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11 September 2007
Energy and Efficiency
Efficiency tells us how good a machine or device is at transforming energy from one type to another.
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So for the above light bulb:

       Efficiency (%) =  20  X 100

                                   100

                                = 20 %
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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%
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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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Input Energy


(Electricity) 100J





Useful Output Energy


(Light) 20J





�





Waste Output Energy


(Heat)  80J











100J of energy is supplied to the bulb shown below.





Efficiency (%) = Useful Energy Out (J)  x 100


					         Total Energy In (J)











