
t· 'li'C1f'\'N ,4Nf) (-'-<f\!\.J·'trTH:Tr'~''I'<I'),N ()i{' ,~ 
I) I...;'>.') I. , .. 1 t r\. A . I. ". '1~ S If'\ .. \... ,-". ! .1'-' , .. 1 /.\. 

S. '\11". if n I .. , ,?, fit I 1'r,', j\:l f.\"r 1 (~ n f\t\ :\:IIJ IT /4 'V Ii'. n '\'.! 1'}'11 ,.I'lI I L L,,\~v l'\llHA t I " I" .. "]t I Ill."," 1 Lf\, .''f I. I II 

(": () l\!i I) J I rrl? I")i;~ N (."~i l\.JI,f l( 1,)IN ( 'i 
.. ..1 J I. Ll 1-1 I'\. .1..-, . ,,1 JJ."I.:.J 'jl'\. 1 J . ,,1 

S/\ I J) lJ j). t} S 1'\'1/\1' 
l\!l;\l'\~ Nf) 9q/83591~j< 

IN PARTIAL FULFlt/vlENT ()F THE 
Rii.'J)UIRE!VIEN1' {T(li'{ THE A \VAH .. O ()F THE H.ENf;. 

~~.. . . 

(ELECTHIC':AL AND (':()]'ViPtfTE,R EN(';INEERIN(;) 
i') r~~ .. ,~ ~J l~' I? (H7 ;'1'10';', I~"l~' lp~' n /' 1 , 1) N I V 1'.2, RS l'TY' i) F L L(Sl'ljL .If' I flL I I.LI .. 1 .. ,P~ ... \t .. , 'l ...... L < I .. 

rrl("N('\t .""\i'\J \\,1 INN ,J. ~ .. L .... "IL'r~ .. ~~~\ U ... , ,'\. 

N()'VEIVIBEI< 2005 



.! .... l,:( '* F~l ;\Ttf\N ~)L .. S""LL,. ~ ~ jl ' 



CERTIfICATION 

l:nginu:ring of 01(.'F.\:.r [v!inna. 

j-~ \-------I··.~~:=::··:C .............. . 
'.. } \ ('W\ .. '< 

... i, 3"l i' 
~;i 1 J~T~ ..... t-..... -.) ....... ·~.--~-----:.- ........... --........ ", J 

LNCiR. 1Y'j.\ :\LEviEl) 
{Su}'x.Tvlsor) 

{ H.(UJ} 

~<:\\1F.: 

l f 

.... 
f" .. .. '.i. ••• !J.~ ..... ; .... :.:~:::.i .. .. ; .. :i.:: '. ::: .. :.1. I (;) (;;rrr~"'" . .~ ...... ~ .... ~~~~:;::._~~~/ c ... < ...... \ 

, , .J L/\ I ;, 



Ur.:fHCATiON 

II 



able to (k; this pu~ic:ct \\'01k and fDr hi~ Hrcng! l! that ~.,u,,{ al :wd lloe UnHighc< 0 ( 11w pc,i~;;1 
. . 

" 1 ' yo f' ''1' ,,~. ot my stuuy m f ,\,j,! W!H1!W 



AnSTRA(~l' 

.. ·./1 



TA.BtE ()F CO;-4TFN'r 

Deciau;.t1 <In .. ", . "" ' ...... " , .. '" ........ " .. , " 

O::r{inc~iion .. ,", ... ,.,"' ......... , ... ," ..... '" ..... ' " .. '" ...... . .... , · ..... ,.",m 

THbb of content. . " ., ..... '" . '"'' ' ....... "., , 

CHAVfCRONF 

Ll Ck:ncral lntwdu;;tion ..... , 

1.3 Scnpc of\Vork .. ". """ .......... "" ............ ,,, .. . 

1.5 

CHAF'TERT\VO 

2.1 Litcr;;lwn:: Pcvlew ...... ", ............ , ", ... ,..... ",. 

Hisk~ricd Backgwund",. ..,', ............. ,. , .. . ..... . 

2.3 Typ~;;:~ of H.oorn Jk~kr. ' . , .......... ,. , , ., ... , , ... ,." ... , . , , . 

2.4 t,;{ain Section or the Pnil.bct .. , '" . ' ... , ....... "" " . , , . , .. 

CHAPTER TllHEE 

... ", .. , .. IV 

" " •• ,<, ...... ',,' ... .. 

.,~ 

... " .. ' ........ <. 

., , .... ", ..... . 

.... ,' ... "',,"', ....... 5 

..... 6 

q ... ," ..... " ...... " .... ,' 

.. , , ........... , ' .............. " j (} 

" [I 

... ": Transformer.. . '" '" ... , ,.,,' .. ,," ...... .. " ........... " .... " ...... '" ...... ' ...... " ......... ~ 1 

"r'b~ f\}rr1;:cI" ........................... '" ...... " ... .. ............... .. 

3 .. 4 ...".1) 

3.5 .......... 13 

3.6 , 0 
, , ..... ,' ' ........ i ~) 

E.dJ~l (~~urr~~nt i..G~s ......... " .. ' ............ .. 
...... 'o ..... " , .. 'o" •••• 1 ;.~ 

3.8 "rr<1n~:.fOrtl)<:r l)c~ign .. J" . , •.•••• " .. "" • " ••• ", 1 '-, 
." ." •••• , •••••• .""" I; ••• 

Vii 



3-9 l.)ctenninntion (d' Volt/Turn {V!!) -, ... ,~'., ...... " ........ " ........ " ...... ""., .... "., !"7 

rih'j" ;wd <":n:nnt!li!jiJ ('>;~qil -~ ....... "~ .... ,~,, ... , .. '"" ........ ", ........ " ...... ~ './! ~ ......•.... " ~~ . .,. ... .,. .... ' .... ~ "to) ".' ~ ...... ". ~r. 

('fIAVfER F()UH 

4J) ••• .......... •••••••• ........... • •• ••••••• .......... ...- ••• • ••• • • .., .... r •••••• • 2·7 

4.2 ; ... "; ,-. .... ... ... - "( ,,!" ~ "'·v·.... -.......... ~ .... ~. .,~ (;-
I <,11Hl'<!l1CL '\",'lll'{;:!IV'!" __ '_ ... · .. Vv_v_,· .. •· .. _~ __ .. ··v·,~,,,··· ... ·· .. v_, ......• ,.v_, .. ·· .. · ... _ ••..... ·, .. v_ c'''') 

....... •• ./ ....... '._ l. .:. ... <.... <.'" ........ < • .>...". 

" '·1 ",.~ ,. ,.,. 'j' '!) 'v, '-r ,,' .•.. c'. .) <:;> uf),( ~.' 'i.!? <1'!' . 'y;('.,.»;'l~}ll', "-~"~"" .... --" .... " .. , .. ,,~, .......... ,-, ........ v_v .......... - ........ "_~''''''''c .' ;', ...... v<! •. .;,... (. ... "'f::: . $. ...... " 1. ........... $.)., .... ."J' M·' .. 

4. A .. ~f 

45 

::L6 

4,/ 

(~ondllsion .... ., ...... v .. v ........ , ___ v ... " .... ~ .. ~.,." ..... - .. ,,, ...... " ............ ~~ .... , .. , ."", ••.•••.••• - ....... J 1 

{{e. fi~~rer~(t~ ...... "" ..... ,.. .... .--' .......... "',.. ........................ , ........ ~ ......................................................................................... ' ........ ' ......... "'.r ............ >.0."" •• ' ................ _ •••• ~ 3 





L2 Hfh\U;; HEATiNG SYSTEi\lS, 

", .. 





l, 1 LrrEHATURE RE\'IE\V 

I'!,"""'" ;1-' " h,-",'" 'l<' \"",-,'k "C-':,'! ;,;: .. :,>~",;,:".,,_i ;'" ,(',-':", nf, ; ;'" ,',-dni :": fl,-,r;n"i~ ",; ~l,{, ~"p'n:"), .""'~~~..::~?:~ ... ".-,.} ~ ) . .; ............ ~.? < ... ~ ,:t ..... ~ !.~ < ~ )"< (} ........... ·~ ...... 3 )~~ ..... ~,.~.~ ....................... , .......... , ... ~.~.:5 .{ .......... < •. .. <~. 



I h of ,'>'akr 1 of' and erl,lw11n ?S)cnt ~\.·kdli'.n>:;d efWf i.~V O:l h: (;o!)\'cncd inio k>a1 !:..,-
~. . . 

2.2 11IS··n:.HtH.,'/\L BACK GROUN.!) 





at a knO'8H rd"f:rence knll)l.'!J.tmi?.The vul!(l,{u,; dc,'<:ln;wd [!c:o';~ :.iw !;\'q lund;,,::·; 
, . 



t\~ l- 1N ~<f,'rFI'l.r)··N ('·).l;' "I'~ nt Hpn P;C"{.' ., L'!cL. '.JL,., l, l •. 1 to.- ~ .\.\.h.L ... 

, ,', 
" . ..... , 



JAJ S\'STEi\J DESI.GN 

JAiO PO\VER SUPPL\' UNIT 

3,2 TRANS FOR 1' ... 1 EH 

J<J THE FOH1\IER 



3A LA\HNATED lRON conL 

.... ·'1 
i :. l 

l____r~-: ................. f ---, .............. 1 

, 
{. . ....... _ ......... -................................... . 

~<;" ...... L J: M,11 U \~f, 



3.5 LOSSES IN THANSFOHf\lEH 

H. 

PL 

I I YSTEIUSiS LOSS;. 

L. ::" ~~.~~ H:,; it:' ~ f"'~ "~ 
'":. :.~ ~ t ":. (. -. ~:. 



( ,I 

t~_':;ft': :"", :f_ 

A<~\::';~: ~,\, 

H in\r\ 

',y .... 

~ .... (~:.> {-

3.7 EIJD'l (:t;nn EN'J" i,(jSS: 

", '; 



Frinwry curren! ::: !?/?i:~:L.U~.~~?:L::: ... 
Primary vdtqy~ 

Secomhry cur ,tnt "c pm:0?E n~}E~~~ ____ .. _.~.:::).~)O'h\:: <11 6A 
SCCOnd[lPl vclhge i ·,;V 

J 

J 

1m IlJ 

A !i~2. 

D 2:. 
.. , 
~~ 

P ',. {)/2. 1 

1(, .. .2 
eH, 



.,." 

()2 

······r{y~J············ 

c 

c 4.,j·lF! x 

()/;. 

r-............................................... 

l1! :\gn<.~l ic h;ld :w. 
'~'TT<T;;::;d F~il; lnF, 



1·' 
1·' ::: Nd/dt UD sin2 un) ... 

2H FC1N 

Erm.:~. ::: ." .. ,.A./LiEG.::: 
·············If············ r·-r 

\'/1' 

.. - ................ ..;. 

r 
i 



.. . p r -i. : ~0E~~)~_:~~~!~L~:~~ 1:~:~ ~...... . ............ __ ....... . 

SEC()NDAH\' \VINDING 

G.7-Xg 

\/1 Nt 
NT""-~ 

:2 i ,85 turn~~ 

!2 
! l 

Vo!1:'!u:!l 

:;f\:nl~~J;~~f\' \.'~.~~~~~:·:.c· 
.' . ••••• ... )0 ..... ............... _ 



$ ...................... , 

I 
~,/ ............ ) 

:~ :t 
i::'" 

r~ --I 
~.·4. 

r .. ; .. ~'·A. ~.> .. : ................................... ~ ......................................... ; 
:!~~~'./.{~}~. { ~ 

1 '3 

Il. ..~_.~ \ 
.... 

...... (..... .:~. 

$ .................. ...l :~~.~.~~"'M"'·t··"'···"'······' 
i <> 

1:, \ 

1 t. ......... ~~~~ .~-~-~ ........... ~-.. "' ...... "' ........................ j 

19 



..•. 

,/ 

........ 
"'\ 

\ 

.../ ......... . 
/ .... 

/ ;' 
:. + 

t(_ ... _' ............ ''.''\' ,.,.".~_,."_" __ ""."" """" _"'_,_,~ _" _ _"" """"~""""L""""""""_""',\,,.. 

./ 
,/ 

\. 
i/ / 
""""""""""-""""""":/"""""""'"'\"""""""":/"""""""---,*'" 

~ .­
li 

. / 

,/ 

...... 

:' 

/ 

.•.. / 
,/ 

; 

:' 

t· ......................... \ ......... /~ ........................ \; ..... ./ ........................ \.~ 



:.: .. 

. ....................... ". 



\.V /~ V 8,' I',',f)' R!\~ n rp l){:" ~;< Il ri''-' :'T r r:' S l,~ n \\' r Tn (' '\ n i\ >' : tTtF~ ,,- ~" \. . l J)1.11 .,iL ,"..1.,,,<,, t n iLl'-., t, ~l ., .•.. \".1 1 ~"nv 

,).~."" .............. , ............. ,,~~~ ... , .......... , ....... ~ .. ~/··(r·i'}··'\, .......... ". __ ,., ............ '''.Z' 

, ...... 1... ... . 
······T······· 

. I 
~~--......... -.. -.................. -.-.. -...... -...... --.-.: .................... ~ .... ----... ..,. ..... .. _-_ ............................................ . 

.' 

f' 
--_·--····0 



(sf>is6i{··· 
! 
: : 'PlF P !,H<'Y{)P I :. , :.,,·,.:.'·l.h~' '. " 

l n'·kl.Utivc 

I <"'l"~'ll":;:'"j', 
\ . '" '"'''' 

I iOn';;! ;"f'. "i~"n';;';f'n"l ~ ~~ ,_.,-'~d" .... \" . .... ~L ... ·5, .. Ot 

I 
l "} 

I ::~l u;:'~ ~d(""n{ p:d r; I """":)CU'" 



: PL/\TLNU\1 

":; .. 

3.9.<; TilE C:Oi\lP/\RATOR 



\ {} '7 Tn A NS~S'I'()r{ S'\fdT('n 1 Nt' ~. "._ ... i t. S \ f '- } > •. t ~.. * ". i _.". . ~ ~'". .." ~ s .. " ". ~ 

. __ ._--------_.y --------------------_ ..•. _,-

I.~r',.~.. ..........JI> ..N 
.. "'j 

~ 



;IG. 

;:~ 

~ . .... 

..' 

f 
"'·l: .' 

·····.s:·i 1'" -.. --- .. ;,-~, ..... ~ .. -~- ...... -.. . 

~ 
~» ........ ~ ........ JSo .......... _-_ .. 0). ••.•....•......•.•••.••.. 

I: 1 
, i , , 

.:.,.:" , 

i 
~ :: ...... ./ .. ~.-~ 

L:% ·"l··¥ 

1 11,:. r ' 
S': .. :, ... .!, ~L" ... } ... ,;.. 
" 

-} 
. .:--:.---;-:/ 

1 :.. ;~; ... :: ....... ~~. ....;,. .... _-
i *: .... ./ 
i· "':r'; t I ,.... .. .... t 

I l' 
~ ," ~ ...... 

11; .. , ............ » ~~~L·r:. "~w1« .... ·1 
';'-; . 
. !:" <:) 

. f·,,·f.Y· 
1 . .~ . 

................. v11* ... > 

............ , ...... ·.· .. 3· 

; , 

I 

. " ~ . 

;1 .' ;L .. : . ...., ; ! 

! l .. 
.. ! 

.~ 1 t 

""''''''1 

f 
i 

I 
i 

I 
1. 

1 

1 

i 
---_.j 

! 

I 
.; 

! 
! 
! 

i 
! 
r 

I 

i 
I 
! .. ~ 



4.0 (X)NSTRU(~THJN ANn TESTINC (}F HFSULT 



COi\lPONENT ARHAf<H;E~,IFN'i' 



Th; cw,ing is n:(";dc up d' (1,,':(;.11 <:Lee;; p;'.!:)~l>d .. !;i:'.xh::c ,iod i)l:li:~ 
(.:J -<.. ~ 

\ ., 
~"'_'~'if~--""''''''-'''''-'-''--'''''''''''' .·.· .......... ·.· ..... · .................. )t .............. . 

I ~ I 
} "t ! 

:1 :~~~:·.F l-··-~-·--······J-·····-r·--·····l--····T-····l·······r·····r·····T···~ 

/ ~, FC=I 1= j:-r-TiJ ••• Il 
, ,/ 

-_ ......................... / 

.. 1 

/ ...... " ....... " ... ",.,,_ ................................. " .............. ---~-... -~,-. ·· .. r 
{ . 
~':"<,...,. ....... \. 

",;::!,,) 
.... 

" . ........ , 
c ... : . .: 

L .......... . 
/ 



TESTiNG AND HESl]LTS 

4.7 fY'til,'H i\ ~ ~ 'Tli'~"T1f\:C .. .1' .)'~\. . . a.<s.< ! .. ~~}ll. ~ .. :r 



HI ;': 

T1:i~: dc:~iL:n 1::; rC\;;ltl\'clv :;;lllw:k ;:nd t~l ,I ceil:l;" '.\'l:lll ;lU\('"n:li,'d !';::n~!' ,. 
..... ." .. ' ~ 



S,j ())Nf'LUSION 




