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A] CARNOT CYCLE: 
Carnot cycle consists of two reversible isothermal and two reversible Isentropic 

(adiabatic) processes, as shown in below P-V & T-S diagram: 
 

T1 = Tmax is the maximum temperature of the cycle 

T3 = Tmin is the minimum temperature of the cycle 

Expansion ratio (process 1-2) & Compression ratio (process 3-4) 

Expansion ratio, r = 𝑉2 
𝑉1 

Compression ratio, r = 𝑉3 
𝑉4 

Consider ‘m’ kg of air in a piston cylinder; let P1, V1 & T1 be the initial conditions at state 1. 
 

1] Process (1-2) – Isothermal Expansion: 
A hot body at a higher temperature is brought in contact with the bottom of the cylinder. 

The air expands at a constant temperature, T1=T2 (T=C) 
 Heat Supplied = Work Done by the air during isothermal expansion 
i.e. Q1-2 = W1-2 

 Q1-2 = 2.3 mRT1 log [
𝑉2 ] 
𝑉1 

Q1-2 = 2.3 mRT1 log [r] ----(1) ∴ r = 
𝑉2

 

𝑉1 
= Expansion ratio 

 

2] Process (2-3) – Reversible Adiabatic or Isentropic Expansion: 
The hot body is removed and a insulating cap is brought in contact with the bottom of 

the cylinder. The air expands isentropically. 
No heat is supplied or rejected 
i.e. Q2-3 = 0 
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3] Process (3-4) – Isothermal Compression: 
The insulating cap is removed and a Cold Body is brought in contact with the bottom of 

the cylinder. The air is compressed at a constant temperature, T3=T4 (T=C) 
Heat Rejected = Work done on the air during isothermal compression 

i.e. Q3-4 = W3-4 

 Q3-4 = 2.3 mRT3 log [
𝑉3 ] 
𝑉4 

Q3-4 = 2.3 mRT3 log [r] ----(2) ∴ r = 
𝑉3

 

𝑉4 
= Compression ratio 

 

4] Process (4-1) – Reversible Adiabatic or Isentropic Compression: 
The cold body is removed and an insulating cap is brought in contact with the bottom of 

the cylinder. The air compressed isentropically. 
No heat is supplied or rejected 
i.e. Q4-1 = 0 

 
Work Done in Carnot Engine (W): 
Work Done = Heat Supplied – Heat Rejected 
i.e W = Q1-2 – Q3-4 

 W = 2.3 mRT1 log [r] – 2.3 mRT3 log [r] -------------- (3) 
 

Efficiency of Carnot Engine (): 

Efficiency, = Work Done 
Heat Supplied 

 
= 𝖶 

Q1−2 

i.e.  = 2.3 mR𝑇1 log [r] − 2.3 mR𝑇3 log [r] 

2.3 m𝑇1 log [r] 

 = 2.3 mRlog [r] (𝑇1−𝑇3 ) 

2.3 mR log [r] 𝑇1 

 = 𝑇1−𝑇3 

𝑇1 

 = 𝑇1 − 𝑇3 
𝑇1 

= 1- 𝑇3 
𝑇1 

𝑇1 

or 

= 1- 𝑇𝑚i𝑛 
𝑇𝑚𝑎𝑥 

 
 

is the Efficiency of Carnot Engine 

 
 
 
 

 
 



 

FIND MORE NOTES @ VTUMECHNOTES.COM  NOTES MADE BY ANISH JAIN 

 

B] OTTO CYCLE or CONSTANT VOLUME CYCLE 
Otto cycle consists of two reversible constant volume and two reversible Isentropic 

(adiabatic) processes, as shown in below P-V & T-S diagram: 
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C] DIESEL CYCLE or CONSTANT PRESSURE CYCLE 
Diesel cycle consists of one reversible Constant Pressure Process, One reversible 

Constant volume process and two reversible Isentropic (adiabatic) processes, as shown in 
below P-V & T-S diagram: 
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D] DUAL COMBUSTION CYCLE: 
Dual combustion cycle consists of one reversible Constant Pressure Process, Two 

reversible Constant volume process and two reversible Isentropic (adiabatic) processes, as 
shown in below P-V & T-S diagram: 
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 Comparison between auto diesel and dual cycle 
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Comparison Table between Otto, Diesel and Dual Cycles 

 
 

 

SL. 
# 

Otto Cycle Diesel Cycle Dual Combustion Cycle 

1 It consists of two 
adiabatic and two 
constant volume process 

It consist of one constant 
pressure process, one 
constant volume process and 
two adiabatic process 

It consists of one constant 
pressure process, two 
constant volume process and 
two adiabatic process 

2 Compression ratio is 
equal to expansion ratio 

Compression ratio is not 
equal to expansion ratio 

Compression ratio is not 
equal to expansion ratio 

3 Heat Supplied at 
constant volume process 
i.e V=C 

Heat Supplied at constant 
pressure process i.e P=C 

Heat Supplied at constant 
volume process and constant 
pressure process i.e V=C and 
P=C 

4 Efficiency depends on 
compression ration only 

Efficiency depends on 
compression ratio and cut off 
ratio 

Efficiency depends on 
compression ratio, cut off 
ratio and pressure ratio 

5 For same compression 
ratio 
Air standard efficiency is 
high 

i.e ηotto > ηDual > ηDiesel 

For same compression ratio 
Air standard efficiency is less 

i.e ηotto > ηDual > ηDiesel 

For same compression ratio 
Air standard efficiency is 
between Otto and diesel cycle 

i.e ηotto > ηDual > ηDiesel 

6 For same Maximum 
Temperature and 
Pressure 

i.e ηDiesel > ηDual > ηOtto 

For same Maximum 
Temperature and Pressure 

i.e ηDiesel > ηDual > ηOtto 

For same Maximum 
Temperature and Pressure 

i.e ηDiesel > ηDual > ηOtto 

7 Heat rejected at constant 
volume i.e V=C 

Heat rejected at constant 
volume i.e V=C 

Heat rejected at constant 
volume i.e V=C 

8 Work done is done at 
constant entropy i.e S=C, 
adiabatic process 

Work done is done at 
constant entropy i.e S=C, 
adiabatic process 

Work done is done at 
constant entropy i.e S=C, 
adiabatic process 


