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Stagle Phase [wer
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X Moo s l
Obﬁd‘ues f he }roas Brrmer e?mx/almqt

; e Mamef&’s o s e
p %ﬂ: {: Cdﬂ&gfc{,',\;j the y-load & Short a;a: 3
C [4dS
Hre pm’%fmmcc ¢ har 079 Frons o

’9 Zjejfgﬁ ‘ sfc've IOaa@"@ Coma[i#ans.

resi

W Eguipmeﬂ‘i' 4
—’-——/‘— (]
Yowes ’rra»nsfamezf P s foomer bmines , Viiable  AC power su/p’j
0
, Resishive Loool s Wa thmefer .

X Pfoceowfe:

(et ot T

1) connect the Kol c;g:w
Si

d-1%0V

) Fn Sp ON.
[QIAC g}b—'/"}' Yo increase 'H/Le
Y MEAN S u‘p the. VA ) ;
”.')‘n{)w? Vo!*fﬂ;@ (v) in steps fo match The /‘E;ﬂ!f%f;

of fuble (1) si opch step recoel Uy L1, 20,
5) Tava oV VARIAC Knob fully clocK eoise & hvn 5” oFE.
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Yo 4o o ]I 220 | 04513 l
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20_| 8y o0l | 84 | o i
W o3 14 f o-94739
S e o 39 L7 | o 44 8)F

po [ 12F | e | sy | qu4sg
26 | 130 [ e 7B 22 09616

. @@f Shor _ civenit “Test.

sh waCircmif 4he

’) CW\nec{ the previons circuhL ?Etin ;
loua( r’e;,‘sbmff L<(M'1Lcl4 o/ Yo -

2) T—M/ﬂ Sl‘l O/tf & Y+W+ "_‘a "Vl(f(o“.ff \/) ’)La Mm'f-CLt
He fe;&tffmadfs s ~Takie 2]

f@Cdfoﬁ Ve 5 FEE o TZ- .
2) Tirn e VATCIAC tonel fully CW & hwwn OFF .
Yy) Remove the short acmwss e baol & switch S5 ofF

1 Hle): Short Ciruwit el

7 | & 7 chl“/’ |
06 o-H66 I

l—ﬁ p4l4 £ 5
L5 1416 14 il

| 20 1-34¢ | 26 13

| #5 | 2:85 | 4o ¢ }

—— - —

Scanned by CamScanner



— 13
Qedue ) gl TSt

‘) (‘OY\HQC} 1lLl€ Cl{'Cl/iﬂL éme Pf@f//'al/ﬂ C('ra,(h“) )

2) with 8, 15 in the ofF chate (Hhe second o’y coit is of)
huin S oV & e V) bo 120V RMS.
(Recorol V2373 WK P oin Tablels).

Z) Turn SZ oA & Voury (<Y 'éo match the fE;WVW{}
ia Table (2). recordl Vy 5 T 5 &P
V, should be Ke{nL constont at ifs miflal valae
H«/auﬁhawﬂ[ e dest .

) Twen the VARIAC Ko b ﬁu/lj CW 4<7’Wﬂ & o
ifiv /ao/ " PW“//EI with the win. v esistance
6) fo/:(o[ (a{eijﬁ:xje P:r three 0&»{]%{%} valaes » 1? gapaci/‘/'v*(
Loucl (up fe = T=2A) 5 balle the readings of Vasts s
P )P-ﬁ& caloula fe Hhe C{ﬂtf‘&ﬂ(j K Vol’i'ﬂﬂ(j /@ju[aﬁan.
Draw e phaser oiagom -
. !. ' 'lluK,C
o sleple) above fomn indhctive looel
“ ﬁﬁim/mmh o one f"M[’ﬁ ﬁw K oo the

phesso Aiosyranm -
o Kt R measme  the 0C  resisfance

. th
7) )QIS(aﬂﬂec?L &Q(‘_’Cﬂﬂdmf w;,,w(,‘ﬂy Mg,'@ N ahmﬂrg@f@r,
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MR L= Yé
El v, | T, | B | B [PF] VRZ VA
9.5 s | o 24 | o Jﬁﬁéﬁéj 16 | o

120
0F[ 120 | 122 | oM 72 | 76 | 065 | 166 | 6057
_._I 120 120 [ o / 100 / 20 0.33/ ) g0
19 1120 | ua | on | jp4 ] oy |8 o8z | 2587

n
16 | 120 | 17 126 | ra2] g6 | -2.5 | 91.26
175 | 120 | 113 1.6 | 220 498 | 092 | -5-97 | 3545
29 | 120 no 1.7 | oug| 216 ] o934 ] -85 | 37.
235 120\ 108 2 / s00 I 2501 0412 —-10 36-6F

)55/ Qﬂsuth & @foSCutssim ;

(1) Calelatt e Tens fRatio © shoen
late the powomefers Re & Xm of e exact @Zuim/ewf cctp

N -Ta_b/(’/ (l} ;

(2) Calen

Nao9U J’al(ixxﬂ 120Velt- =3 A =0.9Y4 33

= A —-)—\-— 3 VOC =|2F 2 IZ’C —~0.56 PGC. = 2y N/
g "\i;oc X:.,E‘PF = - f.qsgx/o’g-J TN
——DYE:WZXF’_ - 672 .04 o
= PGC Sc RC"
fi et "5 e Xpa = 240-9 &

Hhe PWMC&YS /R\)lQZ_ ) K\g\XZP
 Taking T2 154 5 0 20 WS

fe

?) Cm\(q\a

( /fzci "Ri"'a‘zﬂi’
Xey = X, +atXz o Te =116 5 Vsc =il 5 Psc =14

i = P/?:o.%qgﬁz
fetorred to plimed]- T 7O L (K = 6.98 4324 A
of = B > By TFTEXE %
v“_:[';c‘ | 3o (E(yzo’ﬂ’o’.w
ZJE :,y'%;—‘-c 4_@- Pﬁ ; )(eZ :—‘3-"{].—“4 %
. ?eg-fj)(t.‘g |
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g 0o/
Ke (R}(. :Ez/ =>4.98 _=?\+a2f2, =R, = «?(3.67)
| By = 12\"‘3'6?-‘:& fc&'z j’.j’fz_ﬂ-J

= 3. 4l ~X+a?x, o X =739 o
Xy =.616 =

(1) Plot vy vs. v, P comment on Hhe pature of the covre & its relatignship with a [
(5) Pl I vs. T, © comment on the A fwr? of the conve .
6) Plot Gpvs- V', T exploin the natwre of the cuve.

The p,’aweg shown in He L&\I{' /Pagg

(%) Calwque bromn Loaol-fest for each step By o R « Pf ?
Results shown  in Table (3).

(8) P)al' 'V\-,\f-(!?'/p PTP vs. o Af cd’rla‘l‘ loowl +he eiff/CI'Mj I's MAX?

the F:’jw/c in the last pages.

Max "V’LB?-"/. (& Ip=

Using She results £ oc &SC desfs. calculate

(4) Compare the valne with aowr pravious result ip

I F5A
the loaod <+ «shich

M is maX .

A test ?
e loafrow\ Ahe Mo-load fesh woe have B'"'/ZL/W“H

' = P" = .—-Z—L =
A Rg= 6988 5o T-,) /R"Z“ J;—B 1.85 A
e Mifce_ ‘H'\af i} is almas* 1(]46 SEM P OMSN Yy edoens OHa'meo(

betore .

D of the truslormer uder:
X D\{;;J lt:tfi/cg vesishive_ loacl 5 Loduchive loacl 5 3\ copacitive (oad -

Y, what  foading condlition will e VR be MAY .

(1) Draw e opproximate L-egu. cot of the  tronstermer
Wi all parameters given numerically:
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@ on  esisdive  Joad &-
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@ on resisdive  fodd -

vz/a
JAeg I
o0 &—PH &
5 Vi Raz +H= (mc/o‘{;'/b/?v" The MAx
) VIR wil on HMe induckio
= o mpﬂﬂ//)f" foucd 8-
g i /000/; bad  He bes) Z&z‘,(
Ay 7, e  tan s s the
%, Cdpacrto berawe ;1 lé%d’.k’ i
Loltuge / . e
/ Aep T, fevel ; bed &pacitors
et Hph  cost.

- +

I # l-egu. ChT:

Rep:4.950 X2 =3.4/ 4

XM:

Re
! &}2& ‘3’;:0"7

e T A -
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140

120 = i 3 : - —

v2([Volt)
3
]
1

20 1 1 i I ]

80
V1 [ Voit}

Command Window

>> V1=[20 40 €0 80 1090 110 120 125]):
>> V2={20 42 62 84 106 116 127 130]:
>> plot (V1,V2,'-k')

fo >> |

140 T T T T T T T

Command Window

>> V1=[20 40 60 80 100 110 120 125];
>> To=[0.07 0.11 G.15 0.21 0.3 0.39 0.56 0.73]:

»> plot (Io,V1,'~k')
fe >> |
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140 T T T T T ¥

V1 [Volt)

Pin [Wat]

Command Window

>> V1=[20 40 &0 80 100 110 120 125]:
>> Pin=[0.75 2.2 4.8 8.4 14 17 24 32]:
>> plot(Pin, V1, '-k')

j73 >>|

Efi,VR,PF
]
T
|

8
T
|

1wl . ‘ . i &

— ——

e

-

.10 o L
0 50 150 200 250 300

Po[wall)

Command Window

>> Po=[0 46 80 104 128 156 188 216 2&0]:

>> Efficiency=[0 €0.53 80 £3.87 84.21 81.25 85.45 87.097 86.671:
>> VR=[4.16 1.66 0 -0.833 -1.67 -2.5 -5.83 -8.3 -10];

>> PF=(0.3636 0.65 0.83 0.733 0.905 1 0.92 0.939 0.3512];

>> plot (Po,Efficiency,'-k*',Po,VR ,'--k',Po,BF, "-*k!)

>> % dashed line for Volteage Regulatiocn

>> % Stared line for Power Factor

> |
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Fo Cvt“j bjp E\Jlme@{/ﬂj
&’rclfma%

era/}mem/ ﬁf/ecf//(a E/\jhwmg

Natwre £ the excifation cwrrent
3 the hysteresis loop-

Cmvp 3 section '\'kmdag,
Mame .
L{U'ZYG ; wb}’_? e b0 Eo

o2 R

61426FA Vi ﬁ/\q“-“*.—_}

o1y G zh )
a:p "’(lcj’c_)'/nf '1

\/%) )’V’,J’”..S

R e ———

g EX(J&KI'M#,Z
gm ]( P‘\Mﬂ powiex transhotmers
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X Objectives:
Concluct the Pola«fu’fj Test.
. Exoeiat Ywe pature of fhe excitation cucrent.
e Construct +he H«jsfc/crr's loop of a ‘fjpn’(o\l Mﬂjr\Cfr'C strncfure
K to inucch'jqﬂ fe e ffect of hrwr‘r\j M Qi 9ap dn
this  ctructure .

X g“jﬂip menf
Powsey Yonsformer, tomsformer broiney pnit T T179 svewiable AC

porex CMﬁﬂly 3 QP_S'\S‘}NC Lol 5 OIC”’”CO/’C )C"“ﬂ&C‘le'na wJires -

X Proceduce -
. Procedwe (1) ”POINWJ Test e
e -
(1) connect the ciramt shown * S “
430V Vi .
(2) swi¥ch o 8 & set V, o
@ 12.0 vell- l -
(3) record the veadinys of V&v. (=

¥y =129 velf o V= [0.7F Ve It
(&{) SwH‘CL\ S", ()pﬁ 2\ connect the ‘Fa“aw\‘ncj ci(cu;‘}-

(5) Ogci“oswfc settings Should be:

5 m § [eliv 950 v/div b 1 &2
y [0 probs are used -

() }wi’fcl« oV ¥ & set V@ 10v-

(?) IKE’ZL‘ b seale o 3”‘{0}' parer the waveﬁms on tThe screen -

(8) Tuin A4 VARTAC Kacb Fully cw & i of F S,
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> 120 Vil

S\f\obu\/\ i A \;\ylr P“ es.

- Procedue (2): " The Watwre of the Excitation Cunront”

(1) Conmect e Fullawing  cicenil. S, js ofF.
sh =25

= +
Bov & g v / } J i % 150 K s
| B TRA

(2) Oscilloscope settings shauld be:  Swmgec /hiv 0.6 /diy £, .
S0 V/hiv fsr CHZ - X0 prebsee nsed -

(3) swikdh S on & set V@ S0 v
(L{) ;l(,e{’cln 'H\& wwefww on H/Le_ Ceneen
() Factease Vi to 120V & cepeat  step(u) .

(6) Reset the cale 010 CH1 to 1 Vvoliv-.

(7) Town Fhe VARTAC Kaoh fully CW & b S, ofF.
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[2)

for V, =80V . Por V=120V F

§)4cacw\ NUN \MF @aggﬁ'

. Procedwe (3): “The Hystecesis Joop” .

() Connech M*ﬁﬂwi&j ctrenit .

sh=2" 120/ 130V

‘ e
' $
156K
/ / L
_CHZ © TZ/"F
(2) Oc¢cilloscope reHMs'.

%y modle o X ch represent t/alh\je across the shuat
i/(/cfsfo(@p L fdiv o the opaciter velfage Ve s to be

chiown @ cHI @o.EoV/aUV-
(3) seitch S, N & Set V, @ Sov-

() citch Sz oW -

(5) Recorcl the valae of Ve .
(5) YMC{'C‘/‘ the lmjsfe,(esis /Oap Qppeass on Hre scrEen.

() mclewse Vyto 20V L repeat () -(6)-
(3) Tam the Vanac Wnob ﬂtl(tj CW & fum IFF .
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x for V,=80 Volt - xfo, Vizl2ovelt:
—:_) V(’,. ':9 VC o8

chown in \ast Qg&s

-' Proceotwc (‘*l)-' ”EPFECT of im‘raoﬂqc;ng an mirjn/a//.
elease the Lo steners owm Hre issecfable /‘fanf)ed(me/‘ |
fome. vemove +he E section of the core with its atfacheo
co\s. Tavert +the T sechion such that the vonished |
%CC 5 now facinj the £ section L fhas e Vourgish
[awed 1S now Fum:'nj a porf of the M“ﬁﬂe/'f'c Circut -
Replace the E -section ooith coik in position & clamp
Hee }mngf'amar frame._ .

(l) fepead‘ Pfacw(ult (2) for V=20 Volt dn[g_;
(ﬂj fﬁ{’é”‘l- p/accdufc’ (f) f‘d(' V=120 Vo lt GVIC%‘")
(3) [JZf:bwiH" the ’((prdme/‘ s it e éeFan/
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What < the EPe Of Fhe  Eest t(‘ar\s{;fw‘(((g,kq“ ot £a{'c,\‘(:

- Cofe
Whal t¢ fhe Vatee of Yoe core SEakis factor 3

~ less at one  wmayhe ©.9

CQ*E Pove that the two trans elmevs oE ffg-(\\ ale idead? ceef

{:cmsfo(v\cr and we the

e Atngcan of the .
sketohn Ve sch tmakic e polarity of Ve pnady A
4 bicake Ve (€4

Dot abtattn to .
addtive o € _‘>K\°““‘C/£‘d(

SecendnlY '«J"ﬂa"f\éi- <5 e Poldrity

¢l

- cubbiackive
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¢ aatn(€ OP e @yCitakior e (ferlk Waucfo(ﬂ

¢ ¢ {(\(’\V\a‘aw" 02 *\-’l\e Q\*‘.&C‘P

Hpw do the edli
m{cffw the natw@ of e

tadion velted
eare & Cxcitakion culcenk 2\

=

ek (0 CVense Ml Ccelnckante | Lineacize MA:}V‘M’\C R

{ waanttic ey i adfeched by He (’((QMC’P’X

air 8aP S0 greater Vatlue oFf \:1 afe Miw'{'c/g Yo

ohtaia Wie same bf B as cwnpti(g,g wimvm magnedically ok ervah ¢

Show that  Hhe RMI‘(' value of WMWe cofe Eluy (s giver by

C¥=R% c+ Ve
N

. & ‘
Wi me avove reu\+\m\d\ms> o ol

e B-H Loof 2

wlak the valwe of colé Clux qacs

Pmw deasitsy
- AR
> Ug? st\a‘?
% - R _s{(\(u/l')
(v M
/Uc:'\'('g\’(kf\' :R[§9
Mef (AB a4 - AR , &=RH
Ve T %o (M =
R €V
g - ReC A
-6
\bang’*H‘Ho 1%1-5451 VSRS wh
i 798
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Wrer i

@ show Hal I instantmoces Fax — ndkwity oF V.
given by He [NPIL¥ Reh ) VoD

;P s

, M= M y  From p

_AH .
v P n  Fg 4 2.
) Ng"" T /uM/@ ’: E
[= IQS}\ ¥ Vj}) g £

5a.5;/4/t1/@ in H

# the  catend f4om Me .;m./c'é
N2 HHe  Hans EPES s Ish
which 5 7 5 Me  exwlnhon cLLa -

@ W/’a{/ 13 e palee  oF SHe max  Flax 157 P2
pystensis  £2p5 oF Ve Oxperimend- r

& - —— Hmove
Mo¥ Flax /‘/]«’4”05177#""9 Homax f (s )
# P2 —— s Jhe pw'ﬁj- of _;L/
Sd/c(/‘g’}rvﬂ- | i f
/‘ g //I/I‘J-'"’D V4
for g0V —>
foit' V&2 o =P

I'e)
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@ Didotmine M @sidul Flax Deandy  and (ogecie Faree .
8

¥ T
[/'m'

s Hov

Fron

g
8

H

fh

A

Jo I

B it Flx ) 09

Lo s 1wt

oxcifubion VeIl

Zﬁ I/J”—ff'l / /741,(4 67/‘/2}(/
dl%e efcxfﬁ?ﬂ @1'/1: 'N# 7 ' 7
Fle oa Ve dreal]

& p0 nd Mo This poink s ulbd e

(Q"/[/'L/c" Fore¢ . (//ﬂff(/}//’/fj
# Pw'/)/@ £ ﬁ/f V4 e J

/?J/V%// rinx  ( Keleacriny/
flux /%/é s e /774/,%/}/

w/ Aﬁ e ﬂ//ﬂj- won o5es //suza/ap .

%W/M&F%Mu

bo efFeles b Sl

e rpJugfunce il bis vl
Jhe e/ futron volfese P/ be Syl
i ’ 74
S - fo, by iy dicey).
[5] expan e~ vrgap  ofeect e ki Lop(F 4
#fiot of 4l L ) Mo efFect oF arap,
j: {ﬂ cpare /é /F/Uf/aﬂzf = % ﬂ?ydﬂ//c‘ [/ﬁ'y" , e
' ‘ Ehts
F/I@I@ Pﬁfé’cvl) dfﬂ%f /" ny I F oFal y, %e Myfﬁ Pl roencre)
l 1T 4
it % Nt pSare legceaf)
s o/ Jap Ho
X8 J D./ i
/%
L/
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@ prove /ﬂ?}' /% Ger  0F V2 é/M/?’U /)/4/ ﬁop ”
v, DIP
ﬂ/:}v//ilw/ Jo  fe hprbéry3 ) Loty oF il

=1
y ey Lo = Wi kb E0E) T W
,, W
#//3 -M,:E s I= g
# For /A Ajﬂlﬁ/@ﬂﬁ Loop
§ #eo--NZ
dg = —Nl__e/__éi

» YJE - Lot oo prckes &

HWS /éff forsiy  Laop.
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X Y, ¢ «© "

Uﬂf\/ﬁfsz‘y/ OFf Jov’olcm «

, e .
F?«cu,lfj of fmgl‘ﬂf’&ﬂﬂj& Echnalég)
Electrical Erginwﬂ'y yepcuf%mmf )
Flectiteal /Wachi’meg | ab
X
Exmimemr(z): Chamchm‘sh'(s ;F P
hut b Generators.
seporately L s
rizej. Mum ber Wm{g) Mam @ LY.
Yection
-2
.5 W
_ Y
X
-5
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X Odjective .
DT‘; Shﬂﬂlj A/o._laad ChMacf'ew'Sfr'cs aF DCJ&/IV“ S

2 7 rfmdj Ex ternal characteristics oL the sepafa1‘e(j—exc:'feol

fors. |
2 i Srig%lzn ir{a;'ar\ chasacteristics of +he se(’am*cfj—exc:’r@a{
a s« { ? A

% shunt jmerafars.
X Eguiprent:

; . ledor , Teto Awmmeters s

DC maching 5 Fielol regelaior , .

DC ;:we{' sup;]j 5 cu{'OFFSwiI‘CL 9 Canffﬂl W'/'”LJPMEI M"My’
2

l; leeves
7[}‘“’"63 Cannechom cableg & Plags Rubber covf Lo

g COM.PL\/}__f‘)Uﬂ»P‘oLS.
X ?faasa(vlrf_ :

(1) o Comnec‘f +he Cir‘cotf}"

}va £ 5

} dhe lonol (esistance to ifs’fo-,?\bCeeP &y O%Fi.
(2) . gef ’ﬂf\& f/elol f@jdlahr Telztj to ’3_ leiC”l JMP’{'ES ‘H’la ne
(;) ’ =

F‘:'e_lat cr'rwif 1S of’ed—cifcuifeato

oné voltmefer

("U’ Townn Sf oM. ‘H’Lﬁ P(@W.DMS gec*h'am 2\ SG'J' II—S

. ver as in
o !;eﬁ 4:9& biﬁggwr:l’am- which will be constoat  Hworgh the exp-
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» Recordd the teminal Vyin the fable(1):
SPCCOl =25600 PM = (‘dnsf'awd'- 'ﬁHE (10)

\IF(MA] o 1 5o 5 jO 0O 126 IGU\I?E 200 | 225 2205
/VHV) c.Y | 0.6 | 746 qF.? | 1223 /3’9.5‘11/2.5 1562.7 | 153-2| 167

Feld requlator f?,zj o set the excitetion

*Use the genemtor Fhe fg/uirewem‘s of the preio"s

cwrest ia steps fo watch
{‘ He " pa
. f;esel' the 3&1@(@75:»/ field re’ju/afor to the 37 p

; Fu Rooo RPM -
. Roset the prime pover speed
i‘f’&tasl = 9d00RFM fcons}"Mf 72"-5,6[1b)

El;c(mA) o S0 |76 |160 | 126 |60 | 175 ZLoo 224[250/7‘}

n'f:'an .

J—

[ Vitr) | 7F | py|5tg | s |92 |52 | 23 )//3.«:, lzl-{.?{ 177

Reset the motor speed fo 2e00 M R Weep this speed  Fixedd throghout #he fect.
« Sed the j@dcfaﬁ?r" feld (W/‘Bﬂl‘ Fo 250mA-
. Recorpl 1 in table (2).
. S&sﬂ'hﬁlﬂ SZ o -
cUse the Load chisfaﬂff' )QL
Hee fe;zwemwfs of tablel(2).

He table. ‘
\/: i:remf: Ry gradually to rrexiriie & switch L5 off.
« L

to set  the values ot I, ¢t match
G, each valae 07 I1 recorel

S’FCEJ 7’2&'00’2/9/” =(onsf'¢-ﬂf ) 1;‘=2‘50MA =Can§}'a..a‘!.

TAble(2)
1, (m/‘)l o 0-5 !7-0 1.6 | 2.0|256

. N3.7 | 106F gq.4| A3
Ww J /203]

e ——— .
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Procedup (2)i:

e Copnect the cirguif:

R,
£, E2
. Repeat steps (30-(8) of procedure(t).
. Sed +he jenc(a}‘ar Fielol cumgnf‘ Eo 2650 mA-
» Recorcl Vi fa fble ()
S'PGPO(’-)ZDDD RPM=canstunt 9 Jj f250MA=(amchu41"-
Table(3) W
Tp (mA) o l;a/?f o | 126 | 150 175 '7/07:3 fzis i
G| 61 ] u#| &7 ‘73//02-2 112
J.
.S’wil‘df\ S, ON- - I/eL o sel — . 1,
o

- Use Ane logd. Resis fs of tuble (4) - For each velue

remes
'Haml Muhtz j?ieglﬂ%ﬁwfal ks Kﬂ{’{' (Msfm,]‘— @ 9600 RPM.
OF\/‘{,"’ l/-fG’Cofd( IL-
For (gp\_cl/t yolne oF 1

570654 =2000 fef/vl-:cansfmf ﬁblf("j)

1f (mA)\ 260 225\ 210 | 175 150 \ 125\ 100 50] 72115 | o {
(1) | o |o% \o-zw 13 W76l 2| 2.2[2-4] 1-9 [135 |04

go |M0 |20 |10 | ©

i (v) 1 2F nsluo joo0 |90| 30
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X Results K Commens +

X Plot on fhe same j

(“tl.Pl‘l)’H«ﬁ A/()—/O(AO( CLM‘ (V.;.':'f(j-}?))of 'HA,{

C M/ corfcsPonoUn_rj k; /Wam'Aj speeds of 2000 & 2500 (P

valt
ACH

180 +
160 -t
140}

120 +
100 |

So L

o |
Yo |\

20 T

° Ca,-w,ne,n‘f". wl Ccom SCE GL'S
the higker ¢ fhe rofating
speed 5 the lorger value
For V- due to Hue relation:

En = Ko Bpon
V‘::ng-‘-I’fﬂA @ Mo-loocl = V) =Ea

o 60 % 1o 195 150 175 200 225 ,:?60

> Ik (mA)

K S'/law how o aétf?ldfmfnc %lxze cm‘;mf ﬂ'dag Q@S/’Sﬁuﬂcc.
e Mo critical feld rpsichutee con be Bund by Hee shpe:

S'/Oﬂﬁ = Q’p =

124.F —~ 4052

Voa'y with $P ‘

e Residual \/alfaj& Lund @ Ip=o ¢
5.4 yalt

@ 2500 RPM =2 Viesid. =

@,mwﬁ##@ﬂ@%=%7mm
i the ?I’)(?PO(-

% Ves iF does vary

¢ (226 - 150)m
%W}lm‘iﬂ H‘e Valne af the r“c;ic{u

0.26 K

al Vd”&tyﬂ' Poes this Va”ﬂjﬂ
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. at X {'(’cj.
* Plo"‘ (V{.:f(IL)) o‘F’HA& pC3M whea b IS sepof E’.[j €xcA

due to
on the  same graph ;plod (T xRs) & the Vo}*ﬂ:zﬁ Ajif,
AR. R s the total resictance of the Armetur€ s

te €
. we (oM s@e .
Vi () 'C"'“';'M; 1, > pndk araﬁm’;‘g
g (TxRe) (re;* lﬁw Vit it be
L/
(Yo
120
Joo yve 1
e
Z0
&0
1
Yo (11‘_*?_0\15, L
Ao o

2 0.5 l ‘TG 9 2.6 | ,
; h
wPlot the extemal char. of the gea. when it i gélf-ekr:fc’o( (sheua
C‘o.rw»\&"l4 on the aanfarr 0?‘”@! cuvVe -

Vi (whH) -
/HO

120
/00T

} e > T, (A
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W( VuH).

4o

1201
JooT
20 T
£ T
Yo +
201

¢ % o 1 1 11 e 3 :
fo % 00 15 Iso 176 v 226 260

—t ;
L T . B
v

> Ii’(mA/

o Commen b on P/&VI'DMS fwo j{p{/ﬁldfi
ing stort ith the high valune of Vi
il it ceach a

b/@aK—olaaM .

s we consee how dhe mach
Hee it strt o Aecrease by increasing Iy

cortain point (3, =2u4) the machine sfart Fo
_» The Field circuit vesisfan(€ chonld  be  Jess Hion Fhe

critical Frelol resistancC
— Qw'/o(ig, wp of Hhe EMF needs vesidual #14
present I Hhe S9st

x to be

pb'ﬁ'am alp r/wﬂl je,ng/afafs’
the valune oF

How Joes tHhe g/zarf‘ Lcircuil con
HL ole{)eno(s on.

a(/ﬁér Fropn other ypes /' machines. whak is
Hee shoct civeuit pwrent & ot al€ Phe pramelers e
= in the. a‘HA@(}j,oef . slc meo’ h:’gﬁ Mf&#‘ HMled small pa
f esislance hich damee Hee machine.

= in the shuaf gedefafo/ & ifs Jiffesent  becaust sk leadls

d 550 l{/.afffdaChES Zenv 5 whith Jeadl If
the Q’ﬂ'olmvl gr) 550 cmall

*

é‘o 5{\/10‘” LDM
Ly be small (df anll drop to
chord cicenit cuntent .
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e s

v Continue @

= Hhe value of +he swrt circuil cutrent  can be fownd o £ llocas:
- 54 = &4
AN =k o T, = 20 = 9]
¥ Ro I e ( 2600 RPM) 2:6 =

@ Er=7Fult. T, = ZT - 3.08A.
(2000 RpM)

= The pacometers that it lepencls an:
Ao, 3% o By 5 Ery By

X Conclmgfa/) :

reuit {‘ES{' ’)chr Hae
° eg( a,bau‘f 'HAe apen ~Circu ' '
gCe Iiél;/;f g we saw Hee M“jﬂé’hzaflm cunve
Mol Ni 5

£ it @ « Olif#e(wf constont speed s (26008 2002)
o J

RPM -

. We 57Lu006’0( Hh
s +he

e both Cnses af sﬁoﬁfa‘fc{ﬂ

Shont 3eme/af‘of £ we N
5 £or the Mo-load conoliFion
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‘k 4%
“The Unfyer,g;‘{'j OF J;rdom d
k. A : :
| FaCuH‘j af Brjfneerfnj .
I 2\ 'Téchnala}j/
e Dcfa«r}mf °F Electrical Enjineua'nj :
E xperiment #Y
.
& Characteristics 2\ gpee,o(
Contrel 0f DC Motors
" O il *
Rea. Mo Nome
% 0117“/2?5 -n,w\yylgl&wm -1 n
)
-3
ks -Y %
-5
¥ W ¥ »
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L7]
%O_{’)G%Cf'rv@

} I"‘V“ffj“ff the loacd chacacterishics (ﬁ,/;ug-s{:eea( & torgue —curvent) o OC Mutors.
9 Inved‘igal‘e me-HnaalS aﬁ ;f@&a( can‘ffaf o)c) PE Ma'fofs.

9 Evaluation of the motor ,Defﬁmmce pavameters (efﬁ'a'cncj,;peea( “jd{a(-m,,)_

A EZW' prment :

DC Motor (22v), 50’06 Corrent Brelle 4 Voriable Resistor (Rp) for eddy cwurf&‘«!4
brale contred o Variable Resistor (Kg,,) for Field cunvent control, starting
resistwnce § 5L Awumesters &2 9C valtmelers 4 5P€ea[0~Me1Le/

L. 3 Electromechanical switches .

X Procecluwe. .

. | Procedwre (A) “Pated Veltage f\eafed Field -

- -toa)V DC
o comnect the Armalure cirit terminals X -%p o the Va/mbplfg Hoa) )
sowrce (T14T2 respectively). Taitially 5 the appliedl voltage sheuld be Zero,

& ifch ¥ qula( be @ oFF [JaS‘ih'Dr\-
& the am fure  swoitc 4 S i HAE ﬁ'xeoz -

' ‘ F Yi-¥a
o C Fthe tFerminals of the Prold civeui . e e
Vznfuifcc ( deminals Li-Lz /espechvelj). Tie switch Sg shauld be

meons of 13,
Switch oV SF & acjust -l—?e?iefaﬂ C)f:ffﬂflf to (08A) by meons Yt
' o Ahe field veltage.
M@Z;A:;e #::jf} ihjg pumoidt sfarting recistance 1S Meaximunm -
e M 4

i olm:”j
\ | +h Nﬂﬂﬁ‘/ﬁ' Vaf’fagc %emmul 3(& |
’ SW;;PC&L\:N frj’fwg\vjlﬁl{:ﬂ:% 27—; volf. it will be 101')(60( *Wav(fjliaull e fect.

o ' ok fo ifs PAIMAM -
qsfonce
'Q{éd Cj/‘ilafﬂi/:g crwifle/!f'& mefor Speéo'( (0 %able (A) Ta this case Tr=0
. 1C€cN ;

, switch on ;abfg Corvent 13valle sowrce £ vary kg b 9t 4 (3/m) load
r}varfmc. ocorol in uble (A) 5 the c‘arff:pmo(fﬂj Line aurent & motor 5{’6&0( ,

I —

Scanned by CamScanner



EX]
- 'Ceep Vowyiag T sin Stepsy 4o match fwe readings of fable (A). Th eoch
steps r Ccord the cam:sfﬂﬂﬂuf‘ﬂ T & M

‘Tae'se‘* l?g to its Max. Fosition & swifch it OFF-

X Tab}E(A) . V-r =22¢ I/,TF = 0:84.
e

Wt & | 3 [ 8ER T @ w6
Noa (REM) | 1600 IS?G}IGSal 1525/ :505/ 1495

l TL-—IA(A)IO-‘\/?'s lé / 2 [ /0/ 10

o (Praceclure (8)) : Reduceol Voltusye Juted Field”

o ieep the fielol cwrent @ 0-8A. by means of Regyy) Reord the valne
of the Feldl l/blfcg_&-
-7286&4.66, —Hq,& Armmﬁ(ﬂf (/a/faye %‘0 J6OV.
e leep the 6&% cmrrent bealle cireuit OFF.
o Record T) & Mo in Table (B) - Tn his (as€ T,=o0
. Switch o ne eddy current  prake civauit source &\/M'j 1Re
ko ;12* GNM) T . Vewnld the camespona(inj Ty o Wi
. Keqo V@'@ TL & match the fmo(i/tﬁ od J‘able()}’). Tn each Sfe,p

secorod. the (ame:/)anﬂ(/nj I, & W
-/263’6/‘ RE to its Max. Rosition L switch it OFF -

*® ’ra-blf (12)‘ \/T =160vs Ir =0-24.
’ l !

s 6 4 12 15 |
/1265 N5 e, 10F5 1050

2.6 | 55 / 79 /0 12
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‘@@.‘ ,/meeo{ V()”—ajcpffef’clﬂoed Fie/aﬂ”

* Increase Vg to R20V.

" Keep £obly curent BraKe cct ofF-
* Reduce Ig to 0-6A by means of Repext) - Recurel the value of

he Sielol l/a”‘a e .
Qfag{":(, I-L.Q\J/VM_ in Table(c). Tn this case TL=
e St oV he [A@ Curvent Drake souree & very R
Recordd the comesponoling T & Wy« ‘L
° l'/u&ep VW;]_@D TL tomnatth he reaolmj D?e fabe(c) . Tn eoch STEP
recorol  He Cofraspona&-@ T & M- -
?@@{' 12 to its Max. Psition A aoitela it ofF.

ko ggf (Parm) TL:

% Table(c): Vy v, =064 -

|
T (W) \ o | 3 [ g [ 1 2 15
o een) | 100 | 875 | ises | 25| 1750 705 k

BN 43 |es|al 2 | M \

| —

A Pracedute (9)3: Acmoture Voltacte (ontre) Metheol”

. Qeset I Lo 0.8A by means of Rpc,’_'/?&‘om( the value of

——

e field vol

Mﬂléﬁ S J:iigg s Max . Suzf‘cla ol the C%—WM/’

SUJler/\ J

Vi %fz2 o Jeb Tt M Record the corregondivg T, & 4,
Table (D)

Q@d’“ff 7'1"6 A/mafwfe Ve hgf n sfe()x ‘)ld ma 7LCI1 ‘HAeF feapﬁ'i
Upﬁ‘A (D). I cach step skeed Tp =0 gA by merasof Koy

(ecoroL fhe @Wﬁspono(l'@ T, 5 Mm -
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T

’ Qesd’ QE- bo 1ts May Pasi'f{u/) &sw}f‘clxl it oFF.
* docvease He Armafuwce Va@@) back. 4o ifs rated value

O)p,,Q.Zﬂ V.
X Tablelo): T=12pm, 1r=084

Vi (v) ﬂoJ 190 / 160
toeen) | o | 1980 | 025 [

SHo
fan | o | x| o | as

‘ : %dd W&t%ﬁly Control /14@7’/100[ e

e Make sure fhat 10 is Max. switch ov the ea{@ e wasiEiI -
'Vaﬁ Re +°a"-5+ the rafed Load 71-"’/,‘1“5 of 12 Nm Cecord TL
£ the Comespanv&'ﬂ'j Ma in Table(s)-
< Ceduce Z‘F,MSf'qof; Lo matth the reap(WﬁS of Table (E). Tn each step
Keep the Armaturt Iﬁf/f?& Constant @ 220V Vﬁg\?\e to Keep
the /]fmm/’M/C cwrvent @ ifs rafed value 10 A .
« In €aclfn Sfd{’; (@orol the Cam?spawaﬂj 71&/1/.” in Table [E)

ek Ry boibs Max. pition K sitchit aFF.
oj{l\[fm;e f[’lﬂ{j IF b&'\c,KzlLU -’4' l/a/”'f %0874

L Gooidchn of £ ke pomatide. volfasie .
.sfwf{‘cl/\ A€ e I'C[a( W”’MO?[@_)-

W Table (E): TL=Tx=10A. .
A) .3 I o F 0.6 o5 |
)_,_If ( | o G0 | 1fw | 20
Na(REM) 10 { 85 \
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¥R ey s & iscussion

Wroceure (A,BKC):

o Ty oneé f“’“;xﬁ+h+l&f h N
Pfocealwagg P SENEIE Loaol char: (Nm/ 1) of the three

Drawn ‘a last pages.

e In gne deph _,Slcﬁ tch fh ll'ﬁ(f’ CWf&MI'-laas[ 1L0l’71/‘-€ char. (IL/—r‘_) a‘f
the. thee  procedures.

Drawn in lask ,Da.at’[gf :
v Tn each case calculate The )Qeye/a,oeat ﬁrgue Tay & shefch it 5in ane
O?.'fafl’ s 5. Tp .

= = e = Its afe
k. —fg‘ - Pa -I“*L- » g ~Y% --quaq f:{:‘own in

=> | Ta = _Iot__%:_@) de ‘Followi/\.j
A a3 Tables-

e ITn ceach F(oceoWC)Ca lcwlate +he g‘oee,y( (%jm[a,{'l'on &S Wetch it
vs. the "IE

remH‘S ate shown in
& cach procedu® 5 Calewlate the Potational Lesses & sietch
° (2]
by, the ls ol Sf’@CO(' cesults  are shown in

e Rllowing fables.

./%/‘ @agh PKGCM;COI’CWIR{‘C 'ﬂ‘l& W’L"r ffo/}d&’fy &SKQ{‘(,L{

itovs. T
¢ wt % TL
e aled'é’/[ﬂpw( Torgut - Rotational loss _  Toufpwt - D% TL
A,\. 5 p&UEIUVEU( 75(?% TDLWCIG/EJ m ¥ Tg

results shown in he Po“awl“ﬁ ‘}'ﬂblﬁj.
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=
o [ A f 2 15
S | 675 | gews | 123 | psax | 7.6 | 1508
W | 1| Higs L?-33 [ 58 12.26 I 1586
| 2 T (53 I &8 / Y. qz/ 431 [ Z.02
Pf }mmz[ 2605 | 051 | .9523 /98.6 | 1239
wNER 52}\%/ / 85.1 Jo. 5/ 95 .2
. For ﬁble(z?):
’ T g / 3 } 4 9 PTZ 5
Do } lZa-LI/ 173 ] 4.8 6.2 125 109 -9
Ta l /06/ N4 I 725 /oy | 132 /603
% | o | 222] 24| 3¢ |69 | 452
F r /l2?~3, /93.2/ /595 | 1573 | 1375 N3 1
[ s / o / 51/.;&{ 82-8/ 3&3/ 906 2.6
.lor 7Zable(c):
[TL 0 2 | ¢ [a Viz [ 15
[ Wy ,zqz‘i gy | 1w | 185 [ima | 1785
y - / | U7 29 | /02 | I2F | /605
s | 13 | 41 | Fou |8 | UM
334.5 / 236.8 918 | s7q| 1364
5}.5q/ 825 g5 grgl| 435 &
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Procedue (D& g) -

« From  Procedwe 0,y sKetch the Mobor speecl vs. the ferminal
o 1Huse..
i shown in  last  pages.

- From  fProceclwe E ,sWefch the Metor speed  vs T
S}lown ' ]mif‘ Paﬂ&s-

+ Compare the femhm:s of the bwo s,oceol confro| me Fhaols-

¥ Using the ormatwre voltoge  control methad we  com
increase. the speed of the mofor inbefween e cllowedd

Vranat (aé‘-h éwﬂfeaﬁ)'
¢ siney the Frelcd aJE’aKr'@ methood  we cowr  centrol
the Jpeeo! oFf the motor inbetween the limit “fﬁ,;?(w"'é %"wﬂko(

2ut we mush becowPal since speed can reach oo due fo:
mechomical S’/‘fgnjﬂq& SeMtyr SPMKIIWj olue to baol COMmMiCah'M-

. Plot in one j(aph, T 5. Nu L both Pfaffv(vf/&(-
» P’:)“‘ in ong. 3{0/.’]1, Owi/‘/)uf' 73/?#8 VS.  Wim 'ﬁ:r ba"‘h ,/-Vdfeg(uf%.

[meing IS chown in last /Dudmﬁf:(.

)35/ Gnc/mﬂbn :
il b Lo

; W there owe
Huongh  Hhis tsxpé’f&"*w‘F ho
e Jr)be::n&oln& M::fop[ ko confrol the Sf edd of the
More

MO%O\/-
We_ calcslate M5 By Ta £ ench procechwe

u/nolcyfg& 1@5/&4% condlitions

K N4 ¢
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.
ol
W
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T
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20 T 1 T T T T T T
5001~ -f’/\\\-‘ )
e
-\-._\_\_\_\_h-
__/-/"f/ o
g: __,_..r"'"‘ffrrf _\.“_\-“h‘hx
Rl i . -
a fr”"- il h\
™,
-
§ \
& o ."'f'-‘-l Y
® 4 |
/.-* e
> = g
g e ™ N
mE _._______.a—--"_'_ e ‘L__\ e
- W My
08 i 1 i i 1 1 i i
"o L) 1140 17 1780 o "I Ty 1= T 800
Load Speed fRFLY

>>» rla=[l26.%3% 260.54 3095.12 252.3 188.57 133.%&4]:
>> rlb=[127.3 193.1% 145.%5 15%7.8 13%.5 1l13.02]:
>>» Tlc=[21%.7% 33€.54 236.77 212.0 30T7.87 12€.98):;
>>» plot(C,;zla,C,zlb,C,xlc)

£ |

EMorengy

—

= | _:_-———_-:==""-__.'-F-—= 7
" o 1 Werp e ol Bl o5 WA
e _,:'-:""_F. 1 T ,-...-"-- nle

il }} E:u lll |!1l' :-l ::ll : wal ll"-]r
o { DeFj e a2 08N
o 1 Ml ladla
i h

!
nr -
wr ..-'Ir ¥
B ]
] 5 L] ]
Luﬂgm[nm
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£

5> Ve=[220 150 led 130 100]);
»> Md=[14€0 1250 1025 240 &25]);
»> plot (Vo Hd)

£ s |

Termwnual Wollaga W]

§

:

Vol Hipmad [HW|

!

'

»» II=[0,8 0.7 0.6 @.5]):
*» speed=[149% 1600 1740 2010]:

»» plot (If,apeed)

1 }}I

or on
F‘-I:Chrlﬂw
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zxx) T T T T T T ¥
o "-_.____H_
war- ‘\\\“-H_
\“\—‘—_—_ﬂ_ﬁ-
5 wor e
g e s
frn
P
2 oot
100 -
2k
& 1 1 1 1 1 |
B3 g 33 1’ s n 15 2
Torpe |
>> speed=[1495 1600 1740 2010];

>
>>
>>
>

NHd=[1460 1250 1025 840 623];

=12 12 12 12 12]):
ce=[12 11 10 8.5});
plot (t,Nd, tt, speed)
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Mot Sipsend [FIER]
3
i

Y — -
a0 i | i " 1 i 1 L
2 o 40d e [ xo] 100 2m 140 pL o 200
Ousmut Power [Walt]
pogs =

153.9895 1e64.8049 179.2253 207.03el

»» speed=[1l4%5 1600 1740 2010]:
>> pod=m.*t

pod =
1.0e403 ~
1.8347 1.5708 1.2881 1.05%¢ 0.7854
>» Nd=[14€0 1250 1025 B840 625]r

»» plot (pod, Hd, poe, speed) ;
fr >> |
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Dep:/w‘men‘f c)P Elﬂ(flfmr fnjiaee(mj.

x *

Expuimen‘f #6
( havacteristics of DC

GwPaMa( Gwm fars-

tonp ?

S'ec:u'rm'.ﬁmloj
Qeﬂ- Mo . W:"C,_ :
o144 255 ety b o = =l
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[T |

XOobjectives :

. Inver)ioo!g}e the.  No-load char. o DC compama[ enevatars.
o Diffesentiate befween fhe nature N the yules o the shunmt

£ serles Jrelol M‘nof/'/lgs-
 Tavestionte &, compare. the lonel cher: of He DC Cumulatively

& P Gf&/l”’:'a“j Cam‘oauwld( G‘M&I/WILUW-
Cualuate Hpe perficmance pa/mﬁf@fs (vR,™s--) of fhe

DC Cpmpawﬂ(gﬁmwﬂ’f'dr.
X f—gm’pmeﬁ* :
0C shumt Mators Motor sfarf/'/lj Qesistance o wiable Feld

Resistar , Vaviable Resistor (I9) 5 0 c.ampama(&qenemfbf .
9 2 JC Amme‘}'&(s (c-3A) 4 2 2 C Amme fers [0-5’()/-1),/)7( Voldme

s U E!cc'ffamechﬂm'ml swi’f:hes, 5,oeea[amcfw.

¥ Pro cedure

(D only the Main Shunt 1re
Jwile Ahe (remevatal hunt (Main)

ey
Eeld cwereat s ;ya( Sp 0FF ) ( | (J—] <,
tecord b (velt) . [

; 9wﬂ’cl/\ oV S’FG,K aollelL 20N S’fe()s
a*\/‘f’ 9«%&/0:1‘21{ ﬂ'a[of*fl{wf wac’nf ‘ L ( oA

éj meon § o’P ﬁ%(&d) sds e il
Ye reacdings i Table (A-T) 5 & recorcl Vo -

)l Wi/\o{fnj is £xterally Excited -

(% (Gred) ‘JS’_):&:
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. fl?esd baCK gen- ﬂ'elolcwfmf tu its Minfmim by wecen s
of ?Fﬁz(exﬂ'

¢ Switeln O ’H««ejm. ﬁefofcmw‘f ijv/_JMGMS dﬁ /Q/Fg-
Table (AT): Ts=TIL=05 Mu=1500REM

A | 0 o3 | otfos]o6]0bb[a7
Ve (V)| 1348 | 2041 Jzor.?l 275-?}3/1.3 7 | $46-
(L) only $he Series Field Wandlings is  Externally Exciteod :

. wWhile the  Series feldl w\\r\n(f‘nﬁs seaitch S, is 0FFs (=)
fecovdd e Voo A fuble (4-I).

. seitch § ov & adjnst s\ steps, The Feld —series  cucvent ?/Z
eMich egmva/cm‘ Fo he tondl conroat T o by meoms of Ky
Fo match the re N in '}abl@ [4"31’5 5 /(-‘CaM( lec

. 1Cesed back Is to Max. bj MEAN S cﬂg//a),

. Suibch oFF g,/.

T"-b)e(A“I)‘ TF:°1/VM'—";UdRPM

J_kz;m) [ o |3 ]6 [a [v2a]s [ )

Vo ov) | 26 262wz ] g w5 | 0T
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. (Proceddure (21}
(2 Cumulm‘iv@ Comnpounel.

comitch G ov & odguitsin steps 5 Ip by meant A
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»> If = [0 0.3 0.4 0.5 0.6 0.€% 0.7);
»» plac (If,voc)

A > |

votage 5
B

>» IL=[0 3 € & 12 15 18];
>> Voc=([l2.€ 26.2 41.2 57.% 75.5 92,% 109.1]:

»>» ploc(IL,Voc)
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a3 Voo differsntial=[23¢ 228,.6 221.4 212.4 202.2 151.€ 121):
s> plotils,Voc curmumulative, 'k, Is, Voo _differsantial, *=—t°)r
3> Vfask line for differsncial voltage

o> |

Command Window

»> Is Cume=[0 35 7T9e 11 13);r

s ‘-"t_Cum'[EI? 227 224 221 Z19.7 218 21&];

»» I _DAEE=[0 2.5 3.8 3,53 2.5 3):

»» Wr_Diff=[240 200 150 100 £EQ0 25 15):

»> ploc(Is_Cumm, Ve _Cume, *k*,Is Diff,Veo_Daff,‘'--ik')
*>> % dashed line for Differantial
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fe > |

14
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>» % dashed line For ShafTt Fower

ﬁg,:-:nl

Scanned by CamScanner



- T 1 r— = 1
- T -
/—F
-
s e
f{_,dr'-"
£ -
I =1 .ﬂ""-ﬁ
..r"‘.-
"-v"
1 .{"‘
fﬂ'
-
i
- -
E .‘.-“f o~
- .
- R
j’__,-' —
) o el — i | 1 i i
L] L 1] i (L] 2 L] L] (1] L]
Lewaed Cowrnel ]
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2> Fd_diIf=[o 508.75 59%0.21€ J3E7.15 le2.6 T1.25 35.6):
»» Fah_diff=[0 500 570 350 150 €2.5% 30});:

»» plot(IL_Daff,Fd_daff,*®*,IL_Daff,Pan_diff,*--x*)
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45 e v .
3 L orsEs essams l ? camMBHTL
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. Ve = ;
consiler 1;'2 0*?—}:—:1}C =2:’é;]/ e -ZS":%% ._-—.-161??5;,
. Procedwe () :
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2) Conty nk for () ho (10] i pracedvae(4]
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5) switch o e supply of he alf fiebd. |
6) Ao(juﬁ the alievnator };8[:{ ap//'&fl} unil o/c fermina) u‘dH'aﬁf‘

of Yot alemator it Max. valne obtuined in o/r Test (435Y)
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5 1 M 2 p5 24
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So IF e CanStolOl’ a SKA»" ﬁnc/‘df |

-Y.B3652
::?—5 EM = 75 Ea(,c = [ﬂi\_/‘-l

...____.—-—’

2 .
Ao e 7@.\( X’g-_ - 225_2 %2 3 Zs
- gt @R 2 [Xs = 7o T

# Conclusion -

3’80/ /3 565 5_n.

e 5/’(4,;[160( o oélffe/enf

hwact(amffcg .M,{ wé
efers a/ the ;,.p synh. 9en.

f 7%93*@ —7&/{7[‘!' E

i i experinent  «
(&5‘85 S'df glffﬂ@f&/l/

eunlnate The P

Usfg]\) Jhe resalls o

. " -

Scanned by CamScanner



p——

4 /
/ /
/ Untveesity of Jordon. /
/ % e Vi /
/
/ 'Féulﬁ o ijmeunybﬂfchmyj /
/
/ Depalfmwf oA E’ecfncal Eymwﬂﬂj ;
/] * " /
/ 5 xpenmw‘l’ # 8_P ;
clc 3 pertmance of &PH /
"/ /Imluchdn Motors. ;
( ¥ * * /
V 3er( 3 section (Twrsday). ;
/ _@,%Ljf Nowne /
V| onmmass. el o s A |F
21/
f |
/l 1 C
7 51/
T,

Scanned by CamScanner



L)

% OEJEC‘“V@ :

; efess.
1) Evalnetion o,p He wmotor %ﬂll/a/dﬂf cct ponom o
gfwﬁsﬂjﬁc the load cl (é-ar;mc_spg@( 4 %v!?vté’, —cwfcw)')dF induchion mates

/?EU luation dﬁ the motoy MFMMMCC’ pafmﬁ}&(s(ﬂ) p[‘),,.)_

' *_ .
Riglpee
“Thiee phase- s;w‘rm/ casf N
é’ "M@"/‘ zgfz‘KQ y)
”l”%c Awmeneter 5 3 DC v

j IW'W 5 3- 6l€C‘i'fdM€clﬂ

5%

'
mofof) \/Mr'ablf Vﬂlb{jﬁ Al SowC€

PC  SoMLE > 'Ja/fab{e 723-
9 AC Vo | meter's

Auction
ariable voltagt

[huefel s 2 (78 Aw”‘ff‘yS 2
Ml'ml godi{'ow :

X Procedue

@) b 751

e ’Pa) ot ‘CC{" " D
. C;:“%:p wa Vd]r't'a-g:ﬂghou[o{ be 0 A the Sa shoulod b o
& plt

SA
Pr———T 3 L N [
220V i
e | ks,g .
2 Ry
o Saile

2

W

50 l/aH‘ .

C Va/;aéle Va H'gt ’}‘0
tice the feaob'rtj e pumefer .
Table(4).

. incleast the A

. oA Sy oM N '

(ch/%jou/ Answed in

Table(A) : sttiv condifion Ve ) IL(AJJ
50 7R

R -

Scanned by CamScanner



2]

'Yncrfa;c f”«g Mma‘fwff I:efmf/\al \/a\%a-je 3;’010&10”7 wp bo fmfcg(

ValVLC op TR0 Vo H-
c hile beiney walonolecd s recornl Ahe Line cuirents e line Voltages
)‘Hu: wmalor S/’eﬁ&l X H/{@ /'Apbff PIWCr (N Ebl@ (g) 5

. Reduce the ferminal l/a/hf_je N Sfc,o! & recorel fov
e same in previons STep-

ﬁble [L?) : /Uo —/OOLO‘( 7&/"

{v,_(v)ﬂ 380 | 359 ,?U/O)LZGUIZW 50 | 100 |50 |
T, (A | Z ; 52| 1155 / g |25

\ﬂm(ﬁPM) /%‘5/ |00 /900[ /L{75/ 1476 //qyg

pbW) | Zoo | 550 / Yoo / ?gﬂ 250 / 200 I 190

-—-—/—-——

@ . B}ockeai fgdfbr //Ed-'
0 50V

; vV
TInciease the  AC vediable Vd/%“ﬂtvjlf o yW”J up  to

. He pamatuce Fevminal
| i\r\: ‘r%f@ w:ﬁ; Mee mofor (S Blockedd (fwﬂf “f“/"’“’ﬁ[ Zerv speedl)
the porn

- Wich Ahe line
vl velfage wp to #AQ.PO“"’(@“ ,
| ﬁﬂwmzﬁmﬁ: faza( value of 1WFA . Cecordt i Table(c)
CUNY

bl (0): Blockesl Rotor Test (tin=0):
T | Gl | Alw)
N7 | u# / 700

sosition (F-Cow) &switch it OFF

, ﬂ-efﬁ"' 'ZB 1}0 #S Meax .
Soncrense e smatue derminal :/ahLaj@ ﬁfaolua@ up to
oded wale o 580 vt

S A P .

Scanned by CamScanner



B

©
: laaof ‘7&} 3
| Hhe cutvents , volfages poelel

. While beiny wn loaded (e
8. speecd in tuble (D).

fi@{f) omCC -

. ' N W{Mfﬁfam S ’ | -

‘\S/Z"}CEBOM steps fo match he %augyte @adives in Teble (D)
cﬁﬂrecom[ $or the Sowme /E?M&(/‘I DF fflgf)[d.

‘ﬁe[ﬂ): Loud. Test (Vr=380vitt)-

T (m) | o |3 |g]allz 5175 :\;\1
IL-;IA(A) 7 |72 |73 76 7-°\5 :5 o

| WAS| 1175 | A

Mo (RPM) | 175 | 1475 1| |
PP, (W) | é00 | 1250 500 | 2000| 2200 | zt/ao{ $100 |

4 el it ofF
- ((Zefml 7 fa j/’f /V[a)(. panﬂum szn‘fch o 1[
. S'wl%cl/\ OF F H/LE?(MMI'AM/ [/0//‘00(92\‘6/

-COAMC‘J' Hree ﬂ”aﬂ'ﬂ MW@ a[/hjfgm:
/;j &£ Ca»(fu“‘ﬁ,‘fba oC

}
(
!

\

D0 R i &1 e, '
ﬂmhh he vkl A—cunwedwn ﬁw

. Tncreast jfadm

e PO veltege wctor.
. e v 179 ] 4 |5
/ﬁjﬁ[g) m%} g-:cm) 10 I 2.(]/ 50

Scanned by CamScanner



ﬂ) Edimate  fpe  shoding  Camd if /4 he  mwotor s 4 cades  ollade 7

Q) Sjaitm) wdbo0s 5 vER=Soy s I = 7. 54

e value — of sWp  at 1@ Loze) e ©

¥ whad s

WSlip a o fwd  equdls  Zero

*—pﬁljf Ak Rl fa) 5 e shp egudls 97
Frona  edualions ns-= J%Qf ¢ B4 %QIS

% Finf poy PF 1Y 4

o] Formalas
# ﬂfffif i
z) 9 f1- B
o pnf2

T¢ 19 2 Jis [18

T‘
fd I IS 444 //Mr//g //mw 15644 154 L4
m —
9 24.74 ||3% /4‘}/%5%2 20149 |p 7807
Fo "
S | o 7 ozt | 0241
Fr
1 | /”7 ”/?10 WEM 0965 |0-84%
L

e

Scanned by CamScanner



¥ (C‘I"-‘-’!flf'f Fhe Stator Rcmshnce/ph&p’,d

38" Ici- P‘.—_’R.z ::Rg
Rg =R +R) /8,

Reqg = VDC- . _
9T 2 Ry = RRAR)

QCQ :QPuR :_{,Q
3

2R
Pa R = 3 V< = 28052
“ Tpc
y £ -Es B = =2 2%
& IDC
= —f Voe - XK.9E851
Tpc

KR Ne -load -Table (8]
P=vE VT, les@ =H R

6= cCos' [ P )
RV A
ke 4R = 3o @ V =250y TL=554,1° I e
gz 186
*'T@:‘-‘IL_ Ca.rg——'xé:?.gﬁ s IN '—:IL s’ll»\Q = 32,424
—u bl
R = Mn = 6424 St » Xm= M= (26252
=" Typ,
% 3 Table [¢) )
o] A+ F :/9 ‘:'V—;V;,IL(MQ:: 2700 W 4 (= @a ¢
: G s (p - s g Rg= 2@, Re= b=y
a. ) - W e
’Zc__?‘ e = 5o e Xf’rXZ /
k| L x’,ct‘_:gX -
ﬁ:z/- Zgr;/ los@ = GFS2 2B 7

1]

X~ K » ‘é ‘ él
Xq;/ gf{gsué 45 X __;1 = .4

s o ng vkl adiiiRinE : TN TT T Y S —

Scanned by CamScanner



400 T T I

350

300

250

V-Volt

200

150

100

50 1

I-Amper

2 25 3 3.5 4 4.5 5

Command Window

>> V=[380 350 300 250 200 150 100 50]:;
I=[7 5.2 4 3.5 3 2.5 2 2]:
plot (I,V,'-k")
xlabel ('I-Anrper'),vlabel ('V-Volt')
= >> ]

9.5 T T T

85F

I-Amper

75

0 500 1000 1500
Pout-Watt

2500 3000
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>> Pout=[0 463.33 526.76 13590.14 1855.52 2316.9 2780.28]:
I={7 7.2 7.3 7.6 7.9 8.3 9.1};
plot(Pout,I,'-k*)

]
i xlabel {'Pout-Watt'),ylabel ('I-Axper')
‘lﬁ, >>

3000

2500

2000 |-

Pin-Watt
o
8
1

500 |-

0 1 1 I 1
500 1000 1500 2000 2500

Pout-Watt

-_-----------.-----------g-------u---------i

>> Pout=[0 463.38 926.76 1390.14 1855.52 2316.9 2780.28];
Pin={600 1250 1500 2200 2300 2400 3100]:

plot (Pin, Pout, "-k')}
xlabelt'Pcut—Watt'},ylabel('Ein-Watt'}

fx >>

3000 3500
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>> Untitled

>> Pout=[0 463.38 926.76 13590.14 1855.52 2316.9 2780.28];:
N=[1475 1475 1475 1475 1475 1475 1475]:
plot (Pout,HN, "-k*)
xlabel ('Pout-Watt'),ylabel {*N-RFM*')
Jx >>

§

1 1 1 ) 1 1
08} "
06} .
> 6
[ =
@
(=]
Y
04| -
0.2 -
O 1 [ | 1 1
0 500 1000 1500 2000 2500 3000
Pout-Watt

Command Window
>> Pout=[0 463.38 926.76 1390.14 1855.52 2316.9 2780.28]);
Eff=[0 0.37 0.€17 0.632 0.805 0.965 0.8968]);
plot(Pout,Eff,'—k')

xlabel (*Pout-Watt'), ylabel ('Efficiency’)

£z 5> |
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thf ofo
conpliney sleeves F (0 shoat pobic).

% Proce dwre :
. (Procedure (1)} M‘?“Mmm+ " /IQA._._@ a i‘z |
1) Conne/(/} the ﬁ”“‘)g\cch c A " ii
w, w2 |

2)501'\)[6\'\ S ON- CW"CPM”Q g\jmg{unﬁt’
; in STeps
incrense. the ap,aheal Va/fagzc ep - %

‘ ' mm[
 mofch ke &g 1 Lble (1) - fec
; :8:;@466 Voc jfaoléw/y fo win. ,;wifclfl o dFF -

W’E (’J ¢ @A\/\/\/\/\/\N\
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Tpc(A) 05 |
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) Connect the ]g”am‘.@ ceh

A/_&l—{“'ful Line..

| @_ﬂ ]
3-p }f’u’e ~switch S‘b:!?:auﬂji :
Sapply. -

2)switch o the Cottal Unit. Aolyust its set-stort :/a/'r,ce
sulht Hat the wotor con be sturted oo itbout o londl being

A{)p\fcol (Posih'on 10) .
5’) set the Meafwf% l‘ﬂS‘}YMM/'S A8 Bllocss :
o ooV AC Por the veltmefor (@ ke stator forminals -
x WA AC hr  He Ammefer in the stalor ccl.
* 1A gc f?:r e Awmeley in Hee /f'c/o{ cetf.
« (o1-30) A RUS ) (03-1000)V RMS ) eal poel meoke
Br the wattuetes.
y) Acust The exciter cuwent to 0-6 A -

Rr wie oy fert bemrd >
e thMH’fJ" gan"C'A on ’H/L(’
5) &Pfﬁinlz ce&!'/l,;!'f‘“S;jwi‘ch\ on ‘ﬂ"{’ CB S-Keep H‘t& PE F/?ISCO(
wnkil Ahe wotor has veaChed its highest asyrc peed- Trem

elease this switch so Yot e rotr enfimes to run e
A Sync. managy”
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£) Set the 7o/u7c/~c pn the (ontel Unil
In €ach s’fep recardf VLJ/VM s Tehd. 5 €y oy E Pﬁ-

) Reduce e Jool Targue addaally o min.
g SOJH'CI/I afpflg’

Table(y) : Svod Tt

T (V.m)
I, (A)
Vi(V)
N(RPM)
Py (W)
G (VAR)
P-F : _ :
/an(iﬂﬂ//“:”'@ leading / }/Pao[l'/_lj / ) a(hlj

1) {&e{am)' steps 0)-(3) /n P/UCEMC(J’)- o, e il
2) et the excitation conrgnt to 0-6A- 3) fef T

( Mo~ Joad |-
Y) Recor Awe Tgp]. K Q& A pE in Tablels)-
Reduce e eyci'faff'an (urent b 5/3’05 b meth tHhe f‘?.

in Steps as in Table ().

)
’ 5f %aHC[EJ-
£) Q@@% sheps (3)-(6) But for I pMom . |
BANCDY -y
Ll’ ; ), uz’ Eg‘% e B
L-l-) y7a— E) | |
5 Pl v |
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C’)ﬁe(s): VoC/s

T (W) 0.0 (4m) 20( M) -
T-f (MA) 6§00 | hou | Moo 200 | 200 | /00 o’aa/ 500[ Wﬂ/.\’ﬂd 200 | 1o

2] 17
Tg} (A) 126 | 09| 045 095 0:69 12 15[ 13 /o.frs[ o8] 12,

N (ReM) Al dhe  readlinys Qive 1500 RPM -

Py (w) 50| 50| 5 [50 [ g0 70 | 20| 20| 195 | 205 | 200| 24
Ol (VARY | 260 | 20 |10 |26 | jpy|220 | 20|10 | 10V | $0 1166/ $£20
P‘F 02| 03]0%F 04| oM o3 10-65 03 | 094 097 0.8] 045

T ] | ]| o5 | ] 5T
K Nesalts & Viscusions ( Gwenks) :

) Calculafe the Averrde yalue of Ry What con you suggest
fo corvect for AC operation:
smce the remb'njs balen on 2-phases => Ru= 0-5X ;Eacnhr X Rpo¢

consider Min facter =16 Rp=ty 16X 213
@IﬂcciAi —‘=‘>QA:75-?5_fﬂ faf ane pldad(’;-

T T M

2) ?}ol‘;o/\ one Jrapk e olc &/ ¢/’ o'f the tested mahine .
e : dhioln®! A/ i his exp-

3) (}qu[afc He sinc. Ceactmnce of the armature. !

Plot  synch. Beonclonce VS Tﬁ : s_

We 06054’7[ mle it im this exp -
_ Voc = Vi (Line fo /[/!‘uf/a/f)
= = T, (line conoit).

Xs = 222’7942 — it 15 the tAV&fﬂjf /Q,,q Fowned in Q’:‘“-&-@'_ |
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1) if Hhe speedd o f the. MIC s poT fixed ohuting e SCT-
Vo éﬂ“\ expect the S/c  cutvent ke Maof’d»(\?

Mo it wed't Vo - L. _ Ef ag;i/i_’!?ff*f |
Zs  Ra+jXs ‘
Ef =Yt Vg £ ke g |
Xs>‘> Eq 7/#, :
___> s 4. ‘{J"/ KgEN = (onS{’MJf
B X
d Xg':szl’s

5) Fror dhe load Tei}, Gilaslade Zoey » Bros(HP)> But (HF) €

* The Z‘Of;MC Mjlc guw( from . Fa=VL-T, ('Qa'ijS)
nsing Vi =380 Vel , X, from the fubles 4 Ro =16.35 &
E\ the (a[Culqv{"eo*( X ,2(]7 we Aidnt ca/Cu/‘l{'f Xs

in thes exp- -
X The Fd”owt\’tj C?m{?'dm esill be Mffof-‘

% (Px’/\)3¢ -3 LEL% 9 e (HP) = Pﬂlﬂ/ﬁ;{‘

b =
Doy _ Pl _ B | P T N
(v = wm 27 x 1532 1571 24/

for Fhe coleulafions:
I, =l4A sy V=330V, NM>150d RPM o b =200 W
A

e ——————— e

= Here is o€ e xample

) f""ﬂ Mm 3 .
( & 'cZ?()I/A/e 3 Pfé’—‘ 96| leuaém? ,
b B B
Plov = 3 X200~ ?x(f-‘f)leé-js = 503.82 W-
i . 502.96.
o 09> T 0. 6F5H b o = “p = 3207 tien
e b
Lot = 2X 571z 0.4212 hp. |
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= \\lt ‘Ped UIJ? H"ﬁ vesulks shown )%’/0&«] A the /’Z‘HC:

Tem) | 20 m
4 12626

Phev (W) 502. 862
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3.207 |
04217
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s Udev s I > PFs Ba £ QGin K Zague angle V5. loudl logue.
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