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Study of Local Pressure Drop Characteristics of
Oil-Gas Two Phase Flow through Bend

Guo Liejin  Huang Jzanchun Guo Chunbing
(Xi'an Jiaotong University. 710049, Xi'an)  (College of Disaster Prevention Technology)
Abstract In this paper; an experimental study of local pressure drop characteristics of air-water and
air-oil two-phase flow through horizontal inlet \vertical upward outlet 90" bend was conducted- The in
ner diameter of pipe is 45 mm. the radius of curvature of bend is 300 mm-Some comparisons between
the experimental data and previous models or formulations and further analyses were made- Based on
experimental results; a new kind of general empirical correlation for predicting local pressure drop of
air-water and airoil gasliquid two-phase flow through bend was proposed- A good agreement was
achieved between the experimental data and the new kind of general correlation-

Keywords bend local pressure drop — oil~gas twophase flow

fF 5 =
A BEREEER em®  App WPIAIR RIS Pa o BRIHAE AR
cietver BEK Dp ARSI BEHRHES Pa B KBURGH
d BHAZm Ap, WIS SR RS Pa * BRI Nos/m’
D T EA m R TR (= D/Z) m 0K kg/m3
g EHMHEE m/s’ U, HEEE m/s ¢ MAHEE AT
G JREHHE kg/(m2 *s) . FE (:APB/APL)
L Bkm Xu  Martinelli B8(=2p1/Bpe) (Apu/Bpuo)

WeE |91 1997-07-08. gREUAR. 53, 1963 42 10 A A4, B -5 307 TRE#Re 3 ) TRE 2 ARG E R AL %, #UR-

BRI S B B (SR TO0A0) Lk 7E 2 B 4k e R B H (936G 03)



SRZUERAE PR IR AL 25 1 SR R L R P 39

%5 1
TR
BZ&) LWt WK G5 LOLWtHE

SRR SO SR PR 4T s T T
U2 — 2 Tl AR T AR 4 e 780 ) T AR
AT IS J By TR AT Y L
AR, RN Em s i 2l )
Actttan 30 4EA, AMTTREFI A28 PR IR I BhER S
TF R A T B HR T SRR R B B
FHE VR RANRLF B AR 25 4 WA Je = A
B 7 P SRk 2 , 50308 U 3 e A R Al 1 B ke
e B . B H AL A SRR GR) KR
R R T T Rl S A R
TR J5 PR 7R P 1) SE B R RIF S 28 45K AR
- I B A P & R SR PR Y R R
BEL DA A — 25 B TR NBFF 15 H WA A 0 L
7 A T8 L 55 T SR BB i B A R vk

L Semm R HAE

SEHFEAE PY 2SS R 30 ) TR S AR E R
AR E A TUK AR SR B B TR SR AR
G 1R, SSRBOEM MR 45 mm 1) TCAEN
NI ARy 90754, A 422 300 mm-

DGt —RIT @—EHRE—BER S R

Lyhats 2.5 3Nl 40K B A 5. SRR

6.KFs TR SMEEFLARIRETT: 9 KB LRI RIS

0, AR BT ik &4y 120mURa4: 18 =

tiRaH MBS AR ES 16 guRAan
K1 e RGR B

TR KPR N SE 56 B, 38 B ) B - SES R,
TR R RS RS SAR R H TMP 45
N\ IBM/386DX F#AHLMATIEIL IC %

SEE e, ST R B b B S A PR AR R R R
A SRR VR T A Y O AR A B
T AN £ 40 2 Bz A5 AN s o5 Ab 4 R 8 T

LS T 8 A 3 mm BYHUE /NFL, BUE/NFLAY
MR RN, 5 R 2 PR HE R 5 R A
+ PR SR
A3 3% 5 1 1151pp
AHEE, 1T 3 50 i A%
HOES p1r &
BMIEZE Api2,
11 Apai, Api- 2K H
SR Sk 1% AT ER
B Rt 5%
11 120 520 _ ma X B 9 Sl R
T — Spu A EE
B S o R
7 ;mm B 7 R B SR A%
2 THBLEH BT PIART R
I AE T 5 S A S A SR ERRE 5 2k Apyg -
L1+ L2A o
L: P
%AP?A —Apzw (D)
HY AU S B0 A i T I K A P R AR S
A A ) T % B S g B ) 3 FE AN AR 4
PR T 2576 B ) BN s ey
Bpzw = [Poc — (A= Byelgr  (2)
SIS ) S 80T B R X SOK AR T S S BOK
Ugyw=0.07~1.552 m/g,fﬁ%ﬁ’ﬁﬁ; Ugsg = 0. 34~
20.95 m/s: FRE x=0.002~0. 070. %1 B H 1T
BRI Uso=0.03~0.70 m/s: 15 Usc
=0.51~20.95 m/g?ﬁ x=0.002~0.250.

—14 D=45
R/D=6.67

500

L,

600
L3

APB - APM -

2 JUBlH RS B RaR ) I b
TR Tk

FESI AR D R PR 5, 2R A T iR
3 MRSy ok SRR -
2.1 i ahiRE
B K PR 2o 25 I 1 R PR REL ) R B8 o
FHARTE  FFEN T PIARIR VR IR 15 1 2 A ) Te AR X
- e PR A A 25 4 1Y) JR) R BEL ) R Dy
2

App = ELO §Gp_ (3)
Hrp CooA SR G R PR % 5, $5 Sk [4]



40 W % X%

b

%

PN S 1 328

S BT S0 AR R ERIE ) R B H5C
BR[6] Ay Ao
XFE(3) P [ BB DA Apro, B EI 35 AH AR A
PR A5 R PR A 1 B
Apg
Apro
2.2 SHEEIMER

18 2 SR P A R AE S R B 3, <Ak
RO RGP 7 shid e vp TR &AM NZE A,
THT 5 SR ANAS , A0 R P SR 37 o0 A5 i ) S
RHL 73 Z2 B0RH [ 5 A0 0 PR 37 T 9 2o 25748 B R AR A
S A REAE R, 555 TSR P ARR A ik &
(R A pi 3 SRR AH BRI o 25/ B 1) SR S PEL
ES G IEE

MRYEA MRS A= AT Ay, SCHR[S il ad ™
FEHESAS

(Dpy/Dpe) " = (Bp/Bpe) " +1 (5)
RF FERTLA(App/Apro) AR
(Bps/Bpro)'* = 14 x[(00/06)* —1]
(6)
(D) (6) B Ay 73 AR L A 250 R AR J) B0 RH ) IR e
TR 2 FpRikE .
2.3 Chisholm Y4258 IR RE!

Chisholm R (V5 Y A I PR ik 25 465 1
104 R A ey AR 7 45 2 b R A3 LA, —
TR RAELE A Be iy & A RS N B I T A
T A2 T 5 1S, ATAE AL 24 AR i sh AR A R
TIELs 59— 800 U2 p TR 30 MR I o 3 A s 7 A
A5 BN, S B S e R AR AR, T e AL T
Ui Mk 52 B B N B TR SR L i 5 1S A, BT 49
FHVR BRI 1134 . Chisholm H IS 4n N iHEA
&

_ p _
—1+x(52 1) (4)

A o ;
%():EPBLB(') :1+(51c‘_1)[B (1= %)+ &%)

()
ek B eSO [ 6~ 81 B4 TR 5T
4% Aproy 2R RHFE 77, # S0k (S 1B i 7
UEGS

5 SLEERR I
FURANERHIBL I

VEFAEA ) R BB =UK il UM AR A
T B R R R e E A B 3 B YRR L 5

3.1

SRR ARG, o B AR T ATERAS B [ i
B R SUK AR 2 AR IR 3 G S5 50 500 T 4
PR A LG — AT U ok . B4R R
A @ AR A B - AT RV AE S PR AT
59, AT I 158 Lockhart-Martinelli 24§
X MM H 3 5 T P’ B
FEF R Po5 X RS S EEE R IR
PEek SRS 2, AN A BH S b J i SE 56 7 %o R
F1EEVE R B2 . 5 1, Chisholm B4 7E %% P B & E 82
FH %R AT 42 40 T 2L Lockhart-Martinelli 24§ /7
% BRI N LAME IER) Chisholm JEHkEX

1
@ = 1+)—(‘i+x—ﬁ (8)
c= [ Cl+(62_1)(%ﬂj0ﬂ .
O, Oc
[(EIC.)().SJF(E(L;)(W (9>)

K 1, 2 MIFEFEL
K2 (8) Wi R B LA (A p /Do) I T
BHFE T AT DL o, x MBI

@Lo _ (APB/A]JLO)UZ — [1_ x)1.75 +
_ .875 .875 BL L37¢5 &2 .125
c(l x)087 x087(pc)035(‘uL)OIZ +
xl,75(%;)0.75(%5)0.25]().5
SR AT DA i [ 2 (4) L (6) R (7) AT LR -
3.2 FHKMAR
FRE R A A 51, Sl X 25 A K AR I Y
LI BRI, AT AR () R R 1. e
c1 =1
ez = 1+150/(L/ D)
H(8) . (9) . A BEREPIARML DR 9, %it
P 5 S B KR ZETE 202000 P -
3.3 Z=5-HAAR
FHEVFER) 73, X2 S PAR R o] LS 31X

(10)

(11)

(DHFRE c1ie2
a=1

cz—1+25/(L/D)} (12

s (8)  (9) (12 BIsRAGPIARBE 5% 1, it
PO 5 S5 0 0 B 2 AE 1820 LAPY. Hob R
(A1), (12) iy L/ D Hy 355 e 4 B K B
Churehill " BT HEFERY 24 2154
L/D=1.249 63X 107" (R/D)* —5.886 X
10°(R/ D) +0.117155( R/ D)° —



%51

SREUERAE PR IR AL 25 8 SR AR R ) R P 41

1.280 73( R/ D)’ +8.368 47( R/ D)" —

33.325 8(R/ D)’ +79.147 1(R/ D)* —

102.565( R/ D) +67.757 9 (13)
3.4 LRERSEMREIR A KEARIER

AT RATE AR T 3 PR oA
SCRB AR X 3 PR S A AT & R 1E
S A4 AR SR EARAE LA Puo B x SFAEAREYIE
XX 3 PR R AR SO B R S kSR 155
AT T R

B3 SUKPIAR B SE g 25 2R 15 H i S A

121
o TR{E

Lo
NS
N

- [y [+]
W
#(10,12)

0 0.1 0.2 0.3

x

B4 S AR 5L 4 R S T Y

d1 P&l 3 AT, XK AR 78« =<0. 03 i}, 52
BB A Chisholm A H) H BAEFF & RIT £ =
0. 030, SEIMERE « A3 K HOR B R 2 Chisholm f22
BRI AHHBE, TR T AR AL (4) BT &
{8, I H AR K o A (6) Y T3 - 78
A SLIG U N, SR S A S A e Bt (10) |
(DR RS R AT

2] I e 5 S T R W = B e . R [ 7 N B
Chisholm #AI X (7) By TH S AN AR AR 2 (4) Y
HHEM/MEZ, T H, BEEAE +<<0.06 i}, ok
ROV BE IR BN . 55 K AR i 25

R PBIEL R A B . 3 — BB T SO
R T 4 AR PR Y 30 17 R PE SR A
PRI 225 R UL A PR TR - A 4
ST 4. 9B AT 3 (10) L (12) B
VS R A BLAT-

Log i

AT K HE ] 3 E A b 1A 907 254 py
SIRPIRTR R JR B R R AT T S 5, 5
HE S MUY T HOER, SRR M AR AR
R B, ARSI 2R 30, kg
R RS- 3 Bl AR SR AR TSR R
FHI PRI 2 25 64 =) B BEL ) s e I A A — 2 A ik
BE3 12 2 R P AR A B 3 0 R R A 22 4K
DRI JUVSE BN S, 100 ) AR SCER Y b BE D5 7% BEAR
TR UK B AR AR R L B 1 SRR T
I B K 8 — B TR AR EE SR -

2 £ X M

1 Chisholm D. Brief communications of two-phase flow in
bends- Int J Multiphase Flow, 1980,6(2),363~367

2 BBz TP PR IR A AL AROR S A Y R I RE 7 451 2k
ABIFE (2 (iR SC ] P 22 VY 24 283 R 2 RE 5 )
I TREERE, 1989

3 Churchill S W. Friction equation spans all flow regimes-
Chem Engng. 1977,84.91~92

4 FRRNER. AT, BRae R AF - BB AE P T AR IR IR
TURRIESE - TRE R PR 224l , 1996, 17 (4) ,472~476

S MR- EE N AR TR O TRE Y - P T
LA R AL 1992

6 BEA MUK AR R R B R AT R
(A L2008 SC ] - P2 P & A0l R # RE IR 5 3 TR
2, 1997

T WSl RS T3S 0. SOH PR S5 . 1L 5
B2 AL 1995

8  Chisholm D- Two-phase flow in pipelines and heat exchan-
gers- New York:George Godwins 1983

9 Lockhart R W, Martinelli R C- Proposed correlation of data

for isothermal two-component flow in pipes- Chem Engng
Prog, 1949,45(1),39~438

(4 FEHK)



