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Research on Flow Field Compatibility Design and Mixing Efficiency Enhancement for Stirrers in Magnetic Stirring Equipment

Wu Shunlong
Zhejiang Kunbo Stirring Equipment Co., Ltd. 324400

[ Abstract ] This study addresses the mixing efficiency bottleneck caused by geometric mismatch between stirrers and working flow

fields in magnetic stirring equipment through compatibility design and performance improvement research. By

analyzing magnetic stirring flow field characteristics and mixing mechanisms, the design objective of generating axial

circulation combined with radial shear flow patterns was established. Key geometric parameters including blade

inclination angle, helical pitch, and length-to-diameter ratio were systematically investigated for their impact on flow

field structure and mixing processes within containers. A parametric design method based on target flow field inverse

driving was proposed. Computational fluid dynamics ( CFD) techniques were employed for design prediction and

optimization, with mixing time, uniformity, and power consumption evaluated using standardized experimental

platforms. Results demonstrate that flow field compatibility design significantly improves fluid circulation and shear

effects, effectively enhancing mixing efficiency under equivalent input power conditions, providing novel insights for

developing high-performance magnetic stirring equipment.
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—. 55

T I S A DRy — i i S N R R A K B A N
REPEDEPE T eRe , FEMSCB AR & | e hald s i 7B
P, DUHZSHITRG . SEELr | AR AU, T
FHC AEMIZG | B A S TGN AR AR 2 U E T
I o BEA TR A R RE S HERAERRE P, MARAR I T4
B PATRRF——BEE T, ZE AR AR B S AR i
BhI1ARB AR, YRTSC BT R R S O R
BT A BRI BAREA R D BULRIEAR , RBEFE 5 18I
JUDIE A S5 R S50 T Pt i 2R T A4 Z [ )
WIERE R . XM BT SRR MBS, FERER
PR, RGBS SR AL, PR T i
IRPERERHE— 4T

BEFET B HIAC BT LR RS AU RE % T A T 1A Y
SRSl ae , HA AR K AR &S HE T
RE SRR YIS SR . AR IR e B

T BAESCEEA R IR , (B A IR A E A 5 41
BT R, B A AR B0 3, B LU R 3R 3,
MELATE RS FEARIFHIE | 8 B B VA LU 225 v A R BRAR 1 5
FUAL JUH TR RS A AR RIS T, RS
YRS Z A 2, FLSEPRp S 52 JPIRAS TN 2%,
XHERE T LT T AIERPEEOR . I, TRABES
BT USRS e 2 R E5 ) | T R 22 18] A R
BRAR, JFLMCON IR ST 3 | T R R 1
e, JRRBCY RGP RE S B R AR
BUAT SR T HPFHOAR BRI, 2 4 b T R
2R SIS DIRETH R, BB R B R B PR 10T
Ko MXET/NRAE BTSN IBERE T, JCHGE RS 4R L
RPAE AR TOUL L R 52 KR 25 5] N S AL S R R 74
B2 RGNS T S HE S RSB ORI
N — A BEAGHEATPERENN, MR TRA SRR LA A LA 4E R X
TS TTERALA . FET 0L, APFTRFE A BT
MBI 2 BEAR SR K, B BT B LA 29 FT 32

141



REiREn. Modern Science and Technology Research MR HZR £ 6% 5 1 81 2026 £

ARG SO IR BN “H
PRI R” B BT LS B IE ] -S50 5 ik
e, Wi SHACEE SR 5T BAaR R UL RS, Jf
22t SR RIE A P THR S AR | R RE I AE D7 T AT A%
P o A TAEA SO AL B NP A N 9 B2 28 8 S5 TR
APLEA IS E, SO TR, BHE. &Rtk
SR ARG TIBEFE T A AR AL T RGO RHOR S

L BB EREA Y SR TR

B SR T O A2 N TR R A Tl e Pk e
AR, 1 73 BT 0 oy e XA 3 R R A TR
ORI, 25U U 5 I L AR 1 SR R A e R E R R
T o BEAR TR S AL BEOR X =Rl R LUAA 5 HL A7 L
FAE et Dl SRl hAE, femiRfe i g,
S B SR L THERMZ MR PP T3
bR, R SR R SR, TR A s ]
PIE IR TETE X ARG ER o X T i b P AR A A
M P R BT LAS TR A TR

TR TR TR #CS A /L, e R,
BEFEIY E AT S R HRAL Tl . Ay B S, T B RE
AP EL B s AR R R PRI o TR RS T, W5 2™
AEFFAERFI SN, A B HL AR U FIE foUL iR
o I, SRk A B2 WA R S o Y DT RE T 91
8 o FIUAIEARA R E Ji 7 S AHESE 38 5 5 1) o8
JERBIE 55 100 A, bR Tt Sh RE A AR IS FE AT T C R4
FRRERET, IO BEA A RE 8 R e T 4R35 R R ARG R AN A
A £ /N RBE i U o

T IR R IRTESE N T B H 2R, Sl S K Sh g Bk
B RERE 5 TR R, AF7ERR R R, U AR BE ) R
R G IR kA CFEE . NI, LTS e
A I -5 R RS E T 1R -1, Lok sl i 224 E
VARRARBERZRELA A o eAh, BEPET 1 e oA 5 O o 5
W AT ETE , A FERBOTAT RE S BUR S ERS Wi
ERCPEBRGHE— 2 BARULRE, FAERGRCR | ef i
TETE . SRSl AT SR B F R A 25 A AU

=L BRI LS B niga ik s -

BEFET LR ST M o RPN SR, BSOS
Gy Oy 7 A R o JE RO B R RS BB
nfafE Pl e s, KSR st X S e oA, s
FARA G A T 2 RIS B L Ve B

I e - R S 42 e 1 OS5 AR 1 3 L A9 O A%
L, IR REE TR A BURL AR, DR T A S
RIS i i 8 (T o B IR AU A ) T A e B 1)
R, R AR LR BORERR , 3f H T IR A
142

R o B/ IMBA B M R A AR AL, TS
Tt ESR AU E o WRE T S b 1) A Sl P P AL
VR FANR . BN R B SR IR eSS 1, BE™ A
7 e PR SR A e 4 77, HShEE B s AR ARy
Bt g A2 I AR, A A TR s iR 5
BT AR A AR I, AU 5 SRS, LA
TEHEIX B RE RN L

PEFET I AR AL RS AR L A Sh AR e M S e A
XSG, Sty TR ROGE 0 it X P 9 8 43 88 5 TR e A A
R PR SR n] 5 | U IAE, ss RERR R,
TSR 5 AR A RS A AT RE S AR e, T
LA, (B o KRABHCHE T e AR IS
(6] PRI BE T A TRl o % T A, AL R T RESR P
REHRTE F BHR A DX X T AR RUAR, WA EE R AR LY
BEHET LA DR BE A% 18 284N IREE | 2T RE P I 2 [ A e
fe T A LEAR S ;A AT RETE R AR AR R S8 X K
A2 LTS R AR B L SR T S IR SR R e Vv
IR 25 1

R SR FRBOHE SR THRONTR & S5 i R sk AL
REI BOTBTEIRAR, TRy B3N | 1545 REER, ATaE
SAFUZ, SIAMINEE R, S5 R ay o5 S woEr, Xt
TFUE. e R A i (BB AT, DAk S B
MBS 8 B Sd r S  AEXIRRBE, AR AR 235>
At A R A T AR , T TR RIERE 1 A AR A5 R )
P, 5IAMER SRR 2l 7y o X PRl & AELAE
ERRE LA A S BUE PO B 501, DU REA o e AL i 3
AR R X T SRR T R, ATERRIX 264 A J LT RHAIE
TERFRE TR A AT 55 Hh RS (B0,

. T RUERAUR B VSR B S I

SRS T MRS ) BB T AR , Al ek
PGSR LT A i ORI A o R i
GBS AT R AR IR FR , SCB 7 S8 AE HE
PUAFRIE P g PO A5 PR RE T

B, BB HET LR SR, A
SRR S R IIRE , B SR R T RE SO T ST B R
B AASRARYE AR I Sy o W LR A A
BT SEEO T A T B R AR R, B ES R 3R i
i i1 G RS B T DX St I A%, LA A S SC H U 3 240
o WA I S e DR TERIE, PRAETH A 45 R T St

FOUR, BEE R P BEASRL 5 500 P PRI LS T, AR
PESEPRAR S | BT RS RN AP TR R AL, Rt
JE AR Y . 0 TREI R, e PR DX
BT, WHZ2% AL MK R AATITH
AEARBETRIBON TOH RS 5 5 W AT A el R RE T 5 1A
FIURALIT , BEAFZAE T RS o Sl SRR, 4R



Modern Science and Technology Research MR HZR £ 6% 5 1 81 2026 £
BRERSTHERGER, U =4 Eam. £15%. FREISFEREEE . S ES AR A AL T ., #7m
it B RE S B AR Bl 4 RERA R SRR o K200 SRS & T, WIE

e, G SCRACTEN ISR EE A SIIEILEER, M
&R PR ICR IEIR S0 S RER 2 PP E R O PR RERS
UNBEARIEERGRSE | DY IR | it SRR SRR A
Al S BEFR R X AR hR S AT RSG5, W RIR G AL
REK SRR ASIRAS A, CFD SRAFS54RIA
AEPRAE AL, R RS AR MUREA R, 32 FH 1o IV
REBRES SIS, A SRR E LA T i AR R AL
RACHILAIS G X — RO R RS IR N2 5
BT A HE BTSSR AR ST

. IREAECRRTH SIS YIE SYEREVERY

PEFET BT A R A A S e e S B SR S IE . A AR
e TEE RGN SRR, RSBSOS
TARERHIRIBERE, AU eas AR AL B .

S A% SEAR AL A 2 S R i 2R A,
TERRHE LA R (32 W BERS 28 A rP A T, 25 B TR 1
v b, B TR R F R AR I D RE . D LR
B, WIIAGERE . X TR -BIR S, AR TR
HORHE R RS (il i SRk s XTI e, ARADE
SR o AR R A B B AR AL B[R]
AR BIC R AR IR, TR AR . A
PREINTANAZS By RIS

AT SN R R AR A RS S S S
FEVE, AR DN RCRAR A R TRTIN A « EA AR T 220 T T 5 P
R ATRER, i s s I AR i b vk B2 Bt ] A2 4
2R BE T B B AR E (RO 71 20 LU R AL, 22 ek ]
ROIR G ], B MR WR G AT . HYUGRIR G2
P TER GRS, D28 N 228 18] B HUS Ak B2
sl RS, T R 2 O S R A s [ SO e
fobRo B RIFERFIEI R ICRAEARRGE T, ISl
BTSSR BRI S ORI Frfs i AT, Jf it
S IEWIRERR Tt o X TR DI RE N -8, AldY
TIES R TR i A il i

FOROE 2L IR A S a W e < s iU R el = W o L2y
WEBEFE T XS L, AT22 IR G N )-SR 2k | 35250 - ThAEk

P

TESEH PSRRI AR, AL “ Bt Bt -Se g - F 5t
SEREPAIRMIT AR R , B DRI BV B D TR et mT i
AR A RCRIET
AR 17

ABF TR Rl S FE B A TP BT S SRR
TR, REETITRE 1T [ i i FC P R T LT S
RARCRRTHIGY o IS RA DTG IR A 1 2 5 458
FRAE-SR-AHLER, W0 1 0P TR A s i it
VIR TR T A LI A A SRy o L SR 7
Ui Ae B B AR LA S AL, I — AT T I BE RO
D MRS SAOUL BT VI RE 1 O IRPERIL , 321 T M HARA
it R ) 3R B LA A BB

NGB, PSR TS SR | TR
KRB 2SS A S LAk RIS R S AR
RERE A RN A R LT 75 58 S MR IE S S IR G VERESR IR,
SR J7 SRAE AU 23 A A pRE S A S PR S E—2P
Mo, PSR AREL IR SRR &5, i
PRI RE S AT TR G IEIA] | 23 (]2 2 B K REFE L
LA E R SCIREIRERM, TR IE Bk b i
THROBERE T, RES T my s e MU RE R fE b fle AR 1A
TEFR 5 IR AL IR 5 B TR S RE , N ITTEAH [R5 A DD 5T
WEGEIRAE, $ETHRE A, WAk T Btk
AR S R

AW TARREBERE T N —Fp bR A i 2, 42710
RS HAASR A A S5 A TR E BT AR O I RERR A . BT I
H—E WIS T . SEACBT . BB B LR RIE ) 5E
WO, AU RRBCR . ARBERE . i P H
e N FE A R B T R R EOR AR S EE S, R
TEECPEBT” BB S B R , X T A SRR AL 5
PR | AL PN AR ARSI TOUR, WBA —E Bl
S SGHET B ARRAYBFE AT HE— D BT ] A WAL
Z AR R A A B R BE A IS DR T3, LR S
B R S eI S S R AR SS & R T REE , 176 T
BRE . HORTHER I s AL A 7 [l fp ittt o

[IZETFH, ReMe, RER iR e st 0. a1k, 2025, 32 (06): 221-223.

2R, #RIER, bk, S5E KSR I RE EAREE T SC B AR A T4 5418, 2022, 59 (01): 69-73+80.
(35 AP 28 RV 28 TR T Bh 1 CFD AERLH DR K2, 2005.

(4143, Yo HER R PIV D& KRR ) POD 4TI AHLAE, 2021, 49 (03): 14-19+51.

143



