srewiea (Automotive)

s 1.4.44 - 1.4.47 & gwida Rrea

#*tw+ it (Mechanic Diesel) - @R v ot

T8 (Battery)

I : 3H S F 9 A A frafafad w1 # anT e
o AT T TTHTIT L FIAT

o ITITHE A FT 3 AHATAT

o TOT AA FT 3 THITAT

o HAT A A F FFATOT FwETAT

o Rewat g any TaEteE B e s

o AT T THT TAIAF hAT T FIAT

o T T W@ THATAT

o T FT g FAT

¥ foga wEmfas 47 T @6 T eeEgie Y UE

TAFIIATZE BT 8| FAFEIS 3T ToagiaEe & 4 Taafe®
gfafear €9 & des 3= ear B

I & d%E % B 2|

- g9 & (Dry cell)

— et " (Wet cell)

@ @ (Dry cells):

T 8 | 9% A7 I ST IA13e eial © | TE AT AT 82 erar
T o oo fady of feafa & ser farm s oaekar ©)

el A (Wet cells):

THH a1 @IS AT UF T8 TolFEIense eldl & | 39 Fefl | =rsf
3T fewatst & & a9 T4 &7 Jre fAwred % o 92 st o
Eid § | ga9 ferd o et I © AT 7% Jer; o a3t
F GF: SR % forT ame - a1 =1 fFar 57 a6 2
wafE A (Primary cells):

wfafes @@ 7 § e g =S 9@ far Smoaswand
feemst & "wg emar et gfafsar & afadt a8t
gar| famfafaa e & wmafes a0 =@ & o g

— Feerf® qd
L ECC

— AR A

— 9T A

- foaT s 59
- fafem &

gamw d« (d@r A 9ed) (Secondary cell (Lead
acid battery)):

femamst g2 &t & 3t fewr # fasreh warfeq &% =
Al H GA: AT FAT AT FEHAT 2|

qET A T (Lead acid battery) (Fig 1, 2)

T Jei faga I & TEEEE &0 W oSR qEEtE
ot & faga ot # ®uaid &% & fou faga aaafs
I B I JeO & g T 2| faga a=0 # wEEE
T F Y H WS FL W@AT| T 99 8l Jd @ el
A1 7 fastell & o arer fAfas o &1 99w F fog
fagq Suoer XAl B 99 399 Ao @7 el § al 39
TAHT/ATeev"dex § fastell &1 vare faear war 21 =
HITE® AT WEA dedl W #F'd B

Fig 1

MAGNIFYING GLASS
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fAmiw (Construction):

@A aTedi & SeRal & W JAFae 8 &1 F dF
¥ a9 2 ©| S% §3¢ a9 & fau  uEmer fay g
g & s ¥

T & A AT & I gE wiel & 9 H der G
# ow § W i 8 21 ouw @ R W o# e Bl
T F FMAF S F I g% ©el & qqe | unfcs §
g W gu fie e ¥ 7' @ wshifes & g 81 @
F T HH qT BT B
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Fig 2
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el F YAF WYE Y ULl ¥ g ear &, fomw i
e deg F BT T U F Y U Fw F fou ger
TS A F T@HA a% q¢T BT © | GATHE Y HMHE @l
THAY ®T § FGfd Bl & AT JFTHS JAT HHF
el H HUH H A AW I & {7 3w &= fawes v
gd g1 T A fauw =1 9 mifem 9%, 9 @,
IE, AT W AT WS AT A FEAT A He & A
¥ oq g &1 O =AY § =id JHE Tl € 98 Fg W
F AT BT T AT I U TAACIATEE FT FHAE AEH
BTl 3AH AoRR#® o o Rfed arer &1 9| W
AT & 99 d% % T 39 #1 oad FweA H Wl d 1/4
9 q 3/8 3 a% IUX A AWM THEE uE fofad fhaxw
Fq @ ear & mE W oawY fAwa Sl

TEETEE SfaERATd (Chemical Reactions)
fewmst &= (Discharging) (Fig 3):

Fig 3
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LAMP

ﬁﬁ

H,S0,
PbO 2°74
2 H2S0,4 Pb

POSITIVE PLATE NEGATIVE PLATE

femm e a9F aeRRF o &1 9N H de ST g,
gEgeA (H,) 3 a@hs (SO,)| EEge HEr UiedEs
@i (PbO,) ¥ W sirar 2| f@d 7 #ier sEs e
ST € T qE "eRRE o & fewl & fAewe
ke ST ST IO Al & Fohe 0 Tl AT @ ¥
%A AT T ST W Ao @\ @ehe sAET ¥ I

MDN 140813

gfsar & @97 @A F TS F T o F FILU Tl
FH Fig B A@r |

PbO, + 2H,SO, + Pb
(+ve) (electrolyte) (-ve)

I BT (Charging) (Fig 4):

bSO, + 2H,0 + PbSO,
(+ve) (water) (-ve)

Fig4
GENERATOR
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4
v

POSITIVE PLATE
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g fauda fRem & sEATr Ar AnT F urem ¥ fastelr
JaTfed @k St H A fFAT J@r § a1 I S
gfafa=m 6l 81 UF ©e 97 H47 gohe dMr IeEEs
(0TH® WE) 9 ST £l A We 9T (FHE @)
AT ahe TS HEGT a9 ST € S geRRE S &l
T g2 AT & FOT IAFRAEE AGF AfF B Jar g
PbSO, + 2H,0 + PbSO;=— PbO, + 2H,S04 +Pb
(+ve) (water) (-ve) (+ve) (Electrolyte) (-ve)

FT8 F TWAL@E (Maintenance of battery):

SefRAt F FEAAT THIAT eaT ©| AT & A SgEn
g fafie =7 & 9%E 7 awwd & S =Sl afe
AHT 9T 9€ B, df T oo AT dF B adr | g
F A= wed H wEq % fou e fofed geq =% #
EnEd

BY HHTE TAFRIAIZe & oad o& F¥h eY ol | goFgiarEe
@et & (10) & (15) fasft. 3uw mr =nfeu)

gEgReY # TEEar ¥ 9 &1 JANfad =99 96 HY |
afe smuferd =M 1.180 # A1 &1 Al HHETH A% Al
FD g7 I I

Aferd w9 @ AT o Fef & =3t e di adn
FYAR Bl B

g e (Cell tester) &1 @8™AT & Y& oA & o
AT & AW AN Al 4% F| [T a¥e =0 @om |
gfd ¥ 2 § 2.3 dee @l Bl

afe T ff 99 & diesl aqrg T qleest § FA Bl Al
Jeir g =W A SEr =Rl

Fe # sAfgs 9t T F|

Jed % ol sHUT FW gU i ATE B AU
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Al 9 ST T @ 39 % foau 39 ux Ugifomw Sieft
MY |

Fig 5
RUBBER BULB
GLASS TUBE /\
FLOAT = 2
RUBBER TUBE
wH G, R T A A T
1 1.260 - 1.280 U IEG
2 1.230 - 1.260 3/4 WU =TI
3 1.200 - 1.230 1/2 T =R
4 1.170 - 1.200 1/4 wTT =R
5 1.140 - 1.170 oSt g ' S
6 1.110 - 1.140 feefora

JT T G # A= (Voltage check of battery) : st
T FloasT aleeHIET Bl TSTAAT & T fo6T ST @ | T2 reaie
¥ 12 & 13V agear 2|

= === (Battery selection) (Fig 6): ad#T #TT IaTa" &
12V 38t & Ay Sueey &, fAafar us 78 F1e § uF S wnfa
FIAT &, ST 9T FR AT SAEwIHAT F T FA & forg Jedt
FT =TI (3T AT & | Sed FT W@ wewd ¢ b 6 Fe A e
ST §AT &1 Y TR & (o7 | S99 FF &% FeA & forg famga ey
#Y TavIHaT 150A & 1000A U &1 & STt §519 & ATHT &
FUX AR AT &, araHTe Y o 1 dor & Rt | '
Y HTF Fe T FXd THT AT T@T AT | fasreht e
FT T AR THR A FR 7 @7 w2 & forg = #wwa 21

Ae THE dedt fafve atew syt & forg @ € ot famga A
% forg ge a7 | @+t syt & forg dedt #7 atees UF & T@ar
g, dfFa TrfeR qrax % 7 & garfes aRafda ear 1

T SeTeve dedt FT THiEY Ay &7 eIt 9T Jedr 2|

Fig 6
ared TH IUYH de
2.5 Amps 12V wfex & foamr g afean
7 Amps 12V wfeY Atex & Ay g fear
35 Amps 12V 800CC - 1000 FT dgrer
40 - 45 Amps 12V 1300 rsTet arest
60 Amps 12V 25LitLCV
80 Amps 12V 4 forex wew
120 Amps 12V 6 e Estar HCV
180 Amps 12V 6 wfex SisTer T8I

331 37 (Battery rating)

THme 9EY 37 (Ampere-hour rating): 7% et 80°F
(27°C) ¥ faaa fage awr w= ffvea s@fy &1 awar @ ffaka
FLAT &, BT B e 1.75V & = ¥ famr s #:zar 21
uw fRdfir 20 =2 sty auw & forw, g% ooy & “20 =2
afeor” #¥a € | 3¢ &7 ger AutRa #3a & o ey fFaRka G
T & S 20 & U e | ST Sy 3A, 20 = a6 aa faalka
Y qHAT &, T8 60 THFY ufer = AT Ira Far &1 7w uw
o1 20 = qug ¥ 5A faafka <t €, a= 100 wufrax =@ #v
T T FAT 2|

T St

aedY e feeTst &v
(AMPERE HOURS) (AMPERES)

36 155

41 145

45 190

53 175

54 225

68 220

77 228
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Ay &Ear feemst av
(AMPERE HOURS) (AMPERES)
53 200
63 215
68 235
<t =t (Battery charging): fewamste e st st forfar
¥ g I8 =TS wah (e I HT T 2|

9% THTE foF e g 8§ 8| e iy 3ot =i us & freia
X F FA & | F UF fAEd g A Fed | A det 7 g
F TAT FLATAT &, ST A | gersral amatas G & fFufa
FAT 2

=fenT 2% (Charging rates): St & =TSt &Y HTAT ST ST STt
g 9 9 #Y 3T F AW eidl &, T & S aug & afr ®
O FEAT & TG =TSl AW (AT AT & | IITELT |, TF et 5A
T H 5 He & 8 25 THAR ATE¥ ATS T FEAT & | ded Fit
o1 =TSt ferfa & 9 & R

ferT giedst 2u¥ &Y =Y #71 IS 27|

&Tfa & o= % forg =TT a¢ #7 F9 FLAT AT AT E F/ T
ST =TT WY

1 TAFEIATEE ATTHATT 125°F & 1T gdt 2|
2 IRFEIATEE | @ARATE G a9 AT FATfRd el

LY qT FTS BHAT & TG FHH ATAT 3¢, TRAAT |, 7 T+ JeAf
AT g6 AT € AR mafea T 7 Fo afiafid T80 8t at
garoee FTfenT & forg e =Tt 8¢ nefiee | afiear & iar
2|

qof =Tt smafata == 1.260 - 1.280 s, ®eE e
TFEIAEE T A aaE & forg FetlRa B mr 21

¥ & ==t w0 (Slow charging) (Fig 7): €iR & =t &%
& Taad € & a3t &t 5A 3T § FIRAT FAT ATl gz iarge
TF qET 9AT & forg Suet smifaa gme & S RS A ar
% | iy Tl #2 & oy 12 & 24 &2 70 o Aar & | de H
STt Aohe & S Y SATET THT AT & | =Tst & 1 fer & Jie,
geagiaTse & araaTT 110°F (43°C) & SATT A1 J@dT a1fey |
Y gAFgrTEe H araaT 110°F (43°C), & X dear &, ad
TSt &7 §¥ & geMT ATRY |

TR Fedt A7 T & AT O AT | & THEA & 9 FAFEATEE
STETY & TR & T & 3% 8¢ U 6 | Iah1 smafard g7
& Fedr & i die FeAr v | diee et #it fiv & =t a9
T FLAT ATRT o dF SESHIET | 47 ST¢ Ae} [2@Ts uear &
TS R |, Hiee et &1 e =nfey arfs & <re faarg
3

Fig 7

A TYPICAL SLOW CHARGER

MDN140817

it & =t (Fast charging) (Fig 8): asit & =Tst &ed @97,
e g A & AT AET BT, A IAk AT HT AT T &
I T FT T TR de<T FF ITANT FT & |

Fig 8

A TYPICAL FAST CHARGER

MDN140818

ST & =T AT 10 & 50A 3T & ST Tof FeAT | Tl =whonT
¥ S T AT, S8 #Y srEe Y a9 Iuaedr a¥ AT
EAT S | SAFE TS T ATTHTT ETRT AT 3¢ 125°F (65°C) S
2 TS FH HLAT AR | FATH I Io AT G 3T I
e & I=F ATTHIT de<t &1 & TgaT qadr & | 3Afery Jedi Fit
FH G IX Ao HEAT AR
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Hice vEvEE qw deil # fawward (Features of sealed
maintenance free battery)

o e # S I H IHA SAFEATEE At AT ST Y AT
FEA HT STEXd T8l 2 |

o et famfor efifeer am SR & gerrgionge Rue T2 & &
gfafead #zar 21

we (Benefits)

o TiEafRe Sy #t gordT | 7% Sfraw #rer § 100 Hrewa Rfes
qreT g 2|

foere wwa (Electricity effects)

o g aedt % o i w9 & eftr w3 & forg 2w o
FY FIA A ST THS GU SFHASAT BT ATH HLAT|

o TEYEE % qHT § deT T % e it aste & %It A etfa
T agamT|

o ICMT 9T T & oTwNd el 2|

- fomfor & ww & & ot g ¥ieT & At Ay =T At
T AT Bt 2|

SEAW : T TS F oA # o fAmforfad wrf w av s
o o v abFn & R # Farn

o frga a7 g it e w=w=n

o YT & AR H qAqTT

o A faRmE S & AR # FAT

o ot sefRw o=t & fafde =

* FEt AETRF T & TV H FaTn

Tt St (Frega Tt afEFr) (Chemical sources

(Electro chemical process)) (Fig 1)

s a1 farga d= ATl (anget) & AWE & O # A ©,
A o faga orfeh Seoer Star & | 39 &7 angat & 9 (3w,
qted) & IeTew Jr= iy M 2|

qraT A 51 1 776 =TA TH HAAT 2
FAT FAS HAT A AR A |

T T H deddl Fed & AT 98 DC fastell g8 Far 2|
zawr fr g ufie dedt St #tex mieat § suEwT g

’L/ ZINC PLATE

Fig 1

COPPER PLATE ()
\L ),

ELECTRICITY GENERATION BY DISSOLVING IN ELECTROLYTES

MDN 140821

nifasfier festett (Dynamic electricity) (Fig 2)

A/C a1 D/C S¥eX & fastelt 3w eidt &, #=ifs aifrs sl
F faga o1 § 939 a1 & | T UF FeFe gEH &7 § qAAT
€ a9 tF E.M.F Feae< # dead gld1 & 30% AT 0¥ faea
TRT IeTH BT & | T FST H&AT F AT Jraahi & § &
FIFCL FT IATH &, A9 I=F aleeo A (AT Iooe ghar & | 7@
Tt 1 i 2
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Fig 2
-+
- : | % -
NEGATIVE PLATE — = — + [=4—— POSITIVE PLATE
LEAD SULPHATE [ — ] LEAD SULPHATE
CHANGES TO 11 CHANGES TO
SPONGELEAD ~ L===== ] LEAD PEROXIDE
I N
ELECTROLYTE SOLUTION 8
MADE STRONGER 3
DURING CHARGING PROCESS é

forge e @1 7w (The effect of an electric current)

foorell & 99T F IR T 87 AT FO7| A9 UH qROT §
faga e &7 ware gt €, sEar suferfa gad e F g
wegd T o | |

TAEfA® T (Chemical effect) (Fig 3)

S dedt # R g wHT R Sar @ uF ded A g
as fafvm wmaw afafeard s gid & e fege o #
UF WEAHE w9 § e fFr 9 qwar 2|

Fig 3
+VE

[ / PITCH

7= _[— Porous PoT

S

| a— GLASS JAR

ZINC ROD
L— SOLUTION OF NH a4 CL

CARBON ROD

EHHHNEREH {

CARBON POWDER
AND MANGANESE
DIOXIDE

LECLANCHE CELL

MDN 140823
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T AT FEd dedt F ant #v § 38 soeRE Tty
Fed 2|
Tt ®1 s (Heating effect) (Fig 4)

S UF aed & {harde # faga yare fw Sar € a' awe T
& STAT & ST T IoTT FAT 2 |

Fig 4

¢ 0.27A

HEATING EFFECT

MDN 140824

gaa 7w (Magnetic effect) (Fig 5)

- 99 TF T A Feel § T AST B @ AT € AR 9
AR g faRg waTe &t €, q9 98 d@le & 5T gaa &
ST & | AT % ATIR 9 99 f37q 54E # aF FLad B
79 98 BT F TEHT THE 1@ Aar 2|

- N9 UF AR A FUEAT § A GqF 39 & JUT F AT B
g, 79 3a¥, AR yaTe eiaT € | 399 @I F AeHhT
3@ G & | 99 98 A g9 aad # A HLA A dd
faga wate giar | s FEw € fF aw & gee

Mo (@O

LESS MAGNETISM MORE MAGNETISM (TWICE AS MUCH)
DOUBLING THE CURRENT
THROUGH A COIL WILL

DOUBLE THE MAGNETISM
GENERATED IN THE COIL

THE AMOUNT OF
CURRENT AFFECTS
MAGNETIC STRENGTH

MDN 140825

it 79T (Shock effect)

S AT A TR | fIga gare e 8, a9 a% | & HqewH
ZaT & fomd Aqw 7Y @Far € Aty R d@ddr ww A
ATALTT Tt AR |

e

AieT qTed AT AJIANT § 36 dE &1 THE H ATTH BT
& gEHTe R ST |

- EF g9 - dedt & forg

- &ife gwma-afd % forg @ o Foat

- @ gwE - e g9 R di Fea 7|

yHi#aer (Thermocouple) (Fig 6)

fafers angert & awt # 9ROy & d8 F # UEF Faw T
TF U1 F A FH ATIHE H T@T qAT © AR AT I
ATIATT ¥ | 30 d¥E & JAT TAFS AT aT IS BId & Sl X
TAaaIeY # 39 T9d & | T2 das T & HIL00 F1T FLd & |

Fig 6
(N
COPPER U

MDN 140826

HOT WATER COLD WATER

¥ fage 3=t (Thermo electric energy)

e THET TANT FF |C I & =rf FoT & faga St Iaw
FIA | AT & I a7 faga e Fua €

TAT FAT AT Jeae FHAT AT €, TH I Feie & AT THT
T TR Ft faset ® qRafdd #ar 2|

fastt - T o=t (Piezo - electric energy)

o=t o &Y ©F ST © S e faga gwE v
FLH AT, AL T qd | TRAAT B AT AT I= faga =wst
# qfRafda #= & forw I § strar &1

s (Application)

|C 391 # &= = HA % fory Ay F 7 § 38 w@ae I
3T STrar 2| W T U siey 39 faee fe soadE da7 2|
wiet FeTi® =T (Photo voltaic energy):

®IEt FIeaTI a7 FT ATTd FAHATARIT TITAT & TLT TR T
faga & aRdaws g & srd=mers wet aierfys (PV) THa
T FXa & | TE THTT Tei=Ters 9Tt A t Adel & S W
3T SAT & | 37 SIS &1 UF Ade T¥ SAFLIT HT Tt HEAT I
& STt 2

ST T FT TH T A€ I TEAT & A9 T€ qae gA A hor
& Wi (photon) & sEefa ¥ adt & | s 7o @wg
FAFE I ST gAY AAE T SANT AT 3 € | T§ Hear
FAT AT & T ATAI A AT I FEAT & o FiA At
& dt= srfagew farwamme e st 2|

T % e # fagga vt Serer ww & forg s fhg g
STHATEF TETAT & ARl & A F A€ qd Fod © | e
TeTd F BET-SIE TRl F FET A@T S| AR F FS it
sIfEat & A e Sar 87| 39% 19 gl 89 aq | &
form srypfee WY g Ut sreifda afven &t uw A e e
ST & | e & a1 % forg | uE gng & 98t 9T H g9y
FA F forg At awadt A =ew HiA aF g A 2 |
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aifed fasret % Seared & fore, /i Ateqs aqm & forg, aifea
=T % AIAY A ATTE W FHAL 9T =0 A1 €7 § I
gd &l

AT T ITael B Tt HIGH & TMI-ATF =g F1 9T F ofF

FTH FT TFhd & T gAa! (AT IoTT FIA 1 3¢ FH & Sqrdt
& MY g% "eAT TH o &t dgar 9w e wwdt 2

(Fig 1) @ter 9ver Y fafire yorreht, e, F=if weeor, DC
FTAC H agaq & T gaavey, 3% I8 wurre T ara fire & &9
I I® F9ar 2|

AT 4 & T, B9 797 A F21 9¥ oft T Jw5a 2|
A 9 # qEAE § g3 B ffa aaqr == F oy uE
ATAY dHY AT AT ThT 2|

et dteeTa® ot &1 ST o a9 & o s
# foar ST & Y 1990 & a1e & Hael TET TUTetT T JART
forar ST e | AfreE AT % w9 | STl a9t g9 qih & are

PV fedt sterar oot &d &1 PV geit aftrs fagga @i
T 2 % 07 AT & | T8 FSAT &7 AT & § UF @
F=d 2| 78 g % it e | vt AT § o # Iuee
2l

AT wEt Tty F @W (Advantages of solar photo
voltaic): T# ¥ TdY 9 a0 & 1% g% ToTelT & Hg
ST AT I BT I &7 (e T2 ST a1 7% forwelr A
TEIAl & HaY H q¥ areq @ oY fafordta &t oy 7 a<t
e 2 |

T ®Et aeti® # 9 (Disadvantages of solar
photovoltaic) (Fig 7) : ot faat Serwr g0ft o8 94 %
T TH R AT AT | o g Somredt | 7 8t ar
10-25% T &Il | Yel, aTae q4T aTATEawy § Sed gawr
Fremd off fasTelt IeamaT F# FH FEAT & | @i Fier areerdw
oifes &t wiaer & forw gegT *ear =mRu|

Fig 7

SOLAR DC
— | PANEL " LINK

FIBER OPTIC

INVERTER
DC-AC FILTER AND

3 PHASE LINE CIRCUIT POWER

BREAKER I~ GRID

TRANSFORMER

O FiBeR OPTIC ()

FBER OPTIC ()

CONTROL BOARD AND
COMMUNICATION

O FIBER OPTIC

SOLAR PANEL

CONTROL ROOM

SOLAR POWER PLANT

MDN 140827

e s wvT, & - ke emf - sw% (Electromagetic induction, self-induced emf

- inductors)

IqAW @ T S F A # A fAwAfcrfEad & FA A 2

o forege e ST #1 feem @ Swe R s

e & forra s ot +1 e (Faraday’s Law of
Electromagnetic induction) 37 e 9 s AT FYAT &
& Sermadt 9T 1 are gt 2|

¥R F ToF T SR FT AIT TS ?

R F TH fEw & agEr w9 oft g woaw afde
af¥ada & Ja1 & ad swen emf ¥Ra swar 2|

&g fFew a2 wear & & affe & 9Ra emf & am=m v
forrst & af¥ads &t e¥ & avea} 2|

3% AT ARA emf T Iaama a1 ar I1erw # B Awfes
i H gUTHT AT AWEH Folad Ft (Y qas 9% ©HiRa
FH a1 ST @FAT €| T A FHAT @ T emf IS BHar
g ar 5@ emf ® sEATEEAT IRT emf Fed T IZTEI-
S¥eX (generators) |

oo gf¥afda wr emf Ica= Far € af 38 R aRa emf
Fed & o 5 9 guAET W™= 8| IIEA - FEENAT
(Transformer)|
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