*30- m <

i

1999 4F

KEEARB-A-REZMHAARGERHR

F @

A% ®

(BEXEXREFHHIRSHRBAFXERALRE)

RET Z RE.AKFEEAB-S-AZHRAIYLBHFR, WMHEE,1999,18(7) 30~34,
W E ZHLA40mm W AKFER.OCAMPa EH THATH-R-AZHARXBTRAN

LK, WRTHANEEWAAAINBAE, FLETAEE. TRAESRTREIHRAF 7 A%

BN AAEFHENERE . ERAFMPE—FRA. ERFERATHLERMARS TN

BB FHRBEM.
FER =AEzy RE HFR

SHRBEEMNYHRERE L ESCA SR
BB b X BB B K P SR Pk TR,
FEEPAUREREM. BKGEHEPFERTERE
HTREEHMENESMELE=IBPEAK A
RRESHW=ZHRBEYHS, iAW ERME SR
WX TFHLMFFENERZSITEEEE, MRAE
MRMBARRERAE.

S-V-W =MW S B R — R RS-
BRERE . FENS-BHAHRSIREMY IR
ERFAHRS, MS-B- B HASRIEMIEY
SR TER S . 55, RSP AT R
HEREBEFhEMAEE LKEL, XEREAY
)R B R SR YR B R B 53, 0 AR 2953 RS BE
RESWMBEES.—FE, ERH TR IHEME
BRI SHENS-BAEARSIAR, BEAH
DEHCEIBHRADN —FEXEM M EIBTER.
BA—FHE,ZHK-B-ARIN G- BHHREKR
REF ARE=MHRARPAISES-BHHERP
Ml IS RBRAME RS,

55-BAMERMEL, AX=MHRARMBX+2FH
B, ERBH=ATRHERS, TekHRINEELHFR
HYERERESYEMBHEME, ATWA L T BN
EREBR L MR AR . Govier Hl Aziz™® 3f K B -
WL THREE, AT A PR S . Bhaga
M Weber™ RAT - BB RN BERXEFHER
HTHEEMNS-B-B=HRFTT 40, 1]

* 710049, BR 75 44 T & i B 7" PG B 28 55 M3 3 : (029) 3269615,

ARERBEIF THMANNERSFER, BHER
FAREMAMNE. BE Got™ i T<-8-B=
HREERIN BHRBENTEFRERT 40~
300 mm) Fr 18 B i 48 #F 1R 4F # T 4 T G B A
BEREERE. FERCNEHEEABR--K=ZHEK
WEN AT T B 50, R AR OLLT et fue R |4
MEAWDERAHEEEAMW--KZHRAR
BANTEEEAN- - K=ZMAROMUE. TK
HO2IEAMBSTRE, EREAIBEXR#R
RBRAEFEEWERLAT=ZHANTR P, HHT
G-WEHEAM--K=MARHENE. ZHRUE
WREMARNRBEERRTBE— T MUK T E
XK. SEAMRAEMEL, B RA R EHE,
BERATARAA&GTRRBAA . Rtk A
AEHERENS T AHE SR PENETEN
W-S-K=HRRABEEEEHT TLRR,H
BRBEASERERTEREF.

— KB RGEME

AXNEBRREFRXERESH N TREHR
HXEAEZRENW-I-K=HELBREELETH
(RE D ZERA T LU#HTH-K-KEHERARH K
RS EMBIE . INE 1 s, KE 38R b B LR K
FENKFEPL, 2 KBES, REFFHOREES
X -BH ANBARTEBGEHEAM- KBS, H



BISHRETH

ZEEF KFEAW-S-KEHARBOLRTER <31

ZEMERFXMENMA P BY, 2mBESH
AEREE ARBARHEEBHEAMKESSH
H5KBE EREM-KBEYHEHAB-SIEEE,
558BE.ZSHBEXREFNAE .25 BESH
MEHB, HREASUTEEHEAW-S- KRG,
5K BE, IE R S-K - -k S-S
KEBYREXLBEHFTERBIEWR T, # AL
BASERBEZ[OBEREAKRS  B-KEA
YA R -K 4 B A A B, 43 B AT K 4
B3R 5] A F KA B E B . -K- K& PR
By 5 h BT A MR R RTE 5055 8 W R AR LR
EEWET. MHE KEMSHIRELARMOEZA
1151 BEREZTESNE. FHRENEEHR
ERNPBEBUNE,EHACY—BRRERNERS
g, MEEEXE.BREMEAINBEERS S IMP
3595 ¥ % R E R 8 A COMPAQ 586 i+ & Hl, LA
FREREMLHE,

SWBIR A ASSOXS WA EBEE, UE
BORENTRAEHR, CRBEHFOREBRKEN
2.5m(L/D=62.5), LBBEKEN 2 m(L/D=
50, B ABEBRKEEN L/D=62.5, I{REFE
RETHRBATSRBERS, O REBEKEN
2m(L/D=50), AW H OB FEA LR, %A
T 46 SHEPLR M 2= S F A R AKMEN TR T 5k
BERAGH R XA MKHRYM-K-K=H
s,

&
4
4
= ﬁ‘ WO, LI
w0221 b o
= L 10
24 - 9 ‘ 12
== —N—u}g o0
—
1 ‘ 8
=S ICUE V-YInen:aien
= — Loq—m 8 >4 11

B 1 W-S-/k =M 5 5% 6 E
1I—MM, 2 K&, 3I—ZHEH; 4-WMAKHEE 5—BIKB
E#; 6—KE,7—wE: S—MBEALEREH, o—KBAKH
B 10-SBARREH:; L—=HE4H: 12—XRE,
B—SBARE: 4—HABAH: @—EIMKA » —BEN
Ay MA—I]

AREBRBHEHE:E AR 0.4 MPa; BN

30~40°C;BRIWERBEN 1~10 m/s; KT E Fi sk
H 0.05~0.5 m/s; MFHEFHERN 0. 09 m/s,

46 SWEILERMBNYHESE.

_ 897 \
Po = T 1. 646(T — 8) X 10— (k&/m»
v, = 1. 222 3 T*%8exp(— 0. 235 2In*T")

X 107*(m?*/s)
L HEBRRR RS

HTEXS-B-BABHHNREBRER, AR
MR EN TXERMAE LM FTEHRR—
B, ~SHRAEEERATS-BHEHERS N E XA
RAaFg B, EMMIM =HRLEFFiCRT kR
MRBEMBEHERS — R, AR M EEEMKR
HEEMRMR RS R KR -5 LREFR
KyEL, AAXHHRBZAHXHBR.ELETF
W, ~EEENTR-B-BRIPHORBERAT —
EMFHRE AXEERIRBEH UL, ZHE
FTEAFEANAFTENFEL . (DBHES5E R [ H B
FOBMWHRAPHNR —F S EREM 25 588
BEMMRE(ELESERFENRBOER hES
M ER SR EER WA ST REEMA, ZR sk
HWMERS FHKERIPEERAESEER
fi, (DOWHEKMZHEMEE., QOSMHEBAIT
MZBEBRR B0, W/ R/ ERRERE. (DX
ERMNSEREM AMX=MHENBEERGRS-
WMAART:; (OBAMKBEE-EHEREER
(RBRSBE): ONSKHERIWAFERERSI N E
R, TUBH IR HIRFREN,FARE
AR-B-H=HRHBEN TE=ZFIMNRAT
[L-BEHERSIPHORE. BB ERCEFHHE
OB EMKE, BoBICERMHIERFRAK
BAMABHEM 4B KRB EIBIEREON=
M OEZHANKERFIMEELEAREIERN,
B4 2. B RMBRE. B FR-B-BH
B, BELA2X2X4=16 FEEHRM . MRAE =39
% F Hewitt 4K F-BMBH BB A9 7 F EB M
B, BLAESBIESHS-B- BRSO TAE,

ARERP AR RABREG R —FRA
MEN, XN THEEA BETRENARELE
FHEHE.

EREXPTHRSEMNRETHRENKFES-W-K




.32 W =

1%

&

1999 4F

WHLEH,BAT 7 FHRE CUFAREE SO R
D.EFEATERN 16 RS ,.BEEEBBRN,
WEARIAKEHG. FEHRHAR, I THAR
R, Xt#i-KZ @B RRRRBT B E 2 0m LA
B BARE . B2 REXLRRBHS-H-KRA
HEEER E2HORBB R TEEERET
BHHMAKER RN LEMEER.

1 M-[-KZERBUKNYS

FS BEM M—KXR S—WXE R

1 i & v} HOR Tt 0-S-SL
2 7k 2 PRE R H W-D-SL
3 e W AR IR O-D-SL
4 WA o) ERSEHR O-S-St.W
5 i = L7878 ERAEM O-D-St. W
6 i E L8 SBE—HRH# O-D-A
7 K& R BORABEH W-D-St. W
"
W-D-SL

E 0.1t \\;D\\St.;p
:E ~
i
ﬁ 0. 01
B 0-D-A

0. 001l l —

HESH Vsr(m/s)
B2 M-S-/K=HAMEEGHE j=0.09 m/s)
= MR RO R

1. HE/5H8/BRHEO-S-SL)

RN REMTESENKET, BRI TH
BE/AB/HRR. TFHRESEBD, KHEEAK
HWHRHEEEBTH  AEBRARERERERTH
#. Fet,l FHESERD, QS WHERAKHER
BENHRA BAEBEKEEHERATEHETFEA
SRR EREREMBERE L AHEE, TUE
AEMMEAKBZEE - LEXFEHAR. AW
ERMR . BBPOREEELERRXE, #8mHm
HAK A Z B B AR RN S E S, AT
ERBRXEIREMMEEE FTRRERT, 2180
RT . EREEFEBZERENHEEZHENE

HEOBREGHW, B3HEH T HAMBATRWEFTE
BIMGR,

Bl x
G w-kiRaY

B3 whE/ R/ BRRO-SSLAEE

2. kE/FRE/HREW-D-SL)

20 B/ 43 B /3OR B (O-S-SL) 3 b 37 B K
HE,NE 4 FALEIMBEEBBRRE, WS
K A8 2 (8] i34 5720 15 R R AR, F L3 3 O
in 55 45 il AR K A 22 (8] 9 YRR R Of i8R B R, DA TG B
KWL MAKRET AT, BREBRT KE/KE
/R BT ERBDRAKERS,.BLESK- KR
HERR LML RN BREBRENIT,.EF
HEMMR LYBBET)T, EREXE S B WA
EEETHRREANAR AMEE+HFEE.

iR E

[ 8
M
B8 &

WA
B4 KE/FRE/BRIE(W-D-SLOR KA

3. HE/SRR/HRK O-D-SL)

X4 B oK 2R X B B9 B/ 43 B/ R i (O-
S-SLMMAEBESES  ELHKHEKRBTFHMAED,
HKREREXRE BREERETEIEHMNT
SEHEANBRESHERATHRT (LHE S,

MNE S TUEN. EXRET B P OMHEMK
HHoYaBESE—& BREYREEHMAELE,F
EREREKR, R/ o8/ #RHEO-S-SL)—



BI8EBTH

ZELE KFERM--K=MRMYNLRBR +33-

B, URMEEE, TUFIRKREAYHEES
FTHH,FREHR TR, EREETHH-ZHE
MREHEN R RO BEREW .

o35

3 ==
>

H-KiR &9 %///////%

R

N\

Lt

B 5 W/ wE/ BRI (O-D-SLIREE

4, HE/ S B/ HRIERO-S-St. W)

MEE 6 BT LE B, 24 M 2 /3K 80/ R 9 (O-
D-SL)# IR B ARG, EE FIREFHHIAKE,
K R R TR WA 5 B 1A B BE T, A
T 9 384 0, S OO 9 R AR U, TR UR TS
F¥%k, YORD BRI TE B . 7T LU BB R0 5 R
0 L/ 4 B /B 4 R W, — R B T THOBR R B
WAFEE, R —HETHBXEREN. LR
—FRE T AR/ R/ SR SR B W/ R/
FRMAHE T EXHERT . BFEENEFREN
MR B 27 K, 78 IR 3 1

gl

6 WE/DB/BRSERO-S-St. WHrn&EHE

5. WME/RE/ERSERO-D-St. W)

ME 7 AT LAE S, Y30 T /R AR R
(O-D-SLYMIFHESH G , wh A FK A A7 2R AR F 3R B
RE, BEYEE WA, (B2 BR G Bk &
BHBLWR . FHERBE/ BB/ BERTBER. 5
mE/ B/ ERS B O-S-St. WML, AEEH
PR A /R BR S B W, —Fh BT TR 8
REBREYFE, —FEET LR, HERARTMN
T/ IRE BER 43 2 B B/ IR B/ PR A B AR
TR,

LIEAE]

A
M7 WE/IRE/BRS R R (O-D-St. WRER

‘6. /IR /TR (O-D-A)

W 8 T LA B, 00 T/ FR /R 4
J2 ¥ (O-D-St. W) B 37 5 20 J5 , B 3 8k 5 19 W 44
BEWBIHDE TR, RS F k. SFHERY
1T 5% T TURS b — 2 WM 2 0 4 20 M0 TR B R 445
TR R E T /R FRR . ST SR
HE— A, BOR G TRV B F DU R Al
BEE RS BB T , B N iR & W HRs B T K
Fom, FUEAYEBIMEFRENAELSE
BE {0 NG B 35 B B K, R T B KO JE H A B T
EHRE THE,

7. KE/RE/ERSERW-D-St. W)

24 58 93 B /3R B0/ FFR B (O-D-A) B3 B S
J& » WA FUK AR R B IR BORE 3 HIR & W R
B 26 T 55446 5 00 18 WA & K R 5 18 R
B, TY TR, EE TSR, RA
ML ERRERN, FAETFREEENE
HPOREGHEM, BT REBESR, 85 ML XM,
K B/ BOR S B W (W-D-St. W F 6 R, B
FESRKHHBERAERBHEL. BEBHEY
5, KHRHS B Mk (LE 9,



- 34 Wm K % B 1999 4
3, Bhaga, D. & Weber, M. E. : Holdup in vertical two and three-
phase flow, Part I : experimental investigation. Can. J.
Chem. Engng,1972.
4, Giot, M. ;: Three-phase Flow, Chap. 7. 2. , McGraw-Hill, New
York,1982.
5 BREB.EAFIABEAMSAKASHAERNHFENRAR, ARXE

B %«

wHE

9 KE/FB/BRSBRM(W-D-St. WREHE

W-S-KEZHMABPEEESFHBERORE,
ERAFRMEHFENESE S, THEFEHARAE S
MRS, ATELFRESWSHE D, BN
B RLETEFTEOEE, & THEEFER-<-
K = B e AR B BT, AU R R B, A g R
HBETHHBITE.

B2 BRAM-S-K=HBEEYWEKTEEEA
BT R, AR AL 38 5 A T R RS Tk B9 2 B 3 25 A
WRBEARWARLEAEENLANE, MELE
BEMNEREL,

$ X X W
1, Tek, M. R.: Multiphase flow of water, oil and natural gas
through vertical flow strings, Petrol. Technol,1961.
2y Govier, G. W. & Aziz, K. ; The flow of complex mixtures in

pipes. Krieger, New York,1972.

6,

RKEM L ¥/ X,1992.
FEY . EHERMALABAMSK=SHARRERSIBEOHR
F,EREEKRFEML ML ,1998,

(B Rg B ) :1999-01-27)
WE . RHTF

S2a2a3a3a2aadadadadsdaldalalaidalalads

EHERLHETHY

1998 4 % i & K K% & (0.3%) 2 1985
F AR AU LM 38X 10° M /d BT
ENAECHELEMI6U, HERXBER Y
221%. WABRBALKXBHERLRBERTH, L
L TRAALMIPBAY AR B EH T L AR
W 1.0%. ~ :

19984 R R A RARE > Xk 3
11 530X 10°m*/d ¥4 i £ R A F. EBRMAE
R 5w EH 47X10° m?/d, & 1993 $ it &
HEBEVH—%, HThEXFREF o ¥
B KB LA FETHRAAM, AL ERR
# 5 b E AU v 636 m®/d. BRIR A B ik & ¥4
T 1979 F ket & it F (4 426 X10° m3/d) {2
Wit ERAFRLLY 152X10°m*/d & > ¥,
AR IOABRRAZRBFE 7TABERL B 7
ETRATHY,

BTG RFHEA 1998 £ 5 Kk HH
o, LEGHAERLE 1993 AR RHKE,

A E1999%1RA18 # KM b &
12 813X 10°m*/d, st L & B B 3 M 0. 5% (67X 10°
m/d). & K R % i gk ¥ 0 T 73X10° m¥/d. 9
TR FAFOALEHERARZITRITHAE
EEARHYABE 1998 FHF, LB RN
BT 43X10°m*/d, b LMK 1.3%,

B BUBRERFETEABA.HAREF
B, 2 EHAARARE IS (R BREA
AR H A 5. 2% (64X 10° m*/d), £ ¥
gt P LA B 10.7%, HF 47X 10°
m¥/d R BREFMBK,I6XICmY/dREF A,

1998 o R RLESLA2.9%
(64X10°m®/d), & # 2 274X 10°m?*/d. £ ¥ B X
R A 32X10°mP/d, b EAE T L HHM 16
X10° m?/d,

HhSoS

2SS Sesete eSSt S trse et Satese ety



* 62 .

wm K & i 19994F

=i

ERE
) 32

* M

Rl A R
HIEIL

He Xt 4T
WEXx

R ikl

E 3]

EX E

it & o+ A

BRI, 1955484, 1985 FRPEAMRXARSEHBR T ¥ 0% 8 304% L, BT
FEAHMXARSKEERBSELRLK.

AT 19994E 18, )

R E, 197244, 19944 W T EMBM R KRE,1I997EELEM S MR K ERT L
ENLRENLEMEMR K ERER T #40.

B ##2,19604F £, 1986 F Sk FR/ARER ¥R ARKREZEARYHE LI, MET RO M ¥ KER
BBNEYHEBESTRTEHIE,

PEOH, 196744, 1991 Sk TSP B T K% . AAENIE X %EHFRNEBHE T,

196344, 19864F e FIFEATERUETRR . AEFEAMRARLFILEMEEREE
B RN E R T,

A TFI19994E 13,

TR, 1971464 ,1993F B FTAMRFEGERGERH RN ALE R, RETTFERMNEE
AHATERARNAEEREHE, EBEA™ HERFRIIE.

WML A, 19744, 194F BV THEEZXERF AERLEXBARFH N IEZHRER
BRERFWEE LA, _

BB IRIW, 197744 ,193E BV FTREZABFRIRIES TZRELT L. AETPEA K
EHBEMEAAFSAMARNNTREERERTE.

TR, 196944, 19924 THEREAMERRM T EL L. AEFEaMXAKASKWN 4w
FEHRASKAANEOWMITRERETE,

TR, 196744 ,19904E el F R K A M F B R TR L2k, LA KB H B R SFEL AR
HMERIAANERMEREHRTE.

TR, 196544 ,19884F ek FTHRPH LK% EBRBHEH P LT L AEPEHOBMKXRAIR
tHmERRBTETIRLITE.

BYE TR, 107454, 1997F L FTAMKEGE R BLREEL L, RES NHFHTE
LB R B THE .

TRIM,195744,1985F B TRYIEAMARRLIBER T ¥RNERAALR . BEFEA
EBEEREAF BRI R ESWEEE,

BRI B, 194444, 19664FE M FHIT AS T S A&, AEFEAHERIY
HREEBSHHAANZE NBELEFHAREETE,
TRIF,19564F 4, 19884E 6 FHE KRFNRN LW (BB ,1991~ 19924 h E A\ R
EEHIR¥EMMEEE LG AEPEARMBBESI2AIFAR B TEIT, & 7 & R
R,
BEIRBIW, 192844, 1048 R iE T AL T ¥, 1928 EPEARBREE _BESRE
BRXARBBEREEL, BRMAEATEHABRRASKEENRRIHGEAENIHERBEFEL
fE.



stated in this paper through calculating elastic-plastic J integral and tearing modulus. Meanwhile,
critical pressure is anticipated in unstable crack propagation.

Subject Headings:] integral,tearing modulus,axial crack,stability assessment

« EXPERIMENT & RESEARCH -
Cao Danfu:Field Test on BEM-—6N Oil Flow Improver in Weigang—— Jingmen Oil Pipeline,
OGST ,1999,18(7) 27~29.

The paper introduces the commercial test of BEM—6N oil flow improver in Weigang——
Jingmen oil pipeline,discusses the reason of influence of shear on the modified effectiveness of
crude oil improver. The test results show that the BEM~—6N oil flow improver is effective in re-
ducing the oil’s viscosity and pour point,and as a result,the operating temperature of the line can
be reduced.

Subject Headings :0il pipeline,crude oil,o0il flow improver,field test

Wu Haojiang,Li Bin et a/:An Experimental Study of Oil-Gas-Water Three-phase Flow Regimes,
OGST ,1999,18(7) 30~34.

Visual experiment on flow regimes of oil-gas-water flow in a 40 mm bore horizontal pipe
were carried out at a pressure of 0. 4 MPa. Characteristics of observed flow patterns were de-
scribed and a flow pattern map were generated. The observed flow could be classified into seven
patterns. They were water-oil based wavy flow,slug flow, and stratified flow. Also many new
flow regime configurations were found in this paper.

Subject Headings ;: horizontal pipeline,three-phase flow,flow pattern,experimental study

Zhang Zhaohui: Application Analysis on Heat Conducting Oil of Heat Medium Heater, OGST,
1999,18(7) 35~37.

Taking the heat conducting oil used in Zhongmu——Luoyang oil pipeline as an example,the
problem on service life of heat conducting il of heat medium heater is studied. The result shows
that the high temperature operation,local superheating ,nitrogen isolation free,and high impurity
shorten the service life of heat conducting oil. In the light of the problems,some countermeasures
against the problems,such as adopting by-pass dilatetion tank process,installing a cooling tank to
isolate air,and heat conducting oil filtering and refinement,are put forward. Taking 3 or 4 years
as a service period into account,expanding a service period of heat conducting oil could save a cost
up to 100X 10* yuan.

Subject Headings :heat meduim heater,heat conducting oil ,service life ,measure

* METERING TECHNOLOGY -

Luo Minggiang and Zhang Jingpeng : To Understand the Measurement Uncertainty of Natural Gas
Flowrate ,0GST ,1999,18(7) 38~41.
Analyzing the measurement uncertainty of natural gas flowrate is important. However,some
—_ 4 —_—



