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What is energy?

άIt is important to realize

that in physicstoday, 

we haveno knowledge

what energyisΦέ

R. Feynman

1.



404-05-2018

gg

gg

Energy is definedasthe ability
or the capacityfor doingwork.

Foto di Germina Giagnacovo

Energy is everywhere

Energy exists

under different

forms

Foto di Germina Giagnacovo

Foto di Germina Giagnacovo
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Forms of energy

ñEnergy cannot be created or destroyed, it only can be 

transformed from one form into another.ò

focus

2.
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ENERGY and HEAT
Heat is one of the most important forms of energy: first of all, maintaining a precise body 

temperature is of vital importance to us. From the point of view of technology, heat is involved 

in many energy transformations.

Heat is a form of energy

(first principle of thermodynamics):

Thermal Energy

Thermal Energy cannot be entirely converted into mechanical energy (second principle of 

thermodynamics): any heat engine that transforms heat into work has an efficiency less than 1.

Thermal energyis connected to random oscillations of atoms and molecules, 
whose macroscopic manifestation is temperature
CƻǊ ŀ ōƻŘȅ ƻŦ Ƴŀǎǎ άaέ ǘƘŜ ǘǊŀƴǎŦŜǊ όƭƻǎǎ ƻǊ Ǝŀƛƴύ ƻŦ  ǘƘŜ ŀƳƻǳƴǘ άvέ ƻŦ ¢Φ9Φ 
causes a temperature variation 

Q = M c ɲT
Specific heat άŎέ ƛǎ ŀ ǇǊƻǇŜǊǘȅ ƻŦ ǘƘŜ ǎǳōǎǘŀƴŎŜ ǘƘŀǘ ŎƻƴǎǘƛǘǳǘŜǎ ǘƘŜ ōƻŘȅ

Thermal Energy2.1
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Measuresof energy

o Energy(electrical, thermal and mechanical) is measuredin 
joules(J).

o Thermal energyis alsomeasuredin calories: 1 cal= 4.184 J.

o Poweris the rate at which we do work.

o It is measuredin watts (W): 1 W = 1 J per second.

Other units of power include

o BTU per hour (BTUsκƘύ Ғ лΣо W

o Horsepower(hp) = 746 W

o Caloriesper second(cal/sec)

o kilowatt (kW) = 1000 watts

2.2
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General Energy Conversion Factors

TO TJ Gcal Mtoe MBtu GWh

FROM Multiply by

Terajoule(TJ) 1 2.388x102 2.388x105 9.478x102 2.778x10-1

Gigacalories

(Gcal)

4.187x10-3 1 1.000x10-7 3.968 1.163x10-3

Million tonnesof oil 

equivalent(Mtoe)

4.187x104 1.000x10-7 1 3.968x107 1.163x10-4

Million British

ThermalUnits

(MBtu)

1.055x10-3 2.520x10-1 2.520x10-8 1 2.931x10-4

gigawatthour

(GWh)

3.600 8.598x102 8.598x10-5 3.412x103 1
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Sourcesof energy

Image:

http://greenplanetethics.com

Non renewableenergy: Energy sourcesthat we are usingup and 
cannotproduce in a short periodof time.

3.

Renewableenergy: Energy sources that replenish on a time scale 
compatible with our needs.


