimental system
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Fig. 6 Effect of throttle size on gas split coefficient

with fluid volume changing at certain gas volume
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Fig.7 Effect of throttle size on liquid split

coefficient when fluid volume changing
A
5 & it

(1) WA B 225 DR BURE FLAR 1 5 1
AR (RO TR R T R R A B TR 1
R Tk A | Pt PN N C R 1 Y e R
KA

(2) P83 35U o F R/ 2 O o S A AT S TR
2%, LS BB R B A

(3) MR XS [ 7 722 Al 1 SRR E A TR
H R BRI A R A R W AL, Jr e A 45 48 —
I, RO 30 2 B A R 2 U MR RS
T RN,

S E Lk

[1] BOYER C, LEMONNIER H. Design of a flow metering
process for two-phase dispersed flows[ J]. International
Journal of Multiphase Flow, 1996,22(4) .713-732.

[2] FANG Lide, ZHANG Tao, JIN Ningde. A comparison of
correlations used for Venturi wet gas metering in oil and
gas industry[ J]. Journal of Petroleum Science and Engi-
neering, 2007 ,57(3/4) .247-256.

(3]  E#k o R R AR B[ D] P92, 7Y

LA KRRV 8 ) T AR B, 2000.
WANG Dong. Gas-liquid two-phase flowmeters with ex-
tracting and separating method[ D]. Xi'an: School of En-
ergy and Power Engineering , Xi'an Jiaotong University,
2000.

(4] TR ARSI, IR AH AL AL B A9 2030 20 A ) 72
[J]. PRLsC R E 4, 2001,35(5) :441-444.
WANG Dong, LIN Zong-hu. Extracting and separating
method for gas-liquid two-phase flow measurement [ J].
Journal of Xi'an Jiaotong University, 2001,35(5) ;441-
444,

(F#% 160 W)



- 160 -

T E G HKFFIR(ERAFR)

2013 %8 A

(6]

[7]

(8]

Chemical Industry and Engineering, 1998,49 (6) . 721-
724.

2R, BOPRCRE. AR AR i PRR 5 T B A s P % 3 3l
S HERBERE 1] IR 55,2008 ,36(4) :23-25.
QU Le, JIA Lin-xiang. Numerical simulation of fluid flow
and heat transfer of refrigerant mixture for plate-fin ex-
changer with phase change [ J]. Cryogenics and Super-
conductivity ,2008,36 (4 ) :23-25.

XUG A7 58, BEDRINI. KE Tl 22 0 2% 1y 48 ) i A T8 2R
GRS [T]. 15 6E, 2007 ,12:28-30.

LIU Jian, YANG Yong, QIU Qing-gang. Prediction con-
trol simulation of heat substation system based on neural
networks[ J |. Energy Conservation,2007,12:28-30.
WA TR 45 06 (LG SC. 22 IR e VA% 128 R RO R B
MBE R E J7 ik (1] B TR A2 2417, 1998, 20

(9]

(3):215-218.

YE Dong-hui, XU Yi-feng, WU Yi-wen. The theoretical
determination of the coefficients of transfer function for a
multistream heat exchanger [ J ]. Journal of University of
Shanghai for Science and Technology, 1998,20(3) :215-
218.

PRI 22 E B FhikIg 55 LNG FPSO W& AR MR 2
SRR BUERUL) ] bl R el A AR
W2 ,2011,35(4) :134-143.

CHEN Hai-yang, LI Yu-xing, SUN Fa-feng, et al. Nu-
merical simulation of liquid sloshing characteristics in
LNG FPSO containers[ J ]. Journal of China University of
Petroleum ( Edition of Natural Science),2011,35 (4):
134-143.

(%% hE3k)

(5]

(6]

(7]

(8]

(E#% 154 W)

TR MRES ARSI, IBUREAE B O3 o AR R P AR O
Rt it (1], TR R, 2002,23 (2) 1 235-
237.

WANG Dong, LIN Yi, LIN Zong-hu. A ESM type gas-
liquid two-phase flow meter with sampler tubes as distrib-
utor[ J]. Journal of Engineering Thermophysics, 2002 ,23
(2):235-237.

BEVRAR . MR AR A IBURE 73 T # S A I 0 o v p
BN D). U2 DY 22 5208 KA REIR 5 3 ) TR
B ,2006. LIANG Fa-chun. Samplers of gas-liquid two-
phase flow and their applications in flow metering[ D ]. Xi
'an: School of Energy and Power Engineering ,Xi'an Jiao-
tong University,2006.

e S S 7 N ) G = R W1 B2 Y N TR 4 B LW
ST ORI ST [T ). P S0l KA AR, 2006, 40
(1) :106-110.

LIANG Fa-chun, WANG Dong, LIN Zong-hu. Phase
split of horizontal gas-liquid annular flow in a novel dis-
tributor[ J]. Journal of Xi'an Jiaotong University, 2006,
40(1) :106-110.

QR TR MRGETE. ST A BEIBURE A IR P A O i
()], PULASHE AR E 4, 2008,42(1) :52-55.
LIANG Fa-chun, WANG Dong, LIN Zong-hu. Gas-liquid
two-phase flow metering with pipe wall sampler [ J].

Journal of Xi'an Jiaotong University, 2008,42 (1) :52-

(9]

[10]

[11]

[12]

55.
AR R IR, A R A U )R A
SIRITIELT]. VR ASHE R AE AR, 2009,43 (1) :103-
107.
WANG Dong, LIANG Fa-chun, ZHANG Bing-dong, et
al. Multiphase flow measurements by flow sampling[ J].
Journal of Xi'an Jiaotong University, 2009,43 (1) .103-
107.
TRIAR X PE, AR, o3 AR WP AR A 55 T 2 o3
BCJTIL[T]. P A2l KA A, 2010,44(5) :106-
110.
ZHANG Bing-dong, LIU Dan, WANG Dong. Equal
quality distribution of gas-liquid two-phase flow using
phase separation method[ J]. Journal of Xi'an Jiaotong
University, 2010,44(5) :106-110.
W, SR, AR, AR R
FLArRARE L], E Al R R AR,
2011,35(1) :119-123.
CAO Xue-wen, WU Liang-hong, ZONG Yuan, et al.
Extracting characteristics of pipe wall sampling hole in
swirled distributor [ J ].
Petroleum (Edition of Natural Science ), 2011,35(1)
119-123.
POPE S B. Turbulent flows[ M ]. Cambridge; Cam-
bridge University Press, 2000.

(%4t

Journal of China University of

T E )



