2016 4 % 40 % PE G R F R (B REFR) Vol.40 No.6

%6 Journal of China University of Petroleum Dec. 2016
X ERS.1673-5005(2016)06-0080-07 doi:10.3969/j. issn. 1673-5005. 2016. 06. 010

i UV Rk S i T S e P B U o i 28OR W 5

T, AAED, FRE, BT K

(1. PE X FHARREEMNERELLET, LT 102249,
2. PEFUXRFEFELNFERTIRARELER T, T 5EM 221116)

FEE R TR ) 2705 vk 7025 IR R M7 A LR R 55 Rk SR A B A P A Rl A5 000 20 R 5 U U
i, T3 RS U0 AR URL R I RICR . 45 SRR TR AR [R) G TR T, VR U R AL AN (AT L B AR S i
R 10 S DR AN BRI B | T EL RS AR RE T 17 AR S K AT AR 2 B4 SR I e el SO 5 MR SR R B8 X IR 7 A
RSB RCR, , B RNV, o S5 5 W A T A RIS A A0 A48 P 435 0 70 48 A, it DA A ) 1 T A el R R 40
PR e R BURE R BE S M B /N, A2 AR N b AT LA 2 AN

KB A RS ; TR s ORI

HESSES . TE 377 XHRFR G : A

SI AR i HOREL, BARE S5 IREUE BHR R T R SRR ACR TS 1] P B A 2w ( AR
2£hR) ,2016,40(6) :80-86.

HUANG Zhongwei, CAI Chengzheng, LI Gensheng, et al. Flow behavior and particle acceleration effect of abrasive liquid
nitrogen jet[ J]. Journal of China University of Petroleum( Edition of Natural Science) ,2016,40(6) :80-86.

Flow behavior and particle acceleration effect of abrasive
liquid nitrogen jet
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Abstract: Abrasive particles can be added into liquid nitrogen to form an abrasive liquid nitrogen jet ( ALNJ) for rocking
breaking. In this study, the flow behavior of the ALN]J was studied using the computational fluid dynamics method, considering
the properties of liquid nitrogen and its interactions with abrasive particles. The acceleration effect of liquid nitrogen on parti-
cles was analyzed. The results show that, at the same nozzle pressure drop, the abrasive liquid nitrogen jet not only has greater
jet and particle velocities than water jet, but also displays an equivalent jetting impact effect on the targeted wall. The liquid
nitrogen jet can generate excellent acceleration effects on particles, and the maximum particle velocity increases with the in-
crease of the nozzle pressure drop and nozzle diameter, but decreases with the increase of particle diameter. Confining pressure
and initial particle velocity have little effect on particle acceleration, which can be neglected in the design of the ALN] process.

Keywords : liquid nitrogen; abrasive jet; flow behavior; particle acceleration
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Fig.2 Velocity distribution of liquid nitrogen jet and water jet
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Fig.4 Pressure distribution of liquid nitrogen jet and water jet
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