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1 [cal] = 4.184 [J]

1 [kWh] = 3.6 [MJ]

1 [m3 gas] = 35.17 [MJ] = 9.76 [KWh]

1 [toe] = 41.8 [GJ]
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Energy sources




Energy sources




Conservation of Energy

“Energy can neither be created nor destroyed; energy can only be

transferred from one place to another, or converted from one form to

another.”

Law of conservation of energy, also known as first law of thermodynamics




Energy transfer

System A System B







Energy conversion

Energy form A Energy form B

Energy converter







Energy converter examples

_ Converter m

Chemical energy
Chemical energy
Chemical energy
Electrical energy
Wind energy

Solar energy

Human Body
Combustion engine
Gas boiler

Electric boiler

Wind turbine

PV panel

Motion energy
Motion energy
Thermal energy
Thermal energy
Electrical energy

Electrical energy




Energy efficiency

Energy input HCGVAIELES I Useful energy output
o] 3

Energy conversion

Energy dissipated to
the surroundings

useful energy output

N =effiency = energy input




Energy converter efficiency

Human Body 25%
Combustion engine 20%
Gas boiler 92%
Electric boiler 99%
Wind turbine 30%

PV panel 18%




Energy efficiency

Energy Useful energy Useful energy
input Energy transfer or Output 1 Energy transfer or Output 2
Energy conversion Energy conversion
A B
Energy dissipated to Energy dissipated to
the surroundings the surroundings

useful energy output 2 = energy input - n4 - 1g




Energy vs. Power

- EnergylJ]

Power|W | timels]

Piight puip = 100[W]

t = 3600[s] = 1[A]

E=Pxt=100x3600= 360000 [J] = 100[Wh] = 0,1[kWHh]




1[hp] = 745,7 [W]
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