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1. INTRODUCTION



1. INTRODUCTION:
The purpose of the lighting is to serve the needs of 
persons. 

Quality of illumination implies that all luminances are 
designed to contribute favorably to visual performance, 
visual comfort, ease of seeing and safety for specific 
visual task involved.

Glare, diffusion, direction, shadows, uniformity, color, 
luminance and lumenance ratios have significant effects 
of visibility & should be considered during lighting 
design  



2. BASIC DEFINITIONS



2.1. WHAT IS LIGHT?
Light is the medium through which we can recognize 
the world surrounding us 
In physical words: Light is a kind of electromagnetic 
radiation that consists of ripples or waves that are 
propagated in an omnipresent electric and magnetic 
field, and travelling away from its source uniformly in all 
directions, unless intercepted.



2.2. NATURE OF LIGHT
Various forms of incandescent bodies are the source of 
light, and the light emitted by such bodies depend upon 
its temperature.
As the temperature increases the wavelength of the 
radiated energy becomes smaller and smaller and 
enters into the range of the wavelength of light.
The wavelength which can produce the sensation of 
light varies from 380nm to 780nm



White light emitted by the sun consists of a mixture of various 
wavelengths in the visible spectrum:



2.3. THE FOUR BASIC LIGHTIN 
QUANTITIES



2.3.1. luminous flux :

The amount of light radiated per second by a light source

Unit: lumen (lm)                                                symbol : (Φ)



2.3.2. luminous Intensity :

The amount of light radiated by a light source in a given 
direction

Unit: candela (cd) or (lumen/steradian)               symbol : (I)



2.3.3. Illuminance:

The amount of light falling on a unit of surface

Unit: lux (lux=lm/m2)                                           symbol : (E)

Illuminance is independent of the direction from which the 
luminous flux reaches the surface 



2.3.4. luminance:

The amount of light radiated by a unit of apparent surface 
in a given direction

Unit: candela per m2 (cd/m2)                             symbol : (L)



2.4. LAMP EFFICACY OR LUMINOUS 
EFFECACY:
Luminous efficacy (lm/W)   =  Luminous flux

Electric power dissipated



2.5. LIGHT LAWS:
2.5.1. INVERSE SQUARE LAW :
Illumination is inversely proportional to the square of the 
distance between the source & the surface 



2.5.2. COSINE LAW OF INCIDENCE :
Illumination is proportional to the cosine of the angle of 
incidence 

E α Cos ( Ө )



So, form the previous two laws we will find that :

E = Emax Cos ( Ө )
hence, 

E = I Cos3 ( Ө )
h2

where : 
E : Illumination at any point
I  : luminous intensity of a given source
h : the vertical distance between source & surface 
Ө : the angle of incidence



2.6. CO-EFFECIENT OF UTILIZATION (C.U.):
It is the ratio of the lumen actually received by the 
working plan to the total lumens emitted by the source
C.U. = Φ received by the working plan

Φ emitted by the source

2.7. MAINTENANCE FACTOR (M.F.):
The effective candle power of all lamps due to  
accumulation of dust or dirt on the lamps globes, 
reflectors, walls & ceiling is taken into account by 
including the maintenance factor. 

M.F. = L.L.D ( Lumen Lamp Deprecation ) x L.D.D (  
Lumen Dirt Deprecation )
MF ~  0.8             for indoor lighting 
MF ~  0.6      0.7  for outdoor lighting



3. LIGHTING SOURCES & 
SCHEMES



3.1. LIGHTING SOURCES :
There are three (3) basic types of light sources used today; 
incandescent, fluorescent and high-intensity discharge lamps.

3.1.1 INCANDESCENT LAMPS :



- Incandescent lamps produce light by electrically heating 
high-resistance tungsten filaments to intense brightness.

- Overall efficacy ranges from about 15 to 23 lumens per watt.

- Lamp life ranges from 750 to 1000 hours for standard general 
purpose lamps.

- It is important that incandescent 
lamps conform to the supply
voltage a change of only 
a few volts seriously affects 
both life and light output. 

- Incandescent lamps emit 
the majority of the energy 
in the red and infrared area



- Deferent types of incandescent lamps:



3.1.2. FLUORESCENT  LAMPS :
- Fluorescent lamps produce light by establishing an arc 
between two (2) electrodes in an atmosphere of very low 
pressure mercury vapor in a chamber (the glass tube). 
This low pressure discharge produces Ultraviolet radiation at 
wave lengths which excite crystals of phosphor (the white 
powder) lining the tube wall.  The fluorescent phosphor powder 
convert the ultraviolet energy into visible (light) energy. 



- Efficiency ranges from about 45 to 80 lumens per watt. 

- Rated life ranges from about 7500 hours to 30,000 hours.
- Lamp performance is influenced by the character of the
ballast and luminaire, line voltage, ambient temperature,
burning hours per start and air movement.



- Control gear for fluorescent lamps



3.1.3. HIGH INTENSITY DISCGARGE LAMPS :
- High-intensity electrical discharge lamps produce light when a
high pressure arc is passed through a gas vapor 

-Three (3) types of lamps are of the high-intensity discharge
type; mercury, metal halide and high-pressure sodium.



3.1.3.1   MERCURY LAMPS:
- The early mercury vapor lamps emitted a 
characteristically blue-green color of light, which was 
practical only for industrial areas, street lighting, and 
general outdoor applications where color quality of the light 
was not too important. 

- General lighting mercury lamps are now available in 
wattages from 50 to 1000 watts

- Typical efficiencies range from 30 to 63 lumens per watt,
not including ballast power loss.

- "Clear" mercury lamps produce light rich in yellow and 
green tones but almost entirely lacking in red.  Phosphor 
coated lamps provide improved color and have been 
popular.



- TYPES OF MERCURY VAPOUR LAMPS :



3.1.3.2.   METAL HALIDE LAMPS:
- This lamp employs iodides of sodium, thallium and 
indium, in addition to mercury, and results in a lamp design, 
which generates more than 50% more light than mercury 
lamps, and with a much better color quality.

- Metal halide lamps are similar in construction to mercury 
lamps.  They differ in that the arc tube contains various
metal halides in addition to mercury. 

- They are available with either clear or phosphor coated 
bulbs from 175 to 1500 W. 

- Present efficiencies range from 70 to 125 lumens per 
watt, not including ballast power loss 



-Compared to a clear mercury lamps, the metal halide 
additives improve the efficiency and color.  Further color 
improvement is achieved with phosphor coatings

- Types of metal halide lamps :



3.1.3.3.   HIGH PRESSURE SODUIM
LAMPS:

- The high pressure sodium lamp has the highest light 
producing efficiency of any commercial source of white 
light.

- High pressure sodium lamps produce light by electricity 
passing through sodium vapor. 

- They are presently available in sizes of 50 to 1000 W. 

- Typical initial efficiencies are about twice that of mercury 
vapor: from 80 to 140 lumens per watt, not including ballast
power loss.

-The color of light produced by this lamp is golden white.



- Types of high pressure sodium lamps :



3.2. LIGHTING SCHEMES :



4. LIGHTING LUMENAIRS IN OIL 
& GAS FIELD & LIGHTNG 
INTSALLTION DETAILS



What is a luminaire :
It is a complete lighting unit with the following functions:

- Contains lamps

- Contains gear

- Supply energy to lamp(s)

- Distribute light

- Withstand ambient conditions

- Permit safe/ easy installation

- Permit safe/ easy maintenance



A luminaire may be classified by its application to :
- Outdoor applications

Local lighting



Street lighting



Area lighting



- Indoor applications



Also luminaire may be classified by its method of mounting :

1. Ceiling mounted fixture :



2. Pendent mounted fixture :



3. Bracket mounted fixture :



4. Platform mounted fixture :



4. Platform mounted fixture, Cont. :



5. Ground mounted fixture :



5. Ground mounted fixture, Cont. :



6. Flood lighting fixture :



6. Flood lighting fixture, Cont. :



7. Street lighting fixture :



7. Street lighting fixture, Cont. :



8. Convenience outlet :



8. Convenience outlet, Cont. :



5. LIGHTING SYSTEM DESIGN



Lighting system design steps :
1. Project analysis:

- Read project lighting specification
- project plot plan analysis
- Model viewing

2. Lamp selection 

3. Luminaire selection

4. Determination of number of fixtures by lighting software

5. Implementation of the number & types of luminaires in a layout

6. Appling lighting distribution criteria to determine the no. of circuits & the 
feeding cable size

7. Add the distribution information in the layout

In this section we will discuss steps no. 4 & 5 in details while steps no. 6 & 7 will be 
discussed in the next section



4. Determination of number of fixtures by lighting 
software :

In our calculations we will use the chalmlite software

Getting started



CHALMLITE SOFTWARE
Working Environment



CHALMLITE SOFTWARE
Indoor Calculation



CHALMLITE SOFTWARE
Indoor Calculation



CHALMLITE SOFTWARE
Outdoor Calculation



CHALMLITE SOFTWARE
Luminaire Selection



CHALMLITE SOFTWARE
Luminaire Selection



CHALMLITE SOFTWARE
Luminaire Selection



CHALMLITE SOFTWARE
Luminaire Selection



CHALMLITE SOFTWARE
Flood Light Method



CHALMLITE SOFTWARE
Flood Light Method



CHALMLITE SOFTWARE
Flood Light Method



CHALMLITE SOFTWARE
Flood light method



CHALMLITE SOFTWARE
Grid Definition



CHALMLITE SOFTWARE
Grid Definition



CHALMLITE SOFTWARE
Grid Definition



CHALMLITE SOFTWARE
Results Presentation



CHALMLITE SOFTWARE
Calculation Report



CHALMLITE SOFTWARE
Calculation Report



5. Implementation of the number & types of luminaires
in a layout :

In this step the calculated luminaires number & types in the previous 
step will be presented in the layout .

Contents of the lighting layout:

1. Reference drawings
2. Notes
3. Legend
4. Fixture identification number
5. Panel identification number
6. Scale bar
7. Selected area plot plan
8. Fixtures  & sockets distribution
9. lighting details if needed



LIGHTING LAYOUT



LIGHTING LAYOUT



6. LIGHTIGN CIRCUITS 
DISTRIBUTION CRITIRIA



IMPORTANT INFORMATION :
1. Normal lighting circuits should be separated from 
Emergency lighting circuits
2. Normal lighting circuits & Emergency lighting circuits may 
be fed from 1ph or 3ph circuits
3. Street lighting, Flood lighting & high mast lighting should 
be fed form 3ph circuits
4. Normally, lighting circuits breaker rating is 20A for 1ph & 
3ph ct.
5. Don’t load the breaker with more than 80% of its rating

6. Don’t use the max loading capacity of the breaker 

7. Follow the required distribution philosophy in the 
specification 
8. For sockets, no more than 6 socket per circuit



LIGHTING CIRCUITS DISTRIBUTION STEPS :
1. Count all types of lighting fixtures (Normal, Emergency & 
flood)
2. Determine the max no. of fixture per circuit

3. Keep a spare in the loading capacity of the breaker

4. Apply the distribution philosophy for the selected area 

5. Try to equalize the loads between the 3phases 
6. Size the circuit cable based on the circuit length & the 
voltage drop  

7. Size the conduit based on the calculated cable size  

8. Implement your data on the layout to get what we call 
detailed lighting layout  



Detailed Lighting layout



Detailed Lighting layout



7. PANEL SCHEDULE



WHAT IS PANEL SCHEDULE? 
Panel schedule is a data arrangement captured from the 
detailed lighting layout 



PANEL SCHEDULE STEPS :

1. Determine the type of the panel (indoor lighting, outdoor 
lighting, power )

2. Get the number of circuits determined in the previous 
section
3. Provide 10% spare of the used circuits

4. Provide 10% space of the used circuits

5. Determine the nature of the feeding supply during the 
emergency cases (for lighting panel) 
If  Diesel Generator                         use separate emergency bus bars
if  Back up Batteries           use pilot wire

6. Arrange your data the schedule keeping balancing 
between phases in your mind  



PANEL SCHEDULE STEPS, Cont. :

7. Size the dry type transformer based on the calculated 
total power 

8. Size both the primary side & secondary side cable based 
on the transformer rating
9. Size the main breaker based on the transformer rating

10. Fill any other missing data in the drawing



Dry Type Transformer sizing :

1. Get the transformer connected load from panel schedule 
in (kVA)

2. Determine the demand factor ( = 100% )

3. Determine the demand load in (KVA)

Demand load = Tr. Connected load / Demand factor

4. Determine the percentage of spare capacity (= 20%)

5. Determine the spare capacity in (KVA)

Spare capacity = 20% * Demand load (KVA)

6. Determine the transformer load factor (= 0.8)



Dry Type Transformer sizing, Cont. :

7. Determine the min transformer capacity (KVA)

Min Tr. Capacity = Demand load + spare capacity
Tr. Load factor

8. Determine the nearest upper standard transformer rating
(KVA)

Standard Rating of Dry Type Transformer :



Indoor Lighting Panel schedule



Outdoor Lighting Panel schedule



Outdoor Lighting Panel schedule



Schematic Diagram of the Photo Cell



Power Panel schedule



Single Line Diagram of Distribution Panel



Deferent Types of Distribution panels  :

Outdoor Panels



Deferent Types of Distribution panels  :

Indoor Panels



Deferent Types of Dry Type Transformers :




