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Anothex me thod oF-fcsf{f;ﬁ ~4e d.c motoy Ts  brake Hest mehoa.

?"ﬂnﬂ’s s o divect methed  of esting Tihe moloy. Jn “IHi: mf'/ff-/v:ﬂ',”j:(
motor s put on ‘the divect lead b(d mcans of- a_ belt Omc,f(;ﬁ/‘w
immnacmfnf- By adjus!?r\a “the dension cf belt, “the 15114" ‘D'O~ /::
by qive dhe various values of cuwrents The tead s phaty % bz
o gl load Cament e ot developed et unskd aaind-

\~the -hickion between belt-and shaft. bue 4 the  bxaking action o

' belt ~he dest §s called brake test

| he 9 shows The C'lfo‘icmf““" cctup for [’f"fdlmin(j

ib’mkc tesk ona AC shunt mofox while —the ','(? Shewt the belt and
IS - ~ = . ()'_

ipullcq ananaemm}— mounted on e shatt of “the molo

'_ﬂ')f ‘ffﬂS?Of) ?() “The bc”" can be Oﬂ'f(l.!}.ﬂ{ using The hal}r”t‘,
the ensfon n kg @n be obtained ~from ~he Spﬂr;\? balance 7’Q<'{!"\.?ij.‘
lek '

(&

b

| Q- Padius of pulir{/ in mehre

N = Sced % vpm

W = s’nfna balance ypa%y on ‘Haht side To KJ

Wy - gln-f’n\j balance —,mrl,‘nq on Slack Sice 50 f€7
So el pull on Fhe belt due H) ~friction at “the. pullcy 2s T

f”_”(rw_’ hetween ~he ~two S)ﬂ?f){} bq/an((‘ 1(17(4?}7\:\ : l
l\’tvfpu” c M)l’ W'L KJ - qaﬁ’l(‘ w,’ W)) '\/}

As Tackus R and spced A e kngwn, e shat orgue
developed can be oblained as,

e ——

n - "\j unt I page s
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Jence ~the cuwlput power (an AC obtained 0,

{?O'th' = thl&/ = Ci.8| (“Ul ——'A);:)Q XQ;‘,J %
| o]

Mow let

J

V= VOIFCL?C applfcc/ i Volks

T = okl Fne currenk drawn 0 ampere
;‘ ~then |

‘, ‘ Pff) = VI W /

~thus iF —the Tcadmgs axe ~aken on ~full load Condition theq the
.déc?fn(d an bf ob«‘a:nf’c/ as,
A o z

‘i ~Aa"ush°na “the fead Skp bV skep Skl Yl load, number o
1

Yeadmas can be obtained. ~he Spccc/ can bc measyred - %
—!achometn —hus all e motor charackeriskics can be plottd.

Adwn%aifsz~
' 4. Actual f#fdma of-~the mofor under wm'kfn7 (ondrbons
an be Hfouid out.

& ~the method 95 Simple and casy fo perfsrm,
3, Can be -PeYformed on any ‘6!/’6 oF dic mofor.
DlS&dVMh?(’S‘

4. Due by ~Hicion, heat is aencmlfd
d:ss.pahan of- encrw

9. Serme ﬁpc of- Coolma a'rrcm(?emer)/— fs nc:rsSm#
] (@] G e
heat drssipation ano.naemenhs o " Tt’(/a'n/,a?

and  hence there 94 /Q’VC

. The pouet B oped qets waskd  hence method s CYpansive

5. The 5;;,"(7606(7 obsevved P on  Jower stde.

ap g 760 unid - , Poge s Qg5

|

{
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& | Swinbuwn's Gestk or No - load et
S ———— Q,

Su{)pl(!l
l/olfa\.fc

)/

—_—

Suinbunne's ~lesk

ahis s Sodtrect method of *Icsh‘r)(? - motors S which lax
Temaing prackitally constqnt- f.e sfec?czlg ?n case ot shuot and
® Compound  motpys | withou/~ aclual(a( load%g ‘The motor ~the  losses

and  hence €Fﬁ°cfcnc€7 al= ditfereor oads can be ~ound outs

The mohr s yun on no load a s Tatkd vol }5.74/-766

Sb"fh”nﬂ Somc  ~esistante s connecled o Sevies with The ‘anmaluwie
which ¥ car when molpy atfains  Suffferen)- speec. Nowthe speec
of the oty 7 adfuskd o the aked gpeed  with e help of- shunk
field rheostal as shown ’é?

~The No load armatune Curfm’_fra s measuyed b#
ammele! A yheveas e shunt cament %5 measqred by Ammeter

af V s The Supp%’ VOI(D&&' “theo motor Tnput-at-no load will be

power nputat- no-lead = v Ta + Tgp,) wa&&i

“there will be oy los¢ 9y ~the Held w?odﬁy w/)?C/) w5l be (7;°Vm Qs,

Lpfe!d Copper os§ = VKITS;)'

let Ro be Tthe ~eststance oF comatwe

Thus “the sm;] losses which fneludes Fron,ttckon and tindage
losses can  he obtafned 0,

Sfrov losser = Tnput- af- no- lead — Field coper lesses.
— No load avmakie coppe losses

Shad losses = v gy +T5h ) — (VATy,) = CT2R) =

gy N R unit L, Page 23/95
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Gy dhe ekl and amakar windlgs here will ke coper b
Adueto —flow of cavent  which il fncrease the Slemperatwe of The
Jield and amatune whndin when ~the  motor fs  jeaded- This

®ncrease 1N -kmpfm’ruflc’ will affect ~thef Yesiskances.

Thus —he nNew value of‘ 'ﬁ‘(’[@l ﬁsr&raﬁ(ﬁ ?'Slh Of)(/ »[/-)Of_ OF
amatwe Ba can be -found b((/ conside 7?”(? “that” vfse To kmperatuge
as about yo'c.

Jt K, = Resfslance %mpevahuze co-etFcient- oF Copper at~ Yoom
—temperatuae

@: By [l+°<'?(('0’jj
A Yoom Emperatuwe —the shuntfield w?o(//%a vesiskance ol be,
v
Ko = 5y O
(esh‘ = PS;) Ci 'FO(, YqO)J
. ”

Now shunk Winding currenh, Sy, = 4

e Ren
[r\} ew Feld copper loss = -C-';J‘;;X Q“a

{\fOLU ?ﬂ weé  want -o _ﬁond —the C’FF,’C?C’I)% ot the nr)ofa‘ra'l‘ 807%7})
—Jull. lead. IF can ke calcubled as Hollouss,

let gpq = pull lad Cayrent of molor.

w, = eld copper 105

wF= sFrad losses.
load cevent-at —L'T#’ ull lood = ({-L
., Moty Snpak oF ot full - laad = v :'rq& watks.
Avrattaie Cuvvent al- T’l—fl, -Iu[/. load, b = —(_F%L _

o I
Aweakwie copper loss atzc’fﬂ,-(w( load =%, = -lFL-’L —ng] B,

.~ Mooy output af_q’:h‘)c ~ull lead = Motor ?npufaht_’-ﬁ) bad — Llosses
{

= (v Te) _ f Tel X
L L—,] (q b | Ro — W —10

= Tet %
=il vk s = =

lficiency ab Ly tut load, y - ﬂiﬂf ~_ Fnput —less
L Thput
A i Nt -, eage (O3 4[5
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‘ (VX»‘ }- y y\)( W |

|
|
vx At |
l' ")

o -fall (oad which @o be found  without lcur‘v‘ng he  motyy. “ihe

cificiencies ab ofher leads can bt ealcalaled similonly.

A dvan }a?c's -

b e —— =\

4. Since  conshank sty ae Known,~the ('//f(i(’f)(<7 can b estimaled
at an&: {oad -

2. “The mofor < not 'rc’(}u‘?Y(’c/ o b loaded i.€ on{z/ Hest o be
caried oub Tsthe ro lead Hesh

piadvaniages:-

ditbzcatt o know whelhey —heve will he Saﬁsfa(lory commutation
at-~ful lead. |

9. As § fsa o lead ~ksl- 9+ cannot be pc’rfmmt’d on a Sepjes
maoler.

HbpKinson's est &

This -lesk 95 called  yegenevalive Hest oy bach o hack test
which can be canied out on~wo Tdenkical d,c machines mechania,

© Cou.ph’A -0 gach othey and Simulkancously tekd. Sifus The ~ful lord

desk= can be  canfed out on ~fwo Fdenlical shunt machines
without- “"03%{7 Thetr oubuts. onc of e mackines 35 made +o
ack as o. moloy while “the cther as a qencratyr, Sthe mecharical
output- obltained Mo The motovy dafver ~the qenerator whaose
elechical output Supliex “The 370@](7' part- ol foput 1o “the molor.
Ghe  motoY 45 cannecked =0 ~the Supp%/ mafns 0”(’7 to compensale
for oo since Ty obsence of losses, ~he motor- Jenﬂa/or Set-
bave Yun without ana exlernal power Suppéf But due ~to

“the 3(0(10"01‘ oufpcd- fs nd- suflicient =ty orive “he motoy,
Ghus  metor 1akes current ~from ~the Supp((7 "o account -t fagi

weeld
losses,

“he f‘i('] showst “the  connection (Iraymm “for Moplinson s, ~lest . “The
~wo chunt machines ane connected o parallel. one of machines

%s “then starled as a motoy « tleve “the slaito conneclfons e nol

Shown ~or lS’[h’]l!'f;Hy, i U[ﬁk -, Page? 5/85

3 i
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‘\—
A
S‘u{’fld f
S 6 Joegro™ '
A F-rl,

[
—_—

The Switch g $s Rept open TThe  othey machine which 95 Coup/cc/
10 Frst will ack as load on Aersk which s ach“ng as mofor. s

Second machine will dCFQS a genevator: Ghe Speea’ of- molor fs
adfuskd 4o novmal vetue with e help of the freld rheostat. The

voltmeter Ycadfna s observed. he voltage oF The Qgenevator ?bodfag}cd D

l)a tks  reld 7heastak So that- voltmeler 'readfnﬁ s Bero. This will

endicake <hat- The 8€°f’mmy VC’”Q?C s hav‘/’na same moL(?o‘/’éaa’e
and polositty ot That of Suply valtage. “his will prevent- heavy
ceveulaling  carvent -How%‘nﬁ W “the local  loop 0F armatuncs on
c(os?na e sufikeh . Now Swikeh s fs Closed- “he ho0  machined tan
be put frto an&y load b(y ~ac{]0(,dl‘1ona ety Freld Theoskats. The gc’l)(’fa}af
Curent Ty can be adfu;[”fd o and value l%y inereasing He excttatio,

o#aentm(m( o{bd 'rea’ud’n? The crettallon o mokyr. Te v
Ve fous 'readfnag,

CalculaHons.

The  Toput-o ~the motor s nothin
enenaky and gmall pewe taken -f1om Sipmly. ~The mechaoical oulput-
qiven by motor after supply l"rﬁ lossel il o oy chive “the gencralor
let ' |

V=¥ Su{apéy Voltage.

but-~the OUJP(,LF of The

o a ‘

4 = CU.")'TCF)F +Clkc_’()‘fT0n’) “the SU_PP&
da = cunent Supplfed bd genevator
i 3 .

3 Clc?ﬁng current of geneyalor

I

y = excf’H’nd Cuvvent=of- motor
ko = nresishance of- armatune of- cach machine.
= cﬁ&‘cfcn?(:f of- both genevakr-and molor,
Tnput- o the motyy = V(ItE)

N

bd drtferent- ammelers aze noked <for ‘teathey @®

unit T |, Page $6|gs
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cutpul of motoy = Nxoput = v 75)
The oulp(d' o molox wilf be 37v€0 as ?r)l)ul ~lo"he (C](’O("I0,0Y.
Snput fo (c]mmfor = NV (7+T)

output= of gem’mhﬂ = NXxInput = N V(T +T) — @)

The  oubput oF ameafm’ can also bf(?fvm as,
outpul- of- é]encmror: V., —@®
from equakions @ and (2)
N’V(G11) = VI,

T,

2 =
1 941,

1=/
3,47,

But —the assumplion of cqual  etficiencic of —two machfnes 9s
-hae P case oF only jgyge oulput- mackines where dffference i

amatune curents ofF “wo machines s nol- lagge. ~Also e ditference
0 excttalron current vequfred. -to (frculaleai?u// load ¢urrent i The

Laomatwie Wil nob afbeck “the fron losses. Bub o case of small madkines

he differente  between armatuge and feld Curvents T lfnxcic’-So ethcieneies
(annd- be avumed o be Same. Here The shay et ane assumed
be equal wheveas amatwe and field Coppe losyen ave SC‘PQYQ[f'I(7
dekeymingd ~for eskmaling The  effictences Srpemlfg.
Armatuae copper bse 9n (?eoerahﬁ = (1R R,
Armatwre Copper loss o mokor = (7 +9; 3™
Copper loss fn Hield w-i’r)clfn(? ol 3606ml@f: Vel
copper loss Tn freld uﬁn(/f’f)? of- mohY = v,
But -htal lovses fa generatoy and movay are equal ~lo The - power
Supplfed bd#ue mafns.
power drawsn -from Suppl{{ = VT,
“The s!m(y losses OF boly machines can be calculakd as,

qotal shad lo$5 fov  both “the machines = vI,— (@47 @+ ¢, 1~ T ba
| +Va,+ VIg]
= w, C SCL#)
-Assum‘ing “that— Q‘m-d losses e c‘?uaml divided petween he

~lwa machines.

3 i ] . _ w
shay loxes for cach machine = 5l ot pagesqfa5
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The  machine wh?(h fs a(h‘lnz] as a mofw,

Tokal losteh = ¢ G415 ~Te) 0 + VI, + %5
pE

Tnput= o motoy = V() t1)
Ffﬁc'rnc(/ oF molor,
rz OU!BM T .(_Tngff — lowes
Tnput- Tnput-

o - VG +5) - [(T4T,-T)) "y +wq+ wlg]
m= A2 |
VC3|+*’2:)

Jhe machfné which Ts achr? as Q 3mma}mr.

Tohal lover = (9, +THlg,+ VT, + W
2
oulput ok 360 cralor = VI,

Eﬂf,uenc(-]: ol (?mcml‘a)’
- oulput= oulput-
3 ‘J/)P(,d' - Wt]’ur'f' loyfeX.

No = VI,
3 Vit (Bt TR+ + L
Advantages :-

4. ~the power 'rcci/wrcd “or ConducH ‘tbe “+esk $s Small (‘omfmed
o ~full load powers of The ~Jwo. mac hines.

2 Sincethe  machines ane operated af -l load sonditions , Change |
o fron loss due fy distortion fn-flat ol Ml lead il be forfydbd

9 ~the calculakions,

3. Asthe machines ome~lested under ull load condikons, ~the i’m/oemhm
¥ise and c;ualll'v of- commubnbon of ~the ~+wo Mg hines can be '
Observed.

pisad mn’caaed;— ' "

4+ TTheve s df#m‘“”&[ o avd?(qb?ﬁfd of ~wo Sdeotical machines.

2. “The fron loser 30 “the ~two machinet. cannot be geperakd,
Ghe Gron lostes ane chitferent 9n  bofh “the machines  becawe

oF ditfereot excitobons.
unil -3 . pages 895 |
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' preld test

s Ts onc ob- “the  methads QL~I(’3H’f)§]"/6€ d.c sedies molors.

unlike shant motors, “the  Seiir motor cannot~ be Jested “the
methods  which aone  avaftlable -for shunt motovs ax THTs ‘?mpoas?bk
Lo vun ~the motor no lood. S moy ~un ab daﬂaerous{d hioh S/:ccc,
on no load- T case of Small Sexfes Mofors byke e may be emphoyed.

Ghe seres molrs ane  wsual doked 9 pairs. dhé ekl ~lesk
25 aPPucd o Hwoe similar serfes mbhrs whi;cb o9 Coupled ”)Ff/)anc/’m/g
he onneckio digg™m o Tthe ~lesk 7S ghown o %;7.

: é Mooy

2 gerien Tictd

variahle

v '/'E,ﬂ(?et?:,f ance
- R

As Shown Ty —he "‘e'o(?' one machine 35 made o yun as a moly
while —he othet as & aenemto{ which Is Separately ezcild .<ihe

feelds  of The ~lwo machkines ane tonneckd o Sc;r?a So ~that bothhe
machines oe cquall exceled. s will make O'TO” 1084 Same Tor-
e —wo machines . Sthe fwo  machines axe Yunnin at the SameSFe(’c/.
The encw(‘OYOu(?a(— 7s a‘:’veo o The variable resistance @
Ghe ~vesistance R s changed unkl “the cument Ttaken 1%7 ’Dofm’
yeaches ull load Value. Hs will be dcated by ammelty =A< The
othet 'reod?nas o drbferent meters anC theny e ppyded.
e Vs Suppg]l Voffaae..

9 = current -aken bd molor.

b, = load. Curveor

Vi = termioal p-d of amcra:‘nr

Ra1Re = anmotwe and gerfer Sfeld resstance of-
gach machine.

Powcf Haken +rom Supfl(\{ = VI,
outpur-  oblaSged -from aenrra!nr =T,

W F r) i
i {OFQ!.;,“’OSSCé _QQ. boﬂ) “The macb'npslw,r = vg; Wy Ty f

unit M, page: 9/95 p

Scanned with CamScanner



| A . Cemé N\ 1t Al |
Nrmaluse roppci and -fekd losses, Wey = (R ARse ) A+ Ra "

Total glmj losws = Wy — Wiy,
| . . Wi, — Wl
i 3}70 ,OS\U r(-T mn(’,”f)(’l HJ.J . k’l <(‘(A
: 7 ‘
| Since ~the -lwo machines axe Fcz/ua{fy erciked and ade ‘furm"’n<7 f
lab came Spr(’(/ “the f)lm(;, losses aor ﬂz/ua/((;/ Aivided.
oY Motor e
‘ a——_" O

i S"")/’Uf' _}U /T)(J"UT—— V‘ ”il

“Gotal losses = ~Arpatwne cu loss  field cu lose
- fle( Qﬁ‘ ”?ge)-f-lﬂ;

| out
.‘ Pat of motoy - Snput —otal losses = YT = (37 CRatRse) +Ws]
| EfFf(?(-ch ol motur,

+ S/TO(/ loss.

(M= Otteat. V7 — (12080420 i)

Anput .
‘ _ - Vi /
| for Giene valpy - ' el /

°
= |
£t Ff(i”mr(y of genevalor §s of  IitHe fmportance  becaure T TS |

>' WMT”E] under condibons  of 'S‘Cfono{t cicilabion . 2Kl) TF can be ‘/rufr’l[
as follpcwos- “

| output- o gmcﬁah}r = I,
freld cu loss = G,

‘Armfujle cw logs = q,2 Ra

“Tofal losses = ~Mymatuoe co loes + freld cu (oss—rshad loss
~ o St +:T,LPS,C -+ W ®
HAoput ho qenerater L ¢ |

g i J "+ oubpat - lotal Jpeeey — \oTo 4 (17 4.9 |
. o (5197, )
C!C‘0<<7 of g]enevahar ' |

-~ oulput
| ‘7 Inpulk-

| 4

N SThe

V2:’2_ \
Valy + [0, 00t f’;lp\sc+wg

inpottant poiok- o he noted s —that ~Iis fs nok
-(c’(c]er)fml'?ve methed ‘[H'rou{"\ The —lwo machines ane mechanical
[oup[_(’A becaute ~the aent"rohw oufpu!’ 75 not fed back -lp

ke molor as 9o cate oF Hopkinson's esk bat §F §s woaiked

'

| resistance.
in load

k. | Lnit I, pager (0[5
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SINGLE PHASE TRANSFORMERS

1Cla.f.g«'[(ml\’on 0{ Taansgo:nICIr‘Z

Theve Qe FLNNJ lOnUQ in W‘L'r(l“ '{mnstmmﬂ«: Can

, clasttfed

“The {*Mn(‘pmuls can be classified as {ollows

I Baced 0On numbd 6f phates

| @ ‘3&\9(‘ ph(uc {atm_‘.{mm,l;.
&) Thaee PkO.SC 'I_‘l(‘lllj‘o(ﬂ'l!]f.
| o QCLCcJ on Conddvudion ol d&g'fan%
i @ Cole hdpf ".“lans(,o(mf(.
‘ ®) Shell bype trangformer .
8 transfoemes -

: © LJ +|dpe ‘

13- Ba.Sa:l on -gundfm:—
(@) ‘ @ powd tvansforaet
? & Akep -up trangformet
(i) Shkp- dowq trangfosmer.
) Of chitbulon ﬁansfmwf )
O POU«-mow'wlal 'km%vm-
1) plinth - mownked rang former -
1 H) Tshumedt  bans formers &
l. () Gdleat tyans former Ccm).
) pokabal  {rangfprmes (P
| 9 Baced 01 Coeling &
® | Ca)oﬂ-gﬂhd Self - Gooled ransforme -
® ofl - [ wiilos - Godled  Lwansformev
) Mg - bagt 43p¢ trangfosmer .
¢) Bagd on +ldpe Core mdlevtal &
@ Tapn -(ove bransormet -
, (&) @1 -(ore transformer .
9 Spedal Pulpoe transformer &
@ HAulp transfosmer ‘
) Wuﬂﬂ tongomer
(© Pudio fequensy broasformes
@) pulse bansformer ;
(é) 'hf&?a trans former:

.
[
' - |

|
I
|
|
{

|

un‘ﬂ-ﬁl ,mp-c;g.e 2lifas
_
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fansformer 1

-
» \VJ - (W) | f’ — ‘ 2
' “ Clm” ' JL High vollag, Ir,I (- : .thf J{).
I i . s1¥}
ven j_e k“ ?m;:l *» ICrm'\c\v\) N —;oL ‘ iy |
|'L;f’f_’) ‘."“U,m’nv"( [ r‘ LJ (“ ]
. \ C'—/ — —_—— _— e, W | nhod 4 ) /_;(
D“ph?m e evenkpin
— ]
. _),_r"l
! e = To e m SR s s =k v--_‘/,ﬁ U/“?'
3 : -L
TR el Eacalher
‘:__—2_ == Sy
( e

£

- b

F—

olaae [ " %)

The basfomer Gc Sinple b2 Conshrudion, Soce thele ale ‘{,P;a'ﬂ |
P, The Hransforma hos follodeg pals’ T 7
) Core anoed b - il (i
Juiadlag, . i aned oot
3 Taak Viaghomer Inest y
q)(\}lansgmmqaﬂ W mvmgamy WA

s) ConsAvalay e

) Bualher ol b

) Teminols and Bu.cln'mxas. i,
9 Ezhawt fipe, ofl Guoge. TR
9) CooL‘Lua Sdskm. |

Core §

The papose of Gove fs lo plovid a

ma.anzl-fc floe. O+ maAaa 90ith Gilicon Sleel; laminabfone: The, Pulpose

a La,,“‘mogml Hhe Core ‘s lo ecuce Q&le Gaunb: loss. Thege beimiles

0de mo:L wotth Stlicon  Sleel bo declee Lﬂsldfrf:. ‘p&s,_\bwc. Aeeon

deel has low hyshetste Co-cffftiank Tha  Hhickness o laminalton , Vetfes

from 035 mm for Sol #uq,unc‘./ bo 0 for-: A5 froqueng.

The Gne fs divided Talo hwo potls namely Yoke and limb @"8

The Valial Par{fon of the (ore on okl auinds

Teomlohrer 611 j |

path ol low eludante, for fh,

rI)s 'IA.?OUntJ " ¥noeun

ag linb . . K

e

unit -1 pages (g5
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1he top and botlom helizeral Pdlfcm ale Called Yoke of the Come- Voke |
and Lmb +036Hu1 pflouic’ag a  closed Path @of magachc glma."ﬂfu_
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