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            UNIT-1    

THERMODYNAMICS 

 
What is Thermodynamics? 

Thermodynamics is a science dealing with Energy and its transformation and its effect on the 

physical properties of substances. 

It deals with equilibrium and feasibility of a process. 

Deals with the relationship between heat and work and the properties of systems in equilibrium. 

Scope of Thermodynamics: 

 Steam power plant 

 

 Separation and Liquidfication Plant 

 

 Refrigeration 

 

 Air-conditioning and Heating Devices. 

 

 Internal combustion engine 

 

 Chemical power plants 

 

 Turbines 

 

 Compressors, etc 



 

 

 

 
 

 
1. The Zeroth Law deals with thermal equilibrium and provide same as for measuring 

temperatures. 

2. The First Law deals with the conservation of energy and introduces the concept of 

internal energy. 

3. The Second Law of thermodynamics provides with the guidelines on the conversion of 

internal energy of matter into work. It also introduces the concept of entropy. 

4. The Third Law of thermodynamics defines the absolute zero of entropy. The entropy of 

a pure crystalline substance at absolute zero temperature is zero. 
 



 

 

 

 
 

 

 

 
Define Thermodynamic System? 

A thermodynamic system is defined as a definite quantity of matter or a region of space within 

a prescribed boundary upon which attention is focused in the analysis of a problem. 

Surrounding: Everything external to the system is Surroundings. 

Boundary: 

 The surface which separates the system from the surrounding. 

 

 System and surrounding interact through boundary in the form of Heat and Work. 

 

 Boundary can be real(or) imaginary. 

 

 Boundary can be fixed (or) moving. 

 System and Surrounding put together is known as Universe 



 

 

 

 

 
Based on the type of interaction, the systems are classified as 

• CLOSED SYSTEM 

 
• OPEN SYSTEM 

 
• ISOLATED SYSTEM 
 
 
CLOSED SYSTEM (Control Mass): It is a system termed as control mass or fixed mass analysis. 

There is no mass transfer across the system boundary but energy in the form of Heat or Work 

can cross the system boundary. 

Eg. 

 

 



 

 

Open System(Control Volume):The  open system is one in which both mass and energy can cross 

the boundary of the system. 

Open 
 
 

 

 
Open system is also termed as control volume analysis 

 
Write down the concept of Control Volume: 

A large engineering problems involve mass flow in and out of a system and therefore, are modeled 

as control volumes. 

Control volume refers to a definite volume on which attention is focused for energy analysis. 

Examples: Nozzles, Diffusers, Turbines, Compressors, 

Heat Exchanger, De-super heater, Throttling valves, 

I.C engine etc. 

Control Surface: The closed surface that surrounds the control volume is called CONTROL 

SURFACE. Mass as well as energy crosses the control surface. Control surface can be real or 

imaginary. 



 

 

 

 

 

 
Isolated System: The isolated system is one in which there is no interaction between the 

system and the surroundings that neither the mass nor the energy interactions.Therefore it is 

of fixed mass and energy. 

 

 



 

 

 

 
 

 
What do you mean by Property? 

Any observable characteristics required to describe the conditions or state of a system is known 

as Thermodynamic property of a system. 

 



 

 

 

 

 

 
 

 



 

 

 

 
 

 

 



 

 

 

 
 

 



 

 

 

 
 
 
 
 
 
 

is also defined as the change of internal energy of the substance per unit 

change in temperature at constant volume. C 

Define Cp with the help enthalpy and Temperature: 

Theamountofheatrequiredtoraisethetemperatureofunitmassofasubstanceby1oCina 

 

Reversible constant pressure process. 

 
isalsodefinedasthechangeofinternalenergyofthesubstanceperunitchangein temperature at constant 

volume. C 

Define Cp with the help enthalpy and Temperature: 

The amount of heat required to raise the temperature of unit mass of a substance by 1o C in a 

reversible constant pressure process. 
 

 



 

 

 

 

 
Carnot Cycle: Carnot cycle is a reversible cycle that is composed of four reversible processes, 

two isothermal and two adiabatic. 

Process 1 - 2 (Reversible Isothermal Heat Addition) 

Process 2 – 3 (Reversible Adiabatic Expansion) 

Process3–4(Reversible Isothermal Heat Rejection) 

Process 4 – 1 ( Reversible Adiabatic Compression) 



 

 

 

 

 
 

 

 

 

 
Carnot’s Theorem : 

1. The efficiency of an irreversible heat engine is always less than efficiency of a reversible one 

operating between the same two reservoirs. 

2. The efficiencies of all reversible heat engines operating between the same reservoirs are the 

same. 



 

 

 

 

 
Otto cycle: 

The processes in Otto cycle are 

(1–2) Isentropic Compression 

 
(2–3) Constant volume heat addition. 

 
(3–4) Isentropic Expansion. 

 
(4–1) Constant volume heat rejection. 
 



 

 

 

 

Diesel cycle 

The processes in Diesel cycle are: 

(1–2) Isentropic Compression 

 
(2–3) Constant pressure heat addition. 

 
(3–4) Isentropic Expansion. 

(4–1) Constant volume heat rejection. 
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