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Title The Design of Switched Reluctance Motor for

Elevator Traction

Abstract

Elevator traction systems primarily require motors that deliver high
efficiency, excellent speed regulation, high torque, low noise and
vibration, high reliability and safety, compact structure, and good heat
dissipation. Currently, permanent magnet synchronous motors are commonly
used for traction in mainstream elevator systems.

This article presents a novel traction machine design, utilizing a
switched reluctance motor as the main component, with a unique outer
rotor structure that provides high torque while conveniently connecting
directly to the traction sheave. The article details the design
methodology of the switched reluctance motor, employing finite element
analysis through ANSYS Maxwell, and optimizing the prototype parameters
using response surface methods with Design expert software. This
optimization process led to the ideal rotor pole shape, and the final
design met the practical traction requirements. This system offers a
simple structure, low cost, high efficiency, fast response, and high

reliability, demonstrating potential in the future elevator market.

Keywords Outer-rotor Switched Reluctance Motor Finite Element

Analysis Response Surface Optimization
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T=— (3.2)

2nn

JE]J r'ﬂmjjo—ﬂ'an:

2T
OFtan = DL (3.3)

SR 9. BT NAED, . ETHMED -

ABRRE 7 HRALI AR AE . Bt DR EERES L R FEOCE R AL R
BB NRB . XBHBAEAEF PER], 45 &b ol TR %, A3C g AL
0.5mm, FEWIFFENIIBIRAT B 2 Lo 1, IRl i e 1 W AED,,, e FAME
DA T AR

DS=D”--2g (34)
Wk, Birm. PiE:
W R 5 2 DL 264
21
QZZE
21
Br = — (3.5)
21
.Bs + :Br = N_r
FH 12/8 #MNeEF AT
> =
pr=p 12 (3.6)
.Bs + :Br <-
4
HiE T,  brp:
bs, =Dgsin (E) (3.7)
2
by, =Dyssin (EL) (3.8)
2

SETHEEh ML T HE SR, AEHEATIEHUN, 32 B BRI By EAE Rk Ot B A K
FiE o FE IS RO BEVAT,  RAEFEMLIE S TAF, TRk B HUED:

hy = (1.2~14) 22 (3.9)

he = (1.2~1.4) 22 (3.10)
I EE BN EBEPER 2=, EROH 2 LT KRR

b%sbsy < by, (3.1D)

bs
2 < by, < by, (3.12)
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D, = Dg + 2(h, + b,y +g) (3.13)
Dy = Dg—2(hs + by, ) (3.14)
*® 3.2 FENLIE MEEA S 4
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AEEMLIR T, MTTREMT LR A AR iy (AL, 75 EEAESR M AL 08 A B AN DR KR 1 3L
IBAT Z (AR E] P

HEAk, ThiE 52 B LA RO . HLHERR B30 1 e T A URAE AR 27
IRLEEL I A AT R 2 U RE R 1% 3 DEALREBR S5, Qe T A1 [ hk
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T R Fh T RS 2E B A R B A o O R R SR S, TR BB I bl TR Y 1
BTSN, VGRS, TR R S ORGSR IR, I 4 B
T e 0 5 ) LR N IR TR

U FE -

UBGRE 3 % H R BE . B A RS 2 . WUBRAPURE S5 8 T R
BH RGBS, NV ICHUIREEE, T Dl tE AR DRI 0 R S5 A
W NV

St e

S BCBURE R T S R LR 2, IR 20 UL RO . J
BRSO LB, SR T LS LA 07 BT S A VA . MR A e, T
LR A LG TLATSE M . R TR S

WAL S (U 3.03 FR) AT, BUEE Bk B e, AR BTEE T DL
WAt



AR EWFFA WA B w50

3.26 HiFE

3.4 ZEXE/NG

A EE e WA BRTT A Maxwell AT, 38350 b — &5 [ BAR 40 Ar EAT 184,
g TRENLBCTH B AR R, R BEAT ] . BRIl AN R RHE PR 2>
M, BE T EILEIAPRLIESE, FEXS BB BEAT 1 A% 7

FERR ST e G, AW E Je kAT 1RSI, Vg T s E AT
REVERESH. BT, EBRS P HEATEIA M, AR TR B DA S iFess
RSN

AT TAE, AT I A SR c i A &, a2tk i
THRHE TR EER LAl . R, AR BT B VR o A SR e A B T A T EE IR A
LT TP R e S H, AT HES) FLIE RERYEE — B4 .



AR ETHBAR (B30 % 26 %36 70

4 FrREEPREN KL

i b s RS R EGE, JEAREBITO RO B, AR LR E 25
BEATOUAC TR AR, AT TH B A P g
4.1 Design expert '8

Design Expert #&—#KH3EE Stat-Ease A & FF & 155 K G0 1153 b A 5256 54K
R, THZ TR, TR, SilIE R0 Sy . e PRt T — R YISt
TGt ot TE, B P ARG BB T E SR SRR . BRIt
PRI &

FLR, Design Expert HAT B P A1 & HI DB, mT RG22 Fh 2 2% 1)
Bl B SCFFHR % 1T (Factorial Design)« i 52 i 117 (Response Surface Methodology
RSMD. W& IT (Mixture Design) 852 M2l iit 7%, B 1 AT ik 5 i ]
T BRBRIEA AL SIS 4 R o B A AR ] TR AT DA e R S0 A A
S ATEE A, B A P R SRR T S S R

)5, Design Expert 7ESEIGWTHAIRALIERE R FECBIER « 56, H Al LUR
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FSCRH L ) SR 56 7 58 o FEWSCEE SRER 045 =, FH P AT BURI ] Design Expert #EAT #0408 7047,
ST AR R LS . R AITINGE . Ak, ARG T 2 ML
Jiik,  FUVE PR 2 BRI AR BT 3R h S R R
4.2 HUEENE

(1D W o7 v S B

i B 172 (Response Surface Methodology, f#K RSM) & —Fh g it FE 2L+
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VB SIS VT B AR R

M) 7 [TV 1) =E AR RU7E T BR A% A A AL B 22 TR 3 A Ak il /R, G R AE SR BR AN
KIS A IS E
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BRI

FEPCACTT RBEFEL AL (SRMD AR IR BRI E I, v LU BBD #it ik
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