F=+—REEKSERHEZRIE

T #5ZEEASHEARENRRI RN
S EFFE

RHEF, RS N, BHRES, ZRRC, FAE°

(. PEAHPEERATRINFAT, T, 518067; 2. PEBZER HEHAH, L, 100190;
E-mail: xujingyu@imech.ac.cn)

WE: S-ARHBERETRLLEENRSN, &FERE. HEEXMBIFEN
AWHAR, BRAGENTAHLEEN, TLAR-RRANLE, BATHRXEFRXE
ik, RAHKEEN, XTREER-FARORIAEM > BEELTHAE. BRI
REE R B AE, AR T Euler # A, Mixture  HREB A A EHH T HEETRE.
B, B&FRFHEA Mixture ZHRBEBDEST, EREFRR-RBLRWRE. 28K
HREERASEK, URLRLERESEN TREEARBERIAEN L FREHT L
o BREW, dTHEMLKERNTREE, RARRKNRBARRE, HATHEADR
ABRREWE N, FHOWERERERTHONEREREHZRH YN, BEIRER
REEHEM, THEAS-RAANS BERARAE; TARSERENATR-AAHL
i, FRELBEAHAMRMNEFER, AVEENLRR

X@iF: TR, A-AAMERK: HHARED: R-BLH

1 3

ja(f]3

ERMINF, FRATRAGEEH. SRERLARBREARIENTAZ —
FEEMNS X EERHRKN S 2 EREMS ﬁ%“ﬂ%%%i?ﬁ&%ﬁ,ﬁﬁimﬁ
M EEZARANARE, THA Y BAZERMN T oK. A2HENR (WE
WAK RASAETRREWUKEADRSY) B Xy &80, EXEETHM
AXEEARMEFERBESEAIANAR, MTHSERANEIRIESMEELE
HOE, B¥ERBFIAZXMESIEAYARTEZZHIENEN. HRIMRENDE
ERARKERSESR, BRESHEE. AN BEAD. ERFRDMERNA FHEH
T RERRMFEG = HEROEBETE.

BHl, X TRSXERESEEARNHREES R 3 AT F—NT7ERULRET
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F=A—REEKSAEMTRRIE

FRE, B AEBNERERRSETEARNEBI SN LREEFRILR KRN,
R T BaFEERSENRESHNASIBERNYNE, XATRRZEH T 2
XEBNERMATH:; BT AREMNRIIAEA —& TRNEM L, BdELKNE
WO A EENBRBCRELRUEE, ATHRUASESRREERSEMESY:; $=
AT AREUEBRT I, XA ERIBTE T Mo 8RR INR D, ELEEE
BUEAEMERR UL B R R, RNELRE kg &, BEBERx T &
SXEBANSIABRHPIAZEEL . XT TRHIZEEANPHEAME, BRIITR
TRERALE, EEOATRHERANINERE AEAKIENRESHRAE, TRAE
SESEENPHREESRE, RE T HRETVEERRNE. ACKHACHE NS HER
BA, X T HEENSBERARRSIRENS BT RN T, BRIECHEENE
RIYERORSRE, FREEH T SEFRR R S ARFAR R I R IR 1.

2 BUERH A

LR BUE B 7 i 2B A RKRL-hr A% B H AL BRI . ZERRTB - % B B 7 3%
T, FEAERLEESN, BEERREMN Y N-s FREBBEEGMESS, WREHE
RENHERSHRERTHRESHBEN, ZEBENESRRE: BEl GE2M #R
TEIRME, BEET 10%, TR ESLHANL®E, WHE_MERI BT 10%, —
A PR Bk oz -RK i T ¥ o

2.1 ZERER

# B HIBRPL-BR b S AAMAE RS, 3% VOF. Euler #l Mixture #%)., VOF #&I R —Fh7E
[ 2 MBI A& TR EEE S, B RBESHPESTE, SEFIXENERE R
FREHARRBEHRE, FNATER. BHERIEEHER@MPNS. Euler RITTLL
B2 s KRB EER, ABESREGBRPELE B e BN, 42 3RE
B-MHNEHFE, BREREMTTERE, BN TERNZHERS, BZRRSHERR
#l. Mixture B R —FEAKZHRERE, BRMARMEIER, REBEGHEHFE,
BEZHOERSBEREEE SR, THTFENSHEEINREE RS .

St T Ba#EBRANS-BFHBRS, WHRRES, S-BHEHUSSREREEE,
BREERNE FRHT, SBHESEEERE, HEENERTRELRS-BSERS,
BRI FESR-EFRARNERE, URAAHEANEEREERE. Fik, ¥1:5%EH Euler f
Mixture £ MR T BE W S-BFEHRSNET 587 .

22 TRSAEEREER

MRS, TESZEENEH R R, BB TKESZERMANREZA 100mm,
FALEMN EKF L E BRI AR RN Somm, HIH L ERAE o N60° ([EEEL N 400mm.
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B REEKSAETT SR IE

FEHEE HAN250mm, WHLENHENSH, TEHSZERBEANKERN 2400mm. E
QM TESH=SHE, UK TS ERBEMBHYSER

B 1T BB RS R R

B2 T B4 2 B = 4R 554 5 A R 20
2.3 SRRRBEEN

A 435 Euler 1 Mixture ZAEAEEY, XF T B4 2B BR SR P BRI
SrERHERET AT, R, RALREIERAE, SNHRMHESHREMSETESINSGR
BEATRILE, RS HEENT T B4 ERASBRAERSERHERE. BEiHTHES
RAEAZER, BAEASERIKMOHRENER, SHOYESEWE 1R

F1 SHSHENBESE (T=30°C, P=0.1MPa)
FE (kg/m®)  FHE M+Pa-s) EKEKH (Nm)
i 1.225 0.018
JE 8 920.0 126.0 0.032

ZHERARRX P, £5F T S BN S-BRENRIER, ®EMARKRR
ZH, R ANDEEBAE vm A 1.0m/s; NOEBRESE B A 0.30; 4 EAHSERIR
#£dd 5 0.5mm; EHOKAHE A BREN03. SHHEIEIN:

,1=Q%m (14)

X, O, ATHE LHOBNKE;:, Qu AT HEAONRE.

B34 THUEESF, 45K Mixture #EU A Euler A BRI T HAZFEHRS
BRI AER. ANEFTLAER, A Mixture 1 Euler ZAHRER, HEEX TR
EEAS-BFENRS S B ERTRRERA . B, B AT B Y, KA Euler
ZHABETERIMNER, SBHAAIEMEFEER, BoBENRRETF. B44H7T
KALRHHER, EFAETHRT, HEBA THAZER FHONTHOMNESE, K
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Bt mEEKFNEHTERE

¢E4(ﬂ%ﬂ@)ﬁ*mMMmzﬁﬁﬁﬁﬁﬁﬁﬁmiﬁuﬁTﬁmm@ £, 45
4 0.88 1 0.04; B 4 (b) I (d) AXA Euler ZHAHA G EBIW EHOMTHON
ER5E, 455091 f10.02. AT RIE Mixtur f1 Euler ZHRER T EBBWER, A
KA LB AT ARMFRRGZEN THAZEERNSBEREXNNK
HOMTHAORSIRBENERTUEY, EHOFEF —EENHK, THOFESE
—EBMSHE, FEit, MHEET Euler B, Mixture ZHEREE T ENSEREZL TR

EO
@] ®
) ‘WI

(a) Mixture
El 3 Z ARG R T AT & 3N EE A H B4 EFH O

G Rt RIS

3.1 SRENS-FES BN EH AR

T RENATA-ERERS EN, SREEEXTRENSHZ —. Eids3H O
BREHEFMHOMEIE, LRR-ERENRESIE. RS, ERADREGHREN
1.0m/s. ERESEN 03 MRRIA, AH T HERSREL, THE5 S48 H O AR N
PR AR S R F 5. '

B SAMT THERRSRICRETRT, LISMHELORERESEERET SR H
P AERESERRAAE. NERTLUER, BE LR OSRERER, THORER
ERERZER, EHORERSBEZGIEA, WMEE EHOSRLEEM, 28 dixK
R & S EZRHRIC, ESHPRERESREZEM. Bk, T 2o2ERENH
FRBMMASER, FRESEETVENBARNERER, ATESENITL.

3.2 RAREXNS-BES NS BRI

BEMLEXRGE, T REAOKESREEEEZMBAHENSBECR, RELR, <
BRAERSF RS ERRHN LS, R, T HENATRBENEY BN
ERANRGTER.

BRAH, REAOBERNERESER03, BETHE LHOMSRLLN 03, &
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B RmEEKFNEF T SRIE

MHESWAOBREGEESHA 0.6m/s. 0.8nv/s, 1.0mv/s, 1.2m/s 1 1.5m/s B, “S-¥KFEHHE
RO BEER. B 6 AHTENMMRAANOREGBAERHET, THESHEOMBAHOIH
EEMERER. NEFTUES, BE THEANDBARREAYN, FHOMERS
BERATHOMNERESEHREEN, UADBEEEARN LSns i, EHOMERSH
AN 23%, R THOMBRESKELNRN 7.5%, -BHEMAGSIERREE. HiL, T
HENATFSR-BEHEEIEF, NOKBEBREEHEEWMETHEERE.

05 0.25
—a— FHAOSKE 2 -8 FHOSHE m
0o o FHOESE ' o] @ FHOASE ¥
o~ S
0 : o, o
@ 03 < 0151 o oF
e 02 y . i =
4 %47 - & 010 = ®
= ® l/
20| e //'/.
L 0.05 o Sk
@
0.0 ® o ® ® -
0.00+— : : , :
02 04 05 0.6 0.8 1.0 1.2 14 16
i‘hﬁtt A=) AHREEE, v_(m/s)
B 5 T R R0 LS 40 B8 B2 I B 6T BENRAEEX 5 B AR m
0.4
[ —a— FHOFHE
\ & THOERE
0.3
= \
5 0.2 \\
4 \
K ®
E 0.1 iy
0.0 AP s L
0.0 0.5 10 15

RIEHRLAE, d (mm)
B 7 SR R AR S A 4 B R T B R T
3.3 SHENEXNS-AES BN BEIENEE

T M ERLIAN - BWHHEKNSE, FERETENEHT, S-HHBRSIFRZ)
BURRERRELH, VMR RDESHRSEN LR, #TRwS-ERHEENS
B, B, SATHEE T RENRBRENIRLESH, MRETASRBRRET
T RHENS- BN ERRET . HELF, TREANORESRERN 1.0m/s. &
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FEA—EEEKFIIEFTRRE

BMESER 03, EHOMSREN 03, REMSKEHEZSH4 0.3mm. 0.5mm. 0.8mm.
1.0mm # 1.4mm FFb.

B74HTARSKKER, THERNS-BHEHESIEMNE. AEFITUEH, BEEXR
BHSANERZESRD, T HEE L ORERSBENTHOERSSEEH%
im, BREESBAHSEERREM, THENSK-BAFRENSBERREE, IANODKBEER
A03mm, WA THESERE, LHONEREBELN 6%, THAORBRESEY
R 14%, S-BFEHERSBERREE.

g5k

A3CxF T BB E NS -BF AR RS EN 2 BT 7T 3BT e MR 4 Rt
HIRHE, FHEGEET Buler 8%, Mixture ZHIGHEA LA TR EEBEMREE. BRhE
F Mixture ZHERERHT, BLEEFERR-BRAGBHORE. 5L, FEMHNEERS)
S8, URSRHUERESE, X THEEAFHRHENNMNERNSBERERITHT. ERR
B, ¥ TEHSEBEEN TR ZEE, RERBRREARE, BETHEADBESRR
HEREM, EHOMERERENTHONERESSERZEGEMm, T RENATSER
HayES, ANOMRBAEEERREEHRTNEERE, RN, EESBMASKBERKSY
i, T HEANSBEFRANSEBREE. 5—HH, T HS2ERENATRBERHENS
Hi, TRESEESHENBAHENIERESR, RYTEAENSREL.
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Investigation on the gas-liquid two-phase separation phenomenon in
the T-junction

WU Qi-ling', ZAHNG Jian?, LIU Shuo?, HOU Lin-tong’, WANG Li-song®, XU Jing-yu®

(1. CNOOC China Ltd. Shenzhen, Shenzhen, 518067, China; 2. Institute of Mechanics, Chinese Academy of
Sciences, Beijing, 100190, China. Emial: xujingyu@imech.ac.cn)

Abstract: The redistributions of the flow rate and phase volume fraction will be happened when
the gas-liquid two-phase flow through T-junciton. So it can be used as a gas-liquid two-phase
separator in the gas and petroleum industry. In this work, the gas-liquid two-phase separation
characteristics in multiple inclined T-junction were investigated by through a series of numerical
simulations in order to obtain an applicative T-junction separator. The influences of inlet flow
velocity, inlet bubble diameter and the split ratio of two outlets are researched by using the
Mixture model which is better for this study. In results, there is a best flow split ratio when the
gas-liquid two-phase separation increased to the best consequence. And, the best flow split ratio
is different for the different separation demands of gas or liquid. The separation efficiency keeps
decreasing as the increased inlet velocity, so we should reduce the inlet mixture velocity to
improve the gas-liquid two-phase separation. Moreover, the separation efficiency keeps
increasing as the increased inlet bubble diameter.

Key words: T-junction, gas-liquid two-phase flow, Two-phase flow simulation, gas-liquid
separation
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