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Abstract: This paper designed a double-inlet structure installed in front of the impeller leading
edge for axial-flow pump which included two geometric shapes: horn and cylinder, so as to solve the
problem that the flow-head curve of axial-flow pump shows saddle pattern at low flow rate. For geometric
structure of the pump, this method was represented by installing an inner cylinder separator. The distance
6 between the installed inner cylinder and the inner wall of the inlet pipe was selected as a variable
parameter. The influences of the size and shape of the inlet structure on the flow-head characteristic curve
and internal flow field of the axial-flow pump were investigated, respectively. The double-inlet structure

design in front of the impeller inlet effectively improved the flow field distribution at the front end of the
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inlet edge of the axial-flow pump at low flow rate, reduced the impact of tip leakage on the main stream,

increased the head in the unstable flow area, reduced the positive slope of the flow-head curve in the

unstable flow area, and expanded the safe flow range. Among the three § values, the inner cylinder with o

equals to 10% of D, had the best lift performance. The head increased by the horn type double-inlet was

higher than that by the cylindrical type double-inlet in the section below the design flow. However, the lift

difference of the two shapes was less than 3%, and the cylindrical structure was recommended to be

selected in the project.

Key words:

axial-flow pump;

numerical computation

il A B T O A7 R R K ) s
Gty AR K TR LA Sl T By 94 2 i A i K
R A o AR TR, S ERA
TR WK AC IR R 2 TRE A% il it A B = 26 X 2
T1 o B A — A AR e A AR R DX A
N TERUE S5 PSR 2R R B S HEK TR
PR AZ A SR TSN i v B A AR AU AN E o XS
R R AR B OO SR SR B O kT
R RN RS N R NIR I U iN a  7e
fAF . RO MR A/ N R T 00RO,
I PR O e~ e i 2R R B B P A AR T X
(], B L BRIl — 47 B B 22 A i B R o DA
NI B IR R E R 11 A A SRS R A [ 3 e i
AR RE 5SS BRIz T AR E , &)
FEEE BN IIRE R R HLAL 2 4252 B

e G BT R R A TRAR L SR A
TES R = N BE 1 [R] BT, i 4g E 11 1 A 2 X 1 T
TET 5 1 ) T 25 A8 B ToUHE O o O HLRE 3 O R Y
el /I S 0 56 JEE AN W0 K o 90 AT £ T RUAS I
S, I IR 3, T Rk 11 3R A 3 Bl BE
Bk o kU RAE WA P T A [ 5 1 i i
2o MR FE T, ANl ARAR R AR R B A
AHZER, S H /N, A [R] > A A i A A B LA
ot X 3R A ol i 2 B AR ] A [ IRF i o T 446 )
JE T 194 Jo] o3 3% 45 A R = A R (ARG 3L Bl A AR
PR 22 5 B, FE BRI )5 #8 , 16 A [A] - A2 A K IE
e 2En], SRR BAL B R . E R B,
S A SN (N R (NS ) B S VPN
AR 1 TR TR . ORI RN
SetE A AR U o AR D Ak 2 K Jig , 4 1 n
KR 2 U SRA 48, Z I FE RT3 RE &

double-inlet;

saddle pattern; tip leakage; low flow rate;

JIt LAA7 A SOOI, i — 1 A8 it 2 2 1 B 4
X X — e B 1 Rl AR R A sh 8 %, i LK
g — HFEAR

BB ARA R 15 58 RWESY T AN [R] ei22
TBCHA N Rl S A B R DX T OB AT I AR e o kA
AR T3 BT i AR B s 4z SRR R iR T
SRR A A i i M T 1) L
e SEIE X TOLREh . (a5 A T o
R A S8 X T BRI A7 AR X R 2R AN A T
DU RSN R S ik sh e 7k, E 545 I3
At 1 J At 2 A 8 DX A PR R, e BRIE IS ee
W 3 TR A s D TR A S A B AR TP X, ARt
1 30T G 0 G BRI , Y 1 S e s b ™ A ]
gl o BT AR =R W R R, /i
T 0 A 39 T T B P R LA T e 9 O K T 0
S A [T 3L T, e AR AR AT s g ok 2l M {1, 2 o Bl it
Dife, MR R I n) LI . A S S S
Feut N e AR R IR ORI HL, A E S R A AT
P P AR A R

XF I T i T AR SR e 0 I T ] B
72 TOUEEREL, 2087 1 AN [a] - T5E (] B oA/ 52
PEREAYSE MR, FEAETE 1 -5 HY 1 b | o R
g 3 A Tt G 3 i e 16 e P T 1] i )
AT B, B4 0 T E] B 0. 50 mm B, EAPERE T
ek 10 W 8 B S O o MO R T U O R
e A WA T B, L % 7 018 P 932 Bl
5 I TOU ] B DIAR G o B I e ) 22 A, T i
KR AL KGR A U . TRARAET T TR E
P Tt s o 3 2 3 Bl S D, SR R R (BT AR Sk

F I G A A5 5 A T B I A BE 1R O 3
FIWtE

+ 116 -



www. cnww 1985. com

JA B RS R F) i 2 at dh R R R AL E UL AR B AT A

%395 %15

DL SCHRYS DA BRI I Ry =, 6 S B 114 B3
D 2T T 2. 1 4 550 R P i B Vil
] FF 4% 0 7 1A 008 T i - R 2R 1 B I B 42
T A AU SR FH A K AR T R ) I R T
WA IR G2 5 T 52 W 05 A O S TR [RI I 2 A 6
MR X T3, & BUBE R I R 22 0 1 3
KSR e T 00 AR B B |t S0 34 340
BT KA SRS T A O e 5, R G
1) 25 4 R AT A A e R O SR AR SR X Y i
FrVERE , $2 o il I 3 10 O T 0l i) 25 AL PR RE , (R TE
W TR R A i 5 AT e O T A e A
Kurokawa">' $& Hi 75 /A B AR Sl 3 22 B8 11 100 A R0%
BIRTEE S >R 1 T ALV Y T =X 300 i e % HLOAS
Faoe Wi gl , 0 e Sl o 2 0 (S FH VO IR L (R O vk S i
BCAE T A AR R 10 iy A R ) A

2 F 1R R MG I F Al -, X —£5 3502QB-
125 R K S 2 64T T 5%, 76 i Ae F 1 S A I
FGAL AL T AR, A TG O 5, IR
T WIYOE 5 B @8 m AR, LORE & 5 80E it
W iU s A N ST S N Y G R R P
R, AT T PR AR I O RO
1 M#HEF®
1.1 MRS

1 H 350ZQB—-125 R 7K il 3t 52 AF Ry A 5% %
%, SR Q, =1 100 m¥/h, L H, =4. 2 m,
3 n=1 450 v/min, M EEHME Dzﬂil 300 mm, H4 At
RECH3 R S R ECN S B
1.2 SMEFHRIEE

AR R I G &, R TR . A
B RGN K BB 5 ) S A Ay 3 & T T
TR FREAE SE R s VRS T B K i 3, 36 e R
1S0 9906: 2012 bRifERAT . A5 [ ZR 40 3 28 Fh Bl 2
CERTAR TNy MNA AL L & o S I R G A A e
TRy IE I 2 A5 T A A B W R g AN R G
il 6, AT SEEREE A BRI R Ae ki

E1 ARRBERE
Fig.1 Schematic diagram of open type test rig
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Fig.4 Meshing results of impeller and guide vane
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