V aedt = VUF & F faegizor
= 15V

Ah 3 fagteor = Ah wfoaer fei=or x &t # @@
= (8AH)(4)
= 32AH

Aty FT To qT=R TE A 0F a9 w1 " A @
77 @y afe aftey & wifa #1F #7077 g aRe
T & EHT AW AR FTA AT w0 ARTEIE F: S
g afd o & AfUEaw o yanfRe i HiY AW
W w7 § T AR 2

Soft gHTY T (Series parallel connection) : st
TF IIEHT &I ATIIIHAT dleadT A TRET god gyt ferfzor
# fort = Gt & wifes &t €| gw ferfa & der @1 Soft s
qged (Grouping) & ST &<AT =1ted | (Fig 5).

Fleedr {TEiRor & 9T F37 & o ol § gfRa & 9=
T Al HT AT Teel A FL AT ST & 8% I9aTT i
TR & T qHTAY IRt &) @ TUET Fifed e
Fuar faeriwer & ford &Y et &1

— il
11—

O*—6V,4AH —— O
+ -

Fig 5

SERIES-PARALLEL CONNECTION

ELN216615

JSIEVOT: AT o St TETierd 9ROy § 6V AT 4Ah ariRar
(Fig 5) aifsa &1 1.5V @ar 2Ah frefwor amt &« sa@% o
IqT | At Al @ aifSa Faer e sni |

{ W required)
- |\ \ percell ,.l

oy § AT A7 dE@

-8V =4 cells
\%

{ AHrequired |

FHTA it w1 derr = ;k AHpercell |

= ——=ZTOWS
2AH

Tafeeewd : TawR AT (NSQF @@% 5)

AR YT T THE H TR A Al 9T TAF
HIE T qieedl IR FHT AT | STHATT qteeat H b
ATHA FT THALEIT (Paralling) AT & A= &
TR Rt Foil Serw #3an €| woraey 3= ateean
et AL FeE H AT AR FT W qAA qF A
FLAN & T qF T A FieedT AW R TE GG
Eicdl

T A AT SE3I T 99eTT (Testing primary cells
or batteries) : TF &1 31¥aT ded¥ F ITAGA ST F fAww &
T T AT & qgd HH Ad 8 AT | 99 7% q€ 39 ol
% T 98T A4 [ IF °4E § aod sdwd it |

AT AT JIT ST T UF I qeTor A¥ IfRd aleedr
T €| 39 T § G AT e F agd FH LT ot
ST & S AleeHTdr F g & ford Fifea gidr 21

T AT IRIT § ATAT WX g1 T€ FC da<T &l ILard
XA 1 Fgarad f&fd 1 (Fig 6) ™= WX & ¢ & 37am
T F Fleear H T Tq, Gof 34T Sy F7 uw fRrfa v
GETIRY

Fig 6
SWITCH OPEN (NO LOAD VOLTAGE INDICATED) SWITCH
CLOSED (NORMAL LOAD VOLTAGE INDICATED)

:o\c

\

[

+

(V)

LOAD
DEVICE

BATTERY
ORCELLS

MC
TESTING A BATTERY UNDER LOAD

ELN216616
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zatwzwa (Electrical)
zaw A (Electrician) - &« stiw ae&

v 2.1.67 & gwE e

st =it vl - st =i (Battery charging method - Battery charger)

SEEW 3 UG F A § o fwAforad w1 FA A S
o FTH TIAR F JAATAFAT WL FIAT
o TAFLIATET ®T AT FIA 1 QAT o F2=w

o EEEMIEY SR Se av Femamt 3T & ST &1 auie &

o I fruiRor fPRETE adiers & ST FT qUiE wIAT

o FTH i JmAlE R Frate fufret & S & 9T F ae =
o T8 F AT MY FRTETE & T gt R S arelt araenteEt w1 auie A |

AT ¥t srawwan (Necessity of charging) : @ &
AU AT BRT % F1R0T TadiE i & Ad @ 1Y AT RS
wferter sifae &t s @ s oy afes Iame gar 21 e
FT IGHAV XA & ford fRraee g fewm & fAwda oF @y
DC gRT et ovaT aa § yarfed #<| ag forar smaoe
FEATAT & | SITATA TH qedT ATAIH FIRT &F Tl & |

ST waww (Battery chargers) : SIa0 U& A (a9 A
et § TaTEtE e AT 8t ey @ at dedt fAeafia g8
FEr AT & | A FiRa Iga o yaTe I W F qEAr
A et &7 I ST arer Ja & ey # dedl & ae}
AT arett gy 3o & A yarfed w3k Far s awar 21

eI & SATATA THI TAIE HT HITAHE IV ST & FHOMHF
UV F AT ATAF HT GATHE ST Fe & SHATHH 00 &
TafRra #EAT afed (Fig 1) 57 @wawei a7 fauwd=r (Revirsible)
g afa aRTT IqH FEM| AT AT TAT FeLT 41 Hf A€
FT AT 2 |

Fig 1

N _
LOAD CHARGER
¥ = \ CURRENT / T =

FLOWS ARE
REVERSED

BATTERY BATTERY

DISCHARGE CIRCUIT

UF WATASF | UF QAT TRTT T SHam & At F & I
HAT FT TF AT BT & A ot o smawaswarga
e F eI F ot # Srev 2| FF e F anfafw
e ATAVA a2 HAHTAF THY & JeLT ATIH G Stedv 2 |
BIE THT & 13w Hff Iuetey € ot e ffarer Fefmw & &
fort s & A o €1 s v aRkadt DC ateedr wiitw
aTqfer ot et srawE A wife ST w1 #Rar 2|

JEwE 9T (Charging current) : fft aedt &t smafe
FIA AT TE A © b FHAfanett gy dgfaa o= & ot

16

CHARGE CIRCUIT

ELN216711

& T 9T & Faefq Y | g7 e (Set) stEwE 0¥
At aicear #1 @ wXa 3T AT @ a9 St oY smans
& & Sl gwafe uffEe ardy gy 9er ST &1 (Fig 2) s+
FTE ATAIF AU FieedT IR &id & FIg 1T JaTRd 7Lt Sl |
RT TaTE I FIA & ford ATA9h dteedl &1 e 7
F& & tfdrd TET ST 2|

Fig 2

CHARGING CURRENT DC POWER SUPPLY
AMPERES /
@; VOLTS
. .
L4 | o -
—@

VOLTAGE CONTROL

SET ABOVE 12V
12v

BATTERY

ELN216712

TN A¥AT AT F AERT FA & G2 dedT & 9T A
giafoaa #x= & forr e famgett &t e 3= =nfed |

1 faga sroees &1 smifas o=
2 e & TS 8o & ateedr
3 UAF A # TR "UeT griRar

AT a9 AT (Preparation of Electrolyte)

A § ToagIdTze g AehEed O § 1.21 dX 1.3 % &9 &
fafere eI gar @ | W § SYae ufie & fAfre
TEATHYIT ATATE T2 1.835 il &, gAferg ufe i ag &
ATAF & | A7 T {3 ag Fe & forg ufie ax ffiR-¢ smgasie
TATAAT & 7 fF it F tRe & | 3@ ave, tRe 1.4 : =
fafiTe TEATHY dF TAAT BT € AT @R ST | T dey
# WIAT qEEEF €, at g8 1.25 &7 fafite qEamd aF qi)
AT FT faar ST € |



fafire =YW (Specific gravity)

T axa & RF T wrET % = # Sgad 4°C & ql A
HTAT & SATH & AGATA F LA &l (AL TEATHIT & & §
ST T & |

fafere earado =

(mass of given volume of liguid)

(Mass of the same volume of water 4°C)

3HFT AAad © & ave & fafine e ava & qu A/
% T aot AT | 4°CH I H | TaT F1E TH7E S
gl

ot # fRafa &1 e F F ST (Instrument for

testing the condition of cells) :

grEger (Hydrometer) : fSRIa sterest 7 smafar wvea s
grggriieY gy AT Srar 21 (Fig 3).

Fig 3

RUBBER BULB

FLOAT (HYDROMETER)

FLEXIBLE TUBE

BATTERY HYDROMETER

READING 1.150

READING 1.250
Low NORMAL

ELN216713

= 9T (The main parts)

&Y FT g (Rubber bulb)

&= Tt (Glass tube)

< (Float)
% @< ot (Flexible rubber tube)
eI FT A fera feafer 1 adteror us se<t STEgIH ey 81T &1 a&dT
g 7 wrdt a1 fagA sreey 1 erafeE wwe wiaar €1 4%
forRI sTrerer Y A=At TS A & e et & arg afkatia
EIAT & ST THeleT IE AT FE A HT ATAIFAT & % ITeaey I

T HTAT T AT HEA & for TAF T FAFZIATIS H T o AolTe
&7 T gfawa aw 2|

aw = fafa TEEHIET I8
T =T 1.26
50% =TSt 1.20
fewmmsr 1.15

T aoTTe S & ateedT, ST ST FF Wifd WX 9 L HIAT
TRT | FX S & TF XA TR A dieedl T & ozt
TS ATZCH Gl A a7 7@ F, deL H1 (3 dteeal H1 A &
T Y | SFARAT W FieedT TLE0 HieX JadT Fd ao7T
e icedT T AT Hh (AT 1 @ahar 2 | (Fig 4) 12V st
& ford 7V & 9 dteear fAete g1 a8 d@ohd Fear & fF ded qifua
R LI CINCIE RS

Fig 4

gy, VOLTMETER READING SHOULD NOT
DROP BELOW 7V WHEN MAXIMUM

LOAD IS APPLIED.

y IGNITION
SWITCH

ELN216714

= fHeriwor feaww adieror (High rate discharge tester):
T IO § 8T Y TR fRrfq s & Sher 21 (Fig 5) &
HIAR FH 7 (0-3V) ateeATdl &t UF o Ty & < &
fea strar 2| efime seE ThEe & fod oF &« & fiaa aw
I ST € | UF Qo ®9 & qafi &« ot aw Rafa § € qof
AR IXE TGT FAT 2|

Fig 5

ELN216715

TF T Aehes dedt @ e g fia wft | avft & @
et ST 8¢ & 6T 8ld & | e qor fA=rae e srhfaemae
A B dA W IO e ferfa # forr gtar 2

T® A #t dieear (Voltage of each cell) : @« & atcear
T% MC ateeATdt & ATt STt €1 qut smaferd &« 2.5 & 2.6V
HT ot feerafo &1 1.8V & 1.6V A% &% 3|

F rET @ @ forfa st w< s ev qur f&fy f[Afea
FAT ARA | dedt ® gea fAmfaren gwr w@wgfaq @ w
et & =R |

afF T 3t SroraT A ST & Huft srEr gAY ® e
FTI@ & Al AEF e & A & d9 favarag =i &
fort a+ft srmafera far st arelt dedisr it For ateear & sTfew

TAfRFA : TAREA (NSQF @R 5) - 31vm® 2.1.67 | awifa feia 17



TET BT ATRY, 3N THTT | A9 aleadT HTAT Sl &I
Fieedr & Afes TE7 g7 =31y |

g g wrauntwat (Safety precautions)

e B qTAEH & ford Tad & Tee f smagrtE S sgared
FIAT AT |

T 19 (Topping up): afe Tedt &t @ag X faga sraea
&< 10 & 15mm FH € Tt ATE{ad ST g1 (Ao © v %1 gar
FT Gohideh T de WL o7 =1 |

T 3w & ford A sty 3+ A A T |

AR F THI WA=l & IO A9 & @9 & o
e = ga e oA

@A (Ventilation): F&1 Stef dedist &7 &9 AT &
IAAAT & AT &AT 3Ty |

ST 9t AYAT o A A & Al IHE I Ar "G A
Eucel

e e deaer TR B SR | AT 3% AEIE & T2d
AT AT | UgHfordad Foil & ST LT ATred |

qof &9 & ATRAA 8F A & T AGULH (G ATHST &
TANT TEed H AT & ford wET A =\ |

forim a=t & smawe 7t fafRet 9= € (The methods of

charging secondary cells are) :

fer g fafyr (constant current method)
+ fer faya fafer (constant potential method)
fewesT fafyr (rectifier method)

R g fafr (Constant current method) : 7= fafyr =t
I Bl © FeT YAl dteedr I=2 «g DC 220V, 110V
gTfd & | A 9t oy dteear 6V, 12V gl &1 dedt emf
ATYf dfeedT # AT #§ FH AT © A TH AW rdqar
afadt sfaztas aedt & A (Fig 6) =it & awfRa w2 =
AT & | 9 FHRO FSAT g AT & i fafer stew (Ineffi-
cient) 1

IeEnT (Use) : oiferd @ & dat &t fre gy fAeiwor o
ArafeE w3 & o

&z faea fafir (Constant potential method) : 5@ fafer &
FeedT UF Afvad A aorwer 2.3V ufa &« 9% sgefeara gtdr
g, 9T § A& &M 9¥ FHAT ATl & | U afadr gfaeies
it & g e smar @1 gaferd 2.5 & 2.6V ufa & &1
FleadT &ld AEE a1 &1 12V #ieX &R a4t & o

Fig 6
L+
o
220/230V
DC
o

—
L—

Jf

N

ELN216716

CONSTANT CURRENT METHOD

AR SEFAT T 15V & AT g e F o fBr
oy fafer & germT § W wlte &7 gar € o FW gy war
2| (Fig 7) et smmav & fer fowa fafer & g & wefia
AT 2|

Fig 7

L+© 7\— —— @
LowW I
VOLTAGE } i
DC | —
L-o T = —

RHEOSTAT
CONSTANT VOLTAGE METHOD

ELN216717

ITERT (Use) : R Fieedr frefor &t dedfist & smave & o

et fafr (Rectifier method) : st smaw & o ws
fiear s sEie & fAffa gar & ot &g & smfa |
Tt gt & | (Fig 8) | ateedr &1 a=fid #e % ford (Step
down) UH giE®HR g gdT & fmw 9w s & fom
S & | U ATt dieeardt FiE@r e w=ea F:1 =
feear A & atar 21

Fig 8

L 4 o—s
\

T
AC [
SUPPLY }
\

| —

RECTIFIER

STEP-DOWN
TRANSFORMER

L

ELN216718

RECTIFIER METHOD

faeger smaw: (Trickle charge): 5@ de&t &t «fa @g &<
AT AT 3¢ &1 2 & 3% TX A% fafdy & maford fawam
ST € at 38 faegen smae a2

ITERT (Use) : Fi 31aT ST dediel & ford o smsfRrs
TeRTeE & fordr |

TR maw (Initial charge) : T & mafe 7 st &t
T AT AT ST FEATAT | T % ST &1 aATelt Tiham
g famior 1 frar ey 21

TR S & fordr e smifars wve are o SR sroeed
AT H W I e e am I gt s d F o &

18 TAfRwd : TARIEA (NSQF @2 5) - st 2.1.67 & awifee Regia



o7 got & | TRISTE AT FT TOH FIT & T8t dedl H
wfder g J1ied |

%o\t smaw (Freshening charge) : 5@ s Tt de<
TEAT A ITANT F AT AT & v 7% giAfvaa s F ford
TEH YA f w7 & e ferfy # & wr €, w g
daw AT S @war &1 §9 THY F SATA9r B ST e
Fed & | qTHT: AT ¥ 9T S9 0T d% AT H ATT9HAT
gl & S a% i g=T &1 Aafy a% dicedr T¥ET ATafarE
T | #I TRadd 7€ giar |

Fd= smaw (Boost charge) : afe &0 arelt & awg aadt &
st e &7 9T &1 W 81 at arelt & R w 7 & 1w F
AW AT ST "FAT )| HAE AT w ATET FEA A
aef fafyr wfeardt Ay 7 &, a8 ams wikar & wify &
ATETANT TE H AT & | TT FAT SATHT(oTH I=T A 3 &
ot wer Faa a8 ghfeaa # & o faar omar € &
FeIT FH | FH TTell & 3T ds% diT & |

=<t =Y (Battery chargers)

ST STrfores Fet ¥ T TUITeAT AT &T ATl & aF I 1= T
A & GIT TTAeTiid F¥ &1 ATa9IhaT St & | gTeAifs et
& Foqu faftes et st fa efaum & st srafas gt &7
¥e fIadl & S8 &7 9RT ©hT & g A1 A1 A1 AT € |
FELY AT, TIRT A S8 AT CHF A AT 7S 6T ST AR |
I AT HXA HT B ot T a & fFewe w3 F o da
FA ST @ACATS S0 |

safs fEfas a1 Resad dedt # 0F ot 9% fawiedt @it st
A % Il & S % 9 fSearst 7 & I | 36F 915 3= dedl
T & A § RSt T s @ o) 9w R | w e e
% forg da @ | syl fBfeaes aw fuiRa waf & qea o<
=T § =Tst A feErst 7% FT AT # g @ |

Tt =Y (Battery chargers) : 3THAIR 9¢ UF A€ TF
fora /et fRamsw &tar & s AC 377 3 DC smsege
& I &l & | &1 |’ STt e & forg st JeiY &7 v
faraT ST € | 89 o @ T uw fafoes awr vt st
SeeT fRom & gt € wfafwar o e # a8 et € 99 ded At
F farsTelt &Y ST Fear & | =fenr F Ftem wfafwr @ o
IAE A AT | T8 THEANE F1 % T § g FoAt & Hereo
F FeTH qATAT & | 39 Hufed qEEiaE Sut & 5 & faga =t
& gftafda & fRam omar &, 5 e & awrs @ s & |

T FL AT T ATIROT DC Ira¥ Frg & St AC B & 19T
arfer &=t & A 1= Jed A goaT | afeest 9 DC wra¥ &t
S et & | =T whrar # freet ofix feer #e % forg
& AT § AR TETa® STHLT &M & | AT Je<i At
¥ famforfaa = wmr et & |

i) =TEr T AC A AL F o7 U BT TS ZERHET

ii) Fteest Y gT fAyieer & fou uw ey fw

iii) AC &1 it U 3 DC a1 # ager & forg wa TRy

iv) ATt % Asd dedl | T ARt F¥e % TATE F A &
fore us wisar @fea afde |

femfor (Construction) : Fig 9 t& =fi® 3@ & STt 3TT-
T Hewl Ht fF@rar & S dedl A a1 © |

Fig 9

STEP-
DOWN | _SELECTOR
TRANS- SWITCH

FORMER

CURRENT
RECTIFIER[—] LIMITING
RESISTOR

BATTERY

ELN216719

I8 TEdl, U & SIS EHTHY & ST AC B & I+ dfces &f
FH AC Tieesl § ZAHTH FAT € | SaBRIY HT ATH ATT9TH
FIRET qrax 9X T ar 2 | s Afae-sefmy s &
ey =TSt FEA F foIT TgA SIS FABIHT FY ATFTIHAT &leAT &,
Safh 3 ATHE & EEELT F ANT S AR AT
ATATARTCA THTIT FeLT =TS FIA H1 ATTIHRAT gl € |

& =T & forw giawTdR HT ST arHT=: Bdes aEfer
# 2ftve 39 & forg #ed € | SiawiHY % gIRT dleesT Hf HH HI
F AATAT T AT WETAYr (AT (AT &, a7 =nfon afdhe #it
T AXE & ATZATAE FXAT € A 36 THR I dreed AC 77 &
TAFET IMF & @AY H L A6 & G FT aadl € |

sAferamier det Ay fafea farg o &t aeeex fe= & arg ye
U st @ i) |ieT (coarse) i) 3% @ (fine indication).

HIE TAFHAT T qedl & qieesl & ATATY IZTET0A: 6V, 12V,
24V, 48V & 3R F FFATY ATICYE TS, ATees & F9 & [y
g1

TR AoFe ¥ (&= HT ITANT FH AT I= ¢ AR HF A & forg
T Smar @ |

FewER 7 ateest AC Ft gH-sTam™a DC # afafdd #3ar
g | 3yFER & AFewrmr gid & = A o% Jedt I &
fore o faFeT ST & |

a) @ WEwET (Tungsten rectifier)

b) #ewr vwRTHET (Metal rectifier)

c) S Tt FRIEET (Junction diode rectifier)

3ATSThel, TRTSTT Y Sy ST S ST & a1 Yo {3y
I € 5= mifere Be IFwET gwedl ot Fr AT 2 |

TAfRFA : TAREA (NSQF @R 5) - 31vm® 2.1.67 | awifa feia 19



FE AR # IJTANT &7 AT FAHEAL 595 T8 AT IO
AT THR FT & @l & | Al SATGTAT ASAT § q0F AT
LFEHET FT STAT AT e 2 |

TTATE FT ATHY AT FIE F ATTIIHATAT ¥ AHT FaT & |
T T T, BT IFIHRET P ieds T ATHAT FL4 & forg
AT st & ST ST =Ry | et ot S sEie &
ST {3t ST 8, S9g W f&F (heat sink) #T =T T
ST & |

Fig 10 t& =% e & &1 fafss gest &t fGwmar & ot
AT o7 iehe & et a1 FeA & oy Iugwh dedr
AT 91 & |

Fig 10

STEP-
RECTIFIER
DOWN

— WITH

TRANS-
SWITCH
FORMER

CURRENT
LIMITING
RESISTOR

BATTERY

MAINS
AND
CONTROL

ELN21671A

1 wLAT (Working) : 32t =sie & forg #3 afdhe Suerer 21
fardt oft ave & Faar 3 g9 ufis s@uTer (U e |afder
&t TST AT AT & |

afke 1 (Circuit 1) : €T SIS ZEHHT & TAHF FoSell &l
AC #7 aTE & Srea (Fig 11) & A TS A rrafeas
& @fae da fefa e o 2| 'Y sea ffaws aufer #
Hed FeHER a1 SHEE @A o X A= I H I
e & forg se fafifer sfoiy semar @ & it us sefiex
FIET FXE FT AT F ford T M@0 € &7 § ®e 7 "
Y Ficest & AT & forw @efora fram @

3 TEHT FT Afhe Fad TS & ATAT § HUA € AR Je®
FIforr & I Efy & I AT o 3 & smavawar @
¥ 8 2 diest ad T 9T € Faw fanw 1B atwew
L AT ITH & TF @A AT (AT AT qFAT B |

Fig 11
Sy Fq A a D1 Ry Fo
ﬁ —
10Q,15W
H CX) S2
@
[ o &
L 240V N N n L- L+ 2
o

gfe 2 (Circuit 2) arforoors sfaemt F amrd § Ster fAfw
Aleest (AT dedY AT FXA FY ATIAFRAT Bl & ZTAWTHT &
faforer guech & fafer v et st @ ofe saversar sgamr
ATITYE Tieeo Actaex &= & Wrer & & & Jgam 797 #2 |
(Fig12)

T STATAT ATSAT FIE FI TF AT AU TIAHAT & & ATAR
H ST o ST HaaT & F8T wW ateest Aot  forg T g
S & | TR ITET STAE & I forst YfFewray s % forg
fora staT 2 |

"f%e 3 (Circuit 3) : AfFe (Fig 13) # UF soFs(w® afhe arar
& St AT dedt @ ferfa a¥ A9 @A € R fe aega
FrforT & fRafia wear @ g affe S i &t o aura
FIAT & TG T AT FadT & fF et g a8 & A g 2 |

TRICKLING CIRCUIT

Fig 13 CONTROLLED

RECTIFIER

|
’

CUTOFF —=
CIRCUIT la,
|

240V A.C SUPPLY
=T
8
o0
m
. B
i

ELN21671D

L—

FX ATHAT H ATORT THRAT T a¢8 & FE qel il © oAt
gt &t o=t fRrfa & s wew & forg e =S e aw e
& =Tt fFar strar & & fawe =nfwr (trickle charging)
Fed 2 |

Fig 12

Tr COARSE

—o\c

O=—1~—=0

10Q, 20W

L 240V N

SCHEMATIC DIAGRAM

ELN21671C
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ot (Electrical)
zawiwa (Electrician) - a«r stiw seft

v 2.1.68 & gwiRE =i

et #1 aRwm, @van aun wawaEe (Installation, care and maintenance of batteries)

IqA : 3 U & A A oA faforfaa wRF w A e

o et & aReamew 2q R wy R FEe & g awmn
o AT & HXAW X TERETE &g Ren ey we s

o ITH F IETA AT FATETE & T9F &A= I AT qraur=El it L FIAT |

et Ft wTiE A F forg e

STEATHIT WA § Sl 1 SO & S (Mt MeEe gt
FT qTeAT AT ST =1RT |
o TITIUA JedT HT & TH SAar AT @t § o6 ST A1y |

o AT Fieads T HT U F o0 a8 Fawa Faeq A=
YT & IaT ST AT 911y

o JE T FARM & TEA AL LT giAfTad w1 F forg 3@k
arstifed &1 fAurfed gat &t St aEaTigEs HAr ared |

o stferga o gferfaa anfte #t Faer @ & oo safa &
ST =TT

o gf Rule Fgiar S ATHET & Je3T =TT F AT av TEd
AT FAT G TSRAT F TET T E +ve AW +ve A Tw
T 9S4 FA¢ H a8 A & (o7 Fa¢ FT TAH |

o THT 3T A F forw st Fr T @i (expose)

o O T H WIAT H Sy & ar fAwtar Rl w5 s
T HEAT AR |

o AT T AR O el FE FT e #59

FT GALT /IS &7 qFar 2 |

o THI GTATHH / AT AT S8 I S AR A
TEF FAvad A A §AC ITHIT & IJTAN & |

o T ITH F AT FTH FIA AT I IoT= & Aheiteh T AT
Y|

o FO & i Ft THEHT HHT AL JomWT ART|

o FTH F I W TX TH MY ATFATES %Al & 7 T |

o I F A A FAwr we forg fardt W sfiwTe ST
& effime &t 7 o e |

o FE T HHFA FAT FT ITART T FY g80% HILOT AL
&fer &t wdl 2|

o FC T H A Y AR HeA & TEL@TE Y (TH TH .UF) JeLT
H gd It T ST |

o gfAfvaa & fF e I & e o=t fafa § arw
& ST geeAT F AdA & forg qata ofarE & I £

o gfafeaa w & asft T somelt d=mem a2
o ghaffad &3 f& aedt &7 A Ffade ga=a gaRr |
o UF UITATEC Holiedh § Sl =ATUa 7 FY |

FTAA F W A AW (Care and maintenance of
batteries)

HET AT qEST H ITAET I TRl § weAr vl |
af 379 Ifud &1 & w1 A7 & | Fafua s 9+t It
ferfa & waw & ford siawers © 399 S a1 oty § of gfe
gt 2|

AT Y Teh AqdH dteadT A 54 1.75V & g9 ffEfee
TR FHeaT =R |

srmatera ferfa # 9t &t ot eafdr a6 A8t <@AT "Jred

qrEfad o & WY X g strees #1 @7 afdedt & IW FH
& %9 10 & 15mm st =1fed

T &1 AT AT FETT S=9 e T A8 HAT 91 IE
SHSH TEET AT F A wear ¢ | aw fwtaret & Hevw &
AYAT BT A1 |

RIS & TeeTd dedt H AATT TR T FX 3T A1y |

s fAeafi det &1 afieror & off o= Fuafeor whes &
TET FEAT AR |

I= futvor feEfta e 1 = Faa qmafla aehs
9 10 sec & #H Iy & forF FLa7 =TRA |

ST F ATAVA T AR & T8 AL 1€ | I (A TTHe
FT ATATRTS T A AT AT |

FIT AT F&T AT WA qFifad g7 arred, e =
FT TATET @AAT [aF & qF |

gt fifeer gameer TR e | =i aeq @ a7 v 37 W
ggifera el sretfua gFr =y |

e & I FAga ATHeT SaEA & FART ST © o Aer
S AT FAAT A & &= FLAT AMfed |
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a3 St # T safy & @ 7@ Far W= @ at ded w+t
forger: stmawr & e

A qHT (e o 49 % wae e & ol g @
arfed |

= ¥ UX AEIA A fARmEem 7 % | gaw afgar st fRrfa
& S AT & AR G af At 2 |

qrautt=Et (Precaution)

ATAIA FIA AT GAFGAd T A o ATAF & gTcHS fiae
et & AT ST FHOMEH AT Je<t & FHOTeHs & JeT 2 |
ST Ffe Iof @ § i 39 ORT et WY ATA9E qE
F e &7 g afaud T awdr |

gfafeaa #¥ % smavm awg @« #1 ar fAwtare & o faget
& ary fafefea #wr 43°C = stfes 72t 2|

100°F (38°C) W% SeTRA qof =7 & AT aedt awrer 90
fat & ame a% Ior e JET aed & 60°F (15°C) 9X HIETEA
A & 90 fIAT & 31w AT FT Fael F© AW &T S| I=A
ATT TTAY G H FHH FLAT & Fored gl 7afer 7 gl |

T & o | ATae e e gHi| &Y o @' 8 ofa
weAqet €| 3@ fwtaret g d@xgfad A & sifew a2t g
T |

gHeTaTe & #HET dE deds Saesii 49 S Fedl §
gHeAT au uF ATy 39 A\ F SAer dwdv o | oraw de i F
¥ faepie o a%dT ¢ a8 fawhic de<t AEu # dis g%ar e
fora® &= # A= oY ST 9 dwar R @@ 2|

AT F AT T o8 7, FU, A st st dsa & 1
Y| T FILT JqA T SO A SAARF T | g
g |

AT @ FHLT ATIAT S8 TALT 79T § 99 g efiee
Tiee de<t F HTAE HET & THLT STUET 8% 99 & @ F Y |
FaeT FEIfAd ATE S ST ST, A (AAT), T AT A
FT & T FX A FIL F THS AT I 9 & @0 FY 3 |

T G AR Tt T FF FA TAHT GIT GIAT A FHT AT
F| Afe FUSt et @=1 9 A9a T SEr €t R @=
S § o7 ST 3HE AT STl H SiS HY AT H @G AW
Ol & @ FY | ST & TeEd 9T SO 8T g Y
qeT & o T |

22 TAfRrw : FARREA (NSQF @ 5) - 3 2.1.68 & &t Rrata



ot (Electrical)
zawiwa (Electrician) - a«r stiw seft

v 2.1.69 & gwRE e

aiw @« (Solar cells)

IqA : 3 U & A A oA faforfaa wRF w A e

o TAT & AHAH ST A, TAT I FIA H1 ATTHAHAT AL HLAT

o HIT AA/HI AT AA & a0 | TqTT

o WY A & Ao R, qvaen i aee faftrearet # aviw =
o R &t 7 araR sawEEan & for, sioft @ ARTTR @ AWt % "HE a9 & g sawe o wRAr

Tt 3=t (Heat energy)

THT HSAT AT T T U A 3 ATATE § T @A % forg
Tqae 7T AT & ST ATAT STt & ETeATfeh T STANT S8 & &
H T & a1 &1 heTs § THT & 77 & 3T 3q% TR @wy
ga #t ferfa fafia gem 21

$o A @I STEHT FT FAT A T qeT T ST FA F oy
A HYAT & BTAT( & FRGY A & FH &7 @ & M2 F & aut
% AT AT T & T e & T 8 @5 € | 36 ALE I8 Aa90H
& f& W sfa # wgfa & s=it 1 3w e faeer Tl

ZHTOTT ATHfas AATLAT FT ITATT & GF & TH & THT A1
e & THTYT | &5 AATAH % T T qeT B AR 2|

T qo/wdiatetie® ad (Solar cell / Photovoltatic cell)

HIT T AT Fierdieess aa U & g & S0 T ottt
drem & wieaies® T9E § G ot § a8 ot © & &
Hifas 7 TEEfAE FaumuT Sdr 81 I8 wiedien® ad &
T W EldT 2, T€ 50 T & qisiod e o awar @ & a2
TF UET g ST 8, 99 qg TH F A¥E AT § dr 36k
forger srfSrereqor St e, aieest ar wfawry afkafda &t s 21
HX & Fieraiess Aedd & a9 & @ue gid €, ga¥ &t 7
TR AT O e & A9 & ST ST S 2|

HIT BT HT BlElAleesd Hf €8 A0 (HAT ST qhal & AT
HIT T AT A FA THA AT FOH THRA SAA F A S TC
FEAIceTs® H A¥E F1 Fed & | ¥ FelfSTFeT Y dE ITANT
T T (S & oy g=pie fdaex), TohTer &7 TelT #d @
T T IE & qHIT o O g [t #t s 3
&, AT IHTI & AT Ht A9 2 |

wietaieerg® a0 (PV) % af=meam & forg 3 wifers fawroarst
ST AT &

o UEHY FT AT FLH AT Al FAFEA Erel AT frwedr
(extraction) 5TrE |

o fAUda gFR & AT qTEHT FT JAF ST

o el aRuy F fog smEw aEst #@ guE e |

HY & IEA: UF 98 Bl SAS 8id & off 360 Y& & fesiew
3% 3 @ % 3wk W el ateers® gite #t ave aR=nfed sidr
2 Y atfes & srfts o sneeye uifts ¢ &% | 59 & & g
T 3T WY e F a9 § g @, F et 100 mw/cm? e
el

T fa9iT TR F @ & # GCAAT T ATIT FE HARA
Fig 1 & famamer mam 2 | 39t S ade agd dadl P-T& & &
T qerd & a1 gidt &, fmd g, affRr a% e w7 a5 |

Fig 1

a) SYMBOL AND CONSTRUCTION

LIGHT ENERGY

A o eomacn
(C:r) NICKEL PLATING

p-TYPE SILICON
+
LOAD ;

pn-JUNCTION
n-TYPE SILICON
€] d DIRECTION OF HOLE FLOW
’@ DIRECTION OF ELECTRON FLOW

SOLDER

NICKEL PLATING

SOLDER
(-VE CONTACT)

b) CROSS SECTION
CONSTRUCTION AND CROSS SECTION OF A SOLARCELL.

ELN216911

P-SR &7 9aTd St fishet wieg R 3 Mg & gtar e aet aifefe
ATHSTE THAA & AT A= & W T ATHee A 2 |
arfirer ¥ IeATfed HiY & # qULT afgAt vt & o sueer
HACT BT T q&TH FALS &f aF |

faferr i & W&t & AR &9 & s<eye wite 50mw/
cm2 & 125mw/cm? % Tfafda idt & s f Fig 2 § R
T € (Fig 2) ® fRwamam 1o 9 |7 &<t & SATersqon & Jefie
FIATE, ST 100mMw/cm?2 T STTSHeTe 3T & | STTerator a5 =i &
I g AFH T & fF 51 s<eye fiqa nite afde #
ST At 78 50mA FXE 3T ST ATFTYE dlees I &f AT |
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Fig 2
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OUTPUT CHARACTERISTICS OF POWER PHOTOCELL FOR
USE AS A SOLAR ENERGY CONVERTER

ELN216912

A 98T § A A gaAr 7Rqe ateest 0.55mv Rt 93 8eYe
FE I AT | FAfIT I Seye g & Sl #1 g &
TferFaw sy Nith T TR=fer ¥ & forg stfSrereront & geat
(knee) = aft=rfera fFar ST =1fRT | @i &t #, 3= AT
¥ ATITYE WfTh oe AT 2 |

qTEY BIEt BT &t GIT Foll TREAF & ©F § ITIANT e & forg
ey Afsraern &t (Fig 2) # feamm i &1

Fig 3 # u# #fi-wwT & 2 #1X &t &7 aqe fe@mr ™ &
ST T AT & E H qRArferd & | AT d19eye aies T
FA F g o et H AU F ST AT AMRY, AR ATTwIH
ATITYE I T FIA & [T FYBI & AL § SAIST AT
=ifeu |

Fig 3

18 PARALLEL
GROUPS

f—)%

1] = :
13 SERIES —
\ \ 1

CONNECTED 3V BATTERY "— 12V

“lesl 7

ARRAY OF SOLAR CELLS CONNECTED AS A BATTERY CHARGER

ELN216913

3TE¥IT

TF T & THIT FHedT0 Fedl H =i AR @ge TV & AT 524V
T qR=Tfod & ¥ 3 TfeER #¥e 9 99 d% odr @l
AHTATAR 8 &1 e 24V afgat & =t F3 & fog ST
3T STTaT & A Al it U 37 H 10 99 a5 Hioa wEw F o
TF 8 I T ST 2 |

ot 7 WAL TSl A e AT Fo qAl HT G&AT & AT
F<, o #a a9E 125mw/cm? i STSeYe JaT €|

&« (Solution)

Fig 2 # 3@ 9% UT% & JJaR A qa (Fu1 aRad®) 0.45V
T 57TMA T T afR=Tferd g14T 91T | 78 AT & & =wfonT
qleest I¢T Aleest 24V & fere T 1Ry | §iX & & 26.4 Fice
&Y afthe &t =T % forg faet Tl

SOt § [ AT AAT H FEAT

Output voltage  26.4V
Cell voltage ~ 0.45V

58.5 = say 59 &«

TV Frdwa F g3 @7 % T a4 g foran s arer smaer
3ufRET x 459¢ = 12 TfRET 79 SN | I8 |iY & &0 10 g
SERHCRERIESICIE |

Ampere  hours _ 12
hours 10
= 1.2 ufery
AT § I ATt Gl & aq8 0 geir
— output current _ 1.2amp
cellcurrent 57 mA
=213a

A FoT ATIAF el A dET
= Sy § AT A7 AT X FAEAL § GBI A0 q&Ir
= 59 x 21 = 1239 &«
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