


Aon A
) i
%l’ﬁ¢!J

g&ub) 90y LS"“"\"'Q"’ PRL v K

S G riilo g Wya8 Sig Sl (pwasgeo (5 558 bl

55 Al

0315 (GL BT (g § ynund (49 5 y95 g0 O yShos Judoxi g >1,4b

Pl e 01

loca !y SLiw!

@‘)‘O S| )350

ARIP



prie ol g 0

Sol daeds™ QL;”JGsL“sl 3 r‘,.Ja.c JUS g PV

e OB 59y (5o pl )0 &S (lasgag Lisuansl sle)S g Loy ddble Wb
ool Gl g (o0 S

Selrd @ plialy ;o vy g G105 g Sl ool B a5 (LaS )5 lacds b &

—=

15 e

WS oad 159,835 0 aS lass ;o o Camme el 4 g



LS)‘}i“L.?“

Caos=) g didgeld 2030 (o p doye (pl 0 (S5 w5l (59,8 9 G5 e b jaoans

ool anals | K g o8 JleS saizd 5 onge s |, s, ol olesal,

Sl aul> easge B Ol tdasd g (comoo Cangd 3l o)l ubews Jlaws uien



od.:.i.?

D9 se (Byre wyaz LSl b PMHS) wils byl ey (59,50 j5ise Sl cnl 5o

Gl S5 b oS alin (g0 e amie sla Sy G @l Glyel 5 e Glaygise I Sy e
L oo lle ol .l cuss las o jlawn (69,8ee aasin b g 850 4 (l5 o0 j5ige 90
e Sley (Bl Jolo (2S5 j5ise 50 5ige 99 o SLle ST 058 oo e )Lt o 53l
50 A e Al goae g Jdod hg) 90 @ |y Cow g8 PMHS jgise (g5l Jow 09 g, yian dllu,
&ly 2y shulsy 60l Wl (gl 5 Lo Sy (58 el (5ol (9 5l eolial b (Jodows g
(oS Gy, ol silwesly ln wedio gl HEge SoS Gl g e akold jUy Al
S anels 8L gl 1S5 anT s SO 5l eS8 ol 5o el sul slpiins saax (51,8 ok ,63]
or S)lAn b o iludae (g, silwesly gl ge eoliiul j5ige ()1 G e adl> Lo
cde el asl 3ass (COMSOL sgamesly>l j138le 5 L Matlab 15806 5 cwogidelp laxe yle
Slos ey oole L3, (gilwesky )0 dgamaslizl Glajlidle s SlgL delile 5l gy
ol el oals &I PMHS jg590 b gl pdsOlasil 4 KWLy b vl G e
33 PMHS 5550 50 1) ofls gbyinl 5 )yt 5350 90 oS 5 do)d (e Gl (Sl 02,550
Cod g ol aislu PMHS [gige diges SO mls muw)liel jshate a4 o o0 JI,8 )5 LS
hee SlaolesT b soae g Jdss sla g, s5lwesly 5l Jol> mls sl a8 )3 )18 03V Slasles]
Sfes (e 50 Ly, (ol @b wge 5 atily pgllas jlewn )8 @iged j5ige (g9, ool plaxl
Ol ) PMHS 550 las ;o o Slee izre g 00g jb SSlas b il Sl Lulyl o jeise

.A.Q»)‘so
I SV K VPR TN T g | SV VPP Loyl yaigo () i 39 90 1 GmlS” O LolS

=S 5 395 g0 Wgues! j2



e, ool gl T s g sl 5

) F7S

1- Ali Behniafar, Ahmad darabi, “Analytical Modeling of Disc-type Permanent Magnet
Hysteresis Motor in Steady-state Operational Conditions”, COMPEL - The international
journal for computation and mathematics in electrical and electronic engineering, vol. 36,
no. 4, 2017.
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Abstract

In this thesis, a new structure for permanent magnet hysteresis synchronous (PMHS) motor is
introduced. Considering the characteristics of the hysteresis and permanent magnet (PM)
motors, it seems that these two motors are complements of each other. Thus, their
combination yields a motor with an excellent performance. In order to preserve the major
advantages of the both motors in the new motor, a disc type slotless structure is chosen.
Moreover, this report presents a new analytical and finite element method for modelling of
the PMHS motor. In the analytical modelling method, mathematical equations are obtained
by using Ampere’s circuital law, flux continuity law and Faraday’s law by which the air-gap
voltage and exciting current of the motor can be evaluated. To implement this method, a new
iterative algorithm is proposed. This algorithm consists of one iteration loop for each input
voltage to find the maximum flux density of the operational hysteresis loop of the motor. In
the finite element modelling method a new iterative algorithm is used. To implement this
method a programming software has been linked to finite element software because of its
limitation in modelling of hysteresis phenomena. Furthermore, this study presents a new
design algorithm that allows user to determine the present of combination of the hysteresis
and PM motors in the new hybrid motor. Validity of the proposed methods is checked by
experimental results. A reasonable close agreement between the two is obtained and good

performance of PMHS motor is verified.

Keywords: Hysteresis motor, PM motor, Analytical modeling, FE modeling, Hybrid

motor
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