T TR F R, 2022, 47(3): 389-396
Journal of Zhejiang Sci-Tech University
DOI:10. 3969/].issn.1673-3851(n).2022. 03.014

S TSt 5T 8 RN B I 0 2 A AL

X, ERE

GHTR I RXFIME A6 F %40 310018)

H E: ARERA A AAES R SRR S @t At ik R e S R 6o, A R AR A
P I ASEE A B A BA R TR T 6 & EHA AT RN, £ EE IR T, KA Standard ke i RAER, 2T
FRA R fetE AR = A R ARG IRA SR IT oM EAEEEIRBE P, KA Standard ke % RAEA fo
VOF A, 33 R B JUAT A 404 A A B 69 SRR 9 AT RS, SRR R R IR P 4 5 AR 4L 4513 5|
T ET Bk E E S e AR T, SR AR 0. 25 mmoK G EKRE A 5 mm B, A A 63
K B iR dh &)k JE 238 KB M), SHE S A A 30°RT A B R KA KARWL A 3 09 M AR AL 48 BT IR R Am ik S8 A\
O JE A1 % 31 MPa 894 B A o 77 A 9 SHA M R B IR AR 45 5 R 2 A AT RS 09 2R Ak R SR % K AR T R
s kb2 A B s, F42 0. 06~0. 07 mm 49 B & 1. ZAT R AT E A B A R R 6 AR TR AE Fe SRR T A — 2 8
KL,

KB : TATES; & BRI AR IE B IR R 45 M BB AL

hE4 %S THI137; TH16 XEFRERG: A NEHS: 1673-3851 (2022) 05-0389-08

Numerical simulation of the jet flow from

pneumatic needle-free injector nozzle
LIU Yi, JIANG Kejian
(School of Mechanical Engineering and Automation, Zhejiang
Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to investigate the influence of the nozzle structure of pneumatic needle-free injector
on the jet flow shape, axial jet velocity and dynamic pressure, the numerical simulation was performed on
high pressure jet under submerged experimental condition and non-submerged experimental condition using
computational fluid dynamics tools. In the submerged environment, the jet flow field characteristics of
three typical nozzles (the flat-top, conical and cone-straight type) were analyzed using Standard k-e
turbulence model. In the non-submerged environment, the numerical simulation was performed on the jet
flow field of cone-straight type nozzle with different geometrical parameters using k-¢ turbulence model and
VOF model. The results show that the cone-straight nozzle can obtain a better controllable and higher
velocity jet in the submerged environment. In the non-submerged environment, when the diameter of the
nozzle is 0. 25 mm and the length of the contraction section is 5 mm, the axial velocity of the jet increases
first and then decreases with the increase of the contraction angle, and it reaches the maximum value when
the contraction angle is 30°; the cylindrical section with length-width ratio of 3 can better gather the
accelerating jet; the jet flow stagnation pressure generated by the cone-straight nozzle with an inlet

pressure of 31 MPa can meet the requirements of the needle-free injection for veterinary use. The
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maximum stagnation pressure of the jet is located within a circle with the nozzle central axis as the center

and a radius of 0. 06~0.07 mm. The research results have a certain reference value for the performance

evaluation and optimization design of the needle-free injector micro-nozzle,

Key words: needle-free injection; high pressure water jet; submerged jet; non-submerged jet; nozzle

structure; numerical simulation
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