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Performance analysis and optimization of self-excited
pulsed jet suck-in annulus fluids
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Abstract;: The pulsed water jet drilling technology suck-in annulus fluids was proposed to take full use of the bottom-hole hy-
draulic power and promote the rock breaking efficiency. The large eddy simulation numerical analysis method was adopted to-
gether with laboratory experiments to analyze the modulation mechanism of self-excited pulsed jet suck-in annulus fluids and
the effect of structural parameters change on the jet performance of the modulator. The multi-factor orthogonal simulation ex-
periments were done and the pulsed structure was optimized according to the fluctuating velocity. The results show that the
structural parameters significantly influence the jet performance, and the suck-in modulator with a rational structure is superi-
or to non-suck-in one. In addition, the bigger the outlet fluctuating velocity of the modulator, the better the rock-breaking
effect, and there is a good linear correlation between them. The simulation results agree well with the laboratory experimental
data, which indicates the feasibility of the structure optimization of the self-excited pulsed water jet.

Key words: jet drilling; self-excited pulse; large eddy simulation; rock breaking; orthogonal experiment; structure optimi-

zation

REBCASHFHE UAREREHERR AR REIAER, FRERRES %, 3 5 m ke
WMRHERNEZRR T @, HRMELRIIESL Bk #TREEKHREHERERYXRE, HE,
M RATREHREANZ AR, BAFEAR WA TREH—RRE 2, RILkkebit Rtk
Horefe, B MIRE AR Bt MERES B RMEERRE KRR K, W ZH TR &,

7 B 3 .2011-05-31
BESTH . ER-973"EARMBT R LR HRTHE (2010CB226703) ; BF A RH £ BT H (50974130)
EEBRMAFROR972-), BOIUE) HAKKA BB B ASAMSEHF TR RABEFESHER BRKSHBE SHEATE,



£35%5 ZoM

PR, ABRTAAK B BIR S AR SHAR S 5 AL « 77 -

KR RS S TEEEB R RS R R 5
7, R I 4 2 — T o 725 2 9 B o T R BB AR A
Bt B R A, BEL AR RERH
BARTS Bk rh T AE 3 T 9 4, R B K IR SRR
W FFFTARLE & 075 B, % B s 5 37 12 B 434 O A
HIF R BATERER , Mk oh 51 LML R AN 5 44 4 it
iR,

1 BWRIR=T AN 8BRS KNSR

TENEGHEE

B 1 ARt E— R A A RIS AR B IR
Gk REF TR, K TEFRBLEA AN RN &
WRAE FITE B SR & 1 0 R O B O X R R R X,
HEEBERSHEEEXMERT , Fs REHERA
IANRS, SEHRERE, BREFHREZTH
BARG RS, 28k B TE UK vh 5 VR T 3
KAh , NEHREANZ IR, BIEBNE
¥, REBCAEBUE,

remex [\ ]/
itk
FERAAD

Tﬁﬁﬁﬁ\

w7

1 $HIATER
Fig.1 Schematic diagram of drilling tool
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Fig.8 Relationship between velocity fluctuation, pressure fluctuation and rock-breaking depth
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Table 3 Results of linear regression analysis
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