[ Downloaded from jeps.dezful.iau.ir on 2026-06-24 ]

[ DOR: 20.1001.1.23222468.1401.11.2.6.0 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 2- Summer 2022

VEY Gl —pgo ojlad o203k Jlo =G5, 50 (pg Dlados gaads - ol alxe

S 2 0ol 0, 6l 58 ke LW WS oy Fdew (mble SO (25

T olebe (esaze g5 ekl gt

Olnleoleral ¢ sl olﬂ oRzils «(Ruly95) el axly ¢ gwaige g o8 0aSiils (5, 09,5 o 5SS (semiils )

Al e lgial ¢ ool of3T olEails (Kl 155) el axly  wwdigen g9 23 SIS (3 05,5 ¢ bbiwl -V
m.abbasian@khuisf.ac.ir

VE VPV i hndy )l

VEVYI -l f b

)90 (ol Wygods By Glgyoes 0 oolitwl e (oSl Gl silwaing 9 Bk pole Jlo yo loduSS
Ygoro o ygige £ g3 ol bl adls Wlgghas V9 51 YL Sloi il (B (y9molS (5ly 5 9590 (Lo ygi g0 .cumlasd 5 1,8 azgi
x> 3l ooliitwl &y 3L YU Hlews sldled )o ciilo (nl o1l (g YU & az i b sciwsd s Lyl (9 50w (il (i
31 oolistwl oleS S Slgo 1 (3T adgi g @310 SLyaT YL auid 4 4z il abbioo widle ol 50 mals byl 51 sob)
P9 ol B RISl (gl (rwlion 43y 35 LSSy g sLygig0 bligo 52 435 Lyl g (S Sl slacpidle
O3S 8535 51y LS oy Eigm rilo 31 (S g8 S0 (b 1 el S @510 (Gl T (ble 4 o (] 5gliiS
S 03l 0, Gl Olags 10 Glei b 56 ke oWl cwiliSy) gumgw (miile SO i ol jo cenl (5y906 (S
Ui o B ous plowil 5955 69 g 38,5 )18 (Lo 2 (559195 ol 4B ) 51,5 351 9590 T 3 Ko g ouds (b o
comilo (B yo I g D9 o0 ddgi Y gl S cazma 50 S ol g8 (S Sl (uiilo ygibim! 5 Atud i ) 50 ) (omabline

0055 o0 Ao (ylonkily 9 Ogib o0 dumwline Lilisio Ll 2 0 (3] ;gL (LS 138 i g Sguzme 32l gy 3 ool b

w537 9ol (S S Ay Joluwg gLl o Wl uiliS ofy gigu (iilo 1 g0lS (s lg

039 Mg 5Pl QLk anze LSl o Al eadeles
bl odlay g5 ol plendly Sl Cuzr (B slag 09>
Lk Gl o le Jgene brgpogs b anslie jo (B slag,oe>
Ol slal 5 5550 035 50 2l ws S iey pl )3 0Bl (595
GalS SVl gl (olS s a ey GleS elS
9 e 0 Sl e ooliiul (lewd glaiS g 4y (Sl
(Feere g s a4y o lenily 6l 90 58
Ot Ften &5 oot JoSis (ilisie letend 5l (B (slag)oe
S5 ops wlls 5 laoanS S5 (S sloygise L]
65wl yo @8 o S el plas aiie (S S
e 5l Ol 65 Sl el )5 oS e e ojla g 355
G2 Ly ey plis 50 9 005 il (SoSIl S e Ceny

&

doddo -

@ 55ly 5 7 oo ye wile GeelS oijle GBS0 (S 1S

Gl g bowles sl 6y, (Bn ailiia b GeelS Sl
s Grae 5l 56 e ce slrestVT 38l
gl Gladise ab)dg; Wy, eized (JB 5 Joo lp (dend
el slp Sl ol s Sk 5l e (nl oy
Sgye> 0 SuypSIl slaygise Sl eoliiul (slalHlS slals
@ S sbrgyvex leslaul ol wd)S 15 azg 390 (S
S5Al ol ool b a5 Glej 09,5 ey (s3Ve Slidn ans Sl
5laa,lbe (B slog,0s5 Blaal s yiage 5l S Cawloads of an
ap oad Jlhe (led glhcssn (SanVl osel aneS


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.2.6.0
https://jeps.dezful.iau.ir/article-1-420-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-24 ]

[ DOR: 20.1001.1.23222468.1401.11.2.6.0 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 2- Summer 2022

Cobll amis )0 ol il ol HsliiS g6 5l e LSSy g
eile (pl hogllae s ol iz dle (ol yo y5liis adg
@ Olgies oedle cnl sblze jlojls Caro yo (goaxte slasp)l5
O cmslie 8,8kos 5 25 350 @Some 5 ool L3l ol landl,
P Sliesi 5 05 6)IK Glaanjo clial oz Llyd s
L] 5505 0, Lal il ) 5L5 5,90 Siimmngur sl e Solio

L Ot PEr ol e (S slagedle 90
Sl grb b Wl )lo)03 5 (VL Cpeal I 2Slas jglias
Sty wged )l Vbl s L (S psdl sleysise S
Frol e (S glageile il e 0 S
P 9 9 Ol sladilie @i 092 Ll (65K 0 &5 wiea
5 s 5 o b Boae pgun e slagig, 5o 1) g pos 4385 1L
7553 sadlie g 558 g8 0950 5l Geee 5 (P09, Syo &l s
by, onl 005 o0 eble (gilwaingy @ pladl gliss sbml o
slestle (hb 5 wsd e Cllae (giluangy 4 wlanlys
Lol Wlgioe 9y 5 Ol gloadlie LT sl by, b (S Sl
IV]ss 3 sl )b 092 10 s BB i

B L aig bl (slodyind o 23 3 slaans 4o
Ggod piz g Sl oad GuliSe)) mrgm ndle GBS (ledoe
g oeole Jle @l TV il sas ime wos
55595 Lo ol o IA as (Bme Yoo F Lo o (gleSS il
b Jdo 4 cl oud JiSis abliieg 2 Cond paix |
5 5 590 1) Helinl Eor ded Wl ood pupbline Lo o Sond wix
SIS WS o) g edle 0ebioe Jolo obsS JLa s 1A
Erge Ordle alie dged I iy UF e Jolee (,5lS Wl o
el Wlgio GaS5 55, Sy el Lol i olmyl it uiliS'y,
LS mdew ssige S e 0 09d (e (SYLLI Slx
Sl sl leekad ) i O 539, (Slaekad Slaws oS oad (Byee
DN g0 5 970 Lo b uliS9); uiigm 59590 miznen (8]
Sl a5 LuilS o)) mugw Guile ;500 diges S sl a8 ae
Glp a8 col digo y5lial iliS ) g Gedle oVl jslias
ol e VPl el oas (Byme Yor o Jlo o adis Jilug op)lS
Lol a8)5 15 glil 9o i 05 lalgial Heis, o ondle
Ar s g el LSS, Ege eile o s &

Ol Stige g Cul odizey g3l lls hgs Hglinl owilSo,
O R
S s Sore b olet b sl sas al)) g sl VW] g e o
Gds slrgy 5l sin doy 505 oS 1) L e W S
ool 285 S pliaS g LS wdy sl ol etle
057§ (S SU slagile (b j0 S5 Jemd 4 oo il e
ol e o pl 4 ol lp 0sd o) Giledge 4 55

VEY Ll —pgo ojlads o203k Jlo =G, 50 (pg Dlados gaass - ol alxe

Ao o 50 Jle Gloie 4 09,5 n (551 Sleo S S 4 Sy
e ow sl Gl sl 0 YO U mn Ung x5 25
D] wls 5 o5t

ol (S pSIl slagyot Spme e (ol e
Exose iz 95 ool Silwainge &5 Wiboe lyd 5 (oS gse
b Sl bl 5 oog ablal, ol o el Slallas Lol
oo o LSa WS IE axg 090 Jlews YU polias JBs
e Sl )3 Syme S9ps 1P 5l G aSL (JB g Je
J> ol sleiiy cnlply @08 (o0 (el (S0l slaygise by
oo pogdle (SoySll slageile S5 5 (b wor sle
LI (b a5 g aals Ol 5 mbio e Gl 5,09
25 L8 B e Gl a5 5l Sezg (Slasl (S Sl sleige
gliS il coleS S slse i ol alys e laal oyl
IVl s 8 clals als g oyloasly ialsil

Onile 5l eolitul Jol 43S (B rgy095 S e s5ise Glyie
29taS (JBe 5 VL pleadl) ghils o5 bl oo ils (bl (9,50
S slagaile o @il bl 5l ool [YVI-[F] coul o
S slaglage sbml ISl sls (sbyal (g8 il iile
Pl ol S oe mold 5ige )0 g e 5 eoliul ew 1) (8
Yo poiss b slao )l )3 by byl sloygige 5l crge
g5 5 ol byl (9K gise o Gudy HgkaS 89S e
slyol sz 5l (80 j5ltS 5 iliSyl, pslitS 5l oS 5 (Ll
GV yglisS IS el oSS0l bl ol domeiys sl ol
g5 3 mlo slyal (9,5 jgige oz I baygise plo 4y
LSl ol (nl b adlioe (S g il 5 (el
il byl a5 (gilre gl 2Slas codguze b baygise g5 ()
500 Bk 5l [0logs o axlge WS Jeos Wl o cmile Sl
5 095 3L Cuned SIS 5 955 0 agi DleoS Sl Sl il s ya]
Sl s g ey e il Gublite Slasine o] 5 ogdle
» e Gl &5 wleie st oS Gloygige sy YL
550 oo 3306 QW (dle s Cogllas (o055 glao S
Oy B LUl Hgige sl (S8l adis Jlag )0 028 sl
sbyel By S (SopSIl eile b analie o Ll wo)ls Joud LB
Il 550 455, sy lossle sl il Sleadl, s ol
i eile enl Sl ode g ailis

w358 oR Pl 4 (elSe) mngw slaygise 5l eslinl
gy 5 1o ygise g8 onl drwgi gBse o ;0 00,5 oo 5k 63ke
ibyio Yo Jog g5 e ey b slaaddS lais Joay o] p3Y
b sloadS col alor S 08 Sig pSH Canio ) b s
sblpe a5l g 7eams Bl ;o Vb alad by 5 9 Shee o
WS (nl Wby 5 JooSS @ pliie 4z gl (LSS ) mnge Sloysise
orble 50 gadg pliaS wo Sl Wil slaglys 5 laysise


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.2.6.0
https://jeps.dezful.iau.ir/article-1-420-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-24 ]

[ DOR: 20.1001.1.23222468.1401.11.2.6.0 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 2- Summer 2022

B sy D550 Sgae (sl }:Jlj L JelS jsko oo gg050 (nl a5

Olaghs 18+ (LWl uilS gy g (raelo Y
e 2 Mlg e 555, 59y sl w0l )b Wl g8 sloe
gz woglhe cqx o 1y ol 5 WS S pblie Lo
ol 5 oz b olin Combyn 5, 3 ool (55,5 5 sl
T omile iS5 ol @ axgr b el dlase opl &g 0oy
Lo e 5 ile cpl o el odd Byme Ml LS,
Lo,g) e Sy wliee casy jige ;0 obsS ubline
Sl e Caze Ko nl ) S92y (etle o laST wan gl
ol 455 ol 1, W ol S 5 YL S I il e 45
slocdad sl 5 bjlsle o wigiee Wl (wilSy); Fse
S S 3], g e S alie ol 5 555 ol b e
Glp OloghS 10+ Glgs b arkad 705, 5 adal A jgilinl L 56 ke
@ 5 Gl 5o 5Bk oszs el eals Wl (B 5elS 08
558 s b S aS Jsep0 g wlidlse jeise liell oLl

Ao oo dalol 395 IS a4y lixen jeige ciiay
Seolnl S h S8 @ilhe QU S o) s il
JoSeis wlaid 518 g5, 50 a5 obisS JLal o (i 9 595,
Sg g0 S50 Ailflas slogn e by 4 pdile cpl Lcl ool
o obisS Ll (glagasacs 41,5 15 silinl sloyld o 45
@ 0y bl wigh ool S 28 ()5 ate @ by )55 )
S8 Gllae yoi) Slagn pew Otz 09d o0 Wl )5, lagola

o0 S5 55l gy s 32 1y 065 L8 e S Ly o)

L kz LUl Gl o) g Getile o slad 1Y JSCS

O

VE) Gl —pgs o )lods —paoil Jlo =3 50 (g Olidod panss - cole dle

Olgie Cov Dglate Hlsle b gz (uilS) mogw edle g2 e

ol 00,05 (yme " QA uilS o) g eble”
Oy b @l Sy mmam oeile S i cnl o
590 ol 98kes g 0sd (Byme (B 9elS 25 sl lglS
Lanmes 58,5 18 025 Gluwe (b cl 48,5 )18 L)
9 it 55, 0 ) (geeblioe L s U oad plsil 58, s,
b YL glisS Sy el 5o S olisS S SHl bl gl

R

Py S ooliiwl b comdle (Bymo 5l w0gd o0 wdgi b Glasdl,
§ 950 e iz slaplyz )0 ol HliiS waame (gl
23,5 o dules lendl

L 5 ks, Galiie clagls o oSl slaaile a5 Lol |
Serbe o908 g9 o sl s LA 355 5l (Sl
Ofes Jlo glsieas 08 050 o P IUT 5 (b sl ol
295 g Glanily (DlgehsS A QW LS o) g etle ol
F9 Bl adle Jgome Sy, gdse adle 4 Cond 5
Bl 1) spn opl SlogkS N0 QL LS i etle
99,5 2 oot 536 etle (nl slasl Slass s Bk 1wl
ol 3B kr gy bl e dlie ol o oyl peile LS
032 097 b 525 53 hgise pliebl Sl AalEl (o tle
Lo Slle sleoslr 5o Qlel ol (o2 &Blgys cl (S
g Orebie Jloa o9t 4 (B 5ell Wb WS (o0 25 > (SlasS
Oliebl Sl Slas 5 ouisS” (S Sl 9590 (23 n S L
e 5zl Gl ools yo jgise ol Dyse e 1) 008 Ak
ol 4 cobe boog vales leds e ol e (o
slp QU GRS, @tem oetle 5l bSle Wb Sy
Al il 1) laebol Sl (n i a5 058 (b (Sp HeealS
oS,y g uile pliebl clblE ol ledy, 5l (SO
ol ol ile el 45 e 455 a1 516 ol il
Ontle wiin I8 Sl e ol 5B g (2 b 1S ST S
S5 5l Syge yo andl ojls 1) snileddl 5 40 L LS il lixes
ol b Jy eboe 215 g0 HoliaS adsi Gl g0 b 51 S ot
20,5 Jite olf ol ) yieS &5 p> Cee s b WS o0 G3eelS I
Ol sl dllie cnl o el Sl e ol (235 Sl L IY
oSSy Ebem edle g9 5l 3B e b (SoSl ygise SO L
Sk sgaze Glizl (hs) 4 (Br 0selS o)l Gl LW
D9 s

@b L ke QU Sy Elee oetle (ALb Gl
G54 ol Hplel 5 555, Glagmmms b 0978 Bl cwlio
DS Sygpe Al cpl o el Gl &S 09d el clis
YU Sl Ol gl 5 58 ez Jble (al LT a5 000 il eizeen
WS i Jyene WlS o) gigw udle 4 S 1) 095 65


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.2.6.0
https://jeps.dezful.iau.ir/article-1-420-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-24 ]

[ DOR: 20.1001.1.23222468.1401.11.2.6.0 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 2- Summer 2022

Slons au558 cmile ann 45 el (nl 43 (oewbline Lo sl e
los 87 JLll ) 585, 9 ,gilul slad e

3979 g (Wl LS o)) g il )0 5L @ je8 ¥ S
DP9 S9) TR

Shaded Plot

1Bl
1.0.75ms
48717
3.89736
282302
1.94288
0.974346
7.00819¢-008

S92 b Wl (Sl g edle yo 5L a8 Y SO
DP9 S9) TR

[ Shaded Plot
Jz
1:0.75ms
261119e+007
1.56671e+007
5.222376+006
-5.22237¢+006
-1.5857 1e+007
-261119¢+007

Oele 5585y 9 553kl Slagm e o LWl sla)l > F IS
Sl WS ) o g

I\

VE il g oo~y Jho -y 55 (3 Sl st - ol als

2 e S Gl ez Wl GulS ) mase Geble (ol 5o
Sl Sgdoo 0I5 Form gie dhiwy @ 4T S 352y 5l e
Gl sl i ed 4y losls LS5 1, A S AAT e
S gt e 2 el golo dls pes D 4 CB
T e A 9y S 50 el 0ad SIS 55 e Sl
o550 el 0 oduzy CC,DD",@87 s oligS Jlasl 55 aie
S odle So 4 Wlg oo QU S o)y g Gedle ol
gy ol 9 QU Gedle f WS (paiz Lol Sl @
20 @@l GSS ) mnge Gedle o 0l sgzy Ll LS,
Sl ol laz YlS 595, lagey e 00 5l Wb 68, e e
orble (b slaghy, e 2 5w ol sl 5 55, lacdas
9aS Jlgp (aizmed 5 305 (o0 (b (Jgere (LS9 g
S0 S0, DO sl b etile (ol (iress el (Jgone
Sylaie MelS el gwgiw Gl b aS Sl bl s b oS
RESH

Erge Ooetle B S0 oS Gl (ol eslB gl Bl
rblide Glaee 0320 555, 9 S9d e So 25 QU LS,
9 WS (o0 et Oloj conz poad ol Jlail )58, Slagnpew 5o
bz 5 ol Cazr &5 vsbge olml Gl o (oSl A e (g5
Bgd s 3 09 g Mg 58, gm0 U
WS o0 S sl 5, Eg a LS bghas 5950 51 el (nl aSul Az
S o Sl oal G2 gl B o> obisS LA e S s

oy il a4 prile ST W ulS)) s Gedle o
98 Gl p) alaly Jawgs Wlgs o jgliaS
T = %12% M)
U ll oud Sy o yeilisl e Jole uiliSgail Leg o5
250l s (it uealolide SilysS (izren 5 G095 Sl
25955 bz Ty i) Cudye B ol 58, o g 0ad S

oiliS oy g g miilo Sguzmo 513l Judoxi - ¥

Bk W
1585 glacks Jo ool olisS Jlail slagpems 1 4T sl
Wl S mrgm Gedile SG 5l amgs oo S oS (o) 2
Gl ool ol CuXa J138l 05 0V Jeaz j0 ol &l Slasie b
aS Canl ool o8 laml o 008 s sguze sl Bg, 4 b
Sl LSg)) g (eile )9, Glacdd Jo> (e g0
S 3 58, a5 Jo g0 g Som A g sl sy
szl 61,85 Judos 51 oolaiwl b Jaw cpl 05,2 o0 YO -TPM
At punblioe (Lo bl g ouds (gilwand CuXe [0 dSguse
oS >l 50 e o5 jghailen Sload o, ¥ USS 50 5 00l


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.2.6.0
https://jeps.dezful.iau.ir/article-1-420-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-24 ]

[ DOR: 20.1001.1.23222468.1401.11.2.6.0 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 2- Summer 2022

s o S Gty oles b 5 esd aslml Jpene S,
oL O JSS 53 (Jgene (uiliSo)) g Getle JLS @i Sanl
Orole 50 )Lh m3el yeee paiwees a5 jshilas ol oad ools
s oigS” (Jgane uiliS's)) gmagms
SIS by edle 99l (SRS SEE g, &5 90
2 en Yoo A B ol Sl g il pe ks el
dmbre el 93 58 Lawgio joliaS g pslicS by al> o
i el o 00l BLiS V 5 8 (gla S o ol b &S Wi e
3 Syt plisS Gl GulSy)) Enge (edle & B oo LaS
b o 855 e oy Sy Sy, s el b sl
T oedle Olodly v dl> e j0 a0 w2 plp 9 e
dmlie g e QLI uiliS'o)) ngm Gedle 5 (Jgoro (LS,
U‘}’(SA RGO PR KY QLAAAJ A JS.AAJ B U" @Lu as \bﬁM‘SA
5o logas Wl LuilS o), mugw Oedle Gleasly a5 0,5 csnlin
bz slaglys o WSy gmsw oeble pledily ) dn ws )

Slgsls VO
g Aee

)?_‘,'\Y..

sl o7l glad
S Gl V0 295 Jsb
A Hoiliwl dad slass

Fo sl VO

1559, ad olass

38 olass

AR

P E e 30 Olas
praplt

O Tt o 590 Olass
559 b

=== |SRM 8/6 SRM 8/6

1000
800
600
400
200

Torque(N.m)

0O 02 04 06 08 1 1.2 14

Time(msec)

b anglio )0 Ul (LS o)) g Gedile H5liss” Jlog p # S

sl Voo bz 50 (Jgene WlSS) g omile

oY

VEY Gl —pgo ojlad o203k Jlo =G5, 50 (pg Dlados gaads - ol alxe

Orile gy 4 ool olisS Jlall lagmers way al>ye o

odd oole las VS 0 aS ogd e adlal Sl kSl g
@ Wl LSy, mse Geile SIS ileaned e el
lsaze Jd Loyl les b coXe l38le,s j0 sgame izl (o,
Ol 50 ead Al cwoblise (Lo a5 ¥ ISS g oo plxl
S bl pe prmes & jshiles s e plas 1) >
9 Sgbies Slml obsS JLo e )ls 15 5555 59y g
odds o 25 3B Jem haid I oyl 0 cwnblise L ol e
Ol oS el L e 559, 5 Heiliwl slad I 5 wload m s
Al arlgs aliad o8l 4 e 4S5 Cenl Gollae Slaws (gl Az
Orile 5595 5 5l Glagn e > W Gl Ol osdle &
F IS 50 g oaw] Cawdds (g5l s opl jo S lS')) g

L LWl WSy, gmgw mble damslio -F

oo pilS g g g (alo

g Ordle )iy 59) (bl i @ Sl Jdou
sl ol yo (oudliS'sl) H5lesS s 0yl 252y (Jsene (LS,
25 Sbgmees (Gl bSY) age etle o Ll oghios
&l 50 W38 oo SIS HgliS g S (o0 Jor | LW L >
bl J1 s, abl slagl 2 b by b peite (pegbline (loge
Db g ol Hslias 5wl

Shaded Plot

1Bl

1. 0.75ms
361286
289012
218759
1.44506
0722535
4.84982e-006

Fyore LSS g (il (omeblisn JLb e D SO

g oo b QW GelSY) g et Sl
S oS amlie plaaily g jgliaS SUlg o (Jyene WlSe,
s s JeoS 055 B Lk Jsere (S mnse rile
03,5 0 dpslome ] liS g 05 e E Sgazme izl b,
Sibodard sl a5 Jsene (lSS)) sw edle (nl Slasis
Slasy wlal .cosl oals 005l V' Jguz jo a3 T 13 vy 050
g oetle 2l kol 5 mnpee boail> sl el

el 33 45 Q] oS3, g il b Jsane (IS,


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.2.6.0
https://jeps.dezful.iau.ir/article-1-420-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-24 ]

[ DOR: 20.1001.1.23222468.1401.11.2.6.0 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 2- Summer 2022

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

|. Boldea, L. N. Tutelea, L. Parsa, and D. Dorrell,
““Automotive electric propulsion systems with reduced or
no permanent magnets: An overview," IEEE Trans. Ind.
Electron., vol. 61, no. 10, pp. 231_239, Oct. 2014, doi:
10.1109/TIE.2014.2301754.

B. Bilgin, J. W. lJiang, and A. Emadi, Switched
Reluctance Motor Drives Fundamentals to Applications.
Boca Raton, FL, USA: CRC Press, 2019.

Y.-R. Kang, J.-C. Son, and D.-K. Lim, ““Optimal design
of IPMSM for fuel cell electric vehicles using autotuning
elliptical niching genetic algorithm," IEEE Access, vol. 8,
pp. 117405_117412, Jun. 2020, doi:
10.1109/ACCESS.2020.3004722.

Z. Chen and G. Li, “A V type permanent magnet motor
simulation analysis and prototype test for Electric
vehicle," IEEE Access, vol. 7, pp. 174839_174846, Dec.
2019, doi: 10.1109/ACCESS.2019.2957420.

R. Vandana and B. G. Fernandes, “Design methodology
for high performance segmented rotor switched
reluctance motors," IEEE Trans. Energy Convers., vol.
30, no. 1, pp. 11_21, Mar. 2015,
doi: 10.1109/TEC.2014.2336861.

E. Bostanci, M. Moallem, A. Parsapour, and B. Fahimi,
““Opportunities and challenges of switched reluctance
motor drives for electric propulsion: A comparative
study,” IEEE Trans. Transport. Electri_c., vol. 3, pp 58-
57, no.1, Mar. 2017, doi: 10.1109/TTE.2017.2649883.

B. C. Mecrow, E. A. El-Kharashi, J. W. Finch, and A. G.
Jack, ““Preliminary performance evaluation of switched
reluctance motors with segmental rotors,” IEEE Trans.
Energy Convers., vol. 19, no. 4, pp. 679_686, Dec. 2004,
doi: 10.1109/TEC.2004.837290.

J. D. Widmer and B. C. Mecrow, ~"Optimised segmental
rotor switched reluctance machines with a greater number
of rotor segments than stator slots," in Proc. IEEE Int.
Electr. Mach. Drives Conf. (IEMDC), May 2011, pp.
1183_1188, doi: 10.1109/IEMDC.2011.5994770.

V. Rallabandi and B. G. Fernandes, Design procedure
of segmented rotor switched reluctance motor for direct
drive applications," IET Electr Power Appl., vol. 8, no. 3,
pp. 77_88, Mar. 2014, no. 1, pp. 58_75, Mar. 2017, doi:
10.3233/JAE-160006.

R. Madhavan and B. G. Fernandes, A novel axial _flux
segmented SRM for electric vehicle application,” in Proc.
19th Int. Conf. Electr. Mach. (ICEM), pp. 100-105,
Rome, Italy, Sep. 2010, doi:
10.1109/ICELMACH.2010.5608140.

S. Li, S. Zhang, T. G. Habetler, and R. G. Harley,
“Modeling, design optimization, and applications of
switched reluctance machines_A review," IEEE Trans.
Ind. Appl., vol. 55, no. 3, pp. 2660_2681, May 2019, doi:
10.1109/T1A.2019.2897965.

A. Chiba, K. Kiyota, N. Hoshi, M. Takemoto, and S.
Ogasawara, "~ Development of a rare-earth-free SR motor
with high torque density for hybrid vehicles," IEEE

Of

VEY Ll —pgo ojlads o203k Jlo =G, 50 (pg Dlados gaass - ol alxe

=@ [SRM &/6 SRM 8/6
1000
E
£ 500
@
=
g
E 0
@ 0 25 50 75 100 125 150 175 200
[y
= Current(A)
=
=4

bawlie yo b;»l.bj‘ oSS o)) Emaw il awgie Helas Y S
wlize glapl > )0 (Joare (WlSo)) g blo

SRM 8/6 ==@=|SRM 8/6
98
9
o W
92

90
88

Efficiency(Kw)

10 30 50 70 90 110 130 150

Power(Kw)

Oebe b aalie jo Wl LS o)) Eage edle plenily A S
Glio Slagls 5 Jsors oSS, gz

Ol b L ks QW ubSY) mnge oedle Solie cul o
Ordle cnl 0 0l (Byme (Bp 9elS )5 (sl DlgelS VO
Se o5, Sy p o ol Jlail e 031918 L S Sl
Ceisle Q_;J Ggl.i)')l Lg‘x Sl Cawdd olisS @“JQLM HLS o
IR e 5o Gedle gan ¥ sgaze 2] Jae S uilSl) g
S oz D o pusbline 61,35 (g 4 g ol sl cie
5 Glwand Slasie lea b (Jyese (ulSsl) mdgw eile
Lol cawsay Ll pleaily 5 5kt Slasetie G 0l Jlow
oS ey mmgw edle 5 QU LS o) g edle anmlis
Gty QU S, g edle &5 0l odalin (Jgone
2 ) pleadly izang jalilS adgi jo pslhe [l o Slee
@Vl b jslaS oS (B el 05 o Wlgiee A

D9, ,5 4ol

&zl po-0

[1] N. Zabihi and R. Gouws, A review on switched

reluctance machines for electric vehicles," in Proc. IEEE

25th Int. Symp. Ind. Electron. (ISIE), Santa Clara, CA,

USA, Jun. 2016, pp. 799 804, doi:
10.1109/ISIE.2016.7744992.


https://doi.org/10.1109/ISIE.2016.7744992
https://doi.org/10.1109/TIE.2014.2301754
https://doi.org/10.1109/ACCESS.2020.3004722
https://doi.org/10.1109/ACCESS.2019.2957420
https://doi.org/10.1109/TEC.2014.2336861
https://doi.org/10.1109/TTE.2017.2649883
https://doi.org/10.1109/TEC.2004.837290
https://doi.org/10.1109/IEMDC.2011.5994770
http://dx.doi.org/10.3233/JAE-160006
https://doi.org/10.1109/TIA.2019.2897965
https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.2.6.0
https://jeps.dezful.iau.ir/article-1-420-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-24 ]

[ DOR: 20.1001.1.23222468.1401.11.2.6.0 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 2- Summer 2022

AN

VEY Gl —pgo ojlad o203k Jlo =G5, 50 (pg Dlados gaads - ol alxe

Trans. Energy Convers., vol. 30, no. 3, pp. 175_182, Mar.
2015, doi: 10.1109/TEC.2014.2343962.

[14] R. Vandana, S. Nikam, and B. G. Fernandes, " Criteria
for design of high performance switched reluctance
motor,” in Proc. 20th Int. Conf. Electr.Mach., pp.
129 135 Marseille, France, Sep. 2012,
doi: 10.1109/ICEIMach.2012.6349853.

[15] M. Abbasian, M. Moallem, and B. Fahimi, “Double-
stator switched reluctance machines (DSSRM):
Fundamentals and magnetic force analysis," IEEE Trans.
Energy Convers., vol. 25, no. 3, pp. 589_597, Sep. 2010,
doi: 10.1109/TEC.2010.2051547.

[16] S. R. Mousavi-Aghdam, M. R. Feyzi, and N. Bianchi,
“Design and analysis of a novel high-torque stator-
segmented SRM," IEEE Trans. Ind. Electron., vol. 63,
no. 3, pp. 79_88, Dec. 2016,
doi: 10.1109/T1E.2015.2494531.

409))

S o (gl cad adgio lpaol o (3= laedicl piuw
BIRCIPN T SUPSRR ST W W ERJN L g 1 V- PR JRYES A L K
2,5 23l e (YA0) (Bl e el oty oodlul al)'—\ oKl
ookl o151 ol8ls jo 3 owdige 51550 (sgmiils 5351 o2 (55

2blse 92150 9 (S 3SU (sla 9590 anne 50 L]

5 =l 5 (g9 ol oas Waie lprol o lawle Aevozo
iy yo Glel guie ol 5l g (gl5Ss g a5
09; )LQL..VJ \yay JL...; )| 9 | oé; gﬁb)é U)JB &.5)" ‘suu\.‘.e,n
mecdlad el Gl ladol axly oDl ST olKisls yo 5,
5 oS lagise ai; )0 linl (uieddle 5 g b


https://dor.isc.ac/dor/20.1001.1.23222468.1401.11.2.6.0
https://jeps.dezful.iau.ir/article-1-420-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-24 ]

[ DOR: 20.1001.1.23222468.1401.11.2.6.0 ]

Journal of Novel Researches on Electrical Power - VVol. 11 -No. 2- Summer 2022

VEY Ll —pgo ojlads o203k Jlo =G, 50 (pg Dlados gaass - ol alxe

Design of a four-phase induction switched reluctance machine
for electric truck application

Meysam Azamian Jazi', Mohammadali Abbasian?

1-PhD student - Department of Electrical Engineering, Isfahan (Khorasgan) Branch, Islamic Azad
University, Isfahan, Iran
2-Assistant Professor - Department of Electrical Engineering, Isfahan (Khorasgan) Branch, Islamic
Azad University, Isfahan, Iran, m.abbasian@Kkhuisf.ac.ir

Abstract: At present, the design and optimization of electric machines for use in electric vehicles has been
fundamentally considered. The motors required for electric trucks must have a power of more than 160 kW.
These types of motors are usually made of permanent magnet synchronous machine. Due to the high size of
this machine at very high powers, it is necessary to use a large volume of permanent magnets in these
machines. Due to the high cost of permanent magnets and their production from rare earth materials, the use
of non-magnet electric machines is a better option. But its torque is less than that of a permanent magnet
machine. Therefore, designing new models of switched reluctance machines is necessary for the use of
electric trucks. In this paper, a four-phase induction switched reluctance machine with a power of 160 kW is
introduced for the use of electric trucks and its performance is evaluated. The innovation is based on the
placement of coils on the rotor to shorten the path of the magnetic flux in the rotor core and stator of the
electric motor. As a result, a high torque is produced. After the introduction of the machine, using the finite
element method, its torque in different currents is calculated and efficiency is calculated.

Keywords: Switched reluctance machine, Induction, Torque, Electric vehicle, Electric truck
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