2016 4 % 40 % PE G R F R (B REFR) Vol.40 No.4

% 4 Journal of China University of Petroleum Aug. 2016
XEHS :1673-5005(2016)04-0104-06 doi:10.3969/]. issn. 1673-5005.2016.04. 013

B AT 1) Rk R 2 BL BT 52

EmF, TR, MEE, FLET,

(1. THEIRFRMTE RMEEBAREEERTIZF A, 7 d EAE 454000,
2. XK FAGFAEAEHBERYEELEERFT HILKIX 430072,
3.ERRFERFTFREGAFEENBREELE T, X 400030)

FZ AR A SRR AL TS b — Rk BEL s 22 8O VR L2200 T PE A4S ) B R2 IR, BT XX — [R) R, SR FH 5
IR L A7 725 434 BHL 0 22 5 .2 D6 0 PR 0 % BRI B A 2 ), 76 LG BR Al T 8 ST BEORL I s 43 Jr AR, O o AR
TEIEATR A O A MER M BB R B AL 45 SRR A A I S W 2k B N BERLAZ g el R BN g3 ) R B
PERE ) W PE R RS 7, 0 M AL S P B 52 T vk DR BN i) Oy T B A 2y LSRR g B EREL S L LG R
73, BLASTER v T AR 3 1A 7 T 228 P 582 W) 5 20 M 8 AT S Bty e B B R AN 0 3 R T VR I s 2, TE W Sl B s 2 B
HEHIIN S 3 W/ N TR I B | TE G P 2 B oA s e i 2%

KB HHR G R AL R Uk

RESHES . TE 248 SCERARAEAD : A

SI AR A, R A E B 55, BTk ARSI A B R RORL g AL AT [ 0], b A0 R 2 4 ( A SRR
fiZ) ,2016,40(4) :104-109.

ZUO Weiqgin, WANG Xiaochuan, HAO Fuchang, et al. Research on acceleration mechanism of abrasive in pre-mixed abra-
sive water-jet based on iterative algorithm[ J]. Journal of China University of Petroleum ( Edition of Natural Science) ,2016,40
(4):104-109.

Research on acceleration mechanism of abrasive in pre-mixed
abrasive water-jet based on iterative algorithm

ZUO Weiqin'?, WANG Xiaochuan®, HAO Fuchang', LU Yiyu®’, LIU Mingju'

(1. State Key Laboratory Cultivation Base for Gas Geology and Gas Control, Henan Polytechnic University,
Jiaozuo 454000, China;
2. Hubei Key Laboratory of Waterjet Theory and New Techonology ,Henan Polytechnic University , Wuhan 430072, China;
3. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University, Chongqing 400030, China)

Abstract: It has been reported that the resistance coefficient was treated as constants and the basset acceleration force was
often ignored on the acceleration mechanism of abrasive in pre-mixed abrasive water-jet. Aiming at this issue, the contrast a-
nalysis of real-time interpolation method were used to analysis the viscous resistance coefficient and the influence of basset
force on the abrasive acceleration was considered. And the differential equation of motion for abrasive was established, which
was solved by the iterative algorithm. The research results show that the forces acting on abrasive from large to small is as fol-
lows : viscous resistance, basset acceleration force, and apparent mass force in the high pressure pipe and the straight line
segment of nozzle. The forces acting on abrasive from large to small is as follows: pressure gradient force, apparent mass

force, viscous resistance, and basset acceleration force in the convergence segment of nozzle, in which the basset acceleration
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force plays an important role in the whole course. The acceleration of abrasive is faster than liquid in front half part of the

convergence segment. However, in behind half part of the convergence segment the acceleration of abrasive is slower than

liquid, and abrasive accelerates slowly in the straight line segment.

Keywords : premixed abrasive jet; acceleration mechanism; basset acceleration force; iterative algorithm
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Fig.2 Distribution of velocity ratio of abrasive to

water phase in high pressure pipe
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Fig.3 Abrasive stress distribution in high pressure pipe
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