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Abstract

A visualization unit with a proportion of the multi-hole injector nozzle for cavitating flow was
developed, and by means of high-speed video camera, the pictures of the cavitating flow in a large-scale
transparent nozzle were taken under various injection pressures. A three-dimensional grid model of the
injector nozzles was established, and the three-dimensional numerical simulation of cavitating flow in
nozzle holes of a multi-hole injector combined with these pictures from experiment was utilized to analyze
flow characteristics of single-phase flow to supercavitation flow. The relationship between injection

pressure, non-dimensional cavitation parameters and the discharge coefficient, as well as the critical
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conditions when the cavitation appeared was pointed out clearly.
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Fig. 1 Cavitation model of flow in nozzle hole
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Fig.2  Visualization experimental setup with

transparent nozzle
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Fig.3 Transparent nozzle
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Fig.4 Pictures of cavitating flow in a diesel injector

nozzle with different injection pressures
(a) p;y =0.21 MPa  (b) p,, =0.22 MPa
(¢) py =0.3 MPa  (d) p,, =0.5 MPa

b e B 0 A A O M T A B R
B, PR S AL 6 43 g i i AR B0 B R ) RnEs o
SRz MK FR, B S TTLUE B 1R )
I 8 1 3 2R R I D/ , T T 2 B G R
FET . KL 6 T LU B 5 25 7S B e/
FE A W, VK = 1,072 B R R0 B R
M BTG L 24K 3 — 8 D, R RO T
e FAAE AT A A 5 2 7 B 207 6 be AT A R
i B, RIS 530 e ) % F 0.75 MPa, 5 XS4 K =
1. 15 (VK = 1.072) i, W s £ HL H BH A 23 /X B 42
{H 23 3 23 X2 52 43 M B 8 L BE T WE S 25 R, )
SEC R R BN R/ ME T R K

0.80

0.75F '1

01 03 05 07 09 LI 13
HE R J)/MPa
BS i RABEHE O ) AR e £&
Fig.5 Variation of discharge coefficient with

injection pressure
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Fig. 6 Variation of discharge coefficient with

non-dimensional cavitation parameters
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Fig.7 Cavitation model of flow in nozzle hole

4.2 MREBRERSHY

W I G 0 B AR L R AR B S B R
SEMNT AN R i B, e R 7 B 0.2.,0. 4 Al
0.8 MPaj i [t 4 JE S35, JEF7 p,, =0. 1 MPa;if
AT AR BF 8] £ I 25 SR e, BF T 5K Ar =1 x 107° s
i X3 PR i O 3 S AR B 2, T LA B T T
b ke B 5 45 SR 5 0 R K, 0 6 S £ AT A
I, T2 R i R BE TR R 1 LA B R A
FIREHLR &, i W0 3 Hy

I=0.16Re *

Re g 35 Vi8R, 3 0 1 18 R O

(4)

FESCHR [ 8 ] 45 B B ik
4.3 KIGIEIE

BB BT A5 09 23 70 A [ 5 g A 4% T 15 14
AT A&l 8 i o MRl 8a BT LU Y, B 5 401 s
$FHET) p,, =0.2 MPa B}, LA T IF 46 3048 ¢
G, IF AT IR S my L 0 e A i 3 A I R
LA R R, FEEH TR ®
o, i YRR S A A I I 24 A TR
T3 R DNAT 0 F 3 2 L s s K50 (i A5 400 v e B A 1 6
EAL D7 i S BOr . T Y mE S R ) B o =
0.4 MPafif, 25 72 48 A4 B2 38 fin , 52 B B9 Jd 3
B AT LR 6 25 S BT S 7S 119 2 2 3 PR 4 30
LB, WK 8b, X Jy ik — 1 % 0.8 MPa,
Pl 8c [ F Hr g L 23 o\ X B 1] 1 0, K0 A UL A
WL AW L, 2 2 WP i T L

(a)

(b)

B8 KRR U5 U0 2 R L
Fig.8 Comparison of cavitation from numerical
simulations and experiments
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