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mic a Thermodynamics Cycle

A thermodynamic cycle is a series of thermodynamic actions that, when 

carried out repeatedly, leave the system in the same state as when it was first 

created. Thermodynamic cycles are used to explain how heat engines, which 

convert heat into work, operate. The thermodynamic cycle is a closed cycle 

that has many changes due to temperature, pressure, and volume, but whose 

end and initial states are equal. This cycle is important because it allows the 

piston in the engine to move continuously and the fluid working in the 
refrigerator to expand/compress. Ns

that, when work, operate. The thermodynamic cycle is a closed cycle that has many 

changes due to, pressure, and volume, but whose end and initial states are equal. This 

cycle is Types of Thermodynamic Cycles

There are various types of cycles in thermodynamics, and some of those 

important cycles are listed as follows:

• Carnot Cycle

• Rankine Cycle

• Otto Cycle

• Diesel Cycle

• Brayton Cycle

• Stirling Cycle



Carnot Cycle

•Purpose: Idealized cycle for maximum efficiency.

•Processes:

• Isothermal expansion (heat absorption at high 

temperature)

• Adiabatic expansion

• Isothermal compression (heat rejection at low 

temperature)

• Adiabatic compression



Otto Cycle

•Purpose: Models spark-ignition internal combustion 

engines (e.g., gasoline engines).

•Processes:

• Adiabatic compression

• Constant-volume heat addition

• Adiabatic expansion

• Constant-volume heat rejection



Diesel Cycle

•Purpose: Models compression-ignition engines (e.g., diesel 

engines).

•Processes:

• Adiabatic compression

• Constant-pressure heat addition

• Adiabatic expansion

• Constant-volume heat rejection

Brayton Cycle

Purpose: Models gas turbines (e.g., jet engines).

Processes:

Isentropic compression

Constant-pressure heat addition

Isentropic expansion

Constant-pressure heat rejection



Rankine Cycle

•Purpose: Models steam power plants.

•Processes:

• Isentropic compression (pump)

• Constant-pressure heat addition (boiler)

• Isentropic expansion (turbine)

• Constant-pressure heat rejection (condenser)

Refrigeration Cycle (Reverse Rankine)

Purpose: Models cooling devices (e.g., refrigerators and air 

conditioners).

Processes:

Isentropic compression

Constant-pressure heat rejection

Isenthalpic expansion (throttling)

Constant-pressure heat absorption



Stirling Cycle

•Purpose: Models external combustion engines (e.g., Stirling 

engines).

•Processes:

• Isothermal expansion

• Isovolumetric (constant-volume) heat transfer

• Isothermal compression

• Isovolumetric heat transfer.

Ericsson Cycle

Purpose: A variation of the Stirling cycle with constant-pressure 

processes.

Processes:

Isothermal expansion

Constant-pressure heat addition

Isothermal compression

Constant-pressure heat rejection


