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Fig.1 Schematic of self-resonating

cavitating jet nozzles
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Table 1 Organ-pipe cavitating nozzle
58 R~F /mm LR R
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d Ds D L Ds/D  D/d L/d
1 3.0 26.0 12.0 al:5 4.70 16.0 10.5
2 4.0 26.0 12.0 42.0 4.70 9.0 10.5
%) 5.0 26.0 12.0 52.5 4.70 5.76 10.5
4 10.0 28.0 15.0 75.0 890 2:25 1.5
5 10:0 28.0 15.0 55.0 3.50 2.25 5.5
6 10.0 26.0 10.0 42.0 6.76 6.25 10.5
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Table 2 Helmhitz cavitating nozzles

g 25 R+t /mm X R

WS d, d, L, D, d,/d, L,/d, D,/ d,
1 10.0  12.0 10.0 30.0 1.2 1.0 3.0
2 10.0 12.0 20.0 30.5 1.2 2.0 3.0
3 3.4 4.0 3.0 150 1.2 0.9 4.4
4 3.4 4.0 6.5 10.5 1.2 1.9 3.1

3 SREELHERA L

KHEBEME 2 Frw, ATLAEE 2 AR
f, —FRENAVBEE, RRET W EH WK
$o; 5 —FoR R REE BT, R 2EAT IR ST 0 5K

Ko WEMEUE R EEFRERR L, BEMER AN
WO T o, & (MER&SCAED) LEAEHE
JECHE b o JE TR R LIRS R, TR mEE O
58 of il BE Y R T A BE R (UL B AR D ERE )
ek i g 0t 5 6 2 ) K S A — e EBE R
phd B ER A& E, WER & LA EAR/NG I
KL (0.5~1.0 mm), 53 vb 5 B 5@ o W)
FLAZ B2 T3 8 09 HE % A% b, I A5 3] 2% A s
WE SR vh i T S B AR AR LA . A A v bl s 50 8 T e
KA LS, HEREShdi EALRHER .,

Kk
Ei% R4 e K
THBEHiBE A

"ﬂwﬁf‘ﬁn&\\ju | — VN
R g L BRI

Ll e

L — SREAE

L~ F A kad

L 24T A

fTENL e

]

B2 XBRRETEE

Fig.2 Schematic of experimental system
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Advances in Investigation and Application of
Self-resonating Cavitating Water Jet

Li Gensheng', Shen Zhonghou', Zhou Changshan?, Zhang Debin?, Liao Hualin?
(1. Faculty of Petroleum Engineering , University of Petroleum , Changping, Beijing 102249, China ;
2. College of Petroleum Engineering , University of Petroleum , Dongying, Shandong 257061, China)

[ Abstract ] The paper presents advances in investigations of a new jet , the self-resonating water jet,
including its design principles, impacting properties of impact pressure and rock erosion, and field applications in
China. The researches show that nozzles designed on basis of organ pipe structure can generate self-resonating
cavitating water jets. As compared with conventional cone-shaped nozzle with 120 degree of taper angle, the
amplitude of impulse pressure, and maximum impact pressure increases 24 % and 37 % respectively, and rock
breaking efficiency increases by 1 to 2 times. Self-resonating water jets have been successfully applied in
petroleum engineering. Roller bits, devices for treatment of near well- bore formation, self-excited oscillating
water injectors with the self-resonating water jet technique have been developed, and great economic efficiency
has been achieved.

[Key words]  self-excited resonance; cavitating jet; oil well drilling; oil and gas production
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