ot (Electrical)
gawnma (Electrician) - sw&aw

v 2.4.86 & gwiE e

v =W - R (Illumination terms - Laws)

IqAV : 3 U & A A oA faforfaa wRF w A e
o THT FHT TG TWE FIAT

o v w7 v fafay aRnive o we s

o =S T F O TS IHK ATH FATAT

o T & R AT SR T FAT

T T WHia (The nature of light)

STHTIT TF T H1 g geaie fafeeor & | wifos &7 & 7 3t
& o f e, 2frfasmr, X-fareot, r fareot senfe & &t are
fafareor gtar 21 380 =¥ 760 nm & &= % Fofsww arer fafw=or
W 3991 9T &7 &t &, oo g sria game eteft & | ua fieft
HeX & 37 ATEd I HY AT AFIS F1 UF 447 He Fad 2 |
(10 mm) |

T HTSM & ST, AT ATTS 7 ST T % THTT Bl e HedT
g, SIE a7 g IX AT 61 1Y g9 auihd & ) ax e
W AT AT AHTE ATAT & | T FUEHRH & 7T § T 3% g
ST § AL & 1 (8 GAga9( Sial &, TUHA & & T
T T T FHA THAT IoT= FA o forg stferes orfeh & strawrerdr
gt 21

AT gRa-fee

aitege F TR TRt s sHeH  (IEC -
60598 WRT 2 STIWNT 3) &1 Fas ot #1 fadw ez w
TqEAT & | S wHE gRan-fw & waRe g@wea
T Tl & a9 9T Suw € |

gf¥weT (Definitions)

AT q&A & I, TS GBI T0 T8 1 & T St TS & qeafeerd
g, T & g 2

tfaa @ (Luminous flux) (F or @): fft snifaar fave
& wfar afeve fafdRa radiated ST @< &t sHifa wetad Fed
g | ST wera #F 3HE AT lumen '(Im) BTt 2

sHifer et (Luminous intensity) (1): faft sermer &nta g
feft fatw fom & wfq g1 === solid angle X fafeRa
S oty IHET A Aear Feardt & | U r2 E=e arat
Mo, fraeY aae F1 &% r &, |/ A & Feg T a7 GTeAT HIT
T HTE 3 07 &7 & | SHifae diarar ¥ S| 3h1g et gidr
gl

=2 (Candela): T F=o 71tk & FAIT gT=T et 4 7 3w
H IATSTT THTT T ATAT & 2ol Fed & | Fwear (cd) S| e
FY Hifers gH1E 1 I = 0.982 FRTHT Feae |

Fig 1

\

ELN248611

AW (Lumen) (Im): 98 ST welad &1 9T% © | 30 360 TH1
o R ST |@har @ & U S<dr Sid, U9 F 4 its
focus STt TRTIT #T ATAT T RIA I AT FIATAT & 98 Th

@i g 21 (Fig 1)

I SR &% = 12 AT &g C X & TF Heeal 8, 3
FAOT H TET TE THE H ATAT TF FAT 2 |

ua g ot g oo fonta <@e & T S € i ShE
e Faar JEa wfd ate (Im/w) § =356 3t SJTdr 2 |

weifear a1 w6ta= (llluminance or lllumination) (E): ©&
T & F&ife & sdife & gy G smar & & sfy g
BT & A Tg A ATl SATTT Felae i T Fed & | gaat
Afew 3% wa Tfd & Hrew m2 ar (lux) (Ix) g 1

T (LUX) : T THTI HT FA (619 & Ford e 9% @@ #iex
Fed & (1m/m?) | o & 36 axe o aRfia e s aewar
g % o= wduw &7 dear & 9T s Hex A F @l T a6t
AT Tde & IAT (AT AT &, A F Fegr § ATAH ATHIAT
gt & | Y et goat ey Fear off #=d € |

weRTeT AT (Lighting engineers) U S & STTehTY T T&TTerdT
HTI AT S T & & et Ay (‘lightmeter') F& 2 |
T8 FE TET STTAT & STel T eIt 7 ATIT ATa99 &, 1T a0
Thet 9X 71T a9 (lux) & <t STt @ (Fig 2) | a& wiewufhs
TFAIISTE %1 A¥E el &iaT, St T8 %l AT €, T&Hear 721 |
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Fig 2
LIGHT-SENSITIVE CELL

INDICATING DIAL

ELN248612

TYPICAL POCKET-SIZE LIGHT-METER FOR MEASURING ILLUMINANCE.

HTHY T TWE H TEAAT Fed & A gHRT T F G TE
HAAAT AT | TF aFF HieX &% & AT ad §RT I
St wdifear (Cilluminance’) AT THE Fed & |

3t 31 a5 STt ST & gfAa #a 3 & wdtfear (Cilluminance')
A FHSHATT (Cluminosity') &, TR THE ® WAAT T
Ut fora & ek T ST & A1 e wfy &t Hew # v gad
ATHTHY =7 Al & S it gy et &1

T T G ISTELUT AT HTY 1 SATEE H o I7 T | a@T
gl g ferfeet & s wdifear swm et @ oy g
TEATATIA {37 7 JoraT § T F Fl AfF Sy 2|

Stea w&uw % foT ea ® @ S a F1 (Factors to be

viewed for correct illumination)

TF 9 AT qEr TS A AT a9 & o w1 weager
g

1 1 i (Nature of work ) : T3 #t W& & ST Tt
AT IJTYTH THTI B FTEAT FLAT A1(eT | IITRX & forg samar
o 7%y 9 arer w1 S| IRt S onfe v wnt we
% forg erfer sr=edt wiafer &Y strawraaT Eidt & Srafs v w1 o
TETH IR ATIS ST H HTH FA & (o7 ATATFHA agad FH TS
F ATAFAT AT &

e /a¥ #1 serae (Design of Apartment) : S &Y T
AT FLA F foTT S /oA % SATaaT &A1 T@HAT AT SHHT T
2 f& wamer &ia & e arelt w39 &9 9% @A are 4T
F FEA AT A A H TR T T |

AW (Cost) : T favia wdia &t FiweT daw F:3= & forw 7=
TF AUl FF & forasr fgieor #3r gtar &

TE¥EE F A™MH (Maintenance Factor) : 5ia difey &t
TSAT FATE ST TET & af 37 I &7 &A1 T@AT A1y & Jemer
T U A ST AT AT STAA & FHTL0T TH0T H fobeA=ir FHH7 &Y
THAT & A fFhae TaIiaerer § gl TH1E 1 SATa9sdr & IS
FE X TEY FWTEAT € % gu F Fwr aga afdw yww ue @
& SA1¥ Sf8T 8T T_T 2 AT g6 forg Tt & & sAfafih s &
F FAEAT FLH TEAT AT(RY |

=3 W= & 0 (Properties of good illumination)

T g &a § et g e =ifeu)

i ZEd qAT S g ARy

i 38 ATEY FT JHA TG TGAWT ATRY

i 9 SATET H THE IAT ARl HEAT ATRY

v SH O T 9% RO FAT A1 e U a9 STohTer S
g %

V I8 AEEEHAT & ATET ST AT

Vi 39 9¥ I ST HX TXEdE @ ST AR |

7=3 TS F @ (Advantages of good illumination)
i TE FETET § IEA § giy AT @

i T AT H AWTEAT FT FH FLAT &

i I AtEr § qara /=T I & AT @

v IE AT & e/ safsredT &t Tishdar 2|

vV IE 99 & A(d(¥H HAS1Ee GGl &
Vi IE OfeTs & 9Tia /3R 98T FeAT € |

weaw % f== (Laws of illumination)

FawA @1 =\ (Inverse square law) : afe ©& e &t
A 3 &1 a1 U Hex & r e T qedr & a7 TqHT adel
FA%A 47 to 4nr? T WX dF Tl & HE IX UFH HvSdl % Uh
FaT foig webter e & r Hiex Brear are Mok & ufq @t dex
|AFA T AT A qE@T

4n - i
4nr? r?

gaferg et aae aX S ST &t & g & vt & FARHTATeN
BT & 38 &7 W& FT A a9 (I8 FaT 1A 2|

d%e Ft qEA =W (Lambert's cosine law) 3@ @ &
FTAT TR ATl AT T quT TR T8 & @ & e
FA AT VT Y FHISAT & THIGATAT &iaT & (Fig 3) wrefes e
# Aqe &5 ABCD T @. FIR A9 SiaT & ST 39 dde i
3 W AT AT © & safad e T ade EFGH & &9
& S g9 1T @ HT & &7kl EFGH X stmafad &t arerr

AT FTE O 2
o f&rfa-1 & gag w gt

c - ®
1 Area ABCD
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POSITION 1

POSITION 2

ELN248613

afe ferfa- 2, & wdifer

)

B, = Area EFGH
(ETHTABCD = AB x BC,
§aRTEFGH = EF x GF

= @1 (Filament lamps)

= AB x BC
coso

Cosb = E

I EF

d x cosO
e, B, = Area ABCD

I f=9%er EFGH ¥ gdife

= E, cosf

diz X cos0

STeT "d' T heelT TohTer ierdT aTel Teh1 SNt & TehTiere ade &
g e |

IR : I A F A A o Al w A A s
o AR F THT I FAT T

o awt & fafie wet @ | w2

o TATRA Fam= AW F1 ST a7 FE-fafy T w24 |

(Types of lamps)

TSRS ST THTY & fARIA oy ITrey & | & §e=mr 7 %14 i
H SAT-TeT T % € | F7F Rregia & ergame ot & fforfaa
TER & Tfed fFar 9 a%ar 2|

foheTi oIF T I T I FEA At Jieat & =it 7 sirar
2 5= ara 7€ “incandescents' #ed & | & fhemiv &t S=0
ATT 9¥ T FA % aTe T aq | 9t & g e d g
=

elfage o
o i o et
—— ——
Fiad Hed Fee g
ER IS Fe

framA= &% (Filament lamp) : ©& @1 A og, Fre 4t
=1 foherriee & famga gy wanfed &< & 3£ (incandescent)
& ST 2|

fra @ (Vacuum lamp) : f@ femi= o & fata &
fremie #1d #ear & a8 fAata aw FeamEr 21

w-qRa A9 (Gas-filled lamp) : 78 a a™ s ag
(filament) fAfer | & @t @ear &1

e @71 (Halogen lamp) : I UF e A=) o &iaT &
foraw s dmen framie samgd &0 @& 7 [ferr 9 =i
ATATEI IT AT & ATT H1F FAT & |

T @¥ (Arc lamp) : T AT faRa o S it g s
It gtar &1

femarst @vw (Discharge lamp) : T TET 3= e ST 9 SraaT
a7 § &7 geFgie & S el arer faeg et & s v 2

#F1a feem= @™ (Carbon filament lamp) : STTST&er e
foramve v Sfarg o (St =rtorT & forg) o1 F T o aret
IUFHLVI TF ITANT & oIy T 1 € | e o177 st 2000°C
TR IRATT ST ATel T T Th197 3T & | 56 EIHT & FUL, HTaT
ofroAT & TSI S AT § 31T Fd & Fod H AT AL &H
FHTAT HY 3T & | TF Fra {hermive v &7 fAta e 3 Im/W
(lumens per watt) gfaT 2 |

@A fFamdw @ (Tungsten filament lamp) : 30 &&= &
A T H AF AT & (e ST & St % & & srawor
# feT Tear € o Ft9 % a7 § § ag H et foraw stav &
zafey 38 faafa @91 (Vacuum lamp) & 2|

TSToheT {helTHE ST & T STd & (1% ST Telrieh S
ST 2 | T HTEHET araATT 2300° C gt € AT At arsmr
8 Im/W &tar &1
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2000°C & 3= ATIHT X T fherraee foreretar 7€t &, 7% genr
[E FY 3qT 8 AT g¢ §T I IS T AW &[ AT Hf ah oA
T & | 37 FTL & H1 HT T FAT S 1T & | (ST & Jarer
Feal # I€ qL-AT @7 ATaT 2 |) fhermdee & arefisor & #1,
e & FASIR @& a9 9 &, Ses aRmress gfoy
AT & 1T @, foad 7 st 9 S1a @ A e St Y
TT AT 8, Ad T & Srar g |

o § TS (inert) i W= & aTofisHeor &9 & a1 € | R
A Aggioe et fAfer dw &t & St So § @' AET et
T 7| qRA AT FT FEFRT ATTH A1 2700°C S & | 367
THTY & ol H1 fAta o 12 Im/W gtar &1

Fig 1 ® 30 Y & oo & WO fa@md & &1

Fig 1
BAYONET CAP
FUSE
LEAD IN GLASS STEM
WIRES
SPIDER FOR .
HOLDING TUNGSTEN g
FILAMENT FILAMENT 2
o
(Fig 2) % a7 y&X & famiw= &1
Fig 2
m N
g
SINGLE COIL FILAMENT COILED COIL FILAMENT 2
w

«  UEHA Fuea! famwe (single coil filament)
Fusford Fuea fhamiwe (coiled coil filament.)

TF FUEfoId FUSET AT & T ATH I=F TH1T i & |

AT AT AT TR AT (GLS) fhemitve oy =< & Iuar gl
& STt f& =@t I %7 bayonet cap (BC) aTet &1d € | & B1¢ o/
St 3 fawi s &Y [T & SuanT &ia 2, g aEHe &
BT BT & g@fery 3 |1l Fra=e &9 (“small' bayonet cap)
(SBC)aTe e &eatd & | F8 GLS o %t &7 ugtaw & (Edison
screw) (ES) X &1 g¥dl | it gran & (‘small' Edison
screw) (SES) =T @<t usaw & (‘giant' Edison screw)
(GES) 5#re #1 ot 37 &t 21

ES %7 &' @ie amge (spot lights) & srrfirar & st & stet
I AW &Y YEAT & AT fFwy srEen # fer e sar €|  @w
TR, T ¥ hefel 3ol Th1e & fesire {3t 3 gtee e & &1 3wt
forar ST @har 21

GLS w&R % awit &7 fAuifa sfaet #1e1000 5= 81T & | 3607
o 71 € T fopeft vt & &g ® & 1000 7= 9T 81 & 18
50 wferere ot et 8t s | 3Rt e (batch) % =rfee o
FY g, rad g & w9 Y &Y awdr & A few off & awdr
| o 3t fAaifRa sy e e @ Rl o ot et 21
ST & ammr et @ |

gfR=er &1 a<i# (operated cap up)
+  FWF gH (free from vibration)

fRutfRa ateesr & s1faes aiees fAwer (not subjected to a

voltage in excess of the rated voltage)

*  I9g Az fHiET (suitable light fittings)

forcrave oy &t oy fAretRa ateest & siftrs aieest aw afanfora
BN T 3% 81 0¥ "e At ¢ | f aREmmee e § g §
gfeg g1t € | 3=7 atceest X, fhaTH= q%e T a7 & Y Afw
AT THET H BH TRATAA ST & A AFTFH Tw0HhieAT
qf=nferd giar 7 gaar o I= & STt 2|

v s v fefem (Lights and light fittings)

SEAW T IS F A § A fAAferad w1 FA AT S0
* TH | TYF T@l & THW F AW a0
o TR Y AT THIA FT 0 FAT

T # ugw @t & 9™ (Types of lamps used for
illumination): STIHT S aTet o @ :

¥ o (incandescent lamps)

+ T AR (tube lights)

Te=/IEr &t & ww (Types of bulbs/incandescent
lamps)

=t A7 (Glow lamps)

v g a7 (Moonlight lamps)
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FfoeE & (Luminous lamps)
« Famse @ (Daylight lamps)
g% a1se o (Tree light lamps)
« el %ee & (Photo flood lamps)
7T wee o (Movie flood lamps)
el wAW a9 (Photo flash lamps)
forea aret &7 (Silvered bowl lamps)
+  Sioieex o (Projector lamps)
Rertrex 71 (Reflector lamps)
«  &afte &= (Halogen lamps)

TAET T TS THTH T FT A= F3d G0 & § 7@
T famg (Points to remember while designing illumi-
nation direct lighting and indirect lighting): =@aT=
I2HT & forg werer Y E wET # fasfore fer ¥ ) S e
fAffa (Fig 1) St wa&mer, sToersd 9amr, #e 9w, fowg
(Fig 2) e =rf¥ |

Fig 1

ARV N
%

—
— K E|

DIRECT LIGHTING

IUTE AT g w1 & fow fafenr fea=, aEe a
forer=, Tiéaer e Y =1 TS ATee Iqae € |

ELN248631

Frtera & forg staward =@ 1 #@ 150 lumens/m? &t €1
T ETRT YT R ST AT A, g W @ e g Ay
AT ARSI § TS ATl g T TG GIRT B ATeAT THIA A
A # vt 7 e & 1 fFam o aw |

T AT AFIA FE H I FA & (oQ G@mg a0 qate qawre
150 T e a1 Hie ST AM(ey | F3T T ToH T4 %
forg 1500 =w wfa &t #fex &T =nfeu |

Fig 2

Nt
o
L — i —
'y H 17
X o 4
s
T

BULBIS — |
FITTED HERE A

ELN248632

INDIRECT LIGHTING

sferehae et it et & o i fAfFERT Fa & iR F g
THTIHT Bl & {3 g6 Tt & 36T 1 Jeha’ & | STET I THhrar
FT =THH BT FH HLAT &1 qel I T €T & TH19r & gt
FIAT TR

ST T qXEAT AT THE HT & Tl & |
fAafia axmads (Specular reflection)  Fig 3 (a)
+ faufa azad+ (Diffuse reflection) Fig 3 (b)
fawa axrads (Spread reflection) Fig 3 (c)
Fig 3

e

a) SPECULAR REFLECTION FROM A SMOOTH OR POLISHED
SURFACE THE ANGLE OF INCIDENCE OF ANY LIGHT RAY EQUALS
THE ANGLE OF REFLECTION.

XD

b) DIFFUSE REFLECTION FROM A UNIFORMLY MATT SURFACE: THE
BRIGHTNESS OF THE REFLECTION DOES NOT CHANGE WITH CHANGE
OF VIEW POINT.

A

¢) SPREAD REFLECTION FROM A SEMI-GLOSSY SURFACE (EGG-SHELL) FINISH

ELN248633

TR qTEd (Specular reflection) : ST ST, gdr Sieft
TAE I¥ THITAT & df Tet IV 107 4T IAT a1 & qraiad rdr
2 fred ag Toear €, ITer & forg &1 & |

faaa awae (Diffuse reflection) : ST & & == &
forg faaRa wRrads sgaantt €| 9Xg a8 & e § ger
F qEfdd F¥ | ITART AT A7 "ar 2|

TR : TR (NSQF & 5) - s 2.4.86 & awitoe Rt 133



fawa® w=rad= (Spread reflection) : qifersr e &1 =%
afeq-fefaer adwr aaqg & wEdw &1 srfvera Rafa st
farafa aerads & = &1 etar & | faefRaw (Vitreous) e F5m
T, Tge fRfew &t ade &1 aRkafda #e & forg o= &
s €| faeRew v afs weie & adqe awmar 1

wiad® & TF (Types of reflectors): faft ft we &
T & oAt e @y faemstt # wehrer & A et e | uw
RTEA® | o H TEHT, ATT T H A= T asa ef ar
SRl AT AT 39 9 H T H F a9

gf¥erdt w12 (Dispersive type): 30 TR & TRTEAS #f A
T AT THS FAE H g Il & AT HIF IS F1 g il & | =
AT THTE SATerE HET 21T & Y FH 387 &7 &, Ty FHamer
BT HETTLOT 1A § ST % forg s1feres vy &tar 2|

THOT T *T qrEa® (Mirror type reflector): 378 AT
qRTEA % forg, et e 3= THTT & qiforet 4 g8 ardt & | &=
q¥ =tat afue, W aftd, gAretsse ard i ofte 7 vt
9e 39 WY & fAafire SaTevwr €| 587 T & qRradE aTe TR
# ITET 3 S 2

T qAT §g THE ¥Ea® (Parabolic and softlight
reflector) (Fig 4 & Fig 5): U T=aeid TXTad® HaI¥ TehTaT 4aT
FIAT & AT AT S o™ % 61 ITAN {63 1 2| 43
JHTI IRTGF § dcd & G TF Ifiee &l &, AX gaia Ig
AT AT STHTIT 43T FXAT © | UF &te arse (spotlight) & = srer
# faeor # aRRafdd & a&d 2| aft T=rads @ 9de I w9
& atferer g1 &1 sr9& #f (matted) ar 3t (dimpled) g2 &t

A Sl ferfet 5 srrer A g |
Fig 4
.
RN
PARABOLIC REFLECTOR %
Fig5

ELN248635

SOFTLIGHT REFLECTOR

wteanzfe (Spotlighting) (Figs 6 & 7): &ite asfer, amgfeT
#¥ g fafyr & oo v o4t F @ Seted &1 ST e
STTAT & TR oI % AT TE a1 STANT (o AT &, AT FhqHT
ST faviy ©7 § e & FEt § U S &7 § w0 w
& gfore foar STar @ | w1t Arget #t 39 TR fRr Fwr 71k
f% 7 gfee Tt & dry | 7 87 X Fea@s TEd a1 9 glare
I T HL |

Fig 6

4D

ELN248636

SPOTLIGHT

WINDOW FLOOD LIGHT

TYPE OF SPOTLIGHT FIXTURES

ELN248637

9F TF (Supplementary lighting) : 7% arer st f&
T AW ¥ WL ST &, AT ATETS AT AN & Iq AT
JHTIT TUTAT & HTS IYANT HIAT TR |

W FT R, s 3w fwmes (Light fitting, types and
performance) (Fig 8)

el T T (Direct lighting type) STt ST & S{TerY
TR 3 TOTTEH 61 G&TdT agd SoF Bl &, T¥ng 30 A 1Y SHT qcA
TEdt €| T THR A TOTeAt, 9X (flood) Y st gwmer &
fore swermT & @il @1 (Fig 8a)

JqeT TR T (Indirect lighting type) designed to

avoidglare and recommended for specific purposes.(Fig
8b)

IF =T THW (Semi direct type) IE 3 THR & 31freheT
352 St & 36 =ter T TrebT 17 719 3 AfrawTRRAEt i s fafore
3wt & foro swT 3R stma @1 (Fig 8c)

FF AT THW (Semi indirect type) I =t & s=+ & forg
e fafire wmt & forg stfveer &t st @1 (Fig 8d)
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g fafaRa s (diffusing type) SOTTelt ®§ %3 F&1aT stdr AT HTH B T 1§ TATAART 1 [T I ITeh THTI fadq<or
2, TG 9% A § Y6 el ¢ A @t feemei F vw wwm ww &1 wfde e e @ |
& s #t fAaRa #¥Ar 21 Fig 8(e)

Fig 8
DIRECT INDIRECT LIGHTING
N
o
DISPERSIVE DEEP BOWL CORNICS, COFFERS AND
REFLECTOR REFLECTOR OTHER SIMILAR

ARCHITECTURAL TREATMENTS

L

DIFFUSING TROUGH SEMI-INDIRECT
REFLECTOR REFLECTOR
&,
SEMI DIRECT INVERTED BOWL
g TRANSLUCENT OR )
OPEN TOP
SHADES
? GENERAL DIFFUSING
é ¥ e é
BATTEN OR ©
ENCLOSED V CHANNEL §
© @ %
a1
TR HTT
gttt & TR AR Ir THTI T AT
= | e FAT H AT
BT AT AT T el
1 9u& 90 & 100% 0%&10%
2 IE gAd 60 & 90% 10 & 40%
3 & AT 10 & 40% 60 & 90%
4 JquTe 08 10% 90 & 100%
faRa =t
1 grawor fe|r 50% 50%
I 29 CIE & AT=Afeh W& Tae avfiaeor & gey & |
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zatwzwa (Electrical)
zgawinEw (Electrician) - sw€a=

v 2.4.87 & gwiE e

= aiwar /W - sfEer | fafte siwwt % @91 (Low voltage lamps - different wattage

lamps in series)

SEAW 3 UG F A § o fwAforad w1 FA AT S

o faftm TRs d=at F1 TS q|qET

o TN Few Ty AR are/ade ae St & o afeie Y e G TOET A

o ‘e gty AR 7 orAT Y Al wr aoiw wwA
o A% e | fafay are & gwa f T w24 |

TR (Purpose): dgd W &Il o€ HieT aTedl § &0 &7
FieesT & T S 6V, 12V AT 24V Fice ITINT F¢dt & | AleX
et # agd A Age i et & o fow 7 wa # grEfa
ferferart & FeAaTgot ST T o J&TH AT € | STTavaeHha & SgATT
TG 3T ATAT I&TH & o forg [t are  fafere s & Semr
T T R S 2

g AR B ¥ & J1e are awt # fifw fRafa (Glow

conditions of low wattage lamps with current flow
through it): t% faga v, faga o1t &t FWT T THE 7 T8
3T €, 99 3% o< § grvEred gidl 8 Y 9% F
7g 391 (incandescent) & STAT & stafd TTeT 719 & SAar
2| fremive & T A & I &1aT €| &9 diees ard o
AT FH ATC AT BId © FA11% TG Areest B gl 7, F7
Fiest ¥ fAaifRa ate # fram= aifds wie d@ar 2|

e fhaTiee a9 % veul Afiaeror aiees & ol gid 2
TF ¥ &t 5T [uiRa aieest & =1 dicest 9 9T ¥ S
aTet AT &T Fig 1 & fawamam o & | w7 & ard | Jieest &t &7
FA A, SHE TATRd 4T WY W & A1y @ Y g i
T araaT oY w7 2 Jrar & | iR aieest 50% 9%, FE T
68% FH & ST & X TFATE TTHT 75% & 51t & | e

Fig 1
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CHARACTERISTIC CURVES FOR INCANDESCENT LAMPS SHOWING THE
EFFECT OF OPERATING A LAMP AT OTHER THAN ITS RATED VOLTAGE.
THESE CHARACTERISTICS ARE AVERAGES OF MANY LAMPS.
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FT ATTA FH &M & f3F T g9 %7 10% FHA (lumens) FH
g o 2|

(7r¥) srfer<er %t 7orAT (Caleulating the resistance (Hot)):
e fretrave agd S=7 aTaeT, 1800°C & 2200°C % &1 &eat
& | gafery sfiqer i o sfaty & aga o1fe st giar & |
wfrter (7 wfaere ST & 9 o i gtar 8) 3ve wfawry (I
AR AT AT &) F AT AT 12 IO Shar 2|

o gfare
a s = 12W
qeesT = 12V
FiC = wo_ 12, 1am
) Vo 12 -
gy = \I/— = % = 12 ohm(hot)
b JrEsT = 40W
FeesT = 24V
W 40
J = — = — = 1.667 amps.
e vV 24 P

=14.4 ohm (hot)

1.667
c
() d=w = 6V
FLE = 0.1ampere
gy = V—= L= 60 ohm (hot)
| 0.1
(i) A= = BV
FE = 0.15ampere
\% 6
gy = —=——=40 ohm (hot
" I 015 (hot)



(i) TR = Y
FE = 1ampere
gy = VI_ = ?—= 6 ohm (hot)

IULITH TOET & TS TiaLrer swem T gfay 2 | shae gfaaw
ST YA & T A9 & 31T < HHL & ATTH G 31aT Hiew
& AT ST 2

1 wfeier A9 (Measuring ‘hotresistance’) : 7 dieest
aTer ¥ T TH Sfrer 719 & for, v &t Fig 2 7 33 7 afkar
AFA ASAT AT | oy gqat fraia ateest o aR=fad star
=MRT | UF dtee Hex fSraat gufewar 20 k et vy alee %
FT T &, Bl AT ITANT HEAT ATRLY AT(H AleeH ST FIXT AT
TE GTRT 0 7 | TR A ateew{ies 1 qTs=ia JEdT & area
AT =R |

greedteY ST
™ afody = ————————

e ffeT
Fig 2 ”

12V 15V ([ 12V
DC (20k/VOLT) \ — LAMP
Ll

sjmen # fafqy atewr % @ (Different wattage lamps in
series) : H& y=T@ & fog afe ¥ A.C. afde # 3t fafag ates
AT € @t F @9 dleo & 81 ARy | 9¢ afg F Faar &
SIS MY & At T FLe ST qHE ST AR |
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Tfe o< & Tt aod FHTL | SIS T € At 9 ATa9EE HT Bl
eI AT FHT To M= THIT =i |

7f3 T oI AT et I F € AR e # atg ™ & at
T JUT dieasT & A9 § die ot |

for atest 1 Te iR wfaRty & wor it gt
FIT SR I AR T E | ST Ateest 1 e e
e afetyr & woT R e atest 3 g |

SELA

Fig 3 % A U& Ry # o 200W/ 250V &R
100W/250V 9% @ar & 240 atee A.C. 18 T I3 2|

Fig 3
200W/250V 100W/250V
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y
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200W (atferss are) eier efi T serer @
100W (¥ FTe) AT dST STRTIT 3T |
T,

200W/ 250V weeht Sfaeie,

VS 250 x 250
Wy 200

=31250)

aem 100W/250VeaeT &1 gfaaer

V< 250 x250
w, 100

= G250}

Fof Aoeq Ry =3125 +625 = 9375 Q)

v 240

arer | = —— = ——— = 0.256A
A= R 9375

200W o7 & Fiees ST =IR , - 0.258 = 3125 = 30V

AT 100Wel # aiees ST =R , - 0.256 = 625 - 180V
qEaY VX 1=240X0.256 =614 W
e

100W T T 3TTereh STAier &1 & HTI0T STFere aleest ST HedT
g AT 200W ot et Sfa<rer qm aieesT 19 7 € 1 379e1T
AT ThTIT AT 2|
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