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Abstract: The cavitation characteristics of one post-optimized Venturi injector were investigated by nu-
merical simulation, in order to explore declination in the injection performance caused by cavitation
and to reveal the mechanism of energy loss in the flow field of Venturi injector. Results show that when
the pressure difference across the Venturi increases, the suction pressure decreases continuously and
the suction flow rate rises. Once the suction pressure decreases to the minimum, the suction pressure
will keep constant, so does the suction flow rate. If the pressure difference is further increased, cavita-
tion firstly occurs in the junction between the throat and the diffuser, and then expands downstream
gradually along the diffuser wall. By contrasting the total hydraulic heads at various cross-sections
along the Venturi injector axis under different pressure conditions, the energy loss at the throat increa-
ses with increasing pressure difference, but it is about half the total energy. Once the cavitation
occurs, the energy loss at the throat will keep constant, while the energy loss across the diffuser will be

enlarged. This is because cavitation development can deteriorate the flow condition in the diffuser and
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produce large-scale vortices around the cavities, which consume even more energy. The increased

energy consumption results in a sudden and rapid decrease in the injection efficiency.

Key words: Venturi injector;cavitation ;numerical simulation ;injection performance

RIE— R A AR A A8 K A0 2455 0y e
FERR T A RS MRS E 20, BB AR R
FEPRAEZ—. ML B A — L R e
AR A 2 — , FUE RE AT IR B4 5 0 3 A MR it
I 2 e 1 J5 . IS ] P AR S A 28 495 v i
G2 A 2 e M S I P e I g % T e 2R
S Ho S i A e DR EL 4 b T A R TR AR, AN
TN I AR L M R R PR T Z
A

] PRI X S R S 8 1 O 22 R 7 A3
7] 1992 4 BHREED S IT R T I HE R 4850 T it
NE K SIPERERF ST, 45k 2260 HEAT T SO HLi
NE 2L Z BB, Wk kb T 24 B [ P i 8 5 b 2> 0
B — ) R 2L, RE % W L TR /N L O R G H 4
JH. SR, SC I 2Lt FEL 28 A T ok v A7 R A 7
Kok Hde, ook R 488K K19 10% ~30% , 3 AL
W AR AEAR , T W AR T 15% ), v i 78R g
R

T SO LU T RS 1 W N0 M R, F A
2D PN RTAE i AT A0 IR A CFD AR
BT T A B 4 T 4G S S T e
BIB5E R, IE AT TR 30 24 R 25 R iR
BT AT T SO L T 5% P B I B 1 RE R A
T, i B 2 T 2 38, Wk 3R S i e 2 g A1 7 3l
BEC IR 38 1, 77 A A K Sk 45126 o e 3 k. XU
21010 SR PR 7 i ) S I FEL i I 4 PN 7 A

Wi 1
MOEEE  WmET

ﬁiﬁ
Il

FE ~ ~”

SRR S ) I - L

WAL

ZEBGHEAT TORE, S8 T P00 28 A 4 A i O
%A T SR AP S AR S A 4
RN T ZE AR A U IEAE BE A4 82 ), {HL 2 A dn
i 3 Jl it I g I HE A RE T e LA R 25 A A5 P T 3t 5l
PR 5 28 1 AN, o ik — AP

AR RRAEL AR UL T 9k AF 7 3C e HL it IE 8¢ 9
PR AT AR TR Tt S 5 1 I e W A 288 R i
T T 228 A A MU, T 1 249 W% IE 8 14 114
2RI OB TR e 22 25 11 it AE 4 A [ A i 1
RE LR LA Rt IE s P i 2 A R A, 4878 SC I
b AE & N AR AL S FE RE LB, S SC I B AE % O 410
BRI

1 HERE5RE

L1 HEER

TR, DN25 20 4 2 S e B I 45 , 97
LA 1 PR,

S5 SCER T AR IS I RST, BARhy
L PEBRER 4, ,d, 5390 15.6,22.0 mm;
B Ly = Ly =20 mm W47 B 9 B B
INEAR ), dp 550 4.0,5. 2 mm g YA Be I
HISARE o, B 43 13°,6° g Be 1.9 8B 1 iy
FE Ly Ly 5353104 15,20 mm; M5 E 4 ( BRHCBe &
INEAE)d, R 5.2 mm EERCEE L, Ry 4 mm, W IE H
HAi% d; 4.0 mm.

" R R
P el /
/
,,,,,,,,,,,,, B I N
AR L, ‘

Bl 1 DN25 3C T it At 2% N 4 Ae)

Fig.1 Internal structure of DN25 Venturi injector
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and pressure difference
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Fig.6 Total hydraulic heads at various cross-sections in
Venturi under different pressure conditions
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Fig.7 Cavitation and vortices distributions under
different pressure conditions
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