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Abstract

This article studies a novel and efficient magnetically assisted wind generator, which relies on re-
luctance torque drive and ferrite assistance to convert mechanical energy into electrical energy.
Based on the ANSYS software platform, parameterized modeling and finite element simulation of
the generator are carried out, and through parameter optimization, the generator outputs good
electromagnetic performance with high efficiency and large power factor. When used in vertical
axis wind power generation, it can improve its absorption effect of wind energy without using rare
earth materials, and has broad application prospects.
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Figure 1. Schematic diagram of reluctance torque generation
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Figure 2. Space vector diagram of outer rotor ferrite magnetically
assisted wind generator

2. INEFREMHHEIR N LB =R REE

b 2 PR, TR S, d B g B s — B0 R R BRI S 1S AU BB
AR B o 3R HBLARD bR EE AT DA 280 I 5 B R AR A 22, TSR T BATL A Dh R R K 3] DR A
BT A LA DD R BRI, IXHRE LI FE R ) L AR G T LA reif RESE ORI o BRIt
ThARPRIEO T A LB R BTESE R — T Z S5 RS B o MLAE TR FE L SRt 38 1 3& &R
FEAARD R, B REANRE BRI, AR A R IR S R AR AL HEE 0 FE,  BET R KPR SR T+ A FALI
UIESSE

P — IR HBHUF R R A R A IR AL, e ERARIAE A BRI RCR SR
2 i A P DD S R AU R I L] AL R Ry, AL X HURRE AR OBk, T AL
RERVE T WAEC S5 H0S KBERIIER, W LAUE, FERSFESRAE T, FNLAORCRB R, X KURE A AR

B T hER BN AR 24, FERR I o A FEL BT (DG BE o N5 RN et A IR A 55 PRI 3R AR 50
WRIEE 1 Pros s BRI RS BRI A BN S R R R, R e ARAR 2R T S LB E A A, ]
DATH R . BN BRI AR K T R 0

u, =Ri,-oL]i,
. . (1
u, =Ri, +oL;i, +oy,
W =Ly +y
S 2)
v, =L,
T =p(w,i, +(L,~L, )i, )= pw i, cos B+0.5p(L, ~ L, )i’ sin23 3)

DOI: 10.12677/se.2023.134005 47 CIESES 42


https://doi.org/10.12677/se.2023.134005

R 5%

R, g u, HIFT d W g SR g i i PBIFER d B g WIRE TR Lo L, A BIFR d
g MR, R FRAMGEA, o R TR v, y, .y, FIFR dHL g BAUKEEREE: p
LRI EG B RoRMRS d BEIES .

H(1)~3) B A TR AR BIIR B LIOROR B 24y =0, WIS BB b 2
RERER 0, R HIHLAISNES T ol B, TR )~(3) B e G5 75 R P LR B

BT RUBEELAE, WHTIAR. BOSHEE. ST, BRI, R A S R R L E
RS, 4R PR D o PR B % P ML T e o AR S S M B et F

it DRI
P=0.99Tn “
X, TR BN R n Fom R NI
BRGIRFE LR R A
Pro=kp f*B*-U )
KA kpe LR R ANBRBIAE R A fROR TAESER B LR s Uy Ron TAEH L.
SEALBIAER N N
U2
Po =" ©)
X, R Foniafrhgedl A B TE .
FEARTR LR ER R N
P,, =K-f*-B*-t* -sigma )
X, KNG FoRBRERIITEE; sigma FonBRA MR T .
L BB RIR N
E=k-¢-n ®)
K, kARG ¢ R K RNLAHEE .
MHAT N
_ P+P, +F, +P,, «100% 9)
DRSSk €S

P+P. +P. +P
COS§0: Fe Cu PM (10)
1, U, +1,-Ug+1.-U.

AF, Ups Ups U DTS AL By C ZHPIMR R iy I I3 HFR R A By C =AY HLIR .
3. BHUWER

AT AN TR AR RSB R R WL A S BN R %, TEHOR R TRERRSS ), AR %
X AR R AN ], BARAEM B B AE R 2410 BRI, Boih— G PERE R AF AR L — AR 22
2ot 2 A BRITOT H RIS, AR 6 B B AR R S Mk, DU T IR e 31 R R v
IfIal. BRibZAh, 07 H3E TR KA IR T 1Y & ANSYS SR, HIZBAHK IR A R RINE T8k
SRR BRI R LIRS T 450, AR E BN RG LB RN, L AUEBI A T RN AR & .
AR CAXA CAD il 4Nk 7450, 5 ANSYS 84T & 45 & 5 A @& . T CAXA CAD

DOI: 10.12677/se.2023.134005 48 CIESES 42


https://doi.org/10.12677/se.2023.134005

R 5%

B A Rer bl E S B E K, SBOMETEMBEMA BN, BN XSUHEER Rl
PR, AEB KR A, XA B VRSO R RS HC R E A, R DARIE SR LT R 2
B .

3.1. EFGEHREE

ATV BN TR SRR B X0 A UL E 185K S5 A% G R ARG T A WG TR) 20 A HLDLE 145K 2K
L, BB LML AR GRA AR X TRy, AT SIS EAL B B E TAME Dy, ME T
18 Dyo XS TEAEHIY, CEHFIERE, XA DA RO BB mrl, A Z A B IRIR B [5] [6].
KA TSEI S HAC I T R B AT RTS8 B FEBRTESE By FEIRTESE Bo. MEJT LA He. 8
BRI Hy v TSRS EAEIRIRE Hy DU IRIE T IR A A2 R X THRSGRALE 70, ATSEIS AU i
TR SR AL N LU & bl % 02 Ham AL i T LT 2 4.

3.2. BTG REE

XEF R BRI R LI, e T AR R R A = AN, BT NAMERIERE . BERRASHY
Wit AR KBRSt ¥ 7 AR D, ASME D, WTDSKBLS L, JFH - BARSHL T S8 it, &
SETAMEARTHe 7 NARRIHTIR T, BUZ8 I R/NRIA] B d 0GB LR /N e R 2544 e AR S
BT IAE AL, AR AR B P A2 H vevt . MERRIRAR 2R 24, BUNHE WA U 248 C 2,
TIASFITEAR B RE A 6 AN R DL sk n e (BT U RURERR RS T s, LR EEROR, il r R e
HAER G LI RE R AR S IR (] C BERARRRE 7 (K FE N UG BE ey, T RE ki, (B L pid
FRPEAIX B2 . N T 23 25 FE LK FE AT BE APV B8, A SRR IO IS S50 o X T RERREE 1,
A ASEELZ A B AR R A RARR 2 H ny s BEIR TR JEE by AR B IR TR IR IR EL emby o XS F7K
REAARER 7y R AR A B X 7 K e ML RE SR ), W] LASEERZHU BT S B A RERE K 2 5 s
BEZ PRI by VLS A IR P (AR R KL emby o

4. HBIARToHT

AR SCHE G AT T LA X R LT B R OR FEL, R T AN T SR A A B X D R B AL 2 4
WA TR IR FTEE AL DU T R0k e, BB 2 75 R 4T R RE R AT HE F B B &L
AR FE, BN sl AT BE R, JET ANSYS 84T & 5EBUR LI 2
b AR S R B

DA A48 7 5% 11T 22 R Hh e J B A ZR B FH 2 B X R R B, 46 TR SERR fe 22, R4 5 S3)
D35 B0 DA KR PH FEAL BT B S I e A LR AR 28, o, REBNLIAUE DI E R 15 kW, FiUE
JE4 380V, i TAESEN 50 Hz, HEH N 477.5 Nm, HUEH@E N 300 r/min.

4.1. BRTEEET

FERHHIIEAS B e 1O 2E AL 2 b S THS SRS LI SR A RO o ZEAC RS U E 1 AR LI R,
SR AR B R PR e, T SRR R

p= (an

0 =2mpq (12)
X, FRIRTAESR, ny TRPUEREE; O mv g 7 HE RS BNLRIREE . FHBOR A A A A

DOI: 10.12677/se.2023.134005 49 CIESES 42


https://doi.org/10.12677/se.2023.134005

I 5

AU
E =|1+—X |xU 13
HAECAN w
':L” (14)
4.44 fk,, @ ky,

Aob, B RS RAA, AU, FoRE G R R, U, FoRUe iR, N R L
W%k, FRGAEEG O, FRBUGIO SR &, ZRHIY R

NS’ =ﬂ (15)
pq
N

N:Pq s (16)
a

X, N FRER R o RoRIFBSCEEG N R IR SRR £ R T2

grty B, W LU E FEALEAR SO 3 M, ARRTEE 577 3008 20 4% 24 8, r okl gerh (G,
FFBSCBR N 2, ERHIXURSEARITEOLT » SEPrBR i 8 BRI AN 15.

HNLEA RSPRiE G, 26T ANSYS BHATSS S HULER, JFEA IRTTRSHEMK Tk, 5
A LI A 1 R R PR RE eI, BRAS E AR AR R BUE IR 1 TR

Table 1. Main design variables and values of external rotor ferrite magnetic assisted wind generator
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Figure 3. 1/4 geometric model diagram of the generator
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Figure 4. Electromagnetic torque simulation result diagram
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Figure 5. Output power simulation result diagram
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Figure 6. Simulation results of iron core loss
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Figure 7. Simulation results of copper loss in windings
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Figure 8. Simulation results of eddy current loss in magnetic steel
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Figure 10. Power factor simulation result diagram

10. hEEHHELERE

4.2.8. LREBANBERSH
MTLREHMBME, —BHERBIETERE FiEr. [FRMaRmE 11 pros.

Induced Voltage A_B No-load state ANSYS
250.00
Curve Info msAC
— InducedVoltage(PhaseA)- InducedVoltage(PhaseB)
Setup1 - Transient 145 4881
B
@ -
i 125.00
@
2
T
o1
g
]
>
3
<1
B
£ 000
1
£
o
T
g
]
>
8 -125.00
S
k=] 1
£
-250.00 -——Y—————r—F—————F—F————r T
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
Time [ms]

Figure 11. Simulation results of line back EMF
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Figure 12. Distribution diagram of motor magnetic flux density
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