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Tab.1 Test scheme
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Fig.2 Different physical models of vortex-elimination

(a) 752 (b) HHE3 (c) HHE4 (d) HES

RS R A 2 7 A 8 B ) G SO € B
£ T 00 Y R 1 B 100 T SR 4R I, SR v i 4 R
AL 0] A TR 0 1 o s E 4T 38R, A U 1o 4y B
A TR 5 96 AT 5% 9 e 5 1940 A 28 P e LR SR K
JIPERE I

3 RBERSH

3.1 RBAMNBHRHEEESK

R R 5 R L R TR 43 R G A
FREHLA B B 88 R R ) R G A i
B 5N

B o=x JE, +E, +E, +E, (2)

Kp E, — B RGE Ao E I, HE R
+0.3%

E, — %MW RS o0, H A
+0.075%

E, — I Gk RGN i E 1,
+0.05%

E, —— 50 B R 5 AR 6 52 1, HfE
+0.2%



%3 1

XU A« BT iR I S R B0 B K R T R 1 20 A 63

I B ROE B RS 0 BE TR R
E =% E, +E, +E, +E,, (3)
b E,, T 2L 00 5 BTN A
E, —— T i BE LA 0 2 B2
E, ,— 50 & AL e B
E,, —FH 56 I i Bl LA B 2 B
BRI W ER G A€ B E, 1 RGEAE E
FBE LA B 2 BT 7 FAR & B, iH A ok
E,=zx JE +E (4)
FEH 4 TR BRI AT, IR A B
FEHE— 00N Is 47, 52 —2H I o 35 e B I e o
B, T B RO 1Y BEFLAS 8 2 B2 (R T 0, AN
g BARIEE ) I B aR G AT i
E =+ /E +E =+ ./0.372° +0.354’ = £0.005 14
3.2 ZBHREEWNANERIE
T3 1) T B 3 20 3 S LA B AR 52 748 it 3
) AN X R PR LA B i A4 6 i BEL B 40 T i T e it 4
e A ER S R, R R mIE SR
(AN T 208 A BELOE & 19 X6 I 4 ) 1 SR B, 3R T 1
BRI B BLSE e 168 B W R e R B B
=B =9 PN DO e B2 b e s o 2 €. TR R )
B N =S Jy e, Homsk 5 AR (b R B0, 3 B8 ok i
21 Ml R O U R YA R E 1 TR . H e
CHT R AR A R AP A 1) e S M A 1 O T R T IR
il e e e S AW A R, e E G EH W
25 [ A B A, T 8 Y B ] A RE A Y B,
B AL
MK B K SIS HL K E#H BT H
()i b T A 4 B K A AR A T e . BERHZ
A5, A I A U 00 1) 9 A ik A1 F A ET KU Xk
7K i B JC I B IR e 2R 7 AR ORI A5 1R 1R R
T 3] T I R JEG it R R R il WUAS S K O B B Y U8
AN ER R T35 Bl , 4t 4 RS [ 1 3 R S 3R
A5 TH 25 B AR RCEE A3 i BEAT TR G 1 AT AR i
5o & LOU 5 58 1 3K gt 18 35 I J M 3 B0 B RS
WL 3 AT 3 ANRRIE T (Q =16.5.21.5 F
34.0 L/s) FiHJEc s i v 48 52 18 7, DAIET 3 A] J B ie
103 L0 B AR R 7 B AR AN S
T R BRI, SR BT 4 FlCAS R 7 28 T T
T, W3R 1 TR o SR DG T R WA HE I A BE TN
I O b, 00 4 T 480 S B PN, T 0 2 T X I T
o B 4b AU T R Q =32.5 L/s B Ay B IS
s &L, b 1 4b BT B RS I8 S T T A A e T, R
M T AR MK I ERE . TE TSR 2 BRAL L W
16 AR I 2% LA SR i 2l 28 AR 1, 8 2 4 T il 5

K3 3AARE LA BRI 1)
Fig.3 Bottom-vortex under three operating conditions
(Test scheme 1)
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Fig.8 Performance curves of pump system
(‘Test scheme 1 and 2)
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Fig.9 Performance curves of pump system

(Test scheme 4 and 5)
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Analysis of the Vortex-elimination Device of Pump Suction
Passage Using High-speed Photography

Liu Chao' Zhao Jun®
(1. School of Hydraulic, Energy and Power Engineering, Yangzhou University, Yangzhou 225127, China
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Abstract : In order to solve the problem of bottom-vortex in the cube type suction passage of pump 4 types
of vortex-elimination devices were designed based on the vortex tubes intensity conservation theorem. To
verify the validity of these devices, the test-rig was set up for experiment and the high-speed photography
was applied to the flow pattern of the suction passage with different types of vortex-elimination devices.
The bottom vortices in the original passage were captured successfully under different operation
conditions. The effects of 4 new vortex-elimination devices on the hydraulic performance of pump system
were analyzed based on the energy test. The results show that the new vortex-elimination device can
eliminate the bottom vortex, the flow pattern of flare and the hydraulic performance of pump system can
be improved.

Test High-speed photography

Key words: Pump system Passage Vortex



