


ZHRFERSVRILER

—. [PHAHR
036001 KBTS EEBRMBATREFHINA

036002 ﬁﬁﬁﬁiﬁﬁ&g@ﬂ%m .......................................

e

036003 a&%;tg& #ﬁ%zﬂ*mﬁﬁ .........................................................

AEWE FMRT X &

O%msm1*5@%&&1”¢FE&§%%§%F&H%&E

MR RN

i # B

ooooooooooo

----------

ZFEF(19)

036007 EETE&M*@&%“%%%E@%Q .................................. e,

EWAR HTE

HRE(28)

0%m3m$gmm1m ﬁﬂﬂﬁﬁﬁﬁmﬁmﬁﬁ ....................................

s <Az W & * ¥
0%m4wﬁﬁﬁﬁ&%&@#%¢&£%¢@ﬁﬂﬂ%%i
- &K RBAz=k

036015 ﬁﬁ*ﬁﬁcFﬁAﬁi@}}] @m%%ﬁﬁfﬁzﬁ .............................................

~#% f FiM
0%m7%ﬁﬁ%¢%%ﬁﬂﬁﬁmm% ..................... HIRE
036018 S TEARISIK A B S (IR IBTIF Gy vvvevrrnrnnrrennnnannns FreE

036019 S EWTEREFRDTENEEBFES e AT F R

---------------------------

® JE(43)
FEBER(49)
HEIR(S4)
PN S 8 )

036020 %#ﬁﬁﬁizﬁt& —u?@ﬁEMET%‘l%ﬁ)f"ﬁ .............................................

i " BIWmE

036025 ﬁ%ﬁﬁﬁ@ﬁﬁmmﬁ r&m;‘k%ﬁ% .............................................

~EE=

036027 ﬁ&ﬁﬁ&%#‘ﬁ%g‘f:m;ﬂ%ﬁ}\m%% ..........................................

~RHER Hz#

036028 _ﬁ.&ﬁﬁ/khgﬁﬁ;/ﬁﬁn&ﬁ ...................................................

R AHRE

036032 ﬁ@'%ﬁﬁ]‘]ﬁ{@ﬂtﬂ —hﬁﬁ*ﬁﬁﬁgm%q@ ....................................

“eee ~HE#% BKE
o%m3m—mﬁﬁﬁ¢mw#wmﬁmﬁm§ ------------ HWE

FHEROI1)
HhBEFF(96)

036041 SKBRARF G E DB AT e ereerrrereersescmsmiiniiiiiiiiie.

.......................................... }lj\ﬁi’ 3:\ 3‘(” E
036043 ZEBRHR TR R AT E R AR R B F - weeee e IFHE
036045 ¥ S AR B A i FRSL R BT -erveeeeeeee X1 487

A FE(100)
RIEAH(106)
PRE®R(111)

036046 mﬁﬁfg Marangom ﬁ%&mﬁﬁg{% .............................................

PR ERA
0%m7%ﬁﬁﬁﬁﬁﬁﬁWﬁﬁﬁﬁﬁﬁmmﬁE%ﬁM%w
PHEIF =RA
036049 ERVARIIR X AHZE 8] BEAUE] 5y i T TTIE KM v voeeeeeerereees

......................................................

I

----------

WK% FZA121)
75 58(126)



036062 ﬁ&@ﬁ@ﬂg%ﬁﬁﬁﬁﬁﬁﬁm% ........................... pﬁ‘ﬂy_ff_
036064 %= &M EFHMARAT SRR THH FEE KRR
%wﬁFCDEEE%Et&ﬁ¢—%iﬁﬁWW%%%m
seee R BRE BIE
owmowﬁﬁﬁﬁﬂﬁﬁEM§Mmeaﬁﬁ&Mﬂ%
0%m1ﬁﬁ#ﬁzﬁﬁmﬁEﬁﬁﬁﬁﬁ&F&&Tﬁ%ﬁ*%ﬂ%
eoeee $Atﬁ E Xﬁ
036073 #R{ﬁk @E?&ﬁﬁmmﬁﬁiﬁﬁﬁ ....................................
sennes s X EXE WRA

---------------------------------------

=
B

0%m6$EMﬂKﬁEﬁ&wW£REﬁﬁ
0%m7§%ﬁ%%%ﬁhﬁiﬁ%ﬁﬁ%%ﬁﬁﬁi

ceeeees TR BAFE K
0%%6mvmmmﬁﬁﬁ@&ﬁﬁﬁ%ﬁMﬁ_ﬁwi

weue -~ B EKuE KEA HER

0%%7%% W%%NW%H%w@&&&& MK 2 R
036104 FAH BERBEHMEBEEN TR %
036106 WMEHKHET 90° BESBHAMHREHAR BEE KS
036107 MMM R ENKEFFMEHAR---F & ZFHEA
036108 _ﬁ;ﬁmﬁﬁﬁﬁ%ﬁ*ﬁﬁgg&ﬁ&ﬂ% .................................
A E B FEgkx ErE
036111 WMAKZHBHRE R RNRZEHEARBHAR - & THWEH

—. KERHER

---------------------------
........................

------------
------------------------------
...............

..........................................

......

oooooo

036010 FH XUt A& Bk —EE R AR R AR TLR & B i 3)
036016 =¥ BRI ERAZS I LRHR
036024 =T ARG B BY I R 25 T bR 1 BB 3T
0%%0%ﬁ%ﬁwﬁ%ﬁ&ﬂ§ﬁﬁﬁ¢%%ﬂﬁ

---------------
---------------------
.........

KERE
0%m1ﬂ”%(w%—%ﬁ)ﬁﬁﬁﬁﬁﬁM—nAMﬁﬁ
owmo%iﬁﬁwlﬁﬁ%ﬁmﬁ§ﬁﬁﬁm
“rens % W M=
owmsﬁﬁﬁﬁﬁ&¢§ﬂ§ﬁ%%m RRPHIE HERZ
036050 R0 %a s fniE PR B RLE B R & 7 A0 R #
036051 TEFFLMLR A S E AT KRR
036052 RFAE AT SRR TS ARSI
036054 <[ PIAHEE AR BLFIE SR HERF 5
036056 FURL7E AR B #8454 P B TR
oxmvﬁﬁ%%uﬁﬁl%ﬁﬁﬂﬁ%ﬁ%ﬁmﬁTm%
- B 5

------

------------------------------------

---------
..................
---------------------------
...........................
........................
........................

---------------------

KR
I

...................

FFER(131)
FEAE20(138)

...........
----------
---------

JA751E(166)
Higi£(172)

HEE](179)
KFELR(185)
SALIE(191)
E #(196)

.Gabriel(204)

FERTYE(209)
KX H(216)
4 RH(223)

JA7147(232)
JA7147(237)
JA 7147 (242)
48 £.(247)
R B4R (254)
B HE(259)
A0l (264)
FANERI273)
FEUER(279)
FRENK(285)
REN(291)
PRER E(298)
E#HBE(306)

EHBE(312)



036058 S{Zﬁ@Agﬁ@*ﬁ*ﬁ%@%ﬂ*ﬁmk{%&m ....................................

0%%1%@&%%ﬁ&£ﬁk%%m ...................................
VORI RS TE B BB TR 2R e evveorveeersnssassssnnnssnnsaenanas

036066
036067
036069
036074

TE NIRRT B RS R BT A R e eeeeememeees EEM
CE |3 ek 7Lk 771 N2 X SR Bk 4k

-8 K OHER FOE
036078

B FEC
:ﬁﬁﬁﬁﬁﬁmmk&ﬁﬂ """""" 5 & HHPE
B T (1 FC EL R RUFIT e veevervneneesnnenvane Bk 6L 3
2 7] [R) P 3 O P RRLAT A BI vt e eeeeee W% EE

036080
036081
036082
036083

wos %hm ENH
%%wiﬁﬁwﬁIHMﬁ%EM%% R N
%ﬁ%ﬁ%ﬁ

036084
036091
EDE RER
036092 7
~HKE FAE
owwsﬁﬁm%ﬁzmiyﬂ% ------------------ £ R BKHE

BER£(317)
ZRFUHR(326)
FZIER(333)
HHBE R (342)
7k ZE(348)

.}L%%‘%ﬁ*ﬁﬁﬁ]ﬁ{ﬁﬁ?ﬂ ......................................................

@EVfﬁ}ﬂiﬂiV\ZE“ki‘ﬁﬁ*ﬁﬂiﬂﬁ@ﬁ*?ﬂquEﬁrhﬁﬁ ....................................

REEF(358)
B (366)
A BT
FBEE(378)

7KS}Z$EJEV9 ﬁﬁ;mm PTV *%6{9’{ ................................................

¥R K (384)
BEE 5 (390)

ykmﬁm m%ﬁzﬁméﬁ—f&ﬁﬂ% ...........................
TW}\%*JA@I&%L#_] B‘JE%&{E&M .............................................

BRI H (404)
R (409)

036096 EI‘E?IETJRLYLL ﬁﬁﬁ&ﬂ)&ﬁﬁ%{# IE.I ﬂ ..........................................

<A 5 AEE BKE

036097 ﬁ?ﬁ' Eﬁm@%ﬁﬂ%%gﬁﬁiﬂlm ................................................

.......................................... X B kLI| ERENE
036098 S PRAHTR I ST FEHIER oevveeemnenmnnanenes TR ZF &

" R

PRI HT(420)
TR (426)

036008 &%;EP CO2 ﬁﬁigﬁﬁm%mpﬂﬁﬁﬁ .............................................

.......................................... Imﬁ F & %%’.\.ﬁ

036012 E‘%%‘lﬁ ,jg vﬁ-ﬁﬁﬁiﬁi%ﬁi?}(fﬁﬂﬂﬁﬁ“ﬁ ..........................................

.......................................... Ejsz },J\ ;@ &Bﬁ?
036022 WRHFEKERME R4 28 1) B E BRI 7T
ENE BEE
036023 BAEZFIH R B R A EHD 3R40E A bR R AR T 5

...................................................... KB =

------------------------------------------------------

R

---------------------------------------------

........................

036026 E‘Fi’]’jﬁﬁ%ﬁ?ﬁ‘f/h R11 Y@,ﬁﬁﬁ?#‘%%‘l}fﬁ ....................................

-3 & FHM

B3R

036029 #‘Eﬁm&ﬂ% %#ﬁﬁmﬂi%kﬁﬁ .............................................

HhE BRERF REE
I

BAKIE

2 #472)



036034 HBIEFFEA FAKEKFEMAEPRBRIN G- 18 & FFUE

O%%SEﬁﬁﬁﬁ%ﬂﬁ%ﬁEﬁmﬁmﬂﬁmMgm .......................

-

oxmgﬁﬁmﬁﬁmﬁm%mﬁﬁﬁwm% ........................... ﬂﬁ@
036042 FETFAIEAHEREE FBFARTIZHERL - coneeeeee RUHE KD E
036053 Stokes ﬁ;ﬁ:’:ﬁiﬁ%%m&ﬁﬁm .............................. %-&;—5

036055 KL Coriolis I ¢ 1K AR R BT AI & KR e vvevveooeee

...................................................... %%m %ﬁ%

036060 ﬂllﬁﬂ%ﬁbﬁiﬁﬁﬁﬁlmégﬁgmﬁﬁm&% .............................

R FHH

om%sﬁ%ﬁﬁ#ﬁg%¢mlwmmﬁmmm&ﬁam --------------------

R AR

owmsﬁﬁ%mengmqﬁﬂmgﬁﬁg ..............................

.......................................... EE% %FE ﬁ w
036072 BT B LR TALES i eeeeereerereeeneenen 2z

036075 EIPTSTRRETR 2 B I ZUEAE R e vererrrerrenresenntmiiniunennnnincinans

------ KWW % % W % S R ELH BRI

036079 %WY&]E\J’( ﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁ;% ...................................

XX BAR OKAR

036085 ﬁﬁmmkﬁkmﬁﬁ%ﬁyggﬁ%ﬁ% ................................

036088 TEINIBVE BIFT G M -oevrerrreernrnssennnnntaniiinnnn =Y N
036089 7K IR E VI BB RIFHEARIUBT FT covveevmeeemseerneees &

036094 IMPACT: —ﬁj’ﬁﬁﬂlﬁﬁ*ﬂmmgﬁ@&tgﬁﬁ: ........................

~-HKE fEE KREE B R
036095 #&iﬁvﬁi%%lﬂﬁ%ﬁ&ﬁﬁ#ﬁ ------------ . & HKE
036099 T BRI BHFFIE R LIRTF T -eeveeeeeees KEF WA
036100 %R AMBERBETE I HToeemeeees = AL x A
036101 ATk S MM REN S T EERUE e TR
036102 BRIAEISAAFMEEANBRAER - FER CHFEF
036103 HHiR/NERTEXE HIFPEBPE S RFIERITIGT oo oeereeeermeranenes PR

036105 ﬁ%ﬂ{;}hﬁﬁjﬂﬂg%ﬁa—ﬂﬁ ............................................

RER RXE &
036109 iﬁﬁﬁ%l’ﬂ‘ﬁ?&l ﬁﬁ%ﬁﬂﬁﬁ*ﬁﬂﬁ ------------ B E RAm

036110 gﬂgpﬂgﬁ;ﬁ. ﬁm,&mﬁ% PIV JU B eevreverrensernnennnnunnnancennen

~E B RS BRE BIEHR

036112 ﬁkﬁkﬁ*ﬁcﬁﬁﬂﬁﬁﬂﬁﬁﬁﬁﬂ .........................................

- R ¥ EXE
036114 ﬂﬁ@mﬁiﬁgﬁﬁﬁﬂﬁﬁ‘ l:jggggmgg ........................... 237

v

A 1#§£(478)

B 18 (485)
B H§492)

PR B8 (499)
B E#R(505)
BWER(S1)
FEUER(519)

HERE(524)

..........

............

REHE(544)
R (549)

----------

HAREL(S67)
£ RI(574)
FEUER(579)

O T E(588)
RIBH (594)
P SC42(601)
I, 5% FH(606)
75 3C58R(614)
I ETE(619)
B EH(627)

----------

B ZE(636)
KR (642)

H % (653)
EEHFA(659)



FE L AEAYEES Z AR
~7-7I< 300 9'A 4%, 036001

SRR ERN AT ARG R I A

ZEE' IMA' #HE’

| VG 2000 K 2 AR E 5 Rk = 7592710049 2 742 KR SR Bh 31 8 11 BR. 710048, 75 &
|99 22 | A AR LA TR T R G RARSEIS. WA Y ERE, A HORIEAT BRI R — e
Bl AAHFEREEMN BIRTTRS: RUEFTETMRZE. KFET. AXFIMAERE. i it
REMIXIZE . LPHERAT M08, MR THETWPNAFR. SR 550U T %5 bl e ko
MR AL, HREAR: FREERALHE. Lo, AEERE: RRTEA. SHRE~LS
TR BB R it R T e AL
KRBT FBHARR Y RN RE
h 435 TK325

Apply the Character of the Vapor-Liquid tow-phase flow in

Liquid Level Adjusting system
Li HuiJun' Wang ShuZHong' Sun Ding2

I school of Energy and power Engineering, Xi’an Jiaotong University.Xi’an 710049
2 XiAn design courtyard of irrigation work and exploration survey. 710048, Xi’An

Abstract: the vapor-liquid two-phase liquid level adjust system is a self-adjusting system in
character of vapor-liquid two-phase flow to keep the liquid at the needed level and not
consumption energy so as to guarantee the safety and economic running of the equipment.
The paper was analyzing that for the adjusting process, effect adjusting performance factors
and economical efficiency of the adjust system is analyzed. The theoretical analysis and
successful applications demonstrate that this adjusting system can steadily maintain the liquid
level, and its performance is fine. This adjusting system is safe, reliable and doesn’t consume
energy with no leakage. Also it has overcome the shortages of other products such as easily
blocked, worn, corroded and leaked.

Keywords: vapor-liquid two-phase flow; character; liquid level-governing system
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AICX AT THIE, MIN%E R TS RAER P BRSO I 0 19 20 A6 R x o ot N R KB 7
MM, ¥FATRRERNREMGERN.
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RE SR AFAMEER (FK FCD RERNEFEFHUSTFENAN—NEE
M, Gl FRERNHE (LMFBR) KA ER (CDA) MBKEMNECHEE
WPHFEFCI AR, EEXK, X—FH. TEAFTREANERALBITEEEXEN
JTEXEFNHR. FLRZEEXRERMFELSAR 85 EEN R TAITRITREMLT
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RAERAERWTENE. At RATERPFEN BB, ST EFERTEE
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0, H/REEREN, REELNERBHNELRELREFERT. (2) HERA
BERETHEA RN, RRENREBERAF IR, MLk LRI EN IR
FHEHE T A, 48 Tuland 1 Dobson HIBFZE, & FCI &4 F, B} T=2000K~
3000K, HEXMAEKN 0.8~1.4um, HHL—FMHEHEFAKS. fil, LEHH
R F TR AE R 3000K B, 43518 25%, 50%, 70% A4S AE# M A S 0.001m, -
0.01m, 0.1m FIKETRE. FUERHBRETHIBEEENZREFERLFNR, R
EHE RS REB I MBRTEEBNK P E R FRAE. A0 LR p B R RS
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Kt & —AHFMBKE: ¢, —RBHREBHOBNRNE; T, —REBEHRE

B ARAL, K: T, —A AR, K o —REEEHH, HEH 5.67x10°W/m?
Kt

BIER, T, =qw+qFB+qsl 1)

hfg

Ref, g WERRERRERH AR, wnd g5, DA B AR TR
XTI wimds g% 0 B TRHR B AA AN S RAE,  wiml

3 FRSMERIRS ARIRY

ETRAMBHIARS, THREFEBENRLREEN, AHENEH: (HDWRK
RN, FAAARSKMERASYERRETR, S THEREHENK, RERE
A2 OB AESTTIRES ERRKKT, FZOHBBERIMET. (2) mRKER
WHHMIKEFRRR, BRFENER ZVESATIRERBRE, ATI-ERR, #
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A RIZR T CHYMES, PM-ALPHA #1 IVA-KA Z#8i5, (B8 Fletcher 2% F X,
X AR, FAFRANTREEARERT . &35 FBIERRIE Fletcher fFiEH.

R S e B VRO T R MAC ) A BT 5 I YR B3 T A 4 M 71 A0 S R AT A 8
B, ARABHAMERRENAR, FEKOREBE, HEBMKEEN 6, &
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B RABE B>, Fltn 2500K B R 60%, 3500K B RF 34%. RIBLRE
#ERE 1mm K 1000K LA EHRIESHROBEELEREXR,

9,~Cr-q; (4)
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4 RHF AL
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Kb Fy ARBMORER, m’s V ARROGER, m’: 4, WANRNSARE,

W/(m-K): Dy A#IRMER, m’.

Y
HIE Liviie Cg=( % } (8)
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) 2R T A S5 8 AR FEHE IR Nu, [, = max(Nuy, o, Nuy, ) » Fp GRSt /REHE
UE- ]

0.8
Nu, =1.5-(1+58p™)| 0.037 — et PT (12)
o 2-443 2/3
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B T MEFEHAMMXANEEREWHEFHERAAREENEERE, RIAHKELHSH#
BE AR S BKHE: BN ESREERE XKRR, BRSRGER -G EmEA b
Wsh. HFPNILETRMEK. RAKFHEEIKE, TiHER BT HE B RE I IR m ok
NEE RENTREF R B BHARRE LA EENST, B THE~RSIHABHHENE
fo FERBIHKRASEFSENME ERMEE A Y.

KR MR AHHE RE FREd RiE

Strategies for improving production performance of liquid-producing

gas wells

SHENG Ru-yan'?, LI Xiang-fang', LIU Hua?, XIANG Xi-yong?, DING Liang-cheng’
(1, University of Petroleum, Beijing 102249;

2, Geo-Science Research Institute of Shengli Oil-Field Co. Ltd., Dongying 257015)
Abstract Two-phase gas-liquid flow in porous medium or wellbore, could have a remarkable influence on
production performance of gas well. The main factors influencing instability of flow in porous medium are
reservoir heterogeneity and rate of gas production, which behave as inhomogeneous advance of water front
resulting in gas wells locally watered-out untimely. And liquid blockage can greatly reduce gas effective
permeability, thus remaining gas- can flow only it reaches certain critical saturation. The key measures of
improving ability of flow in porous medium include ascertaining reasons, direction and speed of water
invasion as early as possible, determining reasonable well-arrangement system, limiting water invasion
through strengthening gas reservoir management, and early water-control using horizontal /side-track wells.
And the major measures eliminating condensate fluid are introduction of surface-active agent or miscible
solvent to reduce interfacial tension, adoption of downhole electrical heater or in situ combustion to make
condensate fluid re-evaporate, and thus improve flow conditions. Through analyses of flow regimes and
instability of gas-liquid two-phase flow in wellbore, ways of improving performance in liquid-producing gas
wells are put forward, such as gas production by water drainage and selection of appropriate tubing diameters
and rational wellhead/ downhole choke.
Key words: gas-liquid two-phase flow; production performance; flow regime; flow instability; recovery

factor
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RHFFEEF—BE EEEESH, HPEERAKMERSGRKIERHT= LK, &
T B RE FE5 RN R E KRS BEATR . B KRS EER
RAEZAFE: © BFSHBEENBWARESHNET S @ RENFHN
ik FUKIREY) KT HEBK, SBUABIZTRMEKENE —H9 TR 8k
BoR, MMRETSREOREREE: @ TP LT HEEA R bmEE
RH, ERSBFRRREE.

WIMFZFEXTIER . SBHKIHERE T KBHIR, R TEmEH&E 8 7R
B KM MG R B S — RIARBRD . ERESBHEARD T IHTFREIEN
W7 AR D RET R, 8BRS NTREREE. EIBRMMT ST H%
HEE, 2XEETHESHETRREERMBRZINEM, NTR G SRE™
WAHFFRENEHXT .

2 EPERHTREN

MR KBAF BRI A KEZG K, RGN, R\LIT FHAER
. SBKER, ERHERANBURIEZEK, ~ERMMD. FREED, BE
WREZEE KRS ERREE, KO 5REX A ETHEBRE.

2.1 BBEFHBEBSIEMF

B TERRFAX WAL FEBANREEE TR, Rl THREREREBIIN

ZAE),
w — Pg Fgsina
p= (py - )< Lo LebEE W
K /K.
de | K,
v, €107 Ky /1s (o, ~ oy Jgsina 2
K K.
He | H,

RP: pro pur—HELRSHEASES, MPa: pg. po— KIEE, kg/m’s pg.
m—s KEGKEBE, mPas; v—SKBTEE, m/s; ke ke—7K. SHBEE, pm’;
g—ENMEE, 9.81m/s’; o EMEM, ° z—SKFHEHIRFHER.

AW, SBAEE. OKFRESHLRMERS. hEMARA. NWATEESEE
Bzh. UL, EAREHILRAREAR SV E TR AT AR R K. B
EMRRAREE K ENEE. BR, ERANYRAEHFHEEL THSI W
ki, THERIEDREKENRREEEENRW: WRKSEERSET RS
TRRBA;, FBOFRBREE.
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