ST STee= a‘fﬂ@ (Characteristics of DC generator)

328 (Objectives): AT USATAT AAET JFe! T&TH el

o 8T RS STReT (DC series generator)m (characteristics) TUEY & AhTol

o« ST e FAET (DC shunt generator)m (characteristics) TUE & Achlol

« 3T FUHS AT (DC compound generator)?}f‘\h@ (characteristics) TIE & Ahlol

o Y Qe STAEIT (DC shunt generators) THTAR SISO (paralleling) FIY TAE HE QUhTel

o 3R ufafeha=r (armature reaction) UROTA ATTOT 3UTIATSTAT (remedies) TAT H& APl

o 3T STeRed (DC generators) JehdTel (losses) 3TTOT TISTHAT (efficiency) TUE HE QAhTeT

o 3T STEEITr (DC generator) TcTehar 30T S@HTS (routine and maintenance) TIE &% AT,

T STeRe afﬂwﬁr (Characteristics of series generator):

I UPRTIT JAAeIFAY res e (field windings), 3meR ff$aa (armature windings) 3101 a8l ¥R
gfdhe (external load circuit) & T 3Pl 1 (Figure 1) ALY AU BIASTHALA (series) SSelel 3 TT.
EUFT,HW fAaf3ar (armature winding), ®res Taf3aT (field winding) 30T $R (Ioad)ZI'i?CI'I?ET AT
ﬁ'ﬂ?—lﬂﬂﬁ»’ (current) ATEdl. FHS, I=la=Ise =LA,

la = 3R e (armature current)

Ise = AT Hres e (series field current)

IL= ¥R P (load current)

BT ar3g SR STaieT T (series wound DC generator) ATUROTIOT el HaTd FAgcdrar ﬂf@'&'ﬁf
(characteristics) 3ed it fafay wefiwdar @ay efaara s&@ fr RS Freg T (series field current) fehar
ol e (excitation current),ﬁ?ﬁ'UT A I | (generated voltage),EﬁﬁFlF{ Tleesl (terminal voltage)m
HR FC (load current).

s as St e gadha fhar 3Nuer affhe ARscA (Magnetic or open circuit characteristic of

series wound DC generator)

Al A3 T@lecst (no load voltage) 3TTT0T e 3d9ld HIE (field excitation current) AT T E\"\’iﬁ'UTR?IT
dhlg (curve)?-j,a?ﬁ'q fohar 3Mue gfdhe i\fﬂm deh (magnetic or open circuit characteristic curve) F&UTATd.
A A3 (no load) ST, IR fF¥Ted (load terminals) 3TUaT TfHe (open circuited) 3T, Fresdaey
(field) PIOTATRT Pres P (field current) T8 HROT 3R (armature), BIes (field) 30T ¥R (load) &
BJAS (series) Ssarel 3Med 30T a1 fagmr Gfhear (circuit) Tk dg °U (closed loop) BIT. FEULA, & doh
(curve) BTes TATEaT (field winding) d9Tes &&aT JTTOT SIAT STAelT a1l AT (external source) 3aford
(exciting) &eT TTARIRBRAT [HBTAT Al

JY Wrellel HTHFATACT ABTsh (curve) TS ar3s ST FAE™ (series wound DC generator)ﬁﬂ?ﬁﬂ
m (magnetic characteristic) g1fad 3.

Tl (curve) IH=IAT (Iinearity)%ﬂ'i?m (poles)'&i?[{ﬁ'q?’fiﬁ (saturation) g& Telel. IR diecal hles



LTS (field current) ST FTeREITAT (DC generator) T T@lecTHLY (terminal voltage) ThIOTATET
ZH'&‘\?JCLU‘I ol BIUIR ATel. 37afre W@ﬁ (residual magnetism) 37X (armature)Bﬂﬂi@ TUdh olgled

FraTdd glecsl (initial voltage) 3ol FEUETT ash (curve) Tdig A (point A) Ul F& STell i 39T#AfdG O
(origin 0) =T fhfRIT aT 31me.
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e ass St Seex™ 3aRe ARASTT (Internal characteristic of series wound DC generator)

A& m T (internal characteristic curve) 3TTFRRALY (armature) FATOT VUMY c@lees (voltage)
30T AR HE (load current) ATSATAT Y Sl. & e (curve) AT dIg T@leeal (no load voltage) AYA
3R ufafehd=m (armature react‘ion)ﬁﬁﬂiﬁ'& U (demagnetizing effect) a1 &&al fHosael STdT. FEULA,
TSR fAATT @leesT (actual generated voltage - Eg) & &l oS c@leesl (no load voltage - EO) U&TT &haY
A, FEOAT Tk (curve) U Hiche ATASCT TRTIRIEA (open circuit characteristic curve) TR @rell Jar.
JY Greild H'I?Frﬁ?-“liﬁ oCash (curve) BT a3 ST TSI (series wound DC generator) TR
afm (internal characteristic) frar TRUT a'fm (total characteristic) Efad 3. (3MMepeir 2/ Fig2)
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T ars SRt T I afm (External characteristic of series wound DC generator)

CIE) t‘rfﬁm ah (external characteristic curve) X IE (IL - load current) % TidaTol c@lecstdl (V - terminal
voltage) ff==TaT (variation) GTIAY. IT UPRTAT FeeI™ iAol c@leesT (terminal voltage) arEdfaes fAaToT
T@leeol (actually generated voltage - Eg) HYA 3R @RFH (Ra - armature resistance) 30T ST Hres




@m (Rse - series field resistance)«'ﬂ@ TIUIRT 3MefAD ;’-j'tr (ohmic drop) I3IT & EEECIRGIGIE

iAol c@lecsT V=Eg-|(Ra + Rse)

BIE) ?T‘@'R:J deh (external characteristic curve)3-TiT-|ﬁ?-F m IhI=AT (internal characteristic curve)@'l?vﬁ
3EAT PRUT ffad @lecs™ (terminal voltage) Hed fATOT cRleeSTUeT (generated voltage) 3T 3/Gd. JA
H‘W—ﬁ 2 (Figure 2) FEY OD Tk (curve) BRIST a35 AT ST (series wound DC generator) ST&l ?-V@'R}’I
(external characteristic) dfaa 3TE.

T STeReIT TR/ AR i\ﬁmg: (The external/load characteristic of a shunt generator):

e %T{HT& TR ATIAT (suitability) SXTUITATS! ATl /AT t\fﬂm (external/load characteristic)
HedT 3. SiceT 31T QT STelieX (DC shunt generator) HTRA (loaded) el STAT, dcel ¥R &iE (load
current) dTGeaTd i c@leesl (terminal voltage) Hal Bd TSI TEBd. E FeReETHALT (shunt
generator), BIes &ie (field current) fER (constant) f&gdr, 3o FEULA, V' e"@ia AT (constant) Tfeel
urfest 37TfOT HARTITHA (load) TTAT (independent) 379TaT. qﬁ,mﬁiﬁﬁ@T I FUd. e flad w@ees
(terminal voltage) BT BUITT I qALI PROUT 3Ted. of 3Ted:

o ERR IFee=a ;’-jq (armature resistance drop) (€ - directly)

o 3R ufafshar 31T (armature reaction drop) (3T9cTE&T - indirectly).

CRERAGH CbI{UIidjo?b, i c@ledsT (terminal voltage) ST BId. I URUTH Fres Hica? (field current)
¢dier gl HaHT Serell Bles T (field current) Bes HTHATE (field flux) FHHT ! TS IR STATH
(induced emf) 3TTOTEY 3T Brdl.

IRERR T@R?\‘T §}I"CI' (Armature resistance drop): LATTAR

e wiees = URT STaTw - 3WRR wrecsT 3T

V=E-laRa

JY |a & 3T PIE (armature current) 37T

37TfOT Ra gl 3T gfdhe @RFH (armature circuit resistance) 3-11%

F?J@,?G-T HR &C (load current) ATETSAT ST, dcel TR TfhedALA (armature circuit) 3R et
(voltage) BT (drop) BId. FEUA, AR f&IAT (load condition) effad c@leest V' Hall a.

AT gfAfRAT 31T (Armature reaction drop): 3MeTaR UfAfSRATAT (armature reaction) fAgada gHTaTHD

(demagnetising effect), LT Yd ATFAE (main pole flux) hAGIT grar, 3nfor 9Ra STATHY (induced emf - E)
gR&ATOT (magnitude) 3T BId.

Bl tﬁ?ﬁqu (external characteristic)E'ﬁ?-l?‘r Iz | (terminalvoltage)}mﬁ' HR &C (load current)ﬁ'i@'l?—ﬁﬂ'
GG . 3Pl 3 (Fig 3)® W'Q}’I (characteristic) fafra sxvarardr afde 3Pl (circuit diagram) &d.
TR TUH I AURT @eesTudd (rated voltage) s 31T (built up) FeIT SATAT. FaT ar q:u‘[
HRTAT (full load) TTT EI'I?SR:CI'i?T‘Ua (steps) HTRA (loaded) HelT FATAT. Ucdeh UrRFIOITS! (step) e
Rrecst (terminal voltage) 3TTTOT HEfIT AR e (load current) AlGael SITATd.
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T YA (experiment), Hies e (field current) AT (constant) SATAT ATETAT. HROT Sicgl HARTAR (load)
ffaer RIS (terminal potential) el &, d@l 3R (armature)s-l\lﬁiﬁd Sigeledr hresdrl (field)
fgauare (current) Helt Géer. AT URUTA, Wl Geamrd, Bres AR (field flux) I BSdl, SATHS
URT c@leds (induced voltage) PalY BSct. & TRUMHA THIITUON (cumulatively) Al celedst (terminal
voltage) 3TTUTEY walt Fal. ABaeledr cffad caleest VT 30T YR &e ILTIT HF&W,HIW-‘T 4 (Fig 4)
ALY ENTAITUAOT are ?}fﬂm Tk (external characteristic curve) 3TIT@d (plotted) dhell TN, VT 'Y 3&TTaX
(axis) 3TTTOT IL'X' 37&T@R (axis) W THIaERA (curve) 3TH ﬁﬂ\?f P Fir A-oAIs @lecsT (no-load voltage) OA
PATA (maximum) 378, 30T T AT (loaded) FeATR OB Wi T B, & SATITATATS! I ‘{U‘f HR TN

(full load current) 3 OK & STelRedTdT AdAtalcal (name-plate) AGACIATIHATIT 3Te.
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EXTERNAL CHARACTERISTIC CURVE OF DC SHUNT GENERATOR

Ar oS (no load) d CLU‘I AT (full load) cElIeeTHYTS T (Fall of voltage), STt 3R gfafhar (armature
reaction) 3TfOT 3IMRR @lee E:I'Er (armature voltage drop)ﬁa gId, ol &9 (appreciable) AHeATY
3G, ATURUIU FeAiex t{“‘f HR &< IL (full load current) TITIT oaT@aTS! 338 (designed) hetel
37TATd, AOT c@lecardl T (fall of voltage) A-AI5 T@lecaedT (no-load voltage)w 53 8TFd A i
%ﬁ&ﬂ?—ﬁ?’ir (negligible) AT I3 AP, SR AR IBIEFET (load resistance) HIHT HHRA HR e (load
current) 3TTUTE! dT&ddll, X sk (curve) 3TTpall 5 (Fig 5) #ALY efaearyaoT C'ﬁ?{\cﬂi?—r (point) Orerardr. a1
Ric,\q{, i c@leesT (terminal voltage) OC U &all Bld St Al-alg ffad @lecseaT (no-load terminal
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voltage)gﬂﬁﬁ F&ToNT T (appreciable fall) 318, I1C' ﬁ?@'{,m I (load current) HATST (OK) 3T T,
i e (terminal voltage) AN-aNS T@lecoTUET (no-load voltage) gud HAT 3.
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aanfd, Sieer MR ST (load resistance) 3MUTET T hell STAT degl AR e (load current) OM T
AT AT 30T vT oD dd el BT, FeUTad HR IC (load current) OK =T & areadl Ad AT TOIC
ﬁ'c.'@IT SRS EI'TE?I (breakdown point) FUTATA. & STeReX G RMBUTRT ST STed. T ﬁqam
(maximum possible current) 3Tg. IITC'ﬁWT Tolldhs, IR I31Ee=d (load resistance) HAT STedTdX ah
(curve) AT @rell A, & SAfAT & R Fe (load current) ATGUITRTST Hall B HI%.E'ﬁ?;\ﬂT AR
Sdoeldad QMic-gfithe (short-circuited) STell 3118, 3for IaRag'T'U (drop) 37TfoT 3R gfafhar (armature
react‘ion)?ﬂé uRa Id et (voltage) STdcboTdcs e (zero)lTﬁFf P! §|'IFT 3T, 3ol 39T 318 EX N
Qhal I OFE § STele™ 37afAT c@lecal (residual voltage) 3T, TATARIRBRAT T STAeT Ihr=AT (curve)
Wb AB' HIIMER 1 ldld Y STeRe= PrRISTHAT (efficiency) T (maximum) 37d.

afe af‘qu-a (Internal characterisﬁc):mﬁiﬁ aiQIEE\ZI (internalcharacterisﬁc)ﬁﬁ?f oglc*éa (induced
voltage) 3TfOT TR FE (armature current) IrEATATT TIY Sl AT FAEIFALT (shunt generator),

la=IL+Ish
E=VT+IlaRa
Ish =Vt /Rsh

AR ferfedar IBIFE=T (Load critical resistance): € IR YT (load resistance) ThaTA FHed (minimum
value) FgULA TRATRT Fel ST TAHE el @lecol (voltage) [es 31T &wdl, 0T HR ISeaa<ar
(load resistance) IT FeIT<AT 39TET Wrell 31T Q€ SeeX (DC shunt generator) HRTES (load) g& g’
A cledsl (voltage) [es 37T aUAT TRt @1Sel. Sicgl SRT i€ SeReX (DC shunt generator) HRTHS
(load) & eIl ST, dedl iAo calecol (terminalvoltage)ﬁﬂ'l’l’ 10V U&TT SIT&Ed drg Ahd TR, PRUT AR
IBEe=a (load resistance) Sehl HAT 3Hdl, ST0 Sl QMfE-Tfhe (short-circuited) STl 37TE. 3Mepdl 6 (Fig
6) ALY TARD t\fm APB (internal characteristic APB) oIT Tufdepr w7 "0z (tangent line) dIGell 3. Taar
AR (slope) HR Tohfeehel ITEC=aT (load critical resistance) Hed ¢S, BRUT 3T eC FReT (DC shunt




generator) IT ITFe=d (resistance) HATAT Wlell AN (load) o8 31T HeATR STHATH (emf) ez 31T
FIOTR ATel, ATl AR el I3I¥e=d (load critical resistance) F&UTATd.
1R ferfese @RFH (Load critical resistance) 3M&HALY (ohms) =

ﬁq 'P' Gl clecal (Voltage at point 'P')/ﬁ?:;\ 'P' T AR FE (Load current at point 'P') (ﬁ'ﬁf&ﬂ?ﬁﬁf -
amps) = OP / OK

311 YR QAT STARSIHTST (shunt generator) &l fehfceder IBEe=d (critical resistances) 31Ted, T Hles
HICHTE (field circuit) 30T GERT AT&T R AIHCHTST (load external circuit).

Fig 6

——
emf »

(o] K CURRENT

——

EL20N2111216

INTERNAL & EXTERNAL CHARACTERISTIC CURVE

ST 2T STeliey™ 3Udisi (Applications of DC shunt generator): 3THT Q1€ STeReITAT (DC shunt generator) HR
ilfﬂmw (load characteristic), <Ir=aT UG AR P (rated load current) Wﬁ,o‘-ﬁ S (no load) d
Q;U‘f AR (full load) RIecARTYTT GC (drop) AT&TONT (appreciable) ATEY. FEULA, ATell R g@lecal e
(constant voltage generator) F&OTAT ﬁéﬂ E%'UFT,HT R RrETdT (constant loads) dTUell SIS Rl
&

. @a'CF?FI?«r Uy (centrifugal pump)

* TR AR (lighting load)

oUW (fans)

o el ST (battery charging) 30T SalaeItafear (electroplating).

PUTHS STee (Compound generator): Tl STeREIALY AT HIes (shunt field) 30T BT Hes (series
field) ITEAT HIWMS (combination) 3ASTATI (excitation) &1 &d (sources) TRdTd, 30T 372 STeleln
HUTHS STe¥eX (compound generator) FEUTAT.

ST QI FATHS AT (Long shunt compound generator): STl € HTes (shunt field) & 3MRR (armature)
30T RS Fres (series field) Trear AT FIMA (series combination) THATAR (parallel) gl ST, dcel
A 9T QJE HUTHS FFelke (long shunt compound generator) ¥&U[T Sgel el 3 FeoTdid, oF 3-]'I?1W-ﬁ
7 (Fig 7) LY efaer 3me.
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LONG SHUNT COMPOUND GENERATOR

QA€ Qhe UTHS e (Short shunt compound generator): SIceT Qi€ HIes (shunt field) & Heh 3R
(armature) TATAR (parallel) SBS STA, degl STeReX AE AT FUTHS FAEX (short shunt compound
generator) FgUL SISl el 3 FOTdd, oF H’Iﬁ-ﬁ 8 (Fig 8) ALY e 3me.

Fig 8

SHORT SHUNT COMPOUND GENERATOR

FYFYlfeeg HUSs STee (Cumulative compound generator): T HTes Sdaled 3THETE (shunt field
excitation flux) ATYROTYUT afl-31TAh aAoTd FE2R (steady) 3TEdT, 31TTOT i T@lecal (terminal voltage)
T&-3dR (fluctuates) STeITH ar we g garfaa aar. R_ds fres EFT':':FH (series field coils)3-1'l?,?ﬁ 9
(Fig 9) ALY SATACATUHTY i BIesell (shunt field) TSI (assist) FhaTAGd" (aid) HIUITATS SIS TS
QhdTd. HIT AT FMFem Elrﬂﬂ-'ﬂﬁﬁ?é-' (hfA® I U - increasing by successive addit‘ions)m
ST (cumulative compound generator) 3T FgUTATT. RIS ®esd (series field) 33N &= (ampere
turns) PATSEIT (compounding) UHATIT (amount) 3AdTd.

Fig 9
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BTriRTe FuFss TR (Differentially compounded generator): SR 8IS HIesgR (series ﬁeld)ﬁ?ﬁ'UT
BIOTRT 31fHaTE (flux) ATHaT 10 (Fig 10) ALY gATaeTyaTor oic $res fRamETar (shunt field flux) TR
(opposes) I 3T, X AT Fohdalm "afehar (bucking) F&EUTATA 30T HMAem REiRkTe (ifdd asrarda
HAT BV - decreasing by successive subtracﬁons)d?q'ﬁ.sTs’ FAeX (differential compound generator)B-T\q

Fig 10
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FEUTATA.

ST FUTHS Sl a/ e i\‘fﬂ'@ (External characteristics of DC compound generator)

FYFGeifeeg HUSS SeieX (Cumulative compound generator): 3Tl 11 (Fig 11) |19 C FgFTelTees

HUTHS STALCIHTS! (long shunt cumulative compound generator) AT 3-]'I'cL‘Fﬁ (connection diagram) goIfaa.
3R FARFAL, BT Hres (series field) AE Bresell (shunt field) AGT (aids) HIAT 3TTTOT TRQUT 3 Fars
(total flux) & Sleer TTFaTE=AT (ﬂuxes)m? (sum) 3TEd. ITAISAT HR W’I’& (load currents - IL)
3O gafda efifa s@lecs (terminal voltage - VT) AT aralrT (readings) €9 83T, 3TTUT VT 3TTOT IL
I aY gAfAumRT o™ (graph) dIg QhdT. AT Th1d (curve) ITeT afﬂw;r dsh (external
characteristic curve) FgUTATd. (H‘I?L‘?-ﬁ 12 / Fig 12)
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BRI HUTHs FeReX (Differential compound generator): SR 31THdl 13 (Fig 13) ALY g faeamyaToT
s fres cffiaed (series field terminals) 3T&eTagel (interchanged) het, dX fR@UTRT aeh (curve)BTI?{Fﬁ 14
(Fig 14) ALY cIfAeATHATOT 3rg rhal.

Fig 13 FUSE
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EXTERNAL CHARACTERISTIC OF DIFFERENTIAL COMPOUND DC GENERATOR '
1

HUTHS STeIedT 3UANT (Application of a compound generator): ARUTT 1 (Table 1) AITAINEAT YhRT HUTHS

A (compound generators) 3TTOT ST (industry) TATAT 3UATIT (application) &dl.

RO’ 1 (Table 1)

PR (Type) 3UANT (Application)

3ETENUT (Example): T lIIT-Q7C hUTHE STelReX (long-shunt compound generator) 400 V@ 100 AT HR &C
(load current) fTaafia &xal, 30T AT 3R (armature), RS WIeg (series field) 30T Q7€ Hres (shunt
ﬁeld)@RFH (resistances)ﬁﬁ'&lﬂ# 0.1 ohm, 0.03 ohm 31197 200 ohm 3-1'@-?[ §TT HUh QTW'I'& (brush contact
drop) Ufd &1 (per brush) 1V AT (Allow) &d. [T cEiedsT (generated voltage) 30T 3R &e

(armature current) TS,

3hol (Solution):

SAeX Afhe (Generator circuit) 3dT 15 (Fig 15) 7Y el R,
Ish =400/200=2 A



MR (armature) 30T AT AT (series winding) #YA SITOTRT ﬁl’gﬁ'l;lﬂ'l%' (current) IRETT 3.
FGUlT la=1se=100+2=102A.

S ez TSI (series field winding) T@lecsT 3T (Voltage drop) = IseRse = 102 x 0.03 = 3.06 V
IR Telecal g‘rcr (Armature voltage drop) laRa=102 x 0.1 =10.2 V.

23199 (brushes) T[éﬁ?-r T&T (Assuming),

IAFALS 3T (drop at brushes)=2x1=2V.

37T, Eg = V + laRa + f&IST 31T (series drop) + 1T 31T (brush drop)
=400+ 10.2+3.06 +2=415.26 V

Fig 15
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