
Email: shuvo@me.buet.ac.bd

Dr. Abdul Aziz Shuvo 
Assistant Professor 

Department of Mechanical Engineering, BUET

RME1102 
Fundamentals of Mechanical Engineering 

Lecture 5

1
RME1102, 2026



Dr. Abdul Aziz Shuvo RME1102, 2026

Thermodynamic process and cycle
•Process: When any of the properties of a system change, the state changes and the system is said to have 

undergone a process. A process is a transformation from one state to another.
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Thermodynamic process and cycle, cont’d
•Cycle:  A thermodynamic cycle is a sequence of processes that begins and ends at the same state.
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Thermodynamic cycle
•Two most important areas of application for thermodynamics are power generation and 
refrigeration. 

• They are usually accomplished by systems that operate on thermodynamic cycle. 

•Thermodynamic cycles can be divided into two general categories: 

• Power cycle 

• Refrigeration cycle
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Power cycle
• Depending on the phase of the working fluid, can be divided into- 

• Gas cycles: In gas cycles, the working fluid remains in the gaseous phase throughout the entire cycle. 

• SI Engines, Diesel Engines (Otto cycle, Brayton cycle) 

• Vapor cycles: the working fluid exists in the vapor phase during one part of the cycle and in the liquid 
phase during another part. 

• Steam is the most common working fluid used in vapor power cycles because of its many desirable 
characteristics. 

• Steam power plants (coal plants, nuclear plants, natural gas plants)
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Vapor power plant
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Vapor power plants, cont’d
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Carnot cycle
• An ideal and the most efficient possible cycle (engine). 

• A totally (internally and externally) reversible cycle 

• It consists of 4 reversible process.
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Carnot cycle, cont’d
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Impracticalities of Carnot Cycle
1. Practically, it is very difficult to add or reject heat to or from the working fluid at constant temperature. But it 

is comparatively easy to add or reject heat to or from the working fluid at constant pressure. 

2. The quality of the steam decreases during the isentropic expansion process (3-4) and is in the two-phase 
region. At the end This is not acceptable for turbines. 

• The impingement of liquid droplets on turbine blades causes Erosion. 

3. The isentropic compression process involves the compression of a liquid- vapor mixture to a saturated liquid. 

• It is not practical that a compressor or pump will handle two phases.
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Ideal Rankine cycle
The Rankine cycle is the ideal cycle to represent the vapor power plants.
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Carnot and ideal Eankine cycle
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Example 1
• [Cengel 10.1]: Ideal Rankine Cycle: Steam enters the turbine at 3 MPa and 350 C, and condenser is at 75 kPa.0
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Actual cycle
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Methods for increasing efficiencies
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1. Increase temperature of at which heat is 
transferred to the working fluid in the boiler.

2. Decrease temperature of at which heat is 
rejected from the working fluid in the condenser.

or
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Effect of lowering condenser pressure
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Effect of super heating steam to higher temperature
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Effect of increasing boiler pressure
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Super critical Rankine cycle 

 (P>22 MPa)
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Reheat Rankine cycle
• How can we avoid the problem of excessive moisture at the final stage of   turbine with high boiler 

pressure??? 

1. Superheat the steam to very high temperature before it enters the turbine. 

2. Expand the steam in the turbine in two stages, and reheat it in between.
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Why water in stead of air?
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Regenerator
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Regenerative Rankine cycle with open feed water  heater
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Regenerative Rankine cycle with closed feed water  heater
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Combined gas-steam power plant
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Example 2
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Example 2, cont’d
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Example 2, cont’d
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Example 3
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Example 3, cont’d
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Example 3, cont’d
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