
al Intso duction tenms used in illuminatisn, laus af 
ilornirisn, 

Iluroinaia. 

3:2, yees of Sousces of illuminatisn-lechaic anc, 
mcandescent ,gaseous dizhasge, fHesflnoscent 

33 Astc lam ps, In car desceot lamps, LASER , LED,NEON 
Turgsten - Helagen and so diun toa Vapou larps, 
flusascent amps 

3o4 Tipts of Iighting schemes-Direct ,8ermi-direch 
Semi-irdirett , "intect lghting 
gchemes 
oenesd id Gas about &seet hghting; factoy tghting 

atd flood ligksg 

4 Esplaao typs of lighting seheme. 
Explain aw of lamioatin 
Define the fplbagdle pojc E) Sali) gle Luminaus flux 
Il4uminatisn. 
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darength 

600 

(oloun 

iolet 

heen 
Verlo 
Red 

Radiated ligh. 

oltyavialet ta 

Bue 
GTcen. 

Ofange 

laudlength 
900 

5%00 

6100 

fnegaeng 

rot eqaally Senshue to alcalas 
Eges ane ost ersite in the mid-xnge 

yellaua. 
mid-nge neal 

Liqhing scheno es. 

A) Direct lghting Scherme. 

Seheme 
seritndlrc liaking Schee 

ce) Ghenesal Iighting scheme 

lamp 

C6) Sermiidiet l'abtiry Scheme ' 

birech 
Indirct 

Sem-indir 
tenenp4 

on the ob,ech and iaht-up the op obje
t, the stema 
4bsf i3 disosttdIn his,a V- shaped 1etlect is 

placed olren bulb So-that thich is opale to bo tovy. 
etc. apphed inlex ,sngeaical saow 

6o-g0 

Hemaining ponton is weleck hese.thele. TE is 



(O,Indirect-ligh biog gcheme 

Jn this- Qo: af light tocged on top ond Jot. 

is focus ed in botinMn his setr hene isho 

shadow fom atian, Daoing halls, henthe elc 

sanoi indirect liahtiog' 

In shis ß0-gois. ocased 6n top and Lo 

decasiatin pposes, HeststaN nts. 

(0 Giened ighhng shense* 

al. 

genealy aze scheme in which Sot 

Laws ot laninisn 

Thuense squale la) of dluminaisn, 

i Jovense s qu a2e law of iJerainaho! 

he ilumicatin of the sustae is ind eHelt poDrodi 
to 4ne squane of distonce bektter behs eer pasJel 

to gunfare and poirt suntace ot liakt 
e 

Where, : intersit,Es illuminakisn ,d idistance. 

d2. 

Pusattet 
Sace 

ilurajnaeo 

Lambests Coaine Jaw staks fhat lurinatian o, Sankat 
popfional to the (asine ande betweers 

hoslma and nicenf flux 



Ujabt 

Noma 
ftqx 

A 

flan 

tos& 

k Calas, 

D3rcint 
flu 

At hese, I lúmip aus inensityin lanen 
d: distanee 

AllurainaFian Saunc� 
is placed at ton distane tnsy SCreen Sa 

Tgandela poaier 

Stengia 

fos case -l 

S (amen |m efeso lux 

Case-y 
cosa: 

0-95 2 -s_lux, 

QA b wlb alvee S Candela poier, So calcal ade tata 

DlTee2s Candels rse 

34-5 Jumen 

shesadi 

Ir4Temar Candel 



Jmpostant tems in illaminaton 

ci) luminbås flux' 

The totas uanity Of light enehq4 emihed es 
luminoas bo called Jyminoue 

Second 

flux. Ttis epesenk by F mealned in Iument 

i)Luminous indensit' 

The gtaka sf lamtnaus flun fo steta 
Stexadiar is knoJn as Jminouj intensity. 

neqßuned in Candel m 

h nit of fumin bus flux knoan as lummenan 
detned as the 

by a [ouce havig an intasity of i tandel 

(w)(tlaney 

4 

Ghlase is Visual sensain caused by excEsti 
and concorto la ightness. It can be distle at. 
Sinplay ancortpae Ghlamej ocranes eshen too 
much en tess oue Ces nnd intenfene wh 

eues abilits to anage ldex people ase ually 
mte sensiti to glaneh dae o the tb chozactesHrs 

of the 

It is dfined as lerminaus luz fallira 
Suface peq unit area Jt is denated bE. is 
meas asedin armenmelen (F/m?) ox luro9! mltand. 

Jhevt, A is anea ol Suxtace, 

Vi) Candle facaes 

is defined as the ngof lumens omited by a 
in a anit salid anale in a given dircct sn T 

is denahed by Symbd CR. 
Souáce 

CP 

a 

Whene, = solid angle. 

Pii) uminaus eficenc 

on a 

T is defned as the tatia oh the larmino tlux to 

rght. 



(vih Plear rogi20 ntal Cande 

6f candJe poaJe 
T is detined as he mean 

Sn al diecy of hos1izo ta plaane lordal. 

Soarce of light. I s denoked by MHO 

row 

Mean`phegical Candle powen 

I is deined as the mean ot candle pocw e 

in all dirccHn and in all olanes. oh Sacalce 

X) Mean. hemi-shenical Candle powe 

J is detined as he mean 
all podnechon abore sx beloas -fhe tieszhaniza 

planes paicing thugh Sousice of ight 

X) Redactian tactss 

Neda chsu facto o 8oae is the stahàio ts 
Megn &phesical Candle poes t s mean boi2o 

Candle Poce. 

x) Space hieght saia 
It is the aiol tuo suesive Soune to Hhels 

ehace hiejht giat 

(ai) B9i ght ness 

The boightness of Igh Sounce is defind as sA 
arpouot of light ermted I} is measus in 

Condela os leren alzo knawn as Jumjnou) inten shy 

3N) Plane angle t 
is angle trdhicen ther) 

A plane an�le is angle tormed by tug intevsechng 
Iine on a plane, ard dhe space beh ten fhe 

X92 Solid anqle 

T is a 3D angle hat meas es amount cf View 
09! field at vies of q object (Ovns f a 

Shecific paint. 



Ihe wyment r'aleva uch that nts 

Ceiks v her aent hat glov 

retelic 

(h anhor filament lonp 

he 
4 

Homent fanhan) 
shad' 

nd incandesvent « filament yne'hnp can gils of 
lobc (ompletely eAup evaakd end a tire 

wib knoon «8 tilarment within it. The ga globe is 
hcaatad to preueot e onitahn and oneiao (uert 
the ilamen-and ako t parent the kmpesxd ene bei 

londened by tadi aisn: 

(ottac 
plts 

clakeing 

The matcsll ased te mating 
filomen of inardescrt Iamps ase (asbom o tateun 

and tungsken. Jo Canbon tilamenk m he filanent 
(anbanrd evacwatrd hy qlas alobe 

iled oth Vactu]sto peyent oidahsn tilamprt 

The shope s t;lanent, Seens like ~ngsh adphaet Y. 
t bulb lls relkq point i 35a0c 



W oHtkingi 
psinöple by pacain 

The coxbhon filamenh wotks, ón the 

decoc cumen crent thugh Casibsn filomeot, causmg 

hcat up and lo, poduces light- The painciple heat up and scenct shese an dbjeck Is heal behind ik is incandes cencè,,eshese an 
(estain high tempelattsge and glows te 

Ihe ight Souhee is a fhin anban 
filament4ypicaly nade tmm pnbonise atenial 

hen an elecha Centit faces q high tesistar 

hat podutes a high gtang o} heat ábaat 
R00)00'0' hafmakes i ennit ligbt 

o'ke Caxban: filament 

Eyopestes 

bub is eithes elacuated on filled ai inczh 
oxidatisa 

The he ight colaus is gne 

The ts0kmg housn is G00-40 

is 

yello 

The (omnecia). ehiteny 4.s lumryiaf 4proimatly 
of filamen lamp 

To. this filarnent lamp, the flamen is ade a 
tantelam oH tungsten Tne constaa chiona delals is 
Similan to Canhon filamen laylp. 

tungsten is laed due to its high e'sicen, Suck as 
the eticerof antelur is .2Fl. 

a) VacuuN� filonen amp 

A Nacuun filaxseot lamap is a kind af incandes (ent 
lanp that poduccs the heat and ight bsing the ogec 

incade scente 

oithaut oidahsy and if ite is Watked beyond. the 
emhesalse yepasised and blet bla ckes he lamy 

gon, KantaM, Neon 



clechhde 

Sodi ur) niGY 

Blast 

Gas discheg¡e lawip 

In all dischoge lamps, an elechnc Cument 

ileiratns tbis t hch g1en: 

ight by AS3eous fostion (andachon, mo 
Camronl sed clennents are heon, Men tug 
and go~ium VanouS 

on netune 6f 

-hlagsinq 

ch Near dischadae filed give oKaoge 

Ch) 3odiam Vapau filled Napaun flled giúe clanqe -yellaud gi 

The ischa)ge lams is oy boo pes 

The fixst tpe is of thase types in which ightis 
Same as psduced by the iakt dischasge by the 

vapou. 

The selond lamp type cohich ses -tbe phernomeno y 

Dermenitg' 

igh intal tost. 
Veny low os poox posden tacb. 

t xquizes extra elernent x stankng 

n 



hese e too typel of gas dichange lamp 

(h Mestcary vapaus lamp: 

tanf file toith Najas 

Dodble d alle 
ercjssNe 

o Pre ssyne 

High Jeakge 
peactance 
tsqnsfamer 

High presue sodiom vapoe lamp. 

A sodiun) Vapoug lamp is a type of qas dischaac 
larmp hat wes sodiuny Vapou to odure liah 
tipaly Chesiackenised yis disteiche by itsyelo s 

orapge fe. 

Constucion 

fPeessune The high and low PrtSae Sodiuny Vapous lamps 
is shoten in .Ihese lamps of lou luminosit 
So the lelgp"ofhese lsmps i3 langt. To get he 

desired Jengh it is made in U-ahape Too oxide 
Coated e lectde is_ gealed with ends. the tahe 

Contain iHe odium and meon aas, encareJ by 
double-lialed vacuunm flask to Keep tempel afae 

Befort the lamp stands Oosking,3o diunq is in tor 
oF f a Solid denasikd in a Sdes o jhe tobe wal 

beginning, When Suitch is on j ~penaks eft as 
low pressune neon lamp oith pinls caloLal. 

xadiates yellgd light and hen and af kr 15minaes 
lamp stants gitngful ght 



Salient featuns! 

" Ihe eicerny of so cyuog Vapo? om in 

The oking hous of hese 

And nat afft d by 

Advantags 

vo}age fhct ahor 

Thoe e sed fx high (sod fx highways and genesal 

Outdox arplicatons- bhene colown dismioab 

is no cquied. 

la0mps 

Nigh cticenty ond enengy Sings 

Redaced enegg (onsumptio. 

longe tf iespon genenlly 3o00 hs . 

Exiellent amen matntinante 

Raçid siestotiog 
Unifoms ight stijbatoy 

TL has s1tactivit Oth Jae. 

H doesnt giesist Cosnosie ehects. 

Jt has hszasidous. GniTO Oenkal impact. 

Agpicaiongt 

Re Datdosx ightirgs. 

Spedesopy 
Phaira (eakcel applicabons 



(b) Mexwy - Vapo lamp 

(A) Low presune Deiany Vapow] lamp 

Chake 

gaten 

Bokh 

ong tobe 

q' low Prcsune MeNwr Vapsn Jamp 

pressne meicd me1ccy Napoun larp i8 also kndtun i9 
as flacrescent lampa G1 has Vaniets of acyanjaes 
and apphaians. the tabes are obtaine inavasiek 
o lengh and iluminetian in a Vaniess 6t calon 
Jt h sed to achiare high liaht infehsity wihout 

bght sounce , dangen of Alne is minimised 

onstaachis 

ot flugsscenf larp is shoLn in abave 
Corsiste cf shantes, hake ,suich, tube ad end inpat Sarph this due lod presunc, ha larop is in he tomy of long tute (oated asith phasphar "The tube (ortains mal amoant of m exur ard asgon gas at pre ue of J.gmn. 

At each end of tube the e is sf spird fo 
nade ot tun gsken and coated with elcchon emitina 

matesial. 

The choke is Connechd in 3enies with the 
tube filamertspstovides a volt4ge impalse fx shotirg 

the lamp and actsas bullast,lalen on slben Jamp 
Yanning The filament is (onnected csjt with slate 

Switeko glbws the lamp ith bimebud tip at the 
clect 

Pasts 

elechode 

The main lonstauchanal Pans af flouSA Cent lanap 
is as follo as 

Ca Glasg tube 

A Sealed alass tute erclosuse 
is ased to house the gasei 

Gnd phaqhen (oating Ghases 

Suchs as Mencay, aqon is 

illed undeg (ow presane,The gas 
phasphen Cosing is done hat 

emiis he iah hy stiked 

menc�y apaun 

-phos phe 

-Tants of lae 



h Elecho det 

I is loaed at cach erd ot ube. Ihese prooe 
high inten sity flasheslarc) áhen (nen'is 

mase to fls hrsugh ipginitieing gas excihubs 
þroes. 

(0) Ball ast 

J is a Component that pys ed to qate 
Cushen in lanip- ahd fovide neceSS any Vatag 
t t tant eilhen agneh ox elechitaly 

The endf lamys that fite to he tecephble 
Connects ith Suppy knan as base. 

Jts effosts is to ind4ce hign vel}ae suye o 
about ooov ,that noduces flaw of elechsor betset 
Iamp electode and arips we ligrtp irm rdladely 
then, lamp SBantiog contacs ae kept opered. 

Ikis Complels cirait aând cusihent flbus fhroAgh 
Causes emìssion 6f elecons fsm filero gnt At the 
Sam� fime, Wolage fals ho 2ero and bimehl Cools down: and 'So as electode art open and irtut cunt floco in iscait 

This lowened he pf, impsoved by condensesl at 
49F Conneched acsoS guppy. 

Specihcatton 

Voltage g4ang i9 Qo0-230 V. 

Lumjnas flbe is epto 1520 luren, 
is about 38 lurmenwatt. 

Dsetal fkornscenf larnp iteeis qbou 750ahys rore 
Jhe actie ite may Vanies fon So00-|D000 hys depet air 
upon openafirg Comditiante 

&nol fluaxescent pate 
Nhen he_Sharten ie cold, electodes axr open. alhen 

Supply isgiuen, full valtaqgacts a on Stten. 4odmium sillicate 
A A dlbo diacharae ig set uo jhich talenns fhe elets is up shich aNMS fhe eletr e Zinc sillicate 
and Caases bimetal to bendand tauch olechpde 3Cadmiun Borate 

4o Galciamm tungstate 

yelba, pink 
Ggen 
Pk col 
Blue 



Leshoat er isi) 

omincus 

CificersL 

yaniedg of 

Brigh tnes 

Iranaesíesat lanepsuaascent amp 

iseemritad ait hinh 
ikal Cast 

auble is hese 

mal cat 

les 

No table i theie 

hacois shtained 
Lage vasiet| of on o dure t k7 teu 

(olo 

above ffau)e (orsists of two bales, innene sne 

tube contain dishasl�e as aro ures cat hie paie 

The mnes] tube nate ep of unt2 Matia reaS 

-ig and podae htat that Vapalwi's rer 

pletan takes 

plat im S-tminates. Pus ing his tnr, the 
s done though Menciy vapaul and erits genisn 
blue light 



be bardi almast an des 

leraht af alas a (ontaming "tio elerh 

in Shape tomalla ueindenlcal 

Copfe The tunes art maunted erhes ana 

tapinas fos Yated cumnk 
Containig Sutable 

ceina Sipga aretem(Ntor tibe) Tae powen 

u usire apacitS. he capa ci bx isalaced' 

TranstomcI 

tubé. 

Neon lomps belangs tb (old Gattode cate 
The clechodes are in foom of 

D,, pinkfsh-whik light is ohtein ed.Helanj apd 
nesn thugh colbuned glass more a Vanity at 
elects- AS shown in faauit , the tanrsfögen 
hos a high leakage 1eactanee it Stabe anc in lap 
A capalita se~ to powen tacho improveent, high 

Naltage 

rd if he heliug go3 is uye4 inplare st 

ies beteen 5-40 umen wat. 

n-gheped shelil an (ait 

These axt bsed as indicaty laripl, hight latn ps tux 
dekesrminahon ot polanity sf dc mains. and in lang¬ 
Sined neon tube 4s puopart at advehsirg 

ASpecks3ntandescenflolusg cen t-Metary 
Compasigan of ditnenf iaht sounces 

ife 

lamp 

Jhhaletion 
and auming 

Coloun ofVeny real to Vantes wita 
ght hatsal 

Stast 

iniu 
maxim 

toop h 

hey eo 

time of sed t?me df S-6irn of 
Seemin 5-6 m tg 

vetod'sh 

Phasghe 

Napoun Ianmp lwapou lasp 
Sodiuy 

olon dhbscteo srttel 

Maxim An4t nax/mioi. High but leas 
luorsenlless f sf 

lavmp 
8600. hs 

40 ml 

Hlament layn 
3000 hs 

50-60 lllw 



(i Gmpat ilament lomp ( CFL) 

ta 

v) Heden larmp 

Vapoca 

Ballast 

Base 

A corspact flament lampl (FL) i8 a tyne ot 
incamdescen lap ,eápedaly' fluoresent lanp 
designed t rplace tynditiaal inCandescent bulhs 
Anatan tox (ompact size and ehexgg etieaty 

(ompait fluieat lamis 

As the ipe and oificenty of in tand escenf lamg: 
fails of wh ise- pantldue to slatod esapan 

Of ilament and black deposits fomed on ht 

effierg 

[peifiatiogs 

innen suface of bub. The addition cf 
Smal helasen gas o tiimg qas desbxs pat of tungstH filameni's eVapored part back to i 

These lamns 
lamns and sthen special purpst lamrs e the i 
flask Camelos, n qn axc Lop iechc Cu rk 

Cach iathes. cshich ae iqwn 
aac beng stucks. lh anc Man tains sh Cumen an 



Veiy eficent sous(e ot lighf. he 

c) Carban asc lomp 
(i) Flamt axc lamp 

larin 

(rastes Art 

Resistonce 

The veniou 

usbon 
elechsvdes 

(ashon odes used ath A Saply 
Same size is fhat of De sapply This s eRsfies 
tyre hen two hand Casbsn ds are placed end 
to end and comnecttd to tenminals of Dc Supplg 
mairs hot Jes tha 4y, the cuTre nt floius 
ho ugh then and ends o (anhon Dd Soon 

be(onne intan dejlencei } hey are 

befoeen too Carban ods and sbite ight aill he poduced. Tis are is maintained Ky tensfen 

t is found that these pasticles tsavel teori p osihiy 
Catbon od to negeire. Thad's wby the posihve od 
be (ormes bollow atfer Sometime an 

ike a poinfed Pencil. a 

The' voltage dp acois anc tom is 45-60v ar 

an 

ileg etive Cashon od and 5 bË a's: 

arnd negetie 
the 

One is about Q600c. 

laminas erfient is iz hia 

regcire beomes 

Megnehz Ac lamp is Such a lamp in chich pai e 
electode is made ap af oppe] ard ne¡che elecho 

Stauck in simihs 
Such amps 

() Flam- axc amp 

The rinciple of openahs is similan to that of 
tosban anc lansh. The electrodes af such lap has 



S-154: st tluonde nown as Tlame moL 

henesaly (0e 
elechde tatbas aTe wed. and (avities q 

falled th frles Hh (htoite fluoide Jt has chan 
utch yaiates ligrt en erag eficong fror eficertlg 

it Vapcux a lsg with anbo and thee el 
toutes d veiy higt laminous infensity In a (auses 

fesert fiome matenials odure sittesent 
terfres(olours. 4ost ot which don't a�real 

Jts has 

henenal Iighng stztet, tctag and fios lighk 

Adegak ghting of factries is of vitad inapstt 
As it prevídes Impved eminities tos the emplau ee 
incrasto poduch and has detinite eonomi 'alae in gducina accisens. 

other indoor Eguiproents 3houo povide ar l uminaior on Wonking plane. ane Aive a 

<}ean fitira, avois alse.T is essertial ro only to avbi alaseor lonf. alaje DrA loap itseit but also 
be ithiY line ot visis. ihey ar shree tupe Cnenenal ltghting loca tgting c) Em engjeney lyrin is Ghenena lighting 

The usual scheme in factesies and workshors s 
to mount a ho of arps at a Suticent ied B0 
that unitey distibuho of Igt oves -he workcirg plane is obtaine. 

Jn daxae gachine shos 
he nerestit of keepi the hiesotis garemed 

larap abaie the trayelin� csanes. Jn S�ch (ates, 
it s often deaigable Suppliment ihe main 
ightig hy Side in axdez to gie adäihsoal 

ildroinahs of on venhcal planee 

On sarie-points, fatsly intonse ilunination is reguik 
for tnis pusposel8ca' Iighting (an bemvided 
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