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Light

< All activities of human beings ultimately
depends upon light.

<*Natural Light

“*Sun
“Moon
. . . Limitations
“Artificial Light 1. Space
‘2. Time
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Light

“Artificial Light
“*Easy control
“*Reliable
< Constant Output
<*Remote control
*Atomization
*»Clean
< Pollution free
*Cheap
<*User friendly

< Protecting health, eyes, nervous system
<*Low accident risk at work space
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Nature of Light

*Light is a form of radiant energy
<heat is radiated from hot body
“*Red-hot

“Large wave-length

+Energy in form of heat

*White—-hot [
+Small wave-length |
*Range of light wave-length
“Low energy
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Relation : Frequency & Wavelength
v=fA

f = Frequency, Hz
A = Wavelength, m
v =Velocity, m/Sec

| =—— Wavelength ——| velocity of
—_— A propagation

A
Amplitude o

f = frequency
T =Period
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Electromagnetic waves spectrum

Energy (electron volts, eV)

108 106 104 102 1 L 1072 104 10° 108 108
ultraviolet infrared short-
gamma : AM
s X-rays rays rays radar |FM| TV A

1014 10* 10% 5« 107 106 " 104 . 102 1 102 104

.+**" Wavelength (meters, m)

Visible Spectrum - Wavelengths in nanometers

400 450 500 550 600 650 750

Ultraviolet Infrared

(UV) (IR)
Viclet 400-450nm Red 610-700
Blue 450-500nm Orange 590-610
Green 500-570nm Yellow 570-590
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Electromagnetic waves spectrum
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Terms related to lllumination

*>Light : Q(Lumen-hour)
Radiated energy range that will give
visual sensation

*Luminous Flux : F (Lumen)

Rate of flow of light from [uminous

source
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Terms related to lllumination

<*Luminous Intensity : 1 (Candela)

A point light source when gives luminous flux
per unit solid angle in one direction is known

as luminous intensity. o -
uminous riux

F
I: —_ = -
w Steradian

*lllumination : E (Lumen/m2 or Lux)

Available quantity of luminous flux on unit

surface area. g I _ Lumen
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Terms related to lllumination

<*Brightness : L (Nit or Stib)
Luminous intensity per unit projected area of
the surface in given direction.

“Lumen :

Amount [uminous flux given out in a space
represented by one unit of solid angle by a
source having intensity of one candle power in

all direction. Lumens = Candle Power x Solid Angle
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Terms related to lllumination

<*Candle Power : (c.p)

Light radiating capacity of a source in given
direction.

OR
Number of lumens given out by the source in a

unit solid angle in a given direction.

Lumens
Solid Angle

Candle Power=

www.vishaldevdhar.orgs
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Terms related to lllumination

*Lux or Meter Candle :

Luminous flux falling per m? on the surface
which is everywhere perpendicular to the rays
of light from a source of 1cp and 1m away
from it.

OR

Luminous flux falling on a surface of a sphere
of 1m radius where a light source of 1cp is

Ft in the centre of sphere.
wwwwsha vdhar OFE



http://www.vishaldevdhar.org/

Terms related to lllumination

<*Foot Candle :

Luminous flux falling on a surface of a sphere
of 1feet radius where a light source of 1cp is
kept in the centre of sphere.

Lumen B Lumen 10.75 Lumen

oot tandte Foot? 0.305%2 m?

Lumen 1 meter = 3.28 feet

1 meter Candle= >
m 1 feet= 0.305 meter

www.vishaldevdhar.org
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Terms related to lllumination

<*Mean Horizontal Candle Power (MHCP)

The mean of candle power in all direction in
the horizontal plane containing the source of
light.

<*Mean Spherical Candle Power (MSCP)

The mean of candle power in all direction and

in all planes from the source of light.

www.vishaldevdhar.orgy
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Terms related to lllumination

“*Mean Hemispherical Candle Power (MHSCP)

The mean of candle power in all direction
above/below the horizontal plane from the
source of light.

*Reduction Factor

The ratio of MSCP to MHCP is known as

reduction factor. Rodepior Foctore MSCP
eduction Fac Or_MHCP |

www.vishaldevdhar.org P>
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Terms related to lllumination

*Nit

One candle per square meter.
+Stib

One candle per square centimeter.
*Glare

Brightness within the field of vision cause any
kind of discomfort to eye fatigue.
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Terms related to lllumination

<*Plane Angle : 6 (Radians)
It is particular point by two straight line in

one plane.

Maximum value of 0 is 2rn radians.

= — radians r

Plane Angle(0)= Radius — 7
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Terms related to lllumination

+Solid Angle : o (steradians)
It is angle generated by the surface passing

through the point in space and the periphery
of the area.

Area A r

Solid Angle(w)= Radius? — 12 steradians

www.vishaldevdhar:org
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Terms related to lllumination

<*Relation between Plane Angle & Solid Angle

Area

Solid Angle(w)= Radius?

2ntirH
2ntirH

271> 0
= > (1 — CO0S — )
r 2
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Terms related to lllumination

“Lamp Efficiency
The ratio of output luminous flux by lamp to
electrical energy required to produce it.

~ O -~
Lumens output by lamp =

Watt input to lamp

Lamp Efficiency=

www.vishaldevdharorg g
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Terms related to lllumination

<*Space Height Ratio : SHR (Between 1.0 to 2.0)

Horizontal distance between two lamps to the
mounting height of the lamp.

7'y = =
/O\ /O\
/A /

= % Working Space /

SHR-S
H

|
<=
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Terms related to lllumination

s Utilization Factor

_Total lumens received by working plane

Total lumens emitted by lamp

Direct Lighting — 0.25 to 0.5
Indirect Lighting — 0.1 to 0.3

<*Depreciation Factor

Lumens received from lamp in normal condition

Lumens received when surface of lamp is clean
DF = 0.4 to 0.8
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Terms related to lllumination

*Waste Light Factor

Overlapping

www.vishaldevdhar:org
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Terms related to lllumination

“Absorption Factor

Lumens available after absorption on surface

Lumens output by lamp

AF=0.5to 1

< Reflection Factor

_Lumens Reflected

Lumens Incident

www.vishaldevdhar:org
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Laws of lllumination

<*Law of Inverse Squares

lllumination received on any surface is inversely
proportional to the square of the distance between

surface and a light source.

sphere area
4mr?

intensity at
surface of sphere

source strength

L4 L4 Cp s
lllumination= a7
source is spread over four times = .
www.vishaldevdha r.org the area, hence one-fourth the intensity. P
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Laws of lllumination

<Law of Inverse Squares
I = Intensity of illumination in lumen

Luminous Flux =I w

A1 =d%w

Illumination, E,
lw lw |

4, d’eo d?
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Laws of lllumination

s Lambert's Cosine Law

llumination at any point on a surface is
proportional to the cosine of angle between
the normal at any point and the direction of
[uminous flux.

I cos@

www.vishaldevdharorg
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Laws of lllumination

I cos@
*Lambert's Cosine Law 15 d?

Illumination Surface AB
_ luminous flux  cp

~ Areaof AB  R?

Illumination Surface CD
_ luminous flux

~ Area of AB

X cos 6

C
:R—I;xcose
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Laws of lllumination

s Lambert's Cosine Law

www.vishaldevdhar:org

H
cos @

O0=—>R-=
COS R

Illumination Surface CD

C
:R—I;xcose

C

= HIZ X cos 6

cos 20

C
:H—I;xcos30
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- Sources of Light

) Incandescent Lamp
@ Discharge / Luminescent Lamp

_ Metal Halide Lamp

\y LED Lamp
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Incandescent Lamp

< Carbon Filament Lamp

<Metal Filament Lamp

<*Halogen Lamp
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Incandescent Lamp

< Carbon Filament Lamp

4. GLASS BULB

3. CARBON
FILAMENT

2. GLASS STEM Y i

_— 1. BAYONET CAP
4ﬁ=
——— 5, CONTACT

(Fig. 1.10 Carban filament lamp)
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Incandescent Lamp

< Carbon Filament Lamp

1 Working Temperature 1600 to 1800°C
Efficiency 2 to 3.5 Lumen/Watt
3 Life 800 Hour

www.vishaldevdhar.orgs
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Incandescent Lamp

< Metal Filament Lamp

5. LEADIN WIRE
4. GLASS BULB

3. COILED COIL FILAMENT
6. NMMROGEN WITH ARGON

(Fig. 1.11 Metal filament lamp)

www.vishaldevdhar:org
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Incandescent Lamp

< Metal Filament Lamp

1 Working Temperature 2000°C
Efficiency 10 to 20 Lumen/Watt
3 Life 800 Hour

www.vishaldevdharorgee... ~° il
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Incandescent Lamp

< Halogen Lamp

N

St

(b)

\ ]
(a)
(Fig. 1.12 Halogen lamps)
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Incandescent Lamp

< Halogen Lamp

1 Working Temperature 540°C
Efficiency 25 to 35 Lumen/Watt
3 Life 2000 Hour

www.vishaldevdharorgmm.. oy
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Discharge / Luminescent Lamp

< Fluorescent Lamp

<*+High Pressure Mercury Vapor Lamp
*Sodium Vapor Lamp

*Compact Fluorescent Lamp

“Neon Lamp

www.vishaldevdhatormme. .
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Discharge / Luminescent Lamp

< Fluorescent Lamp e}(_* e
-

— 1.TUBE
| 1.V

ey &

<_3. ARGON + Hg /

;n 2. FLUORESCENT
S. CHOKE—; 6.C MATERIAL
| Pf ON
A.C. SUPPLY

www.vishaldevdhar.org
(Fig. 1.13 Fluorescent tube light circuit)
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Discharge / Luminescent Lamp

< Fluorescent Lamp

Starter
Switch

O

Aluminum Electrode Argon Glass
Cap Coil Gass Tube

Glass Liquid Phosphor
Stem Mercury Coating
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Discharge / Luminescent Lamp

< Fluorescent Lamp

1 Working Temperature 40°C
Efficiency 40 Lumen/Watt
3 Life 4000 Hour
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Discharge / Luminescent Lamp

< High Pressure Mercury Vapor Lamp

=

6. SCREW CAP ' 500 waftt

c

=

8. CONDENSEﬂ)

{"J,
PO ac. ©ON

3. CURRENT LIMITING
RESISTANCE MERCURY VAPOR LAMP

4. Hg+ARGON

INNER TUBE

(Fig. 1.14 High pressure mercury vapour lamp)

Y Py 1 .’;r"
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Discharge / Luminescent Lamp

< High Pressure Mercury Vapor Lamp

1 Working Temperature 150°C
Efficiency 30 to 60 Lumen/Watt
3 Life 24000 Hour

www.vishaldevdhar.org
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Discharge / Luminescent Lamp
< Sodium Vapor Lamp

P F. IMPROVING CAPACITOR

1IA.C

wm o
‘ ‘ :“--—4 BAYONET CAP

2. COILED ELECTRODE

1. U DISCHARGE TUBE

3. VACUUME FLASK

&
!
"’ e

(Fig. 1.15 Sodiumi vapour lamp)
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Discharge / Luminescent Lamp

< Sodium Vapor Lamp

1 Working Temperature 700°C
Efficiency 100 to 200 Lumen/Watt
3 Life 18000 Hour

www.vishaldevdhar.orgs
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Discharge / Luminescent Lamp

< Compact Fluorescent Lamp

¢

= l'I e

]
9 230V
" ] STARTER
!
/, Q)
:
; 2 O | E
- - = -~ —y
4 4 @] j
230 v o
N -
U - i
. _ (A1)
|
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Discharge / Luminescent Lamp

< Compact Fluorescent Lamp

1 Working Temperature 40°C
Efficiency 50 Lumen/Watt
3 Life 6000 to 15000 Hour
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Discharge / Luminescent Lamp

< Neon Lamp

high voltage power supply (AC or DC)

1

ik

¢
1
NI

¢
electrode NEON LAMP electrode
6 f! 9‘
current through the tube "’
causes the neon gas to glow - 1
glass tube l
\ /
Il
small neon
indicator lamp (Fig. 1.17 Neon lamp)

Neon lamp schematic symbol
wwW.vishaldevdhar.org
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Metal Halide Lamp

Hg + ARGON + HALIDE SALTS

HEAT REFLECTING
MATERIAL COILED TUNGSTEN
ELECTRODES

HEAT REFLECTING MATERIAL
MOLYBDENUM ROD

MOLYBDENUM
ROD

| STARTING ELECTRODE
(TUNGSIGN)

QUARTZ
TUBE R
Outer Jacket
Made of UV absortang
hlgl’ lemperaisre gl.ass
l l ) Bimetal Switch
Disconnects voltage
from staner elecirode
once Amp has warmed up
A.C.
SUPPLY Exhaust Tip

Hole through which halides, mercury
. and gases are put inlo arc tube
(Fig. 1.18 Discharge tube of metal halide lamp)
Fly Wire
Conducts electnicity 1o

The electrode at the far
end of anc tube

www.vishaldevdhar:org

Shell

Provides electncal
CoNNECHon for lamp

Frame

Getter
AbSOMS exCess r}ﬂ'Dgﬂ

Arc Tube
Made of quartz, standard pinched
(cySnancal type)

A"
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Metal Halide Lamp

1 Working Temperature 1000 to 3000°C
Efficiency 115 Lumen/Watt
3 Life 10000 to 20000 Hour
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Light Emitting Diode (LED) Lamp

ANODE

2E/2W

CATHODE

To AC swi

QOutlet
Pri
220V

o O
S

SPDT Switch Blue LED for night lamp
o White LED for Emergency &
soft room light
* + + +* + + + i
~ fa e i - e e 7
7 ” " ¥l Y2 7 £ d
2 A A g 272 ' 2
a ” » » > e Yo 2
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Electronic Ballast

E}
l Ds ppm— 03
C2

.
>
\
/1
Iy

AC. / D.C.

RECTIFIER D.C. TO A.C. INVERTER

(Fig. 1.19 Electronic ballast circuit)
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