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& euBEEHDS). TaRSHLITCNSE ardli L6l Geano ClaTam_enal @ff jamieiic) eTevdL TTenser
creenfiGensd UGl Lrensallen orearafiisamsud FOW JHGW. @F jemelayerer
aesLrenseien crewrentlsamns (g LG L Tenseflen crameniisens jeueuamieilen iam
eraim  eremiLpud. @f ameieyerer LG nenser wHmd EHuplprersaisn Fabigo
eraimentlens cicuamieilen jaml erenl erelILGID. jam erenlulléd eraodL rmenssefler
eretralEamasn aren UdBensudlss semmédPauddme. gllareafc SiFei e HE&EGempay
G, T Jameicr Cri Wenmenn GQaramL UGrmLrenseflen eremenilbeanaud erdhf
lsngenin CETRIL ereod L pensafle erafmentldendtd Foons QHLLSTED ¢If Siami ereualls
LBlei HenLoWld SHDSTELD.

1.3 sirFrybd o pgd Ceunuiu®Gib 1ps»paser

Siemiefefimhg Hav erevdi_mmensener Lifigg er@ULBen epaulb b Wew 2 HLSSH Glenicmd
Qéuamm aasgrasamea UASCSEULSNES LN cmsUTer F&fladr LGS
upilenpen.



1 eqgmuse Friction)
2. eetfl Light)
3. Gleulnb Heat)

4. sz Pressure)

5 @umswenompmd (Chemical Action)

6. &1hy FHH Magnetism)

1.3.1. 2 gmisafsrmsv (Friction) gpu®io b'sir 2 HusHd

Greanh GurElsener @earGor( eenn e FmUFCFLISTD eemHedl(hhg eTedHiTrerser
GQeuefiliL’ @ wHGprm QurmEGeamh Qeamembg N, eradL rmeasener @LEHs GCUTEHET
Lnfligcul+ FMienguiLd, crevdLimensener Gaiggd Gamamm . Clurmemmeng) GibSgel ) snienguib
Clupnd. @eueunm GClumdamigu erFmrsAnE” dvGLligd ereds ML (Static Electricity)
erenmy G, 2 gmieilenned eravdLnretisener GleuafllILit Fnlg il CIITIHL_SET SHeuwTamiy. FLILIT,
Glinape, Hovs, Crurer enpeonent CUNETDENQNLITGLD.

1.3.2. spsfufssrasy (Light) sipu@Gid fsr 2 Husd

@@ Cun@aier Bg el (light) L't e e HHAGHHS crevslprenser Ceuafliul @)
BlerGam L $ens gHUBSHID QSHES «-Gum G Glge Photo cell) ereiip Hmedl genemfifig).
gmeug Photo cell ereniig) geflenw Wenanyons wipfls smAns. Qaeury eeflulLay e
cravsLmesgenet GauafGuUhmID Gemipenid QUTIRL HEHEE oG’ GLr Glgenfliges Photo
sensitive) QuUImpLg e erenmy Quuwit. Gram : Gsmguib, Qumi rflwid, b, Fdwid
GureTmenay.

1.3.3. gqupdashdHeainsd (Pressure) gnu@®mn 1 2 DHudhd

@ jemiafleir ClauefliliLpsSlcd o drer erosLprensener i(WSssHen epeod NNSCSHSS
ememyd 2 HusSs QFEILNLUEL Wans@ «ICGeur eredl ALy Piezo Electricity) erempy
Quwir. smHml g6l Slenesemreng) CILelGLITafldd 2 erer Lwmuimid diapharm) ereiry sTgenHens
D(UpSFIUBTD el BENUBHEHEGSSSSEUTN) LAY Seneoser 2 DuSS QElniL@Elems.

1.3.4. hasug dsorasv (heat) s UG 1051 2 DHisdd

Quen® QeucuCeuny 2 Carsssblisamen @ (perania Genamss DenemrdaliulL
LTSS Qe ILGSgeugen epeold WeanGem L Seng 2 ai_ésemb. GHUHSSHID (Paarsd
erfliipenenies @@ srdeaem WBULeny Qenawdgl, e gHUOL WenGenm L Sang
{Hlticomb.

Gran(h 2Canss ssbisemen germLen garn Qaansg QeuliLlLIGSSicugen ppaLd
Blsir e pusSl G (wpiub. Bs5neE GsiCorsleflsd (Thermo coupling method) (penm erety
QL.
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1.3.5. Qonamwsy gpsmpufsv (Chemical action) gDu@D 16552 s H

Gursmuer wpenpuiler jemielier QEHE s gnenseaner Mg aTOSH Wen 2 HUSH
Qalicug) QEllasd oy sagen (Chemical action) eremiLp@Eng). Genywfl Gad b Clsem i
Cledsafler Gibgpenmulagmen Wenary 2 HLsd QEnuiLBGEng.

LATE emaltged LwerLRSHULGID Cedanse@ Nengwfl Ged eremd, srf, Comi i
engsdlar Guneny aunsemisefley Lwe IG\Ggeug CFseiifl Clam eremayd HenpssLILIRADS.

1.3.6. s1ha ahbufsmasv (Magnetism) a)o@in Wsire Hss&

Qbenpuiler FMbs sl epad SamllSpHg eraslgrarser Mg0sHGsLLTH
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vwisuGiflemmen. QgmenCGriLme o eter F&H aunlhs SNbHSEISEMTLD, SIS sHoULILL
Spinsgflamgid séfamips Berembd ehusd Qeuuiudpsg. @penpubics Fre
<85 glerailcd enamyd 2 HriGH GeinuinGEDns. :

Gmm&x;ﬁm Djenens g (permsafigd e ssSwneng e hLSH Cleuunn () BLd B iy 6l
Wensmy Caeneuwneng LLF$H QeiiuGEns.

slpasHed 2 6er e 2 HrisS Hlencubsenemuid, jeneusarfle isremb erbpenpsaficy
swumMasuLbhEng ereueng LmiGLImD.

1.4, 0sir 2 DU d BamovwmiksT (Power Generating Plants)

sHCung BeoL(penpuled gup cuenswLmen LWew 2puSH Hlenwbiser Hbd Briige
Sjeno& s Hietenen. Qeuplletr epeotd Hiomt 7000 MW 8ensmmorang) SULHET g 2 HLGES
CerluILHSn ).

e e.pLsS Hlenowrisaflen cuensser
1 B e Flemeowid (Hydro Electric Power Plant)
2. Semed et Hlemeowith (Thermal Power Plant)
3. ey Wlen Hlemcowiid (Atomic Power Plant)
4. eumy Wew Hlemeowitd (Gas Power Plant)
5 g e Hleneuwib (Diesel Power Plant)
6. @fwu gafl Wer Blenewid (Solar Power Plant)

7. smpprene Wen Heneowib {Wind-mill Power Plant)



1.4.1. gysrs0 1isor Hsmsournd (Thermal Power Plant)

Badsfl, uwiy Bessil @émen) Gursmmenes Lmicr, Semmem g erfldsILELD
Gung umbefld o drer Femanfyreng Geulin gy pod eped Frrafiurs wrHHUILGHDE.
GigenCGriL(pLen QenamasliLHerer evletbliuen aufluns @ig Bomedl GeaidsILEHLD
Gungl, Lienuen swpmliu@eignrd Qeaubaiu g ond Qubdly pppens wrHolul .,
QegenGriLfer 2 seflufles e gy Hnens HenLsEDgI.

Qaueuens Wenr Hlenwmiser sullpasdla erearanmm, GBUCS, ssssGl. Gl G
AW Q1 risafley emodErL[Heremen.

1.4.2. i 18si1 Bsmsviwd (Hydro Electric Power Plant)

Sevards g feor Coéd emeudg) TTlss @uriseiesn ppabd Qanamd Gledai {
Gauslons gewment LienLiaflc (Water turbine) Glsg)sgleuse, L fenuen Gausons &padng.
ﬁrﬂs&r Quas g nme (Kinetic Energy) Litenuafldd @uibSlr y,mpeons (Mechanical Energy)
wmHHLLIGE DG

Geiaenswnen e Henewmiser sullpasdle Col@h GHsr, enuSIT, SHeflumg,
SM_iburenp 2, &w QL kisaflld 2enndsliL{Herere.

14.3. 9yamsd'sir Hemsviusnhidsii (Atomic Power Plant)

wCrefwd, Cerflws Gureary seflbhisafien oemieneau’s Nemiugen epetd HaTeubhn
GeauliLith flewLs@b. Qbs Gardemsau LweatURSHS srer Djamidler [Fencouwid
CrRLREDS. Djens 2 amagaflcn Merss Ll Hamsameleme el @b HiSlFtig e
Qe gy hmereng Brmellent 2 (heurs@Eng. Q& enielbl_fenUiener SWHDL LG EDS.
LlfepLigL e QenemEasl L QepanGrt i Quibfy g pnene st =y pmens wmhls smang.
Beucuenaswnen e Hlencwbiser QFananer HCS HoUMSSD eren B SHaid Treevsme
wrflesHd SToTiLT aeap GLSHab ewssiulHerearear. @bg e Hencwibisarred
Samissfe FHULLTD WeEsSEHEE ShE FHULD euTiiiLjer.
1.4.4. suryy i'sir Bswsvusp (Gas Power Plant)

Lienuenen @QuisEaushe Passly aumyemall LUUGSSEISEN (LD LIrenLigy|L 6
Qenamsall L GmenGmii_fld @phs Wensmmd sumisstiu@Eng. Bbs gl ulld
PTLBISLILD, GSsrab Guream QL kisefld Qeacums Wembleneowd jennssLLLHererg).

1.4.5. 1easd i¥sir Hsmsvuwsip (Diesel Power Plant)

senLwienl QsrLréflwurs Wenergd CoemertiuGbd Qi-EsEns@h GU@mD
CsnflberenasEnd@d, LUsalpiL Lami CsmiostsEps@ld Senwby Wergmd Ggemeu
aremUgme Beleuans Wlamblencvwmiset LwerLidleper. @5Csmausenar LiFHH Geiu QL
lege erEgrflanseaner Sieniodgl, S QanerrdaLiLl(herer GClggenCGrLlL fellgphg Wenamyd
GuptiEmg).



Gann L coaeT, (D(HSFICULDENSIHET, [Fendd SenLger, SlenTLki@Eaer, Siennpshiser GUT6D
BLiseld CaamausGapu vaGay Hoer Ganam. i, CGuflu wsd CeanGrlTaer
LiwleiL (R & eaTm 6ur.
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1.4.7. aapmasns 18551 Bsmsvwshighsr (Wind-mill Power Plant)
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wrau’ L 1b  SWSSIN., WUUBSSD erenp G- Bsailagh Garene wrel L G LdeLid -
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IR
1L.5. flér urgisrig enfapsn pxssitr (ELECTRICAL SAFETY AND PRECAUTION)
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FHUMLTO Ungsmiins GewuduL. Geaar@ld eerliang seuarddlde Gsrerer GeouamHib.
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2 gIrewrons & Gsrfpstaauiled GCaame GFOYLD @HBaUMmHES Hd o e
lersngembisatien Gewuouraea uphl Feig CaflbSmss GCaam@n. QaomantGud seuprer
penpuiler lensngandens enswnan@ ellugsser UL Crfllmd GlummLsEhaELD.
NG BT aUTSEHSGLD FHUGLL Qo] eremug FHSLL (PpTs qenmraleilpid.
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FHULcond. 2 1_Hgenpur® gnueomb. QurmLseflen Lrdliumd Geuanes genL L (H GLmeusT6
BeL (pLd ghuLcmb. 2,&Ga Gamenpbludard seilliss Ceuam@oreme Llsng enmullch
Gauened Gawincuiser o GHII LSS perpsamer ey éss Caleir@ib.

151, Fsdr uanuwnsnissit ol ds Carmigus (Pt 4o 1 Hma HI_AIGdHsD&Esi
1 WenangemmiiseneT LIIGTURSSID (Peil] iHei QeALGLITL 1g enelt Hei@ SHblbg LLeTBSS

CausirGid. eupns LwenLhi$s Fal gl Werany @enewrils sllamer QuI(sSsILGLING)
<ishETu auenquenpsaflemiyg. sRwrsl GLNmEgS0 Cousim@id.

2. SeamgenaiseneT LI(pGILIMT&ESaLD, @uissaib, ie| Clsied Hsholser Weisenmuied
Llhd Qupm sESub SHoewyd aming uaflurerisamer WG y@iwdss
Ceust(piLb.

3. Wensbumsefgid, Leui sbLdisaiab gf Ceausme Qauud verflwrerige SeimgLILims

LAgsmaL QUG (Safety Belt) enswenpuid ierfifSmass Couampibd.
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10.

.

2.

13.

14,

15.

16.

eremilufleim 183 il Pleirmy Gaueney Gl bCLING| genflenuit] iy SHsEETeTem LoHEDIT(HEuSRT
2.1 6 encuSGIHGlaneaTaug Howg. Caemaubiaicd SbLSasub, geanflanuub keaflulid
sulibore s ns6araTalg) LTg ST,

gauiClam_enewen guitsener igevanigrm@ (Discharge Rod) Gasrear@y eritg Glslizsi et
sbusHe gf) Ceauame Geuny Geuam@Lb.

BlenrsnySEne QUIBKSHLD endss(HelaEhLD, FLIeneT RUITHEHLL ETEH FHUL-MLG Hhids
2 Gayld eThHs GW(BD B (penpufa 2 daraneur erew LNCsTSEs0 Covstrhid.

Werd umSlenr’. Getenen sr&ClHE gy ell(mBE (Socket) QauaflGw erGULSHE @uenmil
Yy &g @upsamoe = flu wpenpuie arhidbs CaammLd.

sl ueny Liglifses GeuarhiGoefla, Cloullsi seii eng OFF Glauigefl GCeuamEid.
Cuogd Geomg s (Load) GCaenanuren yerayenLw sflwmen bl ofluyeiv (Fuse)
uweny Gum Geuer(Eib.

ey CauanasEnsEl LWaLGSSILELL asd&s@mellse mandgib @eraGarsr
Gl igm&s Geuam@Lb.

ewiflés Gl dGung), e & (Switch) erliGLmg)d oGl guifldy @enerrdsii GeuamHib.

eifpsafles LTRSS IUGL Wenanseamiseafley LR FHULLID Sjeupenn Wphieors
stienemueNpHg BEHeM _{ Geny sren LLPFHILINTES GouarTHILD.

(0eransans Sl &elllens wi Hidb OFF Qauigre Curgng. er.am Wlenellff, Henyaim i,
Bsel Gurenmenau)

Slen&DME 2 e LITEISILL| TSNS aréaTTeanTd Glaretr@id HésdhaL s,

aiurgrg smesrisaieme Wearapdler § gnulLmd, L Gar Guulen sailens OFF
Quiig el Geuerr(pid. Semll HevamiLsDG wewed, Hfuidle aumy| SwenerTliLimer,
e Ueyir Swenenriiunsn Curenpeupdles gEHaniLd. spatienmil UwenLGiss GeueirHiLb.

Cemr Sfleg SuamenliLmener LwaUhGS Fal g Cogd erésmyemid Qwmaim@Ld
gamenfi earhifl e SenarTES (PLINEFLTE. ghiatancd samentm G Wengmy
Lmibg SLUSemS eflenarells@Lb).

et ifir&dl (Electric Shock) g’ @ WlenGemm L gpeirer sbllem gmeurt GlamlLeummi
Ambsre 2.1 _Gen lensliansTenus FlamgSgiel. Caam@Lb. 2 aihs siaml., 2 ihs
LS, e eihg Flewl gy fueuhier o sellu o jeienry et Gen WlsnsbiNudtel(mhs)
alpellss CeustmiHid.

escgeng WlenGenpmid (Battery charging) Qeind ienpuied Hevay smhGpmiL Lb @@ﬂl_@
Djeudwomeng.

s Grrenel Fyeud (Electrolyte) swimnt Qauuyd Cung iflagfleo sanateny Gards
gl gl samentfled gren lwgens Cer G QonLrs Carss Ceuam@lLd.
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7. ryorer evswllemad sl s Cur@eaulsr, Wer slamearutid Ceauene QEliaiGCsT Fal s
Sy Sl amsuile afluitency aimLIGIITS BHHST6, enawjenn Henflhg Qanar® Gausna
Cladieug) Hevovs.

18 @Quuisr seflLg OFF flencouiles @Qpparer seng ON Qelieusng perensns e
uerflumrentser wimymeugy ojwiSlenamicr Calency ClFwlg) Clsnemrig (B&EHpTTHEMT 6TenLIaNS
o M Qeligs GCarerer Ceauamr@Ib.

1.5.2. et oydiad (Electric Shock)

wefly 2L onerg WensTrsanssd S_5F&Imiqll Femenn CETRILG. FIHFemenod
Gevardlme@Gung wellg o1 e Wler gen_wireng swomt 80,000 ged (ohms) oy, sab
rrpLones GLpihlencoutich wefls 21 e Wengant ulenm LI S 1000 gLbeh eramad HenmdSld
Gsrerem LR Engl. erenGeu gen mrwmTen @hHlencuier gHuGLd W flisdwreng s
vwrsyorer eflenarajsener GFHLGSSHEDS.

Wlenrsyid GlEdId s sLSHanw Qe CrmLEUTE B 2 L danflGL Wensmyomemng)
SLSSLIULR Wbl oo g Wenabm LTSS L8 Boée Weareandliéd gpu@dng.
@aen feneteuns FBrLLY LT, Hswbd, HeFulrd, apeamer gy, & a
urflssLLpidlenpen.oibls Wemen(pssperen Wlerangid Lmieudlemed yemd Fol FHL6NSSLD.
arenGal Wenamyb eTeiLg BLo&E ereicleana] HSSurafliu Coena erep CuTSaib s
gflumen (Wpenpuied LWETUHSS Seufieme 2 um Gtid QurET @b HFsub gHu@L
TeLeng Seuansdler Garerer GouarBLb.

< ansine Q& mbsl Boenw LTgETSSs Ceerer Wer HETES ghuLmod eliseLd
pepsaend, Hengsuyd Bl ghul@ &NlLrd FdmHa sHaETHE QaETETEsD
(penasememuLd yibs ClareTeug eudluid.

1.5.3. siv yfidd gH_miosd Gafidh@id 1psHm i
Wergrgenmhisener heg QUEGL (Weannaamer Csfbg meausdlmsas CausmriLb.

Lpsembs Werety guiseamer, uifin CamasEssGan, jhang Glanar i semesGan
LTSS &5 LTE|.

® e QenenriysHEns@LU LU Smellsdr ( selll g, ens, Lyayadhany CUrednnmeana )
Epad efpmogib, 2 eniwimbaid QEs Caerr@b. el bg S@mier LFug wrphp
GauaiGib. :

sflwnen ensssmelilsenen, sflwnen wenpuid LwerLGiSs GeueimILb.
m&&HH(HelsET Jmarsgid QenaGager (Insulation) Geltiu’ g hés Geauam@lLb.

erigAi Fflwmrer. gpenpuiiedr CEiLIIULIg(h&6s CeuaimHiLD.

sn&bla_igeflmhg (Socket) WewnzFliener ar@E@LELUNE, Derd Lmieny wLEGWL
LwemRSs Gauampid. @uEbLen @& Cemdl encudgll LGOS SE g g,
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® LweTuHESLLEWL GComehEs (Load) sEhseury, sflurer L BIRWLIT eTeyenl L Jol 9Ly
(Fuse) @uim Lwsiuhiss CeuaimEiLd.

Gluiier weflieng OFF Gleaig GnGa Wenstgambsenerll LS LTSS G,
® aianyenid Claramdild LrgSTIL] ellflsener Bl QFLOUL &dal_ng.

GG FmpuulL enesg auflsenemun sflwrer tpenpullés Hemmeugen eLpaLd,
Wlerr FrFsl gnuPeuamssd sellisscmbd.

1.6. apgsggail (First Aid)

3Bl eTeiug erErungng srpenrhisame Heblyern elugs gHUL G AL rGau,
Wenerfirdd gpulinGen pigeamsd urdaslull eueny WwHSFHeILmasE Caram@)
CledausnE (e et 2 ulleny s&samaud@n QurElE CEuiu@Gd AdFenFunELb.

Llenamrssice sré@eam_ceny ol atgums Wer CsmmisSmbg NOUL eneuss
Cauamr@. @snHE@ Cuowller &l & ymdld QEmpone Bgen epab Wer Qenemiieny
Flainig sHemd, QaenaGud 2 wihs slenemulur wag GaflawuGur aRsg eum
21 D196 Brog uflFbLmod geraflefl Geuetrid.

wIGES, slen gGsaid S sselldenc ereiprd eUrg el 2 @iDHEHHSTE
2ieng LDH QwsH Sieueny Wenblgm melmhg N GFiweord.

enfITERGE 2 eremaneu s Hlenemeyen Weugms G(EHsTed 2t Gar n(BSFIaLnemnansd
Qareamp QFde Ceauan@b ideog WwHSSHeenr afluss BLbs BLS850E Hmodgieur
Ceuahm(id.

et fTEHEG e cremmaneut swhlenanenay @WHSUITHEL, e GIGTLiHg
saurfl§g 6 Clsramr®id Qb i, s(WsHs, QHUL eueny 2 6fer By enLsemers el
L@, Beng epdaei 2 gefl Cla GeauanrGibd. Goayh el (Wasdla Geliits semeatany
QgeaflsEs Cauam@id. 2L bSlenenr Benig GOLON fswrer LSy srHGOIC L eurdlujerer
QL 58hE Qarar@Cumi g5 Geauam@ib.

3FrERS@eremmeneuflen seursd HlenMmpbarCon, g fr.Relll G saundssrGor
Sjeg) QUPLILI_6T Falgll SFamsons GmbsrCer L emquins FHNLD STodéarod Cleuphens
seaunssdhasrenr gour el Qe Ceuampb. ClFuhHans seunsd oifliTsflsEeE o cremreneurt
GUMONLD eneusEBHFTD SeupHenn HEHDH CauaHid. LIDE cutenil &5 GlFi CeustrHid.
aumuiléd [Fleny wHNID gHas CLmmeTser @QBESTR Dauneny sl aurenil sHHHd Clewnw
Cauam@id. upsener Bmis su55 Cstan® @EbsTe HHu 2 Cars sa6H aag b
LTSFlawen. LPSEHEE QoL ulld CEmGsg aureaw Beg Spds e Garer@Lb.

et (wenmsaild @hs OFuhans sanssand gHUBSSMLD.
1. Ganregr Glpevbssn (penm
2. el eumienfl CQFunens Heunsd

3. (péG epeld Glawhens Heundld



1. Camrsvgi GIHuIshFsHr IPsHY

ugpenpuilér urlssLuUl L BUT GUUDLUGES eneudsLILBGEDTT. BHjeuHen Ll en&aer
iy HF SMOEEG gl emaussLILGEDG. WsHed GEingb pul urdéstiui pufler
S@ULSSD wemquill’ () HTHE g srenw L SEWL, QL g srene Bliqub oy
Gauam(Hid. enssenen L& b, BL&) srene BLligud o Cauatr@ib. aresaer oL SSTod
fgrenons urdssiulL sufler gpgflen g LHEs CaatrGib. e PSS QETH&S
Cauamr@id. @semed urssiur L puflen plenyuiged oipsslLBeugie urdsaiul L B
CEuhensd SaTFD yenLaurt. Gibpenpwreng @rear® GBMgser Glelwtii. Geuar@ib.

2. sumufad pb&Hs sumiaif SFWwHma HoiFib

@uapenpuiier urdsasiL pufler eurleu s smppreang) eagILIGEDS. STeF)
urglasiuL pufler epsens enssams Ngsa apL LLEEDS. WD 2 s6i Gainyn pur
pen@ @apdg urdssiucL puflss amlanfurs sthenp csgieurt. @sema GHrquTs
snhpreng BienTuiTase GeassliuGdng. Qs urdésiul L BT QEubnens Heaurgd

SN GURIT.

Breath in

Pull Lower
Jaw Forward

YN
\ \‘%l\"‘«-‘,}:
Pe Head ST Y
Backwards Lay Victim on his back and

Loosen Clothing around Neck

Mouth to Mouth Resuscitation
Procedure -1

o go 1



Seal Patient’s Lips
with yours and
inflate Lungs

Pinc “
Nos Trials

Blow into lungs (12 times every minute)

avoid patient’s exhaled air

Mouth to Mouth Resuscitation

Procedure - 2

Ui 2

Mouth to Mouth Method

1.

ISR

urdlsaliu’ L eaueny LhidS eneussa|lb

aumfied ensell @ BréE winhg Qphsrd FMdslmeab.

CppBlenw CuhHLpwrsea|d, Spgrenemu SHLLprsabd GEmensasame g bsad.
Batm. epda Bpdg LrEssiLeafler ipéams Gosrs Wigds aumufer auflwrs

T SMHenD 2IHE|LD.

3. dpé@ apsvid QlEFWIDHHSH SFVTFD

@bgpenpuiled LrHsstull. pufler Bré@ wighs 2 eTengt ereum UMTSES GalabmHib.

ey eumeni g evaudled epL OLRSDS. Waaiseil GElupd BUT e apfans QDSS!
ppsdlen aufluns sarg Gouatrib. QBEhs e wiaiens seuaflgs eageuans Hnds Ceuamiib.
Bgemmed urlssLILILL BUT GFUDans SeuTsd SjenLeuri. srpHenm eargeug Guflwerrenme
(PEPENLOWNSE|D, GRHMNSSEH&EE UTH Serejb 2ag GausmrHid.
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eflewm S a6l
UGS -
sfwrsm afmLshwés CaihlaBdas aupsHie
Sjenansg GlLnmearsefigbd SLmflu s Adlu geer

T 10 . dpevdanm B Buysaflwai FF. GTQUL_ITGH
Sjempiefled oy _riFlu|eTen LITSmISET

9. GTEO&L_JTEi&ET oL (b 2, LG ig.ersel Wl (Hib

8. Bl grenser W Hib . ereodLgmetr, LGl L_metr, HlwLL mrewr

Wlerr § efusHlen Gumg LwemUGSSLLIGS
O} 2 QIDERTE) . FFJLOTET LDEWTED 8. sfsgner T, &euTemt it
@@ amielicr eresLimellen eranrenlldamnss@ Foloreng)
9. Buglgrar o LGImiLTe Q). jem erair ppadsa . ergleyLilcbenay
I @ e QenawrliLjdaEmen Wemen(ipSHd
<y 110-120V gy, 120-130V @, 220 - 230V . 400 - 440V
sll& g ang) Spssam_cubmiL e @enenrdsLLE DS
<. Hluplyed gk 2. @S e & LCGueh gui . ergiejlidena
wiener GaoersCurg weafls o1 bfler lergen. G MrmuLONS
. 80 kO 24 40 kQ @, 10 kQ F. GrgjequS]ebebm
udd - Y
@ MITHDHEHND OFsnL_rsh .
I g@eﬁ]m (P& USRS Wieneu?
P, seflweh ereg ereen?
BluLl g eThs Wlemaenio 2 enL iwig)?
YCpmLL_neNi&eT eThg Wlenaeants 2 enL_ig)?
erSLLTmeN eThHS Lileiaenio 2 enLWwig?
Bleir § eflug e Gung Heny earpmeomor?
Wlersmyd rsdu @eueny Wenanysdelmba sTTDHD Hanfler ensseanar Lip

Bpsscomon?
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ves - B
HI. spfm amédumussisv afsor sl do.
1 @ ETEmed 6TaHen?
2. flewr ydTFA (Electric Shock)e Qmbg LUNEIsIéEs (e eréaflEmaser Wireneu?
3. IbleH&MILD GTEMDITE) GTEem?
4. SlenGenm L b erempmed ereimen?
5  GlawbDens FaUNF(PENDEET WiTeneu?
6. Wewramyb erbpenmeefiey HwnflsslLbhEng?
ugd -
IV. améawnra afspussd éa
1 Sjemielen enwlieny efleufl?
2 Wlenr Qg‘,]r'rétélemu s5OEGWL pepaener aleurfl?
3. s 2geilulflen auansgsener aleufl?
uUgd ~ 2
V. affosasr afsnmsiféae
1 Her 2. puSS pevnsenean afleufl?

2. Wensrgansens enswmehdCUNg seaiailss Geudmqul (e asfsmasener cileul?
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2, fsirenflined gremmufled LnussTUELD
QuIr@L_seT LHYLE mssHsmelser

2.0, oyfapsio (INTRODUCTION)

Qunglans Wensny CeuenasEhdg LwemLpId GUrmLsener epemmy Gl Gflesemrsi
Wf&senbd. eneu e sLGHlsen (Conductors), e &sL_Gsml Gumglger (Insulators),
G sLgdser (Semi Conductors) eremiuiid. WSensmdeang @il _sHalmbgs WwHCDTT
QL EHDES SLSSHFL (@THSHE CFdnssg) CQuI@ELE W SLSHseT eramaLb.
Werergsams sL.55T% Heanamns zealw GQuIEGLsd Qearslel L iser eemayb
euprisLILihElsnper. @hs Qnevrng e @earmisenemib Lrd) LIt Qareaimehédln GILim(bL_sHehEe
CeflaamL_sLiser eeny GLILE ismeus Gaonbhd HeaGou Wensmrdenssd sLGgb
serenwewl GupBlmsGn. Wearallwd geapuwled QuE@mbUIRID ersL &&ub,
BenaGat L HGL LwenLREDg). Cedlsam &L s eranLieney Weenamy) (Electronics) genmudld
LweL@GssliLbGHerpen. Qanausener (fenal-s8, QeraGalm ubhflu euanssaneryb
GeniGenemud @ULm_SHled snetrGELimib.

2.1, 1fsrsL_gHF (CONDUCTOR)

Wewamyd euprasliid @ sliener Leraflullefphsy, Wenemrdens Lwenu@iSs Henn
Lieneiing (Load) Wenamseng smmuflE Cledaid ( LS Gledwebd ) SIDSEREE Ll Sdls6r
erenmy Quwi. Wenenrdeng LweaLRSEH Geuene Qsuyd QUIEHL SEHEE Goon® een)
Guwr. eram - e NAM, CrigGum, werLrden, A&adl, dengeair.i, Ll GuTsTmanal.
Gunglars erdeonr amswmer 2 CaraiiaEsd WeaslsSlsamst Lweru@dlemer. oo
2 Camsrisaflen auliGuw Weremyd Fenulldemod L& sauwrss Cladheaibd. Genal erefldle
sLgdlaer (Good Conductor) eren jenps&LiiILb.

2.1.1. s EHL_5BEH5EEH CaHsmMIWTET QUNEHIEUTEIN @600 F dasiT
WansLsHulleln @emmiiser (Properties of conductor)

o flananySeng ereflledr sLSHID Fenanventi GLPHlmEs Ceuam@ibd.

® @Gm,r_r)ﬁ',g HergenLeowd Canan_grs @mes GeustrHib.

® fls Qupeflens sEE F&Hens Canary (HaEs Couam@ib.

® sraflfld auenemussniqw gemenoenws Qs gns Bss GouamiHib.

® FHmLDF Grdsieamed uTHsslLLTE Semend QUDM(HES GeuamhHiLb.

Digneug snpbled gHuGd @renuer ellenerasermed SHfILIGLN, gidag Qauliulled, wenp
Gurerpeupmred LrduGur gouLmsed G@msse GeuerTGLb.

® o sLsSflen auflGw Wenammb CFdwaubGurg sl gdluneng GleauliuwenL ujibd.
eranCau Gariugsre eflfleusnung genenwenws QUDHIHES GCeuetrEILD.

¢ Qenenrliy (Soldering) Qeulieugne erefismi @mes Caucm@Ld.

®  @anphs clenaulic aeflifd damsssampugml Q@mss Couatr@id.
13



2.1.2. 10T & EUT ST UTI & & 6iF

BlehGanm_Lib LTIeuSHG:S Gernbs s tarhgg ereflifla Wensmrsms sLSFID
Samenwenll QLTSS Sienel ean euenssemmall LASslLL BeTeng). ieneuuwimeer Sl
Henew WlenaL_gdlser, Hireu flenew WensL SHser, eumy Hlency 10esL SHs6T ererLiamaumLD,
B Bsnsv 105511 _& & &siv (Solid Conductors)

Gleuctrer], GlFbL, LG Bemen, ojapidlettiid, LBiev e, &GO, 158 Brsw @@L Gume
2 GConanser Sienearsgid B Wena 5laGe.

Gemeusamer Wens SgId Geuenad@ Cwadin swidsarsab, Gwadu 5&H
UL enL_SETT&HeLD il LG SS60mLD.

2.1.3. Bysu Bewsv 1T L& B st (Liquid Conductors)

Slyeu Hlenauiefimpg Wlenenrdanssd sLSsL LwWerLd Gun@lseamer el flene
Blens_gdHaer erenflGomb. enal LTSTFD, 5555 Sjbleod, enplifls yleb, enpLGrl
Gureapenas. (pemd L&D Qsrlguigin, Wearsomsealan Geeums Wers,gdlaer
LwerLpenpen. Clorsgflwrens enan LauT Geaulium (High Power Vapour) efflens@aafigyid,
L CLIGw g8 siswL UGrssisea Guretpeuplad LwerLGSms.

214, sunruy Bemev idsira_dHa&sir (Gas Conductors)
qumu] Hlencufed 2 eirer gy iFamehr, afeShuld, Hiums, enpLremel, GLnammene aryy Hene

BlensL_sHaem@Ld. Qg eury] ellerd@aaficy (Gas Discharge Lamp) ifls Cleuiu Hlencoudled
WersL_SHaemrsLl LiwweniB\El simen.
2.2, T & a0 SunmLaer (Insulators)

QeraCell LT eremug) Wewsmyd LTLNg QLITIBHET L EL. DSTeug) WOeTETTSms HG6in
il sLSaTe QU6 e, @sen Heangal_ Wsad s eaeile QEmEeh.
DG GaEsener s LHHIL LmiiGumb.

@soThsamsiv (Properties)

o  _gdlslinguiren Wensenwpb (Resistance), @emggsenwib (Specific Resistance) Qametm_gmis
Qmés Ceuar{EiLd.

o oL eraslifles &8 (Di-electric Strength) oyflesd @més Ceuam(id.

® Hphs Cwssralsssd Gaupealwgns mss Geueamm@id.

o gfls Qaliufms FTRIGL GempanL LsTs S EHs Ceuamr@ib.

® GlaulLISETd 2 [HLTpNrg Seenenlll Cupdirass GeuetriHib.

® sawaiteny 2 figrerod GHEGL Geubd Qupiimss CeuamHib.

¢ Ggenauwinen aulgauanolifled 2 (HaunEssgalqll Seaenneniud Claramgmés GCealambid.

e  aafifléd SLNgSang Geuren WSl QHéSs CeuairHiLb.
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B)si1aCso L1 assmaasit

Qurglains GensGeol Lany epeig) cuenswrstl 1f&seomb.

1. s ssronsw GevaGsol i (Hard Insulator)

ler.() Cuenenl’, Gumiflelat, LFIILIOENS, Seamawry., EOSET, erGLTenenL
2. DSTIEHWILTHT DHDVES 1 HHIMTsT EPsiraGml i

er® mourm, urdllefenared @GermenyH, eumiefler LLEFIULL ST, ESETenEL,
Ny e Gl e
3. ysuBsmsv edraBor i

(er@®) Wlemred oy,udled, Llagcers, cuniafeg
2.21. m&&EHGHATHEHID H|&6T LIS UITHID

Blergmy Cauanad@ LaGain Afw whHpd Qufl e smwellsdr LLTLGSSUILIL{H

Aops wenpuiled 2 ICWNHlSs eubgTd Bog) Lenfl Sipenioul_ed Ceusonsead (pigeiGar®H,
smellsEpd Har BrisEpdseE LW ULTOD 2 uGurssdd Bmhs eumb. I @ Wer
Benewrli wHmid Lpgsener sl CFub vaflég eLGursliu@d s swallsdr, Hnsr
SLugriser Lhh GUu@Hulid sreir@umtd. :
1. &1 gty FCsmasii (Cutting Plier)

Wenary Gaeme UMIUTSEHSE B85 @G WsSuwrer asss@mel o,Gh. Qg
sblgener Claul Layib, Sjeubenn (pNSEGUSHEGL QMisF SHNEISHEL LweHSSULREDS.
Bsen ensliNg.seflcd gliLgmed gy ar 2 ep Gum_ Ll g GULSTED Wleemrbd Qsaaid sbiiseid
Fal_ Gaueney Gy LwemREng). Goaid Geng 2 LGWNASSH SH(HE WwenTaHemer SR L a|Lb,
wrpmeyd ClelflGpmb.

JL_ID

2. soamg Cmasiv (FGemusi (long Nose plier)

enfu Qe Caeflzealler Pms@d HmE wweangsaer Ll wOML CUIHBSS
LweTREDS. B8 Fswns aurblenmell QUL eelCLmES el Wenenan) &g amIsameT
U(pg UNTEs LiuemhiEng.
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or_in

3. 48 (Knife)

e sL_gdlaaflsnn G QPrEGLD smilennsamear HsHD LweLREng!. LsnsmiiLjeny
SiEHpuLLL. swlsemer &b Galweld LweaLREDS. Ds5NEG LISHTL Hoog
Hemmevigsamed e ang g Qmés Caampid. Qans L &8 Flen enLS@E eneubELd
Sferelih@ 47 jdveg 57 Herb Frewr Grss Ceuam@Id.

LD
4. sivagp ysogsui (Screw Driver) gysbevay &mirysi’

Hmsaranflaer (pH&sab, sphpeh 2UCuUrsliu@SsULGEDI. D6 (penanser,
Smaranfluden senaliLpsdled QmeEL Udarisaila LSuorg Hdlu slenLwns wiEprid
Bmsae Caamr@ld. @&l 447,67 87,97 wpmib 12” Berfisaiicr Hen_sfng. Baen Hermisiends
ghu @genenr QUWALEG enpsHComb. '

gsen ensly LISSTL g Hemmevlg SETed Qariwutiul’ G BréEib. ermeuig &
anslifig a6 LTTIUSDHEG searéflurs @masEEw s6iF wrsenaliy sener Gune Hewm_ BreT
2 MPEHTF].

1 _in
5. &Sl 1ghd shvga yswgsui (Connecting Screw Driver)

@sepd Hmtigell cuemseaw snipag. Afu yaraseilsts Healsdng. @pen Gy
Wermeoig S&med oy angl. Qenemiser, srudsd, o mAsadr Wwgewabhiled e erer Afiw
Smasranfisener (pHié&sab, swHped LwenLGEDg Gger sfsul s Berb 44" g 57
G-
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LIL1D
6. Sl sive_i (Tester)

25 106l Lenflwimemisens@ ifle (WaSlwons Leabid smHeliLngh. @& Qenanrd@h
Sl ereliCatu QraEw. enslily. Kerrevig Esmeh o engl. @& deafHp 2 (Henar
aligeuS Sl GemwEEUILILIKBEGD s e W senLwwb, Hwren alleré@ eenmb,
F(mearelley qempd QErLrs GenemiSlIUL G HEGL. smourssdd o Germd (Clip)
@emib Qs s Wler gen, Hlwmen ollerd@, s@mer ofled wHMID SN UTED ereemd
genenpCiLmenm GsT_Hié Carar® Cemi @emamienu QuUbHmSHemner. Qbs o iedlent
WenGemm L tb 2. 6em g Leraflulleh ancudsl o Wielen senaLNTESHD 2 6rer Glammduiie
eiizene encudgne BReNe GmEGE Hlwrer ofearde eqafl@pd. @6 eped Lyerafuile
WenCanri b @éfng erenueang SHHCorbd. GelelensE qafipreligd Yerafluflcy
WerGemm L 1b Qévena eraiig D QG6m pald asmgﬂu@é]mg.j.

Ui_iD

7. @& aad (Pocker)

85 sirenwowner meaflenws Comam_ smell Qe ansllly LISFTD o 6ngl.
Emaneaflenw CLMmSSHIeuSHE (e Sy Flenemuil () Sienwmend Glaligs Clamdrer 2 se ding.

\f‘\

011D
8. @iui (Jumber)

Qg sradfll seaursd, Qemsd aarsd psdluapie geaauiPeashans
2 LGWrELILIGSZW SHellwngb. @ 8SWG,6 SWG erangy 2 afiufled LmLansCaiu Guwfi ()
SmPssLBEng). @ser ensliily QLU gy 6mg amalitiquisr @ Lmb Qmésd Sl
gienemiiles @ns Gl eflenw Qermu er, by Wpanamnild ssSund jgss CouerThHibd.
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f

9. tegry s 2oy (Tube Jumber)

&euddled g LDLOBEHES LHGD Lnsdhe sbifsamer Garan®h Glsaean Qésmailenu
Qarenr® sren Fememui Ceuem@. @ e @ LUndSled upser Qeul L Ll @ sapTaai,
gud Gurgid @EEELD. wnpenanllsd s5Swud QEramh Duss GeauarHib. SgéEn
Gurg @renw Ny S MEGLD ensseme gmend sHn GCousimHiLb.

10. mioun (Saw)

Qg wrleul g seT, L RIS, L & slenLaer, Round Block) Qenausaner Fnrés,
GauetnrHioerailing SIMSSH @WkiG Giw 2 LGWTsULESSILGEDE.

LD

1. » Gsvna giooip (Hack Saw)

@ement) LemIRSS) GLpmilser, é@mrra;g‘s SaHiseT (WpHlLDenn BiMISHSHEILD. Qg6
Qeusflds b @mbumd ez amsllly. Lrssto o eang. Ceucllés Lsdar Farseng
Fol g G, @enpsGan @ambiSeonen eurer Sereline #fl Gauigs Gansreremib.

: | D

ULID
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12. wsh Cuss Gamoi (Ball Pein Hammer)

Qa6 gemev LTHED LGHFG Curd FELUuSTD Bg By SapssuLbBEns. Bsen
&L LTSSTEILD, HM UTSLD BHLUTGQID i, 2, ailEaner g &Sad Whmib &bl
GUMisamer ameaasalb @By sHHued LweauGEDS. Qo LN (Paew FlenL wins
BmE@W. Gser arenienw enaudgl Ly GHLheug aupssn. 0.5 HGor upsHe LGy
arent_saflced LweTURSSUILGEDS.

Handle

13. &amr Gamiod (Claw Hammer)

Qs ssHudlen qm Upsdled slenwner (pspd N LUpsdla Garsdl Gumer
QUENETTHS SeLolILitD STELILGLD. Bhd cuene LGS eneudg seunbled Lopmibd Licvensasafld
LIGEMESD Y euflmener SPpHMTD. A6 @ UDD Hafisemer Djn&sad W LnLb
g enflsenar LHRIGasHGD LwusUhSSILGEDS.

)
14. Guwev (Mallet) 950608, 10948 & Eussv

@a wy CalenasEnée LuenuRSsLLuGEng. @6 Gords LINSIPD ISR i, ansi.
Q@Y ssSwe gellfsslu@n QL hisafld wrissduene LiwenUGSSemLb.




15. maed aysmamda®mas (Hand Drilling Machine)

Wi Lwenssailct giener @DeusHE euCursLLGSSULGEDS. @&smelullsn Fiefuded
seueiiliNg @b Senwlient CaenasGahu gener smallen! enlndg e Lifld K enL
CumESSSE Clanerenaud. Gl enslitliysener LiDMHS Carair® Heiid S(WSSH DD eosuflemme
2ps WNigenw spomid CGurg generuil LGS Dg.

16. oo (Files)

@z 2 Gorsnigaiar G Lty grell &#§50 Galweld sanbisafler UL
Gennssayd LwWeaTLRSng. @bs SimdHearGuoad uritd Guri i’ Herear el HisEhsE
sasaumn, @henn Gl b, Qrlen.. Ceul® b ereneyd GlEngllemrlimer b
EremaLb, GUETGUGENLIL] S|TLD eTerajld HMILD SHEMDLILIEERSGE SSSAUMTM] Sl FLD, 2 (heneT
Srd erem’ GLwfiGEGHmD.

[TT8 )

17. Csmy sivgiwi gjsvswa) (Try Square) ppsmsv 01 1 1

Bengs Qanam(h enssaid, @Hasab Calidpriad, Qaen @rhseids Qe BT
LHNILD SBGoBsald erasen MU lILL Heerer. Qeanss Carar® 90° QeriGarean
Sjemencd FHWLNG |eT&ESETLD.
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HiLE

ll]]l]]Ill]]”[]l]!”.lflfj“
 cseboluass o oossboosboslyseslamsboned nd e o

LD
18. aswsi db@agh (Wire Gauge)

g Glodelu, sieniwnen el egeilbd 2eaLWwg. Qanssd Carem® sbluier
sarseang HINLemb. Qs6r oG Cak Y GL. BFHE swwrer sl Sms L L alanemnr
ppeulons QFfng s Cansreremd. send sarhHLbySaluL. Gauemngil sbfemy el orer Sy
glememuilery FlewpSs Gloglaurs swblbenw GeaeliCu GCsran® eur Geaam@ib. FHmib
Glgmieficheong) LHMILD FSenLulcdergy eumd LsTenSnG erHims GOSN IqHEGLD eTerrCenr
e sblWlen sanon@bd. egrreamws swiSuiler serb 8 SWG, 12 SWG 18 SWG erem Lisw
GUENSLILIHILD.

uL_ib
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2.3. &af_Fsir susmaamsit (Types of Switches) S.P.T. &afi_d

Qb5 sl ez @@ Wasphld Hdaapamp Wwiss Gelweubd Hpbs sHm
Qauiayb. enguflenmred @ussLILBD 1erangemongtb. S.P.T. Switch o emg) e Phase wireay_ e
LR Qenamaasliqme@LD. pewemt Tumbler type selll_& y,sa)b snaragdle flush type
switch augefléd Quflgd LweTULGSSLLGEDS).

2.3.1. @sine_fiubigusr’&af’ & (Intermediate switch)

@ Wenellensens QramhisE CupuiL G nisaldmbs sU.GUUGSS Reuaiens
sell_& LwenGdng. e gryemd Guflu erellonenr enp, GO, Hifls sHaEmar
QanaimL Berlorer HenLLITeng (PpHeLie.

2.3.2. smmps &af & (Knife switch)

enpll &l & ereig) snblys s& geme Gelwlinl Gererg. Qeneu o ieuskisaflch
2 erer Switch Board sefléd Quflgid nwer@dpg. @Fo Beroren gmlly Li_ensaflen g
(penensar Bpayd ellgsHa CQUNmSSUILILEH wHEDI (penear gx(f Socketa i GLmmidg|omm
SiemdalILLHeerg. @hs CEby ulenufer G Lprisdr WsnsmiL e digw Al
an&LSy QuUpSFLILL Herangl. @bs GlFbL L enLser Genennubd S S aotAfiki yemiori]
Qi HieTeng). @same @ibhg Clabl UL enlseT GeneiliL] (LPeneTsEBL 6 He (Lpenmuile
Qanesrs s ILGENS).
2.3.3. loufsraai’ & (Mainswtich)

Quuilen el é i G Wen@enanriy, Qanfhaml Biser @eupbler erstienemeniL
Peugb geamgss LweauBEng. @30@ (Iron Clad Switch) ereiimy GQuwrr. &gl
B(meuenEILIHID.

1. Twopole I.C. Switch 2. Three pole 1.C. Switch

Two pole 1.C. Switchéb phase wiredd epqp fuse unit 5E5HS pbWIT fuse wireayLgyib,
Neutrol wire Crigms G@bL| LI winsed GLmGSSUILL (hererg). S Hlov Genew i isamen
Earth terminal gpeim| 2 cirengy. @eliouens Switch g eng 2 Corsssmed oy, ar epig.anw Glsrerr®
L&sEaT_ B Hape epeod PenamdaliLBEng Qsen epculd fuse LIPS Snba Fiklain
Luigy|ib. Main Switchelimi g CaefiGuw sLgdaer Distribution Boxé@ erpég Cedaluidng.

2.4, bifyysiv gyeft. (Fuse unit)

Fuse unit oy eng Weanaphled oang Weasrsasda gpuiid Gnsaspm Gumsm
Gepsailer Cung fls WenGam L ggna Werengend Lps ghULMOD LTHSETESDS
Hs FowSSHS Fuse wire gy eng emdl Benanenn germgdg ungsEré&ing. Qe o drer
Fuse wire gy, emg Tin, lead, zinc alloy sebhs @enpbs Geuliublencouile 2 m@h Sner Giamemm
2 GCaradsnd o, a5 Fuse LupgenL_boned Wenanild Lipg ghul (Hereng) eTen biuicmid.
aover e emwliseiigd sEHs derey fuse Cur@eug LTFsTleL S@rHDG. Fuse
gpeng 10 g bw, 15 bt Gurerp yereysefics QuUIESSLILGEDS. Fuse Lo
aUanSLILEILD. Beney
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1. &TLCre <oLiluen
2. SILGaL colNuLein
3. H.R.C. Siy,evyyem
2.4.1. &1 Bpgn obifugsiv (Cartridge fuse)

Béleuens fuseser HGBawms TV, Radio, Record Plier, Voltage stabilizer Guremmaeubbled
LweaTUREDG. Qs enwly fAm sawanty Gwrller QEmuUpeed 2.Cors ey
Sjen&stLlfp fuse wire gy eng) eumy Hriudul L @bs Gwrllen BEeld oyenndaEll
BoueanansEhd o Gens apiuler Genawsslll Gerengl. Fuse L(psenL_bane searemn .
Gpnild Qgeflans Qsflfng. @dieems fuse Lmp eallgns signbisen aiflu g s
ThGs QUTBSS (plib.

2.4.2, & -Gar bifgsiv (Kitkate fuse)

Qédicuena lean oG @Qepsda SLEB Wer Qevemiils@Erde Qufghd
LweTUGSsLILG S g). Reunie Sksrame Gawiin’t . gl ingHulse Gren® Hencwmes
QenewtiiLy (penenger @(ESGLD. @l Wer 2 (7@ DevpdE e-arGen aurssniqw WlenGemm L
surens @@UDEL Wer 2 (5@ QenpsE GeusliGu Wler LighellDE GCledeald sbLNu e
BELpwh QenardsiiLhEnsg). W6 2 (HE Senpulen g LIGETeng) i IS eTeumd,
Gupurasionearg Wl 2@ Qenp smud eeamid HowssLLGEDg. Wersmy SIS,
WHlemLienellhE ClFwaid STluLb Wlsr 2 (KE @emlapuﬁlaﬁr SgILnESgI e @anamssULIHEDS.
Wer 2.(h@ Renp SRS e @@ Wer 2 (HE Qentp QLRGBS IHEGLW. et o (MG
Benp yiqiiumsd Hlenewnangisalb CpUTSONGTE) SHOUTS qhHES5E SugSTs @(HSGLD.
2.5. sunsvanamblal (Wall socket)

&) Soldering iron, table fan, radio, TV wphmib 1lsiamgemiisenen Wlsna lenemiL e Qlancmds
SleslieneamuL e Swmgrs Carear. Fngemomg. @He 2 pin, 3 pin womid 5 pin plugsener
Qenewrsst LweTLEDE). @5 5 BT wHmL 15 Bdur eueny WlenGemT L
DITEYSHENET SHTRIGLD.

2.6 &a0ms.Ggmsiv (Ceiling rose)

saeny Wenalff oeg G dNasg o fluanfiie Wenslaner UPRIGMLSHS
Ceiling rose LwsiLEEDS. @5 Qreaw® icdws) epenn Renams@GLd HHGSL 6 Falgll STT
HabHsner GlsraTherensg.

@gen auenssan 1. Two plate ceiling rose 2. Three plate ceiling rose
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sfleormr SeB6iT
LYY
afwner afsmLsomwd CaHibl&GHeS sTIpHIa
eremug Hensl S

2| SEISLD 2. Gleverafl @, GlerbLy F. j@Lileflwid
en&ET ereng] WsEF Hmhs |
9. flersL g oy, Wlemamiy Glummer 8. seonsLsg IT. eTgieLlcvenay
@emBigwi” sefll fen LwsH
3. @ e eflendens sLHLLESS <. gen Copu_L Wlenellearsens
S CIRICY:
8. saflggeaiiurs sl QUUBSS . GTGla|LSlenen
EfaiGrrevali(mhgl Wenaliener GlLimieug
<. Gumiyer Wlenangemnd <, TedLfE juleln
8. 2000 watts GQameir_ el Lir M gl eneoLs

BULSHGD, PNISGUSHED, FTqiLsHEGLD, GenariLgHELd LwenLGL
&S S(Thed

S|, G lgedFeur =, Wenamiy QanemL. snb\Gearagen Senerr
8. ene® s . G&ey Wenemur
el g lLSHE LG LwWeTLEL n&&mel]
. 9Geruirt 3. G lqEnTeuT 8. by &S8uD /. &GEch
sLgdlsaflen Fyloener gemelil LweLIGItd H(Hed
3. lgenly colsmuT 2. SWG @. by ereCamed . ergiayLdldtens
uad - 9,
' A &5 & & 6150 ofeni_tussil dud
Blemamy wenflenwt 5L HULESS ereuauens &l LwenLEmE?
FriCrreiv ereleuens GLIT(HETTR i, eng)?
SEdler Gou el feir GrLiigmbi ereucuena?
sell& gy,eng ConpLen ereleurn enenrdsliLBEng)?
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PVC eremuigatr GlLimmelr oremen?
UTEISIUIL| STSERISERSE 2 STremid CQaTH?
HCau selI§F Gungleuns ermiE LwerLBEDg?
v&s - @
. P aundSiuntaatsv afsoi_wisf e
el S8 erenmcd ereien?
WOlGTSMLIL] GTeimmed 6T 6biawr?
GEDEHL_SHS&HET G GTamen?
WeaL_SE&@E 2SI (.
L&G&r&snﬁlqas@é;@ 2 FTTERTLD H(IHS.
D5&ES(HeNEE 2 HITEWLD H(HS.
&S -
. a@é&nTs aF s sH &,

WeraL g6 euensaaner ellanfl?
ey Qumpersefisn Lamysener allaifl.
@il euenras (i) Tester (it) Cutting Plier
UGH - 2
afFourssr afsoL e éa
WetrsL_gdlser wnmw WensmiLl Gunmerseflen Geammhisener alleufl.

massmallsaier cuanssenear aflaufl,
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3. iflsireufled eNerSshigEsT OHMID 1g.H. LOl6TSDHDISE®6T
(ELECTRICALTERMSAND DC CIRCUITS)
3.1. aflapsid (INTRODUCTION)

Qungieuns Wensmyoneng CHT HiHausHdl(mha i smaudens Crréal umifpsg)
TG FnMICUTTSHET. T ero&Lenser ardi gunmeusHlalmng - CoHT ZHausHHGL +)
umlpg Qeadaiper. Q5% craslyrearsalsn ) @l L SagCu WeanGeam L b erendGmmLb.
GaunGpr® sbupsiL Qeared o Weareflwea eumigenssaner (Electrical Terms) uihis
SmerrGLITLD.

311 «fsirGsornib (Current)

ereosLprenaatien il G flenGamiLLb o,@Lb. WlerGenmi [ SHlen 2o bWt
@ ganen SbIBLLIT erenmLblen jerTeneud FH(HeSludlen epeld Berssemd. enGem L &Slenear
1 eretim yemLtwimer er(pSsned GHINHHCnLD. '
oy s

sL g6 @mHE Qe G Lylenu e eflenmquile, @b Faeib ST sLibg GFemnred

sL_gFuflen aufiCw Gacogd WenGenri L Sfleh jemey @ DN 2, Gid.
D & 1D
2n x 108 cramenfléens QanarL aosLprer Gsr@ly @@ @b erear
auenFLIMSSLILIGEDS.
3.1.2. fsorsaraps s (Voltage)

sLgEG0 BenGamL_Sens LSS, SISTUF) eTavdbl nrensenet haiss G5emeuliLiiD
SNWws55mzCGw (Electrical Pressure) GeundvGLgy (Voltage) erenflCpnd. @& V eremanid
apsETed GNésLLGEDg. @sen g (Unit) Gaumdl (Volt) g ob. @semer Geurdl
B LT epEILD BIETEHSHGOMLD.

53 Gasrsv (One volt)

R FoILD DETEETET cTSLMeNS6T e ellenmy Crrsdle @b Guwrs Coenauwimer
Blerefwss clens gy Caurdl. aren aianyumssElLREDs.
3.1.3. isitgsme. (Resistance)

e sLsduller eufGu NerGenm_L b GaoaybGung), &sLgHureng LSlenGem L Lb
umileugHEe Smb aHfaubu WeargeaL aardlGprb. @5 R aaraid er(psdgmd
G LUGEDg. @s6r g @b () Y G @eman glb LT epeld ojeTéSEeL.
gplb (Ohm)

@@ s-gHuller @m Wweamarsehd® Qe Cuw 1 Gamal Wereanipdsd 2 arer@LITg),
g6 aufiGur 1 ybiwr WenGenmLd LThBsTd H&sLgSuler e el @b @b
UG- '
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314, Wsissfsdhg afswa (Electro Motive Force - EMF)

Weramdled, erevdLpenisaner gm LstafluNelmbg Cougy @ LetallégF OomissiausnEs
sryamworen eflengGlu WeraflusE ollens aeriu@D. Q5 Ceurdl eremenid ST
WIS f3
Beraflus@ elens = Wenenpds Coupnh + Wenanpds eSpFs.

(EMF = Potential difference + Voltage drop)
3.15. Bareorgpd s Camyun® (Potential difference)

Qg WHensphler 2drer ereneuCwenid Q@ UdiaflasErse, Qe Cw gHULSam g
erenpss Capun en s GhHégn. @5 PD. aam s&méswrs oaipsslLBEng.
GsaienLu @ Geurdl oy, @Lb.

3.1.6. wistrddmsir (Electric Power)
@ Fisend ahs Caussdd e ol ahisgssd CerarfpConr oHGa Bigen
e Soel eremiLIBID. STalg e el CHISHL @ srpeand arOSHs Carerepd e
&8l e e Hpewr @D Qe e eurlev (Watts) @b Qaenen P erenp
SjenLwiner arpSHTe GHLLIRSHCEHTD. Qoenem eurl. BLLIT ppeuLd BeTdaEemLb.
P = VxIwalts
Electric work Q

It

P xtwatthour

1 Unit

one killo watt hour
3.1.7. 16si @snL_ufsir 6F & a&siT
@ WensHMd o drer easLgFuler Slengenwireng Spdsan Hencvsenen ClLTNISE
LRHOLD HenL_SmF).
® GQummener CUTMES oFmLIEGD.
o Sena_gsHuilen BersHn@ Cri gl wrmELD.
o WearsLsHlen @m&@ Clau Quurliing erdifelflesdle wrmu@ib.
® L&G&rangg]uS]sﬁr GeuiLl flencenw) QUIMISSHID WlenganL il era| LIMILIGLD.
1551 DD HswThAEGD IpsHm)
Wlemgen- = @engsen. x Herbd

GnéE® Gle U urly

R = pxl
a
R = Wengen. - geiv (Q)

p = Qagzem - b BT (Qm)

_
Il

WenasLsHlufelr Bertd - B (m)

o
Il

WersLsdlulen @miseE Geu G Lply - &.8,
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3.1.8. Qawshgsmi_. (Specific Registan)

@@ Qunmeaiien @ens senL eremiPeug HLIGUTHETTED e | G&l x 1 Qb x |
Qlzib. & sgipsdlen et el LESRIEEREG e lemen W6 HMLUND eTemEGLD.

I Cm

o
AN
1 Cm

o in 3.1.8.

Spsanr, L aumanuld eCarsdsEpd aunder Lardseaiujbd

ClarRssuL_{pereng).
2 GeoraLd
SEIGLD -
Qleucirafl -
ST -
ey Sarfluid -
gLILIT -

SHETOTEUOITTIG. -

Genssen @b B e
242x10*
1.63x 10%
1.724 x 10°*
2.83x 10%
8 x 107
10x 10"

1 Qa8 Ber(plbd, DiHepLd, 2T 2 el eugeuddlen Cube) @reavr® it L&EESHDEGS
Qe _CGui 2 6er enLenu @andgen. erendlCpnid.

sThHEIh&HTLH 1

1 #0le8 @uiéE Urluere] 50

BLLF Bergpid Qamenr gn GFbY sWbEuld ghuEL

Wlegenl_eniw SeamHLiydaseyd. Glabl sbliluler Qardseam 1.72 x 10° @b Gls.5.

iy
Gleby &bl Herd
Bemb L
GM&SG urluene|  {(a)
Clab swuller Qenssenl p
R

= L =50m-

= 50x100cm
= lecm?

= 1.72x10%Qcm

= pL
a

= 1.72x10%x50x 100
1
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0.0086 Ohm
0.0086 Q

WengenL (R)

STBHHIHHETLH 2

@ Sadlaiu eufldr Gnse Qe @l upin] 0.009 cm? sen QeandgenLufer
iy 2.69 x 10 ohm meter. y&aLsHule Q@ (enensEens@ Ren Cuw 2 crer Wlsien(ps s
Gaupiun@ (PD) 20 V. gysei aufiCu 2 A iflenGemrLLb LmiieugTas ClEmem_ned, issLulen
Bemb erelaueTey? :

Sy
sLsHllen @midE Ceul@U uriyy (a) = 0.009 cm?
= 009 x 10* m?
QangzenL (p) = 2.69x 10° Qm
WNeenpsds Caupir® (V) =20V
Wler@emm_t_1d (T) =2A
Wergen (R) = Y = 20 =100
I 2
oo Gogyy R=pl @4leNmHal
a
1 = Ra = 10x 6.009 x 10+ =334.5m
o 269 10
\AensL_sHuder Bard (1) = 3345m.

3.2. aLdampup Hmsiv (Conductance)

@ Qunmer WeanGenm L geng sLGZID Spener Bler sLGgd Hpen erendlGpmbd.
Qg @ Cuor (Mho) (b + ¢) enert G GGl S|EPLITET GT(LPHHND @MlESHemLD.
2 P RS D 55

sLSHID Smwer G= 1/R Mho( Q )

2 codlayeirer LML &6 penendgid eupdlen s HenL, SLSHLD Hmer L fuieupens
Garem® 3 Wfleyseans cuenslLGESLLIGEDS.

1) eraflfléd sL_54) (Conductors)
2) Ml sLgdlser Insulators)

3) geop el HLGSlser (Semi Conductors)
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(1) ster&sv &He_&ddbsit (Conductors)

WenGemm_L-Geng e anflCw erafifled sLSFID GUNBLEERHE eraflfledr sL_gdaer
aenlGombd. QLngiaurs 2. Carshiad Headgib aallfle sLHaen o GLb. HHe s_SFID
e Garer. 2 Geoonsd Gleuetafl o, GLb.

er.&m. ST, jeybdlefuid
(2) y"dsv s G amsit (Insulator)

BlenGeam L geng se auflGw sL_S5m5 CunmLaensE Sifldle sLddser erendlGpaLb,
2fifled sLgHaer e srgamiisaiicr e smliy CuT@BLsemrs LwenBHSSHEGDTLL.

(21D} &eHTemTiy, eNOSSET, HEOBT L enl
(3) @smm W'sir &L st (Semi Conductor)

ofiflé s_sHaEnsEd aaifed s sHsEps@L Qeni Ll L Laren Glsmam
QUL SEHeEE Geop e LgHaeTr 2y, @ib.

{2.10) Qggioneflid, HedsEsren.

3.3. uisir swi AauduBsnsv stsvar (Temperature Co-efficient of Resistance)

0°C Qautin Flemaoulléd qpp Gumpeflelr @ @b ojerajeirer Welr FenLwineng 1°C
Geuiufleney 2 wieyd@ L6 g6 ensen Hereiled gHLGLD LIHOL St LOGTFHemL
Geuiuflency eremr ereminpd. @o Wenr senlufler QaulinGsry g Wenr genlLullel
Cleulius @ewraid (Temperature Co-effecient of Resistance) erengitd Sjenpssiu@Elmg).

@ Wer sL_Fullenr Wer genwreng 0° Gain flenaudled R gpid e seml_emivs
QanaimigmLiLgns Ganam e sL_sHuler Geuliflenaeany °C &@ e wurggid Cung sLsHufsn
et semiwjd R @b e sen_é&@ iFaMsdng).

QUOunpg Wer gevLuler wapur® R -R&Hg Geuliuflene wamim(.
AR = R -R Ohm
= a;r_g_'r,@uﬁ}e"m <2, bLl L6l FHenLenwiuib
<) Gt flened iflsfllienLujb
8 o Gaons sLgHullen serenenud QUINISSS <, GLD.
GengGuw
orR -R = aRxt
or R -R, = aRt

gélv o eremug wmled (constant) @eng o eremLiF FenLulen GaUIICSELD BiedavF)
ey Gemrsn eremiLIEiD.
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GLofsein FEMITL enl_ SDSETL_GUTH| 6r(LPSHEULD.
o = R -R,
Rt

R =1 guligd whpib t1°C eren Glanet_med
o = R-R,

O°C Qauiuflencouiléd ga(m goib et senLwerer L& °C Glaniu flenas@ e wigsrLpw
Qumps H&sLS5sU0 fefssd sL_sHulleln ojeneneu Wengen_ Geuil Glap (Temperature
Co-efficient of Resistance) eremdlGpmb.

R-R, = aRt

R=R,+ aRt

R =R (1+at)
STHHBIHSHTL(H 3

@0 QFbyssblifler Qaiustsw O°c @is O°C & Geblber Weargen 1500
erafler 25°C Qautinflencouileh o &abIASen e SenLullenen Sretms.

Gleby swiluiler genulelr ClaiuGsp 0.004°C
Siiny
senufel Gleulii@ap =0.0040 per °C
0%, Blergen. =150 Q2
Geuliflencay 25°C

SjULnguirerred R Ro (1 + at)
= 150 (1 +0.004 x 25)
= 150 (1 +0.1)
= 150 (1.1)
= 1650
L wirented GlFbL Sbuflen e en 25° wid 165 Q)

10501 S G &Horl'sh SsudruBensd wINsUC e F50 1057 &HsHLufsv gDUGD BIYUTH
(Effect of Temperature on Resistance)

Qsby, Gy Gurem giu 2 Garsgdled Gaiuflens s witsTd, ibHs 2 Gons
sLGHuNer Wil sen iHlEfaELd. QAN HHE MU 2 Canssierse Chi Sl ClaiGsp
(Positive tempertaure co-efficient) @mULsrs <yHEGDmb.
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wrisefs, WGrsar Curarn sl (G e Carssdd Geniufiame sfaflgard oibs
2 Goons sLGSulsh e gent_ 10s, 1008 Genphs sereflcr GoumiiFid.

Areu WenaL g4 Electrolyte) wpgnd Wensmiy CuUrgersemTdl a&sT, Seamemig.,
Thuf Gurenpenausatles Qeuliflena yflsfgamed Wer sen_ Genndpg). CoaIb, i, Tsmer,
Blures, afledlwbd oLdw ey flaver sLsflsefler Gaibene flsflEagn Curg Wex
Henl GmDEDE).

3.4. spansiv s (Ohm’s Law)

@ Wenahhleh 2 eer 1flenGeami L b, tieranlpSstd Wensen_ g Hucunenn QenemaELd
fufemen ‘G’ eremp Pflefnd et sarGilyssnt. aaGa Qs o4 ‘@ba A5
erem LR Em .

@ Wearapder Celin Hleve wIHTLS @MHEGWLELUNS, Hen BGw Lmb
BlenGemm L onengy, erLCLTHLD ihs Wenspdld e erer Wenanpss55ne (Voltage) Grir
NfgsHad Weinen&@ (Resistance) er i ellflasHaid QHH@LD.

WenrGeamrLLb = hlenempsgid

lergenL

R=

— < <

V= 1x R eren yflwieomb.
@@ Wenanilen dlergen_ rmroeliims@bEUTg), Wenanpssld gaq.emmed WenGemmiLLb
Fa.(p\LD. Lleem(pSHBd GermbaTed WenGamTL L LD Genmybd eTemIengLd fiuicuid.
WBlenGenmL1b, Wlengeni, Wenampssld AW QHs epern erelsafleds gGsamib

Enes(®) ereysar Qg fibae, epepraug) Siereneu sam{y Sgiedl cmb. Qsen gl lenl ufld
Ao samrd@Gaener) LMTLIGLIMD,

SHIH oy hr6iT

1 @@ Seaspiler Werean(pdsd 240 V. oiger Wangen. 12 gibau erafled, Wilerammled
umd lerCenmmL_gdlen wélienl sy

Wlenenpssd ( V) = 240V

Il

Rengen (R ) 12 0

?

It

WenrGemmrLib (1)

g afdling I = VIR
oo 1 = 240 =90 A
12
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2. @ blearsnien Weranpssb 230 V. gife 10A BlenGam L 1b umlbgred, enghiber
lergenLenild HemrdEHis.

Warempdsd (V) = 230V
BenCemm b () = 10A
WergenL. (R) = ?
@ibab efiflng I = V/R ereffled
R = ¥
I
Bengen (R) = 230 =230
10

3. g Weasphler letgen 40 @av QmésEbCurg. SHs sHhlea afGu 6 A
WenrGemmLtb uriifgned, sybillenspilen Lolsnen(pdssensd sHetr@Eily-

Wergen (R) = 40 Q
WenGeamri_Lbd (T) = 6A
Weren(pssd (V) = ?
ge efFoiLg I = V/R erefiled
A = LR
Vv = 6x40=240V
leiren(Lp & &Ld = 240V
3.5. i sirahmy

lenapm ereirug WenGammlLoreng Fliener Lerefludlelimng WensLdlseflen eped
legnssaflen (Load) anfiGu umipg Oeern pHpILCUDD LMoL GHEELD.
flenappisaflcr 2 drer cuenssaner) LHH @nig SremGLmLD.
U5 & b 5T

1 phpdGupn Werspm (Closed Circuit).

2. fimpg Wenapm (Open Circuit).

3. Gm&eE Werabm (Short Circuit).

1. gppmystumm Wsirgzpmy (Closed Circuit)

LLgHe 2 ereraury WenGeammlLoneng eem Sjevewg U ifleLiensaaflsn (Load)
aufiGw umisg) Clsesimy Wenshenpls Lisdh Caldng. @sGa Closed Circuit eremiu@Hmg).



. |
v 3.5. (99
2. &wha wWsirammy (Open Circuit)

o O) vl T L /3

_ﬁ/z; | }T I
S um 3.5, ()

WBletr @ememrinied sefig ON QelwutinLmosd GmberGean, ojweg Geun| SRS
et guiiser glemg sl G @panCGeon Wearann LisHiuenLwnod Qmésn. HesnE
fons snm (Open Circuit) eremmy GLWI.

3. @@ wWsitammy (Short Circuit)

£ crr Nl

/ Ui 3.5. (B)

/
ﬁ/,c : ’j—{ {
UL &Sl sm_wetareurm, 18len Genemriieyeer @uirser CHluIns gemenmelmem
e RsQsrenenbGurg Gnsesann gouGHng. HFreug SlenGeammLib Gan® (Load)
anfiGu Gsdemod Ceaup anflufies Qssime L e @ps Wearadn gHul G AGEng. o
engen @oons smremgaste, @sen auflGu umyb WenGenmL sl jerey dsfss
Weir oenwlidihE L,UsS THUELD.
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wintaday anu®Gasr (Leakage)

WBlewr @eneniidleh 2 eten uiTaaied qeinm), lenerg et Qurr@aﬂéisr Cuwpurlindé (Body)
Curgiaugne Weansflay goUOEDS. IGUTE WensTsamseans GaTlLr® agré (Shock)
GFHLIEID.

Wenamlel euenasar Classification of electric circuits)

1. Qgmmbler sibmi Series Circuit)

2. Qenamrésnn (Sidwg ) Lss QenanrliL (parallel Circuit)
3. Qi uds s&pmiser (Series parellel Circuit)

3.6. ari ¥sir &mmy (Series Circuit)

TR R, R,
——>— AW

V1 < V2 V3 )h

E(or)V_

—

1

g 10 3.6.

Wlersmgd unieusH@ @CT @@ LUrend QHEGLTN Q@6 Sideg H5HeE ClopulL
et FenLsener QenerdH(HeGLd e HHm&@ Gami Wenann erendlGomb. g@m Clem i
ewahienr Wler Glemenriiy L 1b Garhidslul Heterg).

@8 R, R, R, aretip epeimm) 1SleigenLser Qami Qenemriber Genenrs sl (ierener.
@4 R, e senLuller @md wenanumeng R, e genulem =y,7b0 (penemujLgid R,
ilelr genLulelr @mifl (wpemen R, lelr sentullen bl (penemul_aid BenerrssiiL Giereng).
Cuhaan Wenanld Wer oL $8H@ @Cr e ureng WL HIb Sjenwdng.

A Nerapdled I LGl enGenmi b @&amifler 2 eren erébeor senulgid @G
Serailed LmMiSmg).

V,=IR,V,=1R,V,=IR,

@ubibletr smiey CLonss Wenen(pSsid E Gaumddl iflerenpdsioneng) qeuClaunm enl e
Sjerener GQLIMISHWD wrPUGdng. edbearm s ula GnséGs gHuL Weran(psds
Gaumum_enL_ Serenwss @Genpriy Potential Drop) erendlCpmb. Qe snfled 2 arer ereveom
Bererpss Geopyselen st (i CsteansCu oips oenwlinier Gorgs e pss
GCoumin® <4, GLb.
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Glorgs Wisan(LpssLd

Vv =V, +V, +V,

= I(R,+R,+R))
Y = R, +R,+R, [Y - ﬂ
I [
Suigureéd R = R +R, +R,

QarLi e Qenewribch Clongs Weh e winens) b jenliblayerer ereoeom Lolsh
senLgaflell Fol (hd ClETensse FLb.

5 R=R =R,+R,

ClerLir shifled ercvaum senl saflgid @Gy erey WenGemm L b LMLEDS). igreaug! [
LommieuSlehenso.

@@ Ggm_i Genamniié s serisaner Batteries) QanamdHsTd, oiHS FDHlen Clorss
Wlehenipsslonens), Wer sanisaler salggel Werarpssrtisaile & HF Cgramas@ Folb.

Sipsam QaILiT @ESle preng Wensmrisdd BenarréslLL (Hereng). Siaupben Ller
SiWwss Caumun® V, V., V..V, wapCu @b Qb e anhflen Gorgs Weaanoss
Caugim@

V=V, +V,+V,+V, @b

| | (| |

[ A 1 i
Vi V2 V3 V4
v
it
v 3.6.(9y
10601 af By
I = VandV=IR
R
\Y = V+V +V. +V,

@euGleun(p senLulgyib Wleiam(lpss GenDLiL|dSrerT
\ = IR

1 1
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v, = IR,
V. = IR

3 3

A% = IR

4 4
Where R ,R,, R, and R, are the internal resistance of each battery.
Therefore R = R/ +R,+R +R,
STBdHEHIHHTL(H
@@ Csmi sohld 20 g, 40 @b, 60 @b W6 FenL &eT Gememdsiul Hereng.

erafleh bidlen amifien Glomss sen ereucuerey? Wisiam(ipgsib 240 Ceurddl. eraflcd Famileh
IOleGenmL LD GTEUGUETEY?

200 400 60€2
1—— R R, R,
240V
LD
Siioy
R, = 20, R, = 40 R, = 60
E = 240V,
R = 7, I = ?
According to ohms law
I = v
R
Where R = R, +R,+R,
R = 20+40+60=120 Q2
R = 120 Q
| = 240 = 2A
120
I = 2A
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STHHHIHETL(H

@@ Gsri apflen Clbrss Wer gen 60 Q Ghbidler shifld ppeimm FHenser
BenamssliL_fereng). ipsd Greawr® e senLser (penpGui 25 Q, 15 Q eraflédd epenmmeugy
WBleir senLulleln jeTa| wng)?

250 150
— ® R, R,
Supply
1D

biiny

In a series total resistance (R) is

R = R +R, +R,

R, = 250, R =600
R, = 15

R, = ?

R, = 25+15+R3

60 = 25+15+R3

R, = 60 - 40

R, = 20 Q2

Qerimbdior gpadws of Bais
® Qani Wen apfled Wensmyd Gladew Cr @@y LTeng WL HLL SenpdlDng.

® Qi apflen Grss s Hs sHHa aden Wer smLsalsn sl HSQsTMmasE
o R=R TR R, ..

® Gari spléd eréveor Wler senLsaflgd by oene| WenGeam L b Lmujb [ =1

®  QFm_it smblen Guords Wenenpssonang), eeubleunm Wsr sen ufayd o arer eSS
GepliLsafien (potential Drops) s i Ogrensd@ awb V=V +V +V__.

®  Clgni spiledr eep Welr SenL LipgenFSIILD, SiHs Weahm (papeugid Glawe g,
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3.7. @wmamrdapy (oiV0ZH) LEE Gewsmriy (PARELLEL CIRCUIT)

Bramh Seeg 9s50HE Cwhull Wer s sdfllar o (penarasd wWeyld @emirs
QeavemssLL® @@ FhSHleuybd (Junction) wHODIE (penenaer WTGD, @EMHTHELD
QaemsaliLIL G LHEpT, shllienuu|b Garar e genwliantl BenewrdFhn (iceg)
USs Qenemrii erardGpmLb. :

T,
—b_._._# Q‘
A
o
» —— Rz | &
p o
T 4 Rz

V - —

UL 3.7,

Gupneer_. @eneméaniics R , R, R, eretip epetim) e sen_ser Glenemrdariun (Heireng.
Gupear. Qenawsniles R hengenwe [, g ibwrr BenGenm t_ptd, R, Wlengen_uflcd
[, gy llur lenGenm_Lpd R, Wletr genuiled [ flenCGamiid umiifpg). SEsnilcd Limib
Quondg WenrGamLib 1 gy biunt, Q&spilen Congg Wsnenpdsw V (idwg) E oy @ibd.
Quniflen smdled aréveor genLsafaibd Gy are Wenanwssd ghLbGEDS.

Qe Genemaphler Gorss WenGeammiiid 1= [+L+] Qe enawsspiien Clorss
WBleigen_& smen gaLilenm e,

I =

Al R

[
<

I
Ll R

but 1 =

—_
+
—
+
Y

b
w

+

<

_I_

|
SR
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C SRR N -k
I ? ? 1 2 3
I =1+1+1 o 1 _1, RS _ RR+RR ‘RR,
v R, R, Y R R RR,R,
R = RIK_Rs

R,R,+RR,+RR,

@swsmrsa&Hfsst b EswentnIsir @pdhdius of Hasiv

® o Qeaerrd smled Wensmyb Gleda geamsEL GLHULL LrmgSer o drerer.

® o Qaand shfle ademr Wer FeLsaflagn Wetenupss, Wer anHlen
eiren(pss5890@ Fwors Pmaeh. V=V =V,=V . ..

® on Qmané snfd Cwrss WanGamlLreng eeableur s SenLulgybd LimuLb
WenGemr L_Biseflen sal h Q@mensd@ sow 1=1 +L+1

®  o; @asFmphle 2 gryemons epenm e senLser QHLUGen FsDMen Glords We
sanL srew. (R, R, R)) R= R.RR,

R'2R3 + R]R3 + R1R2

® on Qmarsanie @ WdseaL LI HaTb, Wler sohlce, whHp uGSHeer
QEwdUEID.

T(Bdh i & HTL(H

2 Qanewd sphled 602, 4QuSlen HenL_aem PenamaasiL_Hereng). War shbler 240V

Wlarenpdsd Courcri eraflcr Qésmdlen Gonds e Henl, WlenGenTl L 1b 6TeUGUETE?

6 S
Ry

A S

; D *

. 240V e

U
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Siisy
R, =6Q R, =4Q V=240V
R=7?

In parallel circuit

_ RR, =6x4= 24 .
R+R, 6+4 10

R

R = 24Q

According to ohm’s law

| =V = 240 = 100A
R 24
I = 100 Amp
STHHEHIGheHTL

ppem) Wlelr gemse (empGur 100, 5Q, 2 Q LiGs Qenanribledr @enewrd sl (HeTers.
&l Liruid lenGemmLth 2 <y bt erafled jemolilis Gongs Wiew HenL, lsien(pSSLd
Qaupenn se.

T 10Q2
50
:12 J| Re | ]
e
T §2A —— R}
? vV
Fig.
oy
R, = 100
R, = 5Q
R, = 20
R=7 I=2A V=29
N _ RRR,
RR,+RR,+RR,

41



10x5x2

(5x2)+(2x10) + (10x5)
- o - L 250
10 +20 +50 80
R = 1250
v - R
v = 2x125=25
v - 25V

3.8. GarLi uEs sPmIssT (SERIES PARELLEL CIRCUITS)

ReNISEL CHLlL ssamer Qe Gemaminid Qenasg Qg6 Qgriflea
Gram@iEen CumiL Qenewr GenamiSld 2 6er FenL_&6T @enamhacrer SHMHNIsE Qgn_feaner
FHN g QST LUss SHmSeT eremm Gl

Rz

f—- R\ ' Re 1 R4

v — R5
!

U 3.8.

Gupsai. Qgri Senew anble R ,R,, R, R,,R, eréiim gbgl e senLaer 2.cieras.
R, R, @ran® e genLser Clgn.im Qenemibgid, @sger R, R, R, o 8w aperm
HenL_asener Glene Qenemésnm QFTLIrsad Genen sl Hierers).

Géamflen Qomgs e FenLemu srert LSS @anamfled QeananpHmrea R, R, R,

leir sanL_sener atnLbhHSH HF&DHlsn Clonss senl. san® iy &g, Neremm Gibwdlenu
Qanir Qenemminid gerprs Gaidg Clrss Wen Senienu sarssl. Cauam@ELd.

Cworgs lengenL (R)

R “R 4R+ R, xR, xR,
1 2

R‘4R5 > RSR3 * R3R4
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1B B OIHHTL(H

10 @b, 8 @b LOlel HenL Genet Uss @enamlilbies Qenewrsg, Qs Qenamiienll 4 @b
SenL L1 Glgm_ir @enaniinics Geneariiuigned ghuiid Qem_flener spdlc Gonés sen_aniul
ST,

10Q
4Q
8 Q
(D
Biisy
Resistance of the
parallel circuit R _ RR,
B
1{l + R2
= [0x8
10+8
= 80
18
= 444 Q
Total resistance of the series parallel circuit
R = 444 +4
= 8.44 O

STIBSHBHIHHTLH

epermy e enL_ser (pennGuw 24 wHIh 6l L &w dTsmLger Li&s Qenemriio
Qoearss QpHs @earliyrer 1.5 @b WlagmLamw Ggri @aerlld
QevemssliL(perengl. Wenamdlen Wlenenpssd 10V erafled geubleur WergenL b
aBS|HEaEneEnD WenGeamL L Seng Sner.
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2Q

1.5Q
B 4Q
T "
10V
o i
dhiis
R, 20
R, 40
R, 6 Q2
R, 1.5Q
\Y% 10 Volts
To find current throgh in each resistors
Solution :- Resistance between AB
1 = 1 + 1 +1
Rp R, R, R,
RR,+RR,+RR,
R x R,xR,
Rp R xR,x R,
1— RR,+RR,+RR,
2x4x6
2x4)+(4x6)+{6x2)
48 = 48 =1.09Q
8+24+12 E
Rp 1.09 O
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Total Resistance between AC

R, = Rp+R4

= 1.09+15

2.59 Q

Total current in the circuit

Voltage drop across AB

A%

R,
10 =3 .86 Amps

2.59
IxRp
3.89x1.09

4.24 Volt

(Voltage is constant in parallel circuit)

1. Currentin 2 Q2 Resistor

il. Current in 4 Q Resistor

i1i. Current in 6 (2 Resistor

3.9 &iFsFriiadasr oiFH

areucuena e HEaeren W6 SienliLsenerLb, eLilsr el ey sremr (pigns
el gienolisenemutd, Hflsemiadier clfaefen epowons W sjenwriler GeuciGolm)
u@@safen Lmy WenGemLL b wpmibd cuened spmisseilen swioner Ll Senl. o Elucuneny
aefiflée samadcmb. @hs eSfsener Cuir WO Ty WBerGent L Wleanmésarfled

UwetLRi$s Quigyd.

I

v = 4.24
R, 2
2.12 Amps
R, 4
1.06 Amps
A% AB = 4.24
R, 6
0.706 Amps

(KIRCHOFFS LAW)

AfiFsmiaienr Gream@p cflflsareen

1. WenGammi elS] ydveng) shHliL 6l (Current Law or Point Law)

2. Bememipds il ey euemcanm el (Voltage law or Mesh Law)
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1. 9s51@smr 1p (Current Law or Point Law)

aBs b Wersnhad @b shdliienu Junction) Crrsd) eubgenLwb WhlenGem L mseflsh
sl 5 Qarenswrensl b FHHlemuel G CeuafiGumid WenCGemL miseflen s B
Clanensé@ &b, @ans WP N erammid FamGaunib.

T
1o

b 3.9.(9y

UL GHed amigleeniig J eremn Useflulley g sLSdlaer shdladlenmen. ibLs@DSe
WSlenGeamm_L.1b Gedgd Henserw @h&fng. Pevausalld Qran® 0, 1) sLsflser spSlienw
{unction) efl@ QeuellGuw WenGenmli b umldng). apenm sLdlasefia 0,1, 1) spdlamu
Gonadl 1flenGemt L b umiSng). Hiftdemiatiar WenGean L eNfig Spsair_cung) erpsGeunLb.

L+L+L=1+I

o " ClFogyd Gongs WlenGemm L 1b = QeauallGu QFdgib Glorss LWOenGem L b
S|Geg)

L+ 1+ -T-1,=0

2 ' Qedgud Gorgs WearGem L - QeauefiGu Gedwgd Gurss WeanGeam b =

2. Barswapdh s ofdy (Mesh Law or Voltage Law)

N ,
Vlm IRI——DI
+
—— R
Vv _ o R
T - V=IR, UL 3.9.(9)
J«— VIR, —>|
D 5 C




R0 LSS QEriwlunt Har &ndled @eiCleumm senLulaib o6 Wlsnanpss
GapliL (Potential drop) seflelr sl HiGigmenswreng), Wenspnsd Clenhi&ss sigw Gorss
el Si(0S8SSDG sLod Wl ipss eNFiig.

V=IR, +IR,+IR,

Corgs Wenan(pssd = geubleunh senLulgyd e.der Werem(pss GenmuiL|seflich

s Hgblsneans
1B &I HTLH

Spsem e shdlen eubleuny Welr senGigd Lmiud WlenGenrl L_Seng Smeu.

b-n g5
A B - Ac
T I, T2
%oV 2 5L nov
l T ¥z 4
F E D

ity
Sligemiiedlen (o alFluig lenGamml L sl Slensanit Ghlésayib.

AflFsmiadllesr Quam_nreug Qg LisH GQelwululL sppésener SpaseT curm
GT(LOSEUMLD,

1. ABEFA forms aclosed circuit
61, +2 (I, +1L) = 90
81 + 2L, = 90 —— (1)

2. CBEDC forms another closed circuit.

8L +2(I+1) = 110 |
21, + 101, = 10— (2)
8L+21, = 90 ——(1)
21,+ 101, = 110

To solve, equation (2) is multiplied and subtracted from (1) by 4.
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8L +21, = 90 ——— (3)

(2)x4- 8L+ 40L= 440 ———— (@)
381, = -350
38, = 350
I, = 350
38
= 9211 Amps

Substitute the I, value in equation (1)

81, +2(9.211) = 90
81 +18.422 = 90
81, = 90 - 18.422
81, = 71.578
! = 7L578
8
= 8.947 A
I, = 8.947 Amps
From this,
The current through 6 Q resistorsis =  8.947 A
The current through 8 Qresistoris =  9.211A
The current through 2 Q resistoris =  8.947 +9.211
= 18.158A

STH&HHIHGHTLH
Sipsam_ e anidlen geabamm Wer e wilgid umw WenGemTL L Gang e,

50 40
A 1B [ c
T L T

4V 200 | |F 6V i
| - |
F E D
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iy
rsamiedlen g ALy BlerGeam L Fdld Hangeni GhlEsaib.

Hflggmiedlen Grevn_neug ellflig yish Qeiuiull . spmssener Spsemcurm
GT(LDSHEIMLD.

In circuit ABEFA, 51 +20 (T, + L)= 4
SI -+ 201 +201, = 4
251 +20L =4 ————(1)
Incircuit EDCBE, 41, +20( +1) =6

41, + 201 + 201 = 6

200, +24, =6——" (2
Eqn (1) x 4, 100L, + 80L, =16 3)
Eqn (2) x 5, 1001, + 1201, = 30 (4

Eqn (3) - (4), -40L, = -14
L =035A
Substitute L = 0.35 in Eqn (1)
251, +20(0.35)=4
251 =-7T+4=3
I, = -0.12A

The path of the current flow in the 5 Q resistor is -ve, therefore we assume current direction is
opposite to that as shown in fig.

Current I1 in 5 Q resistor = 0.12 A
Current ], in4 Q resistor = 035A

Current [ +1,in20Qresistor = 0.23A
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3.10. 1B Gaur 1

WerCenhiy eremigy, lenanmhpency Callds meuss LWaTURSSSImIqw e Weneluie
2 LsTad ,GL. @5 sercnsi (Condenser) eremmitd sULTACL & (Capacitor) erenmid
QeusuGeun QuwitseId HepssLLGEDg. QHd Wbearampmencd CHllss emauss,
Coemauwmen Gung Sl CupmEGsTerererd. slurdlLfler Wer ,Hme, oolmGirL.
(Farad) eremp evdlenmed @hlssiLbhidng.

sUUTfLLr eearug Q@ oConsissheserse Qe Gu WbeasL gzl
QUT@ReT eneussLIILIL(H 2 (heurdsiiul L yennliLngL. Wersi Tl Qun@enns (Diclectric
Material) emw&an, Gspmdlsd, Qe sLelw snfsbw oYL smhn Gurapene
Uwenuhid s siimer.

3.11. g’ (CONSTRUCTION)

—-— - 11 3.1,

sULTEL Lt erarg), @ 2 ConassabhaEnse Qen_GCw WBler sLSsmIGLINMmeT ameausg
SESSILLL @empI@Ld. UL S&le srlgldereury q@b sULrAlL greng), Wense gL e
Banamrs sl _fereng). sULTA L fler @ 2 Canassas® ensamsdler Grifpenem e seill&
EPLTEAID, HGIDTE S50 Wsnsaddlen erdli (penamyLanid GenenrésLLL (Berers).

GuiGungt sLILFAL L ([HSE Wl sliener QanRSsme, Wensmgdlen Cridler (penemii 6t
Gevemrs s erer 2 Camadss®), CrmilenCenbndensubd ( LA g6y mrey - Positive Charge ),
Blenscuglen erlibdles (penemycir QenemrsaLili_(heten 2 Canssss@ erdiblenGeanhmdensid
( QB smTg - Negative Charge ) Cumiding). @UCLing) slirdll L fles WenGenpmid (Charging)
B QupSng). fe ellemgsEers@Uifen terGenm b Lmlieug HermeliEid. GiGLrg
suurdr L fer WSlemempdgiomeng) (Voltage) slemen Wlean(péssdinE &owns QmeGn.
Beuaurn s L fléd Wer oy Hoerarg (Power) Gauflgs evaussiubdng. Seueirm
GalflgsLLL Dieirer @Bs Wlerr L mmene b LweTLHSHS ClarareTeomb.

312, surd’ Lk Fpsir (Power)
@@ sLLndlLfler Speit eremig), |5 Siendsu g meGLD (Construction) eflgsenst
QuUTECS QMHEGLD. HIBTeug) : '
e siurflLfld nwem@SsILL Hierer 2 Consd sabseflar uTiueareling CrieldlssHaid,
® o Garsssspaaien e Cuirer FMSHNEG erdiellflssHayd,
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& ensL gzl Gummaeflen (Insulator) ‘e -erawsfg-g&d (Diclectric Strength) erewLigen
Serenautt QLITMIFHID @@ sLLTALL fen Spenmeng) ieniowLb.

3.13. 1flsivGer pLs Hpeir (CAPACITANCE)

g sLurdlLfer enCenpsHine eremig), 15D aupmsliLELD Werem L SHh@Lb
HenampsS5HDEL ecrer Nflsd Y ow. Qg C ada@id awssre GhHssULGEDE.
BGe HOEG o-LIMGITL B, GLD.

Berennt L 1b (Q)

WenQerrmusHmen (C) = :
BLESD Weirem(pdso (V)

oo C= Q ooumGlyL
\Y%

Qfle C -  eemugy st fien BenGeambdLs SHpenemyd - coLmGIm_.

Q -  ereug SUUTSALL (5@ QUPBRISLILIGLD WOTa@l L SenSUD ~ Fneulb.
V - eaug sspsEpsdenCu oder Weemwpds Geaumur® - Geumdl
< Suaupennid GblEEng.

@@ sLurdl L fer @ o-CansgsabsafanGu AptiurerblsTn WenasmIL| oenLbSIeD,
BenGenp Awineng) s e L S THESL.

1058 Genmeuner tilenGempLiGHmen enoa&EIT HLLTQTL ereimitd, L9ECHT oGl erammid
OIS Cu@Eng).
3.14. sux@yl” (ONE FARAD)

@@ sUUTSLL®EE o Camdl Naanpsdshd Heflsgh CuIg, F @@ Faaid
BlengpnL$eng (Charging) Qupid eremmred, iger WAL @@F o-LUIGITL Y GLd.

3.15. summasmsir (TYPES OF CONDENSER)

WenCeanpwnerg, s en Hemwlearull QUIGSSHDL, e GarsGausngl
LieLBESUILL Heter QUTBLSEenem’) QLTESSILD ( HHEBSET, LlesLSsm Glummer ) LdGam)
aessamsl Afssnul Gererg. euhhled BaGapusdpen wImTs euens ereTe|Lb,
erGandLs Smeir IDILL euens eTameyld (5 cUENHEET 2 clTeme.

3.15.1. Swsir wapia 16s7GswmfeHsiv (Fixed Condensers)

Bauphlcd CUERLLITEILD ppeip censser LWELIGSSLILGRmer. SabHsEnseE Sen G
eeudsIUL Qeirer  Wlenamuyl Gurmener CQUrmsgd saO&amer GUTMSSID Sene
Senwhgiareran. Qeneu CrigCumellsh Weanapmiseiics LwesTLRSSULIGS e GO AL
Sjerey «-LmGFC LY Qarar_Gg rprs yereyerer WenGamis eraniu@w. S5hs aens
WlenGempLiludlenr wéllienu GCyenausGapmeuny sal s Guim, GapsCar LILGTLIGSS (PigLirg).
Qeupdlenr auenassenarl LHOIL LTTLGLITLD.

51



18 g WarCompif (Paper Condenser)

Bl @ 2 ConassabhisensdaL G, eragans Tl Gurmens Glo(pe sLediu
andlgoreng) L hiés uGFng.

wmidhar ( 9)) Qaegrds 0srGsmi? (Mica or Ceramic Condenser)

B CQagmils eremiU@L GuTEeaTTerer FHHHEEEG Qe Gu, mESET eTeLg)
Blerrsm i GUnhents eneuds ennssLL (HleTerg).

isiTu@oy wWssirGsarmif (Electrolytic Condenser)

Qrs ems WBarGarpn e wWeslbls Quaadw flaiug sHsmaer
vwerLBssiuGElearner. sshisErsflen_Gu Glwaallu UL ewrs Corafliud GurGrL.
erettp CauFublun@enmenng LweUGSSLLGENS. Q& sierellcy fiflgraeabd, Hmer b
Clanam sraad GnEELb.

3.15.2. &medt wamyd 1Ws5Gsormd (Variable Condenser)

Beucuiana enGenpiser Gy Gur Wienanmseid s&mé wrhdlures Lwemu@GEng. @
Saufleflus ssGsEpsda Cu sthn Wersmiyl GCunmems LweaLRSSILEH DS
enGenpiufen wéllienu, CoenausGapmeunyy rHluientsss) s o smereneomb.,

iehiGenp Ssener CaaneusGapu GamLi Qenerriy (penpuliaibd, Renem Genemriil
penpuilad Perams il LuenLRSSMD. eunenpls uHll Grigs srarGurLb.

St EPsmswriiny (Series Connection)

[ ] 1 LT |
-— V. V, = tpt— V; —

pp-———— 'V —_—]

uLm 3.15.2.

uLSdled epenm WenGenpiser (C, C,, C,) Qgmi Qenenriiler Genewrsd s’ Hiarerg).
Qemir Qenemri apenpuiles Wenapiienr Corgs WerGsmbLgSpen (Capacitance) C erand
Glsmetorn_med

\Y =

Therefore V,

QK Ok
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v, = Q
C3
Vigvyrv, = Q4 Q4 Q
Cl C2 C3
1 1 1
1 CZ C3
v - 1 1L 4+ 1 ( ’\7\71161@E
Q ¢ ¢ G Q
1 = I
C c, ¢c C
1 = CC,+CC +CC,
C C, xC xC
C = C,CC,
1 C,C, + CC,+CC,
C = C,C,C,

C2C3 + C1C3+C1C2

3.15.3. @swemr Hemswriny (Parallel Connection)

oo 3.15.3.
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uLsdle pparpy BlearGarplsar (C, C,, C,) @ememr Qenewriiy @peopuiled
BevemsalLL_Deterenss snamend. Gésndlen Crss BearGanusdnefiar wHiLreng C
erens Qanemm e C=C +C, +C, Gl

Q = vC
Therefore Q] = VCl
Q2 = VC7
Q = VC_
3 3
QI+Q2+Q3= VC1+VCZ+VCj
Q = A% (C1 + C7 + C3)
Q = Cl+CZ+~C3 Where Q =C )
AY \Y
C = C +C,+C,
LHLFSOT 61T

®  Qydige.Lwit (Rectifier) Wehanmiseaiicr, AC WBishemrgens DC - Wlensmyons wrpnidbGUg,
DC flenanysdler 2 cirer AC enavamaner & Filter Circuit-gy,6 LwsiGEng.

® Y aflersdlen (Fluorescent Lamp) Wenamiled slipst sen snspnsl LwenGEMSI.

e . Cuar, Grg G, grmenfleui Gumemy FrdwLt Hiseafle LwerLGiE DS

&HSHT &,

1 10 MFD, 20 MFD, 30 MFD g élu apep sUUTALLfsener QFmLi Glenemriidd
Bevempgned Glorgs slndllL eney ereleuare? Gevem Genarridd Gemarssmd
Glorgg sULMSL L 66l ereuauana? .

Rar i Eamenting :
10mfd 20mid 30mifd

— |

C=60=5.45MFD .
11 o1 ()
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Capacitors in Parallel —T

C=Cl+C2+C3
VvV  10mfd 20mfd 30mid _

C=10+20+ 30 =60 MFD. ‘

11D (g(p

3.16. Gawmew, Hpsir, aflswar Hpsir, Wlsr o DO
(WORK, POWER, EFFICIENCY, ENERGY)

afswssr (Hsvsvams) Gassmsw (Work)

@ Qun(ener eflenswieng (Force) srem QewHLEL Hensulds paTSFHID CUTE), 215
eflener g Couenad erenElGmmd. Geuenaoullen ieo@ My em Bl F @b, 1 Hlupil 6w
efevswneng e Gunmener 1 BLLF giyb parsHemd 1 Buylt e BSrer Geuena
Qe (Herarg) eTe iLIELD.

Blar Quisdl Nlenswrensl, @ Wer snhld WaGam Lims GQeqsdlamsd ok
WlerGauened Gaiwiu@dlng eendCorbd. Psen e god Joule) G, @@ sL_sHulled
@@ Geunco W6l HAPSSLOTENS @(F Fmd Wensnrdeng CleaysHenmed 1 god Ceuemne
ClrluLGED S| '

1 ggodb = Geumreb_ X gm@ib

Fagid = bt x Gprb

I=VxIxt
&msir (Power)

@ @ sredde Unittime) Qaiuliu@nd Geusne Spen erenflGmmbd. Smew oremLIg)
Gauena QElid cllflgsHama GHlSEL0.

Work done Joules

Power =
© Time Time
P = VxIxt
t
P = VIwatts

According to Ohm’s law
V= IR
P=  IRL =  I'Ruwatls
P=VI(o)P=TR
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2
- i watts

R
@l P eremuig 10er imenr jew@ eurei
V ereiuig) Wlenen(pssd iev@ Geuredl
I ereruig) WenGemmiL b 6@ bt
R ereiigy Wlelr Sem_ @@ L.
1 HGeom eum’ eretrug) 1000 euml(pi&@ FLolb.

Quprefiwueier Smenen @@mu Hoefler samfIComd. @Bs GHeny FHpemeanub,
T enLiyb gL med

I gdleny Smenr = 746 aunrl_el ,@Lb.

lnener jenEs 2 peyb s@meil eum 8L (Watt Meten) gy @w. 1 fGem aum’ = 1000
Bleir Hmenenr P eremm erpsdlen epeinns @hsEComibd.
afsmer ddmsir (Efficiency)

eflenangSperr aTenug @O Hwansew (npud) Lweru® Hneys@n Output) Qe Gu
o girer elldlgon@Lb. eréveom Wilel QuibiisEnsEL Q6 SHipener e LisTLIE e Genmeurs
BnéE1d.

Efficiency = Output power
Percentage of efficiency = Qutputx 100
Input

ifssr oy mmsv (Energy)

1Sletr opmmed eragy Wengnmd Gauened Qeliyb Hpeowent GHSELL. Qe DOG
o A GLD.

Bleir y,mmed = Hmeir x CHrw = eum eflemmig.

1000 aum_siv Smenen q(m wentl Gpyib Clswanfidsd @rig CemallEsliLl L sy Bmen
1 &iGer eurl wewf] eremm sapeombd. g(m HCGor eurl wenflenw 1 weflll erendlGomb.

graug 1000 eum’ e Smemeng) 1 wewfl Grmb GFaaufisaiii’ o CFmeafds il
0D = 1 Wl pGL.
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sih&&HI&GHTCH 1

@ e eflerddlan 1Bleir en 10 Q, gy umyd WenGemm L 1b 2 gy bifluit erefled
b5 Wer eflenddlem Wlar Hmewr ereuaeray?

i
Blewrgen_(R) = 100
WenrGemriL_b ([)= 2A
\Bew Smeir = IR
= 2x2x10
= 40W

aenGay 16t ofterddler Wewm Sperr 40 curciv y,GL.
s HHIHHTILH 2
500 euriah 1lelr afemd@ 6 wenfl GHyw Couaney Glalgmd @ Wl creleuerey?
iisy |
1000 Watt x 1 wenfl = 1 wefl

Il

Energy consumed = 500 x 6 3000 Watt-hrs.

Il

3000 =3 Unit
1000

500 eumlaiv e elandg 6 warfl CEmbd eriifsrd @b wefll = 3
THdbHIbHTLEH 3

@ Blaambled 4 o blbhui e @il id umg Gunipg s GnétGs gHU@ED
Werenpgsid 100 Caunebl erefllen (1) lenr gemL. (2) Gleaeauflss Wenr SHpen (3) 30 Hubl
Cpradne Geusna Gleigme Wler gy ppd o flilcubhenn sretr,

Biiay
WenGemm1b (T) = 4 Ampere
BerGemmLth (V) = 100V
Grw (t) = 30 Min.
pLileim cllfliig
. _ v
I
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1) Resistance =

2) Power (P) =

3) Energy (P) =

t =

Energy =

SThoHasbeTEH 4

@ QsMnipam. o Spaar ersrarmtiser Bwukigsenmner.

100 = 25Q

100 x 4 watts
400 W
30 min. = (.5 hrs

400 x 0.5 watt-hrs

1000
0.2 Unit

(@p 2HP Gumlint femd 3 werfl Crrepid.

(=) 100 aumiev len ellend@ @enm Slempptd 12 wenfl CrHrapd

@ 1000 aumav e L it Hengpld 3 wanfl CErpw Calene GlEwigme = 30 B sMEES
Wenr sl Lemr Qsmens ereucuerel? (1 whafll Wew sLL1b = eB 4.00)

(= 2 H.P. Gom L Slewrd 3 wenfl Cryd Geuened Glsligmed wLaill Hiser gy, @Lb. .

Siiny
Energy = 746 x2x3
1000
= 4.476 kWh

(=) 100 eumieiv Wleir eflend@ qem Hembd 12 wenfl Caima GQFIHTHD

Energy = 100x1x12
1000
= 1.2kWh
(@ 1000 eur_ eblL i Semd 3 wenfl Cprd Couaned GQFIGTED
Energy = 1000x 3
1000

aenGey, 30 BT sEResE Gorss wefll
=(4.476 + 1.2+ 3) x 30

=8.676 x 30

= 260.28 kwh

30 Brls@rsE Wen HLLawrbd

=260.28 x 4.00 =Rs. 1041.12
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WORKED EXAMPLES
BB oI HHIE 5 1
2 O flsngenulied Qsagb (Lmeng CF) WaCam L sms samsd@.
Siiny
L erendQanarGauntb.

1772

Sipsaen_ e Sientol 196 1SenCemm sHest Lrengenil GMSa 1
Qeney Qrem® LisH Qelwilii’ L Neraphenn GMEELD.

20 c AL P

A F E
Fig.
Loop ABCFA
3021, -2, +1) =0
or 41 +21, =30 O
Loop ABCDEFA '

30-21 +4L-35 =0

21, - 41, =5 @

Multiply eq (1) by 2 and then add it to eq (2) we get

101, =55

I

I =5.5A

1

Substituting the value of I ineq (1) we get

22 +21,=30

L=4A

Currentin 2 Q resistor=55+4=95A

S RHISHHTLE 2
143, 2Q, 3Q dleangenLser Qe @eamemited Qenemssliul Hereng. Q&Fspo 12
Viflsnsagg et QenamssliLil (Heterg). erafld qeueaur Wengemuled Werean(pss
@ennliy (PD), geuleurn senLullgid Werdpsst eubenn Sresms.
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Given data :

R =1Q R, =20 R,=
R, =1Q sp—1 ——1 - 1
R,=20Q |
R, =3Q
V=12 volts JIIIZV
To find :

a) Voltage drop across each resistor (V, V,, V)
b) Power dissipated in each resistor (P, P, P.)
Solution : In series circuit

R =R,+R,+R,=1+2+3=60hm

a) Voltage drop across 1 W resistor (V) =IR =2x1=2volts

Voltage drop across 2W resistor (V) =IR, =2 x 2 =4 volts

Voltage drop across 3W resistor (V,) =IR, =2 x 3 =6 volts

b)  Power dissipated in the I W resistor (P) = PR, =(2)*x 1 =4 watts

Power dissipated in the 2W resistor (P,) = 'R, = (2)* x 2 =8 walts

Power dissipated in the 3W resistor (P,) = PR, = (2)* x 3 = 12 watts

sTH&HHIheHTL(H 3

e Blerslleradler Wergypssb 110 Caurdwl. ger Wargea 55 ohm. erafléd Hs
Wlemeiflersena 220 Gaurerl Wlenam(psss5He Qeanamss HSEL 6l ereucuena| Lileng e L

QT Qenamli9d Qenenrss Ceuam@ib.

Current through famp
o,
55

Voltage across R

=220-110=110V

Series resistance required to operate at 220V mains.

=110 =550
2

60

O 220V

f—— OV ——pje— 110V ——




THSHIHHTC G 4

402, 6 Q2, 8 Q2 iemeyeiter eLpey LilegenL e Genear QenenriGe GenamaasUL (HeTes).
&pilen Wetrempd s 36V, DC araflcd snflen GQorss WesenL, geiblamn(m WO6nsemn_ulgid
umud lenGenmL_geng sSmes.

Il 4€
r_r_1r_1 [‘—’—:'——
R R R R

41 50
1,11 ——
=t —+ — -
4 6 8
I, 30
113 —
R 24
R =22 8460 | ° 3V o
Fig.
R 4
=236y
R, 6
1,=2 =30 454
‘TR, 8

STIHHBIGHTLEH 5

2Q, 4Q, 12Q fledngenLser Qenaw Qe @enamréaslill (Hererg). sbhen
Wlemenpssd 12V. erafies qeuGleuns Wlergeni ullgud Lmujd WenGenmii b 10erSpeir
L Seneny SetTs.




Givendata: R =2Q
R, =4Q
R, =12Q
V=12 volts
Tofind: a) Current through each resistor (I, 1, [,)
b) Current supplied by the battery (I)

c) Power dissipated in each resistor (P, P, P.)

Solution : In paraltel circuit
1 1 I
—=m—_— — 4 —
Rr R] RZ R3
ixl+l+iz .,L=0.833
R 2 4 12 R,
1
SR = ——=120hm
0.833

12
Current supplied by the battery (I) = 13- =10amps

a) Current through 2 ohm resistor (I,) = y_12_ 6amps
RI
Vo2
Current through 4 ohm resistor (L) = 71 3amps
2
_ V1
Current through 12 ohm resistor (1,) = IT —- = lamps
3

b) Current supplied by the battery = Sum of individual branch currents.
[=d+L,+1)=6+3+1=10amps

v: o2y '
c) Power dissipated in 2 ohm resistor (P )= 7~ =" = T2watts
1
- v _(12)*
Power dissipated in 4 ohm resistor (P,)= 5~ = =36watls
2 2
V (1 2) =12waits

Power dissipated in 12 ohm resistor (P.)=
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sSThdHEHIheHTLH 6

8Q, 1203, 240 WlengenL &t QgnLi Qenenilier @enemrsslinlbiarerg). @FsHbler
Qongs anganl srer. Gueib @Fsen_SZener Genamrapila QenemILIHnD &HHicd Gorss
LOlGIT G EHL_ G SHITEUT.
Siiny
Case (1) 8Q2 120 24Q

Fig.
Total resistance Req = R‘ + R2 + R3
=8+ 12+ 24 =440

Case (2)
Il R, =80
A ]2 R,=12Q
1
13 R, =240
— 1 —
SR A |
Fig.
1 1 1
_——=——— = —
Req R] R2 R3
1 1 1
=4+ -—F—
8 12 24
_3+2+1 6
24 24
R_=24/6 =40

&g
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sihhSIbHTCH 7

3Q, 6Q WangenLser Qenar Qenawliber Qenemssliil Hereng. Dsent-cnr 30
Blegenwimeng QamLi @eneri9h QenarrasliLi_Herengl. eraicr @S0gm_fenear sniler
Gorgg Wengen, Gwngs WenGenm L b Qeupeny sretr. Hdier Wenampsdsid 100 volt,

3X6

Fig.

— =20
3+6
R,= R+R,=2+8=100
30
—1 80
602
de 100V o
V100 |
Current drawn from the supply= 5~ 7 ~ 104
eqf
Current in 3 Q resistor= 10x =6.674
6+3
20 882 1063
— — - —
100V 4;;[. 100V
Fig.
. ) 3
Current in 6Q resistor = 10x =3.334
6+3

Current in 8Q resistor=10 A

STHBHEHIGHHTLH 8

e Qsrfloa amfid 12Q, 8Q WagamLsea Qeanar@eanamiGaid @saer R
erenmy Wegen GgmLprseb Genarrssll Hiereng). Qbllerapilen Clongs Werdmsn 70

aur_civ, Epiblen Wlemempdsld 20 Caurdl erafiled WsigemL. Reir oy smegr.
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Given : Total power (P) =70 watts
Find : Value of R

R,=120
R
20 Volts !
R R,,=4.80)
20 Volts
Fig.
2 O 2 ]
d = Q = 5.7140hms

Solution R =—
oluti 7

L =0.0833+0.125

12

1

S =0.2083
R,
1
R, = = 4. 8ohms
0.2083
R=R+R,
R=R;-R,

=5714 -4.8=0.914 ohms
STHbaIbHTLH 9

B bl rser A, B Qe Qenamibdr @enemsasiu_@ererg). asnld Lmub
BlerGenmLib 15 b, Weramwss Genpliy wpeopGu b Ad 015 Gaumedl,
ot Bulléh 0.3 Gounebl_ eratfled @ bl L fsenemud LISs @enauric) @enarTiiigme
geutleur( bl fAgd Ly WenGenmiLLb areusueray?
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Given :

A B
I=15A
e V, =0.15V . VB=0_3V4
T
Fig.

Find : When they are connected in parallel, same current will divide betweenA & Bie., I, and 1.

V 0.15
ion: RA="2=—"21
Solution I T
={).01 ohms
-
R, =77 93 _yma
I 15

=——+—— =100 + 50
0.01  0.02
L 150
AB
- )
Ry = o= 6.6667 x10
V=IR,,

=15%6.6667x 10*=0.1V

sTH B EHibHTLH 10

0.1
= ——— =10 amps
0.01 P
_ 01 5 amps
0.02 P

5Q gyerayeer Grair®h Wengenl_&er Qenewr Genanrl il @enamsslinl’ ( GeupmL e
10Q Wengen Glgrfleneminie @enemssliLlHeTeng). GeucuantoliL|L 6l 6TEUGUETEY
lergsen_enu LI&ES Renewiindies @enertigned apblen WenGemii b 15 g iflugrs Lmbh?

apdlen Wenenpssd 20 Geumedl’.
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Te15A =

-4 — Fig.

Find : The value of R

Solution :
1 1 1
+

R 23 R 2 R 3
sIHHaI&H&HETI_E 11

= L+ =S = 0.667 + 0.0667
I5 15
= 0.1334
23
1
"Ry = ——— = 7.50hms
0.1334
L Rps = Ry + Ry
=10 + 7.5 =17 .50hms
I, = y :£=1.143amps
R,, 17.5
I,=1-1,
=1.5-1.143 = 0.357 amps
R = K—_= 20 = 56 ohms
I, 0.357

10 Ceurevil gyerayjeiranr 60 eum’ei, 100 eumlev lemeSlens@senr Gigm i Qenewrifed
220V Hetrempdssg)Lon QenamrdsliL (Histens). Qnan WeeRera@asienld g6 (pHimeic
Goueney Glawiw 60 eurieh Wlenellend@gLen Qeneam@enanrinid Qemenss Couetigl
0lengenLullelr jemey Wg)?

Given:Lamp 1 (L ): P, =60 W;V =110V
Lamp 2 (L.): P,= 100 W; V, =110V

V =220volts Find : The value of shunting resistance across the first lamp (R )
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100W L,

3 I, BOW L, :
> 5 > £l
Ish Rsh
L —R
’ 10V e 1y
e l (V)
220 Volts (V)
Fig.
Solution :
P 1
], == —Og = 0.909 amps
v, 110
.= fl_z ﬂ: 0.545 amps
y, 110
Ish - 12 - :[1

=0.909 —0.5454 = 0.3636 amps

:YL* 10 =302.5 ohms

T 0.3636

sh

SR SHIHHTCH 12

1000 €, 4000Q2 fleirgent_sar 250 CameL Wansienemi]ib GenewsalLL Hierergl. @Sl
12000Q senLwjeter Geurddll 5L L prens oifls WenrgenLwL e U&ss Genamrled
GenemrdslUl e Gaurdl. 5L T @Hl&EGh WSS HeTe erenen?

R,=10000) R =40000) R,=10000 R,=40006)
e T
' R¢=1200092
" 250 Voits _ 250 Voits .
o) il
Fig.
Given :
Find: i)a)V, b)V,
ii) Voltmeter reading (V)
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Solution: )R =R +R,

= 1000 + 40600 = 5000 ohms
250

I= Ll =——=0.05amps
R, 5000

V1 =IxR,=0.05x1000= 50 volts

V,=IxR,=0.05x4000=200 volts

1 1

= —t —

4000 12000

L _ 2.5X107" +8.333.x10°°

2V

=3.3333X10™

= -1—4 = 30000ms
3.3333X10

RT = Rl + R2V

L
RZV
R

= 1000 + 3000
=4000 ohms
v 250

= —=——=0.0625amps
hew =R, 4000 »

V2 =Ly, xR,

= (10625 x 3000 = 187.5 volts
STHHHIGHTLH 13

Epsaam_ Weraphed gaGeanm seaLulgid WaGam L sms srean?

Find : Currents in the different branches of the circuit (I, L, I + L)
Solution : Closed loop ABEFA

31,+20(L, +1)-100=0

31, + 201, -+ 201, =100

231, + 201, = 100
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Closed loop CBEDC
41, +20(I, + 1) - 110=0

4L,+201 +20L =110
201, + 241, =110
3Q
| SO
100V =
F

20Q

- 1oV

23 20

23 20][7,] [100
120 24 |1, (110

A = = (23X24)—(20X20) =152
20 24

10020

A = = (100X24) - (20X110) =200
110 24 |
23 100 |

A, = =(23X100)—(100.X20) = 530
20 110

b 20y
A 152

=22 2330 k64
A 132
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Current through 20 Q resistor =1 +1,=1.315+3.486 =4.801 A
Current through 3W resistor (AB) (1 )=1.314 A

Current through 4W resistor (CB) (I,) =3.486 A

Current through 20W resistor (BE) (I, +1)=4.801 A

IR EHaHfHHTLE 14

yeir Cueverev® AL, Lilenraniled Gladed enGemm L_risener dlifFmlicn ) epeolh
ST GUT, B

Fig.
Find : Currents in the unbalanced bridge circuit.

Solution : Closed loop ABDA

A

rII+I2

Assume direction
L, +35,-4L =0
[ —4L + 51, = 0
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Closed loop BCDB Fig.

2031, +1)—-5L=0 - /{\
A
21 -2, -3L -3, -5,=0 4 C
- C
21, — 3L - 101, =(
Closed loop ABCA Fig. 5 )
[+20,-Ip+d +)-2 =0
I +2L -2L+1 +1, =2
4l + 1, - 21 =2
1-4 5 g 0
2-3-10||1,|=10
4 1 =-2| |1 2
1 -4 5
A=12 =3 -10| = (6+10)+4(-4+40)+5(2+12)
4 1 -2

= 16+ 144 + 70=230

0 -4 5
A= 0 =3 ~10] =0(6+10)+4(0+20)+5(0+6)
2 1 -2
=80+30=110
10 5
A, =2 0 —10| =1(0+20)+0(=4+40)+5(4+0) = 20 +20 = 40
4 2 -2
1 -4 0 |
Ay=12 =3 0 | = 1(-6+0)+4(4+0)+0(2+12)=—6+16=10
4 1 -2 | -
l:ﬁzﬁzomszA
A 230
Jz=ﬁ=ﬂ:0174f1
A 230
A
3:~—3=£=0.43A
A 230
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Current through 1€ resistor (AB) I, = 04782 A

Current through 2 €2 resistor (BC) (I, - L) = 0.4782 —0.043
= 0.4352A

Current through 3Q resistor (CD) (I, +1,) = 0.174 + 0.043
= 0.217A

Current through 4 Qresistor (DA) (1,) = 0.174A

Current through the battery (I, +L,) = 0.4782 +0.174
= 0.6522A

sTHSHIH&HTLH 15

LLgdle amlgujerer laraniléd @eaubleunm seniulgd umUb tHlarGenml L kisener
SITEHT.

A a1

(6ov o

e | E D
Fig.
To find : Find the currents in the different branches of the circuit (I, L, I, + 1)
Seolution
Closed loop ABEFA
31, +20 (L +L)—100=0
31, + 201, + 201, =100

31, + 201, =100
73



Closed loop CBEDC
4L +20(I, +1)-110=0

41, + 201, + 201, =110
201, + 241, =110
23 200 || _ |100
20 24 || 110
23 20
- = (23X 24) — (20 X 20)
20 24
=552 - 400 =152
A =152
100 20
= = (100 X 24) — (110 X 20)
110 24
= 2400 — 2200 = 200
A, =200
23 100
= = (23X 110) - (20 X 100)
20 110
= 2530 - 2000 = 530
A, =530

I, = A _ 200 1.315Amps
A 152

A

A, 530
A

= = — =3486 Amps
152 P

2

[ +1,=1315+3.486 = 4.801 4mps

Current through 3Q Resistor (1) =1.315 Amps
Current through 4Q Resistor (1) = 3.486 Amps
Current through 20€2 Resistor (I, +1,)=4.801 Amps
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TH&HHIGHTLE 16
SfenGuesitev® I g Wsnanled Cledegd WeanGeamiLtisener Sisricn edldl ppevid
ST ET.

LT =130

F tS\48a)

Fig.
To Find : Determine the current in the unbalanced bridge circuit.
Solution
Closed loop ABDA
[, +5,-4L,=0

[ —4L + 5L, =0 1
Closed loop BCDB

20 -1)-3(,+1)-5I,=0

21 -21,-31,-3L -5 =0

2, -3L-101,=0 - ‘ 2
Closed loop ABCA

L+20-1)+(1,+L)-2=0

L+2L -2L+1 +[, =2

4L+, -2 =2 3
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._.
I
N
L
o~
jamn}

2 -3 -10 L =10
4 1 =2 13 2
1 ~4 5 |
-3 -10 2 -10 2 -3
A = 2 -3 10| =1 +4 +5
_2 4 -2 4 1
4 1 -2
=1(6+10)+4 (-4+40)+5(2+12)
=16+ 144 + 70
=230
0 -4 5
-3 -10 0 -10 0 -3
A =0 -3 -10] =0 +4 >
1 =2 2 =2 2 1
2 1 =2
=0(6+10)+4(0+20)+5(0+6)
=0 + 80 +30
=110
10 5
0 -10 2 -10 2.0
A, =] 20-10 =1 -0 3
2 -2 4 -2 2 2
42 -2
=1(0+20)—0 (-4 +40) +5 (4+0)
=20+0+20=40
1 -4 0
. _ﬁ3 O 2 2 "'3
4 1 2
=1(-6+0)+4(4+0)+0(2+12)
=6+16+0=
=80 2 1O 6478 mps 6+ 0=10
A 230
I, = 4, = 40 = 0.174 Amps
A 230
3:-—A_3'—:£=0.043Amps
A 230
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Current through T Q Resistor (AB) [, = 0.478 Amps
Current through 2 Q Resistor (BC) (I, = 1,) = 0.478 - 0.043 = 0.435 Amps
Current through 3 € Resistor (CD) (I, + [;) =0.174+0.043 = 0.217 Amps
Current through 4 € Resistor (DA) (1) =0.174 Amps
Current through the battery (I, +1,) =0.478+0.174

=0.652 Amps

efleorm & a6
ues - 9

afwnst afmemwd CaHIhNGEHHHS sTIPaIs
WlairgenLullel 6@
1. 296 <. eplb 8. bt . eum’
BlengenLenil eT&ES LIWeLIHLD S(Hed
. Gauméor_ LBLL. <. eum_ B @. @b S IT. ergleLblebaney
Bleiisssdlen SiwG
3. gIb <2, L6 8. Geumenl_ . bt

@ HlGoor b eremig

2. 10°Q <. 10°Q 8. 10°Q . 10Q
Wledmefler i@
D). sl ML . Gaumeb. @) aurl’cv . Qamriie

@ Qari spiled WenGem L b Glede

3. Qyeir@) Lreng o citeng) 2. (PG LITeNg 2 eleng)
8. @ uTeng 2 ceng) IF. ergle]Llena

ler eilfllig Sengen (R)sm semsdl

<. VIR <. PR @. V1 w VI
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UGh - g4
pf @ suTidsngaHslsv afsnLwisn &a.
WenGenmL_LSdlenr Bje0@ wng?
Ween(LpSSSSlen e Wrg?
ergen_ullenr @ wWng?
sUuLnS L _fer oje0@ wrg)?
Bearsgemenu eThS eT(pSSlaned GNSEHCHTLL?

Cem_i QenerTbish G Wisigamlenw Qanerrd@GwGLrg WenGemm L Lb
Sifaifl5@ELon?

&S Wensnsanmtiset oThs HeneriGed HenamrsslLREng?
irsgmiiedlen elfser wneneu?

ugGd - B

. i suTdBwhasTsd afsn_ sl aa

CaurcbGi_gy eremmpmed eremen?
LGTFENL GTGAMITE) T GT6?

golerr efiflenil eT(LpSHI?

Smhs SHM eremmmey e sie?
tleirdlimenes Sremitd eumITILITE wirg)?

lergen 60Q, shiflerr Wenenpdsd 240 Volt QameirL ewsbibleo LimujLb
WlenGemmLLDd ereusueiay?

ierdmen 1000 eumi_eh, Wleianpdsd 240 Geurdor. Qareim. Wlsnanflcs Limujid
WG emm LD ereucienay?

20, 60, 8Q Gem_irspiled Qenamssli(Heang. erafld Glorsg Wlarsen
ETEIGUETE? '

UGd -
S &inTah afswi_uisi &a&
firggmiiedlen efdlenw LS e efeurl.
Glgm_mblersnilen sllaer wreneu?
Qenamr WlehanMleln eflflser wWreneu?
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4. 3Q, 6Q, 12Q Sleargen st Qemamaniics QenemssliLl Hererg. @bbleranhle
Wlenenpssbd 240 Gaunel. erefleh Lilsianmlsn Qonss Wlengen,, enGemL L 1D erelauemay?

UshE - 2.
V. afifassst afsmiuisi&a
1.

Spssan Wenanflcr HiFemiedien cfdflemu LueTLRSE @aCeur Wengamulla)wb
WenGem_L1b sewrd (.

A L

SpssenL oo cvGrmerr Nl g% Blen@enenmnier @eiaurm Wlergenulgid
umyLd WenGenmLgeng seamrdS@.

F Chaaiad)




3.

@@ QenihaLsdo Spsaan_ esnsamser Coema Glalifng

. 100 aunev Hpen Qe 40 Wenelers@aar Seanapld 8 wenfl CHE(PLD,
9. 1500 aumlev Hmer Qarer afl L i Hemppd 8 weanfl CrrEpd

8. 85% eNenandmeir Garam 3HP Gurlmi Henpd 5 wenfl Crrdpd

Cauene QFIFT® 30 BT &ieHEE Wensl Lenrbd ereuaierey? (I wefl Q& s Lewrld
. 4.00)
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4, fierarksaiiue
( ELECTRO MAGNETISM )

4.1. splapsin - INTRODUCTION)

Wereflwed geampuies ambs 55 Was Wsdw vk afsdng. sibs sé&danw
gl ILIen WS Qarein® ClepenGr L _r&en, GLom L miser, Lolsnany smeitaer pmiLd Wlsmombbiser
Gumenmeneu QFwsLGdlenper. Coaid Gesreanassr s QuLl., eunblemmed, o, sHTw eflomed
Gumetin (& sngemiigeflaubd SMHY FhHenill Djigliien g GlaEneh ClFLGUGL &(Hedlaer
o cenen. L&Ce QU sHd sTHsL wHMD eubBlen LwWeTLrGsmen L ewaTy
smeilseiled 15| aThS emey LeTLGEDS eTemImSILLD SHTeRTELD. ‘

411 &aha apvittuam &siv @ (Magnetic Material)

&S ewerll QUL saeng Senayen sMbe CaEMBEmer gnELb senenwanu (Perme-
ability) Qurmisg euensLLGSSUILREDS!. enau:

1 wnaakg epeliGumpLser (Dia-magnetic Materials)

2. umgm ShS epeelumLsear (Paramagnetic Materials)

3. LUGHT a6 epeliGLn@Ls6r (Ferro Magnetic Materials)
1. L &0khe Apsoilunkplssit (Dia-magnetic Materials)

ThS EMby  epoltlunmellen sths Carhiaamen gnELL Feiend REANSES GMDaUTs
2 GTETGHIT Dien6 LT SMbS eLpeolIGILTIHL &6 eTein) SienpsslIbElamen. Qoneu sMHsSse
efleossLLEID. er.Er FUb, Sho, sMOTh, saremrly, CIGT.

2. unpd HTha ApvOGtuTHL &sit (Para magnetic materials)

aBs sMhS epelblunmefien snhe Canfaamer serayet gHEGSLD Henenld gerenmeil
SiFlawrs edaCasr eeaums ppoltlurElser LM SMHg pelGLrBLser eremm
SenpssLUREDE. LT S1ES epelGuTmLser snbasHleme flgerGeal seumiLLd. .8
&maui golul 2y sedlegen, Wammiq e, BigLblatuib,

3. RAUCIT &b apsoiRuT®H_&Hsiv (Ferro Magnetic Materials)

TS HMbS epelIOLITBLseflar Senaner sMhs CHTSMET GHEGL SN Gerenmeil
Spuipssansdld Hswrs QmefnCsa, ST S .QUGHT &MES epelIGILINEHL Sei
ey HenpEslLREng. Qelaians pUICUNELSH SIHSS5HTR HHS jeTe] SeuTHF
Bpsslu@LD. er.em @b, CarumaLl. Hésd,

4.2. [Bene HTHBID (Permanent Magnet)

Henesarbsd ey HenaleT 2 @TLISSIULL. STHeS Serenenl QESTS
SNHBBISMETSE GHH@GL. HenaSSTHSRSE SMTLIGH, oo, Hase, CaETUIOL 6@ Gurem
e Gansisemsd swrflésLiu@dps, foodsmpasnd swurflés smpgwrésiur. Geueig L
e Gamssflern g @ sLdsowus aph sLsduie CrmdeaGeanmiLid QeadsiLGEng.
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4.2.1. iWsiranbaind (Electro Magnet)

Wenasrhsd ererng Wenstpdeng CFqusgid GCurng LLEL o arTELh SMH5S
- penenoenll GMNSGW, Wenanpsd swrilés Coallpbus sienh vweaBssuLES DS
GaeflmLos gamqen Bg e smenard (Coil) a&pll smeficr aufluns Wenemgeng Cleaisgid
Gurg Gseflbys giamLneag Wearanhss senenwerwilt Qunflpg BHersrrdens
fmsHuanen Coaflmbus gan® smhsd s Qb eNGLDH.

+ e Supply

uL o 4.2.1,

4.3. Ha@rGarmiL_sFarms® o pudid ETHs alnaran|seir
(Magnetic effect by Electric current)

l'--\\ > 4
Foow F o h
LAt S | 1)
:u"‘tﬂ‘- ' 1 ‘.".‘-‘ L
L MRS } ¢
. N o i
' ‘:... J \ \\‘».‘ A
- -
A K Y - Y
e *a
P -
'l e 4
2Ty "f-" .
CA i N
f:‘ft'tl‘. ,.""“-;.'
iy 1 W
4 :.‘\ ," i' : |I|...‘ r :
AR VAN
L PERY J v v )
Y b P A \
N p o
b - T

b 4.3,
@@ sLgHller afiGu Wlersmmd Geagid Gung sLsHews sHfl smbILLGD

2 GITLI@LD. 2 il ME@GLD SMbSLI LedHlen yeneunens| sLsSuflen aufiGu Gledad Wlenamyssblet
Sjerencull GlLMMISS S|enLOL|LD.

sLsHleniug sphl 2 .am_rgh snbsll Lodder Seng cumg s affl Right Hand rule),
Godah Glaudvellen s&ms SlmE dl oy fumeuser gpeld SeafmluicorLb.
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4.4. vl sn&k aflH (Right Hand Rule)

£
sl e

Ui 4.4.

@eicilfunengl @ sLsSulen anfiCu Weraryd GQeded Curg sLsdlaws sHil
o @TLN@D SMhsl Lesdlen Slensenus sem fhull LweTLQED .

Qeucuen Ligeierg ensufer slan_allFd Wensmybd GFagid Hensanis GHSHTQ
LDHp L SGL s srhaLijoddler densausd @GldELD.
4.5. GudksvGalvedadr ghans Fma@ oF (Maxwells Cork Screw Rule)

Qevailflunens @ s-dHfen aufiCu Wewammd Gedgud Cung sLSlemwud HH
o @TLAGD SMHgL Leosdlen Hensemus semdws Lwenu@Eng. @eueiifluilel Lig areg
155 wenyuenW e S&ams Smdlenu Wenammb GEdaybd Henguller (p@i&Hlenmed Fmudes
senlLGH soab Sens smhslLasdler famsamud GihlsELb.

.. _

s ip 4.5
4.6. &BHHO uTunb (Permeability)
sMHheL Qurmefles SMHHUILTWLD ererlg @@ Gummaild 2 puSHuTss saigil
FMHeS FMLEGL sthhleydrer &Mbs SaranbEG 2erer gD, @Fenr DG |
SbGLD.
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pr=B/H
jsraug B = srhsé Qefley
H= smpslie yLfey

B3nE o Do, srmber QUITAwWMmIS Y @ern. @@L wHnIDd eutedd MGl
sMhsLUmULD 506fBHsl 2000 auenguied paELh. Qar@Gidsiurl Gumr@meiler smbgrLmuLb
sTHS5E Gladleney QUIMISH CeumLiEID.

4.6.1. a1ha0 ysvip (Magnetic Field)

Fenads sSTHSD Dideg We aThsHmsd & STHESSSHE Saenld eThS TREND 6T
2 LG EnGar B3 BLSIADG STHSLIL W ey GLWIT. srhsULjosSlen Fananoem
iF6h ausllenwitayid Henswneyid HHECHMLD.
4.6.2. &0bh&d Caimasit (Magnetic Flux Lines)

(b ENHSLIeudSlen (p(penoweLbaieTen &nbss Carbiaeatisn ClLongs eramanilsensemiLid:
Gil&ELh. @g Ceuiur (Weber) aremm Sjedlen epeold yerdasULGEmE).
4.6.3. sahaourusd (Magnetic Flux)
sMh% SHPle STHFUILMUL eTeiiLgy STHHL urtengwlen @msE Ceul U Lipinded
GeuefiliLEd Qs snEss Carhisdllsn aanafismaun@ld. SMHSL LMY STHSLOMELD

GNEE Qe Lribneg Gekigssmtmagh. Qe ¢ arann GHludaud SI siedld Gleuut
(weber) erempitd @HILIIBHLIGI

SMHSHL UmuD = &MhS eflens = b Shwuir &b
SMH5S HevL HenL-
b = NI
S
£
SIFTEUT
o = Olwrgs shss Carbiser
N = spmi&asafler creimenfléens
I = BlenGemmi1d <o biNwifigyid
S = &Mh5S Hen_
M, = $pps Geuaflufier (Empilen Lrell QEEGL HMHHS Seeno
i = Glur@meflelr SMHFLOWIOTGL Hemanin
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a = gMpsl unensuler Gn&E Qe (U urliy sgir Bl fd
[ = a&Mpsll urengulen Hemd S M
4.6.4. &1hd swwis» susisnmo (Magnetic field strength)

85 Ao Fowmisalld 06 @en_stfll ) smbs SiLfa] hwg STHFLILLD eremmib
Famieur. @genen Heremn gy hifle arpdsned GilésLLGEng. @6 2@ L bwr sHny/
BLL T g @Ld. |

HMHe FusE olans NI

"= anhsll Lnenguier Hemb B M T

4.6.5. &b urwd Qanny (Flux density)

@@ gy Bl enég Gal @l ugly GQarari srbal urasuia Geuaflluiis
Qrss Ganpaseilen cranaflsans arpss Cebley eram i@, ang B eramm @dlulayd G gen
g @rb.Cs.erev gpanpuied) QL ever GeuiLr/BlLm?

B= i Weber / m*
A

Clongs siHhss Carhiaer

- » Q =
sMhsE Geile MBS LTend Gmise GeuGu upiy (@b

= Cwrés smpzsGarphad Qeuliufa
A= g drersd Ly B fleé
B = ampgé& Gedle) Gleuliur A8 11
4.6.6. &1hd wée afsma (Magnetomotive force)

@by 2dqaasdd ghULSmigll STHSUILTL S THHullen ena; WenGenm L Lb,
spp&saien aanaiiGms, sMHFLIGEEMmIGW Gurmeller Berbd LHmLd sMHsILTmSUN 6N
GN&E Ceul@U Ly S mhasl QUINSs wipu@h. oifls WaGaml L b Hfls
&hmis&eT Clsmenn_ swblenuiud Bmbd LerLbhiGSeme flsioner &Mmbg Seneninanill GILIMEUTLD,
e QuisE eflenFeni’ Gumey spnissenemud WenGeam L engu|d CLpsHanmed &hs
Quiss ddemswung. sy Puie damsunarg, WerGeamliLL, &Hn, SMHSL QUTHE,
Sigen Femd, Qurefler GmSE e (U LY LAW BHhasl CILTHSE HeniouLb.

MMF =NI Amphere Turns

Sipreug mmf ereiiig sMhE Q@ efeng, s QLLIENWT FDHESH jerellcd
GO LUGEDE).

N - sarersid Bz spplul L &b apnsseaflen oarenflsas
[ - el sl Clegysgin WenGam b, ieng pbifwfle GfssinGEng.
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4.6.7. &1h&Hd HewL. (Reluctance)

&g SOl gHuLd e Wengameamwul CGuraGal @SSHULISTE s HTHSS
senL erenFlGom. (eng erev @Huied hlsslLGEDs). Cwrss smpsl uUTLE Csbe),
SNH5S Sen_&@ aHielflssdand whnw s QusEe dlenFsid Ggrreﬁ]a?]g_,g,ﬂgum SéELb.
D|Fenen PSS U GT(LDS LD,

o ) &Mhg eNens NI
SMHSL LM ¢ = — =
SMHSS SHenL S
L
S
b a
S|gmeug S = STH B &HHEO
L = sMHeL Lrengullen Bemd B Mayb
B, = Sphye Ceuailuiies Ligel QEHEGLD FMESS Senenld (ETHicy)
no= Glummellen, STHSLOWILLTGLD &6menio

srhEsL Urensllen @nise Gleu G ugliy sgir bl m

STHSH SeMLenUl 2 I SHMIGSETEILT erem jewdld SerssiLIGEDS.

4.7, HdrapmeE@Hd srbhs HPMESGD 2 srar Carpmum’ L. HUniGHss

(Comparison between Magnetic and Electric Circuit)

S.No. Electric Circuit Magnetic Circuit
1. Wewr Quise oflens ( EMF ) sMhs @usg efens (MMEFE)
Bsen Hag Cardl. G g6 g ,bIWT &Hn < Gid
2. WBleaGemm L ib (T) <oy, b &b LML (¢) Glanium
3. Hegen R =pi/a &NheSH Hew Al/wb S=1/au
* _&lg.69IL 1g. = 1 QuiSwifeiL g = l
Fe-S el Glréleiig el 1q HTATHEI fleudig el ig.
5. 1 [
SemL GLewen = —————_ | Quitiwenev= —————.
QrfleivL_L_etreiv Moo _L_smeiv
6. el GwisE elens anhe QusE efleng
WerGemmLibd [ = SMHS LMD =
Clrflevl L emeiv fleodsL L_stren
7. Qélevig e iq fevdigei iq
8. Fre. Gl endlig. Merdein Qemdi_ig
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4.8.l. gfudl eaasrL. HIhd F&Hd (Residual Magnetism)

Blpgieunen @(mbenUé sEnlabd Wlsnsblilsemer &Hl eneusg) dlensmyib CleqdHil L e
Gwureng sthsorémg. Nenent Wlenanrddlen sjere] GepsaslLl LT sMhg FHHudlen
Sieme| GannEng. lenamyd unieens HnsHelilLrd smhs s65 @aarnd ( Brdl ) @mss
Cauairld. ,enmed SHEG LorTs e fiflg sThs 558 sRENHEGL. QsDHEGSST6
srIfl&C\snam_ srbs s&d erenm CLILIT,

4.8.2. ;1bha Fdhbufssr y P& (Magnetic Saturation)

@Qmurerer 2 drerssHler 188 HoLL L 106wsdl eufwimi Weramb Ceaussiu@ib
Gurgy @mibLimeng) SMbSLMEDS). WensbGufler auflwimis Lmub lenenydHlen SieTe| snl Sl .
Mgy FHSD HHsLTGD. YPemd @ GO L Hyerelp@n Cud ydafésmod
Henmefipib. Bibs ianelhGssnsn g FaHufen LD eremm QU

4.9, Gsrsdsormi® (Solenoid)
SFawns sHOUUL L sbGFsHemeang cudlenowimen STHHLLSNS 2 (HeUrs @S ng.
Bg auf&smmer (Qarellemmi) eren yenp&EsLQE D). euflFgmmaefleh 2 crer &rHsSCar@ &6

sMHaSHD 2 ererg) CUTnGn ClFuIGUREDS. Sieneu auL gi(HeudHld QmEs CF6ng(HeSams
Crr&dlé Cleddepen. eufléa@mer o eng QHOLS Flamen SalHS Heaniet et fng.

. : h
S : ol
S 7 : {ff/
e

"

UL 4.9.
4.9.1. ypsnswr af'd (End Role)

Beuelld sb9F sapafléd (Solenoid) o am_ngw sthsliLwsSler Hangenit serriHlulls
LweRED S,

SeueilSuien Lig @@ SNEF sEmener g (evemAell@phg LMTEGWL Cumpg SWINEF
s(mehed SgsMyd (et sHmD Seansuler Wienanyhd CFeamred bpenss ClH6n HIHAILOTHELD,
ST (per sHmId Hevsse i Heansuild Wersmmbd GQFemmrd bpenania L
Si(HEULD 2. 6L mGLb.
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4.9.2. BB LT DjHHH6aH QUIDISEI_13BHHET® &Aha LIpID,
of spamyb

DBy Hsmausvo Wsirangn asirmso

v 4.9.2. (9

Quan® sLgHae BEBEE SewssUUL G @reargah @Gy fasulicr Wenamrid
CQssipnedr Qren( sLgdlsener &N 2 a_r@w SMH5S Carpiser geanenpblumenn erélid@Lb.
oo G sLGSsEpsE Qe Cw odrer &Mhs L eudlenty Genmib. Gsenmdd Qi
SLSHH S(HHHES SenLodsILL I (BN, Gratmgeid @Gy Slensulles Wlenamyd GlEammme
GQran@ sLsdaaflgid gerenpblursin seamd ellens gbLGLD.

stdhi sTET Eemaufsv 10sr&m1TD RFsiTHIV

i 4.9.2, (o)

Granh sLSSseT HEHES DMLSSLILLE Bramqebd erdli i Sengulled lemsmyid
Clrempne) Qe sL_gflsener sHH 2 RI_NGL STHSL L @5 sLsHaEnsE en Gl
@Cr Slensufich Glacbeyild. Gemmed G sl FHlsErsE @an G sMSLILE aucfland HFHLTGLD.
Baame Qran® sLSHsEHL qeveny Qreny Fomer cleanauiled efla@Ld.
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4.10, Wsrasrbs HUswrLed (Electro magnetic Induction)
\Bleir &MHS HeTLC) T STHS LaSSTen e LD e Lhmened GHl&EL0.
o oLITTGLUStel 18letranhs grenm o eflflser (Faraday’s Laws of Electro Magnetic Induction)
MG uleln Wle&mbs Sienm o efflser @reir®h auenslLEILD enaiUTeic:
1. (P35l 2. Qyeimmb &flH

4101, gpasv af &

@@ sLS5H o1pss GanleL Qeau'nd Gleeapred sL Htld Wear GuseE ollans
SerL_ILHID.

Busvsm_mip of &

gresLtul L lenefllugg eflensuller jereumengt sLgHuL e GHILEL L CrrsdHicd
Cgm_iy Qanéngsld smbs Camr@adlen sieraihe Fwowrs B(HHGLD.

4.10.2. @ysso1®y Wssisaiwdha afsma (Induced Electro Motive Force)
gnam® Wer Quise ofens Quanp susmslLifid
1 Qussggrd grem iUl L Wlen @u&@ ellens (Dynamically Induced EMF)

2) Quissifldemoe (Heanewns greor CuCL e Gw&e olens (Statically Induced
EMF)

Bwsasais sy ool sy Huwé@ ofsna (Dynamically Induced EMF)

0 -

111 'R

o 4,102,

Quasssned gram LUl dlar Quea@ elens ereiiugl @b SLHH @ STHSL
Leogdld paibg empal Hosams Qeul_ (b QU sLsHuler grem @b, e Guisd
anzenw @hlE@d. ULSH® smiiguilitng B, ojere) smbg Canh Gedey o crer qm sMHE0
Lewdens | Berpeniwt A ereiim sLgd V jane| Hang Causddledr amhs Can@aamer Gleulig &
Gleanpned Guisssene grerm UL Wer Qs ctlans s gHuled grerm L. Qb e
BQuisg allenz eremsHuid Lwen@SsLLREDg. Qbider Ruid@ cNansufen ojeTaimeng).

EMF = Blv Volt sy,@&1b.
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4.10.3. shifsmimudsir susvghs swa af'd (Fleming’s Right Hand Rule)

BeusiiSlwineng) @usssanen gam L@ Wer Quisd ellensullen Hengenis samiL
e BE DS,

f Direction of motion
of conductor

e

Direction of
Field

‘,—" .
Directionof
induced EMF

i 4.10.3.

Geuellfufeir Ly eueng ensullenr slenL ey g erariqellyed, mEHelyw pempid
REMIEG geny CFRIGSSTS QHEGLEUTWE sl _olfarag] S-S5 BemD SHensenuiu|b
perarlly eflfereng siHeU el Heansamuud sriigeme BHelForeng &L gdulie
o L@ e Quide elensuilen Hensenwis @HiEEL0.

4.11. Guikxifvedmosdd FHrswrL CiGio W&sT Guik@alsna
(Statiscally Induced EMF)
g Qurewnl cuensULIELD
1 srGen grewr_ L Hlan@uis@eilens (Self Induced EMF)
2. @enen @enm FranhHee (@) ugduuy Wengremc (Mutual Induction)
4.11.1. &0Ger e OuUl 1 16sTsilsdh@nfsna (Self Induced EMF)

sar afiGw Qragud WarGeam L Her erelled rmUTG epultrd  srudleliod
Bleraflwd@ oSens greawr LILEW. Qeiaummy gram LiucL Heaefluée dassg grGen
sramhige Weralus@ eflens (Self Induced em.f) erergy QW Geucunmy grewr Lol
Bleraflusgg ellenswreang smuid eflurss CQFussiupbd edelusg NanesE erdi
Hanruilsr Q& GSLD.
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_—/ ‘
Sm;—l Rheostat

Supply

wr i 4.11.1.

HTCsT ST GHATSHT LILIGTF ST :

GLhe dasdd galGubmed, geflCupiiu Gerny Wearar(psssmss GamDEsa|D
vweG g Werr eNANuNelr Geus wrHpd Qb Cy@Galt fid @enmeuren Wlsen(pdsid
ST Lweu@Epgl. Werened sridufled LwerLGEDg). LGl - wrreneh umiofgyw Libn
el Quisdrsdler o eirer Gamsg erenGlayd wnmflens Wlensmrsens CHit Heng Wlensmyions
r@iLd CréyenLwm ereruiSleyd Lwam G EDs).

4.11.2. spsivsmmelwnsitmy syourBasd (Mutual Induction)

.~ [ron Core

Secondary, §E> Primary 1
©

Volt meter

v 4.11.2.

UL gfle omHEmGas 2eter AB ereim @ S@pensafldd A eremp Hmufelled LD
WerGemm_ b Lmieugns GarearGeumbd. WenGemm L b Lmieugned gnudid &rbs Carhassr,
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AB eramm Q smuildsEps@h Curgieuns emwdlamg. A eemm Hmuflefled LmuLd
WenGemm’1_gdlei Hengeniw wnhilenmed EMps e euellenin M) B ereim si(naflayd
( sruileflgid ) e(p Wemellwis@ eflens o am_nlng. kg smullelie Qenemrssli’ L. Geurdl
B ifleampsssHle Sieneneaus ST Gaudldimhg Bens idlwemd. AsneE gerenmbiLime)
Sramge eremm Glwi.

Lwenaser : srisatley 2 den Qsaflauer srullalled LweLGEDS. QaTL &6 Uieme
eremiiLipib Gleulivepl (b e srgeniisaficd LweruGSADF. e wrHH eTemLig
geennGiLTen Srambiees erenm $5Fleudslen igliLienulledr enods’ (Herers).

4.11.3. svsirsiv sfd (Lenz' Law)

snielleds gredr il eneflugeE oNensufehr SenFwreans) oiF o TLTMSHE
snyerone euellennsCan, LIMSRECSHT THITENG o, GLd.

4.12. &srbzs swikxid (Magnetic Hysteresis))

SMH SWSSLD eTeris SMHHONEEGL efengsn (Magnetising Force H) ambg CanBaeficn
Geley (Flux Density B) 96l grigblawueame @ilseL.

&1hd Hweka suswerwn (Hysteresis Loop)

v o 4.12.

QM 5Thg 2 Ganslb eréueene SMhe SwisEs efenyind (Hystersis Loss) Qb ereieng
P s1hs Fwss euemerwid (Hysterisis loop) euenpuiu@Gi@pg. swés eSlenywid
seirfwii_ Geuarngw o Conssdlen 5 @@ H@menerd &Hfl G Wenamorens
wrpid Wer genLullewr euflGW CleqsslLGApgl. smbs wrésLLEL lanswn ) smbs
Ganpsefien Gehajn B) samsHLLGHng. Heleueanaser @ sanfls cuampuLgsraflear X
2IFfld smHsLTESILGD eSlensu|b, Y siFfd sy Canpaeailer Qafla)w @hsasliLihSns.
Qeuamy GilssLLGL Quipg OA aeap aasCath Heans&8ng. SMHSLISEILGLD
eflens M yerelln® Cuwle s wibgreb snsg oleans Gar@safle GQedey o wiiauddane.
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Brflenevd@ smbg Helc (Saturation) eremm Gluwir. ey SMHSLTSEEGL eSenswiTeng
Blegmrsens GenpriLgen epaold Gennds LGS Weramynd (pdblapd Hmissiii L (Qebd
s Carhsalen Qafle) 2 Camagdld OC ety shidl AEEng. @bs OC erameans
2 Geomsg Sl Retentivity yeveugt Remanence ererg sienpsslu@Elng. Neny wlsngmysdan
Hena MY iFTeus STHFLISED cllansulen Hengemw rHH CFadgd CLNg SMHESLOISEEGLD
efleng OD gjare| o wigd Qumipg 2 Corsgda Cord @mbs snhs Carbealles Cehey
(Residual Magnetism) e Goragsalphs Bsslbdng. Rbs smbswrsgn ofeans (OD)
@euaCanagdlen Coercive Force jebeog) Coercivity erenn sienpssimiBéng. DNeiry
WHensmysdlen iemency Gogib 2 wirsgd Gungl oigreug OF ojerey ewimbd Gurg err@ib
anpg Hal L e (Magnetic Saturation) gpuGEng. Nemy Wensmrsdlen jere| Genpss LGNS
Blemamrd whdeyd HmsHu 96 2 CansgHlad OF ierey anhs Canhaaflen Cehe; srd
NQfwg. Ve lerengd Hens wrpil e wiidgd Qurwwg OG erey Wlarstyb e wrdng).
Gifeneouilcy 2 Coorsgdler Gamifl o drer sy Carpseier Cefe FasLGEDS. 91C
Hlenguer Wenangsdlen yemey OM gemelip@ wbd Curgy Wear@hd s1hs SHelo
THLUG SIS

Cupsar_ flapeaild am 2Canswras Wwadld amswrssludng. ey smbs
seen hésLGEDg. Koy sTHLTSSLILOSDS. baT@GLb &Mhg Herenw Bisl LEHDS.
e sthsLréEsUUREDS. Qoeamd safls ey LSS0 @ SMHE SWES euemeILLD
auenmuHng. Qs SLEs aumenudeng LweLRSS SWss eflenruibd searHutiuGidng.

HTh&OYNHEN CaHIILusinsy a&hd

sMHsL Losms o (haunss &&f Oeeelll HuBFng. 2 (Bhanen SMHSLIL®SMS
Hlenafinss &8 Coameulicdene. 2 smansdiG o Wen smbssemns ahidgsd ClerearGeourtd.
IFHG Ceusslnibd 558 Q@ cumssain GFmel LLGEng.
1 @ uesd PR Quiuns Gl L@ Epsg.
2  @mues sthes Canhiaeamen 2 HuSSH Celg B S hnons snhs Lasda Cadlds

eneussLILGEDg. Qeaanm s&8 anpsll Hasdla GCablsslinbeus @bl onnd
2 wiporer PLsdle CallEslLHSHE FDOONGLD.

Sisreug m Hlenmajenw g Gum@mener h 2 wrsded eneud@d Gumg mgh erem
Henew o Hme 2 6reng). Geuampnena Ligmofss Cogib &8 Caeamaulldame. QGs GLrsnm
&g Lesda GallssliulL Wenammhpene LpTofés &8 Coenauideama.

(5 HL9E s(mefld Fmer WeramyLd LomybGLITE) wMpIb WleiemyLoneng) ST 2 (HaTSHELD
Bler Qubg olemsamu adlids Gaamgueaieng. @eaubadivieau soralss &8
GoenauiL@Engl. @euanm GlFameil LILGWL #&8 shsliLwsHd CadlsaslnhEng.
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sfwsy afmsoiwd CaHihsBHds) 511866
ooEIUGHT &MHG CILINIRETSET eTeimlenau
9. Ve LlewrHTLIL GlLIm(melr - BembleaL_SSlser
8. L anhasams efgieens) 7. SMHSSSTD CIL(HLOENE] &6 S ly Lig)
Mhg sSliseflsh e
3l < Lowit 24, Gleuliur @. eureiv . aoldMTL
LTI SHE GCILMETHET cTemsney
. BMHEHSETD HPlFHene| HeUTSHnlg\Lenel
9. LW SMHSLGLINFETSmET @EF|eeng)
8. snpasseamc AlganGeos rflissdaniyuig)
. eTgje|LSleenscy
MMFg @sam s eniieomd
2. B SMHE cNlensser emiL 6 eemy FTEGLD
=, Q@ sTHS NenFser gemiLen genn eflewd] QFcepid
. yidtadlen rriiy eflens
. leranps aflens
&MHY FenLen QsNE UL e
2. G651 6ieh . Qe &L ceh @) Glyerdleiv e . &LILTdL_ssian
EHS ‘aﬁ]m&mu BsnE el b
<. Wenanhg sdliser 2, WlerGemmL_Lb
8. sy WenrGemmLLb . Hen@uis@eilens
@@ Goraleanmiig e 2 6o WlewasmbHLD
<. @Cr @@ Hpm Qsratr g
<t @GS L Semzb Sifs Bargansub Qe g
8. sifls AL sempd Geophs Sarsmsuwbd Clarer g
. 2488 WlepenL QlamarL g

94



uSsh - Y,
pil'(h T & a0 afsHi_wiaddha
EMhsSSlen UMSHHET WTene?

SMHSSSN HI(HEURISET WITeneu?
FMh3 sliseilen jeo@ wWrg?
&M% SenL U6 i@ Wng?

B sLsdlaeflar Gy Henguler WenGemi L 1b LMUyWCUNG srbgellens ereuaum)
BmS@LL?

am s sfaefle G Caun Harsafld WerGeamm b umybGLINE s1hgelans
ereuaunm QmHsELo?

Benarbssdler B erenig) arens @hedng?
uss - 8§
. 1 oundhFwRIEGT D afeni_tusif
&MhS GClLTHETSer winena?
SemAmifler aueog ensellfleni erpg)s?
Clavenflsi eflflemu &1 (LF|S?
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. & mebs0TH afmLal &Ha
BMhG GUrheTsener eleufl?
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5. Lilsir eflsmereselr
(ELECTRICAL EFFECTS)

5.1. spflapsib

iletranyioneng Liev auflsellgd BLod@ Lwlemil BHié ClEreamymsEng. gl LwerGid
g _rugenert Glurmsg LOGeum euEnSHWITET IHDEISEENET e EMg L FNTaTons erbHs gl
Qlametr_med

1 1ol LD epafl oy Mpeors rHmDd en B LweTLGEDS!. Gr.am Gaolbll, gLLrienel_

2. fler LHmed @l LHmeNs LIHHD e s LweTLGEDS. (er.am Wshemrioen,
Lie et

3. Wl MDD SNHS Y, HDeons LIHHL iepLBF LwentuBEpg) @r.an WerasnmhsLb.

4 flen g Hmed Gaulu ,Hmers WIHHL HenLbg UweruBiEng. (@r.em WerGsii
Glulty, @bl L.

5 e yHmed @rFTUIeH ,HDOTS WLIHDHLD LB LWETLEEDF). (@r.sm Wlsmepeomd
&g, Guifl smisim

6. e HMed WeNBMhS HIRTL 0TS LOIHMD LB, BeT_dagper Gom L, Hmib
Wemonhilsetles LwemiGEmg.

5.2. isirgLPposd el 2L HPOTE WFDPD DjewL_KEsir P
(er.am GevbLy, iqlpliena.
5.2.1. sussira i afsmdh@ ( Incandescent Lamp )

feuciens dlandE@safles 2 erer 1fler @enlp LSS GOELOHDLILLL. Glaiu flenavsg
QauliLgeng 2 arhHliuearaf @aflen gHaugted Qaciens claré@ser Ceuams T elord@
areiim) e ESLILREDS. Qency @reamh aensLILELD.

1. GeupPlL- eferd@ (Vacuum Lamp)
2. aury Ao eflers@ (Gas Filled Lamp)

Beicuans allens@seflcr @(p Camer culyeu Seamanmiy Gleualls gulh LWeLGSS LGS
Bleuetlerg Geflen 2 eiGer qp samanmy sLenL. (Stem) QLTSS g (KESLD. Q& SHerreanriy
slenLWled Weir Qempenws srédls Kgds swfser QUIEGSSLILL g, Heleaueans
eleré@eflce Lmcv_eir e Qemip GUNESSLIILBieTeng). elleansGaafleanr G LpdHlad
epL U@ eflenéens GUN(HSZIeusHE gFleurs sLlser ClUmmSs LI g (HEELD.
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ontact points
Backlitemoulding
Metal terminal

Glassrod

Copper wire

{ass Tube

~lnert gas

LTungstun filament

UL ip 5.2.1.

1. lsud'. afsmd@ (Vaccum Lamp)

Qeeflersfled smpm (p(weugihd BéalIL g (he@EL. gblanaic smhilcd o erer oy dallmented
Wler Genp Qauiwrgd Gurupg) erfibgieliBid. e enipse Wenargd GEaaibd GUNps
Wenr Qempufled 2 eirem ifls e Feniulien SMTeRTONS |S6 afiins eredLpmenger gD
Clumpg) epmie] gHu (B Gleuiib o am_rdng. Geubeuib Ceuer &1 Hleaneenut ienLiLLd
Gurapg Wer @enpuiicr RmHE @efl GQaeliliu@dng. Qeabeunall Care alge samemy.
seupiiér LG rdueiiiiy sienLhg) Ll BisTs Cleuefliurdlps.

2. suriy Boouiul e sfsma@ ( Gas filled Lamp )

Gleuhiil eflens@aeflch 2 erer L BicvL_cit Breren_oller senphg Setmrenniad Feupdled 2 e
L&asSlD LybHa smenw Hnsams cam @b, QéGeplur’aL $&8s LS eumysser
Booudul L eNens@aer swrilsstuGEnsl. wHs wumnysser BrlLeusned eumeurerng Lla
Beapidipng Ceuiugeans seanean iy saupibE SL5gib. Qoemed Gleuli ellenuwibd erHLIGL.
Geaublauliu efflengugeng Fer GFlw Qeucians allandgsaflst Wleh @enLpHer H(HewTL HEHeT
(Coiled Coil) eugeunraseyd FwnrflEaslu@EDg. &mer cugeunts Suntissliu@eagred e
Qevpuilerr Hemd yFswrdng. Qeeamed Qeacuemns clarsGaer s Hper Csmem_gns
Brse. -

5.2.2. @ipsv afsméd@ (Tube Light)

Qeuallens e feim samwenmmy. @Ml LweTLGSSULGEDE). @& sareanmy. Gpruien
21" Lmé& aeupilen Waflys Figw Fluoresent) Limauir LuéFs LFILL Qeireng). setoremrm. @prullesn
Q@ @penenser gpl LILEH @Gmphsd Si(9d55de WLHS amyeyd @@ el LTSTFsPLL
Blriunul pereng). Setmenmmy. @pruler Gap (eneraefiahd eravdiomen 2 LS Ly Fe Lain’
a6 Werafleny GUrmiSsLILIL Hicrerg. @ibillelr @enpulish g@m (penemyer gqm Gand
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Supply
o\o
X ¥ f \— . P
Choke Switch
UL o 5.2.2.

Curyssuereng). Gansdled gm 2 daraSEld @@ SHINE ST SHMLILILG(HSEGLD. Wer
Marsflenr QU ussmseald 2dder Wenm (pemeTuLen @@ Fleuskdl (Starter)
QUITBSSILIL g (hd@GLD. Fieusdude g samammmy GUID CUTHSSILIL &G, Q&@uifar
o arGer g FHGens LLanLwlled ES sumy HIFLLLILILIG IS GLD.

Gousmevw REuryn HF &1

Béieuens elleté@aer g eumy 2 _sgdlen cufiCw Wlemamgd Gledad GLng erHuHLD
eleneeured Galene GlaIflpg). cumy 2am_sioreng) (psale WlenamsHne oifls e san_enw
Can@éE@Lb. @@ Wwenp WenGermL b sar_ssHen aufiGu ghuLmed wWen gen_ 0l& ifls
Sjeredled @Genphgl eNGHILD.

Beucuens ellensflHE Wensnybd Csded Gung Wersporeng Gors, Wlen Qenip
sausdl aufurs LrsH oL dfng. Dseamad geausdulsr Wen (panansErs@ QenLGul
230V Benenpssd GeqssuLbGEing. Quiblarenipssssned geussluled hHg eumysser
aflurs e snm LisHuen_dpg.  QoHeneulid 1bHs aryssed Gaulilien £ng.
AeaGeauingsnd geusduller FEHCarsl Ll gerennbliuran GleulLGSTd aueneThg
Qar@ib. Qsemed WwhHs eumujelen auflwuns Cledgid Wersrmd HnssiubeagLen S
aumy Gaflip. Geulivl Hlenay Genmeugte FHEGTELLL N gemennGliuren 6i 6 eflewgb.
Blenapm SlemmgSsUU@L. Wenabn slemgsstubeugihn Garsdled Wersmyb senLLiGHILD.
aaiGal, Cangdle Wengnyb Clgenn CuNg 2 e SIHSLEW GenpEDS. GPDULD FMHS
Lood Genddlenm sblNFmmener Glau Heugne Gansdledr gnGen gram@id et Puse allens
srew__ Uu@in. @ullstellusg oNenswreng (1200V) s flsores s, Qe
SY(pHs eflersflslr B (penamiensE @enluilld Qe ssuLiid Glumripg ellensdlenr aumuy
eam_s&dlen anfiGu WenGemmLd ghu@Epg. @semd ifen &Hm eferddler aufGu
wisduen . ellersdlen aufiGu erovdslgmenser @EHL Gumupg Goigf wHnw wHS
aum&aeflen epeus Fmmisefier g Gomdls Gravdng). QLCorgend Genbs Sene Beripen
LD eargnd sSHiscn eanlr@h. @& sdisener G saranmed sraw Fuicong. Bssdisen
sdlerséler Wleflys Faiqus umsoLr L&felr Ba LEWEILN(LE ener NTHuEsILLH jana
Bemb oflsondl pLb samamsE Leliu@b eeflurs GeuaflaimEina).

efers@ enfl Clemriflwu en eSlerd@ erfiw 110V Gungoreng. g perer Wsen(psHHLd
(120V) Genadler fleren(pds Qpliy QeuwiLGEpns.
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5.3, Weir oo sl opDpeOTE WTrHmd SwL_ELnaI
(er.am Wensniyoent], L,

5.3.1. dsiregng wenf (Electric Bell)

Wengry wemfl eremLg WensTHoSHen epeLd
QewdL_&Salq\ @@ STSEMD Y GLD. UL Sl M eretmm
Blehanmh s Slepiener sbGFHmatlen @ wenar T, eretrm
Qi Mblergyar Qenamrdsl] LI HGTeng). om(Lpeneuiireang,

R eremp Blmgieuren QmwusgiamGLen Gur@msSu "S”

TG QIGNETHS Toe@ eulilfifiGL e @enamraast) LI HieTerg). Wlat
anpssSlen eriflcs amvpgieTen Wgeumen QpbUS Slambi_ e
H eréiiy g s55wed Qenemssiiulinmédng. g G eremm
famansdd Curlslisgsens .amréEGw euaweamd T,
QLmblengcit QevenrésiLl G B@5Hns. v 5.3.1.

[~y Ty

\Slemamy wenl&E Wlenslienar QsrRFsa-en Wershrny WisHurd Ner smbsoTens)
aThs Seanenwenil enL dng. Qeveaury gHUEL shslL®L Her THCIU6Ter
SUssanal saihs QUWEGL. SFFLWLD QHbLSHeThHLen Qenarsasi’ L. S
sl paimg G ererp SHameamsdlar Curd qdlenw e awLra@d. QmHbUSS @
Ba&MBHeLe eradnl SiemgsslL@Eng. Beanbgoreans shss Senenoai Qp&sdns.
Bgemer @mibLisgiam_reng) sulfinfler 2 ey e enCamadl Qe Weir@Ld Llenahenn
Ligwen & Qeldlpg). Warhind Cupeadlu Hlapeser panL ClLmib. @eann Csm ks
BenL_GUpeugied Wersmyenf] Cem_ihg @l o @M rEGh. Simeueny Helll& =y 6n
Hencouficr @dbs Gouatriid.

5.3.2. usivsmi (Buzzer)

Byieybd @ cuems Wlensmy wenfl gre. pemma 2jigallipb 2 Gors waflésm b Sl
SjpsEh An ssHud Gurery swuyb e HeLwrg. @Hd SepTsd CElIURS
2 Gowrslh 2_eleng) B0E TS ennsaliL’ Hierer 2 Gans o Mn&@ T gein| HEHLEUTS)
S@ETHL CElwrs o Canswrarg Qeaflui gollenw QarGisSng.

5.4 10T 9 Dpsd 1068T ETHE opDPeOTE WIPOD SjsnL_Edr i
{er.&m WBlemspm Glevmig e, ShElé s el

54.1. &0bha HgiusmL_ufsh [sdranDn smiasrgourst (Magnetic Circuit Breaker)
—_———y )
- A

0 b
L] S 4

o1 1o 5.4.1.

Load

—_ - {Il-lli"—Batter';.f
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uLgHev "D" erenm Wlewr smellsg Wlersasdle Q@mHal Wenatyhd auprislIHEDS. A
aenp WBlensL sHwreng "S" arenp vl epew P oererm (pemamenus eriGungis
Cam _HéGanemmg grisne Wersnm LrsSundl BlenCam b umuyb. E ereim 10lensnbsssla
WlenGamm L b @Al L erefpE flawr@gnburgy g @upelens fsond A
aeiy sLFHHaw pearGamsdl QusGWL. HUGurgy P eaearpn weneande wWleranm
glamg &EUUCellheugned Wer smeilse Wearsleaner @mésng. Wearsmhasdlad Lmyb
WierGenmL_L b @enmBEsned g6 Qoeilens @eannbal A erenm SL_S6 e Limpl B Sams
Sienl_hgl LSlens eneTd &(HLD.

5.4.2. ahdasamal (Telegraphi Machines)

Lever .
A m}

_ Y
Electro orse sounder
tagnet

\

ORTUIRRAD AN N

Morse key

2 d

11

{1j+- nl

-

IIH

UL i 5.4.2.

PNLHmHs wHCort QL s5pE efegeiler Gelfleaw emLd 568 (WPeop
poenpsadles Gomie ereiin HGlwMses yflellwed Goangurd sarhiily&sriurL gl QFus)
D@Ll sreilEE ‘ComTen & erempid, QFiiflen) eutriigb s(mailde "Cumieay gellliLimes’
erefmid Gl

WeissSellBhg Wenanm K erenp Comien & M eramp Wensnbod oy, flueimblar
afurss QFerm LisHuem Epgl. Wenansssen CuoGa "A" erep GBWLGETED 2 6erg).
25 S ereimp evNflm sryemrons Y erenm g emflenind QT .HSGEMaTG (HS@WD. Glomieh
S SSHILCLAE WNardHn WisHundl ersrbsorang QpbLLCSTMaS g6 LGS
Bpsflpgl. erenleu, Sigen wenen X eranpn emluid s eraipm gallen 2 @ THEGLD.
Curidh Samw psgieueng ol GelllLmd Weaathsb A eaeap GnbUCsTanm
Bwss Ngssmod N eipb. caGal g6 (waer Y erenn perilufled sLT eremm
pallenill 2 aL_T&@Lb. 'Gomien & o aer GL(ptd, Glomich qelitiLimelr 2 ¢rer @i(pb GleuaiCaug)
eremugney WensHiles g (pemen Hloo emenrii (Earthing) Qi (hererengd sremretd,
WetsLsHwunrs L Lweru@Hng. Cuoriev Senw MGG SSFIUBTD S, ST
erein galsener Galfenw Cupd QL sHe giupssend. Qeablamndlaamer Gareatr{israr
Glaiflser sielLIu@Hlenpen.

9.5. Har ;gb,rb.ms'v Can‘ing,hpars 1wTHPd SjswL_Eebr g

(er.am. euft’ 1L, BlenGauitiy Glulig
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5.5.1. Slsuiuapl B wsirang s (Electric Heater)

Terminals

Scale

—— Tube

| Heating Element

| ~p g g e .y

e T T L R s : X g

UL 5.5.1.

lemamyb Lmieugemme Cleusirat it flenevd@ Glautitoen gl Claniugans Cleuefuf{Hidiig.
SfenSstl L Wersl $H&@E Geulilepl b LGS eremt Gluwi. @Grmbhud el
&(HeT ailqen GMAanieT afl ipm ereflGlnel. eneuSELILLEH SN QI (PHeNSEhsEGLD
Wleir Fliener UL Heterg). el iqh erefllQenr eramUgen eudumi WenFmd Lmieigme
=g QaaflEgrenw sl Gellrguy s LUl DHseh. Bhs astsansms
gemert Manie eplpdl @(H&GLLIY encusgy el Fliener ClarGissme sementT GauiLnen fng.
Geueuens FigasSHE ‘@iger eum LT afil L 7 eremi Gluw.

5.5.2. gsit QuwinendsnGauriny Uy (Non Automatic [ron box)

WeaGauiiy QuLigufie ergsflurensg Ceulin ssShwine wrHdl WenGauniy Gl iquilsr
Squiled 2cren 2 Carg UTESHeny GLISE LLELHGSUUGEDS. WenGeHul Gl iguien
Sl LITHLOTENS)| Slg enlonseyld, SiGg Fouib ellane wellaurer 2 Corswnraeayb @(mes GCeuet(Hib.

I &H&CH sl Camiiysds & ® (Sole Plate)

senwren Ggafigroumed uen 55 Hsrean genfl B sy SwHSLILGHDS.
Cauiyl Quiguier o' Lisswns aeusstulferer e Glaull @enpuinerg &L,
Siper GLag @eous Caunius selyh@ wiHpin@fps. Aaanprs CHinys 516
Geuti aptt LGS B3 HD Urskseaenub smigdng. Qo lersmid Lmleudloame.
BsnE phadlasgdld Gsrd 9Geam . (Sole plate) ereiy GLIWLIEHETE. HDH LiTSRISmeT @ mSEL
Gy &8 ggeuns Wwengwneant genn ewwdfle Cekigssns HHGbUY emeads LDD ereuli
(Welding) Gatiwtiul g mé@ib. $Cs Curem Guealmhg Hmalu@ib. wenrwrenl Benpbs
S S és werGeram . Fener @ein dwg Gravh DHEGH. BHS iysHs550
SIS Q(HHSTL STel Heowg). SgLliunsbd e @G L L wrseab, HESLTSa|D BHEHS56H
Geuatmpid. erenGeu yenyliléF QFwed FTGus Sanramand Gewinl G @G wpeord
LU I (BEGLD. 88 flssliLirg Ganpb @@mLugned aaflfld GagenLWrg @emiphd
2 ar(h).
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DT YL DI DD HOBIT H L

@&Cpmb WenrGeuin Qenpwreng (Heating Element) en&sr silenLulgyer
LSESULL I HEGWD. HS L enullsi Gogid Spd HQDIIH PSS HMILD SOBMIT
Ll meusSIULHEGL. mbsar WarsL ST QUIHE. HEFL 6 HFs
Cauiflencoentls SmisdTalglig). SOBIT S en LGTFIID S SSTIGILTEeT Hnud Cleuliib
SLSFTL QUT@her. eranGey SOBMT B el WHSSSLE wpmid CoGa o.der LEHSE
Qauliuibd tiyeyeuans shHéEng.

sir Qsuiss ewip (Heating Element)

fasd wHmd GCrmilub sabs ebsGurDd e sol 2 Carsgsronear Glnaeiw
WergenL LIl en g sbiflen evwsar ilent e uHigs eausstul( ogea @
(penensi@sb e Qenanriiy Qeliusn@ gHU GUTBSSLILI g mEGD. Qe sren Gleulilh
Cesmh&Ew LEHungLd. @ger aulGU Wersmmd LMBLCUTE Sifls Wensean_uller anmenrions
Qaingengsd QHTRHEGD. SHS GeulLibgnen Sgliursordu Ggulss_enL (Sole Plate)
GLT5GSng. eapsGrmd ereim sl 2 Canad sl wreans). o5 IStz enLemd: Clamerm_g.
88 Qaulept Hib Gampd, Buss 2.ampsEd G CareadrLg. Hand oiHswons
Bmés Cauamiibd TeTUSNHETS Heneallyeu Sl HHOLILIL G (HEHELD.

I 1pHhadH &a® (Pressure Plate)

Cuoéh enn&ar Lenl LHMILD SOBIT S enL s Coars enaudaliLibdlemm CaefhiiLy
sslen @5 GH&GWL. @5 seflaamer psd CalLsHE Coemeuumear LiEhamauuL,
e Sieveg Querh S cpald DilgSSHLHL 6 CEIgursll QUTHSSLUILIL g (58 GLD.
85 @enLuld 2 6er MEST L6, HLBMT e, Gleuli Wer@empanl HEITOILD,
Qeuliuggre Wen@en giemgsaEnogid @BEG0LUL QFlfng.

Grosverpry (Cover Plate)

85 2ussLh LHNW SS5HCLG MAUEFLULL. LTSRS Jarsens L
e liuTgsn&E@L Qe Gumem unswrgh. @gen e ffuller ensliy, e Geanenti
sT&GlE . Cumempenes BmEELd. Cungeurs GuEanel GUTHemTed enaiiy Clei g (HSELb
G eppufer serer auflufen epeoibgren WlensL SHlEen epemd Guev, BluLlgd s
2 eTGer Ller (penemsatich @)enemraaLILIL g5 ELD. :
sma0fy (Handle)

easllligen Aigds srenr sty Quigerw gafller Gua Gsitss GouamGib.
erenGGeu Weir SN LMD QHés s Warsenanil 2 enLlugid, SiHls GeliLigans
S Snigugionen GUbamel Bidewg erblumena ereim GLT@ emme GlElwliL g (H&ESLD.
Cuoevepiqui et FiH@ epevid Qenem&SILIL I (H&@ELD. LT SLG5 BlIenLpeUSNHETET HlenemuLb
B GréeL
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&1Csor Qwiuans BsrGsusiy Quity (Non Automatic Iron Box)

Béusuens Gouiliy QU iysg Wer Genemrti] GlaEnGdse s, CsHuilin] Gluiiquleerer
Glauiu el @Gub e Gleui @emtp (Heating Element) eu@Guw lenGemm b Lmlibg), <ig
Qeuliub o e _mdl et G e erer CslLLS el GELDnLD. CrId L52.5 @6
SHaond CararCL Q. erarGo CuTS arey GeulniwenL 55 S L& erenmmed,
9H©E G Geaiud Ggemenideame erar pmbd zeam@BLEUTs Bnsd Qeneawiifenw
uweruGisS Wer spm HamgsstiuGEng. Qe gaflu L rblsEn. GH Curdu
Sjeray gilel L g ersiiueng Gauiiy QuUiguSlellmhg aBLD jemed STy epeGom, Caulili
Qaiwinl L. QL gens Qs QU Unidg o amieugen apeGLom iiueorid.

Qenenr 9 epoold sLGUUBSHm CauiLw Genpha GamarG Cur@Ld. GleuliLib
SO L yerellhe £GP @ampbs Curame Cauly sflwurs gHULTE. Sias 2 e
Gurgl @enemriGullelr eped Wewr Qenamii ClaThiss &OLbm CouamBwb. @eicumprs
BlerGauniLl Gl iquiléd Wergmgd Lmiiclens Henemli ppead SLGULGSS CeuiLbreg
GO L erdvencod@er G(m&@ELLg. ClFdiglcomb.

5.6. st 9phosd SrFrwiar oLDOOTE WIDPD DsHL_ElT DI

{er.sm Wlempeomd Lisse, GULLfl smigde

5.7. Warsyposd® Suibly oL,bmeorTs WIDPOID 9w Eeir v
(er.&m G L mr

5.7.1. D.C. G _mi

Gridlens Quikifladr Wen ssHufener @uinSly ssHwrs wrpndns. Pevar Cui Hens
Wenargsdle DC) Geudupdeimer. Bsenr enwl] Cpidens Wleramsdenuns Gume
<S|ENLDIH ) 6TeS).

Cpit Hlene Quiridser LMGLuWl6n Wenasthg gram o &Ly Caeme Gauiflemmer.
Qurgeurs Quiiflseflen &b Saswurarg Gerblmdler QL Eams cNFlLIg
seort S ILGEDE).
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e S &6

s&b - 3
#fwnen afmsowd CaibleaBhas sTIpHIs.

B elarsdlad NsssHireg <245 LIHPULGSE DS

<. QauliLssH 2. qefl s&8) 8. adt s&d .
eTg|ablebenen.

Werseg e Llenrsdluimens; 2,5 wINPLUGEDS).

<. Qe &4 <, @l &4 Q. @ramwen F54 G AECNTHE:3
&4

WBlewr Gom”t_mfled 16l FaHlwmengy 24,8 LrHpLUUGEDS).

& @rsnuen 555 . qafl &g 8. Qeuliugsd) T gefl&s g
et @evdifl QU guilc WlsnssSureng L& WLIHPUUGEDS.

3. @ &4 3, Qeulil §&5) 8. Qu&s 554 . gpelfl &4
Blewgny wenfll Qengd Qarearh Quikigdng

3. flene sMpsd . Wensmpad g Lwrenhgh .
ergle|blency

@bl iq.Bl ereflGloedr eratip) 2 CanassTa i, 6us).

9. p&GYILD <}, @Gymblwb @. LhievL_6n rF. Gl

Blewrany glemig i s@mell (Circuit-Breaker) é Qawdn@ibd <y,nme

S| BMHS o, HHED <, @ramwen g, Hoe 8. @ o Hpad
erglajblcency

usE - o,
s i s asiPsd afsni s & .
WBletrgy, hnene QWIHET HHpens WIHNILD FISEBEE eTenau? -
ey, Hmency BTG ,DDENS IHHILD FIHEID GTene?
ey, dmena @6l JpHmeNs IHDILD Freeud 6T ?
endsrena WensriL GQurens LIRSS Sweon?
Guom_1_rflerr Fleneowmen Lnsid 6T5?
el (peomd L&sd ¢The LHpi®Hg GupruGAnsI?
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ugd - )

L spf'@ amédwnssssd afsoi s da

1

2

3.

BanGaenigaen ellendhdlen alen&Eser WTene?
LGhenT erengl wing?
e Geudfl Gu_iguilenr LTEBISET Wreneu?
Ceulippl BIb LSleaTSenmiser wrene.?
BenGaemgaen cllend@ GremmIcd eTamen?
ud - =
FrHhHIDTEH ATH_uich &,
QenGaenigsen ellersflen LI cuenyhgl LTSRS 6r(LpgI?

snps Wengetmgliurer (Magnetic Circuit Breaker) 6t Geuenen Qsiujib eflgdans
afeuifi?

aoslfé adlLfler L aenrhg Caame CFlub cllzdemg cHleunfl?
UGH - 2

A Psumsor affsi_twssi & 8.

G erellard e LLD euennhg Ceuenad GlFELLD elgsang efleufl?

Wetrany weanfluller LILD cuenypg Geuena Qelh ellgseng efleufl?
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6. Ll6ir &6060T&6IT
( CELLSAND BATTERY )

6.1. opapsmid

GuurL_gdle Wenamyd erpRsHs wennseafler gumlssuuGEng ereLamsll LHN
JMliLtcomb.

Wlerangid FHGuIg QUi erelled gaman’ il @uss oy, hmene LweTLIGSSH Guflw
Sjenamaefled B e Henauwnd Hydro Electric Power Station), Qeniur #&8lenwi Lwisn @GS
jeed et Flemeowid (Thermal Power plant), yemiséHlenius LiuemibhidS jam|ler Hlanaowid
{(Atomic power Station), euryj #&dlenwl LweTuphGSH smHorene enssd (Wind mill power
Station) gurf&sUL@Hng. Hdlu ereiler CGard Fa&Hemull LwsTLRSS Wensrisafld
Wlenrsmyd swnfléEsLn@Sns).

6.1.1. u¥siramsvi (Cell)

Bl seomisefles @remuer gy hname Wlsempmens wrHnid Gurg Geuaiifler HHiied
aHidlerr eumuier QwHEH Coir e aurenus CHr&E arevsLlnmenser gL @ausalLhdlenpen.
Bgemd Qeuafl e apificr WenaTrLd gHUGEDS. Wenr b Qran® cuasL ILIHLD.

1) pserrenio Wleirseold Primary Cell)

2) Gew Wensed Secondary Cell)

6.1.2. ypasrsmw 1ssrdHsom (Primary Cell)

paerenn Warsorisaie odar Gaudll GQurEpLsear Geoudlclleanenr sryemrions
WBlenGemppsSleGuimg) (Charging) Qrsmuer ,Hmed @mpenn WL G lerampbpeoTs WTmiLb.
Beucuens Wenamiiganer WamrGid WerGeamppld Geliw (pipuing. Qeieuens WlearawEisefcn
2 grer @rsTwamsdr Wer sofeng Wenapssd (discharge) QeudCurg Ceumy
Ggemueniiseanna wrHelREps. Qecums Wensad Qreat® euenasL{HLD.

1) eeiibg suens Dry Cell)

2) &reu auens (Wet Cell)

1. 2 @ripg euens Dry Cell ) (er.8) Lansldlenseld

2. ey euens (Wet Cell) (er.am Gaurdin Qed, CLaflwd Qad, Qadmrerevs GClgd.
6.1.3. Gaw wWsiramsup (Secondary Cell)

Gew flensed erefug LwarUBGSHW VYer Saw@God WearGearpmd Q&g
vweTURiSSUIED Weaomiseners GMl&@h. Qelcueans Wensorisafle el Wsreammpoe
Caufl yppeons Wer seomsealle GallsstnGdng. Wer Caudumppd Werampmens
Blenigasdled @mhg erhesuuBdng). Qeeuams Wensorisaie @mba Weramd erh&a LD
Gung @rramuentd LonHoen_ g, Bam@ib WerGeanppb Qainniu@Eh Gurg e seddn
2 cirer @pamuend Lsnpw Hlencenil el Spgl.
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Gao Wlersoiser 2d@upGalii (Acumulator), svGLIGr® Glad (Storage Cell)

Qegam_fl G (Secondary Cell) ereimm pevpssiuGEpg. Cso lanswmiser
I|leveuens, &MTeUens e QHeuens LD,

1) Syblevauens (er.am smiu Hufle Csw Wensed Cead Aicd cell)
2) amyeuens (er.am HEsd by ary Gan Wersed Nickel-Iron Alkalin Cell)
6.1.4. apgsiremwn GTENSHDEHH, Caw 1HbTENG I DEHID 2 sirer

Caigiur®
YR 2 2 P HSTEHID 16557 SHoHD G #1016 557 &5 1D

1. Q& Wensmyd 2 HuUSH Qg WlerGeammid (Charging) Qe
QEmHi&ELD. Blewranydeng CETHIEESLD.

5 Caufwnpmed LSleremmhmeons Caudlwurpmed 1lememmHmesnas  LomHlu
@@mEpenm il eflCLrd Beir@ib ey WBam@id WenCeanppd Qg
WlerGenmpmd Cleuiul (Lpigiiirg). LweTLI(HS S eomid.

3, Bl @ramuewr &8 WOew e wsdlld Werssd Guamuem
s&Ewndlpg). s&&wna i) ey WenssHurdingy.

4. GODHS LI STED DIFlE U sreld

5. G@empeuner lengassH fls Benesd

6. &@phs ellenaripar 2ifls ellenanSmer

7. CTENL_ GHenMey D85 eren

8. GmDHS clleneo cllenew iflsLb

9. Gephs ugmofliy Si&a upmofiiiy

6.2. apzsitemip 1sirmad G Esir atsnsssir (Types of Primary cell)

8g Qe euensLLIELD.
1. Wetcell
2. Dry Cell
6.2.1. Gaursh_r wisiramsvid (Volta Cell)

‘GeurebL’ ereimp yblefliicy elighesreflgne (paemipgadld Beansandansd SamHiLiligdseur.
Dpenswned et CluwGr Guiflensnsine ameudslL (Hiereng).
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DD OIL

T

_y Copper Plate
—_, Zinc Plate

T

1

p p
(¥

. Hydrogen Ton )
» Sulphate Ion

vt

1okY Y

——-—-~—% (3lass container

)

i ¥l

. - y Diluted Sulpharic acid
- = (sto-:)

uL_in 6.2.1,

o savamgls UTSErsHe Biss abss Suiwgams b, HHO @6 HSsHIHS
salenL b (Zinc), e smilyd ssleLybd gereapCurerny Qsmrseng, UL Sl
ST igeTeneurmy QeI@GSsns eneuss Geouamiid.

SEOEET (PEHSTOLTED uen] JflwgHe appd QEsELrn meuss Geuamdid.
WHersadHeycrer smilrgsah Combdler eumi (+) eramed, HSSHr&5560 erdimblereumi ( - )
eranayld, jeupdled @enamrdals LI Beer sblser (papGur Grimdenipenes, erélmenipanen
aganath @mplubGdng. Rael@m WeapamasEsd @@ &rdeern WL (HLen
Bevemrssliu_(iererens UL SE6 SNemreomd.

RewsvuBm af &b

Bz apss Sflow e Wearampug Glungmer (Electrolyte) oL@, sabhisar Qbs
SjflesHe eppfufimiLigre, @rsmuens GFwud gnul®), snanlTeme ojuiailser ( erdmblsr
el ) smilys salenlwjib, FOGUL weflser ( Gpidlen ywefl } FiGFHT5S S5 LD
Sen_dng). @sama smilrsda Crillenanipdsspbd (+), fSsHETESS0 erdlifflsnenipssid
(=) ghu@fng. Qeaei@m ss@smeanyd @@ SDIOFHmemD Qenamsgndm, Werannds
Cauplum g6 snyamons e 1arGenmiL.b UMUADF. B65 WlenCemLLgemg srdalcmm
B fer (et pensaugen eped CQgfbgGarderand. Ggen WeraflwsE ellens (EMF) 1
Geumebl_ @b '

Goursor_1 Psrasud S 2 sirsm Gsmwpur®Basi (Defects of a simple cell)

Gaurcol_L g Wlairasagdler fAflg Crrsdneilen WenGeam L tb Gernhg) ClareamGL aunLb.

Bs@empun® Granh siyemmhisame HapEng.

ETOhY]

- o drefL Blawsd (Local Action) - si(Heu semrd (Polarisation)
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2 sirsaf L. Bapdd (Local Action)

\Bisnann Sobs Hameuid QméGbEUNS SISSHTS S5 140 BHHE! ean g aimy
@lpadr QeualiGuil Qanamy(Bs@L. Psame FHSSHIE 550 senrpg Jamdng. QoS
Bapelng odef Bapsd erenn QLW H$5IHTE SSLiged smTUeH, Zbdy, Fuw Cumen
SEHFBSHE GQ(HdaHeud. Sjeneu CHRLSIET auTeUTSeD, HSSHENSED erSiblen cumarseayib
wrfl £n) fm Wensersems Gaeme Qaiflng. semmd GFadlsn WerGemmL aicdlanio
Geopdng. Qs@eoneane Bz Afln Crrb H556Ms ss o BiHs s6868 JOwsHd
maudg aThSg NG ursrEsans a6 God sLeil e NGCurdlésand. SmLem, FwLb,
@bl Cunenp HSHBIGET LTSHTFSSTD enDSSULIHILD.

aimouhgsntn (Polarisation)

WBlenGemLL1b Lmleugne enanl Te @GLODSET aubg) QFIbLS SHL el GHhHE) epbHieusie
WeGamL cuallents @GenmILD. @FDE Sl(HeusTemd erenlILGID. @&en ellencreurs eamL yeoeH
Sweflseadr FHSSHETE S ent enw (piunwe WanGam L sl cucllens GanHF
GararGL Cung. @miFudd (ppenwwns HermiehHib.

Qsgapary F&s menlrmen Y smev® OQslg Horsd oianrbd QsH
CauflLGUTReTs6 LweTUGHEDS). SIQLITIHEESE SiHaubsd erengy QUi sriLF sOGLL,
Cunisatay el g denan), GurlL rfwd enu GEIMGL, epplfs gybleon Gumem 2y, &adl
seflaer Himeu HeHwrs LweTHEDs).

6.2.2. GLswiwsd 1hsivasvid (Daniel Cell)

x 7 7 ~ Copper Plate
A ..i‘:.__w.}’

_, Diluted Sulphuric acid

Mercury coated zinc rod
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UL 6.2.2,
WDy

@@ srdlFl L Srse, sILisd B@hs s1oly FoCGUHL senrad sahpliul Hsterg.
Gisl ursHrGl Cri gi(maiorss ( +) Qaneer GCaamrhib. ser pHG G Hlemgeneri
unair_sfle Biss s558 blevid eaHoliLi’ iy HEGLD. ifd UrsTsEd L Hi55ET5555 0
(Zinc) qenn eneuds Il gMmEGLW. DS5F0 ST Zimaions ( -) GawuduLD.
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NEwsb UGB IpsmY :

Bangienett UnewrLd eufluns ( ndly oG’ seangserd Siflenw ghul®) smolys
SELNL_ SleNL|LD en@amL TRe, o, EEET6RID enLflngl. Hgemmed HenyFadleh o crer LSl
Qaeflliul @, smilgll ursdrsden LriSen Bg el nsQardading. o 1.1V Slersmybd
2 pusS QriwluGEng!. Wersasans LLsTLRSSMO® BHEGWLEUNS SS5HM15S SH_en_
QauafiCl eTHiSg enalssem Herens LIGEL. <y miFfGam hiseafles (Laboratory) QuiblSlenaeid
LweuEng. @sen e Frmen WerGamlL Sangll QUDeND. @Fen o enflensen 2
gL jerellch G(HEELD.

6.2.3. dvadamwrshd siramsvid (Laclanche Cell)

Zinc rod )

RSy Porus hole vessel

l: Bzl Ammonium Chioride
o . Solution
g S Carbon rod &)

Manganese di-oxide (+)
graphite

DO
TR WA Y
i r

Jfsoniny :

Cevdomesd Wetawsdd, Guoralud GEamard Dwg HauFsmrs SepFe @b
sarammigll LTSHrsHd smpmin’ g meE@. sifle urgreb Lsiull §i$5BIs5S 6
it gmauons (-) encusatiLl (Heteng. LTsSrsdlen FHGa. @b HaTFenerd LTam_Lb
mausslUULEH, o @@ sfsuar® (+) aaussull@daearg. Jogs sFHHQILD
rasaf s-anl-g,smauBib, shsgNEph sobg samal @aussUUL®), FHargeer
unem.-gflenr Gupu@durerg shlGfler Qarem® epLiiul Qererg. GQubiblersagdle
sfggiah Cprégmaionss (+) QFuaL®fing. wmse s - samah Fime HéSwumsls
LU E D .

NG (1P

guillenamsdler erfligmaiondiu HSs6rE0, HOGLrafun GCamearh seanyadlc
seyaugeama, HCwrafluneneib, enanl Fameanb CaeaflefiRing. WearGampb Glemam_
AL D6 HemEser Fleamgenerl unean_sHen o aCer LGhHg sfsgearen.. Crrédlés
Qrddlmg). wmiseals-en_ - damenigaflds amant’ T oy sfarand e fpgl. HSSETES
Sewrenl LD, sfgearen b, un Wensbiiwured Qenamwssred, WlenGermit b qoubHiSng!.
@sen Blewr pssb 1.5 V. Qg Qamn_réfluner WearGem L Sengs Cathi&sng eremLgne
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Qe ulen._Gw gl il Qar@iés Cear@Lb. Sgen o6 WesemL HOMT 5 g@Lb6D auen]
Amaew. QLAGUTanser, shslds smellsdr Curapeanasafich LwesTGE DS

6.2.4. usnafsiramain (Dry Cell)

(o]

Yoo Mercury coated zinc rod (-)

Carbon rod

i
I
§

t
i

Carbon powder + manganese di-oxide

Thick cloth bag

S:Hif;é

AT R
Pig gty

Zinc chloride paste

li| ||lE
vei |11
Ppdsjudeg].

UL 6,24,

DIHDLILY

8z Qevgenerd WensasSldlmbs HrsH Sienwsai’ L gngh. @ser Ceuefl iLrgSmnd
ungsged WAL ISSHM6S 56LLT0 a5, AHs SHISSHTE0 UTSHTD srer arSigi(Healons
(=) GrweLBAnsg. GUurdSrssaier Heudamypb, 555156 GSGemenyhHid SMbHS HeudsmrLl
Uang eneuS&LILIL g (FE@LD. GliLiens Fmen giempid Curmemsd GFwudLGEng. SiLienssmu
rrronen Hlencoudled encudpss FISSHTEE GGameny® snhiblayerer Fydeang 2 Miesfl&blamerdns.
Bsen phHefdr QalipurarQgnm genfllmuuties sfSHMeHLd, DIhSea F-enl - &ene{HiLD
enausSLILLg(hEGED. Q8 Fien Fimeusgleubd Basfluns GeuaLBding. Qsen FHG 6
sf&s e wneng Cuig@maions (+) encudsliul (erergl. Wensamsdlenr Gowussb,
&R SL_gwmed ( T ) Senl_SsUUL @), eumésen GleuallGw Gureush@ fml Hm generser
el UL g (H&@Lb.
NFWH B0 IpeHm)

learsagden Cuit, erflit gumeumsaner qb Weanadbllmd e Qenentiid QEr@is@ELW0
Guig), si&sET&HUHW, BeuFsmripd Hflenw Ufleugned FiISsprsn i Weram L e fng
(=) oUGung sblseaflad WeanGerrii_b ghULE, S e Genemraslu L Ll
qellfeuengd sramend. @remnwerd Hfleww yfleazred eearLmrgld enaml_gged,
LoTEIS 6 F-anl -~ SenenLdd g Sfarand SiamLbgeNREng.

Bgemen Lnig Qe erenmild enpliuntser. Ao flassamrsd Gaarsgmed Liss
eflens @, omenSlavL, erevdl mmefls eurclenns, Gaopm Guienmeuniied LSS0 LHEmS).
8g ue agekiseild Hlansdlamper.
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6.3. drsae aGEg (i)

Series connection

: e AABA .A‘h‘

UL 6.3.

Ue Wenaseohismer GerLT g Qaear Qenamiil weanpulid ennsg
vweru@$gieus CLLLR eremiuid. crSHGEM_LIS @ Wersew 1.5V lerenpss sl
Bmsdpg. pwEG 3V (Sewag) 6 V Wer Fiamer Caenauinpdlngl ereimmed Qe
Blenseomiser (o) 4 WONHMRISMmET 6mTe Benamdgll LLGLHSS (Pigub. QT
Generrii erafled, Ppgd Wearswsdlen Cprweanear HQSsHen eTHirpenanu|L e
Qenema S Ig(hEGW. agHamen Lildsonisamer @manss CeauarHiGLI Sjenaisenar
Qibgpenpaeiics Genamrss e, Wae WlenswsHlenr Chirupenanud, seanLdl Wensad e
adlipenemibgren Wensew ihdSlen Q) (penensemat LIWGLHLW. @S (enerseflalmbs
sliener er(RiSgSCsTeTarcumd. LleiLpeomd LL&s6, Sh&, CLelGuren, Gumsipenausaticy Ggmr
enemrinie QenewasslnlL. (pennsrer LLGTIGE DS

| s y .
T f_: it -

LES @enearliL




Qenenr Qenewri | pannuiled, lersaiiseailen CHIGI(HoURIGHET HEMHFID REDTSEILD,
THFFHUBISET JleneSFHID @eTPTsHeayd QeanamssliL g HEGD. QHld aszsenen
lesonisamer gemis DaneamsHi LD Wenarpdsd @GT araunsssren Q) (HEELD.
< emed Wergen Genpaurs Qpédlsny smyeamggne WenGeamm L oreans eualenlolITargns
Qméeh @ Wearsald LlpgamL hanew, Gui_Lfl Caeme Gealu|b. Hfls WenGemm L Lb
Cyemeuirer QL Riseld @elaiens LwaIHSsOuGE DS
6.4. G 1Hsirmsvib (Storage Battery)

S FHhsiT

Qe pweru@RSsIupd eresl Crrenaviigelr (Electrolyte) semenenul QLITMISS).
e cuenssemsl INMASSLLLHeTeng). eneu
1 anfw gflew CGaw Wensebd (Lead Acid Accumulator)

2)  Hésd @by sy Gsw Wenaebd (Nickle-Iron Alkaline Accumulator) eremenawITELD.
GumlLm eurseniasaefle Gl g8 CulL s LwehgsLLGEennen.

6.4.1. &nfws gpdsv Wsirasuid (Lead Acid Accumlator)

+ ' T . Negative tertninal
s Positive terminal

-,! -._,,i:g‘ By ; 2ok 5
.‘ﬁ_,af-* o ..a":-‘ﬂff": Vent hole

b3
it
U P

A
i Electrolyte
)

FEE ‘”&{W"’Jﬂ?wﬂﬁg‘;

4 " Negative plate

LT

sedicd L
AN

B ISR LAY

.. Separators

.,_
e A A ]

A

&4+ Bottom support

A
s GO

ﬂ— Quter container

WlensegHen Gleueflmg b, snerorer goum, G Guileney o flul Heenaume
surflésun’ L g. @sayaGer fis5s sHss dob sapplin’ Herears. s B
Gergdlsamen (Cpi gimeuld & eTF FHeud) sTfL F&H MeusslLL G (HEGWH. GpiLder
S&Lenl_allL, erdlidlen 556 gemm Hswrsll LeLHSS Ll gHS@ELh. Qg6 Smreamlons
WensesSlanen learseanL @ennssiiul @), Sifls WarCeam b fen_d@L. WdssbHisEhsE
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QenL G pamglenerger Glamamm_ erGlurenerl, yuur, PVC oileni, oideag GCledajomi@
S&HHFET encusS L Ig(BEGWD. @oneE GeiuGrl ey (Seperators) eremmy QL. WensamsSlenicr
Gaufleflenar wrpod gHuGLEUNE Geuafieumbd aumyeilnar GlauaiGubm epiqll LigHude
Flenanaer eNLILIL Ig(h&GLD. SMTUSSSHHEEHL, LTsSrsder ojgLliLmapnd Crsmnod Qmas
wpL@&er (Supports) UL &Mié’ Cureamene CUTBSSILIgHULENS LSSl sTamremLbd.
Nawsvapsnm

Gut fuferr Crigpener LHDILD eTHifLpene epaions (PpFeiled F&d aumins (DC) Crirdlans
BenGen_LSengé Qeqss Geuanhid. QibblenCenrt_oreng) e@m GHOLNGCL Cryb euenly
Ceasgi. Ceauehr@ib. HuGungy srflug ssbselle @rsmuer IHHRISE DU,
Grigimeus snfugssh stfwCur o éamaLndpg. afiigighel sTTLSSH o BHHS
enamirel Geuaflipid. bpenps@ WenGeanhpld (Charging) eremy GlLwit. enGampmid
Geaugnd Sblewsdlen LS ey o rb9sEw. bl em GOUELL oL isHenu
b aueny smigdit GalF Caam@d. Ung Wenamsden Qramh Hi(meumkisemerb
@@ e sbhwune Qenamrdsmer WlenCeam L Sengs Qamhié@Ld.

Qaad 3 WLLAG &HsLre BEHL 1 LAG B-T8H5s Weud GCaiss
sapmrin g (HEGLL. WenCearmpd ClalicusnE (peir Biss sH5s Siblwgslen s 1150
S eed, WarGarppd Geis UDG 1260 wga 1280 ey Qrés Gouampid. @genen
‘enanl T WBELT epeld’ SenhgiClsTeerend. Qg6 Weielius@ ellens awmt 2.25V Qmé@Lb.

Bemefpésid (Discharge) «oi,@0EUTIHSE GHUGED LOTHMEISET

WenaasS(pha Wenemmbd a@mis@weurgid, Biss sbss oillwwrerns amanL e
(+) Swefseamaad, FHGUL ( -) Swealsamsa)b 9NHDg.

e  Gpi ardli Zimauniser snfu #OCUL 6 wInEDE).
® G simeausier ghui Caudeleanean wihpssra seamantt Cardpng.
o eansagdler Wemalusgalens Genpdingl.

Gos v FwsTLNH

During discharge

(Positive Plate)
Lead Suiphuric Lead Water
peroxide Hydrogen Acid Sulphate
PbO, + H + H,SO, PbSO, + 2H,0

5 2
(Negative Plate)
Pure lead + Sulphate = Lead sulphate

Pb + SO PbSo
4

4
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DURING CHARGE

Positive plate

Lead + Sulphate + Water Lead peroxide + Sulphuric acid
PbSo + SO +2HO PbO + 2H2SO

4 4 2 2 4
(Negative Plate)
lead Sulphate  + Hydrogen Lead -+ Sulphuric acid
PbSO + H Pb + H SO

4 2 2 4
@I LILE5IT

Bdle Cadlgg enculiLgng GFwandlem WsnesSuledmng somm 90 sseisseanssanan
S@bu GUD Wiguid.

snfiusss@sdr fladHa oflssiuLmod Qmas, siger Wa Frusfaniy g, samea@
ud LwerLfiSSeomb.

2fls aucllenowjener Wetrengsensll QUD, LenSeoRIGET Loauhenn Qeneam QenemriL
peppuiled RenenrSHIL LI eLIB\SSHe0mD.

UTSI&TOL Jpsit sTdai dsmaamsit (Precautions)

Beness Qphs Hlencoudley (Discharge) Guit_flenw Bewr Brlser eneudSlamsssan_na).

GulLfieyer @méEEL Siflen auCurglb ss@sEnde Gud 2 QFlb. o wib
Bmé@buy. LnTsgs6isterer Geuamr(ib.

dlreu flaned @enpuy Cung) { ers Comenal GemhHsTe ) igeviqea® (Distilled Water)
am’_Lengé Gangs Geusmm@ib.

s, qevamTedm erenug @Gr fren Gasddld B Cum GaeirHib.
BlenGemmpd GlalnbCung), eumy GeuefiCupaushsrer cuflaeners seriss anaiss
GeuasmHibd.

WerGenmmid Glauiwbd L SHd CBELL g QHESssFL g,

aasl Crrenel_ fyeud Hwmis@bGung), samantiles ofleod Qem (G Qem L _1& samhpli
GauerHiLb.

lensandans cursamsaic QurmsgbCUng), e pflursl QUTwss GaiaimEib.

QLimblemed Bememriin penensefid, QanamlilEer searieuns Laerod [Heng
BenamrsElILL g (5&%e Ceueampibd.

Gui fller Wemempssdamseil sworr 10% oiflswras Herea(pssn CsyssH
NerGenpmid (Charging) GleiFl_ Geuam@lLb.
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6.4.2. &1y siramsvid (Alkaline Cell)

Beucauiens Wenswsdled a5ss blosHnel udeors ‘GuriLrfub eaanl grseameaud)’
eramlg) Lweiu@GSSLILGEDS. @bd Qranh cuensser 2 6teren. (a) erigFen sryileanseid
(Nichel Iron Cell) (b) sprisit sy Wleiged (Nichel Cadmium Cell) erer @5 cuensii@ib.

sTig&s51 &agwssr&svin (Nichel Iron Cell)
DYSDIDLIL

@4 Crigimauons Hésd enanl réeneauid, erl FHeULTS HESD (LPETLD Lyt i1
Bletrentlu gleurghisenerd Glenear. Gl gempid LeruGSsULGEng. Q& @pnuiayerGar
QUG emanlgrsenen®’ (Fero Hydroxide) eremepid wey i Blimiudn’ @, Hfls urggsd
Qo e GCersslu pererg. Qg sSL L SHpemar fafsa’ Lwearubhdpg. @&
WenempLig Qurents (Electrolyte) Gum i nfub enaplpréamen® UuenLGSSULHEDE!.
SisgLen Sifgere) SlFHud enanl rsamenhiy GCarsslLliqhéGLL. BBHS HenoliLmes)
6Tasg LpFa (Steel Coating) Qe G ( sjcvegy) ) iflemasL S5mé syl Gum@sema (Insulator)
Gelwiu’ L unsSrsdeier eneussILLCLT @S EiD.

1¥s51Gssrmip (Charging)

... .. Blectralyte

[on oxide

~. Nichel Hydroxide

o 6.4.2.

Wenrsageng WenCanmmbd GelnybGLimg, QUL rflud enaml pisanen®), weflsemmasl
Nfms). evanréenalh weflsdr Crigimaideng (+ ) CursEn, Cum” L rfwibd suwieflser
adigimeusens (- ) Crréafid pesmb. CHigimeusHa Q(HEssHam gl Haasa, anaul nméensHi_ei
cllenen Lflflmgl. erdf HIHausHed QHéssmipw Cuydy enaml Fréemen(, QUL LTdwib
Sweflsesen ellenar Lflflns.

sirssi mahaip (Discharging)
Biss Heneauliicd, Gaudleflenen smreamrons wealser Mg, CQurlLrdlud weflser
Crigimeud (+ ) Gorésyid, snanl mmEamsd wedlaer erigimeuld (- ) &Sy psidnsgt.
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Crigimeusdled QMmessamiyu Hlasd enan mméame@i e, ClumLrflub efenermyfibg K&
enanl TnéamsEsamenw, Clur L rfiub enan gréangalwd Qam&Efng). erdit &i(meuddo
Bméa&amigu (LY enapl Imésama® wahsensn allenarfig), Curey enandprsengenl
CanpsSps.

@ETOTRI 5T

1 fops QussraissHan @Genrd CEHTeETiqHd@LD.
2. @6 eddlengenL b,

3. @sen L sreid SWOAT 5 UIHLIRISET ,@ELD.

4. Nensesder Wanaflsg eflens (pupeugid WenGemmd Geuls ey, 175 Geuredl_
&b, IBlerFmrd erhHi&GLEUTE 12 Caurdl. oy,sab B[HEELD.

5 115 Gaureo g H@b Genpeuns Wehsinssd CFEsanL mg).
6 @ser eren ilsed Gempeuneangre, araflans arHisgF ClFdeenb.

6.43. arfw i Cuil i Pagb, Behssd Blmiby WsiiambEEDEGD 2 ssm Camyur®h

o. &rfw fsv 16siTdHMi0 Bédmsv BHidiy 6557 HMID

676357, (Lead Acid Cell) (Nichel Iron Cell)

1 @il CritsipeuTas ST Qs Gri sigreuons Has
QuTSens® LweTLH AN enaml_nréeneu® LiweriGAns.

2, ergligimeuons smfiib ST H(Heuons Cluged enamL Frsenav(p)
LTI E DS HeyL_ T LweUGE .

3. TS Crrenel s Hiss @l Qum_Lrlwid
&h&s jbleod LiuerBEn S enanlpréensh LwistBEng.

4, gy Wenafluse ollens dlo 1.1.V o5 Q@@L
(emf2.2V)

5. erenL. if&w, araflsns T GHEmDEy, GrefiFns
ThSHEF QFda (LpigTg) THSgIF ClFaeoMLD.

6. Bgen a6 WlenFen GemDe] _aMblengen. HSSLb.

7. efleney Gempay cflenay oflsLb.

8. WlerGempmid Qe s geomaunen GrHrsdle
Gy @b lenCemdmid GlewiwieomLb.
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6.4.4. Cui_Mufsd THUBD GHHPLITEH&HsiT

GuiLfluled epeiyy eSlporen Genpunhiser gpuBiHemmer. enanumaar. 1. FoGLUL
1orey Lligge, 2. ClagblanGLgen, 3. sahisear allamyweanL g Gurstneney. Sjeuphenml LbH
Drigs aremGuTLD.

1. #vGu. 1wasy uasv (Sulphation)

sabseflad, epquiien shgisaflaid Qecener Hind s sGUL LoTey Lighgleerenss
@N&@w. Gul flaw BamL prlsdr Wereflphs Hanauilc eneudbSHLULSTRID, Bi6TedESE,
Bl Ceusgdled aradr, yevamigin Galsugraid &Genurh ghubdEns. Qemss seiliss
Geonbs WeGen L_Seng s Corb Csqussl snigi QFigesd paws.

2. SlagthosnGe_gsir (Sedimentation)

Cribler samiselay Liqujd QUL g6, arad_ Crmeneol Hlyeug e eflpargamed GniFE
Werapm (Short Circuit) gnuL amily earLrddihdng. @&@epur@ gHulL e
BlessHe o eren fysusens 2L Gar wrpflefl GeuemHibd.

3. ;eEHesT afsagmsnt_gsv {Plates Buckling)

Blesdeng sereys@ Whlu Caussda snedm, yevesmigdil Qeleusrd $sHser
cuenemhgleliBid. auenenhs SHEHmer el G UHwug Qurmss Ceuampid.

6.4.5. BTMTS WHICHTDDHD NFuIsL 1 &1 HI0F &0 &6iv

o Gpiblen sael(HHa p&atlmen eutweyd, erdlifllen F&iqellmHg evamLTeen
aumyayd GleueflGuigb.

o Guliifufer EMF awort 2.1 V @mé@Lb.

o Srausdenr L it55) 1280-5@ G QmEGLD.
° GEﬁLﬂeh sEHs6r ensEGol HlmsHadl(rd L.
o adifblen sa@Hdr Gl HnsHdlHH@Lb.

GenausGer g CLILLLMA Bemras WenCearhpbd et L GieTers) eremiang semrHlu
2 FEIDF.
6.4.6. i siramsvgdsir Aaasmdmsit (Capacity)

SN yerey NerGamLseng Cu-L.M ergsenar wenfl Crrd smHENS eremimsL
GGy e CuiLfllen Clarddiner oeaeneal samscomb. Q&Ge <y b aneurt
erenm @HLA_Lu@Semg. CulMdler Qardardipenmeng e LaeTLGSSILI_Deren
sapcflen aramanflseans, SFamLw are, sl Grrenc ffleow yflyb ClLm@mLser
Gurermeupennl QUTMISH jenodms.
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6.4.7. afsmar s bmsir (Efficiency)
Weraaddlen allenensfnenan & sentLeur &emrdsElL_auLb.

iqehosmiedits g blwuf epeur x 100
efenendHmar ( %) =

Frghii Pt aneurt
surC_amsui afsmerdmssy (Watt hour efficiency)

lgeivamig (current X time x voltage)
aur_ameur cllenenglmen =

smighm (current X time x voltage)
snfiu Sfle CuiLflulle ellenengSlmen arenmugy st 90 to 95 FgelisLd auany (HEELD.

6.5. Cu'Lfsmw gpuie) CGFuizsd (Testing)

Handle

Metal hands

UL 6.5,

GuiLflenw oy ley Qeieugn@ Cell Tester erenin &Hell LweTLGE DS sTredin Glewnn
L Blemaulled CuLfufen Gaumebi GL.gy 2.2V @Qmbsneyid, Hlallmhs Si5ls genailed
eanydens erhidIi LwenLipdHleame eflenreiler #sflen @uopgiefEid. Cell Tester ereminiLd
smailuileh Wensagden Cpr Tt (pemensener sHaluilen Qe srcsafignd GummSS,
Berefiug g ellens Cendlésll LU Eng. BaD@ Qenerrwng g DC Caurell BiL_(mib,
Q@ srosErdsEGL Qevamurs @ UaUL GurBSsiuLligHéeL. Warsmdams
Gandla@CGung Gaurdl B flé gerey s @b, Wenseob WearGamhnd ojenL_Halerars
GTEILIENS @SH6h (PG yblwicomd. '

@s Cell Tester-g3 oifls Cruwd LWaIGSSSFLTE. s Wleargam GplLISND,
Candléetung) Wersmsdla CaralGLg genmey (Voltage Drop) gpul @), OsnseLoreaig)
cdlengelieh ‘yevamid’ o, HeflBLd. euaumy gLwe QeiywGurg) 1 sjdag) 2 BLOlL kst
Guii_flulelr Caureo_ CL g oyfls wrnsweLwmod @m@mbsre CuLLf pearnrs @msSns
ereaTm| HPHITLD. LoTmITs Sigel Geure_GLgh Qeu@Geunss Genpheme ( somr 1.8 V) Guuli
@GenpunPienL g erenm Plbselarererembd. Cuiiflbid ergeme @Gap ghULHiemers
aeuengs samLmbgl, CuiLfleow #fl Qalg Yeny LweahiSs Ceuarpib.
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6.5.1. SsHsFHsHV 16651 HWRISHNT 10sGssrHmin Neunyd 1psmy (The methods of
charging secondary cell)

® feneowren WlenrGenrL (emm (Constant current method)

® flenawren Wenenpss (pevm (Constant Potential Method)

® G Qe 2L ans@Leyr WearGandpd Qb (penp (Rectifier method)
6.5.2. Beweanwret WsiTGsor L gpsmm (Constant current method)

Criler cupridl Wemempgsb 220 Gaurcrll, 110 Geurdl Gunenm ifleswons o 6rer
gLisefls @bs ey LWETUREDS. gy, eme Wetsa PG SEl6r lenean(pssd 6 CaumeL,
12 GeurdoL Guimen Genmihs Wlenan(ipss(petensng e creng). leneuprifluier 1Slehenpsss5ems
oL Wlehae pH&Sen Wenanipssd Gempeuranzns Qb WenellerH@Ll LiEH iz
oryUpL Wergeanenw 1blsisen QESDE Clemi GenemriLmed @enarnii] Qs GouamEIb.
85 <Hpe @rleu ghuESHEDg. TaCa Qb Waple deamadiine Gemmey.

LGS 67

Rencowrer WenrGemmi L ojemelles L cramanfiGens lesmensaner lenGemimid
Gl nweTLGEDS).

6.5.3. Hsmevwrsr wWsinsrupsha dpsmm (Constant potential method)

@bz wenpuice lerenpsdd 23 Geaumdl. / Wlensed erein ereiiie Hlencowimes
e urmofEsliuGdngl. WenGeampmd FenLGQund 25 (e 2.6 Ceural euenuiemer
Benan(pss enwpsns e wimupbd Weargal Qari @eananils Qenarssl
LI tq (T @LD.

12 CGaunebll WenrGenmg i ege HR&EHD WenGenpmd Glewnb WenGemedl 15
Geurebi_ 24,5 @HEGLW. Hlenewren WenGeami (penpujt e @UuiRensuis WaGamnsdne
Gmphs Swer BOCL gHuEEps wHDI Gepbs CHrGL a@dgs ardrdpg). Hlanamuer
Bleranwpss wenuler Wenrsw B Gans WaCanppd CuleugHaTer @anemiiLsenem
a1 _HEng).

LIIS5T

Reneowrer Wenem(pss ereller WHaise HisGasmer WearGamhphd Gaiw
LS g,

6.5.4. Guidssrangordeiur . gpsmm (Rectifier method)

@@ SHevs WenGenrLd ererp Blereraml Qumr@mener o LGurdlsg orm
WerGamm i seng Criblensnynsgdement. Semompbl epeld @Genmbs LO6nen(pssLonds)
Lnd) semen (Half wave rectifier), (pp siene (Full wave rectifier) Grmblenamyons oy s@Slenmet.
uneod wenmuicy Crmdlensmronsdl Bleasa Rdms WanGeamppd Galflermert. @l
WenrGemmloned], Weempssonail, Gem@ss Wenr e @md g fueuphany o arer &l
vweLIBSF) Elemment.
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6.5.5. (1) Fpyyaéd £mya WssTGammmid (Trickle charge)

Heran SiHEE Wss Gemhs aurble WeaGammd GEUIWILILLT®, DiFTag
aupssioner aurlbliley 2 s 3 Fgeilfls eumbiia Bam_ CErsfne 2L aseLen Qraisd
WerGeamboLd QFiieug Anséfns WenGeampd eramniuBEDs.

LIIsHT

wHSH dag Fienar WenbHeneanu Wasa HHGEG LHNILD sy sTe alarés
(penpser GurearpeunPinG LLeTLGHFIDS).
2. gy mbuBsnsw srGsmHmi (Initial charge)

(peitent WenGemppd Qeliwng lsisa oBSams (paapenpuns WenGanbnb ClFlieug

< ybuflene WSlerGempmid erein SiempdsiLBEDS. HICLINE W HRSHer o Lpb

BenLGlupnd GlFuicrears Wlengmhisamer Senndge el Sienpssliu@dns.

< mbuflenc WlenGammsamns ClEudUBSs, sfluner, o isd e Carar Werig
sansane Warsmmseid iy Caar@. Gereart Ceualiggiener guhpsaner Hedl Wense
2Ih&E WenGeanhmd G Geuampid. Glayd (e GellTéfwren Henaullayereteng 2 mid
Qaug Gemermt gy, mbLflenes WenGambmLd Glawy Geuedr@ib.

3. yayinfaban 1¥srGsrpmip (Freshening charge)

S Wlenser DSBS (PGS (LOeNMILTS LILIGTLIT Iged eneudb@GLGUTg), il (PIpeugiD
WerGempmioent_Hg Henaouid @mLuens opfl QFuw o5 efifleurer WenGenbmsHled
HaUs@n WHaGanhob erennl eanpsslLREDS. cupssoner Qg 6@ senrgeder
LTSS a6y LTS auenl] Bjeves Wenean(pssbd 3 wenfl Crrbd Gar_bg CHTHSEL
aueny GaeneauliLGEDS. '

4. gdaiuBdHasm WsirGarmmi (Boost charge)

GauamaCrrsflenGung siflswrar ereile Weralinssd Geigrd Weasm iHiés
Lpsa_bElellEn. Si150E¢ eieCrrsflantung mEse WeanGeamm Gl Geuam@Hid.
@ps Sflslu@pszd WaCamppbd genar fleane Nensmrisamer WenCGearhmd GFu|b
QUPEELOTET (LPEDN 0. BHHE Hifeanuidsine L Qewdwenn LfhgienT Gl cNdene.
8z Qurgleurs Gennhs Crrsdle oifls erey WaGappd CFllausrE. Cogd Qs
penpwireng) GeuenaCry (pigailcds lese HbhidSlen @plienu sHiés LLTLBHSSILIGEDS!.
6.6, s’ & Garsv (Watch cell)

1. g vaeaisr idsiramb (Alkaline cells)

@6 Senwiiy Lens Barsadens CuramGs. Qser Qeellingdrd 5ssmrs
ssLLID yarg. Qg adifleagpener Weargam s Qrudu@dpg. Gl rdwb
mangréansh Sdlarit qam Qmsew. Qg Cpmblaipeaner Wsgarh o0 BHS
Blensaseng summubBsgieusH@ Lme Warsudmsel fla QFme] I, GLD. B HHSTaILD
3 evaellen Werseioneng Lisns Lilenscagangell 4fls Herento Clamam@perens). 2 smeawsSinG
‘D’ auens 15 Gourd. gy evscllen Wersawdflen HApemensy 35 gy biwir apeut (AH.).
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e D auens 15 Gandl uens Qeddier GQaliumdliy 2 (AH) amsawus Csipg
D seller enswens Qreamh Sldeg) e LD LIUsTLGSS@TD. @ 6 g 12
TS aueny Lieng lansmsangeil ifaworear srasdlng o LGundlésemb.

2. wis@ P 6siiamsvid (Mercury Cells)

Bleteuens Wlensamiser 9l L e Siqsnyd oMb Wenaran srsemmisails GlLfgid
vwen®Eng. @& augeusdld fdwusrs ums Blasasensl Curearm @méEw. P
2 osadlen LGLG HeoTsd ,GL. 51S5FETESE5E adnblsnipener WengeamL &6 LD, LTFNF
Sreud Criblenpenes Wlsnsamnsa b LLeTURSDS.

3. thusitsl® g dbemau® ssramsuid (Silver oxide cells)

Bsar enwly urgrs Weansasmsl Gurangl. e Geudefl oy saman
larsawgdler Gadrall g demenh Cprldlenpener WengamLIseyb, FSSHTES FHisar
erfliblempenar Wleangamrasabd LwerL@Eps. urgrs WearsawdgL e Glalerell Habeum
S sman( Weansasms uliheasulst Goama, Snelr, augeu enoliL), Aphssns e ereng.
SLeale e Sengaans Gouena Csifpg. @Hs Wensab Hs Caundl §Téaniq g
Bg) Sleneanamis sigsyb, s1g GsLlgb s@mel, Curdamenausafld LwstuGEDS).

4. W& Hww Gasv (Lithium cells)

slgHwd lenseoreang Nrso Wlense cusmasamUé sTiHSI. B&l Liceuens ojereyseild
fean_sng). Qb dsHwud erfliienen Wlengam s o eeng. SlHusgicn Cars@id
Gramwen] Gurpenenyd Qur@mSs 2.5 Caurdr_ (g6 3.6 Caurdl aueny HenLsdlmg). wHH
aeamen WensmBisener el @Qhs LbOm Wememd LWeansmmisaner il aNgHwLd
WstrseogSanerer @yam( [HemenLoS 6.

®  _gfls s Berey Jgmeugl 10 oy r@Eer aeny LWETLESSOLD.
®  _gfls gy ihnd FréFmguama @ SGor aal @ 350 aurl anel Hr&&lqLiche.

® Qps GFd -50°C waed +75°C ey .LGurdldasenbd. fancowner Wer i(pssS5Hld
Bl Mmed aupRIGLD.
LIEUIGOT 61T

erasLgrafls s s, Swueneamiiy wenfl, sMigwrs Cuey Gu&sh, elarse, abiwfi
eriif, CrigGuin Gerrgyid Lew sTgemmsaiier Geicuans Wensald LWL EDE.

6.7. s uisrd ifdrFdsmear anpiigid s@mad (UPS)

UPS eremug) gievallwonseayn, g idfliursean Wensliener gals@d senflenfiuilen
SLHUILM g6 enohg Wlensrsensd SH(meliungLb. WaansenbaEnss Weanbla @ gnu@iLb
Gryrisefled Cem_ihg @Fsmgend AC Wenslener gpald FemissLone L 6Hans emkiSenar
ungsrés Gsm_ipa Geuene Qi 2 safing. Cueab Wear slamenuid gHUHL Hs
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leren(pdHLD, Sienea) LmmILINE, cvenLid HMILD Limendwen . Qenausaiicr GmbHE LTgisTSs)
@& Gurenm Genmaener Gloullelr slienemuild Qpha seliisg 14-fl. WenFaneren issas Sl
Ampg QuHn MU aAiflenslienamung Genbleur_ i LoHOILD L LT epeions QsTEisSemng.
Qéld Bensmsems amigy ClElud sTigi ejenlienLb Csream(hiareng).

UL 6.7,
UPSsir (ipé&His UrsHhsshsir
1 Quaguwn, engflebi, sUEUUm_GL6r saqw Gulr @l srrern. Qg A.C. input Flenerenus
DC output 3,5 il Wersosens (ppabwrs smis Qalfpg).

2. Wensasdo @mHg -8 Wenslener Qubn 8. blsnsiensmwins wrHmID Genbleum L
srpentd. Qg Seneanwss Ipsdfl, dar@aul @, gou@GwGurg QsTLIHS
BlessrsamisEpse AC Wensliener aulpriigElenms.

3. @enGleui i gpeng gfew gnu .. Wensliemeruns wrmblsd smbGung sfluner
CaureGLg whmd NfGwerflenw Car@iéE SmHb Senolieniiubd QUbHnieTers.
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sfleor&asir
uSE - 3
gl afsn_iud CaHibal&BHdas sTIpHIs.
(paenenwd Lole&SEIch wIHPLILGE DS,

<. @rrswen ssFunengy @uibdly s&sSuns
<. @yrswen ssdureng WengsSuns
8. Nenssflwneng @rrewen F&Siimns
. IlehFs SHuineng enasESns
HensasHen 2 dreflen HapsFfient Genpss aeauniles LTETspend LG Eng
3. BSFHTS sam® . sl g sfsgemd @ ungdrnd . WBlenpenerser
2 @it lersadSlen Criepener <2 swrflsstucL g
. GFLbL 3. SO @, SISSHISD . SHEE jblad

Blerseld 15 Geurdl leham(pSSDd - wg
S| Gamé s Ggdd gy, CLefld Qad @, 2.cor Wlengeud . ergiayblcbency
Wpaenenld Wilssed GUMgeurs LiweiHieg)
9. QuTL& <2, efloreid &). rullé F. <L GLrGlomenLe
&h5s ojblevsder @ramueam GHuI
<. HO < .50, 8. SO, . Pb
FFUJ(S;LD Blersgdler Cripener 56
3. flése <2} @(mibL 8. Fub . §ISSHIHLD

uGE - Y,

spifh asTidsmaamalsd afsni s &,
engwgdla sfsssh TbpenereniLé FTiHSE?
BlensagSlen erdgsh erdlipenen Claram _gi?
GaurLmré GQacvadlen Genpum@ser wirg)?
Blenasaslen 2 dreflen. Rapsfemu erasaurg BasiuLGEDS?
GaurdLré tilensevd e Lilerem(LpSHLd eTeeueTey?
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Ifle Gawsmgder LtguBsSaea (Saparators) pdiLomeng?
SblwGsnsagdlen adliwpanear 550 aTHenTed Y, 60H?
ugGs - &)
T ® WTdhBWTIRTsD SFswL_sissid .
\fenseoLd GremmTed crenen?
(WpSeienld LOGTSOSIHIGH GHEMTEISET GTemen?
glenamr Wenses el GenTRIGET eTeimen?
o araflen HlapFf eremmred eretren?
FI(HEU SFeTd eTEmHIc) GTesen?
FienamdlengEsSlan GenaHer Wng?
u@d -
. S HEBHWDTEH AT DL dhéh.
(PBHETELD LOleNHSEMSIILD, gienewriblenscgensd @UIHS.
o ouff IWeraeGHlen LIL D auanphg edleurl?
o & Glae afleufl?
WleiseLd eremmed eremen? efleuifl?
uGH - .
AP suassr afsmi_wien & 8.

GaurebL_is Gladvellen LILLD cuenphg) efleufl?
2|l Caw Wlesagder Goauaned GQawinb lgHang elleurfl?

Sjdsmaen Glad Gaueme GlFLWLD allgHeng ecleufl?
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7. urgy WsrapmSaser wHgLs Wsr Ijereneud SareilEer

7. iomrml ATGarw_1b (Aternating Current)

omml WlenaAID ereilig] SLINF s(HeT sMhHE eam_wdslaier spdastGar Sdeamg)

Mhg wearLaowrearg Hencowner sbAFsmallayet spoausrGar oeam rdng. wmm
lenGenm L wreng) @@ GHNL. Crrsded e Samsligid iBEs GHIL CrrssHle
oHEDreE Hensufigud wrd) wrh unldpg. Bbs WearGenm L ioreng Qg6 Lfionewseans
Magnitude) GeueuCGaug) Crrmiiseafle CleuciGeaun sjeTasEmsd wmblés Glaneddngl. eeblaunm
Crriisaflayd @sen ojemey s Hmefien Hlencvenil GUM(HSSTELD.

- : 1 CYCLE S
180¢  270°
' . g —o I
90° ~f CYCLES[SEC
v 7.0.

Gupseam LGl ST g6y Seansufaid erelgd wrflé CaranGL QmaeLd

e @l SemsBw omm WenGemmL b erendlCpmib.

wamy 1063 &1y HEST LIS HEHID, @HPUTHETHID

LILLFGDT 6T

1

2.

3.

oy Weremgsens @fisdld Qmba wHCprm Q58D a@SaF Osdag craflg.
g Wensmsdd oifls oerey Baanpsssms huSs Qe wpgub.

iy Wenery Blersmalser sllena welleumarena.

Lo L&G&r&rn;rg';cmg Gpit Wenaryons (DC Current) LomHm (plgWiid.

e wrpiluflen epeoona (Transformer) fls SeenpdHsd Soog @Geonbd 6
2(0HSWrs Wy Wenatrsens OIHDH QuigiLd.

orni ergmy CorlLmiser Spennwnsea|bd ellenc GampeUTEayDd 2 6Terg).
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GHDUTHEHEHID

1.

2

4
5.

) WerGemm L seng Crrgwins Wensomsealsd GCollsg eneuss Queng).

Crit llenCenrLSeng e omyy WenGanmlL b oifle Wenr fiFflemu Qar@aELb.
eranGGeu e &ML pevaw Hlanauller Gpss Cauemrid. Cogyld eris Genamriil| jeudliib
Qe GeuarLd.

Gpir Wewamy GumlLreny oSl wip Wewsmyn GomlLmilsr gads WanGerm Lo
(Starting Current) $laibd. eranGou Wanamiled Wsen (s Genmey eHUELD.

gy Wewamy Glom L mficr Ceus Wlenamsdlen enavey Causdens Erequency) QLINBSS).

oy WenemrsHd Qe gL enev Ceomp angemrons Lieu GuELIT (power factor) @enpuLb.

7.1 wnny Ssma WsHIGHITL L JIMVSHEHID & @HE3W (HEV6ST thsTHID
(A.C. Wave Form and its Characteristics)

ERIN

oL 7.1 (1) uL 1o 7.1. (2)
LD gpebled SINFs(HemTeng) SMHS oedm_SSlenier SLRMILTM enodaslLHieTeng).
LLLD @raimged Sibg Ll S FHERSGE GLOQITY HeO&SLILIL HieTars.

sDEHMmET HMHE aTLwSSd SeNDrad, FMHS T SWUEE &H(HEHSGET

FLPEOTEID oMM WlGHET Sienaaer 2 HLSSurSanpen. @eiaumn| 2 eim_ngLd wrm LlenGeam L.
fler Quseieons, Qoenr FHNEHEHEGL &MHS LanLaddear aclennd@Gd, &P
Caussdied wHpD 155 Car@slGL &#WINE E@GlﬂGﬁT sPHFEGL Gen LUl
Caremsfp@w Crir ealdlgsHlar B hHEELD.

sreugl ¢ = Blv Sin 6

il L erenugy sLsHufen Bergenguiibd,
B ereuig snhs umy o Sdlenwild

V eretiLigy apeib Geusid

0 erenniig) Gsrewiid

e érehugj et Q&G Mens 2p,G1b.
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Al o pusHlurgd Wer Qe ollens, srhs GCarhisEnsEL, S0 s@mafler
spHA&EED Pen_Liu L Canansdne gHn Sin sTidled wrmr® Sien-Sngl.

e QusE eflangemu Y &flayd, Crpdeng X &fqd Ganam( enseln cusnerey
Gamlanl. aeniuicomd. wim WeGam L e 2muds b dssams

(+ve) Maximum value

=T
w@ / j Nq T . Time

F
e

i 7.1.1.

CupasarL. L gdler ppawrs efardseb. UL S0 smiigueneniiy. SIANE s sMHs
weim_ebHled euebtifl Hevsuldr spodpg. sLsS @padld “a” Heaeuld Qmiugns
QamerGeurld. @UCLIMIDE| &1hs Canbeens@d sl_SHulsr sppfléEed Gen L. Gareumld
0° g Ew. QUAuTE sLsSWNGH e husHurad Wer QusE olleans Lhmefluibd 3G, Sin
0° =0, erenCGau Blv Sin 66l Sin 0° yeehwib erémugned Glorsg e Quisg efansub
LbeDeLILOTGSLD.

a8 Feny C erenm Leraflenw enujidb Guingl snms Carbh\sEns@n sLgdHuller
shflEEb PeniulL. Ganrerrd 90° gy @ib. Sin 90°=1 eranCou QUOLINWE HLGHulle
o e Wlerr Quise cllens 2 &8 flleu enL_Spgl. Qunereaflule eratuse edans
Grir o &z AL (positive Maximum) eranHGpmbd. @&l C erenp Lsteflenwt @ilsEms.

Cuaub LGS spenm “c” eam PLims HoLud Curng &sMhs CarPsEsdHEL
sLsdlullenr spnflsEL Qe Carearbd Loefluwrgb. @68 QLsisd sLsHulla
o L@ Werr Quisg eflens Lggwiongd. Wemant sLsdurens Goaybd sperm “g”
areny Lietafleny en g QUGS sMhs CorhsErsed sL-SHuld swHAEELD
Gen_ Ll Garenrid 30° oy @Lb. erenGeu GUIGUTIS 2 LG Wen QuEE cflang o .&&
SlungLb. Guiterefluiles Weraflwsg ellens eTdlit 2 & A ( Negative maximum) erendlGmmb.
@5 g eremp Leeflenw @iléfng) Nerant sL_gH Coend spenm a erenmm Lisrefleni WeamHiLd
Sjenl_fpgl @UOLMWE SL-S5H00 e g e QuEGelans L heflwiomngLd.

Qeiamm sL5H sTHE Ll Q@D Spen X IDNES QLo

S dng. Q5 cuanguL_sHd BsnG Fobrar eFen auanga] GarLts amL Ll Hererg
£51Gau omy enGenml L engell GUIR6 S|ENEILIMELD. '
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7.2. gmeve] (S100z1) F1pdd (Cycle)

oy Slens WeanGeanm L sHd @ Cridlens Lrdyw (positive hall) @@ afi feans
urdlyd Negative half) Gerbag (p( &HNES Seveey Sdwg swpnd (Cycle) eremrflGpmb.

7.21. &1 9ysmey (Time period)

R0 (P Fherm (Plss sLGS ahsss Carangpd Crrsmstu s eare] (Time
period) erenfiGmmd. Geng T eretiy er(psdlen epewors GHEEHCHMD. e gryeamors 50 C/S
erammm onm) WlenGeam Ll srew ey 1/50 aflammg oy @Ld.

7.2.2. sysmsv6y siaasl D00l yemsvsy Gassod (Frequency)

Qg fita ereawr erenmild Fameomb. gy Wenamysdlead e elemeuied gHUGLD
spHFufen (eneveysaflen eramaildamatl oenee eram erenflGmmd. @sen e (Cycle
per second) ydveog (Hertz) o4,@0. Senaey eramenenr feretrm er(psgmed GmlEEGTLD.

PN :
@Qeng sremr f= T30 eretiy G5SrsHems LS HEDmLD.

@fd f = enevey eremr

P = snmbg simeuriseflen erarenilsams

N = @@ BUOLSSe sbnbd spnssaflen eremanflsans (r.p.m.)
7.2.3. &ewr wdHOgy (Instantaneous Value)

) Wenanyssler wSHli), Crrsdne Crmb wrilEtananGL. @maédnsl. @b Gl
semg Sl ygen WL ereucuarey 2 atenGam, SengCuw seam WAL erendlGouid.

724, »_d& w&iny (Maximum Value)

@@ SPHHAUTD 2 a@m g samodIGL o FFSIL HGD. @ jencveiled FLohHHAu
Brean® sean wHILsE 2 _rdamer. garm CHF 2.&F LHIY WHADTEHL aTHi o &s
S ererHGomib.

7.2.5. vwisit w&oy (Effective Value and R.M.S. Value)

@6 iUl GCrrsdd @illdiL seaiuid wry WenGem L LTy QuUITs
gHU@SEL Qaiusams HGx s uled G5 CrrsHd umuyb Grr WearGamiLib
ghuGSgoneme ihs Cour e Ui SHlen syerGeu Liweh S L GLD.

geng sgrefl aursasden aurss ppe wHL Root mean square value) erandGpmid. Wlein
UL gHer Lwew Flenu Irms erempd Wler QuisE ellensuilen Lwer wdlen Erms
erenmmid @HLGQeur. Wer Ganamliysafldr GenemrsslinGid e gL orefl wHmd e

Buse elensonef Liwsy LHUIMLCW jersHenen.
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{ E
RMS wéiy = % (Sieg) TAZL
7.2.6. agnaf wdiy (Average Value)

wrny Hlens WenGemm_LLb g6 HILND sawdfne senrd wrhé GClaranCL 2 6erng).
Y@ sppsuiled uew Crrmsefle eam @b samnodllemu ahidgsd Caranh meas G
Fnrafl sensdlLred SHenLs@b wHICU syrefl wHliy erardfGpmd.

syrafl iy = 2Ly <S|E0608) 2Ey
IT I1

7.27. sasgaydaeagswt (Form Factor)
Qg wrn ensmrsden Lwer HIUAMEGD Sigen synafl wHLADED 2 der ellfFid o @b,

. uwer iy (RMS Value) 111
Gillg G| & ST - a‘-rjrrErﬂ Log_f)]llll.j (Average Value) o

7.2.8. 2 gaangswi® (Peak Factor)
Qg wrm Sens Wensrrsflen o-d& WHINDGL, Fer Lwen WHAINHGD o erer
NS> oy @Lb. '
2 &¢ wél|  (Maximum Value)

regnpenl = - 1414
i L i (RMS Value) L4l

engen cuenemelich 2 &g smyenflufisi &L 1.414 @G0 GS6 cpald o & Lng,\ur.ﬁleﬁ]@ggj
Lwie Wwéllieauuwb, Lwew wHNSHHE od& wHlenud SremremLd.

7.2.9. &mssr &agewst (Power Factor)

@ W6l &miicr U@L e earentowiren Hnend@d (True Power) Compns SHmensELd
2 erer cllElECo Spen sTyentl s e m ), ELb.

— -

A
1
v 7.2.9.
HeuiToGUSLIT ereng) arlCILNIpFLD @enIFHE GenneunsGeur @(ms@LD. e smyentlan
Cost erenflGpmb. @& O eramugy Hyener sawsAHH Wen &pled 2 arer WerGenm L §HDE@Ld
leir Qi@ eflensu|ld o erer Camemid gy, @GLb.
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Cule srlul (erer ULgdlenr 2.amennd Sper Power Factor) VI Cos 0 Speir
siyentt el &plen Fewenwent CUNKESS. e smrarmions ory WlenGemmiL Wew sHHHled
ifleir genL (b Resistance only) enenrdaliiligmhsre Qbbler shfler Sner snyaf]
garm (Unity) sy @bs Wer aniléd e Hlencwowb Inductance) veg Wlar Cgadl
{Capacitor) G Gmbared Qésndenr Hpen srperil oAb oL@b. Qang LioeBluibd
Smer sryenf] Zero Power factor) ererlGomib.

TR &G HIHHTL D
@@ wry BlenGemmL e &pMicd 10 gy bwr WerGenmi b umiidEnsg. @5 230
Caura_ Wetr @uis@ flens GCamem_g. Qeellaneninien Wer Hmerr 2 HGeor eur’ ereflc

Qevarm 1 Neir Hmeir sryenft (power facton wHmL W6 @I SHDHEGLD Wer QIS SNensdhELb
Qen L’ L HencoGamentid, (phase angle) (pgeiliicuneny Setr.

WlerGenmrL_LLb = 10A.
el QW@ lens = 230V
e et = 2KW
Smerr sryenfl Power factor = ?
Heneod Gamemrid Phase angle = ?

e = et Quid@ eilens X e gL L1d X Smenr smiyentl

P = VI Cos 0
2000 = 230x10x Cos 0.
Spen snyenfl Cos 6 = 2000 = 0.8695
230x 10
Cos B = 0.8695
= Cos1 0.8695
0 = 29°59.
e smyeun] = 0.8695
Renewd Gamerd = 29‘.’59’

7.2.10. a5@usiv (Phase) -

wrm WenrGemml L $Hd @A Yo Bemwenu sLbg fNewent oy@w &6
lerailenn LGHSG «-Guev (phase) eretipy Gl LLGHd @ wrm WeNGaML Hene
srlL Ll [pereng)l. @6 sre ema) (Time Period) T eflenmgq uLgHed V ererp @8l
(Phase) T/4 eflenmy. ,Ew. QesCu Gareangdld 1/2 Criguwen erewmb, b eremn s
Grqwer n erenmid FaqiElGHmLDd.
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v 7.2.10.

"3 .
ALY n

UL 7211 (D

LI &S0 sMhHs e _cudHle Qe saflssef] sLsHser spaeusns &L LU Herers).
Qaundlen enFen HensEnd STLLLLL HeTerar. @ranh s_ddlaend @Gy Gaussdld
swenpreyd QrawBid GleucCaupt LGueh Camemiiseflsh Tl Ll Gererer. Qe
asGLIGHHEHEG QenCw Canenr afigSHuired @Giremger Sera magnitude) geimrs GHHSTILD
Granpid @Cr Crridle o FFsmaGuur sydwag LasliugeamsGur e cudlome. GramipLd
GeucuGaumy flenaaaiich 2 fedengid, LoBlwisamsud SenLdng. BanauseErse Qe Gu
o_aen o.Guev Gaumur® {phase difference) b Ew. Beaoury QeiciGoury CGrymisefc
2 FFSMSWLD LLHISESILID Sienl LD SlensighdE (Waves) @en Uil ~Gueh GameamGLo
(Phase angle) ->Guev GaumiLin@ Phase difference) eremin@is.

uL_1 7.2.11. (2)
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HLSHled smiigujemeriig A eTeim iena (pSadleyid, B erelin jemew @reinL_reugnseyib
o Fxgeng Maximum) senflngl. A erei eme (perGen Glsaeugiad Bleng Leading ersimmib,
B eramp gjenew NeiGen Glscbeugned Lagging eremmid samElGpmibd.

7.212. spssifus hsmsv (In Phase)

ot _ip 7.2.12.

my enGeanr L gl @ream® GlauciGain WlenGemm I jeneaser ichag) Llamempss
enaser @Gy Crrgdle e.dsdamaub Hmd LHsfliugsmsub enwGownemea Seiallyein)
Senansafler Hlenaos@Esd gendlul Hlene In Phase) ereml FamfComib.

7.213. afsuédha Bsmsw (Out of phase)

y B

&
M ur_to 7.2.13.

om WlenGemt L Sdlew @i QeucuGaupren lenGemm L 1b icbeg) WSS Siencgelr
e Frgengib Maximum) Lisefiuidensubd GlauciGeaum Crrmsafia oien_Setmer. @g LSSl
sl ol (Reterg). @eueurm e eirer Hlanaw@uw aflavss Hlene (Out of Phase) erenflGmmib.

Guhseam . LuLgHe A whpd B Gurenp @ram.. siemesesh o ellosadla Smbgl
2 FEFenguid, Lodlusamauib o affHurssfed s_tiugme Qeans elaodu Heaa Out of
Phaselufed 2 siremg eresrdlGmmib.

7.3 1fisir Bsw i Hib Gamsnr wrmib 1lsirEDmI
(A.C. Circuit with Pure Resistance)

Gu WBler snm Gem &L e (Inductance) whmd sriunAerend =, Hwene
QenamssiuLng Wer genl LLOWL QenewrdsliLiGerer wry WenGemml L Wleanspenn

Ghadpgl. e genLwilen wHUY R oy @Lbd.

: 0
v 7.3. )
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Wletr Quid@ alenaullen semr emey (nstantancous Value of emf)
V=V __Sint
BlenGemmL et emay = 1 gy, biSlusi.

gubiSlelr smled WenGemmiii_1b umyGLrg erdli WerelwsE@ etlens ggib THLGHeUS
Qevency. @l 2 erer leaflwsE eflens el enl_&@ LLHLLD e LGWUNSLLESSILGSDS.
<, &Geu

eralwd@ etlens

BlenrGenm_LLb = -
Wlesr FemL

Cuogib @Fsniléd
Werr Simesr = WenGemmi_1b x Ll Gwade eflens.
@ger Power Factor erdiGlUm(pgily @enin o, @ELb.
Gugbd HlenGamiLsSheE b, Wer Guse tiamss@d Qe L. Garerrd 0°.
erenGeu Powe rfactor (Cos8%) =1
7.3.1. @sir_ae_sirsiv (Inductance)

R SFF Fenayer LM e gL G wrmisaser ghuGd Gung. sensEerGerGuw
Werr QuisE allensenu 2 e rsdls GClamemneand serenns@ Inductance) Qe &L siteh erenm
Cuwr. @enL&L ctredled, seir grawm@Bizad (Self Inductance), geenp @en Fraw@sa Mutual
Inductance) erent GpeuensLGID. @S iav@ henry. @eng L. ereinm) erwdHemmed GDleSGDLD.

7.3.1. @sire_di_ssisiv o1 Bib Qaersn oamy 16557 &BHmy (Inductance in A.C. Circuit)

90°

o

uCw 7.3.1. (1

LL$Flé smigweerig. @@ swilssmefld wrny WeareTrdmg ClegsgGaunb. )
WlenGemmL oneng) eflenmg & eSlenmg genapenl il wlient wipd QerawGL. @ mefng.
QIFTeug) LiosusHens b 2 &5&eansb wil waf enLSpg). erenGeu omy) WlaGem_ L SHme
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GHUGLD SMHS LIMURISEHD 2 &b, Lpsefiwib adi Hamsuiled o &b, Lysgefluid eremm LdGaim
Henasener HenLdpgl. Qeuaurm &Mbg LMLBISET Lrmeusrd &bl i erafluss
flens o amrflpg. @8 Wwsdle odmer \O\eitefliideE cflengda adli Sensller o e mdl
Seng aHTSEng. Qbs adilLsg Qe &L enev Inductance) erem Quwir. Qg Curenn
wry dlér Ll sppésailed @ sLdmen GETLiGs QGHs CsrarG_ QéELb.
Ben_&Lemev I GLb Ganer Wer epiien WlerGemm L Lb, ilenen(pdsd Qeundlen janaa
eremr (frequency) @Gy ojerairs GBHSTMILD, Wsrean(psssams ol 10snGemt L1 90° Lagginge
B(wS@LD.

7.3.2. @i _dugsys Pusndsirsiv ( Inductive Reactance )

@@ sb9& smefler wrmy WeanGam Lib Qeqigsd Gung s Henwwssra (Self
Inductance) gu@Ld Wen erdlifener Qe sig.eu flunsl.ce erendlGoid. Q&6 @ G@Lb
G Geng X eren TSN GHSHCHMLD.

X, = 2 nfL.

X, = Glem_sigeu AwrdL_se gLilgyd

L = Qe_sL e Glamerhlufieyd

f = Sieneey eretenent GlaniluuSlgd @hléELb.

7.3.3. iisi1 Gadd ( Capacitor)

Beng WenGeriS eremmId Fopeomid. @ran(n e sLSSlaener geenn @enn ClSrLTo6
mauss Qen e g Wenr sLgsn Cummenear CleramgmluGs Wer GCaadl eremiLiib.
Bosaisfent i sMHm), enwdst, srHsd Guremm gsmeug @@ Wer sLSsT GuNmHer
neuSSLILIL_(H6TETS).

et G54l enamrgens Gasdl amcudgs GCanerend GuicvenuGus Wler Ca&@ Fmer
{Capacitance) erendlGomb. Sletr Cp&iE Hweflds @ <umpl (farad) @b Qrawh
sabhsEnsdanLCu m CGardl Wer HyWwsHsD gHUBSS @ Fmab Ceeneulilil L mdo
s 10aCssE HnamenGL @ .UTTL erendlGpmid. '

TooMyLL eremigy) W& Guflu 0@ @b erarGou @5s emwsGrT Joum (10 W NSCar
somyi {10712 eretrn APl w@seamer LeTURSSHECDTLD.

7.3.4, i0sit Capdd i B Nanssi . wimy WWsirammy (Capacitor in A.C. Circuit)
| |

| | . e |
C _|'90
é’/ g 7.3.4.
/SWitCh n
¢ W)— Yv
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wry Wererpwreng olannyd@ ellerry Ferepenw wEleml WTHHNE
CaramGLui(BEfngl. Sgreug 6 engen euenaredled (b spHFUTic 90° aueny Weiem(pSSLD
LigILig LIns 2 WIThg| e-&& Henwenw sienLdpgl. e 90° Wlelmbg Lgliugums 180°
cueny Lolenen(LpSSLD Genpbsl Lslusans len_Sngl. Bamiid erdi Sensullcs 180° ulell(mHs
270° cueny leman(pSEd 2 Wihg adi e éedeng enlfpg, WBawEbo 270° wpsa 360°
cueny fleienpssd GophG Banfd Ughubors Heldng. Bps Weraphle W
Cgsflenu @enema@ld Cung) 90° eueny e Coé4 WanGenpndens QUDmM 2 F& wHliemL
e Fmg). Keramt 30° 1pged 180° cueny Wshrempsd Gerphg CsnamtL. aubg Losiusens
SienLmg. @Uelunipg WHlearlssdl e @péad (discharge) QalIflmg:. 180° wpae 270°
aueoy T Hansulledr Wenenpssd SiHsMlngnrd WBear@w Wer Cosdluicr ardli Sensullcs
BlearGCamppd penlCumidmg. 270° e 360° eueny Wearpid Heenpdsld Genmba
Lesfluisens sjen_augted WlenGassl el @nsad Qaiidlng. Qsemd @@ (P FpHHuia
(Cycle) @rar® (enp LOeGerhmpLd, Qe wpenn Weefindapd B Gy fng. erarGel
e Qam_iing WerGeam b uriibg CerarGL. @mssng. WGCssH GameamsslinL
Wlenrapifled lenGemmiLionengy leneflugg eflenad@ 90°%0 leading 2 cieng.

7.3.5. sy GaaHufsit wminy (Capacitive Reactance)
Qens Wen Casdl 1Blen en eremy FamHCombd. Wlei CaHHl0 i WenGeanmLL Sans

Ceqysgb Cungl, e Casdlumed ghuGb genemw WlenGeedl Wer wmii (Capacitive
Reactance) erenflGpmb. QHen DG @b Y. Qeng X erein erpgHAGHLD.

1
2 nfe

Xe=

Xe = suurdligen sl enen e gLb
C = slhundllieney 2je0@E oLy
f = yeneey ereir @ Clami e
7.3.6. 1fsir Gaadufsit o uGuinab (Uses of Capacitor)

Qamin srencoseiier SHmen amrenflemu Power facton) flafésabd, e swilseflod
LBlGl Sipdghisemner FITESHald, GLo elaé@sailcr LT SUTELT SHsLILIRSSa|D, Coa
Benau Clpflevcian Glaudiq ik, graw® WlenGeni., Gleudigml wHmId YenaliuL sHelseflgin
uweuB S emper.

7.4. Biolfh_sdreiv (Impedance)

rg Hens WlenGerm L. shifled Wew sen_ Resistance) et &Lamev (Inductance) e
Gpadl (Capacitance) @eneu Sjmansgid weg gCoab Gremmaen sl () L6 FenLenuwi
@G eimey (Impedance) erenflGmmid. Qg6 i@ GLb. Qeenan Z eTen er(ddlen ppeions
GHEHComD.
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741 fsir gen_ wHmD Bsire i_shrsiv QeaL MemenT(Tsv 2 sirem wamy 1051 Sy
{Resistane and Inductance in A.C. Series Circuit)

Spsam wwrm NenCearrL spdléd 18lew pevLwd, Qe &L sme QFTLHTS
Qenamsasiul Gerarg. GuUGurqpg e sl LGHGe WBlenGerm L §&nHeELb,
Blennen(pssSHD@ «.GLew Phase) Caupin Qedancy y,emmed @eim &L simen (Inductance)
UGHuND WenCenrl L Seng e8I WenempdsLd 0° Leadinged @ms@ib. iflsn genLuile 2 srar
Blerenpssd V, eembd e Henewsdld 2eirer letenpssd V, eremmid Ll S
GOI_Lu” ereng) R ereinig) Wengen jerab, X, ereiugl Gem sy auflung een (n-
ductive Reactance) erend GQlamarme Sl a6 zg Smeuwr

K L
—— AW — ;-W—
Leg B i M .
(‘P v (
A%
vV I—— — —— — =
A |
F
|
f
o : |
- P |
Vv
R
UL 7.4.1.
RL Circuit
RL Series Circuit - Phasor Diagram
V=V +V (Vector sum)
R L
Ohm’s Law
Vv = IR, I=Current
v = IR, V =Voltage

R
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A% = IX, R = Resistance

L L

XL = Inductive Reactance ohm’s (€2)

v o= JURY + (Ix,)

v o= IR + I*Xx,°

~|= =
Il
by
=,
+
3

Z =R+ X,

Z = Total Impedance, ohm’s (Q2)
7.4.2. Impedance Triangle
(R.L. Series Circuit)

_ Z
_ [p2 2
Z =\ R"+ X, ohm’s XL
Power Factor cos 0 = R 0 {
Z R
Power = VI cos 0 watts. ui_ip 7.4.2

7.5, 10t ZewL whpub 1WW6rGassdl GsrMNansor’nisd o sirar wry
Wlsirspm1 (Resistance and Capacitance in A.C, Series Circuit)

uL-$flée R erarp genLwyd, C eratp Wt Gzsfuyb Qarit Qenenriiibd
BenamrsaiiuQarang). e gens@Ld Wler Cof&@h Qe G o drer Wenanpdshser
weonGw V., V., g @h. sniler Clorgs wereapsshd V Gaurdml WenGenmL b I b,
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UL 7.5.

Epser uLGHd V, erengnid el gemwlemed gouPd Wemeripssn OA ererp
GausLmiled @PlssiL Gererg. HCs Gund e Gaadund ¢Hu@Ld e @wsE alens AB
erenm GleusL 1 epaold GMldsLILLReteng). Gaapilen Qonss Wer Quisg eflens OB eremuig),
OA wipd AB Qeupflen Gleaudi it sabhisn@Lb.

7.5.1. R-C Series circuit - Phasor diagram

V=V +V (Vector sum)
R 9

Ohm’s Law
VvV = IR, I = Current
V = IR, V = Voltage
VC = IXC, R = Resistance

X = Capacitive Reactance ohm’s (€2}
C

Vi visy?®
R C
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Vo= VVRZ + V(:'2

Vo= JURY + (IX.)

Vv =y{I’R*+I’x’

V=1 (R*+X.7)

V = IR+ X,

2 v
L RP+ X, — =7
I I
7 =R+ X,

Z =Total Impedance, ohm’s  ((3)

7.5.2. Impedance Triangle
( R.C. Series Circuit )

o— Ve A
B
Ve
v
4
5
U 7.5.2

Z = | R, + X.* ohm’s

Power Factor cos 6 = %

Power = VI cos B watts.
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7.6. RL.C. OzsrLi 10sr spmi ( Resistance - Inductance - Capeitance in A.C. Series
Circuit )

Cuhaean Wen spdled Wer sen Gem_sLaiev (nductance), e Cx&4l (Capacitor)
Buepatmid QsTLT spdld Ganarssiiul (ereang. Qésensw sbhled erder LGHsafiaid
WearGemmiiL b @GCr jereuns QH&EGL. Weatan(pssld HBISHS SOLSEHSG FHU
NsSHura L. Clongs lemean(pdsid

Sgreug [=1, =1 =1,

pmd V=V_+V, +V,

Spseam UL SHd CeausLim Werenwss wpsGarennd wHmid Qb8 _anen (mpedance)
Wp&EGETeamd sl L HeTergl. Qencuset wreyd e gl L Samg Clummss Reference)
S|ENLOTH S| GTE G

s ||
,_bmw ,l[c

A
WP 1/ E e
\'
A
4
__b.__}.
/G

HY

U 7.6.
V., aeng Wer senl 6@ @GMISEGCs 2 erer el (WSHsSMmSLLD
V,  eeiug Qe _sLeiovs@ GniEGs 2arer e (WESSMGWLD
V. erenugl Wer C55886@ Gnsts 2ear Wenan(psssamaub GHléELb.
V, arenug WenGemr b I wieh Guev Ceugun@ (Phase difference) @éveumoer ¢Grr
Hleneowid {(In phase) @ s Emg.
V. ereiilg WenGam L geng 90° Leadinged @arédmsgy.

areug| WienGenm L geng 90° Lagginges Qw&Sma.
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V., aeiug V eow el Quifwg) erens Gamemmed (V> V)
V. s V @ o allgdlurssens V, -V, erar er(pSeonid.
7.6.1. Case 1
RLC Series Circuit Phasor diagram (XL = XC)

V=V +V +V (Vector Sum)
R L C

Ohm’s Law
V=IR, I=Current, R = Resistance
V =1X V =Volatage
L L
V =IX, X =Inductive Reactance (ohm’s)
C C L
X =Capacitive Reactance {ohm’s)
C
\'%& = V2 + (V- V), (XL> XC)
vV = AV -V )
K L C
\% = VIRY + (X -IX o)
v =  VR+rX-XY
L C
v = VTIR+x -XC)2
L
Vo= IVR (X -X ¥
L C
v - VR+x-x) [Kzz]
I Hoc I
z = YR +(x -XY
2 L C
Z = Total Impedance Ohm’s
7.6.2. Impedence Triangle
Case 1 X >X)
L C Z
7 = VR +(X -X Y Xu-Xe
L C
Power factorcos © = R ¥
z R
UL 7.6.2.

Power = VI Cos B watts
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7.6.3. Case 2
RLC Series Circuit Phasor diagram (X <X )
L C
V=V +V +V (Vector Sum)
R L C

Ohm’s Law
V=1IR, I=Current, R = Resistance
vV =1X V =Volatage
L L
V =IX, X =Inductive Reactance (ohm’s)
C C L
X =~Capacitive Reactance (ohm’s)
C
v? = Vi (Vo - VA X <X)
L C
% = Wi+ -V )
R C L
vV = VIRY + (TX-1X,)*
vV =  VR+IFX -XY
C L
N \j 2 2 2
A% = I (R +X —XL)
C
v = 1 VRO+(X -XY
Cc L
v = YR +x-x)
I C L
1 =
z = VR + X -x) (T -2)
2 L C
Z = Total Impedance Ohm’s
7.6.4. Impedence Triangle
Case I1
(X <X )
L C
z  =VR+x-X)
C L

B Fig. 7.6.4.

Power factor cos 6 = Z
Power = VI Cos 0 watts
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7.7. Gari o1miBrEib (Series Resonance)

Wer e, @em_&L e Inductance), elr Ca&4) (Capacitance) @b epermid Glgmi
Benewried Genamdsliin’ L WOen shiico

Z = VR (X -Xc)

Qwrgs Reactance X, - X. @Bg Reactance, Inductive Reactance gy,&Gaur, Capacitive
Reactance gy,5Geur G(méscomd, @l X, Quiiugns @mbgned Inductive Reactance eremmid,
X, Guflugrs @mpsred Capcitive Reactance eretmibd Glamsirameomo.

| o
A

LS

uLin 7.7.

Guogid X, eremig) sienevey (X, = 2nfL) eramams@ ( frequency) Gpi eflSlgggled wmmiib,

1
X eTETLG| NG GTEITERIEH S (Xe = 2—@%) senew S Alfgssdld wIYLd. Sienawe] erer

LesliugHemhg iflansg QaranCGL Cungb Cung, Goir eNfgsHd INISH eni b,
X, Speng Lodusflamhg ofafss CararGL. Cur@l. Sieamd sana S N&ssHd
LINSD Denwb X. o ang e &55H0mHs Gonhg QanaaGL au@pL. @@ GHLACL
lenevay eretranfley (frequency) @retr( Wlehr wmisenDd Reactance) GT wEenU Hjeml_uLb.
Qszamsu GHUNH Benoe eamaihE SEBTS Senwa| eram ( Resonance frequency )

: 1
T e Quyr’r J =ms (X =Xc),

7.7.1. @swsansit (Properties)

1 Gysewsiev Hlencoudied X, X oy, 8w Qyeirpid gemisGlesneng) sr&lyns swone Hlenaenw
Sen_cugna germsbardn Bésuul () Afseaey Wergsen GG QEEELD.

2. Qysewemeiv FiswLliqen GIb_cev &S Ganpay.
3. BlerGamm L gfleit ojeney Wer spiledr 2drer fAilgere) WarsaL el QUIDISSS
(L, =V/R} 1 - eremmug 2 &anghi WenGenmii b y,@Lb.
4. BengenL elleneray O G@mUusTed Wensnhiler Lt CusLT wefliig () 2 @ELb.
5 WengenL. efleneray LG GELUSTD Wenanpssepd WenGemm L pib GerGue (In
phase) 21,6 QBEHELD.
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6.

7.

fen_éLsia, sLLTFALLeeb g flwapdle ghu@h Blareanwssd Waab Hbswrs
BmE@Dh.

Qrgemeey FrswLl hubdGUTS 2 erer frequency resonance frequency <2,@Lb.

7.7.2. Qpasrsitsiv ( Resonance ) siduy Gaefsir uwssirasim

1

o

LI

7.

CryCunssefld, @MU L syenaeuflens 2 enlw eurblenmel] Hlenewmbisener Tune Glawiw
2 saAng).

Qareneos s f fafleutsefca LwaL@Sng.

2 AGeLLfed ( Oscillator ) L ( tank ) srsw g Grseneren LTS DS.
en&GIr Gouct GFmenblgL il srseamisais LGS Dng).

CLcvdei whmid GL_efl Wiflem_i smellsafldr LwsTLGEDS).

IF wppid RF e wrpilsefies @enamriiumenms (Conjuction) LwetuGE ma).

sLpLenL. sULIG&ED CyFareien srsusl LweTUBEDS).

7.7.3. Q Factor of a Series Resonance Circuit

Creenaret Henew ghuBL Gurg Qe &siamadled gpu@EL Werarpssapd

slurflLeredles gpuBid Wenampdspd sww, Goaib Qbbldaranpsshd Fliener
Bleempsssengeil. Wsabd fawrs QusEL, @Hs HsuuGssin’ L (Magnified)
WBeenwpsss5HneLd, Flemen Weneanpsssdhed oder aflflgGe (ratio) Q Factor erempy
SienPSSILH SIS

7.8. uEs PpEsHia) &pyi (Parallel Resonance )

©

u_io 7.8.

Wlengenl_, @6 &t_eien, SLILTAL L 6ieh 2 enLw @) AC LSS enawli] sndled Sl

fiflgns siglieny iflsfs@bCung e @PMUELL Figlibd Qen g6 flurs ey
(X)) slrdiligel fwrslerehd (X.)-1b erédlgns swionen Henamenis enLujtd. @bHlencuil
2 cTeT &HNISEEGS LSS @isdlie] sHnl eremm GlLIWLIT.
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7.87.8.1.RL.C.7.8.1. uda psbsdiny &Hifsir ussiyssit (Properties of Parallel
Reasonance)

1 @uulanapiier Gublfsneh iflsLd.
2. Qpgansmen flenewuier lenGenm i SHlerr jemrey Genpey
N

I'= Licr
3. @8 e GumEsd e sSng).
4. GameGLg wpnid WenGeam b @Gy .Cualdld §(HEELD.
5 o.uant GUSLIT 1 o5 Sédngl.

7.9. urad SGusiv Heivr b (Poly Phase System)

| P
N A " )3 1

¥ I Y Fole' -

i i 1 - K '.l !',‘ ] "u’ ¥
a::—_,;J_‘{'__h"—‘J \ 3 0 [ l b ."’{ —

‘1B ) B | by Voo 44 L

) Al':v‘l / L PR e
LY k& / m 5o ¢ E

N | A

7
!'I
f
it l AvcE >
'.,
""».

s . h,
s | " o 7.9. (G)



AC fleremyens apussl Qelup o iCGanLflar gy iwéglid @b emeusimgm
wLHEELN6 b eneustmgiidlen @ Clousll penarsEnsflen, Cw fenL @ Wi slienemuirens)
R 0-Gued LD QareryHd@w. Ho o CaralLl s srd GHsGL. onE Hmddr
soBLIe eramy Gluwi.

SICs #wwid gy rGan L i) e eauamyadhe ufd Qrank dag ey etk
meus@GUNg Gramh Doag apenn «.GUsy Flemer 2 (HaurssULGEDS. HSTaIT QeNnsaE
CopulL Gueh Flienarenit 2 (HauT&@Ww BjemoliL] Poly Phase System erenm yenpssin@dlmg.

GuGa zdrer ClgearGrifen oy fosgfler u_gdle amguerm A A, B B, C C, eem
ppGtIn) eMGuaTT.EIGEamen gemmisGlarsnn 120° QréELTn enwsg Ssiped GanbGung) peibleums
eneuanmq.Eiflgud epenmy Seflssefl EMF gremm Lu@Eng. @eieury grem L@ geuCleurs
EMF-&@b @enufied 120° Phase difference Gmé@b. Sieneaadgaid L gdld s Ll {Herergl.

Gurgleurs epenn o.Guemanwd Red (R), Yellow (Y), Blue (B) ereim seui Glamem® @Hliliug)
QUPES LD,

7.9.1. Phase Sequence

8g 3 GLeiv CauneGL g dag WerCeam L b ehg aflansuiidr e 2 F& wHlienL
SenL_&mg eremuens GHULSDHESG ULLRSHW eunideng (term) G, 2 FNTEMTONS
R,Y, B, eretim «.GLishy FHeusaev CladenbGung Red phase (psailer 2 &5 willienu: gienSmg).
Ssenens QETLibal SHOS50SH 120° Cuev Ceaumumiiged Yellow Phase-ib wmmid Blue
Phase-ib e &5 wéllienu Sien_Spgl erem HTHSD Y, GLDd.

7.9.2. 3 HBusiv @V ID UIISTUERSSHIMGEHT |HETSDHIDEST

1 @G ereyerer Single Phase GiomlLrremgefi 3 Phase GuriLnmt siflswonen Snenes
ClauefluSiHID.

2 @iUSL gjerey Spenen @O L HTSHHG SLSHHGUSHE PN «BLIG (Lpemmudicd
UG CFwe Genmey. Ggybd sLSFID Sner HiHsLb.

3. 3 5Gueh Goml st snemas spaid Sner Qubms «,eme Single Phase Gom t_mmée
s1Gen Fleuri@d Hmewr Henwing;.

4. 3 LGuev GorlLniseflel coLaul o.GUELT FsLd.

5 3 Gueh GumlLniser Fmen Lmié (Torque) ens GQuUpMHasHennen. oy emed Sriser
oo Goml L miser LiwGa 1qmn Lmiéensl QubdlehsSenper.-

8. @Cr oera; H.P. 2 drer Gum L misefler 3 Guev GorlLmfler ey Genmey.
7.9.3. Gusvsitsiv® Fsiv b ( 91 ) Csvnlp

3 ouGueh oy d tGar L fld edrer gaublaun .Gueh i@ @Gr 26ra 66
Qb _arenanGun ey Cuet GaramsansCuir QuDBlEHSTH isHE 'CueasTev®
fle_1b' eremm GLwim
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BCsGLmd 3 SGuen suememuiler QevamraslLBbd 3 .Cuen Geomged 2 aren geublaum(s
seGLay Goomhid @CGr ereuner QAL enenenGur @z oCue CaramsensGuir
QupHmHsTe SHBDHE 'Cumere® CGar@ eremm GLIWI.

794, gysr-Cusvsira® Gsun® (Un Balanced Load)

3 oGueh slemanuiler QenamésliLipid 3 HGuen Gomged 2 6rer geuGleun(m .Cuallgyld
GCeuciGauy sjerayerer Goompiser Genamrss ILEILD.

' 7.10. ap@rm S.Gueaiv Genewriiy (Three Phase connection)

3 Guev QgenGri e encuairghi@aaficr @(mhg @eublam( enaucriqmiflH@L S
(penenser eisd M (6) enengedr Senl &G, jens epeim (3 ) (penenHeaTTs SpseiT
B cuenssaildr @enammiLF GlewweLb.

1 et e Y sblerdagen (Star (or) Y Connection).
2. Gl geoag Cwaustersasen (Delta (or) Mesh Connection)

7301 siv_oi gt Y &6l &Hagstr

¢ {B)

v 7.10.1 () u i 7.10.1 (gy)

UL SSléd sm iguiig epein seflssefl encuaimgtiflen gieuds (peneanser (Starting ends -
a,b, c) d0g (pyel (penenssr (Finishingends - a, b, ¢,) epeenmid Geprs Benearss
et Gure enb&SLILL I (HEGLD. WD epemn (wevensefle @mbg R, Y, B ereiim eperm
aoeanser erQEasluiElenper. Gonam bl epsn (penensEnd @enerTibd Lierefld e "soLmT
yerref (Star Point) <sidbeogy Bluyyed yeafl (Neutral Point - N) ereim Quwit. Seicuens
Qeveminied Brevig @uised ahigsé ClFdaiuu@b. Hupl'Td RUFsEED gaTag @
ameailpsEEh QenCu ecrer WTaI(PSS5H50S oG IAGHAI(PSIID T MILD, b o -GELIG
aflurss GQedgnd BlenGeam L dang ~Cue lenGammLid erempid FnmflGomd. Guer(h
MeHEHsEEG Qenl UL Wenanpsad ‘eneen Lsen(pSHD Temmih, bS enevaflen
auflnsd Qraaib IaGam L SShE ‘eneven WlenGamm_LLb erempid Gliwi.
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eoLnt Genenriitled
enevett LOleGeam L Lb

Iph = I

asBLigh WSlenGemm L Lb

L

enavan Geurc_GLgd

2Gue GaureoGL g = : _n
e V.”f? - F
V3 7
7.10.2. QLT Hsbevdhf MDA &HE1SHTHaYsHT
——
\\\\\\\\‘\“\\‘. .
aq
1 fo,
t’ .
Qs
o 7.10.2 (99) UL 7.10.2. (9y)

@, eneueimgmdlen (piey (pener (a,) HSS meuamieBmSlen o TbL (pavemuyen (b,
a,)(b,c))(c,a,) eretmn cuensuiler g GGemme( Gloeayens Senewrdg (e Penemiiseflc
ShHsl ey enwense THE@ (WemnEEG GLOLT stlensager ey Gl

Ribs euend RenemniL] penpuiles e «CLEVSEEES QenLudled g(p o GLIE enaueri kI
B@iLgned Guey Wereanossptd amae WEI(SS(PD FLLWNS GHEEGLD.

& Gueis leenupsstd =  ewever Weraipssd, V, =V,

eneven lenGemmL L b 7
o Gue BlenGenm i b = > I, = ﬁ

V3
3 ~Gua slieneruild WeresH - P= V3 VI Cosd

711 Bm Hpavewaixssr apampuid Hpmsarayb, Hpsr Faempuyb
Siem G Hs ( Two watt meter method of measuring power and Power factor )

hblene Slmenen oienés, ppennl Sipenerellser (watt meter) (wenm, @rean® SHnenenailser
wenp, @@ SHopeareaneligpenn ereng Ceauam@oramayd 2 LGWUTSSF, SewHiii.dsHemb.
QubppenpEer HHSHS (WhHiflene Wensnamnll Mg LwesrLHSSLILHLD.

2@ Sperercilsar (perpCu Guirgeurs 2 LGwnssSle Q@wbHal cumEng. Bbupepneny
&EMLD FOLOTEISTH DRHSTQILD jcvevg &fl swandpsrs QEbsTaib 2 LGLTSLILHSS6MD.
édlener @enenriy QElwlulL. whflenwé senwuie SHpemenr serds Cgeneuwmer

Qenenrii] LSS ST LLn Ghereng).
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BTVt R
= it M Tt v, R
R v,i E‘W—r v,
FHR ==
\
B R----—----x B
no— v L v, If"_"' v,
' ]
ey Y Mo WY
o1 o 7.1

W, oopwn W, erémmid @@ Fnen erelsedt salssalGu wphBlanag spdd
GanemssiLl iy msSlenper. Sinenerellsafics @rem® sHmiseT o erenen. geny LBlenGemm L
sbm, wHClprenm e pSSFFHM, LULSH® WBler UL sHm M wpmib L ererad
aupsHs Qasram@®d e WSS SOHm YV, wombd V, aedam awss Csram@id
GSHUSL O g méEdng. W, eremm Smeneneilulien Wleir UL &bml e eufl R-gyub, Wlair
(W& FHlen e (penan [Hemad R-guubd, 1om penen Hlenew B-wilgisd GummSsIul g (h&Spg)
W, eretip Smemereilufen e gL & &dml, W eudl Y-ulgnd e oipds smdler g
(penen Hlene Y-wllgyid om panen Henew B-ulgid GummSsILI (5SS DS

@Cs wenmuled (p&Camemr enwliLjerer sewWligid GQUTGBSHad. @Hs aams
QenamiL ULl srlL L Hiererg).
7.12. Hdr saTsnais HHalssir

Silap i

Wlemefiwcy 19fleller enGenmiLib, lshanssLd, e, WlengemL, @ei_&L swe LHMID
SLULITFIL_L 6HT6ly 6T6MmD LIG) GUENSHITEN H{ETEYHENET YT LGNS LWL H(hellsener Ll
Sjereneud HHeNEeT erenfGmND. H&HmHeRGemmen OB L T, Gaured B, eumBiL i
Hpd e WBLLFsemerl LpMlyb jener Qeuauipl eHisn, emwly oy Ewushapl
udBlud @uium_gdéd urmiGLmb.
7121 uVeir ysusmsud SHiHaf&e'si1 ausmaesit (Classification of Electrical measuring
Instruments)

Qurgleuns 2 LGLITESSD @(HbgIeHLD Licogmiit L L&Girrgmsméjé; s(mellFEener SLpasam
B reuenasamms Liflégemib.

1. gpamasmeilsar (Absolute Instruments)
2. glenamrs FHmeilser (Secondary Instruments)

WD smellsammelen jardsiuL. Ceauenmgw saflugeng Quantity) seupfien Hleneo
erenrser (constant) Hmid e lwvsssamgun Deflection) QUIMSS erellGAng. Bsen
<gyemenauenil Goum LigSSTS6 (standard) smellsErLer @ OL umMss Csamaufdame.
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BanE 2gnramons Seswrnid srédeuenmoned (langent galvanometer) eow Q&mdeeLd.
WahHEmelsear wrad IMiUFHE sl misellgd uNCsrgenen Hencowmselad Ligsr
Sjereflsems 2 LGUSLILGSS G DSI.

glanenrs shellselsr oerdaliL Caueamgy saflugens (per ellwssGw Gryguwns
snam g st dng. Qasmeilsemean e LCUISILESHMUSDE (o] Deneaiser genamns
FH(HellseT g (pshapellsaien geameams Qatamh Uil LG Sereil CaluiuGAng,.
QumLLTEID 2 LGWITESHh GHLLemel WL glenans &Helaer @, WsnGenmm L tomef)
(Ammeter) Wer Sjpdsonedl (Voltmeter wdpmid gy mmed yemell Energy Meter) oy, fluiena
BonE 2.sTramons OlFTeeEITLD.

7.12.2. aysmantifsir gyemswasd smalast (Secondary Instruments)

B et Weraflud Coamas@péE LILGURSIIL Samead SHelsmans
GOSSLD.

er.&. . BT, Gaumed B LT, eum 181 f.

glenamr Wleir jemencusEmeliamener Spser epenn Kifleyserms L9f&seomb.

a) @emgGaLigm Qemeu pGweaw . (Indicating Instruments), sm M smedaser

b) @em_&Crigr Qenaul (RGlwemr. (Secondary Instruments), Qan@LiLs s@mellser

¢) GQréanmgia @eevl (Relwew . (Recording Instruments), Lleysd smallaer
a) MetrgCani_iqny GssTaive. Hotosre

SeredlliL. Geuarigw (quantity) iemellen wéllienl syere GCanellen o Ghlwper
BEHE S|eTENAUISSTL(HILD.

er.&m. . B, Geureol BT, sur 8L f, etc.
b) Bir &8ac g Fsirsive @Ssisre

Qéicusnswiren smellseflcr jerenay, CHIIG WIS Gdlper BEiHg ferellenars ST Lg).

ereusuenay Wlew Hmenen Lwem IHSHCamGLor Sihs yerallener CFTE55 eusssblamemanib.
CsNGEs SeTane B SHSHS0 Caranh QFaanear LilanSmen ereleUeNa)| GTem SHTERTETLD.

er.&m. : erenigd B L 1.
¢) gahammingks Glsiave Helnsir siv
Beiauens amellaer earef @ (Input) serellen wHlmu e GHIUIL CErsdds

Gemibg ufey Gelud Senwlilam wneangn@d. o o der GubiGh Sennliureag
Gueamencud GlEnamy (HEGD. HHHD meneamuilsn God Cuenm QT Hidb0\EmaimTig.(h&ELb.

B o mener Qlogleuns BamLGLTE Cuemeiig QFkIGSsrs GULILIT BaHLD. HUIGLITF
Guuufley sereyseflen wHIY uHe] CFUWILEGL. @Gdlumaswner Smaeilser ey
aurfluiseiles LwemhSsLILES enpen.
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7.13 Garme Grunmpb sFziend ( Principle of operation )

WBlenGemmLib, 1fler oi(psLd, Werr Hmewr whmid Wenr oo wrald Spssam.
cenerajeiicr gCgab geteny 2 LGWITHSE) SerdslILGHE DS

1) e &nBsS g (Electro Magnetic effect)

2) snbs efenenay (Magnetic effect)

3) GQeulu ellemenmey (Heating effect)

4) @pramuen eflenenre] (Chemical effect)

5) Berr Quis@ Wen eflemneray (Electro dynamic effect)

6) Blenaoulletr eflenemey (Electro static effect)

Qevauwumdggid, lenanbssd Sremd sleanarGel iflswrs LwapSsUILOEDG.
1. sirdrbhad &Hiomsb (electromagnetic effect)

WlenGeamm_LLomaf, Wenanpdgonadl, Hnemenell whmid SHpel wewll yere (watt hour
meter) @enausem wieyb @&s5sHIeussenty Qurigdenper. Basmelaener e gnam o
S(HeNEET GremLT,

2. &1ha ofswsuey (magnetic effect)

GQurgeurs WenGenrLionel wppib Weranpsds wraflsear Q6555 eSS 6miig
Quirigflemmen.

3. hudis afsmsmsy (Thermal effect)

Wlemempdslomail wpmid WlenCenmiorefast @5sdHseusHeriig. QuinkigSlemnen.
Beupeon sR&LINSSHENGET 6remL.

4, @y&rmim afsmarsy (chemical effect)

Grit WenGemm L. gyt werfl O.C. ampee-hour-Meter) L GG §§555)cudSanig
CawdubhiEng.

5. 18sir Quwdh@ wWsiv afsmenay (electro dynamic effect)

WlenGenmi_Lionefl, Wenenpsswrafl wHmb SHperearelsdar Qo555 6usSlemulg
Quiigdeapar. Qabenn GuEE e sepedlaer ereLm.

6. Hmavufsit afsmsnsy (electro-static effect)

Wenen(pss rall REsSHsHaruy QuUigdlps. Qs Haeltar s@med

GTEHTLIIT.

152



7.14 WarGarm_L ioraflsenid Wsbr oiipHhs 1oTelEEHID
(Ammeter and Voltmeters)

Buwiign s5amaup (working Principle)

sellser Quni@d sHgeuksamear ! QUT(ESsaenyuiled, WenGeam L braflE@ Wer
S(WHS WralsEh apseils clsSunsriserd Goame WlenGammlL wreaflsaties gjemail L
L Gauatmiqui BlenGenm L 1b g BiFen @@ UGS umidng. QublearGerm L G
Qsamelse sppnenwen Deflecting torque) GlsTHiGADg. HCs Cund Wewr ipSsLomed
safley erssliu Geuamgw e PS55I DE, eNdly Foddeyerer, e WenGenmis th
umidlpg. b HlenGeamiL G @ésmeilsE s sppnenwent Qarhflang. Heanew
er yepdswredl (Electrostatic Voltmeter) gefly wpp erdveor Welr 2i(pds wreNsEnLd
CopeHulllL ssseuksale Qumigdsamer ollos@h SPHMmenwen 2 6L THEGLD
WenGem L 1b U Gubd smelr, GoGe LIMTEs Qe smelsEps@Lb 2 drer (pSHW ctlGHurald
3Gl

1. lerGemmL wref (Ammeter)

2. 0erem(pss Lomedl (Voltmeter)

1. WsrBswrad L sl

Ammeter
AN
T \_/
Supply Load
v 7.4, (1)

Bewsbblenr auflGu uniflery WenrGenm L gHlst jereney Jerdlemn &H@HeAlLm@Ld.
BlenGemmL1b bt ereinn jevdlenr epood IjarssLLRSDS. B5 Wensneo Glgm_im
Banemli9c @enawdasiL@rsand o s Berands NPFR gHULTHeT G g6
&(HET 2,65 BlgH5S SLSHwn Feo &ﬁ)@jé;&é@'ﬁ SHOULIL g (KESLD. Fenl_(pennulled WlenGem L
el smenLen Qeanenr @enenrlled engeliLé Ganpps WengenL = crer QeanerrSgLLd
lgam) earlupb sL-gF QeanssliLl g HEGLnsone g6 ufiGu Gu@EBbLGES
WlerGemm_L1b Limuib, Bi1_ir smer aulGWw Smy LGS WlenGeam_Lib FTsn L. ITSHMISS
Benemmuns WenGemL L Lorefleniu Benamrdgire Harelpad fswren WenGaml b umibg
2 grGer 2 ¢irer &(meT erfipgy NEWL. BLLfen oere Ganelies bt erey&CarBEaT
GDESIL g KESD. HereyGanaiien L &Camquier Logdubd @H&ssul inmEELb.
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2. 16537637 (1D & & 1w 538"

Supply
Fp Gb Toad
J' Voltmeter

uLip 7.14. (2)

Wensmileyerer gGaand @@ LeraflaEnsdlent Cuerer Wenenipss Cougum’en
CardGLeng erds Wer wssoneafl LweTUEL. Wensnbler Weranpdsbd (p(paigid
@da Qeqssiu@ud. Wenanpssoraier WengenL s gflsnrs Qnas CeousmHib.
S uYBHSTD HM6w Bigen auflwnsl umy BlenrGeam L Sflen jeta|b eienm@id H(merfic
Quddiu ssfured e gflswrs spnssed sHHOLL G EHEGD. Wenarnpdsoreflan
Weamiler Gigm_ir Genamriitics GenewmiL shsme WL T smufledle oifls Wersen. snyemioma
Bleraphlsd Caencuwrer WenGenm b Lmung. erenGey Wlenanhdr Genamrdas it Wlew
2 LisTemLh ClEwdLL g gemmd Werenpdsonefl Wer 2 Lisyamggi o Qenewr Ganenr iy
Qanamré s GCeuard. SisTeug Ller y(pssonafluiics 2 erer Gm e (penemsener «oGLIGD
wHmd HuLlgéd penemycr Qenemss GeuamriLb.

7.14.1.. iisirGsorvi_ o sl wHmyd 1951 9ipshs wissl &erf'ss1 ssH& dsir
(Type of ammeters and Voltmeters)

Qurgiauts 2 LGWLTESHO QEHaEWL WenGermm L tomefl, npmud el (058 wrefsatlen
AUGHS HETTEUE.

1. Quinig smer Moving Coil Type)
2. Qumdmdy euena Moving Iron Type)
3. &@a&LA auena Hot Wire Type)
4. Henew e euens (Electro-Static Type)
5. getr_eb euens (Induction Type)
17.14.2. Bt amsit susmaudsv Bp FPagsar 2 sironsr oyenasdenTasss
9. Hlenes snhs euens (Permanent Magnet Type)
<, Quiiisered atens (Dynamometer Type)

Qeacuger Wer upds womh WeanGearlLiorafiseamas Qauauidsrpen.
gdieumasaile, flenovsannhg auens Guir Wengngseng Direct Current) o HiCL endsHe b,
Qurseaell cwens GpF Wlensnyd, LHHL LI SleraTrbd GraTa Wb Hersse|lbd
Hwemibhi$sLInhiSing. '
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Quridlmby suenauiler G fleysdr 2 drerer. eneusanraier.
9. HaurFd euens (Attraction Type)

2. TliTgsS Fenend aiens Repulsion Type)

Qeneuser CriT LilewaID WHMILD il Wensmrd Graren_ G ojerEsl LwenLhEeman.
Bencusate eflene saD Loadley, Hmd Gecuanas smeliaGar 9fls ey o LICWITESSlD
B msdenpen.

&R0 cuenaser LTSl @HLIEGW Senenloentil LileIhiSgesned Gdaineilaer
vwen wdlient Effective Value) ojansflenmen. @encusmsar wrm enGam L Seng iends
Blaah Cummssoraemeuser, Gab amee eran Frequency) SjeTeysenerl LITSSSTF).
Qeuefld amBsls Laensallenme Q&smellsEnsi@, LTS ghueuddancy.

flenaw e auenssemer e WSS wraisams wlHGGL LWETLRSSOMLD.
Raasmpeilaailen QuEssdheE Wsad Ganbs earey HnGear CuemaulLBFng. FHnewm e
auamssEmeilsar rn Wenenysdne GG LwueTLRSSULE R en. Qenaisafler eflene
Siflsors Qouusnd, Qensuseaner WarGearm L, whnd Wer wss wraflsearms
HwerRdgieug Slevena.

7.14.3. QuasyinTsnipasiv (Common errors)

Glurgleuns Sjarenaus smeilisafier i Kenpasda gpul @), sEalsaisn godluganss
(accuracy) @enpédlenpen. o nenpsemmale.

< 2gmiel Wenyp Frictional error)
<&y, Geuliflenes wrmum’ ® Wemp Error due to charge in temperature)
& Quidrs swhlane Wppe Mechanical Unbalance)

M sreuGursdlée gpu@id Wersmgd womd QubHrs Apliflwedl wrpurhieser
{Change in Characteristics) @uIRi@LD smeTseflc LOeGamL L LD LIMIGISTE) 2 6l TELb.

Qaiugpb jeop Gaiufloeulsd FHuOL, LINSOaEED, Smeflsr e Semenw
prpfil Nenpsamer ghuGSsHenper. Wlen iwsds wrefllseafledr umw WlenrGemm L gHen
ety Was @Geopauml QUiugrd, Galuflene wrpur@Eer GUEmL Weanpentl
gnubisgHemmen. @UiGenpsenensd @Gennss, S(hersenand EmHGDTLL (peter LGHudn Cunmss
Ceuarhd. Cuogud @Qensd seiliss Hmen Gephs Wengen o6er 2 Carssdemed
Cewiul ymss Gauam@id Coeancuwimen Wensan Hen&s, 058 Geaphg Wer GCleuliLs
Blenev eretr (Temperature Coefficient of resistance) enLwl g Gunmeflemmed Gl
BlengenLentl a(mEHLer QFTLIT ihisHle Qananrss CouamElLd.

e gmley denpsdr, swpHfls srarsdled (Pivot) ghu@b (s sEisaleamme
e @mLnasUL@dng. Qeaiauamsll Umpsamead Gapss @uiisamblisedr &b
@Cangrangns (Bemoppsrs Smés Couaw@bd. Coaid euphlesr sdisaner (Spindle)
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Cleti@dans ienwdsHs Gouamhib.

7.15 Buwiki@ Hmer smalasir (Moving Coil Instruments)
Bammeilser Q(H cuansHser 2 ceTer.
9| Benews amhg euens (Permanent Magnet Type)
<, Quikisenedl euens [Dynamometer Type)

7051 Quwneg &bHsit Lﬂmmg,g, &Mhd uswd: WHTCH L 10rai wHmYD s
upsHa st &sit (Moving Coil permanent Magnet Type, ammeters and voltmeters)

\ Pole shoe

o 7.5,

Qssmallad Spssav sHgeusSeruy Quidseaper. WenGemm_Lb LMIGS
CaramgmsEn e sLsSenus anbIl LasHd orsgih QUTws, & sLSHuld e
Mene e am_ndipg. Qeeilens, LSSl FTeus) @F UESD BaTHS, SNHs LETLwS5MS
AL () QeuaflGums Qeldlng. '

Gaamellaaflen emoli) LSSl anligiereng GLmd oeniohBedpg). Fé&daminbs
oo cuig.aKLpeTer Hleneud EnbsGloremlen gime (pemansaflery CoafimbLs aMbss giamHiser
GememsaliL ipmafeanpen. QelcliTem® SiHauksl @b e ullédr 2. (hener culgallpeTer
@b ecrersd (ron core) genm emeudbslUL R hEEDg. QecllyampoE Genl LUl
sipflen. Gleueflllcr (ir gap) QFdiaus augefld enohg SWINFHMET qenn, Gesrer
Siiblefiud ydeg smAr sl sder Cuwed sHOLILLH ULSHd arlguerersg Gured
MGUSSLILIL g & EmE).
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umehuy Gleuaimasmgslemmed Phospher Bronze) oy em Qe oy eflcvser (Hair Springs)
Uil &(me auigeiled &HDLILLH SwINEaDnsEE Cuoab S(pbd eneussliLi g hsflemner. Qe
Qranh eufsafled QFudnpdemmer e, sHERSEG He eaflurs WerGemml L Smas
Grssfng). wHGprenn, Q&smellsss Coenaiunean s HLULGSSIWD eflanganu) Geusiyam®
(Wl eSlevaGer yeflsSlenmen.

Sfleflun dmg srndysdeamed gen L b, sWEE sHeners SThIGHUCHTH
L Hpeeng Qaamelsgs Comannar ghidse eflensend, s gl @hiés (penpuiis
<eflafipg. Qb5 Senwleny, WeaGeamlLiorall dwwg Wer pdsworaflurs
LG Seomb. lenGemm L oreflwunst) Liuenu@SgIb Quiwps), sbfléd Lmyb WlenGemm i Lb
SOOI HFe (5 LiGH smafler aufimus umiifng). Wl SipSs wrefursl LwGTLHSSILD
Qun(pgl, slerdaliLL. Geausmgll, L6 i(p55580@ eN8ls swperer WlenGamm L b s(heflesn
aflursl umiflng. Qseama @ TESUURLD SMHS LaTL®W Heavawds sThssSenme
2 @ML_TSSUILGLD SMhs weam csg e, Claudu (), slosss spnmiennenu Deflecting torque)
gHLGSHIDG. PHs eewsas spbmienn, smafle umub WenGam L s8ne@ G eflfls s
BméEwb aaGa Gelaumss smelseald @Ruihsd Sims simobSHEEEL. Qs elawsaser
Seng, smefled Lmyb WerGeamLsdlen Hamsam) QUTHESS.

BUEIE s@mer aens Wss Gopps WG L smsCL STRISE SigLgl. B&gIL e
Qamemd plLmimen (shunts) wppid fswns Qgrii e senLser (Series Resistances)
Gaarsstiul G @ésmpailsda wenpGw WearCeamml Lioraflsernsah woHmw Wew
Slpssoraflaamsald LTRSS ILGEDI.

=

Ho

Multiplier
a) Volt Meter

-3

®

% -

—

Shunt Resistance
b) Ammeter

L 7151
7.15.2. @Qsissusnd:d Hmafsalsr Hrmwamaen (Advantages)
1 serai Scale) Gy Fymeng (Uniform)
2. swsss Hoaflply hysteresisloss) Gaanco.
3. Wlss gephs HnGer QemalflssiLGEpg.
4. HFwIeT HPDHMIENLD, 6T eﬁélg,Lb (torque, weight ratio) GQsmetor_g.
5. 558 amlpg s00 @ULL @HésD QaTeamLg).

157



8. Qeauefl&asmbal evstseme (Stray magnetic fields) urdlésiLipeudlcoaney.

7. QOBp@mss5ems tange) Genemd FLBisET epalonsaeld, GiLiméSlatlen (Multipliers) epeoioraayLb
SHSULRSHE GEHTETETemLD.

7.15.3. enw&samsusst { Disadvantages )

<) sppmienwulen Sangs WerCamlii_sangll Gurpsg wrpu@eugred Cmi Wereny
semflusigener D.C. quantities) LG jerdsls LusmLGE D).

<) Qurifl by, s@elsEnLer eUHIEILITPE cllene flswnerenal.

8 Gurgerss smelsafld gpu@n 2 pmie| wHnbd CQeliLiflenal WanpasGert), Bl &er
Cdves Grae prelhser pmbd s smpsrisala ghuELL seriFdsemaltd
(Ageing) Qenpaer erubIE emmer.

7.16. Buitig s@msir, Suisisearad atenads (Dynamometer type moving Coil
Instruments)

(petry Uy Quikisened auens, smallsefic 2 drer Hlene srHsBIsEEH@GL Lflors
BQeacuanss smelasafid uLFHod sTiguereriy, @rearh Heavowrer, &@HeTaer
aeussLILIL g (Féflenmen. @Eamaramer wry) WenGCemLgdlé Quitigd Cung Ui Suidks
claneneysemar Hysteresis effect) sefliiugpans, smhn 2 aerssanss @ir core) CleTaTL5TEH
BmsHng. Bésmellsmen WarGam L reflsemaGeun g e o(LpdsoneisemasGeur
2 LGWrslu@BSsarD. e Gu@mbUIL Qssmallsda SnarameliserresGa
LU SSLILGEDF.

sCa;%ow

Fixed Coil

ur_in 7.16.

Hlencvd S(HeTSHEED, BB HHETHEEL UL SHd srlguern Qari SH&HGon
g LUss JhEdHGar CaanausGashl BamemmaslLL s (H@GLb.
Grawh (pyelhsd, sl GUUBSSHL dansamu 2@ UaTaleUsDETS, eussL
Ll maflenmer. @eusilyam(® efipser euflunaGe, BamLD &mer WenGam L Gengll CUmEms.
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phsae odans, srpm 2rmie ehHssden b CUPpLGEDF. fo Fownhseaflsd, HPO
PLL plhsasdlen ppeorpld CUnLLGSng.

Lasmaell WenGem L wreflsems, 2 LGUTSSSE LG Cumps). sereilL L Geuemig s
IeGammL b ez e @@l UGS a@eflar auflurss Csgss iu@Eng. whHmLd
Wenenpss wraiserms 2 LCWIrASSULELEUTWE Serell it Geuamigw WBler
(055550, N8l Fwpeirer WenGemm i_1b s@meflen auflwnsé CrgssuuGdng. @b
WlenGem G eSlevd@ b spnmienneni Deflecting torque) 2 awr@ueanamding. @hs efedsid
BlerGanrml L sHenr aurd&ss5AhE oNflssnsded Qmésh. aalal Qésmalseandn
CrmblenGenm_t_g&lev ol GiGwen. wrp WlenGem L sSleyid LweBideuntd. SlenGemm L
wreflwursl uweTuGSSlemal ides e (PSS wraflursl LweTLRSSlemad Sé
aeliseflen oyete s GMaser (scale) @Cr Fyna Uniform) Qméang). Giilurs LheluisSnG
S(HAD (Y TbLSHD) oereys Gilser Wlaaid CQBMmSESLTE B(HEELD.

Blgen amaeT SPQ 2 aTESamssd CETaHLILSTD QSEmD 2 L TG Liceualianto
Bseb GenpGau. GO L. gjeray allvs@Genoenl 2 anpiLcTamcusNEG HHefld oflaoren
snpsseT CoenauliLiGEng). Cogib WenGemL_Smad H(HEems@er Claaidgib. (pig. aHa@EnLd
& Glodellugnrs Quuusna Ganbs jerey WanGeamLlL SmaCL S&HepsGear CFqss
Buab. @gemaibd smald flswras sppasda Geeamaiu@dleammer. @euailiyemH
sTramBIEaTTa D, Quiisaolife aamL. yHsuu@ssliubeusgnd 2 grieieame ghuELb
@i, Qeeumss s@mellsaia wHD SEHellsamerds sl Hlsons o arrdng.
Beicuenss s@mellsallar sppmieno erenl (Torque/weight) efdlgsd Genpeurs @LLISTED,
faen LS G FILLpd Sensitivity) 10&85 GenpeunaGeu QaEns;.

Blaicuanadl. smelsailsr aflane Wsa|d HHSW. &0 Ll LU 1Nmp&SEHD, SUsEs
GuliGenmed 2 aim_n@h GenpsEnd Qeaaamsd s@mellsl @ Qoema. 10 bW eueny
o arer LilenGanr_L Lonefls@nd, 600 Geurdlav suengullgyionem et (s wraflsEnLd
oHls mLipererencusnas Eligh sensitivity) GleliiL@Slerme.

717 GumEmioy asmesdk Emelser (Moving Iron Instruments)

@ éamellsafldy @ qliumL auansEser o (.

2} FaufFS auans (Aftraction type)

<, aSlitsgs senesd euena (Repulsion Type)
7.17.1. asuiad susma (Attraction type)

APl Gocediu @EbLS siamen, sMHS wanLadden SHd GClaram® Gaamme,
Bmwusgian® edCrnésdl Qusstuhing. BHs Srliua § ss5susmss Cararh
Bueuenas s(HellaeT 2 (eurda iy maSemmen. LILSH0 smigicireng GUTeNn! (5 S(watle
BlenGemmilb UMb QUTMEE, BT STHsU Lo ghu@Eng. @@ Aflu pleni
Gurerm Qeuafleuenyuyenwi (Oval shape) Gaefi(poys FamrhE SMmEEsEG B0, Q@
smElsEnsE bearing) @enL uled Fpayb 2am e spindle) QUGBS 14 (BEEDg. GHiEper
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(pointer) @armid 2 &fld QenamssliLil g EUUSTD, QHLLS Feanh 2aCErsd na@n
Qumpsl, GMigpeT, eais Gilsaflen G pardlpgl. Ghpsreflen S, smefld Limujb
IBeiGenmi L Sl jereneut GQurmSHg. Goand smafld WerGam b ahgs Hamsulcn
Bmhamaib, oy sk 2 CErEHCu sampiwss’ LGEDg. aaGal, S&s5meladr

T ' 3y Moving Iron

ﬁ\#“ Control Weight

R

L) )
/”u.c.:"ua

v 7.17.1.

UL SHer &L lul Gerer Henolilld, ghidse clans, sthn, rmie), b&sdler
peLOTSGLD, SLGLLRSSHWD eflens milils sCGUUGSS6n epawrsabd GUnrLGSEns:.
7.17.2. stdidbaidh Ssiigmin ousna (Repulsion type)

Peaienss s@Heluler enolily LIL GHe smL il Rerergl. sbl9§ smetlen wHSue,
Qreanh Caef@polsF sl BiHe eanmstlarann Qenarmuns eneussliLL iy (HéEeTmer. g6
Hlanewireng), LLHGDIGND| HHTHEnlqILIg). BaEToHdnlg Sy 2em_&& 6 QUMBHSSUILIL HieTens.

oL 7.17.2,
160



BlenGenm L omefliuned ersslinL. Geuemgw LlenGemL(pib, Llelr i(p&S Loneuiimed,
Blehr wés5HDE oNflgswwrer WeanGam L pb s@hefler euflursl umyb semaflen
1enGammLL1b LmybGUNLLE b Ljeer e airLnd, @ar® sLL_misenb, Gy wrdflurss
EMhelubhEsr LuGSemen. QBOLE Hlambisd CHLGS e Hi(Hemseamaayb, SPLI LGS
Qger gmeukisamaad sMhaULGSsILGSamer. Gy Fmaurksd getmn ol H genm)
efldls Qedgd ereangh shglasderily, Haoulsflamd Qwrdsy aHiszs
sererl LG Epg. Qeicilwssd smafld umyw WearGeam L sdler auellenventils QNS5
Quiflgp om 6o Geewssliuln@prugted om 8o sEHH ghHulh DS e
Qenemsa L 1 HEED Ghloerern BarssILGEDg. SarCamlsden dleng ergeuns
Qmhsrand s ks @Gy wrdflurs smbsLLGSSLILGusTD, sm Fflar &pHd @G
Senguler SlenL_&dngl. eranGey, (petsadiLiy. Gelauenss sHetsenar Gri lenGemmLLb -
wHnd iy WerGenmL b @reingHh@C LweTU@SSenDd. SWINEEL udars, sshiser
LweLBSS UL oD yenelpaer Gy &ms jenwlb. LiL gl SmL L Herer yenolifdo
ahsad dens, srhm egmiel, e@&sden powrsea|n, sLHUUOSHL otleng miliLs
sUHUILGSS6ler epeowrsad GUpLILGEHDS.

717.3. Qs fmibis &pafeshsd gHuUGH Fsnipssin
Cungjeurs Beeuenss smallsailsr Qrem@h cuenswner Senpser gnubhlenpern.
1} Gt WlenrGewm_L_1b, opmid iy WerGenm L riseafleame ghUGLD Nenpsar.
2) gy WenGemrLgdlemred o Hid HuBIDd Senipser

N Cmi 18sGsrni_L_1b, 1opmyn Wiy WSTCarTC L el oTIsv TDuUBID (Fsnipasit.

) Quidmbul ugdseane goupih swes Gliseiemd, sereifseie eNgSumshasr
gou@Herper. @eucuens HuHES Qolienutl CUIES, swes Q] Wsed Gepeurer
PGwLI_é (Mumetal) gdeg umbaemi (Permallay) ereim 2.Georsmgsamer
2 LGWralL@GEs Cauam@HiLb.

i}y Geveflls ambsl yaensafianme (Stray Magnetic fields) seumnes iareiGisemens snamNss
CrfiGb. Quillenpaenars Gurss, QHLLUS sSeausFmseanen LWaTURSS SMbhss SHIL
(Magnetic Screening) Qe Geuss(nb.

2) wapy WsIGsT L SHarId THUGD Fsnipasi

2 iy WenGenm L $Hlemmed ghu@EL wsHu Uenyp semabeuar WanpCu @b,
Senevllauaimae rmLIHeuSlemed;

i) smefier e wyIIY dmpedance) LrHLEADF.
i) spdd gLt sHler syeney IYLIGEDS.

Qs wipsasesd Wenpaer gnu@dlenpen. ergam _&@ Qenemunad s@bs shluren
wélierer @@ Wer Casdamu G iLger apotd @1 Wenpaamars SefissemLb,
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717.4. QuiisB®ibyd &®maFTHals HETMDEHST WHIID 5D &siT
(Advantages and Disadvantages)

THSITEMID &i6iT

<) 8§ smelsafler afleod@d swpmen Deflecting torque} Wl Sl

<) G wpoid iy WenGemm ks @ramghete Sésmellaamen’ Lwem(SH6mLb.
8 Qasmeilset weallaunmenenay (Cheapen) pibLiswrereney Reliable)

m  Sflas Spen o cter HenLILGGD Genphs Senablelsn ClETam._ enoliLsL GL
Thpena.

2 Qurgb LtsRs @, WeanGeam L 1b Caemanioanssnd Q&smailser 2 nid cumlipbgHene
(Robust)

hsmna&siT
- g,u.léaeslﬁ Yenlp oPHDID STHSY Nenp&er FHLL & {Lb.
=) siereipadr @G Fmengna Uniform) @mésns.

&) oy WersnrsHéd LweTUGSSID QLIPS &b Sene GeuameanfihE ojerai® (Calibra-
tion) et 1 msEnCaN, SHEssE GO Seneblaamearile wiHiGw, sflurer
SeneipiEenend STt OS@LD.

m Qaitflene ydlafgsne, (piqelihsetiar Hair Springs) eflenmin (Stiffness) @enmbgiediHid.

7.18 smalisaflsr GpmExd aliflamdsd (Extension of Instruments ranges)

Voltmeter QAmmeter
0 ANRAA =

4 v ) Shunt

s 7.18.

et yereneus Hmeliseflen gjarbleucdenaaer Range) igeangen smeflen (CoiD Wer
giLsHpenen (Current Carrying Capacity) QunG$5Gs. jertlaucanasamer SHELILHSS
WenGenmL b umd &peflsst gpLsdlpenean flsll LESS Couam@bd. Hmelser P
2 HUGLDm) 2 LCLITSSHNEG ubs Seemt &mener LOMHMICUGFETLIE Quiers smiwb. ererGea
smelsaficn anbleaudenasamer JHHSLLGSHIUSDHEGL QLTHTs QenangsL b (Shunts),
Glumadlser Multipliers), Afluumenser Dividers) WenGerm L 18lemomplaser Current transformers)
Hmibd Wl iipds Wlemombiblser (potential transformers) wpsellv 2 LisTamTiGemer, H(Hellsallar
Qouall QenamriiysGermh Qeamamssond. P uyGurearm GCeall o LIGyewkseaner
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2 LGWrsLLRSHLD Gur(pg swmelsailen areiGamerns S enniiy CFlg), QsDes
SHsaTN aTa|SGHEamer enwssGaan@b. GenemdzL b (Shunt) eremug GenpbHs
Blergen Qanam g e-Gorsl L anL Metal strip) y,@b. Qeng WenGemmt L wrefullen
Cmpeasams Aiflanss, SHss H[Hels@ Genaorurals LIL SHe sm iqucrergGLne Qencmrds
Gouemr(pib.

@ps Qeaengsgi-idb, swWAGe umyd WenGearm L ssler QU@L UGSHepw
aTRSss0sTan(H), Hl HarenauCul WenGenr L onaflé@er Cleqssifngl. Qenausser LI enL
206G GLod Curey algeueiolil] 2 enwameusens ZYHEELD. QenamssLddlen Gaulibler
efleneney (Temperature Coefficient) Waeyd @enpeunrs QmisH Couatr@Ib.

Quypsdaer Multipliers) erenuen. e gy(psswrafiien CHEMESSns fieurdsly
vweL@SslGEsmen. 106 Flencobd seeung Wler Henl geeny LIL S5l Smiqu|eiemiig.
Bl (WSS onaiiji_6ir QFM_IT HEHD QenanriLiengGu CLmhESlseT arer jenpsSCoLD.

Gumpsdlsems 2 LGUNSLLGSS LG Wer senLser erdveon Glaniu flanasatigis
Sag) Wwélien LTOTEHTE anaudgd Gameder GCauanGib. erenlou yeneusaflen Wl Glaulivs
Bleneo erager (Temperature Coefficient) &6 @enpeureangras Qpss Geuamm(pHid.

7.19 sir ZewL_ sojewall (Measuremet of Resistance)

e FenLullelr yereysanam] QuT(hEHE cuanyuiled, Seneusenars @Genpeuren Lilen HenL
Low resistance), @enL_Sz7 Wler Hen (Medium resistance) whmid 2w Wergen High
resistance) erenmy eyl cuensemaLl Lflgscomb.

7.19.1. @swmosmssr s GHsmL

@B RO LMD SDEGS Genmeurear WHILjeTer legeml_sener, Genpauren LlengenL
aren Smp&EAGILD. Wlenens:é smer (Armature) QBT Lo SenL. (Series field resistance)
tilenGemLL omefuflel GlenemrgsL.id (Ammeter Shunts) eu Bemb (Cable length) oy S ieneusetiair
Wleigeanl Hener, @Ganpeuren W6l FenL&@E 2 GITeRTongd CFTEaETLD.

@ggmme DjeT&S Spssan (penpaaie gGs@id gerenpll MemLbHmeontd.
<= WenGemmL_1b wpmid e ywpssionadl (penp (Ammeter Voltmeter method)
<) et (&S L el wenm Potentiometer method) -
@) Qacveileiravy @mawed wenp Kelvin’s double bridge method)

7.19.2. i0s31Gsormi_i_id wHMD 6557 IPHBH0TDT (IPsHD)

SenEslLL Cauamiql L 5@ Gn&EsTs Qenamsasl i Heren, e ipdsonead,
et y(pS55ems ensflngl. oL EGU LssHH0 Cgn_iT Qenenrfld Qenemrés L
WlerGemmiL_Lorew, Henufey umud WerSenml L Seng erdflmgl. euilen N g
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tance

Unknown

TesIs

|| J@ﬁ%@

UL 7.19.2.

WiersasSnE il QenamaaiL gHéeh Meargem. wmblanw 2 LGurflss, oba
Sldog oLm Wer wssrefl wHmw WearGem L wreflaefler seaflwkismer TRidsis
Canair®h gilen cflfl FweminenL. 2 LGWTASg), 1llen genL-uller wEllienud e L cmb.

7.19.3. u¥shr ByupsHs B HWOWISHT IPsHD

o Tl LTI

| B
W — 1|

s 7.19.3.

Aeuauamsiles yerdasilL Ceuaimgw Wlengenl, LSSy WlengsanujLen (Standard
Resistance) Ggnri ghisdled LLSHod srigyenerg Cumd Qevewdsuuligmsdng.
SergsluL. Geusmiquw Wlehr  SOL&EG GNISHSTS ccien W6 (WDESSMSWW, LigsHsT
Blengen&@ GMSsTs 2 arer e SipSsHensud, W6 (&S Hnowreal oiassng.

jerdaluL Geuenrgw ersenL. (Unknown Resistance) (X}

aNHad M) = . : -
uig.H&T WlengenL (Standard Resistance) (S)

X&G enssns Qaarsslnl GHierer (wHs L hpe wraiufler sefluw

Astd @ =
S&@ GNnEsTE QeaemsaiUl H6Ter i(pds <,Hne wreflufler senfluib

Mfg o) = Mg @)

Q&swenunen 2 IGUTESFH erssliL Geuaimigit e Femiuflelm jeTencus
SeuT(HLNig SHGUMLD.

7.19.4. 6f _sivGe_ivsirT el gpswy (Wheat Stone Bridge Method)

G wenp WEaID galwwrarsr@h. @) ULsHd sl Hereng,).

164



o
S
° 15
B
—
S B
uL_ip 7.19.4,

@4, P, Q, R ereéimm ewpenm siene| tlaflhs sensiemid, X erenm jerafi_ i Geuetmiq L
FanL Wb LLgdler srligujererg) Gurd enwsdsliL g madlanpen. Qo R erenaib seanL.
wrHils QETaaSsHEsg HLGW. Wer sapd HFPHGTw Wer aflens wrpHluid A, C erenp
8m udeallsersg Qen Cu QurmgsuLl g@sdng. B, D admm ydafllsl g Qe uiid
Fmeveuenioneh epenmitd Qenarésti i mESng). UL Sl srigueaerg Gune Weasmdamns
saflifics Qenenmrsg R erengpd geni_uflenen wnmfl, srdeua wrafuiled eflessd ergiblceon
swiflened Null point) gphuL & Qi Geusr@ib. sraeua wrefulle allassd QdardheeLd
CGumg ub arm) A, B wpmd D, C auflunss QFaaid WenGemLpbd &owrs @maSns.

aranGeu A, B 6@ GenCu grim@id BGsGuned A, D s@ Qe Cu sriuin

Sleit SIS CeuminG) eTemLig. Wlsir 2iwés Coumum® ererLg)
= Wem gLt 1b X LBler Hem_ = el @l 1b X e FHenL
= [ xP. = LxR
A, Blié g Wen ipss Coaupun® = A, D ié ghu@b Weranwsds Counun@
= P = HR.
Slgraug P = L, —(@)
R 0
sgray Q= L@
X I

I
FELITH&ST 1gd 2 gyib sowors GELETD -

erenGeu —_— - &
R X
R
crenGeu X = TQ
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7.20. G35y Wargan (Medium Resistance)

1 qib s 100K cueniy 2 éirer L6l SenL_sener QenL &gy Wengenl. (Medium Resistance)
erendlGpILd. SjenausHaner ends gib B LT (Ohm Meter) epeotd LweTLRSGS Djerdscib.

7.20.1. AsaLigpsmm spip Wi i (Series type ohm meter)

2R
o
7
L M Y Pl
Uil
e 7.20.1.

Bgen el sndetem WL geitn wrbHluamba@l egam Waise. R, o 6
Benewr oL& Qenewriy Qelw Ul @ererg. s Qenemr @ememtiiL WewsmHm WwHDILD,
Qe eirgen R 216w Qgmi @enewniy Gauniu’ Herengl. Qb Qsri Wlersnmresg,
Sjersas Ceouamgw lengen_sener @eneanrliy Qe AB erehim  WlebripenensenL_ e
QenemdsiiuL Geuam(Hib.

@bs Wenabhnise, Wersliener Werswbd B uiNellghg fean_sfng). AB @ agmil srdw,l
Qi Cung sraeue WBLLIfd WearGeamLib Qeadlng. Q55 Hanouda Wersam R,
eneu il ggel QFg aEndeuenm B L eny (W efevsaflena (full deflection) &@ Clamen(® culr
Gouair(pib. GMiper b L few yereiled "0" eneu @RI ELF.

AB Wempenensener Hobs &HOTs Celujn Gurg srdeue B Me Thgels
WlanGammL_pid Cedvaudlivene. @gemmed ofleodsbd ggb ghumg. GUCurg B
o arer Lygpedlin Hleme (zero deflection) o erem @PHuN-LuGidng. @oshe Qe
fereymenen, EHUL Gsfihs ere Gareaw.. Wetsenemu (Known Resistance) AB
QLmbflendsEns@ e uld @enewriiy Qewg U@ deflection afléd @ygen wHULITENS)
GOILA_LLGADs. sisemien Csflurg wdleu Qens LwWeTLRSS Sramward. GHdo
GulLf o eiGer jenopgieTergnd oiger Gourdl GL g LwenLT IgH@ FHneUNT GenmiLD.
QUBuUNy Giigperener (ppeiass HawsE ClaTam® ey (Diguig.
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7.20.2. apsvore. susna i 1 7 (Shunt Type Ohm Meter)

A . ‘;’5 %L fx

L]

ui_m 7.20.2.

@dleéd ameeuenm Bl T germ) AL omplwenwd@d CirfleuLsien (Rheostat) R1 21 giib
whmd Bz E wLeyd Gergmes Qevewdsliun Qererg). UL Nerupenenser AB
2 | e @enent 1,5 AL Gsflurg sen_ (Unknown Resistance) @enewn’iy) Qelniin@éng:.
5L L enr LwsUGSSTD6 2 6ter Gung Wlenamgeng on, off Qe sefll& 2 ererg).

AB Slemgpencnsenet agmil Fisuyl Gewsien wHiy Qzflurg Weargen Rx=0
ereficd 8L fléb Glzcbgyid 1leGemmiib Lghefluih O 2y@ib. AB Wlshipenansener gLiLieh
QelipQery wHiy Qsflwrg Nergen Rx= o eafld Qorsg WblerGemtqpbd BiLi
anflurss QFaad. ararGal ZEHs wHlurar R1 ¢ Csibllsss Gflge W HNass
Hlencvd@ Gacdaiorn Qe Geustrpid. Geucuenswner 5L L e GQen ST Wlen HenL_sener
Sfendas LwenBEmgy.

7.21. o winiflsirgan. small (Megger)

9iFls genl_aemer erdas Qs LWaUhSSUUGEDS. 6 ojenoly UL §Sld
s L LU R 2erengl. @fo ensulenmed &pnnésaigw QgenGrlr G (DC) qeanpld b
BULIT epild GenemrdsLILIL Hlereng).

100k gibp&@ Gloe 2 éren iflangenLsener e wimflersanL erenflGnmb. Qaenen Gloait

eremm S(pedlen LWerhiGS ien&SeomLb.

@ @LFD @b WHMD HEHG ilawre Wer senLseamer 2w Wer HenL eTen
enpsEGomb. e smiLseaflen IfleigenLwyb (nsulation Resistance) opmubd eunGlemmed (Radio)
@ Qu@msdl Amplifien) Cgrenemsasrlfl (Television) Guirep Lblew jam& (Electronics)
srsamiseaiies o LGuIElGsUL@ID Wer sen-sefld Hoayd Gelawi W6 S alenaanilF
Gerihgemeusar 2, @GLb.

BézenLgamer atds Spsean. wrallaEsd gesab gertann 2 UGUTSELIUGESLD.
sen_wimhme wrefl (Megger)

va@ETEG wrefl (Multimeter)
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UL 7.21

SHDI_IWHMsy T Gswsmen Slaufm a7 &b

senL_wimhmed el CoGe LL_gHlar s il Herengl. Q& senuller ojerency PSS
sapmaetien G Ba@d Gl werelen 2 s6fl Qanam® GCrflant winsas seawm@ GlemereramLd
apzelss sarsShaepl Caamanidoeana. senwmpa wrefluiid Qmeans o 6@, e
enana HpHmIb euens Hand driven type) wh@mmenm WlsnGeanmig. ppeild UIBISSEF.IGW cUens
(Motor driven type)

CuwlGa uLgdled asriilulperer Q@ &FHeraeEpd WlearamsdlsE Qeanemmuns
BenamsFLLIL 1y (BaSleiern. Llenai(pssé smeT Hlencowneng). lenGemmL & S(heT HayadalqllIF).
@fleper WenGenml L& s(pEhLen Qeanamrssliul® WaILS 55 1g6m G BHHD Ligrs
SimwEslulgBEdng. Q@m soasaie fldr SWHSWL @anHrs Grlusred
Qenamsslul_Herer e sen_saflen elldlgsamsll QUT®HSSH GO(PET Siensding.

85 senwnmme reflenwid Glaram® 2w senl_enl SemILCHTH L Hb amios
WBlewr amni_dsdr o Hlancuier Qmsflemmeneun? erempd. IlcenTssl wlenGamy. WwHmd
L@ euans Wlell srsamiseamerd Gargenes Glawlwad, eIl ( Wl @enewmlisatle LilpssHenens
san(pUlg Ssa|b, sLS5sEH5E Qe Guurear Wer sl sen_sanens searh Mg &Esa|bd
2 LIGUTSILIESSLILEEDE.

7.22. uGBrEE, wrwh (Multi meter)

BEamel 2wt gansamer HemIUGHTH L pHiodemod GrindearGeanmiy b, Gri
Wewrempgsid, omm Wlenenpssid, Y fumeusenert LLGeaum CphH&ssmsafld Range
Serefill_Li Lilei(heugneh Qeng, LIGCHTSE, e erarm ienpdflCumb. ojerelltivi . CoueimgLl
Werr senLenit @ram® Cangenand sbGsLE (Test probe) Qenulled eneussTedr GMipET
ap&lLS S5 16 G paihg sflune amaeus s b geabanm GnhsssSneE0n
whms GeucuGeun samflurist @b Quanitity) sefllgsefiuns T seT (PSLUILS St iqen
G Gfidsluigmegn GeaedGan safluBisameryd, QBESskGmenh Hpd W
Benammer Rotating Switch) epeolb GLimeumtd. ieveg) 2igHG&IL Carsenensd glenanuipaaflc
sbNsmerd QFHE BendHeirL.
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UL 7.22
udGeaumy ereysemends GaEmar,. LOCETSE wraflullelr (WsULS s5LH0 ULGHd
ST LU [HeTeng.
7.23. Hpswaraimar (Wattmeters)

Hpen eremugy, WenGemiiid womd Weranpssddlen GLmpEsECa g @w. aarCa
Sparereliaaiics Qrem® sefssell s(HelseT emauSEsUILL g (FHGLD. e LeNGmL L& S(me
(Current Coil) ereimpud, wpEmrenm Wlenenpsss smer Pressure Coil) erempid jenLpssLLBEng.
SensaiL. Geuaimgwl e apnsE Csmfeameami9a WenGenm i_tb spenemyd & enan
Genaninfer e i(pS5sF HHenemybd GLUNIHSS CoustmBiLd.

Sperereilsatlcy epen cuensu et

<) Quriseral euens Dynamometer type)

=) gham e euens (Induction Type)

&) flener Wemoid (Electrostatic Type)
7.23.1. asmmi_sv assmas ( Induction type )

SlerTL_cd cuens WenGemm_ b oMb Wer Sissoralseald GusassangliGuiranCe
gmenerella@end QukigHamen. Qeneuser wrm Wenetrsdled WL HGL Qunkisssmiqug).
Bger gemoliy LLSFle s Uil Herengy.

Glwadlu pa@sama g e @raw® Wer MRS, Qenuiled blalusssh
@ Speuorn  CuUTmBSSUUL MERDng. GG oder aMmpasdle aHpLILL I HEGL
Wenenpsss smalled Wlen Siwsss5HDE N8ls Fwperen WlearGemmL b umifpg. G
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2' Vi — j
F g - — f

Pressure Coil

Jogns !

')

_‘I disc‘
L \

Current coil Load

BC

v 7.23.1.

QuUImSSLILL[BeTer SMHSSH0 HHDULL g HS@GW WenGamlL & smafld senn 16enGam L Lb
Load current) umiifipg). GeuefyeainG Wen STHSBISEHLD, STHSILTLIESENET £ crr(hiLcmanlEng.
@uinmnurisefleme 10eir Greamn_c sHsIeILY Heflafus sa 160 WenGem_Libd ghuBiEng.
8550 @b ey &HN L emsuTd @fd spd iflenCGeammL b gHuLE B eyd &ML
UMLBIHenET 2 airpUTan@ng. D&smhs weain_oiser gennsearenm GeuaL’ () elwsss
&ODM enenul 2 ar@ Lisram $ng.

7.24. _mmiGi_svl” LT ( Tongtester )

CURRENT CARRYING
Y INSULATED CONDUCTOR

MAGNETIC FIELD

- CURRENT READING

TONG-TESTER

Ui 7.24
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NensL 58 qenhler auflCu umyb WenGam L seng WenGeamrl 1 Lonafl gendlenans
Qg Genamr 1960 Qenamdgl jeréss CouarGieenueans HGaumd.

Glami @enamriLF GFiw Wlemimenguile gesmig i gpUBSS fle WlenGemm L tomer]
Qenemés GCeuahid jdoar? Hfs Wwss Wenanmled WHanGemm L Song samsl_
Wenanenn Fiemgsg enGemm L wraflent Qenemss Quicong.

S{GUGUT FlaTiqLIL| eTFeLD GlFuIImocd LGl evi L i ereimn s(mefufen Guoadpsinlcd
2 6Ter @ SNenLSEHdH@GE sl S8 Q(HEELULILNS Mmeisg STenl_s6 @enannoiLimain)
GsTRHbULY @(mEss Claugre WenGem L SH6r jeTeney eTe| SN ly (PETETT6ng) SiL_(Hib.
Gone Sl e Bl ey CUumean@. BeaGeam L 1d 5681 Weren(pssdens
SIETES (lgIL|LD. LTS TSNS BensHs sngnyen Lilenen(lpssional enamiiLiensli CLm6H)
B fgyuerer @ empenensiensE QenanriiL] CETRSSH SiendEs Gauam@ib.

7.25. GL_&Gmsr B L ( Tecco Meter )

Causgeang sergser (Measurement of speed) : Causoneng) eramenrered jemallc
DerssLnGAEDs. Wer uemflur’ sdr spand Wen erpHrmseien GeusgHenen eriiLlg
Sierelihieug) ereiml Sieufwid QHfEH(mes Geuampid. Hwab rhETsHen Coussans Qam®
cuLflsailed emalii_comid.

Gprg. gpemp @IBTH (perp)
enm(ps (GgrLr (penm

Qeudpeanpid Qs Qrar® weansErGn Weauamiurisard LweaLGSs0
u@Hemmer. Gy enmufd G GlemdaliLi Rérer Qran@ cuens SHelsamer LiwsLibSS)
Geusiomeng) ojenssLLBEDS.

spHflen eramamd el wHmIDd eflamy. jemel]
SPDSML lg Djereil |
a1pdfsous stovorsamgin &HHaiseit (Revolution counters)

sphflen eTamamid SHellae Qram® aensl LG Herper. @l GeTm APHLIL| HLH®
(penm (L auens seearrm erealiGdng. Q& @b Lipenbwrer aigeubd. Gogid @&
FnGLTE HenL(permuiles Gévensy. HEMI(H cuenswnens Qass (penm ereniiGEIng. Faib
Gllgel JUUF (pevemiul-en ST Ul QeTerg. &S ellge FUUT (pemaruL e
ClsrRiés0LIL [Qieter eTemr HLped iFsTeng), Coussdlener eTLLSNSTS THETSSEN HPQID
2&feh BGYIHS LESUTe eausslu_[Rererg). ereueuene CHrsSHnE TN (penemuUTeTS)
SPQD oFsen Gem L. Hlenouild 2eerCaonr cueuarey CrrsSlharear erphdrsden
siphflsasner aamaflémeamu Lfley Qoug Carafing. o Bl _sHbsrer spHél
craienfl&ansen GClsfipg Gardrer Geustr@iomuiiss, m CErdms jereli(id s(Heluilens
meuSGis Glareraig WsEaD Baufwiordlng).
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KNOB TO
START THE
TIME

RESET MOTOR SHAFT
yd STOPWATCH
IS0
A
REVOLUTION RUBBER TIP OF
COUNTER REVOLUTION
COUNTER SHAFT
u_in 7.25.1.

aerGeu spHélen eramamid HHell CQaran spaib SEfer Coussdlenen perallL.
@@ oflemmy erellGud &@med (Stopwatch) CoemauliLiGEDG. &Hped oHFslen &pHE
Geusoneng 2 ymilelleh epeld Seyaml(h&EE LIPOUILEL Qumipg efleammy ST S@Hell
PLsgleungEng). cllemyg. sm_{HL S@Hedl wHmID spHan eraramls HMHed oy diu Qyem@Ld
#Cr Crrssle Hmss’ (), swhflemu eramamild smedluller g BIOLSHHeE s i Herer
sppfluilen eremanfldenaCu Feyd HFfen Caussflanen @ FO_sHd Fs FpID
Causseng sSTLQeusn@. @bs wenuiled wealls GQrwdurhisea s GEuugro
Flodlugseento eraLg) HHlewons GEEsNg).

Crog Sereilinhel LweauRSsUU@L Qrar Teag o LsFemwrag UL b
1L O Qerer Gausld Siem&EL s@mel, Gl oFfen Causwnarg ojereil® pallen
Guogyerer (peretlammey CHrwns sl LliGidlng. Cassams asEE lerellenlt, &HM&s6r
ramramid emedt WL eng Lweru@SsIULL HGs erpulld LWETLRSSIILHEDS!.
Sbupenpuiley efleamy jerHE H(Hall (Stopwatch) CoenaiLiBeudleanco,

o 1n 7.25.2.

7.26. erawitad 1L i

eremmired) B @@ cuenasriL@ib.
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1. fltudler -CGueiv eremigdl WBLL T
2. epetrm) «.Gueh eremtgd BT

7.26.1. #iudlsit oBussiv sysoried f i (Single Phase energy Meter)

£l
1.1l
Sip
4TTE B
T
Lz |
[N
) 1 Lofriod A
Saly Ty
valtage : F
B[ ‘ —
iﬁ Al }
st
—
Ml-Series magnet PC- Voltage coil
M, - Shunt magnet CC - Current coil
2
A - Copper shading band M; - Break magnet
B - Aluminium disc G - Gear train
UL ip 7.26.1.

1. Quwnugid gsmmisy ( Driving system )

Bsen sjenolien UL LD eflandgdngl. Qe Grean® eras  Crmtd e fHisdr o drere.
(Series magnet, shunt magnet) &fleiv Closem Ceonhd@ QFM_ims GenemrésiL g (HHE@LD, Qe
Cusan GearghHE Qenamuns GlenentéalILL I HSGLD.

2. mamin Hsmiooy ( Moving system )
ag.air_. Cosenigen pH oSlbl dimp) wppid Qeuefl efbliy (limp) sefléd smiur GGar
&Om ey @pen 6N BHSHHL cuewrentd QUIEHSSIL I hEGD. @reanh CoéeanihE
Bhetled ufielusl G gem Fs_ar QamemEsiUl (R erallzns HPd eleamemid
CLmBSHUILILH QHSELD.
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3. udlsy Qadnyw Hsnioisy (Registering system)

SPAD eerl 21 6 QUTMHSSILL HeTer 6 Qs eransemens QETaT enLliL
{counter) gL g6 HpHH eramenfléensant s HEMS.

Coarusmen RFINYID & &H&HINID

WleGermL smuiter Ganhid@ Fflwenrs @muLgmd Gsen aubluns Gon WenGeamm b
(load current) GQEddlng. Qo Gor® WearGeamlL sflhe Crreclldflasdd smhHsLLTLILDL
2 meundingl. apetr_ Coéear Weransss5dHe Crreldflgsda WenGerm L b Glsadlns.
B8l Wenen(pdssHne@ Crrelldlssdld smpsts umb 2 (heurdlng). GCeaglqBiuneamen,. Shading
band)gy (pemfen pETSH et LMUBISERSGD GenLulled o drer Garemd 90 &GN
Qe Caiam@ib. |

Bhs Q@M unurisesb Haflalus sl Cal Geastd s$lnd erigaram
gem_ OS] 6rig Srenig e 2 (heumssluGid Lmub, Ffcv LHMID agearrn’. Goden 4.8
Ner&fhehd Qe uid oerefll flspéfd gHul @ sLG spofng. sphfean gHUHSSHID
ellensulen yerey Hnans@ CrreldssHd QmsEn. eHULL Crrsih@e 56 Hpern
spmisehen aramaniiGensenit UDFsEaErSlen (gear train) ppeld Seeni SemrsSHiEng. o,5Ga
s B spflw sppsefler eramanflseams fpadsE Crrelldlssdle @ma@h. eremmeibiL i
Hensnhg Qe _sawen ssgeusHa GCame Qaudlng. erenGear Qeng A.C. slenemuile
WL Qb grer LWETUBSS (LPlgW|LD.

7.26.2, psimy ooGussiv sﬂﬂmig’ i
3¢ eremigd B enl LwenLR$S Q@ areillfiGean Liiser LRSS S,

Bgen jevwlidld Y sedlaiu g GsEsEwL, @Or Ffle QUMHSSILLE 2 dTarans
UL sl Ol Hererg). geubleun(s eralllfiGen L (Fé@ o.Cueh i geublneil. (phase
adjustment) seflFzaflCL emwaEstL KHSGD @Gy Jeaeamer Hoamse Qe
eradllBiCen L itseflelr L@ (torqueld Fowns @méEs Ceuer@. 1 slieneruild Heneuseaner
sefl$saflCw #&du L. Qe Cauan@b. Baeuseian WenGemL s smullce Ffleurseyb,
leiten(p$ss (pressure) smuloser Qanamrunseaid Qamamssil LEE DS

@ns enwldle phase displacement, friction compensation, brake magnet position
53
g luenausenar sallgsafiCGu frhder Guen (1) slener Canhisg &fl aw Ceueamid.

Gassmosv QaFinyp »f &b

WenGemm L &mufler GCanpide Flavras @@lusred Qser euflns Gor® WenGemm L b
Qeadlpg). Bflo Conf nGam L sHnE Cricildgsdd umu e (meurdflg) agewm” Guoden
Nenanpssssne Corellflssdle WeanGenmm b Qaodlpg. Coglgn Guament. (pemilsr
B&isS Geushi(s LmUBIBEREGL Qent Wld 2 drer Caramib 90° EmaEELonn Qi CeuamHib.

Qs @ urumserd eflalug glea- el fausrd sliged eTgsreml
S ILGEDS). 6Tiq.STemig e 2 HamdslLEL umun Sflev whpibd aye’ Guéerng &
SersAned @enuid odafli. Hapsdl gpul® s G Fwadps. swpfea goUGSSID
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A
L M,
[}
.QE bi :
kl
F
LA

Eooey
=
NI ] a,
? [t—
ﬂ A R m b,
EEARNI
o ! _—
1l 5, ] '
M,
T o=
o 1w
- ‘ H‘ 1 lcl“‘mﬁ
X ¥ L 11
e’
M, - Series magnet _ B - Aluminium disc
M, - Shunt magnet PC - Voltage coil
M, - Break magnet CC - Current coil
A - Copper shading band G - Gear train

D 7.26.2.

cllensuilein iomey Hneyse Cricldssdd Qrsewn. @HLALL Crrsdded 56 spep
shmiseien eramanflEamsamu LpsseTdHlen (pald Salel LT sarsfEang. <5860 sU6
sl spnisafen arameanflsans Hoase Crialdssse @mseb. Number of revolution 1
KWH geuGleun(s B fgnd Hleneowins (constant) .5 GHMUG_LUL G BHEGELD. @eiauams
eremied) 8L erest G Guodem’. @em_degen (clectro magnet induction) SSgleuS D
Couane Qlaiflng).
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10.

efleoTm & a6
uvGB - I

sd'uset sfenL_smisd CoHIhIGHHEDS sTIPHI&.
@rufuneller wrmy Werergslen (AC) Siencvey erarr
). 25H7Z <24, 60HZ 8. S0HZ . 100HZ
HfCuen Werslianemuiled LCLvaEnd@ SenLuiled 2 crer efiGSlmsd
3. 120° ereos & s alSHunsid <. 0° eres L flEmcd efldHuimetd
@. 90° eres_MNéad efgHwnsnd . 180° erevd L Maaed efgHuraid
@@ Snu Qeam_Sigeu Gan@® Glerem a.d. spiler WeaCeamri b
2. O%lead <. O%lag @ 90°lead . 90°lag
@@ snu siumgfigey Csream .. spler Wemen(pssLd
3. 0°lead 9. O%lag @ 90°lead . 90° lag
@ eum’ B i enpuiled 3 o.Cuah Flenemuier lensaEILEeug
=|. Foflencd Georp 2. Fwhlenculcdeor Gaon)
8. soflena wHmD FwHlarauilaar Cari . WergenL. Gar® wLGLD
Qundlrsdlen e jereneu WlaSperereuns omHD LLGTLIEL QLHES Sjere]
2. 746 <=, 846 ). 946 7. 646
selluf GuELIT eraimug AC. gnu genl Wlenamhled
3. 90°lagging gy, 90°leading @). 60° lagging . Unity
uieren Godem ‘(y)sﬁlréj snile) auens SHHEHE eTHES 2 Haleug)
-1 G,rsﬂ <D|ETE|SHEnaT 2. 4.8 DeTa|sener
@. g8 / 18 eTe|Eener . ool9fl@Geuend yeme|sHener
epaliiigEmuied auens SHEilEET ppeLDd SieTSSUILIRGIF]
3. 5.8, eTey s anan oL Hitd 2, 8. ereysenar ol (Hb
D. .8. / 9.8 eneysenar . GG ENL |aTeySenar
Guenm LweTURSSILGL Wenjerenal &(Hed
2. BerngCal g b Hmeil 2, Qrésmen sHed
Q). Qe &gk el IF. eTgleyleena
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1.

12

1s.

4.

10.

M

12.

13.

By CarhLer @anemé@h (penn

9. Ggn_jrs 2 Benamrwins

8. Gsn_Menentwins /F. erglaLilena

Gaureol_ B Leny lensnilenr Conpien Qeneams@Lh (Wpevp
<. Ggmgrs 3, DenerRTLInG

8. Ggr_fenewruwins FF. eTgleLSlevency

QL&Car BLL_eny QaratT() SLHSHaETLQIDEnD SI6THSH6OLD
3. ool eusi 3}, LIeur

8. CounevGrgy 7. RPM

wevly L any Spd ST aUTn SIenLpdSeLD

4. eurl BT 2. LM Qe it
8. AVO Bt . eremigdl WL
ughd -

s uTiHom HHalrsd afsHL_wseh &,

.8l @ Fppdulld assamer 4 difl Garammbd 2 ent_wg?
srugen Blearanlcdr WenGamm L1 enen(psssHlen Henew eremen?
@5 ST Qe digel snidled Leur GuaLfler ierey eremen?
Qeaw_SL 66l @G Wg|?

Wflgeuendluilen e wmg?

RC Qari Wisaapiled enGeammLib, eirem(pgsd Qeupdlen Hlene ereien?
.8l Werapdles XL eremigy erans @PlsHmg)?

.8l lensdMicd X, erenLg ereng @MéEpg?

SLQUUBSHID s@meTelie rHemed gy, amg)?

g.8. Wehslieneruilcy epeliiil amuiled 8L eny LsTLIGSSeTLON?
oL, Geuredll 5L LM ergy Wleigent Hsb Gamein_g)?
ereveuend 5L Ml ojemeGame FwLbldemoed @(HEGL?

Gsar ahs lansleameruiler Gewdbu@Eng?
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4.

5.

16.

10.

2.

13.

14.

g B fleln @B (penenset GNISE FHH QFuwd Curg) Bl i abs ereneu
ST (HLb?

eranigd LMl erggenen smldsen o cerg?
WetraL_Sdlenl Hiamg SEToa WlergeTane SBieT&EGLD sHel erg)?
uss - 5
f® sUNEHERIWTII&HHND afsHr 1l &,
.. eamyd eremmmed ereman?
e Hpnd (Cycle) ereimmed ereiren?
Lfi@euand erempmed ereien?
.8, Wenglienerufics RMS &l erempred ereien?
HeuT oGUELIT eramug) wng)?
Qb Nsinel eremg) Wmg?
.8, Benaniler X eremugy ereueuny semsA_LLGEng?
aurl_ 1B Leny Wlenanic ereucurm GenemriiLmi?
S|enEGLD H(mellseflen ouen&Eser Wreneu?
el Smulley eTHEGd H(Hedl eremmmey ereimen?
gl e enS@h SHelulel cuansSHET WTene?
vl BUL T erepred eremen?
LmiiGLebLfelr Lies wing?
QL&Gam B Meir Lwen wig)?
ughd - @
& hHHDTE ATHL_1sI & s,

.8, Wenslieneruilen Heltendse LHHID @GenMUTHSET Wreneu?

GBluY er(pg
1) Maximum Value ii) Peak Factor
iii) Form Factor iv) Average value

R-L grgwyl” L gieir efleurfl?

R-C srguw,l u_sgn_en elleufl?
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5 9 et sblendewuer &) G stlardagen cleufl
6.  Gaumed 5L, ywibL i eupenrn efleufl?
7. 3 &Que eremtgd i Melr UL uanys?
uGs - 2
V. affasmrsr af oo da.
1 R-L-C syl uL g en efleufl?
2. el eTdH@L shHeflsener efleufl?
3. epeiii smue Weneranay HmefFener afleufl?
4. el euGLrer ALD weopuller ileTgemLenl SeTEGD (penpen allaufl?
5  &ifler ~Cueh eremtgd BT Cauenew Qb cflggens elleufl?
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8. iflsriommad
8.0 apflapsib

Bler 2pusd Henewmiseficr Wenergorerg 1lkv erenp emelley 2 HusH
iR Eng. e 2 puSSufen Wleneanpsaneng 11kv eremp erelih@enerTaGa
BiremruiisalILC 6 Weagmmd 2 pusH QeiciLGeusen smyerrb ClgenGriLfer cneuaimykiens
Bleram iy QElwiiuieudled 2 erer GLUT® G, S ame RSTGaniser seanLflenaulled
pweTu@SsLu@eug AC, 400v ppeirm Cueh GomlLriser ,@Ww. Wen s&flumeng Wl
2 pusSiblencowmseflallphg Kureneuslas wHNILD WM& enoenser euNg oT(H\&g)F
Cedelul@ e EsTCaMTéEE aprsliu@ing. garerevlblseas Qi burwws
Wlenempdsiomeng 66kv, 110kv (idvewg)) 230kv eretip emeildr QHEGLD. HSHEG STTERTLD

2 wmblenenipssdHc rrenauScvrst QFlISTOFN6N HHE ooy LilenFsSlenil SLSSLpigILLD.
s wrnblerenpsssHe Wblenemrsang sLSFOGLTE ¢ GHIUGLL Ldssdse e
BlerGemmLL_Lb ereiiLig Genpauns (@b, @eiaumm| encvetr WenGeam L Lh @GenpéaliiHeugmed
EpsarL. Heenoser Slen_&Elempen.

1) womemeuifizsn enavaflsh 'R paaL b Genpdlng.

2) enaven Wlaen(pss eSipFH Geopdmg).

3) wrmeevdlFen enaeiien eflenensmen FnEna.

4) enever WenaL_SHullen seansiene| Genpeauns GoenaiLGEns.

SleaL S50 Wetrenwssd 110KV eren arpiggis Clamenrmed e 2 HLSS Hencowgdleo
2 HLSH QFuiu@n 11kv lsrenpdsperer Wsnamydeng Wenorhil epeod e WTSSULIL G
igpTemeLslFe QEFuLGib. HCHCLITD wymenendlzen CFElgIpY5S Wwnipeemuiea 110KV
Blerenwpssperer Wenanysens 11KV . Wenenpdsoperer Wlemenyors Wemorhil epeoid
GenpssLu@Eng. Beawpd 11KV earenipss Wearetyseang 400v erar Wlemorpil epeud
GeopssLGEDS. @mHurs Wen BisTCaN(BEEG WlesTyL auprisliiGEDng.

,5CGe Wenanpdsdems 2wismausnGar, @aplusnGar LweTUGSSULHLD
grsansSne “Wlemorpdl” eremiCuwIT. Weompiluier wrpdens Wlenenrsda wl Hdgrer
Heren(psss5ems e WTSSHeLb, GEONESLD (Pigud. BHISTET gl ILIen|_ILTSE HenL_(LpenmLL
LESsLILLER eumdleny Wlere husdopenn, lewramynd sLS b (Wenm, Wen NHGWTED
CELWD penD 2, GLD.

8.1. Warnerpph Gewswudmid oAz

Wemorhil ereirig) @@ AC Wenandallmbs wnGorm AC Wenapfing Wber s&Hanut
lenovey Causlbd rpmod rplésmelern Hencmwrer sTsamd o,@W. YHH FpIb g
B&@GWL ursnsar Qdame. @Cr odassdle mwsstul@eer Qm Qe _dgel
smildasEnsHanL G “gerenpiuren grarhisa”’ aeusder ojiglive ulld Wemonhf
QeuoUGEDs). LLb: 8.16 STLLILLQerargCUre Gmnbs STheSSmL 2 el STHsL]
urengentl gpLhiss Qreanh Qen_die snuldsedar @ edassdld antgriidammoed
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salssefC enassUl g hESng. Wer GgmiiSdoenod ecrer@s selly Qumamuiosetisn
sMH3L LosHd GeTLiy eanh. 4. enamsdad o sruilenc Qeaveamii QaErBigsnd
SipB smld enopgicrer, ColbliGangar QElLILIL (Reier 2 cTersSHld omLIGSenn SMHHL
Leld o enrm@gd. @dld oChswren arhsLwbn BCH 2 aenssHld jemsalLLl Herer
wH@DrE sTGar® Glgr_fiy GuEb. @K sTHsILMSSDEG UravLy sl (Mutual
flux) erettmy) Q.

T@E&G&M‘L.rﬂ GGG Bl I
I TN N

L1

N7 F

g & @
g &
%.g ég
D N N NS Y ﬁg ég
[T T T 777 ]
(S e W B A v A N A U e o
Wenofl eneuairig i l '

v 8.1. v grHuge WSTOTDY TmD HILL U H5iT6T 8y

coLIMEGL U6 Wenranbs gnamic iy @ream_reug smulldlad Wenafliud@aians
(EMF) glrem_uin@élipg. Qramimeug stuildllen lsnanfl Lissluenband Qresrreug)
smilefle WenGemm b uMipg) Wenssdiuneng (pee anulcflalmbs Qram nag snilass
wrHpn QeEuwLuGSng). g.fibler siamaCGur® eanawssliubGdeam sniase © Denyofl
enaUaiTg B eremayid, Gor@ielr GenemssLRED smlese “Cesam fl eneaierigbl areaeylb
Glw.

AC Slerrapfledmbg Nenpwofl encuaimg b arenug Coenaunen WlenssSlenu ClLnEDF.
Greamh e apmisailen snhgeliuaren Qenenlien CLTNISE @b WersnBlailmhs) OO
Wew apilpe WerssSwreng wrpod CEuiuGEng.

@ner HPulsr oppwolng

@ 5 i 2
?(ﬁ é . _ 1. L.V, Terminal Bushing
T

2. H.V. Terminal Bushing
3. Transformer Tank
4. Cooling Tubes

5. Conservator Tank

ppm
C————
-

C

{

—

=

C

Lo Q

vi_ib 8.2, (8sTaDGuRT (Ipdhdiny LTSRS
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WlemompPluiled pE@d unsmser Qdenc. WemomHbluilel HenLIL| FTSTTRTLOTES).
Wenmorpiiuiten (péflw ursriser @HEsriulL L orerg UL 8.2.6 srlin’ Hdreng).

Anps s1HE apenn ClupusnHans Hfs Cuibwildl y 2wt Hallésrar eroog
2 aremsld wmilés LwemIBSSILEEDS. el FEHUNE e edenrssHens epeinl aUensSes
LOf&serd. leneuser NemeuHLmmL:

(1) Canmiauens (2) Clauauens (3) Gluifl euena.

Quirfl cuena 2 derald Gagdaicns eaarasams CUIETDSTGL. STUllGEmETE HHflab
SMHE LTmSWTaTg SHenobHHs@Ln. Qurgiens Qg LiweTURSsUILRcuSdean.

Hengofl encuaimiqr QFsemLfl enauaimngm o Hueupiléd smnSluc @i,
GnSE el GUuglLen i CFbL Wersl_sH&6T HenndsULl g HEGL. enan(psss55neE
gppeunm Qeuenauaniqh@seie sHnssefen aaraflsamsenu Flurs &HOLILL G HSEGLD.
péAwiors Geieneuaniy Bigaamer G(HaamslILBSHoID. @erm QUTgeouIURSSILLL
2 penen Gumehimgl. HeIprerm QenullenGul enwssl (Sandwich) UL cuenawIrGLD.
sTll&N el Lalgeubens Camamgmésn. aumeafay SL el UGBSEBMIT deag
snflglb Clsnem(p tlensmiL) Qe g mEELD. GlUTg| enol encustmia i (pennuilch o crensdler
B marenouiier (psallds Genmbs Wereanpss OeramL meaTqBisTans &H
meuEsILIL. Gemphs #68 Claner.. e wrhhseflds geaiGlamm ihéEseEnsSlan,Guib
G srflgrisenears Gananh Wersmiy GeuuiuligHeE@L. HHs s&8 Camer
Wemempiiaeilce geubleauny eneueimghiGld salgseh LmTrser sH DjenosHUUL g (HEHELD.
Qe wllevCuw (Sandwich) sppSmuw eums meuamgnhidle Hengwofl, Qesabri i
eneuaTTig higaen LM sphlearaussliul R HEGSD. Gmphs Wenen(pss emeuammiabidle
ursliuerey SiglinsssSleib, Coausssiald wmiordl sHoUILIL g.(h&E@LD.

— Conservator

""-'t‘*w——---m,M Transformer

’,f—’:} | & Tank — Transformer Oil
TS T Tv ‘Wi';:‘.' “._? L
Breatner — — .
Silica gel :’"3 i Limb
Winding S b Winding
l!_ .‘___..-E"”- """ - ) __‘

Ut 8.3 &sivai Gsul L i woHmyd 177 & a0
Wismorpilullelr 2 censgSler erq.mraim LMD, encueiTiqhidles GFbLpeguL.b (I°R)
Fghufeugsraid GeuliLn gpu@Eng. Werorhdule Glaliugems sLGHLLESSLILRUSHSTS
oG gHU@L Geuiun eudiCupniiuGfpg). A aens Weaomhlsafld Gupenswns
eiwbd Gy Gungioreagl. oifs Hper Qarar Wenorpisald GealiLseans Gaonsds
Wlemorf uileéd LweLRSSULGEDS. @bs <L ulenang WersTuursab, Qalilsens
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@epssab LusuGdpg. Wenorpdwurens CLEflen 2 L nSHler CLINmSSLILLIGBEELD.
Blemonpfl CLBiGameng) Lulcoesran® Hriulul @ smpiicsmoed &b Qi g héEib.
eneuetig il LoHmId Camiu@gHuller gL GleulLiwrang LUNNEE g euTILLE <l
GeutiLwenL_dpgl. Gariugdemed oulldr Foempencugredy CLmsdlen &eoul (PEpaFILD
Qailiuwreng sLSsULLH Gelriu@ssiuGdps. CLrsdler Geuafluypliurlien
SfsILRSs QeriGEgs Gpnusamear GLiifler Freng Lnhsaflgibd Senodaslll{ oise
aufluns o ulleonang seaoeL WwGLTg SOl eu@BLOrm SeLESILLGHEGLD. Qeusumm)
Cauiusens Geuefl GLEESDG sLsd @enpssliL@EDg. 0emomhiluiier Claiugens Gamnés
HwerLGSSILUEL <y uiereng UL Crradllugens s55ULESSLLGL Gurg Sl &L
LEEDS. 55 Wenre il Apbs Wler sMiLEsmenowjen g, WslGLNw Wemomphlseticn
Wemred gy ufleney Gousions LIDLI epeid GFSSULLH Gelmiu@SSILEL Ceuene SnLiirs
Qe iL{ELD. SeirTGeul LIt eremgy) e (Hener Cumam APl ClemiguingLd. @& Llsmomhiiudes
Quuilenr GLmlen 185 uREms Lo GETU gpob Geamamsslul iy HHELD.
senatGeulLiflés Lindlwiena erarGlenmd HimiiLL 1 (Bé@Ld. SeraGeul L e et Lomear (wpsii
u@Huler 19FSSIT ereiLig) @Mt ppad SenerGan L.GImhH @ememsalini g mé@hd FssiT
arenufleds Fmodwd @Gemeny® (Cacl?) erémp AaldsrQged Hrouwiul @ smpdleyerer
FrLLUSSeng 2 Piehd 2 ibs smenm LI Wenompilsger GtiFama yawdsaliL@ELD.
8.4. Gawiausma 1hlsinom b

High-Voltage
winding
Limb
L :";‘." b b s )_
2717 Zilo
/, -, ' f"‘fs
b b2 Ei:f. g A B %

Low Voltage winding

UL : 8.4 Garisuama WeiTwabHnf

Gant euens lenorpiludled g6 2drenasild @Cr @@ sTHS UTngSTen 2 am(.
eneuetTqBIGET Gran®h erHOrdir fenerseficn (Opposite limbs) 15 &HMLILL 1g(H&@LD.

CalliGearser Qewiwiiull. @by 2.dasidler aurtilons srhs sHOTETSH
Senw&sUGCILDOIESELD. e dieTgHd gHU@LL erysFar haul Hems Gennliugnsits Canr
CofiGangen QFIILILL g (&G, aflcvflea eyl Gong Gapss o drearaddld Salissmer
oo SEQEET LWaTLRSSIUGEDS. CaliGarrenr Canan SHOEE eTenLg geibleum(m
HldlEane eTos@ SO QBUDWL Qaratausar GQE LU IR HE@GLD. HensGosen eranig
Gosedy eurtafel LEs GurennsT@w. sHGLTS Aoy i, (Cold Roller Grain Oriented)
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Adgamen eo@ ssEmenar CalbiGarseam GQEUIULEH 2 dasd swrt CEiwuiuhGdng).
Aflw auena Wlemompilsefies CFcuauseuy e Senearser (limbs) Qanam_ 2 drensid 2 enl_WHTSE
Bmseb. edqasider BawL gawhs ssbGsener, Qenewliser Lorflordl  aumLTD
SPE@sams GnEw ereller 2 atansd RES Fumm QEimL iy HE@EWD. HHs SHner
oeoLw Ganit auens lemonpilseflsn o drersd el agel GnEGOaI_HiUTLMLG
Qanenm (hEGLD. Q5! Sésenorens).

—— T T 1

a) Core cross section laminations of variable widths.
b} Core cross section laminations with three different widths.
vco 85 (a):(b)

Qar@asiL_@erer GOILGCL urluetelh® aulL algeal @GM&EGea . urliuee,
Geonhs Lflfanw QsTamgBLLSTD eneuamgnl &pfier syrefl Hemb (Length of mean turn)
GonsEs Wigdng. JLesund ealdmign euiiar Bonbd Gamaugnd aeuamqm Qi
GO ClFava] Genmujb. sulL. (&L Claneam . o diarssens ghubss galbieunm CallGensen
S50 igen Jsaddla CapumisHullipasgory el Caar@b. @& UL 8.5(a)
& srlL Ul Qerergl. @& flésaonarg o Pang Heliss oeraiLGHunens oemm
eflgoren &peTer SH{Hsamars Glanar® Qe Gawr@w. @& b 8.5 (b) -
S LU (HieTens).

8.6. Gapsd axma Weno bl

Y.H.V. Winding /(Flux path LV Winding

B T \
4
=

b

3

]

i

1

4 1

' . b 1
=»Limb p i ;
1

1

]

I

t

I

~

S Limb -fe
a%ete? s S
: 8 R
. .

UL i 8.6. flagsuaicmne 0sTrHy
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Clogevauens Wlenomhiluiedr @ram® Genemmurer aMESLILITNGSET 2 a(. 2-araTadEen
BH&Senemuiicd snbsjewrengl (Flux in central limb) @yeair® unsons Gf5g Qarerngnstb.

phH&feneruiler Kempiofl emeuetmngit wpmid Gesamiifl eeuaimeh o fluemeasar
genhlembg geamrs splaassiulnmesd. B8 @@ boe SMHSULD enemienu
Clarhédps. sHs &DoTang CanfiGansen Qeinuri L ZmbY e dersSSTH o eNg.
Qegceuans Wlemorhdluleh sTulldvaeaner shbleyd 2 arersd GUHHEHSGLD. QUNgieurs Cagpe
cuens Wemorpiiser Geanphs WeneanipdssihE Waabd Hssenoraencussr Canraiems
BlemonpiiseT e winSleenlpéssHDE Waab gnpenayl.

8.6.1. HTUFV &SI BT ([ &0

erefilgng QUMmSHIUSHGL, eneusiyBiguifieh yeTena @GemDLUILSHEGL QETREHSEILILL.
LHE GopbEs shoeney Caran. 2 manarGuneny arulldseaner LwcIOSs Geuam@id.
Lig &6 Glaneam_ e erensid (Stepped core) LweaLhés Geauamrpib. CeodlGCargan Glamitin’
o arerasd s ndr e (synthetic Resis Bonded paper) (SRBP) Guméll mpilsenmed
Benemaaiin Geuatrhid. Qg eriqsyair.. Qulienl @enpé@id ellssdle Siennsst g (HHELD.
geaenm faersafigd ellengUiuner Siflasigoen Ganrar. sE@ser (pew LHML e
L&sEsaND eneugy Gurl@Len Qenamriugnd e s eSlflcuenwimod Helliésenid,
paleanrm damasEpsigd SRBP capi Gaar@. Q& Gopbs Wearanwpss
meuaTyRADG 2 mgenamurs QMEGL. Qhs GOt Wenan(pds oarTghl ifls
Heramiemu G@puushGans sdaadlear Jmde eowsslu. GaearGn LV
meuaTyBIFIDGL GG 2eer HV emeuamgiiflped Qe ulld Wenamii (Spacers)
QriwutiuLGeuar@ib. Geueury Qpanuilasensi@ Geanuild enasslnED Wlensmlisafld
GaflemL GLd glenerser QL Cauambid. HCSHFLWID B(HeUens eneuaTi G SEbD QeGComHgeny)
ST auamentd 2 NFLGESSE Qareter Caiam@id. 2 denssSlen g ILIEHD ShiGEF | HseT
Claran® GunhdsGauarhid.

P3N (ppenowirer e dransgend sumi Qe CouarBib. g6 NG 2.drenaglen
Cupu@den gerpemien qemrs CQeauelCupn Ceaam@bd. GUGILINWES ghseanCGe gwmilsg
eneudalin_Herer LV wpmd HV smfidseaear smudeinil fenersafled (limb) Gummss
Gaustrid. Up@ e-cranasHen CopLigdew e flu QLsdd QUIGSS STHEGE s L Aisemer
QummSs CeuatrEid.

8.7. EMF sweirum® ( wilsiruom b pudlsd )
Qenmoift spdlssciien eramatéms = N
Qesen_ifl sppisseier aearaflsamns = N,
G mencuaing BiGsamenr @enarTdGLd Hflauls anpslLebd = Om e,

Qan@saslip a.f. leamrsden sjence Gauswd = f Qanl 6 remencussé Gsmem e,

185



»
£ ]
{ m o7
0
| lat --i /
e timet -

v 8.7

Ganrugduiles srpslLewrerg U_sha smiguidterily cuamarhg GCladaib,
2 _drersLILGSuied smhslew Lotlugdldmbs o fs serelld@ (Um) e wiieen_ausheE i
Sienwaey Grob arhisgs CETardpg.

erenGey ommL_ L gynefl srpgyed = Om/1/4f=4f Om
MBWITD @ &DHMlC gramLupb sgrefl EMFE = wrpiuc L egned] sl x1
= 4 fOm Geumévl”

FHMHSLIL|ELDTENG) enFen cuenerTGam g el oMmiEng). erenGeu e Lin_ i ierefludgs,
eflengenwi (induced emf) siewL g Fmafl wHlenu 1.11 eremp snryenfl Qaram® CLmES
Couam @b,

erenGeu, gnawr Ll L. lerefluég elensullehn (@RBAHNIES)
RM.S. wéliy = 1.11 x4f Om Geumeor

= 444 f Om Geurrén’
2,5Gay,
Wenmofl smlelldr gramriin L eraflingg ofensulfisr RMS iy
(E) = 444 fOmN, GeumevL.
QeseamMamildld gram ol Werefiusgg efansulenr RMS ogliiy
(B,) = 444f0OmN, Gaureoi_
Gangeveors Fflwi ilemompibludied,
Aenpoflude Qegssuu@n Werenipssw V =k,
Gesem_fl Qumblench Werenpssnd V,=E,
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WSToaTH B uTssr sTaTIpsd s afd &b

lesonplullesr ompm Nflpid eremug Wemonpblulier Gleseam Ml 10ewen(psssHHEid,
Henpofflenanipsssdna 2dea ddsn oy b Qes K eaam eapssnd
@O Geuair(hib.

E v N, erem Q{(HE@GLD.

OSTOTHDYHFST Fs1Gaorn 1 of & 1b
Wemorhiludenr GroriLsener samsdlen rHidsIs0CamereTiLL TS Elenavudco,
Gleandsriibid Weman(psdsd x Geadsiuid WerGemm Lid = LweHSSILGLD
lemen(psHsd X LienLBhiGs LD BlenGemm L b

VlIl = VZIZ

L_Nn _N

1
D@ 7 - R L.
&l LV N, K G
8.7.1. srwanusssr Spiiigasiv

Wlemorhiluied @oliser eremig ( PR Byl 1b ) Q&b Heisl.ib, Lopmid o ciersHagL Ld
(=) Gani pauLtb oy Slueneuser i, @Lb.

8.7.2. Qlay mapi. b (PR magn b )

Qs pew b eremuigy Henofl wHmpd QFsemfl eneustrg BiGssia gnubhEDS.
Q5L pagLLb erenLg WenomhHluded qqn wrmLEL Beg 1b. @ Can® WlenGemmL_&den
aufsasSHlen enelled mmLIHILD.

8.7.3. 2sitena mapLid ( CaHri Hmay b / Gmidy Heigsr b )

£ e Hagt b eremig) alevifleen Heas (b erig sy Feg-(pb CoMbeg i, @Lb.
Geneuser eompBluds 2erenasSkd euBEleny wrmu@dlenm smpsliLssne giLbhElsmmen.

anfsivi_fasiv mag b : @Y e drenswrers wInUGEEn &HS 06050
2 CLR$SLUEDGUTE aflevfeen Bewul b ghubSlenmen.

ST SIS HAPL D : eTigsTanl eraug CamiuGdulle gretr G Eng). 6rigSyetm. .
By Lb ey eg&sraml umleugemd ghuBaCs Wb, aysrar. Qulienu
G@mpliugnE Cadu Wenasmniy QFlg GCallCearsenr Qelwiul L sahisamens Qe
2 arersd Wit CEwiLGSng).

8.7.4. WBenondFudssr afenet B

Wenwmhilulen efenengSmen eremig) Wenonpilulen LwstLHHpansEL QHHDEIEELD
2 citem GHElHLD oy, @GLb.
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LwetrGiElmet
CE Ty

Lwerubidlman

= x 100
LweruBElpen + @ipriLyser

cllenengdmatr (1) = x 100

8.8. 9" GLr 1flsiriomppd

-G Wlemorpd cremis @Cr @@ emauamgrhinss Gt g, UL §dHd (8.8)
ST iqujeteniily. b 2.starssler BC ereiip encuaimar N, spmidser sHplul@G @mlugns
a5 FISCHTrGauTLD.

85 eneusmqriiens V, eremy sltener leenpssld Glameaim. gfluile QenamasiiilL meb,
gatanall uGHlled sthsl yew ghulh E erem Wearellus@elans eneusiniabidld
Snewr_LiL@b. Gent QenewriL (Tapping) eremig E erenp Leirafluiicy Qpmaned E whmd C
< FlweupibflenCu N, spmisser SmeELd.

T To

vi_ib 8.8. @mmegGn susmd oy CLridsrwrng

Geupifibeni_uiler E, gjereller Blenanws@ellenswnengy Qmég. @8 E/E, =N /N,
Gurenpgrgib. E wppibd C 8w Qmuerailsensfaiulis Gor® Qenanssuu@bCung 1,
arenm WenGamlL wim igen cuflurs umyw. [ WarGamiL gdeamesd gpubld sTHS
Busgeiamswureag (m.m.f) 1 HerGeam L sdamd ghuPh sy Juse ctlensulemd
soBlerolLBSsUILGEDG. Beaemswner penwliling gL Cur Werompil eremiClwi. B
ereimm Lereiiwimeng) BpeyGlgnbhypenamuns (Sliding contact) @hsme Clemié&fwmen uaGain;
wéULjenL I Ween(psehiser Slen_&@Lmy Gl (pigiibd.

&ODEGID smas ot G fsroany ( Step Down Auto Transformer )

uLtb : 886 genps@bauans L CLmblemorpilwneng smi i (ereng. V, ererlg
V, bienenpéssens N Genpeurengl. 2 erarspayl b, G&FDL BeglL LD, HMHEOASEGEL0D
WlenGenmLib, wHmid S&Cag fwns_eien g fuiemeauseamen sansdld arhidgs Candrems
Hencouilch,
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L 18lenCGemr b eremigy I, henCGenmm L geng ol yflaLd.

Goomg M WlenGeami_Liflenen(pss Geusli® ereiiug V, 1, o @w. Qans Weteumomm;
GT(LpSGUMLD.

V1=V, I+ V. (L,-1,)

Gamghe V,I beaeripss WenGenmlLioreng enaamgiugd BE afluns
BleaLsg1560 ( Transfered Conductively } anflwns wrmppd GelwiinGEng. HCsGLTD
Goomgp@, V,(L-1) eremp llenenpss WenGeanm L iomeng eveuamgm ugg EC aufluns
Wegaimne afluns wrhob GenilniREng.

HIFSDIDHSIT

Fngngam @ eneuamqmigsar GQaram. WlsmomHMCUTG oLLGLr Wamorhlan
eUSGWCLNg Osmam@ CEbL ameadmes @ui Gane JLGL. erarGea GlFb e
ety Sdsemorfipg HDIDd ellena Genpeurdlng).

HDID ST

1) swibleren(pds LUSHEPW, GeoNhs Weranpdsd LSS CHIGUIns GsTi o e
arerGey WlesTULY LNHSTUL Gdheme. L ame QHeneUaETiqRiGsen 2 enl i
Wetompiisafles encuangBigser saigsafiuns GpLiigne (isolation) LOeFHTIL] LITSISMIL]
2_GuoT(h).

2) Geuefilif LereflsensflenGuw (output points) gsreug inbs SHN gHUGL U s Gl
e atef(®) LsTeflamensflean. Guw (input points) Qeasgnd Wleen(pssd wp(pegbd CoomgHE
Gledogid. Qbondifwrer GFLdpL&EGUTE Carhiussd LLpSS6T ehuL eumiliL (.

3) enss Wersnmy gnubid Gung) umud WG L gdler e angryent Lolanomhiluiei
(Bmenecueimy i Wsiorhdl) BlerGam L song ol siflsbd. Qgelb L USSTETE.

TR | Lésﬁrmmj);ﬂu%&l LHLS5T 61T

1)  slhewer Wenanpssdens HAb serelleh LTSS ETniqul L6V THemTs LwemiGEDng).

2)  epenml -Gueh Qe _dageh GmiLten geausGw geausdunrs 30 oL Grmblemoml
vwshFIn ).

3) ueGam bedeanwpisrsame ayrisssmigw Cauflurdsrs o GLr flenorh
BpeyGgrhpenen (Sliding contact) yanodg LRSS ILGEDS.

4) e eNFGursL Qe luwn HAC (Grid) safled 30 gy Cor Hemorpf LweTLRRMS.
e gmyewrions 132 kv Afl@rer 220 kv AL Qenemasiubid @ dd oG

Wleinommfl LweTLHISSULIEGEDS).
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8.9. apsirg SGuisiv 1T b

Bleit 2 HUSSH Hlencowiiseilcr Wlenssdiureng 30 oy dLrGean Liflen 2 geflujer 11kv
Weempsasdledr e pussh QaiwuiL@Gdng. @bz epusd Gsig Wenawsissms 30
Wemompdl Qaremr@ 66kv, 110kv, 230kv ereip emellpEg Wenanpsssms 2 widH
Wlenssdlemu 2 wmdlerean(psssdld nyramevdlsen emevern aufluns sLSSULGENS. Qb
s wrdlerenssHens FlanGgahie Gung 11kv Weren(pssiors 3@ ilenwrhll Clsreamm®
GenpssluQdng. FlduGLgalld Q@mpa Wer 2 uGuUTdlLeisEnseE auUPEIGLLLPET
igeufiSiuLgen Wanompidl yemodg 11kv Weranipssdens WeamrGid 30, 400v Wleren(wpdsLons
@on&sLLEDg). e HLisd, Wens. 5560, Wer clFGWTSL o fliuenausiende 30 A b
fagenoneng). erenGer Guophaadiu Couenesiend@ 30 Wemorpll erenig) Waad (phEiuoreng
2LGW. UL 896 g 30 Wlemompiluliecn Gnise Gaul.GsCsmnd sT L Lul Herers).

[a—

Tap-changer switch handle

2. Porcelain-bushing insulator
(For high voltage)

3. Bushing insulators

(Forlow voltages)

4. Oil gauge

5. Qiltank

6. Breather plug

7. Cooling pipes

8. Tank front wall

9, Core,

10. High voltage winding
11. Lowvoltage winding
12. Wheels orrollers.

u i 8.9: 100kva gy ufsh Bodudus . ussingisrsousiro

8.10. apsirm SGuisiv 1lsinorHpfiuiskr opemolng

30 dererpfuie eperm eyl eveuamgbmi@sEpd gperm GFsarL
meuamigBiGsEsl @mee. 1dlemompiluiey Lnisss CuraGear 30 WeanomhHHiuTed,
anildaedr CallGersen Gty o dretadgHlen g HDLILL I HEEGWD. Goayd Weromhl
GureGeu 3D1llen orHBfluligid Camteuens Wenwrh, Cagcaiens Wemorhfl eren cuens e
2 ewor(p. UL 8.106 g 3¢ Wemonpiluiler sjenwoliLy smi i’ Hereng.
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BB LLSH ey «.Guehselab Wengwfl encusimgml wl (b ST iU Hierang).
SiBS ey enalaTRGSEHD Lt Genanly GELwl @ 30 sleer eneaiic
Qenamsaliiy@liueng UL Lb elerés@Ens.

v 8.1030 Cani asna 6sirwrpny

fpeng o eersmsEnd gamsteranny 120°-60 ofledlulgadleampen. enealamTig R
Gl g fenarser (limbs) earGorh eetm Cemiiy o_drareury &l L Hiereng.
BB eperm Senetmenr Hew MW 2eenESnS FgHUGSHEDS. ewpem oCLevsaflgd
WlenGenm_Ldiser I, [, wopmb [, o fuemaiser ghuBSF b sMbsL@SMmS ol 2.aTansd
GLpBlméeLn. Cuogib I +1 +1.=0 e sowsls enow o damasdld epen sTbslabisatier
Tl HOILOTSHID GTELIGILD LLeBlLIONGLD. Y, eNSHWITED) eDOW 2 GleTadens Bédlemagnt . arhseis
NgHunesensud giuBhss IGLTeuSloena.

Gamieuens emwrhilaseiien srulldser el rer 2 (pemer GUTENDEGILITES
SHoUL g HEELW. uLLD: 8.116) g 30 Wemorpilulen Clauefiiym 21 dursd, CalslGernssn
Celig Garr SHEsUUL[HeTer efFb, Hjenii] pfweneuser s LU {Hereren.

_ —

uLin: 811 Wssrorng

v 8.12 (a) wimym (b)
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LLh: 81260 g 30 Weamompiluiid eneueiigBi@Gser HensslU(perer alglb
ST L L Harersy). @UiLL S8 geublaunm lavearaafloyid (each limb) qiinasdle 1Qengioff
ENEUCTTTI BIG &6 BjenodFieTanens STLLLLIL (Hiererg).

Qaizeily Wenmofl eneuamgmbigser wHmbd CFsam_ifl eneuamyhiGser gabeurm
fenemilgud erdlenbs eoprs sHHLLEDL weap SEsADg. GEDHS Weepdswpedrar
eneualy BIGTeng 2 aranadHenis Geratasen Celiul @ Crygwrs &HHlLpysslLIOD.
Sseanlg Goemeuwner Here] Wearsmnil G s wrblenanpss el BisTeng
&P SsILL R @niSlurs Wsramiy Qadiuiug g (FéEELb.

30 emorpiiseiies Gengiofl wHpid Ceseamifl eneuamgBigasaild LT Sjdawg
QLéLr @evawy Qewlul@ Hsendpg Flmear maaflgid, Gar@ emewsflgib
BenersSLILL (& GLD.

8.13. 3@ fstriom i pilsaflsdr B)swsooriinjassir

@@ 30 WemorhilseE LHlors ebrurdiflurer eperny 10 Wemonpilsener tpenmlillig
Qenenriiy Geuig LweaTU®SSplywd. 30 Werwrphl @Gy Gsmiguilds (Tank)
SienESLILIL g (HEGLD. L eme 10 Wenomilaeners Glametn. Qen@liuneng) ¢penn| Seflssef
Qam_ysenerud (seperate tanks) seaflligsall Leaypadlhigsmerwb G&reamy.(HséELwD.
srmsiseaiiayd 2 wrorer wenelu@dselaid seer Ul LG ayerselld ahHEsF
QeaasnE gHeuns aalsns @mluams werenl & Wemorpll Ggn@lienu (Trnsformer
bank) GaiBeshEs LwerL@Sgent. WemorpHluiler Wenenpssid e iFlsors Qs
Gurngl @@ 30 lerwmpflure LweruBssioe Weanomhhl Ggr@lenu LwWeTLRSS
LweLGSSLLEL. PSHE sTTemd seaflssel 10 BanorpilaErsEn Caenairear ojarey
WlewrsriLy Glelicug eraflg.

@@ 30 denomphlenu G5 jerey F&H Qamam_. gpeny 10 WerorpdlaCern®
UG uris@Gurg Wenomphl QsTEliunes siHls Qi Sms e SgIE6STETEmnLb.
30 emonpilsE Geomeuren GG Cungiorerg). 3@ Weromhil erent_ Genmal. aflensd 20%
Genpa Ceyd @enenli] CamHlLg sLMEhag) erallsTans).

Wengayd wrHpb Gesleauda UdamswUTea eap&er @@msdlearpen. 30
Setrenpss55SmHE Genmasaal G, sflsfsslinlGur 30 blarenipssons wrhmLd
Cetnudn@épgl. Qurgieuns LILGTURSSUILHLL QenerTiiL| (LHenDSETITELET:

1) duunr'r GOLT — 2) Q- GG
b | BTE g['?b

'
Y | Yo -0y
ofr R r

E it
N.. - -0 h 3
B i
ui_1o 8.13 smum - shoLai oo 814 Qe svi_g - Gl son
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3) eonr - Qe 4) QLI - evLmi.

'8 i ' i —afy |7Bc —ob
| | !

' |

I Yo 1Y y

N

<y

pLn 815 siviai - h_sor 7 UL 8.16 Gl s g - s ad

Geonbs Spen wHpd s Wereanpds WeanonphleEss@ aom eoLmm Geanarni
e Wsayd HEsanoreag. i e SMJeRNd geubleumm -CUeaaligDd encuewL Bl
aHpGalamqll HHnSESEET Genpa| G e Wearanssdde 1/3 L kg srer ~Gue
WBeirenwssld eremgms Cgeneuwner emeuamqBIflensTiy @enme] @&t ULw : 813 &
Wleomdil Gasr@lude Senrwfl wpmbd Qssean_ifl o du Qraw@ usshiseilaid cvmT
@enewriy Qelwtiu’ Rerereng  ellenssli’ Riatengl. e@euGleungs 10 Wemwrhbiuiigib
Wlenomhiiufen wrpmeidigonrens (Nenyofl wHnIL Gesam M ewer Wene(wssd) @G
ordlfwumi @mé@Ln.

dle fperr ClETaL, Gennhs Wlananwssperer Wemonpmlsats GlsLr - QcLmr
Qenarii Qantinpieug) Wseb Assanoreng). Gogib @ Wersriy GlFlicug) creamig)
erefllgrs QmesCauampld. Heicuens Wenommi Generriiy Li b 8.146 srli Ll {Hiereng).

grmenellFsn encvaflen senldl LGHwuren sU-GLFaflld o der GanEEd ams
letomhblsefich e mi - Qchir Qememrlimen (phdiors LwemGEng). KWenyoft eneerg b
euLmt @enewri] CElwliul G Hlulred Qenerriurers UL GSld saliqujerergGLime
BHe@eameniy Qaiwiu Geaam@b. Gl eabeunm 10 Wemorhblufied Ceseam i eneen
Henenpsss5H D@0 Sengfl enasr Ween(pss555D@GW e cer ellfgw (Wemomphluder
wrpmelElHid) eremig) kg @b, Qeauens Wienompluien Nengwfl Weren(psssSihe b
Qaganfl WenanpdssHbew e Cud Ceampur® eremug 30° oy @b.erenCeou
evmi-eoLmi Genenrii Qelwiin’ . Wemnorp Qer@i-GCem Sideg G drm-GL_dur
Gevenry GEwwin’ Slenonphl Qsr@ly_Cemm Qeleuens Wemonphisener Geanent
BlenemLiL} (Parallel connection) Gl @uicorg).

Weman(pdsHens 2 wisHD eaens Werorphlsaie QLoLr-evLrir Qenenriiy
vweruGssLLGEDg. Geng LU 8.16 alarsgdngl. ClesenManouamghifled Bl rd
Hageamami calwlLpeagrd 30, 4 gui Ao Cuppydlng. Qeicuans Qeanearrii,
30 BlersngamiisEhE@w, 10 el igrl FisSl GsEnsEL LuaLbheugrd @ Wsea|b
NrASsCLDDem6e WNEGLD.
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8.17. 1HsnorpPesmear Haswr Hmawriiy Goruised

gnsenGal QFdul (Hid GaneryFa@h @ WemompPlulen Hmener eSl yfaomen
Goomg @ lenrgliener QFlleugh@ Qream_eugns o Wenorphlenu ghsenGea GFwdLL (&
Caraimg @ Wer LrHHCLNH Qenewm @enanri Oauigy Clorgs ueEpme LSRHS
QameenLomnt Qanipiguib.,

—T—

il B

uL b 8.18 ifssraH P &siv Bsmevsr
Omantiy Newsis’ @ Morss
UsHsH BRTHhH) A&siremd af &b

| BE ]

u_ip 817 Wstonnn spGy 1sir
admsmusd Gsmswt Eemewriiny
SNFdnUOUC B HsHasdHsit &l & & 631 1w vssr
Covreg D@ 1T Osmsm Qamiyd »f &b

uLb 817 & Wemonpilsener Wlesliener Hevl_sHed Qenenr Gemanriiy Glenuliid G
QesamLfl meuamghiGsaner Fenssaiwrer LErCam® Qeamarssiul Qerer eflgn
ST LLLIL (RefTeng). jenauser Sandseiuns Geucu@id. uLib 8.18 & smL i qmuugCunea
Benemr @enewriifd @enenrdsliuubCurg Wemorpilseilen Mengofl wHML Clesamr i
Benenpssrseilen erey @Cr wrdfluml G@mésGouamr@d. iy Gdoredl L
Glsem_Mufen Wenafla@eilens sullent QmsL. Gseme Wemomphlseflsn 2 L1GsLT8
@meils WenGeam b s&poldfiuyb (Circulating current) eneuetmig migsafier Gibi9_sbren epeoLd
2 I LiGaons Lumb WleGemn L gens sLHQUUGSS (Wiplb. @bSlcieh @enmeurs 2 ererGLITS)
Qesam_i] Weranpsssded fn Cagur® gHullp Hsamed 2L UESLTS LMy
WenCGenmLib HHmon@. eranCeu QuanT( Hevewg GueimgHe Cupuii Wenbrpilseaner
Benerr @enen 196 Ganamd@nGurg) Wlsmomduien Clurerfliy. sflurs Qenarrésli_{H
wp&E sLGHGWTH (main busbar) @enerrsa GeuamHibd.

Wemorhilser sflwuns Lighene LATHS Clareanebb LILsSSl0 emards Corhseflalb
Qb Nsiev efpFd eremg soons Qpss Caar@b. @sHE @aiGeur WerorhHBlufen
F56ig QL eweh erenig) Fowns Qmés Ceuampid. Quirgeuns Wlenorpilseflss @bt eren
Senelhe erdireffasHd Ligheuneng LSTHE QarerertiLiw. Gran® Wenonhser @Gy
pena QanaTLeneusems QHESELD FILFHD Sjeneusaer FLolomer Ligheme LI Qsreenld
Gauenemuied gybiflenmompfisefien GLoiGl a6 ereiLig) Fwons QpEs Gauam@Ld. Gencusarfien
g@blerorpdlen el wHng Smwlig KVA fpsr e wenaiwns QEHane oibs
WBlemomhHfl @ Lk WerGemm L deng Flener Qe Ceaua@ib. (1fls Hner Glemerr_
Wlemonhhlufler @LbAL_sireh Genpauns JHSELWD. BF Geonns SHner Caram_ Werompblenu
UG unigs Geuarib)
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Oswerst Dsmawting QSGaIGDHEHTT B S M &rsiT

8.18.1. ifsirwnp B amsnon Fmanr Glnswriiny Qadisusi) @ HPHETL BUhssneT &sif
yisd Qe Goussst(Hin

1) Wemnorpilaeflen Qurarfiiy @Grurdiflumi @mwss GCeaan@w. Gureriiiy seaprs
BéEELramd Gns@ Werann ghul@ CL@GmL us5mg efenerailé@ib.

2) derwrpll eneueamgmdle elusswors spfuuryn WearGamlLgams seliss
Geuar@Lomanmee  Lilemomphlseflen Wlenan(ss Ndlsd Fowrs Q@mssa Geusmm@Hid.
solfldeng Nerenpds cllflgl Garan Wemorpiidlen Qasewrfl WSenemipdsLd
Geomgenm @ap&@wGung sodlen Q(mE@. QFsam R eneamqtiens Qenewr GenasmiL|
QEiigne 2 1 Lusswrs sHOluumb WeanrGeamLid ghu@ib.

3) Wemorpilseien sseis Qb sen erenLg Fwownrs QBEs Gaar@b. Qenaisamar
gefly 30 WenorphlEener Genenr Genawriiy Glewin Geusmm@ioreme Spasam s Hige
Hubsenensener LLigH Clauin Geuearrpid.

4) 30 Oer wrpiseans Qmbared -Cus FE@eauenen ereug @Cr wrfwrs Gmsso
CouamHLb.

5)  Wemonpilsefler GlaudL i @epl ereligy) Qenenr Genanmi Geluid CGung eGromdifiumi
Emsse Geusmpid.

8.19. smalxephdhxrsr HeETorbihssir

& e &pfled 2 wmlenenpsssams arsELEUTE Gamnbs erajam il (Low
range) Geumdll 1BLL Faener q@p Hfls wihlyew g amw Qsriit SQenemrifa
Qenamgg sjeneil_cumbd. HEFCLTR 215lE ojerey WearGamL s HeTS@GHLGLNG Gamnnhs
Sferajeni (Low range) bl isener g GQUESSLren agenl GLI( Senasdg)
Sjeraflcomid. gy emmed ¢.d. Weraphle) ewmblenenipss, WenGeammL ereysener ieTés
B fGo&ase, bHD e usFamkisemer WarapHia Crrnwrs enarrin foenw. QaHETS
rsHCwsLS cugeuanbSSLILLL. SHelaEnsE, GQuUILLenflud \ITeneuUTTLN WwhHpib
siyenTL_-lgprene LIMTLDT (H(Hels@nsanren Wleomhi) erem ClLiwir. Gdiaiens Wemomhflsafic
gngrren 150v Weempissrulienawbd, SA WarGeamlie smlleameud uLaLGSS
Wleran(pdid, WerGemm L1 wHmid Wendmenr g Suieneumener glaellwions yemedlL eomb.
Guab @enphs &8 e fiGnsaamen Hjenwdg LNGISTIL SSEMOTSALD, SLEUILHSFHID
STEHEIOTHAD ClFILOLIGSS(LpigILD.

Slual . sivd'uwssv ggnsitsivuniod (Potential Transformer)

QurCLenflwed prerebLInion ereLg snsnen Wenombblenw't CurenpGs i@ L.
2fle Cammgdene. Y emed WanSlmen Waaw Gape Pamaise wreb GaDEESL
aens lemonphladr G, Aeroflacuanyfiens Ut st nhE Seanaruns
Qenemrs s UL GauairGid. Qesamfl enauamigh Qurgeurs 110 v () 120 v Geuncdy Hans
sDMl eraueripl QFEIULLL G MEGL. aarGeal Wetanwss Nflgb ererug 9enywof
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Potential Transformers

H X% _.150-Sczle Volureter
Pri. 110-Vait
Sec.,
11KV 10001 W‘—_L Load
Potential = Ground
Translommel i =
Primary ~
HI
. —
S T ) Curent
pr— transformer

— Ground

(Ui 8.19 Surl L &1 FwsviggIaTshoumind )

Bleren(pdadansll Cummssl rmid. SereliEd 5L FH6r pmid e Lsrarhise QFsam. il
eneuetTIqBl LIS& S50 GenentssLLiLb.

UL @ 8.19¢ QurlLerflue wrrenevLrTor germ @@ 1lkv eneoafled
Benamésliul Qetareng sl L LU Hareng). @Faen W Wenenwss ere] 11000 Smpe
110v sydeg lsen(ipss eNdflsw ereiuig 100:1 @b, Qg jenaerer Geumeor 5L i
Qesar_fufe GenemdsiiLQereargme 110v eteney sn @b Hsreug 1/100 wLmbig
eneuelr Lileen(&SIHems emefl (B ST G, Qeng Wemonpiluien wrhmn Nfsn Qsneamr)
QuEss sfluren eneen lean(pdsSams srampigid. feoo Geurdd_ B isafld g en
auGaanerg Gpriqwrs Hengufl Werenipdsd @b wquwrs Hifweord (Calibration)
Celnutin g s, 2 uGurdiliuer urgsriiltipsrs Qssar_fl usssHa g Udreafluled
eriGlumpgId e Qenemriiy GEinulini. GeusmGHid.

8.20. sysor’ pyrarsvuriwd - (Current Transformer)

v : 8.20 &ossrL 1gpTENSOLNTLOT

sreml ymenevLminflen enrofl smlleorengy Sigembren guigmred Fesdnssemme
sHPLULLR jerell L. Geuemigw enweled Qam_flenanruldlcr Genaws sl g (HéELb.
Cesam_fl eneuaimqBIsTeng Gambs Sigloa@enl HHls sHossd &HH sy
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Bnidl enerser @ GanbhS HeraieL L B LG @aenemsaiLl I HSGD. QHS
SwBLLgreng eveafldiBhs (Wpenwwns Blatariy Qe ulul iy mé@b. srem
igymeneuumiLoflesn CFsenm fencienrgn SHCHELTS SA-EHTS eneuay B GFLILILL 1o (5 @ELD.
erenGGeu LenGenmLLb (Bidvagl) rpmn slflssens Wsnapilen WenGem L sengs Claremmp
Siwoneflés (pigid.

b 8,196 ayawr iqymenehLmiogTeng e 11kv Leui e S WanGemmL_dens
SjenEs @enemrdsULL BeTeareng sl LUl Berers. Genpoflencuairghifld 2 &bhnissEsL.
Qe eneusimgmdler 200 appsseErd GEUusts GardarGaurbd. QHd Wamomhilufer
1BeiGam L ellflgd ereauigy 2002 hag 10011 Qg spnssallar cfss8DE adrransg.
anevetr speil S00A BY(me@LGLINE SibBLL T SA s (b, bl e cuGad QunmSsL0ons
Biremmuld (Calibrate) Glauig) @l&slLL g @phaTe enaeatsyement OB JiqLIrs Heredll_eomd.

uLth: 8206 @ SrewTl. qrmeNeLITTON epeod Leount euflurss GlFdabd oifls
lenGenm L S6ng eTeUeUTN) HETLILIG| eTeliLens &AL UL (BeTeng). Syeui_ iqyreneuoLinioflar
QesamLflurenrg fHops sop o delllind, fswren Werenpssd ClFsamm
Wenandnlen, Gl el HadiBid. @snH@ srgemd ClFsem il wHpnd Senyofl oy, Suicundlel
spmsseTellflgb anyeamons WemnorhHlureng) ewrsgib eems Wlenomhiluns GlEucuid.
Ggamd QUEGUAUGBSES SUNUSEs gpuESHelpibd. aabea ahs EpHlanauiigid
syeLiggrenevuminfer Cesanifl ahern Sobs sHOrs eausHHasGoa sl g

8.20.1. 10'SroTH Ui LISHIHTOILY I & 605 hI&H5T

@@ puiler Bmiudnl WemnsmBlufen o erer UTFISTLL sTHemaser Lpiu &G
aufisastin@lenmen.

1 assraiCos i emompiulen gy ufeneng) Cleuefldatdhlcr QemiGaremenbEUTg)
Weramis senennenwl QbsielGEng!, wpnibd < saF.ns windng. Bbs sTramd
Wemomdfii uler Qeuafldamhp et Crrguwns QFI_ILGSTETT&sL 1F. aanGal @H5
Guium’ e 2 L firdlés searenGalLiaer ideg) eilfleuem uyb lemomhi o uileh GamgLd
Grbuiser enwsasiiuiidlsmmen.

sengm Geul Lt ereug Sl o mener augel Garily. Qg Wemonhdl GQFriigufier
Cualpsdla @mieped Gummssln@i. Wemombilulsr CLisTers) L uflemd (Wpeugild
Biriuin@u. serstGeult M Lrdliweney (50%) eremmblawnni Hmbll Gm&@Lonmn eannGasir(Hib.
Hemomplufled gpLEL GQeuliub sryemors opflenars Geiub e Hpgl. =,ulle
QeulilwenL ubCung) o ullellen seangierey HFlsMlLgnD sengrGauLifled gyufle w Hib
2 WiHSAng. senerGea  flé o drer smpreng sHCUTE 19F5aT eufiung CeuefGuiHplLhifng.
Weimompuden o ufleflenr Gl @enpubCung Bigen sargerey Genpdng. QgenTd
senFrGeaulL-Melr Luidwi b Geapdng. éClawuame Wesnwmbml  seunflSso” eren Fapamid.
sansGaulifléo gy ufd Cupuriiureng o smeurs wIMLGUNE Aol g erarug) ,udle
Gupurinie 2 pusHurdng. saerGeatm Gdmeerafics el g eremig GeflemLGib
Grniusaid ol usswrs @lusbsranh oL s Qarednepd. Qg WearorHH
GfyuLbhSgih GCeuancwenl LINSSE@LD.
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2) &g IFSST eramug e A ursLrG. @ serstCaulLflsl CupupnsHa
@@ wener QUIGBSSLULLE wbpeneanurag Qaafssmpild Gam_iy CareresbLig
GLmikpald Qenenrss L g HéEW. Pdd Adlsantigd ereamug Hriultlgmegn. &)
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3 urhjeToy oy suy: Wemomhilulies 2 upors @née Wersnn Cumén
fugg gou@L @GpFlaauiit, aeadmyrifler aspmaepsdauie § gpubid. Qseamed
Qeuiud s ewmLn@w. Qgemad fls erelld amyssst e HusHurGgd Q5Es amysser
GleuelGip Tameugl e enoliy Coane. Gaamabluais s Di(pssid WerorHBlwer
o Lpors ghul(p Wenrpdluiler Ggnly Geugss Sspb serelihe uss gl @
. Beng Heliss Wemorphluder Gsm_iguien CuHuynsded urgamiy Geugliy e
SiewEatiLRed Gauar@w. urgsTy Geugly afuler HeEUTED Serammly. Boes)
iflefiug s enL S5 UL 1y HEELD. stenyenT Hanouled Ggen aufluns smhn 2.1 Cleda
e iudeme. GMEGF DN FHUGLELNE ensaiul’ L Keflursd 9s SipsSsD
snyenTons Gegs56GELD. 2 eTGer 2 6er cumydser GeualGueNEiL. i5le oi(sseumsaer
CauafiGumbCurg s.erGer 2 6ren GleuliLions 2.erer gLufelenr e LEGSWL CleualCGui
Azl Wenbmhd eetrssde veflwmhils CaramymeGd LafluraTTsEhésE SBig
eflenereilE& & aamid. e snremmors LngaEni Geugli] aflufier peflnswreng) samemmi
Sjdag adlalugisned HenosslLLIg(HHELD.
8.21.1&Gamrsvsiv TG

4) usGanmcvev fGo: Qg uild Hriudul . Weorpdiseta GuTmSSLIIGHLD
sTgemon@d. L&EGanrdey MG eremug @uml epe Wemomhfl GloulienGL fiensuib.
sensiGall Lenqujld @enemrd@d. @bl @ram@ Wsemaiser LL_SHd (821) seawiiig
SIMPESLILIL I (RS GLD

| ——~— Spherical float

: [ T To alarm bell

To trip circuit
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ipherical uLib 8.21 y&Capassiv PGsv
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SpHweupdlen Wen (Wenermsene THHEeUETTHILD.
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jerajeniu Femafiil &L L (oil filled type) ebmigm sLLTALL T Genmbs Crrb (short
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Cenfrifugal switch
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(b}

v ip: 12.14.
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valence erevsLgueisetlen eraimenfisenseaniull CQUTnSE Q(HSEGLD.

srooniiad [Bemev

Empty conduction band Conduction band  Counducuion bund ?

Eg-le\"
i Eg ~15¢V
3 g B

{eV) (ev) (=V) Overiap
R Valoneand

Vaulence Band
(2) Basni  (b) Geopssd () 5L

Erergy band diagram

s iD: 14.2 sTewmipl CUaTL sumMIUL_ID

Valence eraws grensenerd Glararperer eremigd Guewr. yemg Valence Guietrl.
e, Wer SLFGFD CuUrg aasLIrarsdr Hhs aneiled 6mer @@
e L Liumengulladl(mhsl. SibhiSgierer el L LILTens5GaT g b aneddlFhs 0SS
emielinCan paihs Cleweyid. Valence GLigimgch 2 6o eraudL_jmensen Heam_dagel GuetmehH®
augpdlemp Gurg WenasL b Cawed pen_GCumlenmg erem Glumgper. Valence CuaimgHed
e sagen CuamghEeL Qen e 2 drer eremigd efgHwngoneng) forbidden eremigd)

283



Ben_Qauefl ereminpio. Wlens 38, WlesriiL), Gen sLsd oy Sumeuseflen eramigd Hlenew
euenTLI_Biser LILLb: 1426 ClamEsLuL (hererg).

Sem_&agen Hmd Valence CLamBsEnEE Qanluilé 2 erar eremiell Benl_Glouetlwmeng
WewrsmiLy Qumpefle e fswrsab (~15ev ), e sLsHuller WBss@enparsaybd ( ~lev )
poid Wler sLsHuld Gdemogid QnéEL. WenssHullcd @ream CuatmbisErd ganGomf
e SQBHBLULSI® erhselgone aearrgdun CerRsans Henaulaib sl yfswren
CTQGL_TGHSET He_&agen Giahrged @mEGLD. erenGe WsnaL SHulled 10enGeamm L b oyflsions
Gledgyid.

14.2.1. P Hev &1 _&dwmerisir assmassit ( Types of semiconductors )

geuGleum s Cumpellgild 2 6er Siamisser il 2 eter Valence erevsLpmengetlas eLpauld
ghu@dlenn Genemifemed (bounding) @enewrésuLn.@ererg. fHdldsmen (Si) wHmID
QeGweaflub (Ge)g,dw Hfifld sLgdlsafier o drar ami&aer CLngleurs g6 sant_&
QI L ILITEnSeniL GTesL TTengenend Glareir(h) (Lp(penlowitausnE (pns Clautg) Qaneamy (me@Lb.
ULy Siemendg) SHamssEHD Wuphdl CFieugnd LSsSHh 2 6rer emiGsEhEsE elbleumm
Sigmiafd TsLyTensaner LBIFL (H& Canhids Siemdaiensdenulels g Meanarr iSiener
giUGSsEng. Bdenn gOLGSSULGEm Genewrlimeng Co-Valent Guemrl. eren
QjenpsslLHEng).

P o &1_damsmen dipasssistmy 157 &&0uG L1 a5y
Soiffe sLgdlser ( Semi conductors )

gnu'_lemmu_lrrsuf CoumGQlummL_sener Sebhs
seiLL0der gifldld Snienwmnp oyfldle
&_gdlaer (Intrinsic semi &L gdlser (Extrinsic
conductors ) semiconductor)
| _
| |
N-auens P-cuens oifidled
S|flflvaLgdlamer &L_SH\aer

14.3. gmiemowarer ofiHsd &L GH &6t (Intrinsic Semi Conductors)

@@ snienwwiren Ceup auensHLT JemisseT aHad @edaerg (without impurities)
@Gy auamswner jgmssEaner i Hib Garean_ flfld sL_gHaameng gnienowimer oiflfld
s_flaen eremiuid. Tetravalent syemieuren GQgrGoeflugHled Nenawmiy jenoliLTeng)
Lib: 1436 Qarhisstinl_Gereng).
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Cores of Si{or Gelatom

Valence «lectron

Co-valent bond

oL i 14.3.

Bss@apearner GaLlfleaauia (O°K) Qdieuens flfled s_dflser aum fAops
Beramins Qeweu@id. aea@a Co-Valent unamged @@mHg s greanser GeualGw
aurnsdleme WenGamr L b umwurg srgmmen GaluBamaouilsd Q5s ofidled st gdaaflen
Co-Valent uretriqéb o elver flev free erevdLymenser CHeneuwnen eremisdlenit e GleuaflliLm
Gauliuflenauiles @QpHs aThSHS Gandraugen epeid Co-Valent unairsener 2 enl g%
Qanar@® CleweflGu aumHlermg). Peuaurm QeualiCu auEdlenn TELTTEHSE HaRTL_&agen
Lraimg @ QFdeugne WenGeamm L id umidlpg. Qg UL 144, & QarhissliL Herers.

Cenduction band
LN LI ]
e s . Free
Electrons

E i fole
{eVjo o o
" les oo
Vaience Band

Energy band diagram of
intringic semiconductor

Germanium crystal with a broken covalent bond

Lo 14.4

Co-Valent @enenriiL] ereirug) erasLprens@nld, hole s@pb GoMbs enoUL 2, GL0D.
R arEnblenan L b QenewrL. eradLnmen oy eng Co-Valent @enamrlienu 6fl() QeuefiGu
absa|_e b5 Qi oreng Cridlenen L wen. flermg. @g hole erenliL@id. eiGleun(m
Co-Valent @enemn 9 Gwis CleueliGw aumdlenn crespmenas@Ehld eh eul L Liiengulledl b
SI0ES UL LILTengEE LPDId @ SaneldEna 21088 Sianeding hole-safler aufiGus
sLbg Gsodlpg. Qeieurn Osadlann erwslrearsed pmd Ger@SHemm e jewsSen
Grifereunens Grradl Qeadipg. ¢wm Sififd sLsHllse Geodlemrn eraslprenseafisn
eratrenflEenaineng Fd 2 arer Co-Valent @enemiiysafien eramranflseamnasenuns QUTmSs
Bmagh. Qg prd QsrGadlenp e s (voltage) - jerellenan QUINSE B(BHSSLD.

Bleegengll (electric field) Cummisg erevdsprar, hole Gapg Qenamraser LNMEenmal.
aeslgrenrser hole safler aufiGu Crhdleramenws Crnédl CFaflng. Hg eres e
BlerGenm_L1b ereriL@ib. @UIGLITg| hole-gar erflfislen curenw CBT&SS Gladaib. @& hole
BlerGemm_L_Lb eremiLi(pid. hole lenGemmiitb, erevdL_pmar IflenCemm L (pib Gaifhg) ereosL s
WerGemmiLLb (electric current) eraminib.
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14.4.1. sssmwwny HyfHh &L sbBast (Extrinsic semi conductors)

@Gy auamaswren jandsener U HLd Garar fifléd sLsdurens gmienwwnrer
ffle sLgHsar aeinpid. Qeeuans fifled sLgHsefllen WlenGemm L b s__SHb
Senenowteng) Wad @enpeuns Q&ELD. it sSLSHILD Senenenu Hfsfésas Claleusne
JU ¢nliuvdl A -§p LPjs«p, ARG] R®ojd WUYR® RUS] valence
aoslprarsamerd Garaw (impurities) eméser Cerdsiu@Eng. @ser epad
fenLsalLpEenn Sfifed s _sHureng snienownn Mo sLgdeser eremin@ud. Impurity-
senen gnienowner Hflfld sLsHlaen o Qenemmadleny (penpunerg GLmide (doping)
eramILIHID. erenGey GLTLILSIE ereiLigy gmilenoimen e sLSHulld 16 GarsstiLdlemn
impurity-&aefleir genailenend GOLLSIGL. Bsemad eTedLyTenser Djcveg hole-safler
cramenflsans sFsMSHILLIE gen SLSFID senanownens SiFafssLEEDg. G N-
auend Lpmibd P-cuenas erenr @ramh eusnaswinen fiflcd st o ereng).

N- atsns oNHed s GHmsdr ( N-type Semiconductors )

AMisene] g isafls, amgenfl deg umedwugev Gurenrm gbg Valence
asLrensmend Gamea. impurity Speng Hdlsaren evg) ClgrGueflud Gumen
gnuenowner flfld sLsHaseprcr Carsslu@demm Cung N- auens iflfld sL_sdser
flenL_&flempg). B8 impurity gy,eng) donar impurity 2y,@Lb. gblenaich Geneu eravdL presenar
QUPBRIGED Semend Cl&TeTL enaUUITEGLD.

QiGweflwin Semeureng Breng Valence erasLpmenenserd Ol&TETiy(hEGLD.
<yatriq Loent] iemieuneng sbg) valence eTedl_rensenend: GlaEmaimoH&E@LD. ClrCGuoafiuggi e
Spemgoamflenwé Cara@idCungl 2, ameloanf yamieileh 2 crer swobg) valence eraudL preseflcd
et valence eradL penaselr L. (HILD iHenens sl yenopglerer CleirGoaiwid iamissatiey
2 e erevdL grensiehen Gaipg Co-Valent @Qenewrlnlenen o (Hours@GENS). <o et ipenfl
Slgmielle) mhsTaugns o dron eresLiTen g Co-Valent Qenenriienu sellisg senwins
&sBSMOTs (free) QHESEL. g LLLD: 14.560 Qar@ssiun Hererg.

Conduction band

£ B oy
l PR r— Free Electrons
Hole
D
;Valence Band
e ————

b) Energy band diagram

a) Covalent bond

UL o : 14.5.

Qeueuens fifler s sHEI0 2 arer Co-Valent Qememrisenerl QUIThEGS S

2 oM GreodLpgrenser WHMW hole-seflen eraranflismasemer sawsdBRery Curg

arasLyrenseflen eremrenfldanswreng hole-seflen eramenflsamasamuei Hawns QHEELD.
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erenGal ereudLpmenger majority carrier eremeyld, wpmid holeser manority carrier eremayLd
SmpssliLifleanng. coslgransellen ceamamildEms Hfaors @Eliusrd @5 N-cuams
ofifle s_ghser eremiLGidng. QBs Sflfled s _sdHsdllear sLSHWw Hemenwreng
gnienownen fiHd sLsHaener L iflaors QHEED.

14.6. P-agnas i@ x1L_gGHx6ir (P type Semiconductors )

AMgere] e lafiud Hydag Gumrer Gumenp eperm valence erev&LpmenEener
GQarer Impurity o eng Halsaren Haowg OCgiGoailun GCursry grliemwwrer
Sfifos_sHlaCGern® Corssuu@denn Cung fHen g P-auns ifidled sL_gdseame.
@ibs impurity oeng pmEClsTeTaTSdnq I impurity 2,@Lb. ghlaraiics Qena crevdL prensener
THRSCETA D Seirenoenid CIETERTL SNELD.

QgiGueflwb jamieflé Breg valence aoSLTTansd @HeEWL. Sallafiub
Slemjeurengy ewein Valence eraslprensanersd Qaraimy (hH@Lb. @enel qen ComAnGung
Sifleflur iamiefler oafer epemm eraslprensdr WLEW e UsSFHa 2 6Ter
QeiGueaiun iaiel s Co-valent Genemrinlener ghuGSSS Clamerenid. Bremstaug Co-
valent @enewnr i, b BeneRT ILITENS (LH(LDENLOIIEHL LITLOGD ¢ GTSELITENGS GenmaNs:d
ClaETamym&EL. Qg UL Lb: 14.6.60 Qarpssiiu_(iererg).

Conduction band

- ..‘.
T -_..._..k.l?ree Electrens
E

Hole

alence Band
e —

a) Covalent bond b) Energy band diagram

ur_1p: 14.6

@5 cuems fifled sLsdlsefld hole-saflen aramanfiisons Hswrseynd wHMID
oS pTasefen eraimaniiSens Genpanrseyd Qrustd Q& P-eums gfifléd sLgdser
ereml L. @&Héd hole-seir majority carrier-seTr eraeyld, LUDD eTeEHLIT6N&S6N minority carrier-
HET cTeneld SenpSHLILHLD. Bsen SLSFID gananowinensl gniennwrer Sflfd sLgflenw
e Hswns QEHsSELd.

14.7. P-N. #hFSloL Cuir® (ofifd &_sH L Cuir®)

@@ P-euens fiflds sfub wHmbd @m N-cums fifld sLsduyd sfumnenr
wpenpuiler @enewdsiLl(h PN-spden Cuin® e (paurssiinGdng. @& i 147 &
GanpésLHerens|.
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@ |z
&

+ o+ o+ | ;
0 G ! @ & .6
+ + + : 1 _ _
G @ G : & 97 5 & @ @
-+ + + - - =
© e e iojoid d o
; Depletion regim\‘}
| : 1 }
! j l%
] "f
ui_: 14.7

P-euens yflflca_gHluder o erer hole-s6r majority carrier y,&@|b WHH TaSLITETSET
minority carrior y,&e b ESSL. N-auens ffd sL_gHulled erevdipremsar majority carrier
S Fad, whmib hole-ser minority carrier gy s6 b QHSEWD P-auens ifldledr s_glsEnLcn
N-auens oflfled siI_gSlaemer QanamsElenmGLng| P-cuensuiich 2 crem hole-&&ar N-cuenad@Ld
winid N-euamsulléh 2 6iren eTausL_menaer P-cuanas@ld Glede puinél Gleuig) Cls e (58@L0b.
arenGey iFFenail hole-S&EBLD LHM eTasL_TeNsEHD @eannCHTHg @ HHESHEEHGLD
Bheld yHusts o uGdlew (region) Cammpelsfng. @ps LGSHwureng) depletion region
eTauIGILIL.

Depletion region-éb 2 eferr carrier-gaflen snengem _Creen <y eng) efsSHunsons G(maELD.
P-aienss@ mdld 26er nEHuld aoslrensEshd wHnb N-amssd SmHdd o drer
ugHuleds hole-sEpd SiHawTs QEsEL. Qsemd depletion LBGHES GUSFTS G
Blerempssloneng sreams 2 (heurdlmgl. G s barrier potential ereimy QL.

@ barrier potential y,eng1 majority carrierseir depletion ugdlenw 2 Gpell Gledalamns
erSisgbd, Hord minority carrier-s6r Sigenan sar@ypedl GClFdausnE 2 geiyd Glelub.
Qs Qe semensener Glummsg depletion LgSHureng sramsCo g6 SiHNGMS
(width) wmpil @@ Henewrer ereilenen oienL_flmg). Barrier bletren(p5SSlen jeraurang
depletion ngSuilen HH05HHEG BBy CBM_i CErar_gre @méEb. Depletion-LigdHuitier
Bszamsw wIHPSSNG Ko =g majority sideg) minority carrier-sener sngmyen Hlenauiled
25@NGL 2aireu eflHioudlcvenco.

14.3.1. Drift and Diffusion Current

PN-gpdl LCwmyed @uewr@ elgwonen WleanGenrl L hiser umlflenng. e iflfled
s e ieod (Supply voltage) QanpaaluGdemGLng), oifle o erer Charge carrierseir
S3NE&S5Csmauner fpenenr aRSHHSQAsTTEANS. BHamd el gTenSHer FLiener
NerempdadHen GCoimlen (penememu GCrr&fujd, wHpid hole-aser ergillenpenearenl
Cpradw Geandlamg. @bs Quam® Carrier-sefld U HGbrés Qsudseeng “drift
current” eresmiL{HILD.

Gy Curerpy fifléd sLgHulldr o eren carrier-seflenr oL TdSwmeng eeubeun(s
L sHanb AgHursons Qms@h. araslfs Soh QarGssmsd Qmedlenn Gung srgmyen
Caniflenculiamea sifls isHumer QLSS o cier charge carrier-&6r LI5S Genpeuren
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8L smsCrradl pafbg QFenn carrier-seflen iLsSlenwt suflenawéi® GaraT® au(mEng.
@éueunpy charge carrier-geir papeugne gnUBHenm sram neng “diffusion current” eremiLIiLDd.

14.8. PN-#bd swL_Guimg &ir Gauwisdu@ib apamp ( Working of a pN juntion diode )
@@ L-Cumger Gewereng umteurt® wHmid feufen earendln Qrem® clsHungiomen
Benanmiiy (penpullen epeuld sewrsdlL LLREDS.
i) vrisui® Esmswriy apsmm (Forward biasing)
@@ enL_GwmenHE uriamni® Genemlieny gpUBSS P-euens LGS L ilensogSen
Cprenpenanuyd wHmibd N-cuens LGHe Ler Bleansmsdler o Siflblaropeanaryib
QlenawréatinGeauam@id. @& LILLD: 1486 Gar@ésin Heteng).

P j i N

+ o+ o+ i | - .

© o6 e o|0 & & 0

+ o+ o+
N © o0 oo &6 & g
S + + + £ ? - _ w
‘ff © 60 @ &6 8 f_

e

ui_ib: 14.8 unisuTi® Gmaonish #bay

BlersegHen epauid Qar@issiLpdenn WeranpsssHlern Crmdemen(pssd STTamLoTs
P-auens LGSHN® oater hole-sar eflewssii @ depletion region-gg GEr&dud wHmbd
adifenenpsshd sryamors N-aens uGHie oéer aasgrensedr oillewssiul
depletionuigfenuws CrnsSlud paibg Geadlenmg). g6 epaid depletion gdullen Gireamh
ussiseflayd gnu@Een sipdss5Heame depletion LgHuler iseowneang) Genmélng. SHs
Heamauid enGumger barrier potential oy erg prb Garhisdenn Wensowsden
Seirenps5580@ it Sensuliicr Q@mSGLo.

B Qar@isdlann Wenan(psSlen emen(pSSoneng barrier Wenen(psHSSme el
flswrdlenp Gung @ram® LgHsaflaub e erer majority carrier-seir depletion U@ aufiGus
sLbg Ogearm WenGaml L geng Uy eneuddipgl. Qeueurm vmyb WenGemmi Sden
Sjereaunang SisHE Ger@EsstiLpElen Wansmgder Weranipdssdlen srellenamn QLINmSg)
LGHEELD.

1F(mA) ‘ Ge Si

Q 03V 0.7V i fn: 14.9

V.12 pe] LLib
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unreumi® Qemewriibied VI (Voltage Vs Current) pweupdlen epe| LD o 6ng
UL 149 & Qarpésuupererg. GarGssiupdern WOenanpssslen eraireg)
enL_Gumgelr sU_Gen yavg SyevCannd@ Wenen(wsssms el ajb @erneuns Gmpore
@enpauner WerGam L b Gladaid s Ger Wenean(psaonarg GlarGoaitun e Gumgne
0.3V g eayb wpmb fAdsster el Gumigne 0.7Vo,sen QmsgL. s G
enenpssdHognen @ e _Cumgen barrier Wenensssans ol pmbd Qar@ssen
WenragHlen Wlen(psssdHen e ifsiflsSenng.
i) Paudsiv Rsmemriy (Reverse biasing)

e oLCuryne MAafd Qaarimu gpu@sSs Sigen P-auans uGHULen
Wersodden erdlitblenpenameniuud wHMD HFen N-auens LGS enn Wl6HeSHen
CrmblenpensnanuiL|b HenewdasllL Caam@id. Qg uLib: 14.1060 QsrGésiul Herengy.

P N
. .
* rio 0|le o E - -
© +leoole 0! - -
- ri0 06|l @1 - -
Holes flow \v NG 7 Blectrons flow
_§i+
ui_go: 14.10

(PN-gp8 Meuten Genewrnila)

feurev @enewriilien Gung @rem®p (P-euens wHmD N-euens) LGS saflgin . erer
Gogmfilly Caflursdr Wearsmrseng Crradl Hameugma depletion LA jsawTang)
Ifsfadngl. creanGeu P-auens LGHGd 2 eter enwamilly. Cafluisenten aredLFrensEmHLb,
whnid N-euens LGHu e erer enwenmfli_ig. Cafliutsems hole-sEmid BaHg Clserm &b
(junction) afiGW @emphs Sjerey WanGeaml L sns e (Hans@Eng. @ enwemriilig.
Caflwisaflemmed per_Qumpiaugnte WearGam LGl emey WsHe D Gempeuns G(HEGSLD.
arenGeu L&G&l@mnt_Lg;ﬁ]G&r Sjaraureangl SignEg CsrRssuuidenm Adsearel slener
\SlerenpsssSlemer g Hencnen seentoeni enL_Singl. Bibg WlenGem L Loneng) faufei
GeéuGraen WenGemmL1db eremiui@ib. g L b 141160 Qar@asslulHererg,.

Yk

u_io 14.1 Breskdown
Voltage
L § R(m A)
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Qarpssiu@denm feurah Wlsen(pSSD a5 Blsaud fsfssiu e b Lgdurer
depletion NCT&GI_erar o, &l WlenGenl L g&let jemey BIHWS fswrSlemng. ahs Geonhs
Benanpsssdle depletion ugdHunerg NCrsQLener o dnGsr =g GCraGlL s
Wleien(psHLd 6T amILBiLD.
@ramh QenanmiL] (biasing) (penpsenenud LTTSSEemmGung unieurt® Qenewriife
WienGemmiL Sdlen amey Slawmsed whmib Meuren Genemrinde WanGeanr L $Hlen oemay
@empeur&e b B(HEGLD.
eranGar enL.Cuin® eng e WeflenLriagend smgend ereim) enpssluGang.
1411 o Busin® usTu®GnD EHI_tudsir
)  peut Flewensaficy o eienr GysigenLILTEer
i) 15l b eorgdd FrH Hisafle 2 crer Hell saer
i) 19-68. fedleur HMID Wemampds CLmSHSaRD 148, Crflevprs LweTURSS LG S6i
Slermbdlik QL eité@Gser

iv) s, G, Grg.Cuwr wpmib g.efl. Nfeur g Hueupbld e aug.e D!
( Ware Shaping )-sema GewduBdlemSleafilndn srduy’ Hiser

V)  reorhiGeasen Frdwl Hiser.

14.12. GyEiy sninaf

QuIglauTs enendg cuMSIITeT To&Linefls srHemsend siwurer enpull
Ceuarpnesng 4.8 vef simer GCeamaliubhidng. o s sTgeMmserd .8,
slenemureng Wenasaddla @mna CLplUGSDg. e densdenn Wenesdureng) o.f.
Weamyong QLLSTE Henean ig.fl. Blengnyons wrndl BrD LwuetLuhiSHemmd &aunrs
Qméeh. ghaaid 14d WNarsmsans GeT_idfliurs LweamLBSHHamGLNTE Sigener
Hpoud Hmou WenGenhmid (Charging) Qe Geuerm®id. erenGen Wemommifl, ClréiqenLiwi,
HaLf whonw CrgCariit o galluyer .. Wenatrdens 148 Wlergnrors wrd HrLD
erefifled LweLpSHe Ganarercomd. @gen sienwliLmeng Gr@Gari L 1nd. uer slener
GTGHLILI (LD,

T @ 1q.HLUTEHT 5T ESIT

85 g fensmsens -8 ienamyons wippeusHGL LeLQSEng. SsNeE ameandufda
Gawerpndlenn LCwn® Lwem@SsuLbGEng). Cungeuns epemn cuemswiner sl enLILITEET
2 _GITCT6H. 2 ENEUILITE G

a) sl sienew Qrsgeniwt (Half wave rectifier)
b)  apwp emev Cirsrenuwit (Full wave rectifier)

c) LIAlg Qpsigenuiwnt (Bridge rectifier)
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a) urd ggsmsw odgemumwi: ( Half wave Rectifier )

851 21 Qeqszbd .8 Wensmrsang g 8. Wemgaons wrHf Gleuaflul@d qm erafiv
Qrégenuw @b, QHéd @Cr e LGwWnR wlpibgrar LweuGSsUILGEDS. oaenGeu
2 ' QegudslL@id .8 slienaruilér e erer Q@ Lurd encseflcd (Two half cycle) @G
@ LS enaenil L B Bl 2.6ter LEGWMLTeng SLSFHID. L H5eMD LTS Djenceni
GG SHmss (Rectify ) gpuubd. aanCer @g undl sena Gpdgenuuf erem L@ Ens).
Bgen srsfuLl senwlieny ULLD: 14.126 QarGisslm Hererg,.

A.C.Supply Vi sing

ol

B
v 1412 - urd jmeo Glysigsnmf

RFUHUGRD af &I1D

2 I Cegqusliubhflenn Haenadlen Cridenswner urd enewullenGung, Aeremm
(penenunens CrrHlensurseyd (+) wHmLd Bereim wememuneng adliflevswursen (- )
B@mee. @UAunwg oL LCwrlh Doyearg urfeuri@ Geneamild Gewerhneugred
o1 GQeassliup e Criflenswner Lnd siene Glamaim_ Haenerengy SiiLLGu Gleeflud s
flen_s8pg. gQerailer g FHu LCwnreng urfeuri@h @enamiie QFuerbnbCUng
iHen LlegenL jereureng) Lisoedluiong GmLliLsTe L Gwmg s ereuelly Wenemipss aipsflund
B EME. Fraug LEWMyHE Gmssns ey Wemean(psspn S sang.

2 arafig b QarGssiu@dem Aseanclen erflifenswmen urdencuien GLng Beranm
waauid Cpideamsursayb (+) wHph Aaem paenurag erHifaaursad ()
Fmagn @UGung LCwn@ Degy,eng fautean @enarribed Gawempnieugred LG mreng
WenGamLgeng iganGL CQFda Hyawfléang. gtlamaillsd g6 legem ieTairens)
Ehls ofsions e, aaba Car® gL R, ( Qauefi® ) eremugled ereueils
lenen(pdspd Hem_sang). erenGeu GleuefluiE Wenen(wsssHle Siemey Lyghelluiors @(Haé@LD.

8z Weranhlen Ceuafii g @Cr e LTHeyena (+) Claram_ Hsench WleeR(pSLD
w G feorliugred @& urd eme Qrégenuuwnt erenliLiEb. @gen zeefh wHnIb
Qeuafluif fHsercsaildr ene augeuriseT LLLb: 14.136 Qarh&sl Hererd).

@b CrsgenLwifla 2 eter LEWTLTeng) @CF @5 SlenT e Clatam §&earena
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R -0 flen.sflenpg. QUCurg LCuer® D, opeaig s.6518 aaGo ger aufGu
WlerGemm_L1b Gladeong).

8Gs Gureny 2 crafigd Qar@sslLpSenn SHaeanallen erdirdlenswmer LTg enauilen
Gung B erenp (penemuneng) Ghirdlenswunsaid, opmid A ereim (penemuneng) erSiiHlensLnsEaid
eniols @en_BenemmiL) O-mpuGun@rss QrsE@n. Queureg LCwr® D,y eng unfeumi@
Qemarife Qeuarppeugred, g deasrrsag s_gf Corl blearsen R o
Bleren(ipdsdeng fen_&&é Csliflng. Qs Weranosswreng LEWIG D, oy ez sLgsF
Qaig fen_ssliCLpflem Wenen(psssdlen G5 Sensuiler &G, ghlanaild Gran®
urdl siemasaier Gumgid Goon® Wergen R, ¢ aufiCw Qscdlenn lenGenml L iser oG
Sensiled A&, @uCung LGwr® D, oy eng feutdv Genanriniled Glsweomhmesnd
2|8l WenBenml 1 &Samm &I S&ITK
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b
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H | i i
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LGWr® D-er aufiGw Glecodlainy WenGenmLoneng) i eremeyd wHmid LGwrp
D,-efleir aufGus Qsdflenn WenGemr L omeng) i-ereme|d enpdslubid. Bbs Qrerd
lenGeam_irus@hid Foflensudics QmiCen® Can® Wsngent R -ar cufGuw Gy densulle
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Senabd St ssltuneusnd 85 WL Siene Qs eremiumib. Gger o et
whHnd QeuafluSh Héemsatien Hjene augeumisea LILLD: 14.1560 Gsr@Es i Hiereang.
pep gqanm Qragenuwifed LwauRSsUUGHan LCwn@ser (D, whpd D,)
BleGemL L_eng @nem) L) sievasatieyd sLggieugne Wlsiompiludien LNengofl enevetmg sl
aflGw Qran® Hassaigbd leaGeanmiLb Qadgib. aarGer Wsmorhbluded d. fsid
(DC saturation) penLGuprgl. @bg cuens Grdgenwifler peak inverse Wsran(pdgioneng 2V
%5 BBSGL.
14.16. 190" gy GyEp sninai (Bridge Rectifier)

Sl gy Qrégenuiu@bld @@ (PSene GFdigenLur @Ww. Q& e sTsmrenT
emorduyd wHomd Breng LCWrhisEsn oearg. Qsen Wlersnm ULwb: 14.166
CamEsULL(pererg.

A.C.Supply Vi 8in6

UL d: 1416 P ® QgdHgsHirusi
14.17. G usdnbin o9z

2 arefiig b Qar@&siuipdlem SHéaellen Cridlensuns Lndl enaullenGurg A eremm
(penamuneng GrrHansursad (+) wHmibd B erémy (penemureng erdlifiensuirsead (-)
Bms@w. Yueunwg D wpmd D, LCur@sd umai® Seaeribd Cewenhmnieugrd
BlenGemm_Lioneng D, R, wppid D, sseflenr aufiGu Gsdgid. Quurwg Gur® D,
whmed D, L Gun@iaer fleuien Genantiticr Qewanpneusred Quetr® LGwrisend LSS

2 crafigdd Qar@ésuLpdlenn Hsanadlen erdifenswrenr LTS yemeoulen Gung B
erentm (ememurengl Cridlenswnsaybd (+) wHmID A erenp (penemuTeng) eTHIFSensiirseyd
Qmsew. aarGas D, wpmd D, L .Cur@sedr umiGeauri® GenawrliGe OGswerbmib.
D, wpmbd D, LGwr@ser Meuiey Genenried Grwarppeusied @uan@id e sL&ars).
arenGeu @UIGlLmupg WenGeammli oresgy D,, R, whmd D, saafien aufiGu Gledab.
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151 ap: 1417 - o sitsif & DD Nowsiuf  ® DfsmsV6MLg T siT

Cuidlens LHMID eriiflens o Hwu QAran® L emeseEsw LEUTQsaianmd Wlsm
sLSsluhestd @ Geuafligd pusme Asaqd Qrégeny o dl Henl&@Lb.
erenGeu @EIGULD @ (PP ene GQSiqenLii @b, 2 eraf®) whpid Ceuafiuih fHaeardseten
Sema eugeubisar UL 14176 Qsr@ssuul@ereang. @55 Crsyentwfles Peak inverse
leren(iodsid o emz Vm erem G(mEELD.

14171, @uéysnuisi owsirs@Gm Gt asiv
i) 1g.8. GomlLnt igenyeuser
il) Qeuddigriifled LeTU@SSLILRE 6D Lieult FlenerSHer
ii1) UPS ( senullem] LileirsLiener auiprigd S(mel )
1v) .8, iflemen(p s Caenanluid Ggmilhsnancss
14.18. angimwsir ( Filters)

auiglILTen ereniUg of.f. 506G 4.8 Adeanene gnlenwwmer LIMILIL TS iq.8. fsamars
IHD&Faql @ Wehahn GL. B Wergen, suurdL LT wHpd Gen &L sy
uralligci sMmbueearThsmars Catar. @@ Wearsnn L@w. Grsgeuuflear Qeafdh
peng) Gunglauns wpupeouns g &, Aserens QHEsTg. DS 8. HhnenesiEnd sabgl
BméEh. caleal e oeer g.fl. Appenesaner (WperwLTs BEGUSHE euUgLILIT6H
(filter) LwemBEpG).
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Qurgiers Brw LweaTURSH ey anlureasafler fo auamsascd £GP
CETHESLILILDETETS). SenaULLITCUE:

1) SUILTEC LT eulgLiLimed

i) @enL_ LT euigliLimes

i) @lem_sLi SLLTAL LT auglimer

iv) enu (1) euigliLimey

v) Wergen sLiumdL L eimev (RC) euigliLimes.

14.18.1. &anurd i suipdusssy ( capacitor filter )
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output C-r | 'RL Vo
(Vi)

|

U iD: 14.18.1 &0und i suigdriedT 165578 my

SULTAL LT enguiuneisn Wensmn UL oreng LLtd: 14:18.16 ClarGissliu’ Harang;.
@Hd st greng Grsgenuwiflen Ceuafiui@ whmid Corh Wersen_ &@ Qenammuns
RenemsaILIL (Hererg). Qrsigenuwifle Gmbg SessL1Cumidlen o.8. sabs féaeonang
SULTALL (56@ @nISsns carhaEslu@apsg. Quigers sliurdlgreang) Geaiswonrs wrmdern
o aref @ Ween(pSsHens aTHiGEELL Hemenls ClBTamL ¢ FTHed ,GW. erenGer igen
o drafl_iged GarT@éslupdenn Werarpss wappriseaar sULTHLL Freng o1 Gen
SEUDSESNG].

2_cefi g0 Qan@ssiu@denm Asard Werapdssdern ewugorar LgHule (rising
edge ) CGug) sLLKAL LT g, eng) WenGempmioen,Sipgl. 196 2 sref(® Saerellen Wsiranipssid
Geopdsmm Gurg suurflligrerg GCon@ Wegen,. R aufiCw Wenafipssn <, Semg.
Sgraug Gar@ssuu@dery ceaf@ fHsamadlear ofsulsflararwdssden Gurg
SULTALL (B enGemdpLd 1,8 ifsul s Wenanpsssans (Vim)é QsneriqHe@ih. ,eme
earaf® leen(pHoL GnBE Ligellud g damGury sULmSLT oy eng 2L Ger
Slerainsasid 8 Lt lereanipssseans e cufldeame. gbleanafle sLLITSLLT 2y g
Blenafipssd od ol WeranpsssHhe aumeausHE (perins 2deaf® Hbereien
D55 e aubg S sLILTSALL o Bem@d WenGeamppld QFigielGHlsimg). & geame
7.8. fnsemesien sjetey saud GepsslLGRADgs. @z odef® wHmD CQeuafluiE
faencsaflelr Sene auqeuriser LLLD: 14:19 6 QarhéastiLGiereng).
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14.20. @sir_&L_ i ang Ciarsr (Inductor filter)

Gei_sLmeng) giflswors wrhpwent_Sem WeaGem L Seng erdiis@d gemenlo Glsnetmn
@R FTHEMD G SFTeuF Qg iFen awfCu Qewdery enCGeanmL_ gl QUTHISS)
Qewuerhmd serew GararLg. aamCe By CGorlh Wergen- R &@ Qsrgrs
BevemrésLILL_(eTeng). e IT euiqlireen WWensHm UL LD: 14206 Qar@issu Hierens.

(DL , .
N
Filtered
Rectified output R W% output

4 3

Series Inductor filer

u: 14.20 - Qgre Psmawindsv G &i_i nutg Ormsiv

Qungieunen 2 arefligsd QanhidsLLE s Weanpsssden jereilenemnt QUImISSISTEn
lenGemmi L. oyemeyld mryLIib. Clungieurs WisnGeamm L oreng) Llewen(psssHS(mbS 205
GO L jerey Gy Camam ellflwnad Casram_gre @psE@ELD. aanGeu @em &b
e i GQaadlarn WenGeanmlLsHen emellenerts GurSs WenGearmLLb
SifsonflennCGung BenCGarpmd ev_flermgl, wHmd WenGam b Genpdlern Gug)
Wenafinésd oy, Slermg.

2 6efL g Qar@ssiLSlen 10enGenm L Sflew wrHoEISEsdE (frequency) s@hsamp!
Qe _sLgmeng Geuswns WearGarpmbd whmibd Weraflinssd o,Gaddmen. caGa &g
WeGem_LSSlcb gHu@Lb wrhnsSen Sierallaner Geopss 8. Hnl yencvsaian ojerailenars
Geomnsdenng). Raen o arel® wHpb Qeuafluif Aseardsailen enaeugamser LLLD: 14216
Glasn@i& s (HeTers).
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14.22. GsirL_&L @Srabd sOLmTFl 61 Gsrsir ang Uiwer (LC Filter)

LC aunqliumetr erefiLig) SULITSLL T opmib e SL T eulglILITenSenen eenprsd: Clgsmat..
eugLILITGH @D, TanGou @l fm emavsafsr ojetey Wasab GenpsslLGEng. LC
augIurefler Slensnm LLtb: 14226 GanGésliu_Hererg).

Recti
Oei;tlﬁted C == RV Filtered
utpu © Qutput

uw: 14:22 LC oug drunsit (Gand = sitef ) auig frumssr)

suunlL_gmeng Con@ Wergen R -6@ Qenewmwrseyd wpmid Qe &L greng
GCarLpraab emeamss UL Geerg. Ge_sLgmeng) (a6l 2 aref(h Aeenedley o crer o4l
fnsiemasailar wrppsder oerellenan Geapsdeapgl 96y SULTALL G Sail-6ir
Goips a.d. iy mesdflen aellenansd WBar@b @eapliugnre Qeuali @ HAésenedcn
2 e .8l Sim emavasailen are WSMID Genpeurs GHéELD

Ggear Qauallliiinée® grerey eflurer 48 Asad HoLsEb. Gaen odai® WLHMHILD
Cauefiui(h) Asencvaeflcn enmalqeauriger LLLD: 142360 Qam@EsiulHiereng.
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14.24. sou 7 ang Ciamssr (7 Filter )

7 agliunefled @rewmr® sLLTALLiser Gen® WeigenL R, 5@ Genamunseyid wibp)b
g6 Bl gn Qe ST L eng CHTLImaaD Penamss Il g Hés0. @56 SjenoliL]
n Gureng Q@mUusTed Qsenenm T euiglILmeH ereimid WHMILd SULTSLL Treng) eulgILImeH
WBlerapiletr (pgen (el enamrssILL Herarsmed Qeaner sULTALLT 2 6rafl{) ey liLmer
eImD emipdaanid. Cungeurs Angemaseaier JHenaaGasd eTaurens HF&wTs
@uugnd euglurer Wearsnfled vweamGssuubdenn slurfl L Taaflen Mwns anav
Zjemey Genpeunsalbd Hmw @em s fllurs_cren ene| swrsad QrEEL. erenGeu
sULTfl L aeflen eped HApsieneser peng SeLulubGdpg. Qem &L_feamd Hn
Ijemaaysafiet gere) serenssGs drop CELWILGZTE SN Jenasatler ere; Coaid
GenpasstLpEng) T eugliureflen Wlenanmreng ULb 142460 Qar@EsliulGererg.

i (BOTETI0 —
f - b
Rectified _{, ._l_ Filtered
C 1 C 2 R
Output T Output

L
v 14:224 T suOunst (&Oundl i o sivel ®)

Béld 2 crer Grawmh sLILTALLFS6T OHMID @6 Qe sLi %eﬂmmﬁ)@dﬂ 2 gefluimed
g-&. Haafld o crer .8l fny yemasaier e Hdlswra GapssLLHEDS.

14.25, Gaari son_Guir® ( ZENER DIODE )

Gleent enL Guin erenmugl oi&ls doping Glarer. HAplilg sementd aumlbs @@ PN
shdl oL Cun® y,GL. Qs Jjen_wners@Huil wHmb swwrer Bleranm ot fluemeuser
uL-b: 1425 (a) whmb (b)sefld Cer@issiiulHereng.
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__':'Vz ’ ope m‘!mm I(z-min)
A l Requirion Region Ir(mA)
(@ Symbol  (¥) Equivalent Q tmon §

circuit
o o: 14:25 - Qaswri swL G

Qamien,_Gun® oy,engl Lniauni(® Qenermiilen CUTE e srgrgent PN shdl en_Guin@
wrdfl Qewerpmid. oy eme fleuten Genemlibed GlswenpnfleanCurg sidd 9GTECIemer
Benl.Qup emiliy zéterg. Qssensw Gsuwmreag srgrraranlGurhsedd
B Gupleudlieme. erhs feuten Wenanpsssdla KNCr&Clerer oy,@Lb ereng) en.Guimg e
Pupgis N-ugdlaefics 2 drer Caflwursaflenr doping gemenioenwill GLTnISS @(mE@LD. ClLngieurs
S1§ls doping Qaneam enL.Cunhiser Gennhs Weneanpgssid KIGT&EC aner gy, @Lb. Cleemt
enL_CGwmgen V-1 2pey auenpuLomengy LLLD: 14: 25 (C) & Qar@ésliul(hereng).

Qeent enLCumgh@ umieuri@ Qeamenrliy QarhsHemmCurg Gar@iésiL@E s
lenen(pssddenr jerellenemCUTnSE SenGamiL omeng) Seflwgns ofsflsfenmg.
BlenrGemn_L_Sdletr emeureng P cuens wpmibd N euenssafled 2erer Majority carrier-seir ol (Hib
umieugned WenGemr_L_gdlem ierey Wasiflas Ganpauns QHEGL. shHude 9Cr&GILarer
< eming WenGenm L sHlenr 2iera 1016 flsons GHEGLD. e W (pSsSSLoTeng)
207 @Lsfd Hancowirs Qma@Lh. Ceanten, Gy Qe cusnsner MGr&Cl_arenser
BenL_CUmIAn). Siensuireien:

1) Sjeuanengp NGT&GILemen, LHMILD
2) Qeent 9CTE GQemer
14.25.1. Qasri oL Cun® uwsiTu@n G ksasir

Geent enLGuin_neng e @ Riseld LwaUGSSLILEEDS. Heupfid Ho £Gip
QanRs S [HeTeng).

i) Fgmew Ween(pSHLd H(Hd sTHamons (voltage stabilizer)
it} 8L r&ener LNFsT&EELD Fngenions (For meter protection)
11i) jeme augaunrhiiwins (For wave shaping)

14.26. el 2. 1flapib sm_Guar® ( Light Emitting Diede ) LED

8g unfeumi® enemrlsd Qrwerppdlemm fply Senenw aumibs @l PN Fhél
L Curh o,Ew. @z afiCw eaGamLd Geddflern Curgy Bbs el Gurl oy, g
gaflen geflyd Glauiuib.
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LED6rr emwoliy wpmd sentwrer @Hui® <y dweneuser LLb: 142660
Cerpaslu Rereng. QHld o P-aems ghdsrarg N-aensulld 2l yn o@sHen
Cupugduile urell GrsEony QFiuliL’ G FEGL. P-aems Risder QaefliLigHudls
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G5z 2 Conss elhoneng) geflen iflserey erdlCipmeflsdlenm senanoClaram g enlGuimg.d
Lmhg Qeuafleugdlenn gefullen Bimiorens) B LweGSSElemm en_Cum e oT&gensul
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13 »
T

uo: 14.26 LED
14.26.1. QFWIDUGBID &HaHINID

L CGumehH@ urieurip Qeneawly Wenan(pdsw GarhissuuhdsapCurg
P- ausnatiLigglufier holes@mbd wipibd N-euens Liguiles o 6rer erovdi_prensEnd enL Gy 6
shdlenw Grrsfls Q&Gbé]éhrmgd. erenGeu sHFuller Bampid Genenmmud Ceuener HenL Glumflenmgy.
WBeror@ld GememnbGuing N-LigHuls saim_sagen GLemge o 6er erovdL prenser, P-ugdufied
valence <Gty v 2 6rer hole sener CrnadlF Qaddlanmg). Qbs Heneoudles valence GLiamigiELd
wHmd sem_sagen CuamyD@L Qe Wild o.érer eremigd eﬂg,élmrr&mrrmgj gaflurs
rfueisflns.

14.27. @emriimseir

WlenCeamm_LsHp@w whnw CeelFssdhend Qe Cuwrear euengwiiLifid geaflufler
@ewromeng] ULLD: 14276 Qarhidsuun_Hererg). enCuimgd @mpa Ceuelleugdleny qaflufisr
<S{ETEUTENE,) LITTeuTT(R @Gmsmsrulﬁla) 2iFHE CemhsEs LR WlenGem L g6 enellenemni
QUTDISE B (HEELD.
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i) Program epeotd QFwenpmidletrn eflerbuy sLigsafled LwsmIGiEDG:.
i) Optical g&eue Qg,r@]da@n'_urﬁw;m’r{d) e S mg.
v) 7 QesQwer wHnb 14 CFsCwem . farsefe Lwet DI
v)  Optical switching applicationsefled LuenLIGES).
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F( QFseen . 1qeviCer 2y, 6n5 Qe cuenswirer QenerT ILGenert GLINBIHEGSLD.
gjenaumeuen (1) Gurgeuren Goidler eumi euens (i) Gurgieurer erdlmifleneumi cuens.
Baupdlerr ienwliyser uLb: 14.28 (b) wppibd (c) safléd Qar@Estul Hererg). ClLngeuren
Crirfleeuml euensuilcd o_ciren enendg LED&saflenr Cribleneunit (penensend Grigs)
enprs Geanamss Il g mé@GD. A5Bs peneanunangl Gurgieurs slener Wleen(pssbd (+)
2 Lot GBIig s @enawssiiuL Ceuam@d CasCumshn GuTgeurer erdibdleneumi euensuiie
o aren enendgy LEDdseflen erflilflaneumil penensEmd GCorsy @eanns
QenemrdsUl Ig(RaGL. QHs (Penemuneng Curgeunrs bluj e (Ground) Gpmgurs
BenanrdslinGeusirEiLd.

Quigleuns o GesGwenr. LED seng Decoder jebevg code converter- saflen
o seflwumre Quissiu@dpg. Code converter ey decoderem Geueflufige
e _ssL10LmSlenn Héenadlen semenwemu) (0 sideog) 1) Cummissy Glungeurer Crimblemeumd
Sdeg Gurgenear erdifbfleraurdl euamsamwus stihs geavlliGear o ez GCsiey
Qelwliu@Sapg. @ésensw Gunglerer Gpillaram wHpDd Qurgieurer erEirlememi
auensuilaren g evfGergaer IC augeugder Dual-in-line package 91,6 e ss16GLnIEenng).

Code convertergeflelr Qeaueflii® ez @empeuns (Low) @@mbered Glurgeurer
Gpimdlereumis igenNGemnyd wHmd siflewrs (high) Qmbsred Qurgieuner erdlibler aumi
peviCarayd Gaiey Gewwnin@deamg. U gHed s LUl @erer a, b,c,d,ef woHmid g
aendlm (pemenmer code converter-enr QeuafluipaEpLsl Qeanemd sl Gouerrpid. Q&en
GCauefSmeng TTL auensenws snibssnrs Qms@h. gatlamn® Cestloerrggubd Qaaden
BlenCemLsHlei jeneurens) ey e Garnrs QenanssuuBiElenm Wergean ‘R’-¢n
epad SLEULESSILGSE DS

14.29. Fbd 19 ywsirdsior_faxseir: ( Junction Transistors )

Emitier Base Collector Emitter Base Collector
NS N A

C C

Eodn e v = &—f|eo [N P [

TB TB
a) Structure of NPN transistor a) Structure of PNP transistor

‘.Em-“ —+-—-QC E B c
E - Emitter
B - Base
B C - Collector .

1) Symbol of NPN transistor b) Symbol of PNP transistor
ut.0: 14.29

lqprendfleuLiT eraLg) epenm SiREGsamerd Granh shdsenemyd GlEmaom. (b
Siffle sLgd sngeamor@d NPN wpmib PNP erenpy Qreamr®h cuanswinen iqymendlevL &6
2 Glang). GNhS SieTey JiHed Gama g P-euens Qunmermeang Qrew® N-euens
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QurmersiEnsE Hheld Qmband 3|5 NPN gorardlevit erenp enpssliLib. winrs
R GODHS JeTe] Jsmb et @ N- ams Qunmemens Qreaw® P-eums
QummeTaEnsE phelld Bmbsred Big PNP gyryrearflao i ereng enpdssliLi@d. Qger
eniotiL) whHfl GAIG o, fweneuser LLLb: 142960 Gar@ssuul_Gererg.

Fhd 190057 Fsive e QoD Oy 0HMID w1 1350765 @&Fuf®

(5 mendlevL_flch 2 efren epeim) LiGHsEnD sefldsaiuns o blpamesr (emitter) LT
(Collector), siqeumi (Base) eremml ienp&aliuid. 2 10peuren (Lpeneamurerns HibL&ESMH
Ganeam®h @S LLGSams. Qg g afiCw Czaegflsn 10enGeam 1 sHlen Henganis
G, eflipeuner LgHureans flseare) wrEgL Lo (doping) QararLgrs Q@mESLD.
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Carrier-s@gpLen Gaibgl Sjgeuni WenCam L sans e(pansGdngl. Bsepeen Carricr-s6r
FHUTE&E@F QFmaILd. hUren L@GHUNeng SOTJTen LIGL L& Carar_srs Qmb@n. S8
o 10 euraifléd @mBS! cu(hdlemm majority carrier-sanen i GlFESng.
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{a) NPN iqgrendleuii @enenrii (b) PNP wqyrenflevLri §enemriiy

ur_go: 14.30 gnsrdsivi_i Glemews sy asir
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gpold guTeflevL I y,eug Sseanene Gapps Wengen, @I sHSlmhg ifls Wengan_
GL58hE wrndog. sord Qsemer Wlergen wrpdl (“Trans” fer res “ISTOR™)
(TRANSISTOR) ereinm gamifienGmmb.

14.31. NPN ipyrerdavr_ i Gawisduiib oisib

N P N e Eluimivons tlow
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siwrer wenpuier Qenanrin GQainuciuc. NPN gorendlev i gy eng) uLb: 14316
Qarhssin Gererg. V , ereip Wenanpsssdlemmar 2 flpeurest pugeml shiuneng)
(penGemé@ s BenawrdgIb, wHpib V.. erenn Wenar(pdssSentdd ghume jiqaumi
shFwneng) NenGenns @ amiy QenemnitGgn GlFEwemHmLD.

perGamag sl Qenentienu ghtibhdsidlenn V . erein Wienanpdssdleme o Lolheures
ugSiafe o eer ey eravdslNTeser lqeaumniLGHEE eanBmellFclsaaib. g emme
I, eremdlm e flpaurey WlenGenmi b CoremmiSIngl. gl Leg GENDEUTET DML L b
Qaram_ LGHuNGL. erenGeu @b 2 cirer carriersaflen iemey Gennauns QESGSLD. i, &Ca
2 18lipeuren LGSl GupaiaumAenn SFlswren sl mmensailc ANserey eredL Fmemser
LG SiqamiiLigHuied o arer hole-s@pL e Gathg [, eretidlpy 2jiqaumil enGenm L geng
Campplefs@w. Wyuperar aoslprerser gnUIMSEGD LHNIWD g aTlsEGD GHECs
Qar@sstiubdenn V.. aandlp enenpsssHenme ghuren LU@EsE GCsdgid @seme
gpuGSsn WlerGemm L Lb wHgd V. erenidn Sleneam(psssElemesd gnUT@ISGL g aumis@LD
Qen e Qeadleanp Sflgerey NenGamsy WenCGenmr b Caibg ehumer thisnGenm L Lb
leg 2 (raunSGEpG!. '

gumenr WlerGerm_L_Lomeng majority carrier Lopmid minority carrier <y, &lw @lyesng enemLD
Carampereraned @eicuens wyrenflevL i eng Q@ edHflen_wren shdl wgyrenflavLi
(Bipolar junction Transistor) (BIT) eren jemps&siuGd@ng. e, whpd ehumes
WenCeam1L_miseflen sl RSGstenswnearg aiflharer WenGenmll $HH@ @rere] &S
(1.2 1) @mésLb.
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14.32. PNP yrardsoi Garuwisduiiib afsio

Sewampdsd V.. Lens dgeuml wpmud ifipersn spflenw (penGemag sy
Qenern ifgyd LopmIb WlehenpSsw V . 2Leng! Sigeumil Hmd erpLne shdlemwt 1NenGeamss
&ty Generriifbigyd Qewcrhné Glalww. @5 uLb: 14326 Gsr@sasuul(ererg. Qgie b
NPN grrendlevengs Guieiny QEwerdmib gerenis GClareamL gl o enmd @&d Geddenn
BlerGenmmi L gl Hemeniowimeng majority carrier- semmen hole-g3 QUINISS B(HSGLD.

Wenenpssd VEE-Wleme giu@dlenn wpenGenmég s QenawliLimeng) e \lpeuresr
Ledsdie oder flseney hole-genar Syqeuml LEGHEE Qaranp GlsdId. @semmd
2 1flipeuraicd o (Heurdleiy WenGemmi_orengy e lipeunelr WlenGammii1b (1) eremiLiid.

Sl eUMLITENg| @Genmeunar gL Le (doping) Glaram . LigHurgLd. erenGeu 2 LBlpaunedle
Bana eurmdlen yFlasLonear hole-sefley Sflgene, w_GILD jqeunulled 2 cirer eTaos L TS e 6t
Geibg Slipaml BleaGeam L smg (I,) e(heurs@w. Bauerer hole-gaer, Weieanpdsid
V. Wame migsliul® gpurda ugdow OsaperLud. @samd o pardsr
BlenGenm_Lpd, V ey Wenanipdssdlamsd geaml whmid ghumdt LGHsEHsE
Ben_ufd Qe minority carrier WenGenmi L (b Canpg epuen ilenGenmi L b (Ic) g
2 (FaS@LD. gpumer LHDILD Sjigeumil erGemm 1L _Bisaflen fal  QE6FGTns wWireng 2 Shaumesr
BlenGenm_L1bd 1 &@ swwrs (1,=1+1, ) @méewbd.
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&L pTenaEnd, hole-sEmd Quigieuns afrdnren Senssefld sLbg GCleaaib.
WeGenm L sHlanenL il Hevawmeng ereslprarsedr Gsadem Samsse adidamsuiicn
BmsEew. @O LimeadfldaL(mEE Car@sstu@dean Qeaneriy (wemenw GUTMISS)
yTenflevyreng QLngans QswaLed, whlausd, Qsfley LEd e epem Haaseiic
Gewerhmud. sjgeurdl - e.flpeunsy shSlureng (penGenmdE FMiL QenenrliSgd, wHmID
GhuTer - Djqeuml shdwneng) WenGenmég smiy Qenemmiiblaib @(mBse 1 rrendlevLpreng
Qs LeHullaflls Geuemnid. @ranh shlseEpD (peaGeamsg sl Qenarninied Bmbsren
yrendlevLpreng Qedle) LGHuilaid Ceuemnid. Goab, Qran® shilaesd KenGenmss
gLy Senenie QrHsTe g yrerflevmreng (piley LGSHuld ClawerHpLd.
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14.33. Asildsrsir s G’ ® SmeH (Silicon controlled Rectifier ) SCR

Hh iz )

e nOanEEI

G G

a) <jeniniL b) StemLwimer @MHiuSH
uip: 1433 (SCR)

SCR ereiiLig) pren® SiHS@S6 epenn shHser WHMILD ppeiml (penensamend GlemesmL
@ Mdos_s8 stsaong. s gLl enolL| LHmID HyenLiwimreard @GHuip
L, fuwieneuser LLLb: 14336 Gemhiésiul Hereng.
14.34. GaFwsvdumBid FEgziand ( Principle of Operation)

sngnyent Henavsafich eréhirblemeumil (K) ol Qurmiss, Crrflereumis (A)&@ Cridans
Blewremps (b, wppid Csl ()& fiflsarey Cridlans Wenanpdsupd Garhds L
Caar@b @g uLb 143460 Cesr@ssui’(ererg).
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Ui 14:34

GCsll Wemenssd erfmblenaureniy QuUIMSE (1) 5 Bmaew Cumg SCR-en
QEwidLn®)

Gsl gy eng Sopg (V=0 ) @deapGurg SCR g @ PNPN e Gur
Gurerrm GEwdup. @seme ]| wpmb I, aadly @ran@ shdlsdr WWaGamsg sy
Gavanridgd 1, ererrdlp spSwneng WenGamsg sniy Qe g Clewerhpibd. Ege
epeord SCR-ar aufiGu WlenGenmiii b Glsdengl sHCGurg SCR gy erg OFF Hlenauicd
o areng) eren FmIEIGomd. SCR-ar Wlenrgen,. wdlliunmeng OFF flencoulled s flswrs
BwEGLD.

Grillereumiibg (A) Qan@dsuu@id Weean(pdsLoreng G!mgumﬁaa RENE AL EAIBI A3 )
Gungl, @@ GO deraripss Hleaeuwld sbd J, spemg ey ghu@L. eearGe
sHGurg SCR-ér au G QFdlemm LenGemL L sdler piene WlEad fsfligres Qeemer
ON Renev erenmmy FamflenGombd. Cal-&@ (G) ereueily lsienipdspd GClETHSSILILTOM
QmaflarpCurg oHs @@ Genhd Coillareumi WerearpsssHa SCR o earg ON
2, ENCa, bs Coidereumi Wenan(psssms “wiley Wsnenpssid” (Break over voltage) -
arenmi FomiflenGoimLd. '
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fiflsarey Cridlens Wenanpssionarg Casl-4@ (G) Qarfssii@denn Curg shsl J,
g (penGeamsE oniy Qemewminiad wHpd sbS I, as AenCGemrdE smiy
enanrgyd GFwerpnid. sHCLITE N- Q&S (erdiblsireuni) 2 6er eravdL qrenger P-
ams HEms Crrsdl spdl J -er G sLHF GlFhab. shsl Jcb 2 drer eresLprenser
sp&l 1,-eflemmed Fi&sLLIGUSTD g6 G IlenGemmi b Ceddlpg). cranCau 5HGLITS)
P-2@&dled (G) 2-cfrer hole-gaer N-oi&dled (K)m Crrédl Ceddlenmsgl. Qsemed Coruslen
amii (A) BlenCGenmLgden ojemey GouGans Sifsfsdenpg. Bsen epod sHd J -6 105
2Fs janey TS TensHe 2 (Feunssluhdng. @uuy by Sebu HerGumdem
Hapesefilemea Gapbs CrrsHa endl, ez (pdley o8 SCR-g arafifls ON Qalifimg.

@@ sLenet SCR gy,ang ON gamai e CHligem (panerm o, el Bigew S HLILT(HS
senenanl QupgiciiGdamg. @@ ON Haeuld @msdem SCR-en Csl (penamuied
QerRssuuidean Wenan(ipsssans Bédeamd sl 55 SCRy g OFF o arg. Sibs
SCR-g OFF Qaww Geusmr@ionemmes SCR-&@ Cgddleny WenGenmL_gdlel 2yaTency g6
holding WenGam L _seng (1) . Gerpds Cauaw@b. Qsemer CFELMSHEG SUSHEG
Garhissiuidlsnn Grrllen eumls Ween(pssslen erallenens Gennés Galam@Ld.

14.35. SCR-¢ir ifsdrarapssid wphppud BarGarm’ b Goipgicr o peay
v b ¢ (VI Characteristics of a SCR) ‘

Sifls et Qarar,. Gsl WenGeammiid (Ig) S eng @ SCR-&@ Qar@éss
LPEemCurg isen Cprbleareury, erfmbleieum (AK) lenempdsioneng Gevpeuns
SBHand L. 5 wpiley L fleflifid (Breakdown) SCR-err VI e.pey uLloreng 14356
Garh&slUL{peTeng.

@ SCR- opang) (penCGenmé@ ami| Qenem i Geuemnid Gung Chillereumiis@L,
erdlibleeumisen Qenuied Garhissiu@dleanm Wenarpsswreng (perGeamsE whley
Werenpdsseng edleyd (Forward breakover voltage) iflawondleny Gurg SCR-, a5 ON
<2,@&W0. ON g ereyen Cprllenaumisal (A), afndearaumisen (K) Qe uild o efrer
BTSN BieTeuUTeng| Genmeusned g6 Wenen(pSsSHlen Henayd Genpuld. Bg B erem
Herefu il (hiefrena).
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) Forward Breakover
Avalanche voltage
breakdown
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B-arenim yerafl sm_@dlenn WenGenmLLomengl holding WherGemm b (I,,) eremiLipid.
@51 SCR g,eng) ON Hevaniledr @réss ComariLGHan Gonhs ere) WG L L
@b B wppib C-&@ Qe lul L. ugduneng penGeamse WensLggibd LgS (Forward
conduction region) eremiLi(HILD.

Crmblerauniisg (A) Gerhastu@dlen Wereampssonang eréidleraumil QuUrmss
a@ifleswuns (-) @wmbgre J, whmb I, aadlp shflser NerGemée smiy Genemrifgb
womd #Hd I, ers arGamdg iy Gemerudgd CEewerhpibd. snGLTs
Wlememepdsoneng Qugeuns yfsNsasuupmdean Gurg e @MUG L GaGeanrsg
WewenpsssHed avalanche breakdown pen Qumlenpgl. igew ety WerGem _gdlen
<jera| CauGans sfsflEgL.

14.35.1. swaTu@iD @i fadsir

Qg Spsramib Wenapmssefice LwsTLGSS ILIBE DS

) ACwpgib DC GurlLrisefld Casgms s GuuBssuueanu@Eng.

i) @enGeufl i wHmpbd sarClanm L s Le@Eng.

i) AC wpgb DC lenahm siemgiumen (Circuit breaker) sefléd Liwsi@Ems!.

V) oGuev sl@uur® wpmbd Geulin s Guur@ (phase control and Heater control)
pEweneuseiles LwsTUREDS).

v)  GuiLfl smigiseflé (Battery Charger) uwiemu@Emg.
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