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Abstract; Reasonable matching of the number of impeller and guide vane is an important factor to
ensure the efficient and stable operation of pump station and pump device in large water diversion
projects. In order to explore the matching relationship between impeller and guide vane of a mixed-flow
pump, a total of 12 matching schemes of impeller blade number Z, and guide vane number Z, were
calculated by computational fluid dynamics. For each scheme, three flow rates of 0.8Q,, @, and 1.2,
were calculated, and the reliability of the numerical simulation results was verified by model test. When
the number of impeller blade was changed, the hydraulic performance of the mixed-flow pump varied

greatly under different flow conditions. Appropriate increase in the number of impeller blade, the
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impeller head increased, and the impeller cavitation performance was improved. However, it would also

increase the friction loss and decrease the efficiency, and the difference was more obvious with the

increase of flow rate. Under different working conditions, influence of changing the blade number of

guide vane on hydraulic loss of the pump section was obvious, and the selection of a reasonable blade

number of guide vane was effective and feasible to improve the overall performance of the mixed-flow

pump section.
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Fig.1 Calculation model of mixed-flow pump section
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Fig.2 External characteristic curve of impeller with different
blade numbers
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Fig.3  Cloud chart of pressure distribution at span of 0.6
with different number of impeller blades
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Fig.4 External characteristic curve of pump section with
different number of guide vanes
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Fig.5 Change of hydraulic loss with number of guide vanes

under different working conditions

HIPE S Al oA, S i R SR 384 0 % AN [ 3 Y
IK IR TR A, 24 Q =288 L/s Fl Q =
360 L/s I, (A P A 7K 45 S5 Bl S ik )
SEITIAS R 5 W0 Q =432 L/s I, 04 P ) 7K T 454
R B S R RS e . 3 AR R S R
IKHERIH 7K 24 BEN K JT 4 R FEAR Bl 5 i 2
198 1T R4 AL s ool o = == w . %4 A N i A
ERKIPUR IR . X2 TR, SR
WK 20 25 L , INFR IR ZK 343 2 53 ik o3, —
TR AR R LI BLA 0K , o5 — 023 g K i S
AU R v N B2 1R U W W N SR 5
- e R AN s, S BOK R, B2, &ad
SRS, AT R B LU 2
PRt 7K 25 BN B K T 45 2 Bl S ik )
ST o 2 R e, S KO H A
R, i R, R B KR B AR Bl Rk

S NI K S B K IR B o T B
(R , P RESZ B 5 R N AR S 800 5, £ S
HHEAS TS Q=432 L/s, X 7 8k — 4 4R
FERGUE
4 vtitFeFetet b R F EERS T

SRtk RGN [ A e B e )
AL, fEVR i Q =432 L/s I, O [A] it Ag i
5 e e B SR, Gl 6 iR, AT,
TEVHEEE P, 25 56 7 B0 D i 3 R 3 Bl 5
I 5 50 P 5 T T 3 A, 6 IO ) 208 2 T v A
{HAR R A8 506 I A A5R I 2R R 2R A —FF
I o R G T V&Y SRS R i W G e R
K, ORGSR B, - 5e it R B0 i 4.5 Fi 6
B, o 7 14 5 B 35k 28 e RO M 43 591 4 1. 5% 0. 9%

F10.86% .
12.0r
L T —=
£ ~Z=4
= 110} *Z=5
g, - 7,=6
0sp  e—————
10.0 L L L
6 8 10 12 14
Fnpnt R 7,
a. T ERBE T A B s Ak
92t - 7=4
- 7=5
90t //’+le6
E; 88 | /.__/I—/'
= 86
]
82 - - - -
6 8 10 12 14
BN A

b. 2R B T I A R A A

6 AEMHEHAFESARSHH B TRERN
SMER I B 2
Fig.6  External characteristic curve of pump section with

different number of impeller blades and guide vanes
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