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Research on the Influence of Matching Optimization of Impellers
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Abstract

With the increasing demand for pump equipment in industry and agriculture, mixed-flow pumps, due to their characteristics between
centrifugal pumps and axial-flow pumps, have shown great application potential in terms of a wide range of head variations and a
broad high-efficiency zone. This study was conducted by combining theoretical analysis, numerical simulation and experimental
verification. It systematically explored the influence laws of the geometric parameter matching of the impeller and the guide vanes
on the pump efficiency, head and cavitation performance. A multi-objective evaluation system for the matching optimization of the
impeller and the guide vanes was studied and established. A method for achieving matching optimization based on flow field analysis
was proposed. Finally, the optimization effect was verified with the help of cases. A reasonable combination of impellers and guide
vanes can significantly improve the flow field distribution inside the pump, reduce hydraulic losses, and enhance the comprehensive
performance level of the pump. This research provides a theoretical basis and technical reference content for the hydraulic design of
mixed-flow pumps, which is of great engineering significance for improving the performance of pump products.

Keywords

mixed flow pump impeller and guide vane; matching optimization; hydraulic performance; numerical simulation; flow field analysis

i A SR AE 5 S I DL BRI 46 X 14 B R #2 Im B 32
FEHE =N
T LRGP RSB HIRA R, s - 7T 2824 312300

=

AT LA RLsRELEEROBDEEK, RAREREINTECREHARZIRNGHR, EHRTALERR, KR
REFMEIEERGRERAHSN, KAFREEE LI, BMAED I FHIEAE 50 F BT, 2GR TS5 5
w AT BB IE Be st R . HARR AR AR B AL, AR IR T vTib-Froh M B AL e) % BARIEIR AR, REATRY
SATEIIE BARACE) ok, RIE AR B E A SRR T AT E, AR RS ST, TRBEERNAS > H, BIKK
NIH, BERERGEAERKTE, AIRARAZKAZITLE TEAREFEREGALZ AR, SRR ESSBEER
THRIREN,

KA
RAF TS $ot; REARAL; KA FAEAERL A ST

131 S (PSRRI ) IR, A XTI LR RIS
(e A TR, e TS HOMRRBELS LS R, 2
LTS SR TR Sk s TSRS | ORI MRS,
IEEOK R, ST TR, AR o e SR LA, HRRERE ARG
HERE I AL AP BB Aty e o PERRVPRUGHOUS: (CFD) SRR, e/ E
T T T e L R e
ST A 1 Sy - FOTIRRPUBIR T, AL AT 2
UL Bt e TSR A SR I, RS HR
o . R R A . ko p g T T SIS AR AT N, AR
PRI ALEE T, AR R T 5 R

R

[fEEBNT] AEF (1985-) , B, PEATTEMA, K
B, Tielh, MBRIAUBITR.

58



HISHMHRE - £ 03% - & 06 # - 2025 £ 06 A

2 RIMERM S S LA

BT IR BTSRRI AR 5 S AL AD
it HAROE SRR M e i, M7
BRI A RIS 1 R, (S H T U
EfEsBsainiR, TR M iRl S
R A, HEIRARSIREIE— PR EIRE,
A5 | SR A AR EE T AT AN — R LV, D
Al TARRI R B TR VR RIERE . MIRAIESMEARR M
EEE, MR ORRshREIR St PR R UURD, AR
BEE= MR, MRS DRSBTS S
2t LA — 2, DGR Bk, 2R RILED,
ST O RRAI S S, 5 KRR BT,
MABERFACR AR A, SRR S Sk
HWIREMAEILER, HEFIR, 2ERSHNmREIEL, 51
FCRE AR R

PHH AR S P e I R B R S e DL SR ) SR s 2
AN, SE TSN, 5IREIbKEISRED;
BERER, MASH OFRE RS ST HIE B B
SIEREIAIGS, RUURRRIEESHAE T DA | iR
FEGEFEARHER, — Mo Z EEHIEH R DR EE R 0.5-
1.0 (FHVEREIN . MR AL R e RT3, MRS
SRRSO, RISl TSR E bk
B, BELRWEM R EE N EEIE, BB E ISR
FEEAROIEL, BRSNS, AR
Fra A URISEEI b RITE DL R R 2 oMU RO R, 15T
IHERRZ R 755

f
£
E

Bl i HE MK MRKME R #8 OHE THOME  mM

3 HEEBIT A SIRE = T

ARG ADS: (CFD) 77 B R R R N
A TIEOTE, BT AR T S, B
RIS STRRENA, RAZS%A (MRF) J7kik
PR 3905 9 L OB A C IR, SR SSTk- 0

RUWEATRHEA RS, 2R T o B S LN G R
TRl TS R b

OB o B R . ST ER IR, SR O
THEE=8R5Y, RARA MR BRI R LIy, (TR A
ERIEENNE, BRESEmIea R E R, BOX A
A& TR VU AR, oo RSBz R IR, A B
MR AR N 350 77, ARSMHEIREE A T OrES
E R, T OO ES T RRE, B R AR,
W S bt % ZE RS 10-5, h RS EFRM 5
SMEILE X R, ZHET SR, GE5UTERES
B HEEER SR B A SRS, AT ST 0.8Qd
1.0Qd. 1.2Qd =4~ T8, Wi AR T s
T,

BB S5 5 (b HE SRR MR AR B E
FIAHEERREE AR IS . MAEER S22 8 AT
BB, IRmA Bk, Wk ks, DL
IHX T E BRI AEZ, ST REDCED S 260 =k hE

SEAl RN

4 i 5 S M AR S HXT 4RI 220

BEBISER RN, WSSO SEOR R R
MEREA T IR, fEP P RCEL ST, S EOh 7.
SHERECOY 1B (BEAFED) |, AR ERIEE, ik
BTN 4.2% XA ESE B T AT~ E
TpkE, O e E SRR A . TR EER
SR AL A NIRRT R ksl ESEs 4T
PRI TR R B R R B

M T AR5 Sk 1 A O DG B s i 4 2
No 4 SHE O AHMH RS H O e iR s f )N 30 <50 B, o
RN BRI AHEZESFEEMN RIS 4B 5D
S, B RE TR EX A HERE SR 30% DL _E.
FAREVCRC AR L 05 22 e 8T T FRR M 5 2275 2.8%-
5.1%, HEsiX 5,

FhIA) AT R O oM I LR M RFAE . M EE R O
TERERY 0.7 (57, ZRMEREREE. M/ (03 %) SE0R
EhER TS, K IBKEHIR(EIGIN 60%; AR A (1.2 (%)
WS OISR Y B, N RGN .. &ItREES
ST T MRS 3.5m, RIS 2.3%.

SphbEREth ZICE S BN, MR ECE N A &
B RS UERE, RS haxi (NPSHr) F(K 0.15m;
SR O FaE 2 NS H O R 5 ST REE S ik A s Fl
T [E R S A )N, (B NAIEE S NI
JEX TR 8 T IRE X AR EmT DL R H 5 2210
SRR

5 LEALU T RS REIMIE
O LS RIS, PRSI R DU SRR

59



HISHMHRE - £ 03% - & 06 # - 2025 £ 06 A

PERENEE, St R AT S, B EEN
7, SHEIEEGEY 11 GXBEE VTR B, RAEE
FEIEE, SREHZEGEL, BET 42%, XFHAES)
BT NE DA AR T, M OB ERE TS
HiRsoAE5), HAAM FERARSE REG AL, &
IR E Dpksl, S AT 24 sp B T IR S H AR
Fr i AR AR 5

FHES HE 15 Sk 1 A D Bk SR B M o 5 36
KAV, GO A 4R A s 30 F) 50
W, iR EE IME, EREEDK, SHEISE S
ARSI E, IR R, 5 EX ] SiERE
FER) 30% DL L, Tt Talins, MEEVCELREER T %%
IV HMTTEE 2.8%-5.1%, 10 H Sk X S .

e (] BE 1S B A S R AR O I, Rl N
MASH SRR 0.7 (5, REIHIREMERE, RIBEL T /)N
(0.3 %) FPRAS IR THRZINEIE T, [ ObkshiEE -
BT 60%. ARMEE R (1.26%) , Mgt OshRS o
FESHUOREDL, 5 RERSIRAEM, St TN, it
[IFE 22 AR 3.5m, REESHL T 2.3% (I,

VERLSEh REREM S b BE, M B0 e A BRI 4H.
GENHRESR IR, IBRShaE (NPSHr) BFIKER
JER/D 0.15m o 3 F SR 0 A 2/ N R 2K,
ATRELRS P ST PRI R = A O SR s, (B
[RIFE T/ NGOTE, SNBSS DR IBTERL, DLOHTIR
JEDARFR B 75 s AR R 75 SR S A R Y

6 TiEN A5 AR R

RIS PR R, ASOEE TIRFREM IR
SHITRRIZ ERRTNER, ZERSENE. 52,
S KGR EPIAFEROERR, RFRIRGE
BAGHRHIRLE , (BRSO ST SE A B, 1
SR, TR CFD MR AR, S5 i 55 ik .
K — R ISR A SR ICRE A i, 5 SO
B - SRR A RIS B2 R SR R S R A
BFREHICAD R ORISR, RESSMIRMAL, THX
WA ERRAEY MU, TSR IR KT, 1%
WA T 1B e e BRI, 3888 T A T/EmeR &,

Dl—GHEHOY ns=350 IR R EHET BRI,
JEHAHIE TR, A ER0Y 6, SHEUHE 6 B,

60

FhA RS RS H SRR 0.5 1%, MHsH D 4antimsh
L SME O AL 20, ULERNTSIEE R RN 7
R, SRR R REOR 11, BhrAiaEE R 0.7 %,
STHE O AR T D 40 SEER NG R 2
H, e SRR oA H ) 4.8%, HREHEL
T 3.2m YRS, NPSHr 328 7 0.2m FOFEAR, FE JIBkEhiE
EHILT 42% RIBFIE, PEREMLZIRIH T, RIVEKXFEX
RS HT T, AEkX7EEE 15% ik, X
1267 mala A YL S W R O =B (o

7 &ig

AR A ARG BER RS IR I F B, SRR

R TGRS A OUCE S A0 R EREIEA, MR

SR SR E R R e, SO LITR, Rk

IR 4%-5%, LEEREIXTERISEIL 15% 9k, FNER

PSP RERE I KA . MER B E R A AR

SBFENRIE kS, BB A A BE A M-S H O 58 Y

0.6-0.8 (%, Tt AEIHESH DA /N 3e =50,

FET L SRR 2 B bR/ 5 13 0] B %cs S ULRLS

TR, FERMRAARZE R SHE AL SR VLR

e E SR, TREN AN TGS 8RR

BT ISR, SO ECE 58, &S

AR B — SRR R R BT, AR5 R VE AL

A EURAS I RESEVCE RS R, MRRENK D4

THEE TEIS ST SRR E S, ARV — SRk

O N RIPCEGE R, DA S PR AR - I SR R] () PR )

R, e BEER A S EREACE .

%3k

(1] XURRER SO, TS A, S kT B R R S e N 28 1) A1
R SN D] R PR T RR2412,2023,41(12):1196-1202+1211.

[2] GRS 4, PNE N, TR AR G B AR R R Ik
SEMAT] HEREN R T AR2442,2021,39(01):16-22.

[3]  EORGE BRI T, I MY ER, TR IR AL e B PR S e M
-SRI R PR SR [ HEREAT LI TA25791,2022,40(02):109-
114,

[4] WEEEE AR AT IELE R R R AR AT S
FHVLECL A [I]. PR AR KR R, 2021,(06):137-142+147.

[5]1 B, 5k OS5 TR AR R AT SRR T RS /3 AT ).
FrESA /K AEK,2020,36(11):51-56.



