2002 4 12 A hE TRER 2 Dec. 2002
5455128 Engineering Science Vol.4 No.12
7.y
IR G R BARTE A 0 LA ag N H R R R
HER, FHRE, T3P
(FmA¥FEMIE¥KR, LK £E 257061)
(BE] BARATAHREREREGWMTEPOTFRMMAER. HASE SR THREAHHREN

Boksh Wt EER, BT UHRRBRA KR, kKNS B8 0B R MR AL, 5 BES i
WRAKFE¥FEMEL T HMIERENERXRANGUBFER, B THEEAREBENERT, SARAK
R EBERL, BT R 3 R R Rk, BN R BN R A Sk . B PR B R Sk A0 O R PR RR A
ko FRET K GG A LM B R WA . B SRS BT R R R SR R 4 D T A R IR

[Xgia]

[hE4%S] TE248 [Sck#RiIAE] A

1 KRFARBREXEHA

19 2, e 38 W3 — K ALK 5 P R
FERLEHT RN, 20 2 50 FERW, RIFBEMRK
HAKHFRATRE (FRAKDRE). BEEKIE
BEARKEE, AMTAORBRE K ES TR E
HWRBEKSRERER. TRAMIFEHRREES
B(HEEMYELR) MEEKPHR (BFRK
). A 20 A 60 FAR, Kt R A
2Rt R K HEsh T K H R BFR TE. 4,
Ha¥EREAIKFROENDBRERE, HAH
T 1 700 MPa f3%ESS, AIABKAMEEBHR L 5
600 MPa F Bk op §f L & 4 88 . 3 20 it 2 70 £
XK, KFRBEREH—-DHFHFER, BPANRE—RE
SHE S B B R T R B K SR ST, FRER
TR d . SR MAMER SR, #A
20 tit42 80 AR, ERIFW . =S R . SKHK
MARS R ER, KA R —H OB
B, MABKKHAKEEDNHEREM. &N,
BHEA4. BHBMEE, SETLFETNA, B

[mBM]
(E&WmA]
(fEEmEA]

2002 - 07 - 10
CNPCHHFITRERALRERHMAE

KEHER; AMmEH; MR BEMESESR
[XEHS] 1009 -1742 (2002) 12 - 0060 - 06

SHOER ., mFRMERTIE, SHRART ALY
HpmAEHEEARY, R, &E¥E QR
Tl ShF AL B T B 2 A0 ) ) L B 4 O o AT BE O
KRB ARMD AR P KB . BN, &
B ZGEEHE . B, T, PR, BT L%
G, KH WA —FRFHTIH . WHEMEET
B, BBAMHIAN. —K#OKGFRDEHL . KA
Bl WYL, STHILAERILIE #AT S,

AT LT DY EP S

A 20 it 42 50 USSR, AMEh
AR KW AR R, SEBR P AATTIA IR E
RE S WA IR E S TR, LA BAR
FEEEE, T R R SR 4R W b T YRR OR B R AT
FRLIE . XA RIIKBARBUT K . H T S H
PSR KMV RE B REFAFER, ML
BRTERERA, MAMKT HERRBERA. X
B, i TRR RO 3R 7R R o T R R R R
AR ST el 42 5 51 R S R AR R BB 5
R, BHHMBRREANEREARHRA, ATH

WHEE (1928-), B, WIKMFEA, PEIERRL, aMKEHE



12 1

BB KRB ARTE A TR R KAl R R E 61

ARFMHESR, BRI RBED . H A5
e, HARRBIEEAEA d R A AER R MR
Fo
2.1 BEFEHHRBOENTRRAAR

S R A A8 R /0N R W P )
REZRRKHER 2051 % A ] B A R B 5 AR R
B AR B e S RO B B SE RO BT T LR B
B, HBIA 2 AMEIESH, BIRRE RS EBKE
L, (FHEBKE L BB ER 4,) MEXEK
RRERE Lo (G 0 5 0 B0 FE 52 08 3 8 0 oy

HHS# 50% B BTk B M TR KBRS ), 15351 i
WOEADZFWMABNE R, HFEERNT.
) S
LO.S - Ll ’
L,

_ Lys -
Pu/Py = 0.5 20

P,/Py=1-0.5

YL <L<Lysht

JH L > Lys B,

(1)

K. P, —5HEOES, 10° Pa; Py—BEHE

HOES, 10° Pa; L—BEHE, mm; Li—% %
‘L/QJE, mm; Lo_5_¥§ﬂﬁ, mmo

1.1
1.0

[ T T 1T 17 1T T

* d=2.80mm v=42.31-146.96m/s =

& d=3.74mm v=42.65-83.00m/s

0.9 ok O d=4.85mm v=40.01-80.20m/s ]
LN

0.8 %o — Hipik —
i .S
£ o N
n'? 2 O a o
> 0.6
? 3‘?":,(
Q2 05 T
& B8
X 04 =
K X

o™

R 03 ot

e
"F\N___i

0.2

0.1

o
x| Mt

0
0 02 04. 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Lpl(L-L1)/(Lo.5-L1)]

B1
Fig.1

2.2 BISHEHHAKASERIHFTHE

BAR (1) #F —50T LAHES W45 5 W B
HREEE KN SE T EER,

& 55 K WE 54 K iRt s Mo ik, R i me
S5 N H. A Kendall f1 W C Goins £ 1960
ERREL M O R R KT R . BRpE SR
KW RS T, R R A B
BITEFE IR R G MK D RBFE, T BA % 85
R ERKE A TP RKREFE (W), WE
HREEMEERE T, 238¥#S, SEKFRER
KERKE, BLkmMENBREYBREERITREE
B,

2.3 HHEFRMKEE TR, REFREHF

JE K30 E S Fask oh &

HATE S AT LUE , Gk miE 4 E = 5
WAFHB LAWY, AT LA K PR BE b3 & IR M3 R

HIB TR T 4 BN BE WS B S R0 E N RB AR

Jet centerline pressure attenuation for conical nozzles with crossflow

MKThH, A TR LB S ORI ERA
135~175 mm (8'/2"~123/4"%53k), W4EE £ 45
~60mm, HIHFKKESAT#RE 90% ~110%, H
JEAK AT B 30% ~35% , HEE SRl iR
B LSRR E, BB B F sk, &
EFI . KER. WM. fE. BEAE 13 MMMEKX
HAMEH, PRI ERS 25% ~30%, ¥
Bk R IR 35% ~40%, S 3 000 & R4
%, KBELTHLE,

3 BRHAUFSAERLELHR

B Bk 3h 5 2 20 tHE42 80 AR AR H BLAY —Fikh
RIGH, ERFMAGRGK QBRI FEE, Kl s
SR AWML RIAR, REFLENE, BT
51k “EHEAR”. XMHREMNTEESAME
L, BR—MARBRLEOH MRS



62 ETRRF

LR

3.1 ERBEXAXRAMEHNFER

RAE B A MBI FIK S % 5, S HE T %
R 2 T 0 0 R B o 0 4 T T A R D, X
R R 1 384 3h J2 5 B0 A 10 &b 5 38 97 9 FE 1 Bk 3h & I E
FRBEWE, MR % 5 B AR B i [ A 950 R G AL
PEASEHR, S VAR TS M IR IR, AT AR 2
oo 2 RFEFIEIRE B IRME SR SR, M
B 25 UL 30 A K 7 2 SR T A 5 1 TR O M i
5% 5 1 2 A O 7R 50 5 e A R O

D,

Ly
\
AL LTSI AL L
L,

/J%
>
|
|
S
|
T /////////@ |

Vst

(11 LTI I LTI

L,

d,
W
(a) RFE R

7
7|
o
7

z

7

7

() X IR E w35 B

2 AMEREEERESHTEE

Fig.2 Schematic of self—resc;nating nozzles
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Application and Prospects of
Water Jet Technology in Petroleum Engineering

Shen Zhonghou Li Gensheng Wang Ruihe
(College of Petroleum Engineering, University of Petroleum , Dongying, Shandong 257061, China)

[Abstract] This paper presents the study and applications of water jet technology in petroleum engineering. A
mathematic model of pressure and water power attenuation, under the condition of submergence and non-
freedom, is setup through experiments. A novel method and its model are established to gain maximum
hydraulic power at bottomhole and optimize water parameters. In addition, the basic equation and structure
model of two kinds of resonating chamber are set up according to transient flow theory and hydro-acoustics.
Under the impact of drilling biaxial stress, a model of predicting the fracture propagation is founded utilizing
rock fracture mechanics. On the base of above models and theories, three new kinds of bits, i.e. extended
nozzle roller bit, self-resonating water jet bit and combined jet and mechanical rock-cutting bit, are developed.
Also, the paper points the prospects of applications of water jet technology in deep-well drilling, low-
permeability reservoir production, and enhanced oil production.

[Key words] water jet technology; oil well drilling; oil & gas production; high and ultra-high pressure jet

(cont. from p.52)

The electrical output of the first phase can be supplied to Southeast Asia and that of the subsequent phases to
southeastern China (especially Guangdong Province). The cost estimated for the project is less than that of the
Three Gorges project due primarily to the fact that there is no need to consider such factors as flood control,
shipping rerouting and population resettlement, all of which translate into immediate economic benefits.
Meanwhile, the project will set four straight world records, namely, the largest hydropower station, the largest
generating unit, the highest waterfall and the largest gorge. As a result, the project is of immense significance to
the sustainable development of Tibet and to China as a whole, and is also bound to exert tremendous
international influence. Due to the complexities and size associated with the project, a huge number of
difficulties and problems must be fully addressed beforehand. It is hoped that all the involved difficulties will be
discussed and analyzed in-depth with a view to reaching scientific and practical conclusions for the project.

[Key words] the Yalu Tsangpo River; hydropower; development; investment; benefit
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