10. HOUSEHOLD LIGHTING

10.1 Concept of Lighting

10.2 Sources of Lighting

10.3 Principles of Lighting

10.4 Types and Methods of Lighting

Let's Discuss :

10.1 Concept of Lighting :

Light is the basic requirement of house.
Light is necessary to create visibility, brightness,
beauty and aesthetics in interior. It helps to
create cheerful atmosphere. Light can enhance
the colour, design, textures of material and
various surfaces in the interior of a home. The
quantity of light within a room depends on two
factors- colour and texture. The colour scheme
and the texture of walls, ceilings and objects
determine the quantity of light being reflected
and thus decide the illumination level in the
room. A dull, dark or black colour and coarse
texture will absorb more light. Another basic
factor of lighting involves the colour of the light
itself. Natural light appears to be bright, warm
and has yellowish glow. The colour of daylight
varies throughout the day. Artificial light is
available in various colour.

10.2 Sources of Lighting :

Do you know ?

Natural and artificial lighting are the
two main and commonly used sources of
lighting.

1. Natural lighting : Natural light is available
naturally. The most common source of
natural light on earth is the sun. Natural light
or day light is an important factor in the
appearance of a room. The amount of light
that enters a room depends on the number,
size and location of doors and windows of

the house. The area occupied by the doors
and windows should be equivalent to one-
seventh to one-tenth of the total floor area
of the room. Natural light helps a person
to perform household tasks easily, without
having any strain on the eyes and helps to
save electricity.

Fig. 10.1 (a) Natural lighting in the room

Fig. 10.1 (b) Natural lighting in the room

2. Artificial lighting When day light
or natural light is inadequate,artificial
lighting becomes essential. Artificial light
can be provided with the help of non-
electrical and electrical lighting devices.
Non-electrical lighting devices are candles,
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oil lamps and gas lamps. Commonly used
electrical lighting devices are incandescent
bulbs, fluorescent tubes and bulbs, CFLs
(Compact Fluorescent lamps),LED (Light
Emitting Diode) and solar lighting. Now
days artificial lights are available in various
colour, size and shape and are becoming
more popular day by day.

Always remember : The incandescent lamp
or bulb was invented by Thomas Edison in
1879.

Sources of Artificial Lighting : Most common
sources of artificial light are Incandescent
Lighting, Fluorescent Lighting, CFLs, LED and
solar lighting.

* Incandescent Lighting : In can descent
bulbs are available in the market. In can
descent bulbs produce light by heating a
filament. The filaments are made of double
coils of tungsten metal. It has high electrical
resistance. It can sustain high temperature
upto 2300° C at which it glows and becomes
incandescence and emits white light. The
bulb is sealed glass tube which is filled with
Argon gas. When the electric current flows
through the bulbs and lamps, it results in
heating of filament tungsten and giving out
the visible light. The incandescent bulb lasts
for 750 to 1000 hours.

Advantages :

1. The installation cost is less in comparison
to other lighting sources.

2. The cost of the bulbs is less than other
fixtures of lighting.

3. There is no flicker in incandescent lighting.
Disadvantages :

1. It has warm and bright glow.

2. It produces more heat and less light.

3. It increases the temperature of a room.

4. It creates shadow, making it difficult to work.

Fig. 10.2 Incandescent Bulb

 Fluorescent Lighting : Fluorescent tubes and

bulbs are available in the market in different
shapes like linear, circline and u-bend etc.
The standard length of fluorescent tubes is
48 to 84 inches.

It is a glass tube sealed at both the ends
which is coated with phosphorus from
inside and is filled with very small amount
of mercury mixed and an inert gas Argon.
When electric current flows through the gas
between the electrodes, the gas is ionized
and emits ultraviolet radiation,which cause
the phosphorus substance to produce visible
light. The colour of the light depends on the
colour of the fluorescent phosphor powder
coated inside the tube.

Advantages :
1. It gives soft and shadow free light.
2. It is economical and easy to use.
3. There is no stress on eyes and makes it easy

o

to complete task.

It produces less heat in comparison to
incandescent lamps.

It produces more light in less electric
current, thus turns out to be cheaper.

The life of tubes is generally 7500 hours

Disadvantages :

1.

2.

It gives more flicker than incandescent
bulbs.

Initial cost of installation is more as
compared to incandescent bulb.
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Fig. 10.3 Fluorescent Tube

e CFL Lighting : These are available in the
market and are becoming more popular
day by day than fluorescent tubes. The
standard shapes of CFLs are single turn,
double turn, triple turn, quad turn, circular
and butterfly. The full form of CFL is
“Compact Fluorescent Lamps”. These
lamps are much smaller than other sources
of lighting and are used for household and
commercial lighting. They are designed
to replace incandescent bulbs. They have
25%less energy consumption. They are more
efficient and longer lasting as compared
to incandescent bulbs. The average life of
these lamps is 750 hours. CFL is a tube
containing Argon gas and small amount of
mercury vapor. When an electric current
passes through it, invisible ultraviolet light is
generated inside the tube. The tube is coated
with phosphors that emit visible light. It has
75% less energy than incandescent bulbs.
CFL produces 1170 lumens and uses only
20-21 watts of electricity.

5. The cost of these lamps is less than LED
bulbs.

Disadvantages :
1. They produce full brightness of light.

2. The cost of CFL lamps is more than standard
Incandescent bulbs.

3. These lamps don’t work with dimmer
switches.

4. CFL lamps contain a small amount of
mercury, which is toxic.

Fig. 10.4 CFLs

* LED Lighting : LED bulbs are available in
different sizes and shapes in market. LED
stand for “Light Emitting Diode™. A diode
is an electrical device or component with
two electrodes. One is Anode and the other
one is Cathode, through which electricity
flows in one direction only. Diodes are
made from semi-conductor material such as
Silicon or Selenium. When current passes
through the semi-conductor material the
device emits visible light.

Advantages : Advantages :

1. CFL lamps and tubes consume 20to 33% 1. LED bulb is more durable than other
less electricity than Incandescent bulbs. lighting fixtures. It lasts up to 50,000 to

2. Filaments are not used in CFL. 1,00,000 hours or more.

3. CFLs are safe as they do not emit UV 2. It has more energy efficiency than other
radiation. lighting fixtures.

4. They produce 70% less heat than 3. The light received from these bulbs has
Incandescent bulbs. The risk of home fire good quality.
is less and hence they are safer to use. 4. 1t has low maintenance cost.
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. The size of LED bulb is very small than
other lighting fixtures.

. It starts very fast like Incandescent bulbs.
. It does not increase the temperature of the
room.

. The average life of LED is five times more
than CFLs.

. It is environmentally friendly as it does
not contain mercury or other hazardous
substances.

Disadvantages :
1. LED fixtures are costlier than other lighting

fixtures.

. It cannot give a point source of light and
hence it is not suitable where spherical light
field is required.

. Some LED lamps start with dimmer switch.

Fig. 10.5 LED Lamps

Solar Lighting : Home lighting system is
powered by solar energy using solar cells
that convert solar energy (sunlight) directly
to electricity. The electricity is stored in
battery and used for the purpose of lighting
whenever required.

The solar home lighting system is also
known as photovoltaic system or solar power
system. It is generally a fixed installation
designed for domestic application. It can be
installed virtually in any place.

Fig. 10.6 (a) Solar Lighting Panels

Fig. 10.6 (b) Solar Lighting Panels

Fig. 10.6 (c) Solar Lighting System

The Solar Lighting system consists of the
following :

1. Solar photovoltaic panel or solar cells

2. Solar Inverter

3. Battery

4. Fixtures like lamp, fan, etc.
The solar photovoltaic panel is installed
on the roof or terrace and it is exposed to
sunlight. The solar inverter and battery are
kept inside and in a protected place of the
house. The solar photovoltaic panel requires
periodic cleaning for effective performance.
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Solar panels absorb the solar energy
which is then converted into electricity.
The solar inverter converts this electricity
from direct to alternating current. Light is
received through the lighting fixture. The
solar energy collected, is usually stored in
chargeable battery and used later on when
there is no sunlight to produce lighting.

Advantages :

1.
2.

Solar power is available every day.

Solar light is free from pollution and there
IS no emission of greenhouse gases.

It saves use of conventional energy sources.

. Saves payment of utility bills and generates

funds by selling the extra energy to the
power company.

The maintenance cost is minimal.

It is safe to use than traditional lighting
methods.

Disadvantages :

1.

The initial cost of material and installation
is very high.

. This lighting system needs lot of space for

installation.

. Since there is no solar power available at

night, the battery should have more capacity
for storage of energy.

. On cloudy and winter days less energy is

produced.

Always Remember :

10.3 Principles of Lighting :

There are some principles to be
considered while adopting light in a
home.

1. Intensity of light : The intensity of light

must be considered while performing any
household task. Right amount of intensity
is required to do household tasks. If the
intensity of light is in excess amount, it is
harmful to eyesight or inconvenient to do
proper work.

2.

5.

7.

Steady or steadiness : Steady or steadiness
of light is essential in-home lighting.
Household tasks can be performed
easily,quickly and properly and without any
stress on eyes if the light is steady.

Glare : Glare is a condition of vision in
which there is discomfort or a reduction
in the ability to see the significant objects.
Excessive contrast or large changes in
brightness produce the effect of glare. When
glare is present the efficiency of the vision is
reduced and small details or subtle changes
in tone cannot be perceived.

Light colour and colour rendering : Lamps
are assigned a colour temperature based
on their *“coolness” or “warmness”. Cool
light is preferred for visual tasks because it
produces higher contract than warm light.
Warm light is preferred for living spaces
because it is more flattering to skin tones.
Tubes or white glow light are used for daily
household activities. Coloured bulbs are
used for decorative purpose.

Safety : Light is required in the interiors
for safe movement and work by making
the traffic lanes visible. To avoid accidents,
adopt good lighting system in the home.
Good lighting is helpful to increase beauty,
and attractiveness that would enhance the
aesthetic appeal of the room.

Architectural framework : Construction
of each house may be different according
to needs of the family. While constructing
home, first decide the placement of
windows and doors. Natural light is helpful
to do household tasks and also helpful for
arrangement of artificial light.

Improvement of decoration Home
decoration will get affected or enhanced
due top roper lighting. Light is one of the
essential elements of art. It enhances the
beauty of the room, textured walls, furniture,
furnishings and different decorative articles.
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10.4 Types and methods of Lighting :

Know this :

e Types of Lighting :

This is an important aspect to be considered
in construction of a house. The experts have
given the three types of lighting based on
purpose and the effect produced.

1. General or Ambient lighting

2. Task or Local or Specific lighting
3. Accent or Decorative lighting
1

. General or Ambient lighting : General
lighting is equivalent to day light or
sunlight. It is an overall illumination
which lights up the entire room evenly
and allows people to see objects and
surfaces. It produces safety for people to
move in a room. It produces comfortable
brightness; one can do work properly and
quickly. General lighting can be direct,
when the light shines directly on objects
to be illuminated or indirect when the
light is thrown against a surface usually
the ceiling, from which some of the light
is reflected. General lighting is also called
as Ambient Lighting.

2. Task Lighting : Task lighting is used
for specific area or specific task. It
IS necessary to remember that it is
used along with general lighting.
Task lighting provides more pleasant
illumination, helps to avoid harsh lights
and troublesome shadows. It helps to
increase productivity by visual comfort
and decrease stress level. It is also called
as local or specific or directional lighting.
Some of the simple examples of task
lighting commonly found in household
lighting methods are table or desk lamps,
lamps at the dressing table etc.

3. Decorative Lighting Decorative
lighting is used to emphasize objects
or areas. Decorative lighting is used to
enhance the beauty of the room and to
create different focal points to create
different effect for giving attractiveness
to the room. It is more frequently used to
highlight decorative objects in a room. It
can act as a decorative device. It is also
called as “Accent” or “Architectural”
lighting. Commonly observed examples
are lighting above Sculpture, Painting,
textured wall, outdoor landscapes etc.

Fig. 10.7 Types of Lighting

List out various types of lighting observed
in various areas of the house. Take a note
of one example given below :

Area of the house
Study table

Type of lighting

Task lighting-Table
lamp

¢ Methods of Lighting :

There are five lighting methods used in
every home. Lighting methods are classified
according to the direction of light, activity
carried in a room and selection of fixture.

1. Direct lighting.
2. Indirect lighting.
3. Semi direct lighting.
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4. Semi indirect lighting.
5. Diffused lighting.

1. Direct Lighting : In direct lighting
system, 90 to 100% of light is projected
downwards or towards the working area.
This is the most common type of lighting
and is used for many types of tasks.
Direct lighting spreads light evenly all
over the area. It tends to create glare,
shadow and reflect light harshly. It is
generally used in all the room in a house

Fig. 10.9 (b) Indirect Lighting

3. Semi direct Lighting : In semi direct
lighting system,60 to 90% of the light is
directed downwards; in the working area
or object and remaining light upwards
I.e. towards ceiling and walls is reflected
back in the working area or on the object.
This lighting system softens shadows and
produces even lighting all over the room.
It is generally used in kitchen room.

Fig. 10.8 Direct Lighting

2. indirect Lighting : In indirect lighting
system, 90 to 100% of light is directed
towards ceiling and or walls from where
it is reflected back towards the object or
in the working area. For effectiveness of
this lighting method, the surface finishes
of walls and ceiling in the room should
be light or have cool colours and they
should be highly reflective and must
be kept clean. This method of lighting,
minimizes glare, shadow and reflection.
It is generally used in bedrooms. 4. Semi indirect Lighting : In semi indirect

lighting system, 60 to 90% of light

from the luminaires reflects towards the
ceiling and walls from where it is reflected
back in the working area. The remaining

10 to 40%of the light is received directly

by the working area or the object. This

method of lighting produces pleasant
atmosphere in the room. It is generally
used in dining room.

Fig. 10.10 Semi direct Lighting

Fig. 10.9 (a) Indirect Lighting

TR e e e e e e e e e e e e e e et e e e e e e e 110 L e e e e e e e e e e et et e e e e e e e e e e



Fig. 10.11 Semi indirect Lighting

5. Diffused Lighting : In diffused lighting
system, light is distributed equally in
both upward and downward areas of
the room. That means 50% of light is
directed upwards that is, towards ceiling
and walls and from there it is reflected
back in the working area or on the object.
Remaining 50% of light is directed
downwards in the working area or on the
object. It produces pleasing effect to the
eye. It is generally used in all the room.

Fig. 10.12 Diffused Lighting

l::'hJ Can you recall ?:::I

Light is the basic requirement of house.
Light is necessary to create visibility,
brightness, beauty and aesthetics in interior.

The purpose of lighting in a house is to
provide visibility, create cheerful atmosphere
and also give light to carry out various tasks
in a room.

Natural and artificial lighting are the sources
of lighting.

Nonelectrical lighting devices are candles,
oil lamps and gas lamps.

Electrical lighting devices are incandescent
bulbs, fluorescent tubes and bulbs, CFLs

lamps (Compact Fluorescent lamps),LED
(Light Emitting Diode) and solar lighting.

The incandescent lamp or bulb was invented
by Thomas Edison in 1879.

Intensity of light, steadiness, glare, light
colour and colour rendering, safety,
architectural framework and improvement
of decoration are the principles of lighting.

General lighting, Task lighting, and decorative
lighting are the three types of lighting.
Direct lighting, indirect lighting, semi direct
lighting, semi indirect lighting and diffused
lighting are the methods of lighting.
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1)

2)

3)

Objective questions :
Multiple choice questions :

1. The incandescent bulb was invented by
in 1879.

a) Thomas Edison b) James Maxwell
c) Michael Faradayd) Benjamin Franklin

2. Incandescent bulbs use
filament to produce light.

a) copper b) brass
c) tungsten d) steel
3. The standard size of fluorescent tube is
inches.
a) 28-38 b) 38-48
c) 48-84 d) 84 to 90

4. The full form of CFL is
a) Common fluorescent lamps

b) Compact fluorescent lamps
¢) Compound fluorescent lamps
d) Common filament lamps

5. Bulbs create and makes
it difficult to work.
a) shadow b) light
C) rays d) reflection

Match the following pairs :

A B
1) General lighting | a) For specific ask
ii) Task lighting b) To enhance the
objects
iii) Decorative c) Light up the
lighting entire room

Identify whether the following statements
are true or false :

a) Filament tungsten metal is used in CFLs
bulbs.

b) LED stands for Light Emitting Diode.

Exercises NSRRI

c) CFL bulbs are more durable than
incandescent bulbs.

d) The life of LED lamps is five times more
than CFL.

e) LED has more energy efficiency than
other lighting sources.
e Short answer Questions :
1) Define the following terms :
a) Natural lighting
b) Task lighting
c) Diffused lighting
2) Differentiate between the following :
a) Incandescent lighting and Fluorescent
lighting
b) CFL and LED
c) Direct lighting and Indirect lighting
3) Write short notes on the following :
a) Incandescent bulbs
b) Fluorescent tubes
c) CFL
d) LED
e) Solar lighting

e Long answer Questions :

a) Explain any two types of artificial
lighting sources.

b) Write general, task and decorative lighting.
c) Describe the methods of lighting.
d) Write about the principles of lighting.

Projects / Assignment :

a. Observe the methods of lighting used in
your home and analyze.

b. Observe the types of lighting used in your
college and list them out.

c. ldentify houses with solar lighting system
in your locality and collect pictures.

N XX
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o<><><><><><><><><>ooooo<><><><><><><><><><><>oooo<><><><><><|:: Related Activities ::'><><><><><><><><><><>oooooo<><><><><><><><><><>ooooo<><><><>

1. Observe and classify various ways

of supplementing family income.

Procedure :

a) Observe all the ways

b) Classify them

c) Note down in the following table
d) Draw conclusion

Sr. By increasing
No. | family Income

By Cutting down
Expenditure

Visit to a Bank.
Procedure :

a) Visit various banks available in your
locality.

b) Write down the facilities provided by
them.

¢) Draw conclusion

Sr. Name of the Facilities

No. Bank

Prepare a ""To Do List™ for a week.
Procedure :

a) Think about the tasks to be completed in
a weak.

b) Prioritise them

c) Allocate required time

d) Prepare a final "To Do List"
e) Draw conclusion

4. Prepare a time plan for study.

Procedure :

a) Set a goal for coming examination.

b) List out the Subjects.

c¢) Calculate the available time for study.

d) Prioritise the subjects according to your
difficulty level.

e) Prepare an urgent important matrix.

f) Allocate the required time for specific
subjects.

g) Prepare a time plan for actual utilization

h) Note down your remarks

Write down the reasons of fatigue after
performing the activities in a day by you.

Procedure :

a) List out all the activities carried out in a
day.

b) Think about the fatigue experienced by
you on the following aspects
« Working conditions

Likes and dislikes in work

« Posture during work

« Duration of work

« Type of work - Light, moderate, heavy

« Success in work

« Appreciation received

¢) Write down the conclusions

Prepare 'Pathway chart' of any household
activity.

Procedure :

a) Select any activity

b) Draw a floor plan of work place in scale
c) Place it on a soft board

d) Select work centers and fix pins
accordingly
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e) Ask the worker to perform an activity

f) Observe the path taken and wind the
thread around the specific pins.

g) After completion of task, remove the
pins and measure the length of the thread
and note it down and convert the thread
length into distance travelled.

h) Give suggestions for improvement of
path travelled during the activity.

i) Prepare a fresh plan according to
suggestions and follow the previous
procedure for the modified activity.

J) Compare the length of the thread to know
the distance travelled in original and
modified plan.

k) Write down the conclusions.

Collection and analysis of labels.
Procedure :

a) Collect minimum one label from the
following -

o Agricultural Products : Sugar, jaggery,
cereals, pulses, oils, fats, etc.

« Preserved foods : Pickles, jams, jellies,
squash, mineral water, juices, canned
food etc.

» Ready to eat products : Various masala
gravies, baby foods, ready to eat
vegetables, poha, upama and other
products.

o Milk products : Paneer, cheese, ghee,
curd, yogurt, lassi, ice-creams, shrikhand,
basundi, burfee, etc.

« Clothes : Fabrics, readymade garments,
woolen clothes, hosiery garments,
furnishing materials like sofa covers, bed
sheets etc.

o Cosmetics Hair oils, body lotions,
creams, soaps, shampoo, nail paint,
lipsticks, talcum powder etc.

« Medicines - Tablets, injections, creams,
sprays, drops, syrups, etc.

« Electrical and electronic products : Mixer,
food processor, iron, water heaters, plug
pins, electric wire, television, micro
oven, refrigerator, mobiles etc.

« Tools and utensils - kitchenware, nonstick
utensils, water filters, containers etc.

« Others - Toys, stationery items, mosquito
coils, match sticks, etc.

b) Analyse the collected labels on the
basis of the following points.

o Informative labels : weight, date of
manufacturing, date of expiry, content,
price, nutritional value, care and storage,
information regarding use, barcode,
mail address, website, address of the
manufacturer.

o Brand labels : Identify the brand name
and brand logo of the product.

o Certification labels Identify the
certification mark such as ISl mark,
Agmark, Vegetarian and Non -vegetarian
marks, FSSAIl, BEE star label mark,
Handloom mark, Wool mark, Silk mark,
Eco mark.

c¢) Paste the collected labels and write the
analysis in the journals.

Prepare a colour wheel.

Procedure :

a) Draw a circle and devide it in 12 equal
parts.

b) Locate the places of primary colours first
by placing yellow at top centre of the
circle

¢) Locate the places of secondary colours
and then intermediate colours.

d) Apply the primary colours in the
respective places and let them dry.
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e) Prepare secondary colours and apply
them in the respective places. Allow
them to dry.

f) Now prepare intermediate colours and
apply them in proper places. Let them
dry.

Note : Refer the colour wheel given in figure
7.14 for accurate locations of colour and
colour hue.

9. Prepare freehand design.

10.

11.

Procedure :

a) Draw square of 10 X 10 cms. on a plain
paper.

b) Draw freehand design of your imagination
and choice

c) Select a colour scheme and choose
appropriate colours.

d) Use the specified colour scheme for
colouring the design.

e) Apply the colours carefully and smoothly
to make the design attractive.

Prepare an accessory.

Procedure :

a) Think about the waste material available
in your house.

b) Apply your imagination to create a useful
and decorative accessory for example a
wall hanging, flower vase, lamp shades,
penstand, cushion covers, floor mats, table
mats, table covers and such accessory.

c) Write down the material used and the
procedure used for making the accessory.

Demonstrate and practice various types
of rangoli.
Procedure :

a) Demonstrate the following types of rangoli
by using proper material and method.

12.

« Traditional - With dots and traditional
symbols.

« Sanskarbharti - by using appropriate
symbols and their variations given in
the unit.

« Aplana - with traditional material and
symbols.

« Freehand rangoli

« Water rangoli using any one method
given in the unit.

b) Write down the material used and the
method.

c) Click a picture and paste it in practical
book.

Observe the types of lighting used in
different rooms in your house.
Procedure :

a) Note down the observation in the
following table and draw conclusion.

Sr.
No.

Name of the room | Type of lighting

13. Collect Pictures of solar lighting for the

following :

House, educational institutions, hospitals,

social place, farms or farm house etc.

Procedure :

a) Collect pictures from various sources
including internet.

b) Identify the various parts.
c) Label and describe them.
d) Prepare a file.

AL
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