
1 CaExplain the various mrthaols ofspeed Control of De shunt
deme its? motor and discust thefr elat ive merits and demeritsp 

Speed contvol me thools De gbunt Mo tors

bEluz. control mzthod:-Speed atbove the moYmal speed NWp 
Speed th fre ld 
vheostat inácld cicuit 

h 

Spee d uoithout tie l 

rheostat în fie ld cieut 
M 
feld 
Rh eostat 

Ie is based on the fact that by va ying the tlux he motor 
Speed coun be changed and hence the name flax held contvo ma thod 
Tn this method a vanable esistanoe is placea m senes oith ffeld oinclimq as Showr if fiqurethe The fteld hedstat Teduces the re la cuTrent IH ttence the the ftux is ecluced 
Pthe motoo above the normal Speed Advantoqes 

ci This s an easy and convenient method. 
y Tt is an in expensiue method Since. veruy little povoer is asted in the Sbunt ffeld rheostat due to elatively small value of 

Tsh 

therefore we cor onty roi se e Speed 

ll ihe speed control expercísed by this method s independent of 
loaa on the machine

Disad vantages 
Only Speeds highes ther. tbe normal Speed Can be obtaned Smee the total field eircuit vesistance cannot be educed pelo Rsh 
1, Thare ís a limit to the maximum Speed obtainable by this method. It fs because if the flux fs too much eakened, Commutation becomeS pooreT
bDerive the to%q,ue expression of a Dc motor. >When asmature Conductors of Dc motoi Cary CurTe ht in the Presence of Staturfield flux, a mechanical toraue fs developea betuween the amature and the statu?. Toaues gfven bu the produet ef the {orce and the vodius at 

much oeakened, 

which this foTce acks. 



loaue T FYT[N-m ]--- where F: force and T: Tadiuw

the 

ana T TAdiu Toraue 
woTk k done by this force in once evolution : Forcexdiston. 

Crmatune. 

istonce 
2 T7 Cuohere, 207 circumference dthe a matur] 

Neb Power develbped in the armatues uoord done| time 

Foe eTcumfeane x no. of volutions)/time 

FxTx N]|66 Joules pe Second.

tou, FxT» T and 2TN4 = angular velocity o in Tadians

Per Second. putting these in the above eauntion 
let Aet povoe developed in the amatu7e - P Tx uw 3 

CDescripes hoo Swimborne's test fs conducted on Dc shunt
machine. State Tts advantaqes and diaadvantages Soinbunme's test 

Tt an îmdi'nct methedl of tes ting of pe maehimes. In thfs is an 

methool the losse s ane measwred Sepanetely and the efficienty methol 

ftonding eut tosses, etficieney and tempar ature ri se. For small 

at any desired load is pnedeteTmined. Hachines are bested fov 

maehirmes direct toadimg test is pertoTmeol, fo7 larqe shuntmachines, îndirect methods ane used ihe Soinburane's test.Procedune: 
It is asimple îndirect test ohich s applicable whep fer's is Comstant fke. tunt machine. 
tho machine tS run as motoy at no loaaat its wi th th help of shnt fie ld sistance 
he upply vo ltage, no loac mput cuTrent and ffela current 

ame meaume d by ammetere. 

Then the no pad aTmatuTe cuTTent Jao To-Tsh amps Circuit diagram:- 

Tated speed| 

Point storter

fuse To 

Ish 

O De Suppl 

AA 



here Io No load, input cun rent 

Tsh shunt ffeld currenb

No load imput pooer v* lo atts 

Constant losses Cwc).inp -A7: Co: logses =VI, -(1a0 Ra 

hlhee Ra: Qrmature Tesistapce.

Advantage si 
#iciency and losses at any desied load can be debermined 

due to knooinq of wsses 
Though the test is cavried on de machíne as a motor the 

Cfietency and lo8se s Can be evaluated for motor as well a 

generato. 
This test is vevy simpe and is suitable ior only ohun t 

and compound motors. 
Disadvantages 
*I is no-load test So t cannot be appticable fo enes 

motor. 
empanatun mse in machioe on load condttion cahnot be 

predicted. 
(a)Explain the principle of opeiction of single phase tronsfame 

and Deive the expres sion fo induced EMF of a tran sfoTmer 

Openalor 6 Transforme T 
he transformer has pímamy and Secondary windina. 
The core lemimations ame jomed in the foTm of strips

A mutual electro- motive foTce is imduceed in the transformed 
ToTm the altes nabmg flux thaub fs set up in the lamin ated 

cOme due to the eoil that is connecte4 to a $ouTce a 

alternating volbage 
Most of the albernating flu developed by this eoil is inhed 

ith other cofl ana thuw produees the mubual inauced. electno

motivefoTce 
tHa So pruduced eleetD-motive force can be evplaimed oith 

the help r fonaday's la ofelectromaanetie in duction as 

i dlldt 

If the Second eoil circit is closed a curent flou im it 

and and thus electi cal enexgy t7ou) sfbomea maqne ically 

from the ftrst to the getond coil 

The albernating uTrent uppluy.18 give to the coil and



thus ele ctical enerqu is ransfoDea magne iealluy 

The altermatüng cuent Supply 1s given to the circuit

and bente can be called os th Setcn ary oincling

Dee. t can be oalled ay the pmmary oindng. 

bente 
ype Toan sformer. Pimas 

oindin p lux 

R 
D 

Cone SwnconOCOnstruction o Tuonsformer 

Crn n StTuCtiana details of tiouns-fovme The mpontant poats of a tonsforme am: 
Ocore wrdings Tan cOnscvotuov Bcashings Breathes RedalionsOimdimg leads Cinput) conding leads Coutpult) Transforrmer oil 
COne 
Tansfovmer core 1s ade up of silicon steel or sheet Loith

4- Silicon 
Sheet ae lamiDote d toith an oxide lauye to educe bhe o9ses 

-The thiches c am na0 oTe o3mm for GoHz and Smm 

oT 2SH Operahons. 

The purpoSe the Come is to Povladla c maqnetic path 

touo veluctante betuoeen the tuoo wndingss0 that 
Rath 



wlboneves one. toinding is execited, the flu established by 
the winding uwu li'nk tolly with the other bíndinqwi thout

any appre.ciable leakaqa. 
Wlinclings: 
Trangfomer bas too oimdings. 
Pma oindiina twhich seceives energs SeCOndaTu oinding ohichu delives eneig TIDe oindlnas are provided ofth insultion Sueh that any one tum will mot'come mto (ontact with othe7 UTD 

T fer CagTyinq highen cunrenbe stondard comductors ane used. 

EMF equation ot a Tron3former (uyele 
bet N No. o turns m pimay

Na No. o turns in secon dary 
Dm: Maximumlux in core în 

weber 
Bmx A 1-1/ 
eaueDey ofa.e input in Ha 

AS shoon in fao fux. ineraase from its Kem alue to maximum 
value m in one.auatev o the cucleye 4 F Second ma wîmun 

Average Tate of change of sluy ?m 
4 

4P m Lbls on volt 

Noyo Tate ofehanqe of flux. per tun mean nduced emf in 

volts 

Averaqe emf tum= qf m volt 

.Tf flux.yanes sinusoidally then n,Tm.s value of nduced 

emf is obtained. by multiplying the avedaqe alue oith trom 

facto 
torm ta+lor=TmS_Value 

Ouercaae vqlue 

Ale u Tm-S value ofthe imduced emf in the ohole o pmmay 

Oineing
=indue d emB ctuT) xlo. of primanly turn.

4 f N m444-f N,BmA 
Simiorly ms Vaue of th emf e mauted îm Seconalary Tt is Seerv tormti) and Ci) that E |N, E/N = 4»4 4f ¢m 



It means that em urn s the Same in beth the pmmau

and Secondary uwindings 
on-fdal transformer on no- loda =61 and 6, where v, 

fs the teiminal vottages
cb KOrite short notes on oc Se test on sing phase tran sfomer.Opeh-circuft en No- load Tes t: 

irO 
To de tevmîne the ip losses core. 

osses) and parametes Ro and To o th transformes. 

Rebed voltage is appted to the poimasytLjatly (ou)-vo ltage toinoling) wh{le the Setondasy fs lett eopen circittd No-load Pf loso» I Teo To cos 6., Tm: Io sinor.

R 

TI A 

AVW.

Ro and xo V Oc test producer: 

Commected shoelld be given cccOrdina to the clab diagram Soitoh onl the Supply. eTy the uto bansformer ttl rated voltage is applieel
to v wimds

Nobe dovon the meading Lvolbmeter, Amater, Watt meter)|Bring back to Ze posftion of atb fren s formation. har Sroiteh. off tbe Supply. 
Ro 

NO efload pf - cos do = 

Lu tOoTking Component Curent Im Maone tisinq Component cuTrent. Short- circuüt or Impeoenee e s8t , Ro: Rir R T Ro Rit R 
tegt: To deberoine Rol (o% Ro) XO Con xon) ctnd foll-load coppe of the transforme erho gecodary usuatly lovo-voltage ntmdling s short citeuited by a 

Vse 

thick CoYductoi and varfabte " 

oo voltage (Vst) is appied appued Sueh that Dad cusrent ftow in the pimaTy. 



wWSe 

V 

Vse 
V Lv 

Ro Ae: I'R 
Ro is the total esistance of transfoTmes Te¥lerecl to Ro ie the 
pmmary 

hene 

Totol mdependence reflererced to pmmar VSC 

Tota teekace reactance effered to pimany
Xoi Zo-Ro 

Short-cincuit P-4 cos vseI,CWefine the terms tin slip n Synchronous speed cuyTotos CLUTrent frequeney. 

- 1nduet ion motor fs ud fos 4 poles ana is Suppliedfrom SoHz Sustem. calculate cih Synchronous Spee d uh Speed o motor ohen 9lip s u". Cii otor CurTent frea,ueney oher the moto Tuns at 6oo7 pm. stp 
|Sip is defmed as the raltov dtterence beten Sunehonous 
Speed and 7otoy Speeol to the Synchnous Speed 

Ng Speed of ootating maenetic fiela in pm 

N Speed of wto i,e motor n pm. 
Ro and x, 

Oc tegt producer: 
Connected Should be given accodine to the clat díagram 

9uiteh cn the Supply.
VeTy the auto tansfores tfutedvetnge is appliedto 
LV oinds

Nbte dovon he meadinq Cvo ltmetev
Ng-N Re lathve Speed betoeev the tna speeds ie oalle d 

Speed. 
>IN pracbical Jotor coYmtinuous to rotale oith a speed 

SliqhE _less tban tbr_Syncbwnous Speed of the 



DOtatinga magnetic fteld CN<Ng)
pduction motoT never rotates at Synchronous Speed. Induction 

7S CNs-N)/Ns absolube slup 
At starting actual. Speed N is Ze0, So, S-1 

7S(l's -N) /NS) jo0 percent ag Sip 
Rotor CuTrent freaueey
Rotor Caries a fela ninding hich s &upplfed ofth direvot CUment though too Slip ninas by a Seperate Dc SouTCe.This Dc Source is called as ExcITER and is qeneia lly a Dc shunt qenerator O a pe Compound genera toT. moun ted on the shaft cf the altevma or. Rotor Constuction is of boo bypes Salient pole type 

ci lon- Salient pole tiyp 



aExpkin the woT king principle of three pbase nduetion
moto. 

Saineiple opentlor 3-6 imcdetetion motor;- 
nducti on motoi nork on the pnc iple cf electrumagnetie 

mducticTN. 
ulhen a 3-d Suppty is qven to the 3- stator. Loinding

a vwtating maqne tic feld tonstant maqnetic is 

Synehaonous speed Ns 1204/p pm 

Nou at this înstant vtoa Stationaru and stator. fluT RHP 
S TDtaeti ng So its obyious that tbree erists a eative

motion betuween the RNF and vtor Cducboo3. 

TNOw RMF gets cut by the roto7 conduetor s Rt Sweep:

OveT otor. Coneluctors oheneueT. Conoluetor cut the FlUT,

cMF qet fnoluced in it alled roto fmduced EMFfaradaye laos 

A 7Dtos forms close ciTCuit , înduiced emf circulates curment 

throgh otod callea Dto7 (uTrent. 
direction s Oieclion oy 

RMF RMF 

I-RMF

RMF 
ME flur duelo

indued ?ob 
(uinen m 

Roon Pobon condutlor nd ced cuTment 
ro tbr cord uilor 

sat d?rection g this cuTent is goimg int the pape denoted 
CY) in #?g b 

Any cuTTeDt caTTymq corcluctos pruducts ts oon flur, so 
vtos poduces its flux et led pTv) fluz. for assumesl
directicn otor cuTmen t, the direchiorm of ptoY fuux s 
clock ofe. 

Now there exis ts înteact, one RHF and other is vtor 
fux. Both the 4lures mteract uoith each 4gC) c. 

ome left the wtoi Conductovs tioouxes are in same direction heree add up to get high flux aea on the icht as flux. tmes act lke a Stmeched Jubber. Coneluetor touasds lowflu* density area So dtor. conduTlor empe perience a force 
AS all the opeToto. 9o tor expeñence a fo Tce the oveval 



Otoexpeienoe a torq,ue and Start votatinq So inteTachon 

CF the tuoo flux 1c vevy essentioul for a motomng achon

tiedce vtdy start votating in the ome diection o 

that of otatimg 

Explain the comstruchional detils of 3-ph alternatoa 

yncbronous generálos Csalient pole and eylin der polelp 
COTStTcttm af altermator SunchronouLu qenerDr
Basic pavbs c{ a SunchodNout qeneratos are 

Stat- Statienary poat cf the ma hich vol 
me. 

It Canries amatue uwincling n ohich vobage s 

ne rated. 
t has a three phase w�nding oxeited by Ac Supply

output ef thi machine is taken from the SbabD7 

Kotoy- Tt is tha ootahng pant of the achine. 

t aTmes the uwmdimg which fs excited by a De SourdeThus to procluces moun field flux.
Salient pole tupe 
Poles ane pojecting out siole. 
arae dfameter and emell oxial legth. 

-Non- uniform Airqap.
Vesticolly axis type 

Suutabie for loro speed bydvo geneTatot. 
Needs dnper uonding
lmdage loss is higher 

Cylmdncal pole type:
NO pmjection ot poles. 
Smal diametes and lav9e axial lemh.

uniform AirgaP 
Honzontal axial type 
Suitable for htgh gpeed turho. 
Mo need of Dempes ondimg 
ondage bss 1s locoer. 
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