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ABSTRACT: 

"'" ! S 1 ..... tI""'-.... ..... {tISTTJ ...... ~, , .. -. __ 

...... ..". _ ..... " _ .. ...... ,_ ......... ,,-.IO .... __ .. ~ 

...-- ....... TIW _ c.o.o ,..... .... It ..... , • ...,.. .... I •• ~ .... InI _ 
_ __ .. _ ......... _ t...,c 5701_ "'" _ ......... _.l1li_ . __ ........ _ ...... _ . .",. ..... ", ......... _c ... _ ........ 
_ .......... __ .... " _"' • ....".. ..... _,-._. 1'jioIoIt""", 

,_-,. _ -.... __ Of.' ....... no. .................... 10_ .. . 
-0. ..... ~ .... "''''''''' ... ........... . ........ _ ... __ ,_ .... ,. ",. 
_ . ...... t jl· .. ,~.r._,."."oM.' .. __ .. _ .... M".. ... 

INTRODUCTION : 

Awwy 01 IhI doI.tI?, ~.~. ,I» ''''or. of ~ ~ 'or~ ~ ~~ 
ir4don """'"" .... oaon.Iy ~ WIll IIdIHIItd co . ........ TMy aN 

tl'lUl tI..u.<I "" 1118 Iolll" deplh "'vi'lII l1li ...-..................... IfW top 
01 , ... .:at. TIlt ....edgHype (leftp-bir beIoI'II* to u-e condllclon.. TM HSTT ""*'"" uv- "*-'dkwl motor. !Itt<? wlI'IltiI tw- of",,1II" OWS . ...... olltw moat 

popt,Ql . C. OIIIOI_!dzecI1n ,1>1 cIt!..-'" k'IduItIIaI tppk?11on&. A proper OHVI of 

-. mot", '0 ..,lIfIIl", l«f,Itsl.d IIPKllutlonlapendo ""'*'>' \101. mort or..:it. 



M.M.I. &SHNrotOTY 

I"SIlmIItion' of Iht rotor bIIr. ,. part 01' till" 1fMCIIIe1lllont" 1M tpeCtIIt \""""" 
.... , oUled by IIlI UHf. lhf: athef part Is till ItllllOani ~atlortl agr.HII by 

Delli tile ..... nulatt .... er and UHf. Nnoflg tlleH I~I ..... dIInf ...... ttll ratios 01' 

Itlftklg torque Ind ~ 10 IIIeir ~led""'s(TR .CRJ " IIlI rnollllrnport~1"Il doIsign 
__ DIn In orO« 10 .WO"dI 11M propoH<l .... 1 01 DOth nlm. 1M ruot-Oal 

<:II .. I .. I ".". be P~ CIlO"". T1weby. lIlI,..ed Ilarllng cordloN ;and 

tile WI\OIt mcJtor per"Iorn\IIlIC. eln be .111 ..... d. CluoI lo Itlllarlll' numb..- 01 YlIna\lles 

Ind 1nI.r--tlilltlonl wrlch mull be hlndIe<I IIYough ouI IIIe "'S9'l ....-oe.ss. tile 

~tIYt progrnnmlnQ miMI!" " /!"IOf1I suit.biII n 100000000lkIg the propo.ed CAl) 

PfOIII.m. In oroer IO·mk*TIitt ItII k1C ..... r;t/Ye ~l8tion carrild ouIby till poogram 

IIM!, 1111 ~eka9t " proWllG ""'" III ElIpIfI 9y$tem RouIlne 

E)lPERT SYSTEM : 
-rns tySIem syntIIIsIsflllll pr.-.!ow "-el!aI, pnctbl ,Ina ~11v1O"'lagol 

gattlIred __ IonQ ye.rsln dIJ9ing IIlI HSTT inoMllon IT\OIor. N" tdl in Iorm 01' 
a IIIndy fOItN. Th. rlq\ked Mormation un be lasly obtH1ed accor~ 10 \hi 

IadOf' eNn<;\efbi"l1l t . The'q)IfI ty$tlm rOlfillIs heJpIlJl tI de\ermInIlng [I '~J . 

I. Propoud YlIkio. of IOI!lI IKlor. IUd! as : r.led pow..- lIdor. rftttivo 

mepltklg CUTIn! . IfIk:!tn:y, and ouIput coelllden\. 
2. Propotld VlIue$ 01' _ ~ lactor, $UCh •• : to. lif..9lp oiIImet • • 1IlI 

l/r' IIIIP length. Ind IIIIOf·IIoI~. 

l . hdor. and ...mtwl I"I1II111 10 !Ill ulcuelUon. o' lhe If\Ignetlc cRIM, IIIe 
.."..enllPIdI\c permelnce. all "llIage patIlI, and '~«l 

The flICAN 1P9iH",,.kIN and r ....... liII.poIIllon .m .... "'.' .......... 
ltareG IsII. Also . ........ IItnI. _'Villi cor,..spondng tTIII. Ind W O!1llltion In 
o;;1ISH 01 ~er.rn..I!U\IpIII~, 

OESIGN PROCEDURE : 
GeMrlly • !he ell. proc:e" 01 fq\Itrlll elg. tlduclion molar cln be ojyjde(j 

Wo the r~';t IllIIjOf povtlMril[I, ; 

I . ~ of magnellc: dma . 
2 . Design olltMO( ~ , 

3 · DHIgn 01' roIor cage , 
4· o.tenrin.atluftl of .... -.IonI dma par.meten, and 
, . CaIc\.UUon and ~ 01l1li upKItd btha...tor and ~ • . 

Thue PI a~"n. can be n.'ldlrlclM4o..." lor "IOIorl ~ IIOtINII -!';tn. In tlUI or 
HSTT ~ malor \till ..... ~ Ioiward proc:eSlrog can no! De applied , The 
,...s.cn II \lie """,ij>lcal..:l tnt ........ llonIlnd dtplfld.lnCl uliUng bltw • ., many Of 

IIltI ~ Yldables due to lIdn-en telln 1M rclor.ow cI#Ing lIlal1rog. TN,llItel 

mull br ptapeI1y si"nuIat..:l by In 1(Ie~I. ';tfOUIl of rlllilllonl. 



" 
The" leII!!"'" .*le "" ."l'IIec:Iva,..l>iH 10 !fie '*'>eo_" ,,11M ,oIor-ItI' and 

1"" ,~..: :st.lton; .,....Iic.u..... 
n.. ~ III"'" 1\ """"e (1) 0IlIW1 1I'Ie H ' ''. "'~""H 0' 1M ~t<I Ot$ign· 
prOCH" For ,,",,*.ty, _ Of 11M! ~ .III"'" .1Id Int ... ct,.,.. op ... llons dO not 
._ nllWsct.\. I ~_ ...... ' . CCIHolllI!,xU I HiKlIod _, ""heN --
1 . ~ctBnpWDimwq'U 

11'1 toIon ecpppped"'~ -'."-<:1 C<:ndu<:tOlI. ,'- b¥ ...,....e II lDrceo II :stlrthg 

I_d 1M ""* por1IcIIo of hi 1* ~ in .... ",,"N tl llW ,1I«r- _..,.;e 
, nil I ........ OKre;IM in 1M e4'1t!ctNt"'"k.gef'"CI_'OI'IIIIt~lr [el .... Ine 

",""..-.'" '01111' hquetq'~ {F2 -",). Accordlrlgly .1MIIfed .... 

I>rr NIIII~ dimI.," 10,Nd'I .Imoll h CIC ..... 101 .. ICI. Tta I ....... ry 

""' .... .. l1li .00or ,_11_ <lIrfng 1M tlN&Ig FIfIoO. ..,. ... ",WRit 
CIiIltfrr.>ICI 11'1 ..,. 10 ......... tllol lIIartlng ~ ratio _1M _eo lor","tIp Del... at. II» 1000f DIr.fnlll.nt. or 1M .. ~ jMlf4~' cIoftog 
SI.mv UIIlle .""eoto 1Mi' _"IIy"""," __ ...... , ... Mb. (I., 0) by 

,," _ , .. 1, .. II!Id " •• ~ I l.a ( 1 1 
KR ,nil " I., rr. ,....ant • .nd tGI:t_. _~ 01 .... ,_.(>af"~. 

In II •• onogn 01 .....og..bII... ~h c .. /IlQeftb an ........ I~ II A.n:llOI!I of 

B.c. , Chi ,,110 oflhl\lPl* ......... ("- ) 10 ........... _ (b,). _!-eAR" 

"" -ItKBAfl',8cI.) ( 2·' ) 

KI -~,hta) 

HI!AR' is In oq,Mlei'II bo.1'Ie1gl'll ; 1ft~1ve 011'" ftpcol II» .~_ boo" "un 
De ."" ,.,.essICI H IWIcIIon 0I1lie IdUII _ ~,_ Ihc slip I 

H8AR' _ I{ MaAR,.) 

Tl'III,elillkIn ~ at t , I ~ I , 1IIe.~ bar hooig1I : 

H8AI'I • HIlAIt. 

," 
,., 

o\(, ... ~, llIIt ~ 1Iaf~ If IUIMII. HBN!'. 0;., be Ioucd ... h 1M /IItIp 
0' ,ililion ( 2-1 ) and 1M kllo= ":o:e 0111» ,.. •• hnt. coenklenl M Ihrt;ng . ,,~ . 

",,-_I( KW, TA. CA,' ... .. ) '" KW ,,1M rllleo 0I.CpU: '. _' .. lit Chi Ita' ,_"nt. aulide _ tniIdoIlI» Rn 
cor,; •• ~_W,,1t They "" bIc:tIon '" till Clot •• .alDnat .... 011111 f(O(or DIr. 
AIlAR,....,.,. " ".,I_1iiCI !If I'" totor __ ~ (HSH, ) MIII/Ie_ 

1101 pilei! (YoJ ) 

' .. - f( AllAR)"" ' .. -I1A!AA ) ,. J 



MMJ. E~SHAMOTY 

...mer' A8AR "~ ' Y01 HSH2 - f(HSHIl (7-1) 
HStil-I(AC1,J,Ff} (1-2 ) 

ACI. J . ~!I(! FF Ire tile ttalor ~1ic;k>a~fador. CUT,",OIlndy.ancI'*'O 

fltdor .... pKllwIV· 
II Is eW:IeflI from tile ,&1aIlo" l ~ ) to (7). lhat the ~lf1rinalion dlbe IHIr~ 
.... !cIow an ..... tN. ~ .... (lMi proceu betWMflllle plramtrllrl Indlplcmlion'l 
of tne rotor aod stator ei&C1n; dl'Cuil . In •• c~ bratlon slep. 1Jle tnr ~ 

HBAR, tin and b, .... be ~1cW11'G ~h htlP of ABAR lno Beta . ThI. JlfOCen"'" go 

to end : If 

D'u' !>as 
wher~ b'u - btl .. i)( b, - btI)I HeAR 
..., bu - f(KW,CR .TR) 

The Da,_wfdth btI~ il mel5l1'ld 5 mm IIeIuW lhe UIlI*.c!ge 01 t"'bar . 
• dele"'''',d by I'IIIaIIan 1 9-t )._ ~PPlOf.o:/I II V<ltu. delermtned by 

order 10 oo,"ft the ,1111""" conditions. 

2, Magne!.ic c/rcultca!CYIs!loo.t: 

, . , 
1 9-1 ) 
( 9-2 ) 

""..." 
(9-2) ;In 

TheSI a_lions ar. HMnlIlI IO c~ and flCogntte InII no.bad performance: 

e""eclllI)' the read"'. ComponI,>l of no-load <:vr!'1!nI ; 1M fI'II.!JI8lIM"l CUT'" ~ 
The relaltlle ¥aU! oil'" 0:00" to the elCPOded ,.tlll current nISI be .... 1*1 5O'JI, Ir1 
CUI 01 I;Irgl ",srr 'ndodlo!l moton. This ratio II • gatllnl" t:hat the i"Iqkltd 

Itlrtfi; ror~ will be Ullrted. n.r.by, tile rallII jIC>W<t. faclor could be in 1111 range 

01 0.75 10 0.70, In :3'-diIon \0 the no-bad pe!forrnanc:. and "led power fador. the 

...... of malP"tl<: d!WC ~_ ."ect !hit 'PIci1Ic: no-lOiId permeanc:a. 
elTiclency, and 1M lIalor_sidl lhennlJ StlII.e.. Theretor • . • men pr_ 
clllclUtlon meIIlod II&d belli _ -.1IICII cOlllide,. 1« magn.rlc .. ur. Uon[7]. 

The method IppIe_ an ..... 1/wI pro<:"" 10 oec !he r;ollrJ AlPHA. K " 1I'l0l rallo 01 till 
MI*'- .Cl .... l . Ir gap ftu:o<Mnlily (BG"') 10 lite A"""'~ ""OId11 ili'-vaP .... 

demty (086). Thereby.IIGN can be dI:I .. Ii*It~.....toer. DBG Is !hit already decided 

_gnctto; lolling Ilctor. w.th tN, mlQrO,m ",,1uto. 1IIt maJlOt\lC clrctMt calNatlool 
ean be stlMed. Ac:conling to UtI enos .. magnetic fl'll.tllflal. the wmls~ B-H 
(WVe$ Ind sptdIIo; kon !osaes Ire to 1M nciud..:lln the ilprJ: data. AI reqUrecl 

Impedeal coetnclMls ud npeteiCl IflI imlril'd In lhe t:xpI1t-S'fIIem. 

3 - Ad/WI/menl wine Diameftlf Current : 

Otrt>g the stlrting period lIle bar tlNt,nu and reaCllIflCI .... VI1)'klg with 1IIp ; 

r. -f(KR) - IIH6AR.llet'.I ) ( 10.1 ) 

( to.:z ) 



" 
~ twn. IN nil .. pl ... ""'e<1 I •• .no .. 0)IIn9 ""'II Pp ..... g rile ... me per\o(I 

.... tOl~. IIW "'tor Cl,lTIIII ri al_ tllrr .... /II 1Oe, beI _ _ • 1 , nIl,!o 

Tbo:i'I loci W' ""'''IIi'' _._ ..e1"Y!IV OJ'1III "de It " PPI~IW' UIO . • 

To _. tIw lM*ea """...,11Qf1 o!the 1"'''''0 .~a CUlt.,~ btnl"lOUlH aga:"u 
Slip . 1M cIMntI. g,n .. IC,-' must oe POOl*\)' IlI.maIed. OIl",*", 01 lho 
..... e<I $I~ ~.IIonI . lIM prOll .. nd .... l.III ol lhil ~....ent un bl 10 gut 
exll!'II tlKl~ GtIC." •• a by • 

... I( KW,C R,TR.I. ) ( I I J 
_. In ,en. pr1>pOSe<I mild _.cOl' C'-"lII1I • • II KW, v, Pf,El"" ) (12) 

v, Pf.-.cr ETA 1ft IhI rallJd ¥Cllije.~ !actOl', ItIO! IfIIcIency. f~"" In tile 

_ 1Iio!ld. pr......n.ry .. kIe ollh1t~. ~ ...... '- dIft.,tiMl" 1M 

.... 01 .... 1Ift9I 11<_ ~ 
1 . .. .","i·VI( ... ~ ... ;.1 ( 13) 

_. )II, II tIw Iotal moIorraad.M.e .... ' r.-eclllIa."alct Tlwpr......,." 
c.nOll! I .. b lllal relct"'" clWtlnl upeded 10 bIo ........- III • _, • " • ___ 

Of. allflKtOfY~ "' bGI!t II.,mg _''''edcOl'dUoa, __ 'SI bIo 

.... ,,,. ~I to IIIe lHO!)OMd ¥UIe" '""" can '"'~ OOM IT{ "IIl:.W)t'lg tlW 
:lU!ld1l. rotor ••• ct.ltl "'<11 The",.. pari 01 1". !JIll 1 ocr ..... 1rf1 011 t!'Ie ~(/fk 
Jl<!f'\"IIII..c. 01 It-. ""or III(t •• !'II ., 111m OIIlhe .ot .. $101 ........ ...... 

"»:rp ..... ) (1 4 ' 
A.~ ,",cc.,bOt.:e.oll1lon in lilt pretrllrlary "3"" Ide! u n IMI 1>'OIded by. ''''>'1111 

~.IOI\" lM .otor t_/Ie9' ... !tII! ralio lIMa. llWeby \fie ' 01« IioI ~ 
permelllCI .I..» CD I» Idllpted to gotIl .. 1! I, 

APPLICATlOH5. USAGE, AND AESUt TS 

The F"<klt<l tAO 11''9 .... ~ IN III'" 10 <Ifl9I me<lium . .... ~ge.~ n .... 
HSlT --.. moIotS.. <lin Iiso IN lQId 10 ~g;u."~ndY Ilo.III mOl()f1 when ~ 

Is ,~.., 10 ...-.I, IHt, Of ~otISUII!henI The "'9Ut 011~ . ,. rnnmrs.., 10 tHo In • 
.--'" 1_ ~ _It. ~ dil l QIIIMr tMstn ,.,.llnlll. 

The _ w!I_ 11W otJ po.a d.la" Iwo lie •. The tlrs! fie coni ...... . .... <Ie ....... . 

" Iorm 01 • "o..og, mil ....... "'" ... i'Ick,.oI .. II dela"d inIormollon ._ 
I' ) 0;" .. ,1ioi .. 01 1II11 •• nd fOlOl .miultJom, ~ 1Iot........ 4 .(2) sa.or 

"'"all." . .... 01 ....... maptic U-M.and (3)f~'" I"IOIoodlll<l':III<> pertOtmlIlC' 
~ II<ldIlDti. In, 1"""'1111 "'_"' ...... ..., , ... IIes90 dli ....... ,."".., by IIiI 

Elpw1 ~_.'I ...... "_, n.. _0001111 ..... 1N t.n.cItd by pIotlre roo.e •• 
til gil n. e l'.If"I"lslr,g beNWJo.o" all groo.op 01 opeo.tionIt ..... bio. 8QiIJIIII iiiIIP 

nw 1'«91'" '*' been '..eM 111"..,. IIW ,lOllS" • ." of. ~ of_loIIy_ 

ae.p.0I. nc!uctlOfl moto ... F~ ( Z ) 10 ( T) .... '.' .. Izw.,. ""ill ~o ... 1ii'id 
... ""'" .. _ 01 ~ KW, lOOOV, ilOKZ, 125 f." .... mat«, wtKIi It _1I8<tf bull roo . 
e ll · 3 ~ , TIl · o.~ . iLIId s-II . 0 ~ 
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t~ ~UOIll: bill ctn ... &tt., tin .... 1Iar1r.g IOfque and ~ I'Itlo$ 

_ ~ 0I.t • .".,. IIgIftI .-.. "* II ~llgn.1!oId 10. gr..'.xIenI the nme 
Ixpedtod ~.d II"Id I'lIIoCI pilla".It • • Allhough of IIIIt , .... , 1M IOfql/e 

beNVIOIIf! are not the saIM. This ~Ilze' tilt f.el thlt c~:ntand 1141. IT'0t 

!)It doalflft to k'IIlfacIlPI. perfKl ~ to gelltM r~ ~: . jCIO ",,*h 

CI/'I btl H*" donfI by tile pr.-m. 

CONCLUSION ; 
A I!Iitk.nd ~ CAO provam 1Ia . been ~d 10 clesign HSTT IqUlTe! 

u~ InducUon motor. l1li.., ....... U,I typo .... ",..t.n. n. P"'>II"'~ ~ "'
~ proc .... ~ an ItrIIl;" ilIenclMt mlnner 10 Ipploao;/! Ihe prof)Osed Obfedl 

" 'U,..o Dy !hi ~ •• _111'1""'" :n.. plldIa{Ie h:U;In an EJpOfl Sys,-.n 
ROI.CIrM ....toio;II ..... '0 wIIOIoJ 111 the 1~.llnd empRai ~OITMtIon. ptlIcticai 

"eII •• nd .... fIAdnf ,lie de1:Ign pnxedufl In .cdion to ,"" des/gl 01 
em.ren! IIu _ moIon , It-.. p'O\J".m Cln btl " .. 4 to "-119011 Of consUl llIisMg 
_ . n. ,.,... '--' good I111II1JC1Ion 1t'if0l9l1 _ , IIO,I1W)er of ~ trlIllonl . The 

.. ..-.hor I\IWIIII tht prorp,m .. In llamenlary "lip in swtJng I natlonallrlduWy of 

HSTT ~ UQOe ~ moIon. 
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