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The Carnot CycleThe Carnot Cycle
1.1. AABB isothermal expansionisothermal expansion
2.2. BBCC adiabatic expansionadiabatic expansion
3.3. CCDD isothermal compressionisothermal compression
4.4. DDAA adiabatic compressionadiabatic compression

p

V

pA, VA, TA

pB, VB, TB

pC, VC, TC

pD, VD, TD

Isotherm

Adiabat

Adiabat

Isotherm

Carnot engine is reversible

Heat reservoir at Heat reservoir at 
temperature temperature TThh > > TTll

Cold reservoir at Cold reservoir at 
temperature temperature TTll < < TThh
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Q  heat
W  work
both in Joules

Conversion of Heat to Work (a heat engine)Conversion of Heat to Work (a heat engine)
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The Second Law of ThermodynamicsThe Second Law of Thermodynamics

•• ClausiusClausius’’ statement: statement: It is impossible to construct a device It is impossible to construct a device 
that operates in a cycle and whose sole effect is to transfer that operates in a cycle and whose sole effect is to transfer 
heat from a cooler body to a hotter body.heat from a cooler body to a hotter body.

•• KelvinKelvin--Planck statement: Planck statement: It is impossible to construct a It is impossible to construct a 
device that operates in a cycle and produces no other effect device that operates in a cycle and produces no other effect 
than the performance of work and the exchange of heat than the performance of work and the exchange of heat 
from a single reservoir.from a single reservoir.

•• CarnotCarnot’’s theorem: s theorem: No engine operating between two No engine operating between two 
reservoirs can be more efficient than a Carnot engine reservoirs can be more efficient than a Carnot engine 
operating between the same two reservoirs.operating between the same two reservoirs.


