
-42-

100 I., .. 
""""41t R1UIfI'J 

v1~1'Jtn1~i~1i~1n'J'J~lw~1 

v • 
1I1'Iflflflil 

\J'I1~11~~ ~ n,.m,., -« m i cro-comput- er ai"'H Ii n ~nOl~'IIv ~~v ~ flv4 

~ ~;i!J1,ha1lJ ~ lola 1i~1 ~nOllJ~ai"1 ~~,.·hl!J Hrmn ~ \J~n'llv H ~~v ~ m i oro -
... d So' .& 0 I I ,,_tt'1 

comput-er OKI If 800 ~1n~~1~nOllJ'I1a'J1~'II,.a1lJ1,.n"1~1fl1~ ~ ~11~1" 

n1"A1"'~ nl~~1~1"'IIv~lJv~flv4~~;i!J1u1a1lJ~\Ja ~U~~,~ Rot-or U\J\J 

Sqiurrel cage UOIt: U\J\J Wound rot-or ~~lfi~il'na~AtJ~n\J1'i1~fi1"'~ . 
'hl!Ji~\Jn~ 

W v 
n1'JIt'11U",n 4nilJl 

1. \J'rnh 

I " I 8 'II~t:n~v ~ flv'1;J\JI ~tliv"Load nl'i1 S 1\ p ,~ ~ ,.,., ~t'ha ~ lw~1 ~ n1 

1,. ~1'i1 Power fact-or ~n11'J ~n1'Ja~~~tJ''''II~0I1~, Un,.~~~n, 
OW 

Sf ''1 a .0 ' .... ~"oudl d 
U'J~I~tJ~'I11"1'I111'J ~U'J~\J~ (Torque) ~'I111'J l~n1il~'I1~1tJvvn~1'11 

L"'il1~n11'J ? 

- '-«fi1"'~~11'i1~~~~a~'IIv~n1a~~~1tJvvn~1~~"'0I1 U,.~U~ Uilt:'~n1a~ 
, • ~ I 

1\J~1In1i'J I~v Lock rot-or '~~tJ~vvn\Jn . , . 
- \Jvn~,~n1'Jn1~1"'IIv~ Mot-or '~'I1'J1\J11n~,~'~L,.Ii~,~nOl~n Mot-or 

n1~1"vV'''~'~ St-able uilt:1~ St-able 
o 

<I cl, ~ IJ a.1 i ( . w '.'1 /, 
"ll ~~t: ~ ~"'1 ~ n ~nOl~""lJ1J'Jt: tJ~"~v"'111 ~~1n ~~fl1JCY~1'111 ~ 

,,.n1,.a~1~1i~1~nOl~~"~t:~v~'~1~~itJ,. ~"~vuOIt:l~\J"7n~0I1n~a"~1~ 



-43 -

~u~L~un'l~ Scale ~LW~I~~~L~u~~I~N~1~na~L~~~U~1Ua~~IUISAI~I~ ~ 
~~~u~'l~nI7~IU1~~lnnI7riluAI Scale ~,~ ~ 'luN~1~na~ ~1'iLn~nI7~~ 

9 .., I.: 'l 4" ., "" ", I I 
'WalflLLa~ L ~s L 1al~~UU LUllTlA11~U ~~ L lIUnI7~71H'n ~na~'W7u~uIUAI'" ~ ~ 

~lnN~1~na~~~~I~~U ~1'l~unI7~IUI~nI7nl~IU~u~ mo~or i~S'l~LA~u~ 
Compu~er OKI IF BOO l~s'l{linI7~~I~N~1~na~"'~wu~au Elec~r!cal 

Technology ~u~ BL Theraja 

'lunI7~~'~N~1~na~~u~ Induc~lon Mo~or 

nI7Tl~~ull'luiu~~Dti~nI7Au 

- nl7Tlfl~ullUllll No-Load ~es~ ~~~~I~AI VL • 
o 

ua~ w 
o 

HP 

- nl7Tlfl~umLlIlI Locked ro~ol" ~~~~I~AI V •. . . w • , . 
- nl~Tlfl~ullWIAIA1'~"'UTlIU~u~ S~a~or (R.) ua~ Ro~or R~ 

- nl~Tlfl~ullWIAIO)"71ihu~u~ Ro~or LLa~ S~a~or 

v , 
No-Load ~es~ L711~AI VL • o 

~ln 

(0 0') 
o 

'i' • v 
unu y Lfl~ I ~~aIWa~ V-V 

o L 

L~U'!lUIUnllUnU x 

E 

v 
l 

~~~~--------~----~F------~D 
FIXED lOSS 

G 

~~~ I U~fl~N~1tna~'!lut Induc~ion mo~or • 



LLtl 

-44-

locked 1'01:.01' 1:.es1:. 
• d 

"l1l't'l,'t'lf)71l 
"0 ",I t"o I 

l'a1:.ed (I ) LLtl1't'l,f), '11 f1Fl, V W "l,f)'I4'14f)Fl,'I411l1'M,Fl, 
-.!L ._ . ...,...- -- .. ----.--"- -.-".-.---:."-----::-7----,-~ 

C0 5~ "l,f) cos ¢s = Ws l/a.Vs.Is Lltlll rjJs = cos-~ Ws 1'3.Vs.l~ 

(I ) 
• 

~,~~~ a U,~,f)'1llua Locked 1'01:.01' 1:.es1:. nf)'1llua l'a1:.ed 

lJ, L \J~!l'l4L ~'I4f)'1IlUa LocKed 1'01:.01' ~U"H~'14 l'a1:.ed (V L) ~~f)'1IlLLaU 

I = 
SN 

.nf) L ~'14 

I xV IV 
• L • 

OA 'hnj~, = 
BN 

• u 
't'l,lJlJf)~ OE , =t. ON 

~,d ~ V L ~'I4lJlJ .s 
o ~" d 
t1'f1~'t'l4 

u ~ ~ 

!l ~f1,'14 51:.a1:.01' LLtl1 
o ... d 
tl,f1~'t'l 5 

L~'14 
• 

0'0 
a 

C 't'l"lfl "lfl • , 
• u 

f)t1,~L't'l,n~ O'C 

• 
·0' 0 

a 
't'l"lfl 0 , 

• 

• • u a 
t1,f1~'t'l 

• • u a 
t1,f1~'t'l 

• 
• u a 
t1'fI~'t'l 

6 O'A 

7 

~llIlln,n,'1 Locked 1'01:.01' 

8 1;'M'L~'I4U'1~nfl (Tol'Que line) L~'I4UL~'I4L~'I4U~~Fl'~ 
f)l7aruL~!l1iLf\f1"l,n 51:.a1:.01' 

.~ 

~va~Ln~ Ltvn,n,7 Locked 1'01:.01' n,~~1~w'~~'!l'l~n~ 
t Qlq dd q 5$ 
't'l~'MlJflFlv (n,,.aruL~!l't'lFl~'t'l (Fixed loss) .n,'1aruL~!lL'I4Un'l4L'Mtin 

v~ .w 
(Col'e los s) ~~ 1ah1lJ~,f)I'1aru L~!l L;iv ~"l,f)LL'1 ~ L ~!lfl't'l,'I4"l,nFl1,lJ~f1LLtlll"l,n 

.~ 

mo1:.or 'M!lflv~n~~} + L~'14 AF ~~L~'I4n,~~aruL~!l'l'l4Fl1,lJ~,'14 
q ,. ,. ... 

't'l,'I4~v~ s1:.a1:.ol' LLtlll 1'01:.01' 

~,~~~ 9 n,'1'M,"lfi E "lflU\Jn~'M,1~"l,n , , 
AE I EF = Ro1:.or Cu loss I 51:. a 1:.0 I' Cu loss 

• • U~'I4v~n~'IlUfl~v~ a 
E LL~L'I4v~"l,f)"l" Ro1:.ol' ~v~ Induc1:.ion , • 

mo1:.ol' ~~ijav~LL~~Fiv 
• 

L~'I4Ll~\J n) 
a 

Ro1:.QI' 5quir'I'el LlJu cage 



-45-

~,nn,~~1~~,~~ruL~~1~n~ . -
• 

L~~ I = n7~Ua rat.ed 

d 
St-at.or L U'H~'n 

• 3 R I 3 I "R 
LL"lt~n,~~1~~'~~'l!L~!l1un~ Rot.or, R" I R, = AE I EF = Ws - 31., s, 

• 
L ~~ W = n,~ ~~ru L~!l 'I U~61a161 St.at.or L.a~ rot-or i61~ 1 alFl61 fh 01 7 

• ~ ~~ d ~ 
~ru'~!l 'uunUL~an (Core loss) ~U7~L~l'l~U V 
0- • 

~) L~~ Rot.or L~UU~~ Wound rot.or 

~1'~~'U~,U~~~ Rot-or ul'l~ st-at.or/phase ~~~ R3 uati 
R ~,1~~,n n'7~'U1~ 1al~, Uati I. ~~~~'L~"61~~'~ 

" I ,2 R,=R_/R,(I_/I,)" AE I EF = I. R" • • 

EF = 

4 . fiT~61a~a61 

" a 

St.at-or LLali 
I V ~1~ 

a = I 
" 

rot-or ~~ti Locked rot-or 

-,,-.-,,-
~,n~~1~na~~~~~'~61~~~61~'~~~ , . , 

R as:S a I 

(maximum out.put-) LL7~u61~~~61 (Maximum t.orque) ~,~~nL7~n1' Rot.or 
• •• 

input. n,~~1~~'~~~61~ mot.or 'l~~ (maximum Input.) . , 

n'~~~~'!l~~n~'~~~61 (maximum out. put-) n,1~~,nn'7l'l,n .-,,-
LaUa~~~n~1~na~ i61~a,n.aULW~U'Un~L~U O'A ~~~tia~~~1~na~~~61 M 0, 

• • 
C ~,a~~61 M .fiu MC .auu~~~~~,nn~LaU n,a~1~~, 

• 
put. 1 i ne) 



-46-

(maximum 

ou t put) 
Q • ,\u tQ 

LL'H\J~~~~~ (MaxImum TOJ'que) UfH1~nil)JUU~u"l~ N 
.-~- , 

~,nn'7i1,nLaUa)JW~,~nil)J1~~iI,n~U,Un\JLaU O'E 

~'iI,nLaU CN LaU CN ~~~~~,nn\JLaU~7~n~ (Torque line) 

NQ ~~ L nUL aULL7 ~u~~ ~~~ (Max I mum TOJ'que) , .. 
n,a~1~~,~~~~n Motor '\~~ (Maximum Input) '\U~~1~nil)J .-. 

~~~,1~Vn'7i1lnLaUa)J~~1~nil)J~UIUn\JLau O'D 

RS LnULaUnla~1~~,~~~~~ motoJ' '\~~ (maximum Input) 
• • 

5. n'7R,U1mW'"'~'~' ~'nN~1~na)J 
t'h~,n1' L 7, '\"j motor rh ~'U~LLHflU rated L 7,~~,)J'''H1~' 

• 
~''''~'l 1;;fI~u 

, OL 
, , 

n,a~~rudl~n~~n (Fixed Loss) = 
.~ 

nt7~ru L ~v~ . ~ 
n,a~1~~,~ 

=IN./a.vL·s 

= NL. la.vL.s 

n,a~~ruL~~~ rotor (RtoJ' Cu loss) = NM. Ja,vL's . ~ , 

StatoJ' (stator Cu loss) 

J'otoJ' '\~~ (RotoJ' input) 

n,a~~,un J'otoJ' ~,vuun)J, (RotoJ' out put) \J1~~L~Vn 
, ' "n,aH,UnLloIiI' = ML. / a V L' 5 

n,a~1~~ motor '\~~ (MotoJ' input) 
o u ~ Il 
n"H~ruL ... V'H~)J~ (Total loss) = MK • 

= LK. J a . v L • S 

/a V
L

' S . ~ 
L~u S LnU ~UI~~u~)J1~7'~1U~'\~ (Scale) 

PoweJ' fact OJ' = LK/OL 

RotoJ' Cu Loss I Rotor Input = Slip (S) = MN I NL 

RotoJ' Output I RotoJ' Input = 1 - S = NINa 

= RotoJ' Speed I SynchJ'onous Speed 



-47-

S.O ·Flow char~ ~a~ program 

Uil~ SHOR'I' CIRCUIT TEST 

PLOT GRAPH 
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l\\{tl~II<1~lft~1n GRAPH 
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6.1 Flow char~ a1U A 
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6.3 Flow char~ ~1U C 
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ErrlCl£NCY, EF;f''uLL LOAD ~URRENT PC?;H1LX. TORQUE, MS. 
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~~~ 6 Flow char~ a1U C • 
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6,4 Flow chart a1U D 

PRINT PF, SL, EF, PO; M,S, P(;, LY ,. RS 

ML, LK , ~~ , JK , IN , NM, 

llll ~<l11J STABLE LLa:; UNSTABLE , 

PRINT "STABLE" LLa:; "UNSTABLE" 

.J 
7~n 7 Flow chart a1U 0 
• 

7. 0 ~1va1~n1~1~ program 
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