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Analysis on the influencing factors of throat negative pressure for Venturi injector

KONG Ling-yang"*, FAN Xing-ke'-**
(1. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling , Shaanxi 712100, China;
2. Northwest Agriculture & Forestry University , Yangling, Shaanxi 712100, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to understand the characteristics of Venturi injector, this paper has researched the pressure of
inlet and outlet, flow velocity of the throat, the influences and change regularity of the coefficient of local head loss to the
throat negative pressure by the theoretical analysis and experimental measuring. The result showed that: The change of
the throat negative pressure was submitted the decreasing negative linear correlation function, followed with increase of
the inlet pressure. After the throat negative pressure decreased to the minimum value —0.09 MPa, the throat negative
pressure will be no any impact by the inlet pressure increasing. There was some blocking function by outlet pressure to
the throat water flow, so it will be influenced the generation of the throat negative pressure, the more outlet pressure, the
more inlet pressure needed to produce the throat negative pressure and to reach the minimal negative pressure. The flow
velocity of the throat to the production and change of the throat negative pressure was the similar effect as the inlet pres-
sure. With regard to the different local water head loss coefficient as &; and &,, the more of the & value, the slower of
the reduced velocity as the throat negative pressure with the increase of the inlet pressure, the higher of the inlet pressure
needed, when reached the minimal value of —0.09 MPa.
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Table 1~ Sructural parameters of Venturi injector
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Fig.1 Schematic representation of experimental device
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W AT BB (B EET RO
MPa) F13E A i 3 (0 R 18 0.10 MPa), 78 H
B AT, PR R 1 e ) A g 1T g A
0.02 MPa M#BEE, A 0 MPa T % 0.20 MPa; 764E A
e/ T ol S R i a1 1 R i WA s A
0.02 MPa MR, L 0.10 MPa J+ & 0.30 MPa, 24/t
FIRGE G , 43l 0 2 X6 o7 e g 6 A B A5 e 1 s gk
ARAFUERS 6 H AN 1 g o 8 e K MR R 245 500
LR R S R B 1 1 i, IR S PR R
MlE SRR T RE, 455 U 11 S5 R 2 [A] 9 e 22
5 JRERAK S e BB A MR
2 HgHT

RS2 s 4 A O R T A2 B
SC e Bt AR 0 32E 1 T PL MRS T T P2 TG
T P3 ZIAFFELL T KR

K, 2, 2y 2y BN FR SC e B AR A 20F 1B 1T P,
U EBITIET P2, T P3 AL B HBE (m) 5 prpaps
43 R S U AR 25 4 i 1 He Ty R R g L
JES1(Pa) 50, vy vq 4351 3R 75 380 32 SC Fr B it JES 45 a2
BT T D 0 D 1 1 D T 7P 2 T (m - 571
hy_y N SCEHEAESS P13 P2 Wi i [a] A i AR K Sk 4
K5 R K R Z T (m) 5 hy_3 R SC B BB 4%
P1 2| P3 Wri () I K SRk B R 5 Rl K Sk ik 2
M(m):y HWARLEN - m™),

Ehk | EhE
Pressure | Pressure
1 meter : meter i
! I |
! ] |
! I |
| | |
I | R |
| Negative |
| pressure |
|

! I meter
B 117 TP I 48 1 1T P2 I 1R P3
Inlet section P1 Throat section P2 Outlet section P3

2 X EETEARSRRE 53 4 e BY i E
Fig.2 Cross-section diagram of Venturi injector
H T 3 Bt A 5 P 9 % 8 i K A TE AR, T
FEBH IR/, T 2 AT, B A= (1) BT S
AU KR hy_y FH by 5 EB R RITFRRSA R
/INAT E T T A A R AG

2
v
m4=aﬁ (2)




80 T2 X AR AT

31 &

1)2

h -3 = E 2 (3)
2-3 22
h = h + h = E % + E %

1-3 1-2 2-3 12 22

02
= (51 + 52) ir 4)

A, & gl Beny Rl B R B, &, TOR Beiy
JRHBEL 1 FR A A SR B ) R T I Ag

FESZ B N H 3 B i IE 5 — SR K - 22
B, Wi AL B RREAE B 2, = 2, = 2 XTI
B IEA , S H R AR A R AR I R AR /N A 17 DL
B TR A — B WTE v, =~ vy, RZ

2 2
B FEAT 2me s ,ﬁzi;, - ﬁ < 0.2 m 7T
G M B £ TR 9 7K Sk — BB
10 m, M He 2 R R 25 AR/ o T T
VBT AL MR B8 1 3R B RE A Sk T A
WA BRI , % 0 BT I P2 5 ik 11
i PLANH T P3 2], st (1) 43500 FiAL 364
ST R,

2 2
P2 _pi noon
y =y [(1+51)2g—2g]
2
v
z%-0+m§ (5)
2 2
P2 _ P v
R (ORI
2
P3 U3
= - 1— ~ 6
- (-8) 5 (6)

M(S) AT U i, S 0RE (Wi p2) Ak 40
KB ZRA < HE F T g W A AL Sl RE AR i A
A5 BUS A KGR IR AH N (6) FRT I, 1 R
3 RS i I I TR K B A PR K Sk 45 SR R RS 14
F A SR AR o A i D] 32 B2 th TR AR I A
P, SCE B AL 5 11 A% He T 7K Sk R 8 iy i 114
T 1 A 4 7 P MRS B B TR R o 7= A B T 1
P PR A 1 K Sk B OR A T e 3 7K 3 3l
AE , (ERF IR K L HAT B, S0 e RE 17 SREAY
A 5 iR 14 TR BB o DU S e K T 2, M

i 1R J)/MPa
Inlet pressure
0 0.05

0.10 0.15 0.20

[}

=3
S

% #5 5t Fi/MPa
Negative pressure
(=}
=

f=3
oo

' ' ' ' '
f=1 (=} f=1 f=1 f=)
— =4
[} [}

(a) [ it A
Under free-outflow conditions

s W W S 70 s R A P , T 52 M A B /I SR A o I
I, F S L AES 4 i 6 s g e AR A A R R ) 2
BRI 9 AR A 37K Sk (R Sl RE K Sk Fie
PRI WA S R B JR B K Sk B k% i R B K Sk
I 2R R U 5 0 ) 3 S R T i i 14 SR S K Sk 2t
KA & M & HK

3 MRER R AR R N R S A

3.1 #HHOEAXIHEER A IER R0

1 (5) 2A(6) IR I HLd 2k 3 11 W 18 0
PO URT T DG 2R 2 AT DA S W 0 Sk i R T Y
KAAXWT :

1+¢
pr= b=z n (=) (7)

B (7) XATAE H % T A — 3 e B IE 2%, 78
JREB A SRR RO T ST, S H R )
ps = 0, BIE B 1 T, W0 i R 0 S 3k 0 ) K&
P OEEA L Y OES py = 0, BNE H B %
b, M A ) RS 00 11 A e B B 4 i —
AT RS pr, REWR py < [(1 + £)/(& +
£,)1(py = p3), I BB AR R 2 B 67
M FR T [ NS MR R ) 5 0 R Rk
PEREFR  HSE BRI AR SE e ik, PR U A AR Tk )
ARER), AT - 0.1 MPa,

XT3 e BB S W, AR R R R B
JREBAK AR BB & FN &, AEIR TR B rp R ANAE
(PRI A T AR IR /N ) | 25 )6 I 25 44 T 11 =y 35
KRR RBERT1F:6,=0.20,6,~0.15, 73 HI7E
ANTE]HE R ) 254 R4 TR, 1 ) A il et
0 MPa( B HH i3 25 7F) #1 0. 10 MPa(dE B 1 i
ZME) o VAT HE R AR IR T BE 1 D) LR 0.02
MPa A 1 8, A 0 MPa 43 51| F+ % 0.20 MPa #1 0. 30
MPa, 735l W, B0 R 60 Ak 0 ). B3
W, 7E P AR 38 25T 0 38 7 A 1) SR B 2
AR FE TR o

1R J3/MPa
Inlet pressure
0.10 0.15 0.20 0.25 0.30

i 3 41 Fis/MPa
Negative pressure

(b)Yl 1 i R A A
Under non-free-outflow conditions

3 AMHRZGT W, ARG EREOEHEUIRE

Fig.3 Regularity of throat negative pressure with inlet pressure change under two outflow conditions
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Fig.4 Regularity of throat negative pressure with throat flow velocity change under two outflow conditions
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