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ABSTRACT

Energy conservation is the effort made to reduce the consumption of energy by using less

of an energy service. This can be achieved cither by using energy more efficiently (using
less energy for a constant service) or by reducing the amount of service used (for example, by
driving less).Even though energy conscrvation reduce cnergy services, it can result in
increased environmental quality, national financial security and higher savings. On a large
scale, energy conservation is an important clement of energy policy. Energy conservation is

often the most cconomical solution of energy shortages.

Energy conservation refers to the methods of reduction in energy consumption by way of

climination of wastage and promotion of efficiency. We know that due to vast gap between

demand and supply, lot of efforts being done to bridge the gap in terms of generation of more

electricity, which requires a lot of investment and create lots of environmental issues.

Energy conservation is the key element of energy management. We can reduce the energy

consumption by adopting various ways of energy conservation which includes efficient use of

technologies and avoiding energy wastages.

ENERGY CONSERVATION
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INTRODUCTION:

Before learning about natural sources of energy, let’s understand what energy is. The
classical description of energy is the ability of a system to perform work, but as energy exists
in so many forms, it is hard to find one comprehensive definition. In short, energy is the
ability of a system to make things happen. It is a property of an object which can be
transferred from an object to another object or converted to different forms but cannot be
created or destroyed. There are numerous sources of energy. It can be chemical energy,
electrical energy, heat/ thermal energy, mechanical energy, nuclear energy, and energy in the

form of electromagnetic radiation i.e. light.

Sources of energy contain energy in them in forms that cannot be used directly but living
organisms require energy to stay alive. Therefore, you must unlock this energy to get work
done. Humans get energy from food which has this energy stored in the form of chemical
energy. Your body absorbs this energy from food and burns it to fuel your body so that you
can run around and have fun. A candle has chemical energy stored in it, but it has to be burnt
to be useful. This conversion of chemical energy to yield heat and light energy happens

through burning. Burning is a process of converting chemical energy to heat energy and

sometimes light too.

We must make one observation, though energy seems to have a shelf life. If you keep a hot
object out in the open, it will cool after a while. Can you collect this energy back from the
atmosphere? You will learn more about the flow of energy when you discuss the Laws of

o Thermodynamics. We have discussed a few sources now let’s discuss them in detail.
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Types of energies

Energy cxists in many forms and they can be converted from one form to another. Although
there are many types of energy such as gravitational energy, atomic energy and so on, there

are only two major forms of energy known as potential energy and kinetic energy.

Kinetic energy is the encrgy in moving objects. Examples of kinetic energy include

mechanical energy and electrical energy.

Potential energy is the energy stored in objects that can be used for future use. Examples

of potential energy include chemical energy and nuclear energy.

Below we have discussed the five major types of energy:

e Electrical Energy

The energy carried by moving electrons in a conductor is known as an electrical

energy. The natural source of electrical energy is the lightning.

s« Chemical Energy

Chemical energy is the energy stored in the bonds of chemical compounds.

e Mechanical Energy

Mechanical energy is the energy in an object due to its motion.

e Thermal Energy

Thermal energy is the energy a substance or system has related to its temperature.

e Nuclear Energy

The energy trapped inside each atom is known as a nuclear energy

Types of energy sources

Sources of energy can be classified into:

« Renewable Sources

« Non-renewable Sources

(i
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A renewable source is the natural resource that causes no impact on nature. Renewable

These resources of

sources of energy are available plentiful in nature and are sustainable.

energy can be naturally replenished and are safe for the environment.

Examples of renewable sources of energy are: Solar energy, geothermal energy, wind

energy, biomass, hydropower and tidal energy.

Non-renewable sources of encrgy cause an impact on the nature and are a limited supply
source. Non-renewable sources can be extracted from the carth and will run out as time

passes.

Examples of non-rencwable sources of energy are: Natural gas, coal, petroleum, and

nuclear energy and hydrocarbon gas liquids.
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The resources that cannot be renewed once
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The resources that can be renewed or replaced
- are called renewable sources of energy.

they are consumed are called non-renewable
sources of energy.

These resources cause pollution to the

nv1r0nmem

Non- Renewable resources are exhausuble

Non- Renewable resources are affected b)
ctivitl human activities.

Examples of Renewable resources- Air, water Examples of Renewable resources- Mineral,

and solar energy. L oil, and Coal.: o iyl (H08 Ty SovH

These resources do not cause any pollutlon to
the environment.

Renewable resources are inexhaustible.
Renewable resources are not affected by
human actwmes

Natural Sources of Energy

The natural resources around us provide a variety of sources of energy around us. During the
Stone Age, it was wood. During the Iron Age, we had coal. In the modern age, we have fossil

fuels like petroleum and natural gas. So how do we choose sources of energy?

Good sources of energy should have the following qualities:

« Optimum heat production per unit of volume/mass used

Easy to transport

Least Polluting

« [Economical
Earlier coal was used pretty much everywhere, from domestic use to steam engines all the

way to the Titanic. One problem that coal faced was transporting large amounts of coal

&
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needed all around the world. Tence, now the world over energy use is shifting towards either

diesel or clectricity, This example shows how petroleum is better than coal on all the above

parameters,

Types of Natural Sources of Encrgy

There are two types of natural sources of energy classified by their popularity and use,

» Conventional Sources of LEnergy

+ Non-Conventional Sources of Energy

Difference between Conventional and Non-Conventional Sources of Encergy

Conventional Non-conventional

The resources which have been in the use The resources which are yet in the process
for a long time. of development over the past few years.
These resources are exhaustible. These resources are inexhaustible.

These resources cause pollution as they Thesc resources are usually pollution-free.

emit smoke and ash.

These resources are very expensive to be These resources are less expensive due to
maintained, stored and transmitted. local use and can easily be maintained.
Examples- coal, natural gas, petroleum, and  Examples- solar, biomass, wind, biogas, and
water power. tidal, geothermal.

Importance of conservation of energy

Energy conservation plays a significant role of lessening climate change. It helps the
replacement of non-renewable resources with renewable energy. Energy conservation is often

the most inexpensive solution to energy shortages, and it is more environmentally kind

alternative to increased energy production,

Since, we have limited quantity of non-renewable energy resources available on earth, it is
very important to preserve energy from our current supply or to utilize renewable resources

so that it is also available to our future generations,
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Energy ‘conservation plays a very important role because utilization of non-renewable
resources also impacts our environment. Specially, usage of fossil fuels supplies to air and
water pollution such as carbon dioxide is produced when oil, coal and gas combust in power
stations, heating systems, and engines of car.

As we all aware of that carbon dioxide works as a transparent layer in the atmosphere that is
part of the cause to the global warming of the earth, or we can also name it as greenhouse
effect. Global warming has its own consequences in our atmosphere. It has its deadly effects
like spreading of different diseases, warmer waters and more chances of hurricanes, financial
costs, polar ice melting, increased chances and intensity of heat waves. Ozone depletion is the
reduction of the protection layer of ozone in the uppermost atmosphere by chemical pollution.
Ozone layer is the protection line between earth and the ultraviolet rays emitted by the sun.
People who have more exposure to UV radiation can have some health problems like DNA
damage, skin cancer, aging and other problems related to skin.

There could be some possible issues that include a danger to human body health, impact on
environment like rising sea levels, and major changes in vegetation growth methods. When
coal is burned, it releases sulphur dioxide into the air and therefore, it reacts with water and
oxygen in the clouds and forms acid rain. Acid rain Kills fish and trees and also damage
limestone buildings and statutes. These types of global problems can be resolved. As per the
data of United States calculated per year, we found that the average family’s energy uses

produces over 11,200 pounds of air pollutants. Therefore, every unit of kilowatt of electricity

preserved diminishes the natural environment impact of energy use.
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Survey Questionnaire:

1. Do you live in own house or Rented house ?
a) Own b) Rented ¢) Govt. Quarters d) Others
2. How many rooms are available in your home?
a) Two b) Three ¢) Four d) Five or more
3. Which type of Encrgy forms do you use in your house ?
a) Electrical  b) L.P.G or Natural gas ¢) Solar d) Petroleum ¢) All
4. Which type of Electrical appliances do you have in your home ?
a) TV b) Washing machine c) Refrigerator d) A.C
S. Whether the Electrical appliances in your home are Rated electrical appliances or not ?
a) Yes * b) No
6. Do you have any of these Energy efficiency measures installed in your home ?
a) Insulation-Cavity walls, Floors, etc... b) Draught proofing of the windows and doors
c) Use Of low voltage lamps d) Insulation of the hot water cylinder
7. How much electricity consumption do you get per lhonth?
a) <100 units b) 100-150 Units c) 150-200 Units d) >200 Units
8. What Kind of Light bulbs do you have in your house?
a) L.E.D b) C.F.L  c¢)Incandescent  d)Halogen

9. What are the average usage hours of Electrical bulbs per day in your house —

—?

10. Do you turn off the lights when they are not in use ——

11. Did you observe any change in the electrical consumption with normal lights / Electrical =

appliances to L.E.D / rated appliances?
a) Yes b) No
12. Which type of Energy mainly used for cooking purpose?
a) Electrical b) L.P.G ¢) wood fuel d) Others

13. Do you have Gas connection or Not for your house? }

e
3
a) Yes b) No c) Yes but not inuse
L
. 3, :
14. How many Gas cylinders were used throughout the yca?? —— .
15. Do you have microwave oven? ;

a) Yes b) No ¢) No idea regarding this ‘5:;

cm——— r— il
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Socio-Economic Survey of the Village/Habitation.

In this Community Service Project, presently this report aiming to analyses the
combined list of educated and uneducated houscholds living in urban areas. We
first tried to know the basicdata of households. In this connection, approximately 50
good samples are collected from thetown of VINUKONDA and used to further
analysis studies. This survey is mainly divided into two parts as Primary data and
Project Data. In the primary data, we started surveying mainly about four aspects.
They are Gender, Age group, Educational Qualification and Occupation of the_
Households. We continued the survey through some options in eachzfaAspgct.

Approximately 55 percent females and remaining percent males participated'in

this project. Among the 55 percent of females, approximately 43% were adult

women and 12 % were child women. In the case of 45 percent of men, it means 24
percent of all adult men and 21 percent of children less than 15 years of age
participated. We collected 12 percent of those with less than a SSC, 43 percent of
those with an intermediate or higher education, and 9 percent of those with a PG or
Ph.D. The remaining percent were uneducated. At the end, the final aspect of
occupation included 36 percent of daily wage labor, 46 percent of agriculture, and
the rest were doing some business. All the above mentioned datapoints were shown

in both tabular and pie chart models for better understanding.
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:
} Gender
B
|
E Age

L i
{
~ Literacy
T
4  Occupation

|

) Mak’ 75 45.45
T % | 545
ﬂ?\dl_lltWonu.n T a0 a ’4_2_@ _r,_
“AdultMen | 40 2424
~ Child Women (Under 15Y) | 20 1212
Child Men (Under 15Y) | 35 2121
“Below SSC R R N e A
“Intermediate and above 70 ﬂ~42-4_2_ -
”PG&mn)"“"”“‘W““”E””'“ 9.09
U‘t“lgducatcd‘ L 60 3636
TLabour - - aoh e or A0 o0 3636
 Agriculture 50 45.45
‘Businessman 20 - ot 18.18

Table 1: Socio-Economic Survey of the VINUKONDA vil_lage ‘

Gender

B Female
Male

DEPARTMENT OF PHYSICS, SGK GOVERNMENT DEGREE COLLEGE, VINUKONDA

22




E Adult woman

B Child woman <
15yrs

# Adult man

# Child man <15 yrs

Occupation

El Labour
B Agriculture
Ef Business
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Literacy

B SSC

H Intermediate
® P.Gor Ph.D
B Uneducated

DEPARTMENT OF PHYSICS, SGK GOVERNMENT DEGREE COLLEGE, VINUKONDA



- Whether the Electrical applinneee :
: Fappliances in your home are rated Elcctrical appliances or not?

Rated Electrical Apbliance

o Yes
B No

@ » @

-

T

ey g ey ey g

K LED
ECFL
incandescent

-

B halogen

v W W YWY Y Y Y Y Y Y
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Do you feel better if you have alternate energy resources?

alternate energy resources

H yes
E no
Have you heard about Electrical vehicles?
Electrical vehicles
yes
E no

26
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How much electricity consumption do you get per month?

electricity consumption

| <100 units
o 100- 150
B 150 -200
B >200

How much vehicles do you have in your house?

—— R

how many vehicles in house

B one
B two !
H three

B more than 3

9}
/
<
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Recommendations

How we conserve energy

Best Ways to Conserve Energy in Daily Lifc

Adjust your day-to-day behaviors to turn off devices and appliances when not in use.

i , ; :
Purchase devices and appliances which consume less energy.

Adapt smart power strips: Do you know power or energy is consumed when the

appliances arc not in use. Yes, appliances draw power from outlets and are referred to

as phantom loads. These smart power strips will help to cut down on phantom-foad

costs and save energy.

Refrigerators are one of the main appliances that consume power. Keep the sefting of

the refrigerator low to save energy.

Using CFL and LED bulbs to save energy. Regular incandescent bulbs consume more

energy than CFL and LED.

Clean or replace air filters as recommended. Air conditioners (AC) and heaters

consume more energy than other appliances. Cleaning or replacing air filters improves

efficiency and consumes less energy.

Operate dishwasher and washing machines in a full load. To get the most energy-
saving use from each run cycle.

Using a laptop instead of desktop computers can save considerable energy.

Install water-saver showerheads to help with conserving hot water and save power.
Use a slow cooker, toaster oven, or microwave oven over a conventional oven. Also,
use utensils made of ceramic and glass.

Cycling is the best way to save fuel.

Walking instead of driving also saves energy.

Skip the dryer on a breezy day and dry clothes on the clothesline.

Benefits of Conservation of Energy

Energy conservation helps in:

Saves the cost and lowers your utility bills,

DEPARTMENT OF PHYSICS, SGK GOVERNMENT DEGREE COLLEGE, VINUKONDA
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*  Prolongs the existence of fossil fucls.
» Protects the environment.

* Reduces pollution.

Energy conservation in the kitchen

1. Turn off the heat a few minutes early

Turn the oven off a few minutes carly, and the heat will continue to cook the food as you
plate up. This also applies to the stove when boiling food (just don’t make the mistake of

leaving poached eggs in hot water — they will quickly become hard-boiled!).

2. Dishwasher Tetris

Who likes playing Tetris with plates and bowls in the dishwasher? No one. It’s important to
only run the dishwasher when full to reduce usage, but not to the point where you can’t get
the door shut! Over stacking can prevent dishes getting clean and results in you having to

wash them again, therefore using more energy and water.

3. Energy conscious globes

When it comes to changing light bulbs, why go old-school? Use energy-efficient globes, it’s
the way of the future!

4. Seal the doors

Doors are used to trap the heat in an oven and the cold in a fridge or freezer. Yet many people
neglect the seals, creating a sneaky escape route. But how do you know if your seals are
effective? Simply place a piece of paper between the door seals and the door. If the paper
moves in and out easily then the seal isn’t doing its job. Try adjusting the door first,

otherwise you’ll need to replace the seals.

5. LLove your appliances

Appliances tend to use less energy than the stove, so put the kettle on and let’s have a cup of

lea.

6. Defrost before cooking

DEPARTMENT OF PHYSICS, SGK GOVERNMENT DEGREE COLLEGE, VINUKONDA
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MNan ahead ¢ ~ ; i \o ] i

Plan ahead and put your [rozen food in the fridge to defrost, reducing the cnergy used by your
microwave or oven.

7F Dry your dishes the old-fashioned way

FForget about using the dry cycle, just open the dishwasher door and let your plates air-dry

(just don’t let the dog lick them, they may burn their tongue).

8. Choose your burner

It may seem insignificant, but using a burner that is too large for your pan can waste a lot of

energy. If you are restricted by the number of burners (maybe your household likes to cook:

separately), turn down the flame so that it does not escape around the edges.

9. Water waste

Do you really need to fill your saucepan or kettle to the top? Use the minimum amount of
water when boiling food or preparing that cup of tea. The more water you use, the more
energy is required to bring water to the boil. If you only need one cup of water, measure it out

using a cup and add just a little extra due to evaporation or spillage.

10.  Portion control
No, we’re not saying you should go on a diet...Chop your vegetables into smaller picces
when boiling to reduce cooking time. Simple but effective, especially when you have a

hungry family waiting.

Encrgy conservation in the house

Turn off appliances

When an appliance is on standby, it still consumes power. This is why you should turn off the
switch of your TV, desktop, phone charger, and even your microwave when it isn’t being
used. This will help you save energy at home. If a room has many appliances that are often
used all at once, you may forget to turn off cach switch. In this case, it may be more

convenient to plug them all into a power strip. For example, you can plug in an electric fan,
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desktop computer, printer, and charger, and turn a single switch off when you're leaving the

room,

Use cold water

A lot of clectricity goes into heating up water. That’s why using cold water for your showers
and in your washing machines is a great way to save clectricity. Most clothes are designed to
withstand cold washes, and detergents nowadays work just the same in cold water as they do

in warm water.

Insulate your home properly

On the other hand, hot showers in the winter are unavoidable. However, a lot of heat is lost

from pipes and heaters, no matter how long you leave the geyser on. Reduce standby heat

loss significantly by adding insulating blankets to your bathroom’s water heaters. T his will

help keep the water hot for longer, helping you saves energy at home as you won’t have to

keep it turned on for very long. If you experience winter where you live, you should also -

consider upgrading the insulation on your windows and sealing cracks through which air
circulates. Doing so will help trap heat in the house, reducing the amount you use your heater.
The same goes for summers — you'll find you use your air conditioner less once the cool air

stops escaping through the cracks and gaps.

Run full loads

Another significant way to conserve energy is to run the dishwasher and washing machine
with full loads. Running them half-full is both a waste of water and electricity. In case you
find this cannot be helped, consider investing in a smarter appliance, which can estimate how
much water to use for a shorter cycle based on how many clothes or dishes you put inside.

You can also add acrators to faucets around the house to save water.

Upgrade and maintain utilities

It’s also important to properly maintain major appliances around the house which consume a
lot of electricity. Cleaning or changing your air conditioners filters every few months will go
a long way in saving energy around the house. This is because dirt will slow down airflow,
which causes the unit to work harder and use more energy. The same goes for cleaning out

the lint trap of your washing machine in between cyceles. If your appliance is extremely old, it
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would be best to swap it out [or a new appliance since older ones consume morc encrgy as

they work a lot harder to function, no matter how much you maintain them.

Opt to air-dry

There are many ways we use dryers around the house. We use dryers for our clothes, dishes,
and even our hair. But the eco-friendly alternative would be to air-dry all of them. Towel
dries your hair after washing it, or simply sits under a fan for a while. This is a very simple
way to save electricity. For your dishes and clothes, buy drying racks and put up clotheslines
or drying stands out on a terrace or in a balcony. Many clotheslines are available as
attachments that you can place overhead in a balcony, allowing you to lower them with a
drawstring to [an out clothes, and then pull back up to keep clothes out of the sun to prevent
fading. Stands are also most often foldable to help you save space. These energy-saving tips
will help you cut costs drastically at an economical charge, and will also help you incorporatc

sustainable living in your life with ease.
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