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ABSTRACT 

Electric motor can be generally classified by type of electric power transmitted to motor 

into 2 types; DC motor and AC motor. Presently, over 90 percent the induction motor has been 

used as power generator in industrial. The objective of this project is to study the 3-phase 

induction motor efficiency after 500-hours using. 

The experiment consists of two main components; testing base and testing set. The testing base is 

comprised of two types of AC induction motor; Y, - horsepower and l-horsepower, Amp meter 

and Power meter. In this project, the testing set is identified as power generating that transmits 

torque force to the motor. Within testing, there is two load sizes are taken into the Y, - horsepower 

motor and the 1- horsepower motor are 2.1 Nm. And 6.5 Nm., respectively. The testing data is 

recorded for 10 hours per day until complete in 500-hours using. After that, those testing records 

are used to calculate the value of motor efficiency. 

From the testing, the result shows that at a starting point, the Y, - horsepower motor 

present its efficiency at 65.5 percent since 500-hours using, its efficiency indicates at 65.6 

percent. It seems to hardly change on this type of motor with 0.0 I percent. On the other hand, by 

measuring the I - horsepower efficiency at a starting point, its efficiency points to 99.7 percent. 

As consequence, after 500-hours using its efficiency has dramatically changed to 96.8 percent. 

The differences in between would be around 2.9 percent. 
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~1lJti'lltill 1.ri1'll~Il~tiIJ~ ( Stator) 2. li1Mll'll ( Rotor ) 

. . 
, "" '''' "" 2.1iflllYlllllf111Yl (Stator) 

ri1'll~Il~tiIJ~ (Stator) ~::1ofiMnflflm~lJ1ti'lltill'llIl~.Ji~1mUlllJllIPlll1 Milllfl~ll~fhlilfl 

1l'l~1f11::lIllllnll1~lJ'I;'~ lflll~'llIM ~fllll~'l~jjfll'1111~fI11lJ '1111191lJ1.1'(permeability) \l~ jjfl11lJ \ll\llnlJ 

..,. ....... ; "" . ... .. .:
 
~lflSllIPllJ1'1111 (Hysteresis loss) m IIl1::lJfI1m1\lljjllllJl'llIl~~lflf11::1I1l1'll (Eddy-current loss) Pll 

«(1111, 2545) lJ lfl~'tl'Il'lltimi1lil 'll,rll~ll~IlPi Hm1''II~1I1~ 3 ll'lll 11l1::~1'll1'll~1I1liIM~fl~::1il'll 

Ii1fhM'll~ fI11lJ1'1 111111 'IIll~ lJIII Pill1 lrlll~llJ1li~1 f11::11llllnll1ll'till'll~ 1I1~ ri1'll~ lJIjtill ~ ~::fj 11ll'1ii~• 
• d d. .,; • d d • d ~ II d d.... , 

ll'llllJlIlJIMlIflVlfllf1~VlfllM'll~ 'II~ll'llllJlIlJIMlIfl'll~::MIl'll (Revolves or Rotate ) ~1lJfI11lJI11V111lJf111 

d~1w 'd ... ';1'~.r w .-11
fI11lJI11'11~ m'llll ll'll1lJlIlJIM nnn 1l'll~::IM'lllJ1'll1I1HlfilIll'll l'll'il'11'll ''llfl1Mll'll1~lJIlJ'll 'IlmlJfll.l 

. . .
"" w ..... .~ ....

.limn 2 1 IIlltHlIflll\ll::'IIll~1l1'llVlll~flllVi ( Stator) .. 
VllJl : Chapman (1998) 
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2.2 flllllj'll (Rotor) 

¥ill1lJ'll (Rotor) ~~lI1j~IlIlOlI1'll 2 'ltiJ~ fill I. ¥ill1lJ'lllllJ1J1l1ti' 1111l1l'llTlllti' (Wound. . 
Rotor or Phase Wound Rotor) 2.¥ill1lj'lllllJlJnH1~1Iln(Squirrel Cage Rotor Motor) 

2.2.1 ¥ill1lj'lllllJ1J1l1ti' 1111l1l'llTlllti' (Wound Rotor or Phase Wound Rotor )ii~nlJ1JI~1l1 

'ltiJf!ifillJ1Jl~ 1J1111 ~~lilllllJlJ ll'llTlllti'lJ III ~1Ji 1111JlTlhJi~lJ1JI¥11J1 Ill;~'ll 'IIf! nl~ ~~I 1'1 uuu lJlT1J~~'ll 

111{i1J'llnlJ ~H' 'll1f1t1J~filliJ~ 'l'l~hn~lIlTlTnlJ Ill~ 1u ¥i111lj'll~ ~\! n¥i1JlIlJ u IT¥1l1IhJ mem ~1J1JnlJl 3 

Id''ll ¥i 1JI;;lnlJ lTlhJi ~~~ f!nlJIWm '111J~ ¥i111lju lTllJ1;flillfl1llJ¥l'l u Vllu ~ ¥i1JlIlJlJIT~ l11J1¥iIll;;Inu IT n 

tJi~~¥i1JlJ l~ ln~ nl~ 1'll¥i111lj'll IIlJ1J1l1ti'1~1lI ~lJlIi ~iif!l~lJ l1lj'll Id1JlJ1J'~ 1l111lju 1;;l~fI1llJl~ltJ m~ 

lTntJi~ ~~flnnfl1~~; Vi11M¥ill1lJ'llVi l~l'lllllJ urn~m~;1Jn. . 

.... .... .... ~ 

IllflD 2.2 IIlTf!~nn1jIlt~'II1J~fI1l1lj'lllllJlJll1fl 

.;
VllJl : Chapman (1998) 

2.2.2 ¥i'111lj'lllllJlJm~1~11Jn (Squirrel Cage Rotor Motor) lJllI~1J1~H'¥i'111lj'll'ltiJ~ifii~nil 

lJ1Jl~ 1J1111 ~V1illlllJlJ rn~m~;1Jn l~~tJ;~n1Jm\'lV1IH'll1l1 ~nlJWlli'~'ll'1J'llii''lJI11 u l tJVI; ~m~lJ1Jn 

IIn~\!nVil 1MII1'll'li1J~ lT~1J~ 'II'll l'llii''ll1~1JlJ;;,¥ilill'll1J~¥i111lj'll 1'll'li1J~lT~1J~ l!'ll ¥ilill~~~~111 'lllll'i~ 

VlIl~II~~ 1J~~lhflJ 1111Jli'nnuv 1~~1'll11i1~lT~1J~~~1Ji;~¥ililllll~~11 i1~IIl'i~Il'ill!'ll il m~l'/~ '111J~IIl'i~ 

¥ililli~ 2 .rl'll~~\Jnnfl1~~;I;;lt{lVii''ll l~~nmj'~ni 1111l1~1JlJ.rl~'l'l~h1Jfh~flll; iM1ilTllJl;fl~~~ 

illfl1llJ ¥l'lumumeu1JnlJl¥i1J1Jljm lJI~hii'1J1~~ ; ¥ill1lj'll I~1J'lil~ 1u Ill;I~ lJl1lj'll,.r lT~1J~ 'II 1J~ ¥i111lj'll 

1.d ~ .;" ~ 1 d d. ... 1. " " v d >'• 
~~ll~ l1lJnn1jllt~ umnunuram ~VliW~lnn'll1J~ IW1J'lfl~ l1lJ1JI~1J;l1lj'll1~ln ¥n~lll;n~lll; 

8lJ'II1J~Id''ll1li~1I1ill1~n ( magnetic hum) 

(lit;~i(,2530) IIn~'1h~[uIll; n~ Ill; Inf!1ll;~lln'll1J~¥ill1lJ 'llli''lJId1J~lJl~lnlT'llllJlIlJll1 ~n~ n;h~1Jv~ Vi'll. . 
'111J~¥il~ 1J~ii'lJ~ ii'lJ¥i111lj'll I'h'll¥ill1lj'lllllJlJ~'ll'l~jjnn1jIlt~f1lh~n'll ii'u¥ill1lj'll IIU Um ~nm nn 1~~ 
.1 •• d ~,,",.l .~ ~"1' 
u ;~n1JUf!l~IIV1~1l1 ann Hm~U1Jn~'ll lJllI~1J;~~l1lj'll If! 'II'll1J~nu fin '111J~ m;m~m ~lIlT 111 mu u 1IV1~ 
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•
 

IllYlTi 2.3I1lY~~ii'flllW:;'II!J~Pi'111lj\!IIUUflHfm;~!Jfl
 

~lJ 1 ; \!ilmllll:;lh::alYrj (2544)
 

~:;11l\!'11f11lJfltl'll!J~rl1~11~6~flri11'11~V1nUII~'~lil~~\!~lfllll~lil~lI~,lfi~!J\!'rl~l 

IIIrlV11h111 Pi'Tlh 

d ......,j Q.I 0 Q,I \1...t • d ...t d 
III JI'II 2.4 IIlY~ ~ III~ Ifl~ IIHYIf11\llll1 Uu I~ IlJ!JlY\!llJIIlJIIIllfl1fil1!Ju YI
 

~lJ1 : \!ilmllll:;l1~:;llYrj (2544)
 

~ 1fllllJl~ 2.4 Yi~ l~W 111 ~lflnlll~urlllrlv11hmlJ i".iu.i,lf 

1) Id!J~111l.illl~flIfi~!J\!~111f11lJiiffYlH~t!flff~; IIn:;jjfl11lJl~1Ivilnu V 1t¥\!m~IIl.illl~fl B 

~:;Pi'~Pi'1'111 Liil"rlil~IIHlfi~!J\!1fl'il1tllrlV1'1111\!Pi'1'111lfIViltiu E =BLV 

2) IIHlfi~!J\!1rl~11l1rlV1'111 E ~:;111hrlil~m:;lIlY 1 111n'\!Pi'1'111mlJiiffm'~lIlY~"\!ll1 

3) 111!J,~lflil flmllY11In1u 'II~1l1~1i'1'111 'IJW:;~Pi' 1'111,f\!!JUlllV111'1 t¥\!11H 1Il.iIII~fl i!'1 il~ IIH• 
.I .d""'JJ..,. ....... ad::. d
Q,I

'II\! IIn:;11~ rmfl~ 'II\!u ~:;lJ YI ffYl1~J ~ V1flUIII~ Ifill!Ju YI 'II!J~ '11111lJ IIInn 
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• 

i~t!ll ~~11111''''11Iii.,fl11111 OU11h~1l ~111IhpJ'U'1l'''llll~li'lllHllllf111iht!ll!tl~eu~1 UtlllJ 

. Yil'!l1WUll~llllllJ lllillf~fl~ Itl~llll~IlQt!II If nflflU Ofillll nflfl11~hltlll{'II11~lJIIItlllflll OU1ih 3 I'I'lll~ 

in11tlllflllJ1Jfl1~ m ~111flll ljII1u''"me11\'llllllJ llli III~fllf ljII~ IIi.,nlJ flltll tlllf 

"~1..... d d 'd.d: ~ ... .d. 0
tl11lJI11'lf ~ mll II lllJ lU[H tl11lJ 111'1111~llllllJlllJlll llfllfljlll1llltlltlll1 'II11~lJllltlm IIIllU11l1 

• .1 a '~1 ~ " ~ 1 ~ .. v
31llll111lJlJlJltlIl1'lf~ tl111ll tl11lJI11'lf~ mllll (n,) 111I"l~lfllllJfl11 (2.1) 

120/
n, = •••.................(2.1)

P 

.. 
IlJll n, = tl11lJl~1oii~ 1mull (rpm) 

/ = tl11lJ~'II11~1l1lri~~lu''I'l~lm~llllllnlJ 3 l'I'lll (Hz) 

P = ~111111~111lilll~fl1illl'l'lll 

- t'	 d. d • dAd 
~lfllllJ ms (2.1) IIll.H l llilf 1111tl11lJln'llll~llllllJlllJllf llflll lj II ~~Il'tlJ tlllJtl11lJ ll'llll~ 

,'"II_tot ..... 0 t,d"';''';'.,f dl 1
lllf ll~~lU ,'I'll'tlm ~lllllllllJ 1l1l~~~ll"ltl1lJ~11l111'11111lJlll llfll1ll't lJ 'II11 1l1l~tl11lJ 111 II fl111fljll 'IIlJ~ 1 

" " ~. d 1 ..... . tI.d: .... J ..... ..... I ..... 1 ' ~A	 0 
ItllJ1~~tllJ~tl1fl11tl11lJln'lf~ mlllli lllJll ll't 11~1111111fll1ln"l 'II11 fllJtl111111tlll~tl1 1ltllJ1 ~~lfl"l 

IfnmflflllllJ llli III~flll ljllltl~llll~ Hl11li1li It!ll1Ull~1 

"1 ' ~.Itl11lJln 1ItlIl11111~llllu 

"1 tI .o'.l. ..... ...1·2 A", d ...
tl11lJ111 1ltllJ1 (Rotor speed 1f111 n,) "l~l1flll11lJ111n1111'IJIl~tl1l11tl11lJI11'1111~11ItlIl1~~ 

~lfl11tl11lJ1~1oii~1mullllllJlJ Hlllil~'II11nf~lllJ~i~Ufl11llilu (Slip llilJ S) i~t!lltl11lJ 1~1llilufilJ 
• d : '.o!lI 

Hlltll~'IINtl11lJI1111~lllJ~fllll1tlll n,· n, 

til'11lJ~lliiu ~~li'1'U1 il lllJlJflJUll~lrllll'iiUIJnlJtl11lJI~1oii~1muII i~t!II lllJ fl11'1111~lliiu fill 

S	 = », - ( :: ) (22) 

S 

.. 
IlJll	 S = lliiu 

n,	 = tl11lJl~1oii~ 1mull (rpm) 

= "1 ' n, tl11lJ111 1ltllJ1 (rpm) 
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,
 

ld!llJ!ll¥l!lflllOV11h1lilihlllYi fil'U!l~llihJI):::llhti'lJ 0 (lli!l 0 %) 1I11:::ld!l1Yi~¥l1lJ~hl¥l!lf 

Qflg!lfl!l~ti'lJ~ fil11ihJI):::llhti'lJ 1 (lli!l 100%) fI11lJl~1'U!l~ hl¥l!lfl):::l~llljll6 Yi~ifllfl11lJl~1 'U!l~ Is 
l¥l !lfl~ll 11J¥l1lJlllJ ms 

....................(2.3)
 

1I11:::1milu!l~lfiv1ti'U fI11lJ~'U!l~ l~I¥l!lf (F,) l):::lifilll;,ti'lJllii1JtJwti'lJfI11lJ~'U!l~IINYiU~ 

~1vl..rti'lJlll¥ll¥l!lfYi~lllJm~ (2.4) 

~=~ ~~ 

IIHlYi~!lU1!'JoNll11 OV11hlu1~l¥l!lf 

II~ ~ lYi~!lU 1!'JoN 1111 Ov1111~liiYi iU1U1~ l¥l!lfiu !l~ti'lJfl11lJI~ 1'U!l~ eu1lJlIli IIIgfllll,l U1I11::: 

~1U 1m !llJ'U!l~'UYiIl1Yi~..;U!l~lJUlll¥ll¥l!lfllll:::1~1¥l!lfflll(1Vti'lJfI11lJnlJ";ll i'U !l~m ~ lfl~!lU 1!'JoN 1 

III OV111 11lll1ll'!lll1Jll~ 1 !'Jrh ~:::111N'UYiIl1Yi1J:flJlJiillll:::llPiVlJil Id !l\j~filJ1,\'1 ~ l¥l!lf!l~ti'lJ ~fi 1 

fI11lJl~1 hl¥l!lfl):::I1'!ulju6 fI11lJ~'U!l~Is1¥l!lfll'hti'lJfI11lJ~'U!l~IIHYiu1ulll¥lI¥l!lf Yi~ifllllii1Jl~u 1 

1I11:::ld!ll~l¥l !lfl~lJlll,I Ufil11ii1JI):::IlYill~ Yi~ifUIIHlfI~!luNoNllll OV111 1~liiYi iu 'lu ht¥l!lf (E,) ~~ 

llYill~ 11J¥l1lJnYi ri1ll 'U!l~llii1J~llYill~ Yi~lllJ mr (2.5) 

E, .....................(2.5)
 

Id!lihll UYi1ll' E
1 
= m~lfI ~!lU1!'Jrhll1 OV111 1~1l1¥ll¥l!lf'Uw:::'IJ'~YilJ 111'''11 1¥l!lf!l~ti'lJ~ 

E, = IIHlfI~!lU 1!'Jrhill OV1111'U!l~1~l¥l!lfld!l hl¥l!lfllI,lU1Ullfl11:::1JflPi 

S = llii1J 

flUri~Fh\lfhan!l~lJ!lI¥l!lflllOV1111 31!'Jll 

nuri~fhll'U!l~f'h!i~1!'JoNl!lull¥l I) lfllll1 ri~ ~1V1!'JoN1 11Jii~ l'Yilll'U!l~ lJ!ll¥l!lf,f\Jl~U 11J 

mlJ ihYilJnu11111'U!l~'Yi n~~ iu 

~,n-aflqllDelnr. "l'IlTl .. 
lUl:u.",nhwii,nfl:N 

rhi~nfl;'hl"lJ~ \'\ n1fl..:n,,';' ~ 
. : p L,ur:~'''lI!e~ 
.....; .. ....--J" 

I F..._' 
------v· 
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Ill'n~ 2.511ll'~~f11Hi~H'lJfiln~'IJlN1JllIflll{1110V11h 3 ll'llf
 

~1J' : lJii'mllll::lh::Ill']! (2544)
 

~'flf11n~ 2.5 ri,nWlJVlJllflflll ni\'wlJ1l'l~hlilJllfl (P,.) ~1JllIflll{1.1'ilJ~,mll1ri~~,v1l'l 

;I, 3 1l'lll'H'lJ'IJ~lll~ll'lfllflll{ ~ll'lfllflll{~::1jf111f!'l!lliV 2 rhlJflll ri,n~f!'l!lflv'lJll~'IJ~lll~ll'lfllflll{ 

(~,) flll i'R 1l1l::ri,n~f!fl!lflv'lJllnlJI11 ~fl'IJll~lfIfllflll{ (Pro,") ri,n~~ll11illllllfl1J,flllf;,n~~ri ~H'lJ 

';1l~ll1fl'lllJ1iJ~ hlflll{flll (P,) lld,~11~fl11J nnH'lJ~ri~1J,mhlflll{iif111f!'l!lflV~'fl'IJfllll~'IJIl~h 

Iflll{111lJnflllW:: i'R i1Vfl'h (Pow) ~lf1IJ'Hlri~,,rii'lJ11111fl1.r ~'flii'~f111ri~H'lJnn~~'lJ'lJll~1Jlllflll{ 

1110Vl1h 31l'llf ~~flri'1ll"IJ'Hllh1J1ri'lJ1Wl1'fhlh::1m1i 

fl1nri,n~ 1l'l~,rillJ,h~'l11ll::l'111{ fl'IJIl~1J llIflll{ll1OVlih 31l'lll'1.r 

.......................(2.6)
 

P, .....................(2.1)
 

.. ,.~ ... .. Q,I o<lI d d " 
11J llri'l1lJfl 11 Pro," sn f11 Mf!fl! Ill'Vl'111f1lJI1111f1'IJIl~lfIfllflIl1
 

~s flllri,n~ f!ll!lnV~'IJfllllflll'lfllflll{
 

ri,ii'~f111~IlIlf1~'f1 hlflll{ flll
 

......................(2.8)
 

lallri'l1lJfl"r ~, flllri'ii'~ll:fl!lfl~'IJfllllfl'IJll~ hlflll{
 

f;,n~f111~lnll''IJNhlflll{ flll
 

......................(2.9)
 

lallri'l1lJfl111' Pfw flllri'n~f!ilIlflv~,f1f11,1JHflllll::I11~,r'lJ~'f1111J ~~,flJlh::nl'11if11n'IJll~ 
~ 

1J llIflll1
.. 

(1]) fill 

p"u/ ) x 100% ...................(2.10)
[ r; 
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vllJ{mll1~ihn~nMlH1JUlflU{ll1rlV1,h 3 ll'lrr ~lnrr1Jm, (2.7) 111u~ijlmhn~'l'l~h~hlflU{ 
"'" 0:1 '" • '" tI .d Q • d ...

(P,.) In?! ~lntl111J l' 1~U~1rrUUHU1Jll1l1O Ul1~V1 !ljOVlIn?!~lnfll1~U~rrUl1JU1Jll1l1n ?! ~ rr1Jm, 

nsTmag 
..................(2.10.1)
 

9.55 

..................(2.10.2)
 

.................(2.10.3)
 

UViuthlf1Jmrc.10.I) (2.10.2) Ul'l~ (2.10.3) lurr1Jm' (2.8) ~~'~11 

....................(2.11)
 

lin::: ...................(2.12)
 

V1u{n~U~1Jmfl!l{ ( Tm ) l1iUVI!l{nVl1~nl1 fiuVlU{n~1J!llfl!l{ll1rlV1,h 3 ll'lrrrr!l~~U~ 

fJ111Jli11?!'llU~fll:::-ril'IM{11I,!U ~~rr1Jm, 

T = 9.55Pm 
m 

9.55(1- S)P, 

», -(I-S) 

T = 9.55P, 
m .................. (2.13)
 

n, 
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A. ,. .... d .... tJ.ld d1 
IlJllfl1111.1Yi 11 T = l111ml1lHlIll111lT1WU1.Il1f111lJI11 Yi'l (Nm.)m 

fi1ii~~hlll11{ (W) 

n, f111lJlh1i~ 1mii'lT (rpm) 

.... .d AI...... . 60A 

9.55 = mmYi~l11flYilllflfl11IuI1V1.I111.11Vlllflm ­
2tr 

.1! QI ... '" d ....
1l11.1f111lJlTlJfl1.l n:::1111~f111lJ11111l1:::l1111 fl 

fl11lJ tTlJl1'1.I i1:::11'h~f111lJ Ii 1UI1:::l111{fl'llll~ lJlll 11 1l{111 d V11h 3 !rllT~jj1111l11{UU um ~ 
...l QJ d ............ 1"'; ... 1 ~O:l· 

m:::111fl11.1lTfl11:::l1 'IIU l11I1YillllJflflYi Yi~UlTYi ~ 1.1 I11fll1 2.6 lI:::fllJ11l1111fl 1.IlTIl11:::11 fllll1 11I1YillllJ 

ilii'Yiflll T UI1:::l111{fl11.1l'f1l11:::~1111l11{\lflllYill~ii'U~lfhii'u 1.5 I'ril'1111~l111{fll~ lJilii'Yi rll11iuunn 

Yil1ll"l111{flll:::jjfh111:::lJlll1 2.5 Iril'Ull~l111{fll~lJ ilii'Yi~ l11I1YiI~lJ ilii'Yi'II11~lJlllll11{ fl11lJ Ii 1'1111~ 
,,~ '., 1 .:.1. ~ ' .. ' ...

lJlllllll1 11:::1 'Y11 nu n, Ullll1l1111fl'llll~ 11I1YiIfllJ '111.1 fl11lJ 11111:::11 fll1~ II1.1 nren ~ lJ1111l111lTn ~l1111 fl IYI 

Ifhii'Ul111{fl'Ull~ l11I1Yi 11.1lTlll1:::.i'~flril1lJlllll11{iJ~Y1~11111.l'11'~ U1lliill1Yi X1l1lJ~ flU{fl 'Ull~ 111I1Yi Iti1.l 

fl11 2.5 Ivil'Ull~l111{fll~lJil ii'Yi ~ ~Ii Vfl111lJ1flYil1ll"l111{fl II::: V;' 111'lJlllll11{11 ~Yi11111.lmhu1Yili 1 

!fl11:::-illJlllll11~li lTllJl111lTrl~l111{fl~1.IlJ1lvilii'Ul111{fl'Ull~ l11I1Yi ,~ rll11 i UlJlllll11{111 dV11h 3 Irl~ 
4 d' d .d .... • .... AI d 
lJ'U1.I1Yill1flfl11 10 kW fl11lJI11l11lJ1flYil11.1l1ll1fl (nd ) 1I:::1l11flUu1:::lJlll1 80% 'Ull~f111lJI11 

.JJ~ 1mii'lT (n,) UvitT111 iUlJ 11lll11{'111.l1Yi 111qj~jjilii'YilJlflfl11 1,000 kW f111lJli1~ llJ1flYl11ll"l111{fl 

lvilii'u111:::lJlll1 98% 'II11"l11lJli1.JJ~lmii'lT (1.lIim UI1::: 11mlTi!,2544) 

./ 

'\ 
1\
 

tV­

: \ , , 
I 

2.5 T 

2T 

c 1.5T.,­
c 

1 
T 

0.5 T 

/I 
"Dim~DI~'~D;nn~~nvlfi// 1 ­

----- L ----, II Y1Eli'n Pull-up ~ .. 

--------l---------I------ n a, nun. -- - - - ­

I I
 
I
 
I 1 

20 40 60 80 
- l"I·n~H~1·j[JU t 

n, 

iI1'1l~ 2.6UlTYi~f111lJtTlJ~1.Ii1:::1111~f111lJli1-l111{fl 'II11~lJIlI1l11{ll1dV11h 3 IrllT~ 

iih11l11{llU Um~m:::111fl 

~lJl : 1.Iii'mlll1:::111:::1l'fi! (2544) 
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fJ1llJ ~~ INm::lllY'vHh~Ii1lf1j"1l~ ::litilIli1Ii'llfJ1llJ~~ INIllf ri~ ~ lV1vHh~ ~ 1V1ll'Ii'IIIi111Qli'll 

, ~1\l ~1l1::~1i1lflj\lii'~'lilf ll\l Iltil~llli111lj\ll~ lJIf lj \It'l1llJ~ ~1l~1i1lf lj u ~::~\lIlQii'llfJ1llJl~ 1fflJ ~Y1' 

(relative speed) lf111fJ1llJl~ 1lYlhJ lhillf \It'l1ll'fI1llJ~~ll~ m::lllY1vHh~li1lf lj \l~fI1llJ 1~ 1lYlhnt'I '1 jj 
. 01: Ill"

1'11 /' ~~'U'\Hl~ If! 

1201' 
"'" ". " .. (2.14) 

p 

.. 12°f 
IlJll .. (2,15)

p 

eurm (2.14) lf11~1VlYlJnl1 (2.15) ~::1~ 

(N,-N) 
S

N, 

1 201' 1(~J[ P ) 12°f 

f'
S 

f 

.d ..,j 01 .... 

fI1llJ 11m ::IllYl'Wl1lf lj\llJt'Il 

I' = Sf ........................(2.16)
 

fI1llJfflJ~\l'1::11 iHIlHlit'lllft::li11h::flllllfhii~~Il~lflj\l (Relation Between Torque and 

RotorPower Factor)
 

~ '" ~ ,,"_.I.~ ~ J 1 J J
.I,
IlHllt'lYlmlflj\l~Il~lJlllflll1lln"m::lllYm~ (T ) Iflt'l~\l~lflm::lllYYI lfft \lllmlJl~1l11m::a 

I~\l1l1 ~Illillf ~fltill~1 (T, - ¢fa) 1'11\l1l1~lit'l 1\llJllIflll{llf~V1lll~::lnt'l~lflHfttlll1~1l~1~\l1l1~llli1lf ~fl 

~Ii111Qli'll ~ti II~1 m ::lllY1'" fll~ li1lf lj\lllft::1l11h::fllllJfhii~ ~ll ~Ii1lflj u 1T~,f\l ~::,~ 

T - ,pI, cosO, 

a 
lf111 T = K¢I, cose , ........................ (2.17)
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lI,r111111JnIJm :lll'l'~~ III ,r111111J 

K = filfl~il 

1l1'lIJfilm ~lfl~lllJ 'l'l~lll1~II1Ull1lfflJ~1Jl1il11l,!IJl1¥illll1 U~'I'I!ll1JI1l,!IJ~l~ E, 

E, - ()
 

T - E,12cos(}2
 

T ........................(2.18)
 

, w A
K = T11fl~mlllJ'l 

I 

Nfl'\lll~,rlth:nll 1JI'h ii'~l1il11l,!lJllfl:m ~ ufll1il11111J lll'lfl ~~~f11'1'1~ 2.7 ~lnl'l1Jf)1~l1 (2.18) 

• ... .I.Co' () A (}':.1 () 4' ... ~ o!i .l! 
'I'IlJll11HlJfl'\llJllQnlJ 211Jll 21'l'l1J'\I1J (COS 2 ~:1Jfl1flflfl~) llHlJfln~:flflfl~ IlJll~~lnl"nIJUH 

U1I111 gnl11111IJl1i IIIgnu l11 ~ IJfl~1J , 'IIUIi'iflf11~ 111 O~l Ulii'ui lUl '\Ill~ i 111l,! IJ fi III HIfl ~lllJ'~~ 1 

111 ~ ~l'lhif~1J ll~ii'1Jfl111J111J 111U lJ'\Ill~1 tVlJm ~1l1l111 gnl1ifl ii'1J i Till (E = ELV l1fl1i') ~~,i1J 
A "." dod ~ .I w .. '" A".Iv ~ w , ,

m~lflfllllJ I ~ "11111J~11J11'1lnfl'\llJfl111lj IJ~~ ruuanu 1'IIlJfl1~ nu'l'l~ 1~Wlfl111l,!1J 1Jf111:fl N'l 

I
I 

,j)nl~ 2.7 lll'lfl~ ltlfl~lJm ~ Ufllrlllil11lj 1J'1I1~lJnml1 0ll1U1 

~1J1 : 111\11\11 (2547) 
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1) ih1i1111j\JIi1ll1m::;llUUfl11lJ1I'1\JVI1\J(lesistive load) (82 = 0) mDHim::;Ill1'''I'Hh~ 

, 1i1111j\J (I,) ~::;liitll'l!lllJii'UllHlflgll\Ji'l'h!llll1rllJ11h~liitl~\Jl\J1i1111j\J (E,) 11l1'tl~l11ll1l'1 fhm~utl 

i'-J'IIW::; ~1l1IlilJ~1i 11~lJ11\J 1i1111j\J iilll \Jtl1tl tJfhi'1'11W::;ltl 'IIW::;lI it~'II11~1 tf\J 111 ~1l1l::;m::;lll1'i'l'Hh~ 

1i1111j\J (ll'l~l::;il F - rP (1I1lJBlI,) i~,f\Jltf\JM~'II11~llHUtl~~I1ilJ\Ji~~lflN1I'IIll~ltf\JllHlLliI1li\fl

fl11lJlf\JlIl1l\J'IIll~ltf\Jm~lllillli\flflll B) 1111::; I, i~,f\JIn~utl~::;jjfi11i1\JU1fl(positive) 

2) l1'lJlJ9J1lf1i1lflj\JIi1\JIl11:::11U1JI1IrllJ11l1 (inductive load) ti~lll1'tl~l\Jll1l'1~ 2.5 lrill I,~1 

1Iii'~ E, ll~li1\JljlJ 8, 

tan' X ,
ljlJ ....................(2.19)
 

~lfl~Uflg\Jl11ll1l'1~ 2.8 l'IU11fil111l1l~ ab ,f\Jli1\J~::;lJ::;~f1'11''II11~~1 'I1~1~1l';1~~m~utljjfil 
•

1i1\J1IU(negative)ti~iJ\Jm ~Utl ~1lJjjfilll'hti'u N1I1il~'II11~ UHUtl ~;'~1Il!1 (forward) ii'um ~Utlllll\Jflii'U 

(backward) 1tllJjjfil11tl1l~ ih 82 = 900 m~Utl~1lJ~::;Ii1tlt:!\J6 Il'I~l::;m~ullll11\Jflii'uii'um~iitl 

oUl-311U19:ijf;},niltltJ Ili'iiHiff't11~f1';i~n\JfllJ 

,
 

'" A "",,4 ... ~ do
il1l't1l 2.8 lll1'tl~ l;Ulfl1l11\JIlHUtlllJllfl1l1lj \JllJ\J rmIII\JlJ1\J1
 

~lJl : llt.yt.yl (2547)
 

m~utllilJlflj\J (Starting Torque) 

.... ..;. "" .... .l...,,,. ..;, ~ Q • ""• 

'IIW::;lJlJIfllJ1lmllljll~::;lfltlllH Utl 'II11 l~ 11~lJfl11 llHUtll~ lJlIljll 1J1~llHlJfIllJ lflfl1lllH Utl 

'II11~lJ lJIflll{lrilllf lJ\J U~flfl1l1l::;1J1~f1f~nll1~~::;~ lfl1llrilllJlJIflll{If lJ\JUfl9J tillf \Jtll,r. . 

.. 13 ..
 



~ " •.I_~ .. 0' ~ . ..1 0 .•E, = llHLfillilU ,nnl1l1UV1Ul UfI1l1l,!Uflillnll' VI111I1U~l'l1illJl1ljU 

v ~. ..1R, = f111lJVI1U111U'IINfI1IfI,!Uflillnll' 

X, = 111ilflllflU'I1''IIil~ii'111I,!U~tJll'l1l' 'Ulhlll1li~l'l!illJI1I,!U 

Z, = iiUnllflUoj''IIil~ii'1111!U~illl'l1l' 'Ulillll1li~l'l!illJI1I,!U 

(z,)'=	 (R,)'-t(X,)' ........................(2.20)
 

E,
1,	 E, = r======­ ........................(2.21) 

z, ~(R,)' + (X,)' 

R, R.
cosO = - = • . (2.22) 

2 Z, ~(R2)' +(X,)' 

= K E [ E, ][ R, ] 
1 '~(R2)'+(X')' ~(R,)'+(X,)' 

K, (E,)'R, 
........................ (2.23)
 T, l(R2) 2 +(X,)'] 

........................(2.24)
 

1f1v~ K, liill11fHii'1 

~. < 
fl111f1f111lJI111il1J'IIil~lJillflil1 (By Actual Measurement of Motor Speed) 
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rn ~i'J lflhJ.I'lvm~ i'J t1111J I~1 seu 'II IN1J1lI¥lu{vh,~ 'J VOWi'Jt1111J I~1 reu 'II IN 

.. tlo d ... ", (N). d. d 
.	 1Jl)I¥1l)~'II111~1J llI¥1!lnmlUI¥11J YlO'J Iln~t1l\Jl111 1I1fl111J1nlfUl1Jll1J11I nOIll,!u (n,) 'II

..i 
~ 

N i'J'.I'1'JvouH'lfl~!l~~t1111J1~1~!lll (speedo-meter) IIn~ n, 

n = 120/ 
, P 

.. "" d • d 
1l~~1Jl = IlHllt1 x t1111Jln~l)ll¥1!lUll1 

84,000 
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'II'11n 3 

~tln1olllllZliinnl;}n 

3.1.1 lltJ mcl~ H'Illms 'II~ neu '.1'1''11 IIInn!'IJln~IIilln f1WZ1ffl m:; lJllllt 

1fIf1111111VIll:;I011 m ~~:; lVlltlliv~ 'Il11~ lltJ mw"'1.1'ihlllllll' i'lWllflHll1n 

- lJllIl11113I"1'll! 112 llHl1'l ~11l111 I ill 

- lJ1l1111113 1"I'll! I 1I:i~11'1 ~11l111 I ill 

- IfI~ll~l~fhmtlll!'"I'lyh (AC CLAMPMETER, D1GICON DM-661) 

- Ifl~ll~l~fhihn~'"I'lyh (METRlX MX (095) 

- IfI~Il~1~fil!l'tlll111111"l'lflI11111 (METRlX MX (098) 

- jllll'l 'IflJ:;tnlllJlJllIl111:;I'llln'll'll~l'l~llll~"'-.1 '''~ 
" ~ ,-~ ,- ~l'l~llll~ll:il~IlHlJ~ l1n'lllJllll111:; (ELWE 10 15000, LENZE) 

3.zliinl1 

3.2.lllHlllll:;1'l~llO~ 

:;::V::I1111'lllll:;tilliilllll:;'llflf~1fMH':;::V::I1111i~ifllIlltiOll till i~llliltillll l'tf]ff~fl1Vll 

2547 ~llm::~~~~ltillll fjlllfllJ 2548 1~1lfl1:;tillilll~11l1l'll'll1i1l11"ill~~ln1f1H~11l1fflm:;lJ I 'tJ1'i~ 

1m~~11l1fflm:;lJ 2 ~~ ~1l11 uulunl:;tillilll~llli~l1lJ~ 'y\'\Jnl!~ il'li'l1l111:;1~1ll!~~:; ::V::I1111' IIn11 
""", ........•
 
~llllll~lll~~ll 
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. .. . ~ 1
flUlnl 3.1 mrs uuu f1~~~lU 

2547 2548 

'VttJ. lLfl. lJ.fl. n:vt n.fl. ur.n. 1'tf1. ilt.!. n.s. rr.f1. n.e, ~.fl. 

1. ll'I'UeJ 1f1~~~lU 

11'11m~1J 

'"2.l'In1l1111'1~~1lJ 

~11J~mJl'1 

3.l'i~lllJlJ~1~ 

1f1H~lU 

4. 'lilll'l'UeJlllJlJ~l~ 

1f1~~nll 

. ~ . 
5.1l11UUmnn 

1l'tH~lU 

., ~ . 
6. lY~lJlll'1~11f1~1~M 

Nl'lfiU'Iil1f1~~~lU 

'" 7. 1'll(JU~ l(J~ltllll'1~ 

'lilllYtleJ1f1H~lU 
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3.2.2 f111Y1f111lJlJ 

3.2.2.1 Y1!]1li.ililfi~1nlJfmfl11.l1l1t 

(21!'Tn)r: 
60 

~. 1v
IlJlJf11~UYI ~ P;. fillfil i\'~ 1vh'h ~ H''IiIJlJe Il1Ill:1' 

r: fillfili\'~1vHh~H''li1J1~~f1 

3.2.2.2 f11111111VlJf111Y1Y111lllJ 

1Uf111Y1Y111lJlJ~ 1Ih:::nYlIlIlll't'UmlJllll1lll:1',fu~:::H':lJ lJIl1Ill:1' 1 IlHll'l~ ii~ 1lJJollufm H'HlJ lJl 

"" "" .. ,..j.d IIJ "" .d,,..j.ol:l.,,,g II .. ..... 1/
Y1f111lJlJ ~ l1h:::l'rYl Wflll't 'Ull~lJllll1lll1 ll'tllYl~::: IYI'UlllJ ~Y1 Ull'l1ll[lll~ ~ 1'IIlJllll1llJ1 2'UU1Yl tllJ'UU1Yi /2• 
m~l!1ii'IJ'UU1Y11 m~ll'l~l'lnulJfh~~::: lIi'11Y1lJ1lJ1I'lJ~fhil~i'i~iu ~1111J7liYl ~~i\11I1l't1l:::1YllJ 

lJl1l1l11U,fUlJlJll1llJ:1'~ 'UU1Yll11 ~ ll'lll'i lii'u,fufilviwllUYll~ lYItlUtllllJilll'ilii'U 
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3.31inn'll~lJ61J 

• !:II":" II: d .. 
n1HIYllliHlI1J~llJU 2 'llYI'IIYllliH 'IlYlVI 1 V1Y1lliHlJflIPliJ~'UU1Yi 12 HP 'IlYlVI 2 V1Y1lliJ~lJflIPliJ1 

.,j .:: 0 4. ... 4 
'UU1Y11 HI' 'If~V1~ 2 'llYlVlYlniJ~~::VJln1~V1Y1lliJ~I'l1lJiJUflU nn 

3.3.1 111lJflIPliJ{ (5) ~IPliUlJ"~lJliiYl,f~I;hn1J'IlYlliYllliJ~dl~lIHfiYl1li'n1JlJflIPliJ{ (3)lm:: 

A 4dX.... "" 2 A.... .. .. 4. ... • o .... lII_~
ImiJ~lJiJVI"'1Y1fl1'1f~lh;:fliJ1JmU ImiJ~1Y1ml1'l11I1mllrlflIPim (1) , ImiJ~1Y1flln11l~ ,rlm (2) une 

Ifl~iJ~1Y1fi1m::lliy1rll41(4) 

4. ""' ..... 
ImiJ~lJiJ1Y1fl1P11~'1 

..,j, "'" .::.. v .... .!t .4 ..... , 

ilJ1'lt! 3.2 1Il1'Y1 ~n UPlYlPl~lJ flIPiiJ1'UU1Yi 1 IIHlJlfl1J'IIYlVlYll1'iJ1JIl1l::lm iJ~lJiJ1Y1 fl1m~'1 

3.3.2 l~lJl'hn11V1Y1lliJ~ lY1uui1Jlm::'l1~iJ 1111lYl~'IIYlVlYllliJ~'UiNlJiJIPliJ{'UU1Yi Y2 HP 1u~ 2.1 

.I~ ~ 1 d "'11 d: 1"" .:: dNm. 1I1l;:lJ11J1l11;:'l1~iJ 'l1llYlVl'llYlVlYllliJ~'UiJ~lJiJIPliJ~'UU1Yi 1 HP 'UVI 6.5 Nm. 1m;: I1mVl~l1'iJ~fl~V1 

PllliJYI1 U~U~1Jn11V1Y1lliJ~~ 500 i'11lJ~ 
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o ~. d ~ " •. I.~ 0 ~ " • .I.~ "'1.~ , , ..13.3.3 VI1m11Yll'Jll'l11lJI11,IlHIJYl,m~lI1'r lnn1,fl111~ Inn1l'l 'If'IJlJlJOIlltl1,l"rn1I1tl1lLnfl 

11ltl{llfi'1li1m1~YluuifflNlIlJfl'l10 i11lJ~~lJm~..t~mlJ 500 i11lJ~ 

3.3.4 11 1~h1i1~'l ~'.I'lJ 1fi1lJ1il1't111h~Rl'l nll1~ 'lJtl~lJ OIlltl{ 

3.4 1I'1l1\l~,ilnl1mI1l'61J 

flill~1fl1m1lJllll~ll'ltlllJ 1lIVflmml1l1 lJ 't111l'lVH;ml'lflllJ 11lV11'lflJ~tlllllty IJi 1l11J 1I 

tllltl~ 't1 fl ihultlllty IJi ~~ !1"lYllllJ lJn10 
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~ 1f1f11HI>I nv~ 1:I1lJmllhtiuiH'llJ 1U1:I>I ~ 1U~ timn 1~~~ rl' 

1420 

1415 

1410 

1405 

E' 1400 
~ 

f 1395 

1390 
~ 

1385 

1380 

1375 

1370 
0.5 

• Name Rate 

o Test Final 

Ii:Irsepower (hp) 

nlYl~ 4.1U1:I>I~f11~ltliVU!liVUf111lJl~1~Vm~l1"h~ Name Plate i'i'u Test Final 
J • • 

~V~lJVll1V~~U1>1 Y, m~lJ1Un~~U1>1 I U~~lJ1 

luf11~n>lnv~1~jj fl111 U>I ~U1>1f11~~ 111 n>l',ri'i'UlJVll1 vf XI ~v~ ~~Ii1 Uf1u1'lV~i'i'Uf111lJ 

llYV111vl11'i'i'ulJml1Vf'umwiiti1m~U1:I1Yl~1!I~liiu1t1 ~1f1ti1 Name Plate ~V~lJvll1vf~U1>1 y, UN11'l 

jjti1f111lJl~1~VUIl;'i'i'U 1410 rpm. ~m~~111n>l2.5 Nm Uflti1 Test Final jjti1f111lJl~1~VUllhi'i'u 1416 
.d "'I • i ~.. ..6 Il'j , .. 

rpm nm~~illn>l 2.1 Nm lJfl1f11~~ lln>l111f111fl1~V~ Name Plate '11~ llJ1:I1lJUllf1111U>lm~~illn>l 

1~!I~f1'ilti1 Name Plate Xm~1~ti1m~u1:I1Yl~1~~~~liiUf1'h~ti1 Name Plate fl111U>lH~n;,1,rlii>l 

f111lJlliv111Vi'i'UlJVll1Vf1~ ri1UlJVll1Vf~U1>1 I m~11'lti1 Name Plate jjti1f111lJl~1~VUIl;'i'i'U 1400 

rpm ~jm~111n>l 5 Nm Uflti1 Test Final jjti1fl11lJJ~1~VUllhi'i'u 1387 rpm ~jm~illn>l 6.5 Nm. ~~ 

jjti1jm~111 n>l!I~liiuf1'hti1~ Name Plate fl111U>I HUfllJVll1Vf1:l1lJ1mlimu1~111lJtlf1ii IIn~ti1 

m~1I1:11Yl~lX11i!I~liiUf1'h~ Name Plate fl111UflH li1U!wrl'U1:Ifl~'1l'I;:lui1lJVll1Vf~U1>1 11I~~1l'1 jj 

fl11lJl1'llJ1m'Uf11~limu~i~liiUf1i1ti1ii Name Plate fl111U>lH 
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2 

1.B 

1.5 

s 1.4 

1 1.2 

0" 
.j! O.B 

II 0.5m 
0.4 

0.2 

0 
0.5 

Horsepower (hp) 

• Narre Plate 

o Test Anal 

.fIl'll~ 4,2 1l1'l0l~ msllnVlJ!YivlJfh~v~m~lll'lhHIU ~l1'h~ Name Plate ii'u 
, . . 

Test Final ~V~lJlJ1Vlm'UU10i y, llHlJllll1~'UU10l1llHlJl 

~lnfh Name Plate 'UlJ~lmlVllJ{'UU1~ y, UHll'l iithm~lll'lhHllllilii'u 1.15 A. ~1ll~~h!l101 

2.5 Nm Jl9ifh Test Final lifhm~lll'l'yHhlfhii'u 0.94 A. ~lm~l~l101 2.1 Nm fhlm~l~l101~Hfljfh 
; ,. .I., 0 1'." •." •. 
mmlfll'UlJ~ Name Plate '11~ 'lJl'lllJU!1m~UOIIll~~ ~ l101 'OI\l~mlfll Name Plate mlln~~~"l l!fIl 

m~lll'l'yHh\l ~I nun-h~fll Name Plate rill! UOI H~~,il 'll'lnOlfl11lJllYvmvii'UlJ !lIVllJ11Yi' rilUlJ !lIVllJ{ 

'UU10lIllHll'lfil Name Plate lifllm~Ul'l'yHI1ll'htiu 1.9 A. ~nm~1~l1015 Nm ll1ifll Test Final lifll 

m~lll'l'l'IlI1ll'iltiu 1.78 A. ~lm~l~l101 6.5 Nm ~~flllll~~l~l101~,.rnfllll:~lnun-hfll~Name Plate 

ril~ UOI HUfilJ ilIVi O{l'lllJl~!1lilmll~mlJ1JnVi 1Il1~fllm~IIl'l'l'III1~'li ll:~ Inu !1"il~ Name Plate 

rill!UOI H I~UI'1iuiflll'lOl~ 1ll'l'ilUlllJ!lIVIO{'UU10i 1 IIHll'l lifl1llJl'lllJl~!1 'lJm1lil~llJ~i~lnlJnllfll~ 

Name Plate ril~ lJOi 'I11OIv'liInOlflll1uilV~ lV 
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.
 
4

'linn 5 

', "1/" .. ,... d =.1
1'11lfl17'V1iH'I'!JU fl17'V11~11J'IHH'lH)lPl!J 7'11 1.1 1~ /2 IIH'lJ1'J1~ 11'V11~11J'V1,! ilIl1t;J'lJu7:::'lJ1il1 25 

"c7Uflm:1111l~ 2.1 Nm, l'I'l'lJm)"i~tllU7::iY'V111fllVH~'lJ~1J Ml"l'iltiu 0.655 l1~!J 65.5 % Ull:: 

l1li~~lfl'V1~l'I'!JUtl7U 500 i'11'lJ~Utr1l'1'l'lJ17n1~filu7::iY'V111fllVi'1~l"l'iltiu0.65611~!J 65.6 % <ii~ 

U7::iY'V111fl1ViiiflU IU~ VlJUUll ~,r!J mnn 
• " .. ..,... d =.1

1'111 fl17'V1P1l'1'!J UflU'V11~ 11.1 'II!J ~'lJ!J lPl!J 7'11 1.1 1~ 1 UH'lJ1 'J1 ~ l1'V1H 11J'V1!J ilIl1nuurzu1ill. . 
25°C 7UflU::111MI 6.5 Nm. l'I'l'lJml1~ti1U7::iY'V111fllViI~'lJ~1J'1~l"l'iltiu 0.99711~!J 99.7 % 

Ull::l1liH1fl'V1~l'I'!JUtl7U 500 i'11'lJ~Utr1l'1'l'lJ17n1f1ti1U7::iY'V111fllViMl"l'iltiu0.968 l1~!J 96.8 % 

".1 = = = .Id .1 • .. d '1"~'" .. 
'J1~u7::l'I''V11ifllVi'lJfl17lu1lVlJuuMtl!JlJ'II1~1l11J ~'lfflfl11'lJ!JlPl!J 7'111.11~ Y, m ~'lJ1 

5.2 olillll:l'llllllU:: 

5.2.1 tl17 t~m ::V::111l1'1.1 fl17'11~ l'I'!J u'M''lJ1flfll1ii I~!J~~:: l'I'l'lJ17 ru 111J n 17 

IU~ nunile ~'II!J~ U7::iY'V111fl1Vi'IJ !J~'lJ!J IPl!J i'1 ~'lJ 1flfll1ii 

. 1 ,.... ~ ,.. = d
5.2.2 tl17 ~lll!J~ 1111~ 111l1'lJ!JlJflUfl17 'II~11.1 ~H'lJ1fl'V1l'(~ 

5.2.3 m7'V1~1l!J~fllV'~.i1UU7~'fltrliiiv~ti uti1~1 ~'lJ1fl~l'I'~. l'liu !JilIl1fliJ.. 

, 
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A 

tltl'YIlJ7. 50 u. 
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Chapman, J. 1998. Electric Machinery Fundamentals. 3" ed., McGraw-Hill series in 
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iI1flN'InO 0 

~ , • d .... ~ '" ".J.... "'''01 1d91l':lHN'Ino'n 0.1 HI'lf\~fllfll~'rt1i1 Iii ~lmmlflfl1 1/2 U1~lJ1IlJflmlf'UiI 'lf1lJm1~ lfllil 

2.1 Nm. ~!)llllflliJ 25 'c 1~U~I1111mnh~l'U 500 hr. li1U~~'lhfm1i1fil 

'lJfl'J 10 hr. 

Time 

(M) 

Velocity 

(rpm) 

Powerout 

(W) 

Electric Current 

(A) 

Voltage 

(V) 

Power in 

(W) 

Power 

fector Efficiency 

0 1411 311.615 0.93 387.502 475.9l5 0.76 0.655 

10 1418 311.834 0.94 383.318 478.282 0.76 0.652 

20 1415 311.115 0.93 370.178 461.115 0.77 0.675 

30 1417 311.615 0.94 380.396 469.692 0.16 0.663 

40 1419 312.054­ 0.94 381.351 470.369 0.76 0.663 

50 1411 311.615 0.93 382.140 413.467 0.77 0.658 

60 1418 311.834 0.94 382.790 484.569 0.18 0.644 

70 1419 312.054­ 0.94 384.919 480.504 0.77 0.649 

80 1416 311.395 0.94 380.651 474.668 0.77 0.656 

90 1417 311.615 0.93 311.683 470.463 0.11 0.662 

100 1416 311.395 0.93 378.248 471.167 0.77 0.661 

110 1411 311.615 0.94 382.845 475.740 0.76 0.655 

120 1418 311.834 0.93 378.638 470.643 0.77 0.663 

130 1411 31l.61S 0.93 385.753 412.152 0.76 0.659 

140 1418 311.834 0.94 385.257 475.694 0.76 0.656 

150 1417 3H.61S 0.94 384.962 415.836 0.76 0.655 

160 1416 311.395 0.94 384.400 414.636 0.76 0.656 

170 1415 311.115 0.94 375.493 468.236 0.77 0.665 

180 1421 312.494 0.93 380.866 461.610 0.75 0.677 

190 1418 311.834 0.95 390.632 413.143 0.74 0.659 

200 1419 312.054 0.94 383.762 482.642 0.11 0.647 

210 1418 311.834 0.94 380.373 472.668 0.16 0.660 

220 1418 311.834 0.94 384.004 416.614 0.76 0.654 

230 1420 312.274 0.94 381.86~ 480.256 0.77 0.650 

240 1419 312.054­ 0.94 380.962 472.391 0.76 0.661 

250 141~ 311.l1~ 0.93 381.884 474.342 0.76 0.6~6 
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. 
f11114N'Uln-n n.l (~lJ) 

Time 

0ir) 

Velocity 

('1"") 

Power out 

(W) 

ElectricCurrent 

(A) 

Voltage 

(V) 

Power in 

(W) 

Power 

factor Efficiency 

260 1417 311.615 0.93 388.411 475.498 0.76 0.655 

270 1419 312.054 0.93 394.512 478.150 0.75 0.653 

280 1415 311.175 0.94 385.613 470.871 0.75 0.661 

290 1417 311.615 0.94 386371 477.069 0.76 0.653 

300 1418 311.834 0.94 389.124 476.674 0.75 0.654 

310 1417 311.615 0.94 378.845 466.779 0.76 0.668 

320 1415 311.175 I 0.93 377.405 461.527 0.76 0.674 

330 1416 311.395 0.93 383.243 471.189 0.76 0.661 

340 1419 312.054 0.93 377.898 468.211 0.77 0.666 

350 1420 312.274 0.94 384.421 476.180 0.76 0.656 

360 1415 311.175 0.93 381.464 468.500 0.76 0.664 

370 1414 310.955 0.93 382.896 467.739 0.76 0.665 

380 1414 310.955 0.94 382.380 470.632 0.76 0.661 

390 1415 311.175 0.93 387.012 473.276 0.76 0.657 

400 1418 311.834­ 0.95 381.922 475.095 0.76 0.656 

410 1416 311.395 0.94 381.737 478.059 0.77 0.651 

420 1417 311.615 0.94 386.887 476.688 0.76 0.654 

430 1423 312.934 0.94 386.333 471.750 0.75 0.663 

440 1416 311.395 0.94 384.922 476.294 0.76 0.654­

450 1416 311395 0.94 382.508 471.292 0.76 0.661 

460 1419 312.054­ 0.93 379.353 466.407 0.76 0.669 

470 1416 311.395 0.94 413.977 476.000 0.71 0.654 

480 1418 311.834 0.93 409.208 468.000 0.71 0.666 

490 1418 311.834 0.93 423.922 478.000 0.70 0.652 

500 1416 311.395 0.94 407.370 475.000 0.72 0.656 
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f11':iHNtllf1t1 f1.2lLfffl~t11m~'YI1fl fl~lm.J<Jlfl<Jl 1lLH~11~<Jflll1'l.Jfl 111t1fl17~ 111'1fl 6.5 

Nm. ~'llUl1lJiJ 25 'c l~V~nl'llfllnim'l.J500 hr. lflV~~';lflll1fltil'lJf1'l 

10hr. 

Time 

(Irr) 

Velocity 

(rpm) 

Power out 

(W) 

Electric Current 

(A) 

Voltage 

(V) 

Power in 

(W) 

Power 

factor Efficiency 

0 1408 964.315 1.78 384.102 961.362 0.81 0.997 

10 1389 952.409 1.76 392.023 993.579 0.83 0.959 

20 1389 9S1.672 1.75 388.041 976.793 0.83 0.974 

30 1394 951.766 1.75 392.028 91,S.4% 0.82 0.976 

40 1393 954.782 1.75 394.543 981.193 0.82 0.973 

50 1386 946.303 1.76 386.175 974.317 0.83 0.971 

60 1381 940.689 1.17 384.523 978.994 0.83 0.961 

70 1391 952.672 1.75 392.083 976.746 0.82 0.975 

80 1389 945.462 1.76 391.277 990.000 0.83 0.955 

90 [389 945.462 1.76 390.881 989.000 0.83 0.956 

100 [389 945.462 1.75 393.512 990.000 0.83 0.955 

110 1391 946.824 1.76 393.648 984.000 0.82 0.962 

120 1381 940.017 1.77 392.617 987.000 0.82 0.952 

. 130 1389 945.462 1.75 393.512 990.000 0.83 0.955 

140 1390 946.143 1.75 402.007 987.000 0.81 0.959 

150 1391 946.824 1.76 390.047 975.000 0.82 0971 

160 1381 940.017 1.77 393.015 988.000 0.82 0.951 

170 1387 944.101 1.75 392.276 975.000 0.82 0.968 

180 [389 945.462 1.76 391.277 990.000 0.83 0.955 

190 [386 943.420 1.75 392.276 975.000 0.82 0.968 

200 1382 940.698 1.77 393.0[5 988.000 0.82 0952 

210 1389 945.462 l.75 393.512 990.000 0,83 0.955 

220 1390 946.143 1.75 394.307 992.000 0.83 0.954 

230 1392 947.504 1.76 390.047 975.000 0.82 0.972 

240 1381 940.017 1.77 397.464­ 987.000 0.81 0.952 

250 1389 94~.462 1.75 393.~12 990.000 0.83 0.955 
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\l1UHN'Innn n.2 (.iiJ) 

Time 

(M) 

Velocity 

(rpm) 

Power out 

(W) 

ElectricCurrent 

(A) 

Voltage 

(V) 

Power in 

(W) 

Powe,­

factor Efficiency 

260 1390 946.143 1.75 393;512 990.000 0.83 0.956 

270 1389 945.462 1.75 393.512 990.000 0.83 0.955 

280 1385 942.740 1.77 382.493 985.000 0.84 0.957 

290 1390 946.143 1.77 382.493 985.000 0.84 0.961 

300 1389 945.462 1.76 388.905 984.000 0.83 0.961 

310 1392 947.504 1.75 39~U197 984.000 0.82 0.963 

320 1386 943.420 1.76 385.837 988.000 0.84 0.955 

330 1386 943.420 1.75 388.828 990.000 0.84 0.953 

340 1386 943.420 1.77 387.8~7 987.000 0.83 0.956 

350 1392 947.504 1.74 388.578 972.000 0.83 0.975 

360 1391 946.824 1.75 395.897 984.000 0.82 0.962 

370 1390 946.143 1.74 394.974 988.000 0.83 0.958 

380 1390 946.143 1.76 392.067 992.000 0.83 0.954 

390 1395 949.546 1.77 393.811 990.000 0.82 0.959 

400 1388 944.782 1.75 392.276 975.000 0.82 0.969 

410 1393 948.185 1.77 396.659 985.000 0.81 0.963 

420 1390 946.143 1.76 393.648 984.000 0.82 0.962 

430 1390 946.143 1.79 388.230 987.000 0.82 0.959 

440 1391 946.824 1.75 392.276 975.000 0.82 0.971 

450 1391 946.824 1.75 395.897 972.000 0.81 0.974 

460 1390 946.143 1.76 399.723 987.000 0.81 0.959 

470 1390 946.143 1.75 386.864 985.000 0.84 0.961 

480 1389 945.462 1.76 388.905 984.000 0.83 0.96] 

490 1387 944.101 1.76 397.293 981.000 0.8.1 0.962 

500 1387 944.101 1.78 383.793 975.000 0.82 0.968 
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"-"'''-''-'-'''''' Ulli'l~mmfl'VlJliivlJfill'i 1~'l ~:::'Il';il~ Name Plate tilJ Test Final 'II!l~ 

, " " lJ!lII'l!l~'II1Jli'1 Y2 UHlJ1Ull:::'II1Jli'1 1 UHlJl 

horsepower Velocity Electric Voltage 

(hr) (rpm) Current (A) (V) 

1/2 Name Plate 1410 1.15 380 

Test Final 1416 0.94 407.38 

1 Name Plate 1400 1.9 380 

Test Final 1387 1.78 383.793 

. 
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.. '1/ ~ 
.Il1"N'lJlnn 'IJ.61J!JI~!J1'IJ'U1M 72 m~1Jl 
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..;, .Ji ~ • " _.1 " 
ill'lil/Ulfl'n '11.7 !m!l~1jlfll!"'1111!lSllllfllfl!lS (METRIX MX 0098 ) 

ill'lll/'!no~ 'IJ.8Ifl~!l~1f1~lfhl1~ M~h (METRIX MX 0095) 
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~~.~1I!<:1;;:,,;;=:tf;:ft-;~.A:;T'~:4A'C-~""1"!":~ 
~~i2"'W:r#4;<"i1I"'"","'''''>iII!~~ ~, 
~;;o(T-.l'j(%?i'f'1<:~:.,·;-".·.~o .•~".'J~",""lli~.I-· 
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w..~.,,",!/,., 

~.r';;\" 
~,!,,",c",,"·,· 

t!1l'_i;.',.., 
~: -~.-­

r"'t';->' 
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~:~ 
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r;'-'~" 

t·,--·';; 
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~-~'-.­
1; ...• ;, 

r.,..-­
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r. 
P',.'
e-L 
~"':"-;., 

t;~;:~j" 

~~~_;;~\~j,;,~:{~:'m-;$.l4.~ 

. . 
4 .. ~ , '\_.I_~

IIl'l'lN'lJlfl'rl 'II.91t1~€I~1t1fl1m~lIrr 1"41"41 (ACA CLAMPMETER, 

DIGICON DM-66l) 
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IllflJll'IJlfl fl 

~,tl111~fl1Hlm'U 250 hr. flll111~lH)lJ 1415 rpm. fm~l.lllfl 2.1 Nm. m~~'U'1vJ~l 

387.884 v. m~lll'l'1vJ~l 0.93 A. cose' I'l'hfilJ 0.76 

(211"Tn)
p = 
"'" 60 

(211"(21)(1415)) 
Pout = 

60 

311.175 V. 

P;n .J3VLIL cos¢ 

E:n .J3(387884)(093)(0 76) 

474.342 V. 

Ih~nl1~I11'1'i 17 = 311.175 xIOO% 
474.342 

0.656 x 10OO!o 

65.6% 
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'>' 
:>,~ ~m1l'iWTlJ 100 hr. tl111J1~1HJll 1389 rpm. 1m::1l-1i'ltl 6.5 Nm. llH~l!1vh1l1 

3~Jitl'V!'ffl!I'M1vh1l1 1.75 A. cose' lvhfi'll 0.83 

p = (2Il"Tn)
 
""' 60
 

(21l"(6.5X1389))
Pout = 

60 

>= 945.462 v. 

.J3VJL COS¢ 

990 v. 

1] = (P".,) x 100% 
P,• 

• , 4 4 945.462 
1J1::1'1YlnllTYl 1] = xlOO% 

990 

= 0.955 xlOO% 

95.5% 

- 38­


	1.Front
	2.Chapter1
	3.Chapter2
	4.Chapter3
	5.Chapter4
	6.Chapter5
	7.References
	8.Appendices



