The Law of the Conservation of Energy
Energy is measured in Joules (J). 
The forms of energy are:

1. Heat

2. Kinetic 

3. Light

4. Sound

5. Electrical
6. Chemical

7. Elastic Potential

8. Gravitational Potential

9. Nuclear
The total amount of energy in our universe is a FIXED amount. The energy just keeps transferring from one form to another.
The  Law Of the Conservation Of Energy

The law of the conservation of energy states that energy cannot be created or destroyed but can be transferred to other forms.
The units of energy are Joules (J)

The number of Joules used every second is called Watts (W).

So a 100W bulb uses 100 Joules every second.

Efficiency tells us how much useful energy is produced by a machine compared to how much energy goes in.

Efficiency = Useful energy  x  100

                          Energy In

If a machine has an efficiency of 30%, this means for every 100J of energy that goes into it, only 30J are transferred into useful energy.
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The diagram shows different ways that energy can be transferred or transformed.

Add each of the following labels to an arrow-head on the diagram.
(You will need to use small writing.)
The first one has been done for you.

an electric fire

a falling object
a battery

a dynamo

a tree

hitting a drum

a very hot object

a light bulb

an electric motor
your leg muscles
pulling a catapult

a glow-worm

a loudspeaker
sound-absorbing cloth

Then cut out and stick the diagram in your book.
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an atom bomb (4 arrows)

a gas fire

a steam engine

releasing a catapult (2 arrows)
friction

a microphone

©Keith Johnson
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Transfer of €Energy

When devices transfer eneray, only part of it is [USEFULLY TRANSFERRED| to where it is wanted and in the
forw that is wanted. The remainder is transferred in some non-useful way and is therefore ‘wasted”.
Here are four examples of the intended energy transfer and wastage in everyday devices.

(1) Tongsten filament light bulb. (2) Low energy light bulb.
[HEAT] FLECTRICAL S
100 Joules/sec 80 Joules/sec (wasted) 25 Joules/sec 1 5 Joules/sec (wasted)
(R 1l y
20 Joules/sec (useful) 20 Joules/sec (useful)
@ Electric kettle. @ Electric Motor (a drill includes one).
REAR o comert WeAT
2000 Joules/sec 100 Joules/sec (wasted) 500 Joules/sec 100 Joules/sec (wasted)
‘ / [ (t0 warer) /
D 1800 Jovles/se ‘ 300 Jovles//sec
T luseful T usefol
(Sounp] *<{SOUNP|
100 Joules/sec (wasted) 100 Joules/sec (wasted)

You will notice that when each electrical device transfers energy, the TOTAL AMOUNT OF ENERGY BEFORE THE
TRANSFER IS EQUAL TO THE TOTAL AMOUNT OF ENERGY AFTER THE TRANSFER. This is called the PRINCIPLE
OF CONSERVATION OF ENERSY and is true for any device which transfers energy.

Efficiency of Appliances

[ The ‘wasted' energy, and the ‘useful’
energy are both eventally transferred ]
1o the surroundings which become |
'WARMER. This energy eventually ’

becomes so spread out that further -
R 150 Joules/see
[LieHT]
20 Joules/sec
[SOUN?)
200 Joules/sec 30 Joules/see

o The [FRACTION OF THE ENERGY | supplied fo an appliance ... A car engine is 207 efficient.
o .. which is usefully A wicrowave is 55% efficient.
o ...is called the of the appliance.

Calculating Efficiency

To calculate the efficiency of any device you need to use the following formula. Remember!

. A TV. has both LIGHT
to convert it fo a and SOUND as useful |
percentage energy fransferred.

In the case of the T.V. Set shown, ... EFFICIENCY = % X @ = 15%

Lowadale Science Revision Guides





[image: image3.jpg]Energy Transformation and Transfer

Energy Transformation

Most of the energy fransferred fo homes and Hairayer Lamp.
industry is electrical energy.

Electrical energy Is easily fransformed info

+ heat/thermal energy (eg. hairdryer) 3
< light energy (e.g. lamp) "ltt'ld
« sound energy (e.g. sfereo speakers) »

«  kinetic / movement energy (e.g. electric fan). . —
The amount of energy fransformed by an elecrical ‘Sterso Speakers. Electric Fan

appliance depends on.
= how long the appliance is switched on
= how fast the appliance can fransform energy.

The power of an appliance Is measured in wats (W)
or kilowatts (kW).

Energy is normally measured in joules (J).

nergy Transfer
Electricity is generated at power stafions, It is then  Transformers are used fo change the voliage of the
fransferred fo homes, schools and factories by a alternating current supply, before and after It is
nefwork of cables called the Nafional Grid. fransmifted through the National Grid. Step-up and
step-down fransformers are used.
‘Step-Down Transtormer
Bafor clcricy s consumed
by comesic use ransiomers
are used o st down e .
votige of e schiciy .2
fovl a5 safe o se.

I

G ransfomers s o
voltage of the electricity generted.





[image: image4.png]ENERGY AND EFFICIENCY ® Energy @
=

L. For the following electrical devices write down the energy transfer taking place. State which of the
eneray transfers are wanted and which of the energy transfers are unwanted.

a) TV set L
b) Hair-dryer '7
¢) CP player r
d) Toaster L

e) Microwave {7

1|

[

) TV remote control L

|

g) Tumble dryer .
L. The diagram shows a 100W electric light bulb.
a) How wuch energy is given out by the bulb each second? ( =
b) Sowe of the eneray given out is wasted. Why is some of the energy wasted?
]
3. The diagram shows a car. For each 1004 of energy input into the car 804 is wasted.
. a) What formls) does the wasted energy take?
b) What form does the useful energy take?
=

¢) What is the percentage efficiency of the car?

!

4. The eneray input info a coal fired power station every second is 10,000,000 J. The power station is
35% efficient. Calculate:

a) The energy output every second.

b) The energy wasted every second.

o

a5
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