
Introduction to Thermodynamics

Thermodynamics is the study of energy and its transformation. Most studies of thermodynamics are 

primarily concerned with two forms of energy – heat and work. Thermodynamics study includes 

quantitative analysis of machine and processes for transformation of energy and between work and 

heat. In classical thermodynamics a macroscopic viewpoint is taken regarding such matters. 



System, 

surroundings, and 
boundary.
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Mass cannot cross 

the boundaries of a 
closed system, but 

energy can.
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A control volume may involve fixed, 

moving, real, and imaginary 
boundaries.

















First Law of Thermodynamics for a control volume











The energy change of 

a system during a 
process is equal to 

the net work and heat 
transfer between the 

system and its 
surroundings.



Part of the heat received by 
a heat engine is converted 

to work, while the rest is 
rejected to a sink.



Schematic of a steam power 

plant.



Schematic of a heat 

engine.









Thermal efficiency of a heat engine can notnotnotnot be 

greather than the efficiency of CARNOT engine



FIGURE 5-16

A heat-engine cycle cannot be
completed without rejecting 

some
heat to a low-temperature 

sink.
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The efficiency of a 

cooking appliance 
represents the fraction 

of the energy supplied 
to the appliance that is 

transferred to the food.



Basic 

components of a 
refrigeration

system and 
typical operating 

conditions.
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The objective of a 

refrigerator is to 
remove QL from the 

cooled space.



The objective of a 

heat pump is to 
supply heat QH into 

the warmer space.



HEAT TRANSFER

• Heat is the form of energy that can be transferred from one system to another as 
a result of TEMPERATURE DIFFERENCE. 

• The science that deals with the determination of the rates of such energy transfer 
is «Heat Transfer»

• Heat transfer equipment such as heat exchangers, boilers, condensers, radiators, 
heaters,furnaces, refrigerators, and solar collectors are designed on the basis of 
heat transfer analysis
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