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  BASIC MECHANICAL ENGINEERING 
 

UNIT-5 (Part 1) 
 

CLASSIFICATION OF I. C. ENGINES:- 

 

The I. C. Engines are usually reciprocating type. The reciprocating I. C. Engines are classified on 

the basis on the following: 

 

1. According to piston strokes in the working cycle: 

i) Four Stroke Engine,  ii) Two Stroke Engine 

2. According to the Fuel used in the cycle: 

i) Petrol Engine,   ii) Diesel Engine,   iii) Gas Engine, and 

iv) Multi-Fuel Engine 

3. According to Method of Ignition: 

i) Spark Ignition,   ii) Compression Ignition 

4. According to the Fuel-Feeding System: 

i) Carburetted Engine,   ii) Engine with Fuel Injection 

5. According to Charge Feeding System: 

i) Naturally aspirated Engine,   ii) Supercharged Engine 

6. According to Cooling System: 

i) Air-Cooled Engine,   ii) Water-Cooled Engine 

7. According to the Number of Cylinders: 

i) Single Cylinder Engine,   ii) Multi-Cylinder Engine 

8. According to Speed of Engine: 

i) Low Speed Engine,  ii) Medium Speed Engine, and  iii) High Speed Engine 

9. According to Position of Engine: 

i) Horizontal Engine,  ii) Vertical Engine, and  iii) V-Engine 

 

COMPONENTS OF I. C. ENGINES:- 

The essential Parts of Otto-cycle and Diesel-cycle Engines are same. Actually an internal 

combustion consists of a large number of parts and each have its own function. A few of them 

are shown in fig. 
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Figure 5.1 

Main Components of an Internal Combustion Engine 

 

1. Cylinder: - It is the heart of the engine. The piston reciprocates in the cylinder. It has to 

withstand high pressure and temperature, thus it is made strong. Generally it is made up of 

Cast Iron. It is provided with cylinder liner on inner side and cooling arrangement on its outer 

side. For Two stroke engines, it houses exhaust and transfer port. 

2. Cylinder Head:- The top cover of the cylinder, towards TDC (Top Dead Centre) is called 

Cylinder Head. It houses the spark plug in petrol engines and fuel injector in Diesel Engines. 

For Four Stroke Cycle Engines, the cylinder head has the housing of inlet and exhaust valves. 

3. Piston: - It is reciprocating number of engine. It reciprocates in the cylinder. It is made of 

usually Cast Iron or Aluminium alloys. Its top surface is called Piston Crown and bottom 

surface is piston skirt. Its top surface is made flat for four stroke engines and deflected for 

two stroke engines. 

4. Piston Rings: - The two or three piston rings are provided on piston. The piston rings seal the 

space between cylinder liner and piston in order to prevent leakage (blow by losses) of high 

pressure gases, from cylinder to crank case. 
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5. Crank: - It is rotating member. It makes circular motion in the crank case (its housing). Its one 

end is connected with shaft called Crank-Shaft and other end is connected with connecting 

rod. 

6. Crank-Case: - It is housing of the crank and body of the engine to which cylinder and other 

engine parts are fastened. It also acts as a ground for lubricating oil. 

7. Connecting Rod: - It is a link between piston and crank. It s connected at its one end with 

crank and on other end with piston. It transmits power developed on the piston to crank 

shaft through crank. It is usually made of medium carbon steel. 

8. Crank Shaft: - It is shaft, a rotating member, which connects crank and the power developed 

by the engine is transmitted outside through this shaft. It is made up of medium carbon or 

alloy steel. 

9. Cooling Fins or Cooling Water Jackets:- During combustion, the engine releases a large 

amount of heat, thus the engine parts may be subjected to a temperature at which engine 

parts may not sustain their properties such as hardness etc. In order to keep the engine parts 

within safe temperature limits, the cylinder and the cylinder head are provided with cooling 

arrangement. The cooling fins are provided on light duty engines, while cooling water jacket 

is provided on medium and heavy duty engines. 

10. Cam Shaft: - It is provided on four stroke engines. It carries two cams, for controlling the 

opening and closing of inlet and exhaust valves. 

11. Inlet Valve: - This valve controls the admission of charge into the engine during suction 

stroke. 

12. Exhaust Valve: - The removal of exhausted gases after doing work on the piston, is controlled 

by the valve. 

13. Inlet Manifold: - It is the passage, which carries the charge from carburettor to engine. 

14. Exhaust Manifold: - It is the passage which carries the exhaust gases from the exhaust valve 

to the atmosphere. 

15. A) Spark Plug: - It is provided on Petrol Engines. It produces a high intensity spark which 

initiates the combustion process of the charge. 

B) Fuel Injector: - It is provided on Diesel Engines. The Diesel fuel is injected in the cylinder 

at end of compression through fuel injector under very high pressure. 

16. A) Carburettor: - It is provided with Petrol Engine for preparation of homogeneous mixture 

of air and fuel (Petrol). This mixture, as a charge is supplied to engine cylinder through 

suction valve or port. 

B) Fuel Pump: - It is provided with Diesel Engine. The diesel is taken from fuel tank and its 

pressure is raised in the fuel pump and then it is delivered to fuel injector. 

17. Fly Wheel: - It is mounted on the crank shaft. It is made of Cast Iron. It stores energy in the 

form of inertia, when energy is in excess and it gives back energy when it is deficit. In other 

words, it minimises the speed fluctuations on the engine.  

 

INTERNAL COMBUSTION ENGINE TERMINOLOGY 

Some of the basic components and generally used terms in internal combustion engines are given 

as under. 

1. Cylinder: It is a cylindrical block having cylindrical space inside for piston to make reciprocating 

motion. Upper portion of cylinder which covers it from the top is called cylinder head. This is 
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manufactured by casting process and materials used are cast iron or alloy steel. 

2. Piston and Piston rings: Piston is a cylindrical part which reciprocates inside the cylinder and 

is used for doing work and getting work. Piston has piston rings tightly fitted in groove around 

piston and provide a tight seal so as to prevent leakage across piston and cylinder wall during 

pisto s re ipro ati g otio . Pisto s are a ufa tured  asti g or forging process. Pistons 

are made of cast iron, aluminium alloy. Piston rings are made of silicon, cast iron, steel alloy by 

casting process. 

3. Combustion space: It is the space available between the cylinder head and top of piston when 

piston is at farthest position from crankshaft (TDC). 

4. Intake manifold: It is the passage/duct connecting intake system to the inlet valve upon 

cylinder. Through intake manifold the air/air-fuel mixture goes into cylinder. 

5. Exhaust manifold: It is the passage/duct connecting exhaust system to the exhaust valve upon 

cylinder. Through exhaust manifold burnt gases go out of cylinder. 

6. Valves: Engine has both intake and exhaust type of valves which are operated by valve 

operating mechanism comprising of cam, camshaft, follower, valve rod, rocker arm, valve spring 

etc. Valves are generally of spring loaded type and made out of special alloy steels by forging 

process. 

7. Spark plug: It is the external igniter used for initiating combustion process. Spark plug is 

activated by electrical energy fed by electrical system with engine. It delivers spark with suitable 

energy to initiate combustion at appropriate time for suitable duration. 

8. Bearing: Bearings are required to support crank shaft. Bearings are made of white metal leaded 

bronze. 

9. Connecting rod: It is the member connecting piston and crankshaft. It has generally I section 

and is made of steel by forging process. 

10. Crank: It is the rigid member connecting the crankshaft and connecting rod. Crank is mounted 

on crankshaft. Crank transfers motion from connecting rod to crankshaft as it is linked to 

connecting rod through crank pin. 

11. Crankshaft: It is the shaft at which useful positive work is available from the piston-cylinder 

arrangement. Reciprocating motion of piston gets converted into rotary motion of crankshaft. 

Crankshaft are manufactured by forging process from alloy steel. 

12. Crankcase: Crankcase actually acts like a sump housing crank, crankshaft, and connecting rod 

and is attached to cylinder. These are made of aluminium alloy, steel, cast iron etc. by casting 

process. 

13. Gudgeon pin: It is the pin joining small end of the connecting rod and piston. This is made of 

steel by forging process. 

14. Cams and Camshafts: Cams are mounted upon camshaft for opening and closing the valves 

at right timings and for correct duration. Camshaft gets motion from crankshaft through timing 

gears. 

15. Carburettor: Carburettor is device to prepare the air fuel mixture in right proportion and 

supply at right time. 

16. Bore: It is nominal inner diameter of the cylinder. 

17. Piston area: It is the area of a circle of diameter equal to bore. 

18. Stroke: It is the nominal distance travelled by the piston between two extreme positions in 

the Cylinder. 
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19. Dead centre: It refers to the extreme end positions inside the cylinder at which piston 

reverses its otio . Thus, there are t o dead e tres i  li der, alled as top dead e tre  or 
i er dead e tre  a d otto  dead e tre  or outer dead e tre . Top dead e tre TDC  is 

the farthest position of piston from crankshaft. It is also called inner dead centre (IDC). Bottom 

dead centre (BDC) refers to the closed position of piston from crankshaft. It is also called outer 

dead centre (ODC). 

20. Swept volume: It is the volume swept by piston while travelling from one dead centre to the 

other. It may also be called stroke volume or displacement volume. Mathematically,  

Swept volume = Piston area × Stroke 

21. Clearance volume: It is the volume space above the piston inside cylinder, when piston is at 

top dead centre. It is provided for cushioning considerations and depends, largely upon 

compression ratio. 

22. Compression ratio: It is the ratio of the total cylinder volume when piston is at BDC to the 

clearance volume. 

 

Compression ratio = 
VolumeClearance

VolumeClearanceVolumeSwept

 

  
 

 

 

2 STROKE AND 4 STROKE ENGINE 

1. Four stroke cycle engine- When the cycle is completed in two revolutions of the crankshaft, it 

is called four stroke cycle engine. 

2. Two stroke cycle engine- When the cycle is completed in one revolution of  the crankshaft, it 

is called two stroke cycle engine  

 

WORKING OF TWO STROKE PETROL ENGINE:- In 1878, Dugald – Clerk, a British Engineer 

introduced a cycle which could be completed in Two Strokes of piston rather than Four Strokes 

as is the case with the Four Stroke Cycle Engines. The engines using this cycle were called Two 

Stroke cycle engines. In this engine suction and exhaust strokes are eliminated. Here instead of 

valves, ports are used. In Two Stroke Engine, the Inlet, Transfer and Exhaust Ports are covered 

and uncovered by the moving piston. The exhaust gases are driven out from engine cylinder by 

the fresh charge of fuel entering the cylinder nearly at the end of the working stroke. A two stroke 

petrol engine is shown in the fig. It consists of a cylinder, cylinder head, piston, piston rings, 

connecting rod, crank, crank case, crank shaft etc. The charge is prepared outside the cylinder in 

the carburettor. The following operations take place in Two Stroke or in One Cycle of the engine: 

1. CHARGE TRANSFER AND SCAVENGING: When piston is nearer to crank case (Bottom Dead 

Centre), the Transfer Port and Exhaust Port are uncovered by piston as shown in fig. A 

mixture of Air and Fuel as a charge, slightly compressed in the crank case, enters through the 

Transfer Port and drives out the burnt gases of previous cycle through the Exhaust Port. 

 In Two Stroke Engines, the piston Top is made deflected. Therefore, the incoming charge is 

directed upward, aids in sweeping of the burnt gases out of the cylinder. This operation is 

known as Scavenging (A gas exchange process). 
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 As piston moves upward the fresh charge passes into the cylinder 1/6th of the revolution and 

exhaust port remains open little longer than transfer port. 

2. COMPRESSION AND SUCTION: As piston moves upward, both Transfer Port and Exhaust Port 

are o ered  pisto  a d the harge trapped i  the li der is o pressed  the pisto s 
upward movement as shown in fig. At the same time, the partial vacuum is created into crank 

case, the Suction Port opens by moving crank and fresh charge enters the crank case. 

3. COMBUSTION: When the piston reaches at its end of stroke nearer to cylinder head or at 

Top Dead Centre, a highly intensity Spark from Spark Plug ignites the charge and initiates the 

combustion in the cylinder. The burning of the charge generates the pressure in the cylinder. 

4. POWER AND EXHAUST: The burning gases exert pressure on the top of the piston and piston 

is forced downward as a result of pressure generated.  

 As piston descends through about 80% of the expansion stroke, the Exhaust Port is 

uncovered by the piston, and the combustion gases leave the cylinder by pressure difference 

and at the same time, and at the same time, underside of piston causes compression of 

charge taken into crank case as shown in fig. 

5. CHARGING: The slightly compressed charge in the crank case passes through Transfer Port 

and enters the cylinder as soon as it is uncovered by descending piston and when it 

approaches the Bottom Dead Centre, the cycle is completed. 

  
Figure 5.2 

 

 

 

WORKING OF FOUR STROKE PETROL ENGINE:- The OTTO Four Stroke Cycle refers to its use in 

Petrol Engines, Gas Engines, Light Engines in which the mixture of Air and Fuel are drawn in the 

engine cylinder. Since ignition in these engines is due to a Spark, therefore they are also called 

Spark Ignition Engines. The no. of strokes required to complete one cycle is four and hence the 

engine is called four-stroke engine. The work is obtained only during one stroke out of four. The 

strokes are as follows:- 
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I. SUCTION OR INDUCTION STROKE: During this stroke, the inlet valve stays open and the 

exhaust valve closed. The piston moves downward from TDC to BDC by means of 

crankshaft, which is revolved by the momentum of the flywheel or by power, generated 

by the electric starting motor. This piston movement creates a pressure difference 

between outside and inside the cylinder and the higher pressure of the atmosphere forces 

the air fuel mixture from the carburettor into the cylinder through inlet valve. 

II. COMPRESSION STROKE: The air fuel mixture, sucked during the suction stroke, is 

compressed in this stroke. Piston moves from BDC to TDC. Just a little before the end of 

compression stroke, a spark produced by spark plug ignites the compressed mixture. Both 

the inlet and exhaust valves remain closed during this stroke. 

III. WORKING OR POWER STROKE: The inlet and exhaust valves remain closed during this 

stroke. Product of combustion (hot gases) expands due to high temperature and pressure, 

due to this the piston starts to move downward from TDC to BDC and the power is 

obtained. 

IV. EXHAUST STROKE: The inlet valve remains closed while the exhaust opens. The major 

portion of burnt gases escapes due to own expansion. The upward movement of the 

piston from BDC to TDC pushes the remaining gases out of the open exhaust valve. Only 

a small quantity of burnt gases stays in the clearance space. This cycle or series of events 

take place over and over again. 

  

 
Figure 5.3 

 

 

WORKING OF TWO STROKE DIESEL ENGINE: - All engines using Diesel as a fuel operate on Diesel 

Cycle. They work similar to Petrol Engine except they take in only Air as charge during suction 

and fuel is injected at the end of compression stroke. The Diesel Engines have Fuel Injector 

instead of Spark Plug in Cylinder head as shown in fig. The Diesel engines use high compression 

ratio in the range of 14 to 21. The temperature of intake air reaches a quite high value at the end 
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of compression. Therefore, the injected fuel is self – ignited. The Diesel Engines are using 

heterogeneous air – fuel mixture, ratio ranges from 20 to 60. 

1. CHARGE TRANSFER AND SCAVENGING: When piston is near to crank case (Bottom Dead 

Centre), the Transfer Port and Exhaust Port are uncovered by piston and the slightly 

compressed air enters into the cylinder through Transfer Port and helps to scavenge the 

remaining burnt gases from the cylinder as shown in fig. The charge transfer and scavenging 

remain continue till piston completes its downward stroke and further, it moves upward and 

covers the Transfer Port. 

2. COMPRESSION AND SUCTION: After covering the Transfer Port, the Exhaust Port is also 

covered by upward moving piston. As both ports are covered by the piston, the air trapped 

in the cylinder is compressed during forward stroke of the piston. As piston moves towards 

the cylinder head, the partial vacuum is created, in the crank case, the inlet port opens and 

fresh air enters the crank case.  

3. COMBUSTION AND POWER: Near the end of compression stroke, the fuel is injected at very 

high pressure with the help of fuel pump and injector. The injected fuel is self-ignited in 

presence of hot air and combustion starts. The piston is forced downward by very high 

pressure of burnt gases and power is transmitted to the crank shaft. 

4. EXHAUST: Near the end of Power Stroke, the Exhaust Port is uncovered first by piston and 

products of combustion start leaving the cylinder as result of pressure difference as shown 

in fig. 

5. CHARGING: The slightly compressed air in the crank case passes through Transfer Port and 

enters the cylinder as soon as it is uncovered by descending piston and when it approaches 

the Bottom Dead Centre, the cycle is completed. 

 
Figure 5.4 

 

 

Downloaded from  be.rgpvnotes.in

Page no: 8 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


TWO STROKE DIESEL ENGINE 

 

WORKING OF FOUR STROKE DIESEL ENGINE: The DIESEL Four Stroke Cycle refers to its use in 

Diesel Engines, Heavy Engines in which fresh Air is drawn in the engine cylinder. Since ignition in 

these engines is due to a Compression of air, therefore they are also called Compression Ignition 

Engines. The Spark Plug in Petrol Engine is replaced by fuel injector in Diesel Engine. The no. of 

strokes required to complete one cycle is four and hence the engine is called four-stroke engine. 

The work is obtained only during one stroke out of four. The strokes are as follows:- 

SUCTION OR INDUCTION STROKE: The piston moves down from the Top Dead Centre (TDC) to 

Bottom Dead Centre (BDC). The air is drawn into the cylinder through inlet valve, which closes at 

the end of this stroke. The exhaust valve remains closed during this stroke. 

COMPRESSION STROKE: In a vertical engine the piston moves up towards TDC from BDC position. 

The inlet valve is now closed. The air drawn in the cylinder in the previous stroke is entrapped 

inside the cylinder and compressed with the upward movement of the piston. As the 

compression ratio used in this engine is high (14: 22) the air is finally compressed to a pressure 

as high as 40 bars at which its temperature is high (as high as 10000 C) enough to ignite the fuel. 

As the piston moves after reaching TDC the fuel is injected into the hot compressed air where it 

starts burning, maintaining the pressure constant. 

WORKING OR POWER STROKE: Both inlet and exhaust valves remains closed during this stroke. 

The product of combustion now expands in the engine cylinder pushing the piston down, and 

hence doing work. The piston finally reaches the BDC position. 

EXHAUST STROKE: The piston now moves up once again. The inlet and fuel valves are closed but 

the exhaust valve opens. Major part of the burnt gases escape due to their own expansion. The 

upward movement of the piston pushes the remaining gasses out through the open exhaust 

valve. The exhaust valve closes at the end of the exhaust stroke. The cycle is thus completed.  

 

CARNOT CYCLE & CARNOT ENGINE  

A cycle consisting of only reversible process are called reversible cycle. Carnot cycle is practically 

not possible. It is used as a reference or model for heat engine cycles as it gives maximum 

efficiency. It is used to compare actual heat engine cycle efficiencies.  

Process 1-2: Reversible Isothermal Heat Addition. Initially (state 1) the temperature of the gas 

is T1 and the cylinder head is in close contact with a source at temperature T1.  

Process 2-3: Reversible Adiabatic Expansion. At state 2, the reservoir that was in contact with 

the cylinder head is removed and replaced by insulation so that the system becomes adiabatic.  

Process 3-4: Reversible Isothermal Heat Rejection. At state 3, the insulation at the cylinder head 

is removed, and the cylinder is brought in to contact with a sink at temperature T2. Now piston 

is pushed inward by an external force, doing work on the gas.  

Process 4-1: Reversible Adiabatic Compression. State 4 is such that the low temperature 

reservoir is removed and the insulation is put back on the cylinder head, and as a result the gas 

is compressed in a reversible manner, the gas returns to its initial state (state 1). The temperature 

rises from T2 to T1.  

The efficiency of Carnot Cycle is �carnot = (�1−�2)/�1 = (�1−�2)/T1 

 

Thermal Efficiency 
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A thermodynamic temperature scale related to the heat transfers between a reversible device 

and the high and low-temperature reservoirs by 

 
The heat engine that operates on the reversible Carnot cycle is called the Carnot Heat Engine in 

which its efficiency is 

 
Heat Pumps and Refrigerators 

 A device that transfers heat from a low temperature medium to a high temperature one 

is the heat pump. 

 Refrigerator operates exactly like heat pump except that the desired output is the amount 

of heat removed out of the system 

 
Figure 5.5 
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Figure 5.7 

 

The ideal gas equation is defined as 

mRTPVorRTPv   

where P = pressure in kPa 

  v = specific volume in m3/kg (or V = volume in m3) 

  R = ideal gas constant in kJ/kg.K 
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  m = mass in kg 

  T = temperature in K 

The Δu a d Δh of ideal gases can be expressed as 

)( 1212 TTCuuu v 
 

)( 1212 TTChhh P   

Δu - constant volume process 

Δh - constant pressure process 

constantnVP
 

R = 0.2871 kJ/kg.K 

Cp = 1.005 kJ/kg.K 

Cv = 0.718 kJ/kg.K 

k = 1.4 

R = ideal gas constant 

Cp = specific heat at constant pressure 

Cv = specific heat at constant volume 

  k = specific heat ratio 

Air-Standard Assumptions 

 Air continuously circulates in a closed loop. 

 Always behaves as an ideal gas. 

 All the processes that make up the cycle are internally reversible. 

 The combustion process is replaced by a heat-addition process from an external 

source. 

 A heat rejection process that restores the working fluid to its initial state replaces the 

exhaust process. 

 The cold-air-standard assumptions apply when the working fluid is air and has 

constant specific heat evaluated at room temperature (25oC or 77oF). 

 No chemical reaction takes place in the engine. 
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Terminology for Reciprocating Devices 

 Top dead center (TDC), bottom dead center (BDC), stroke, bore, intake valve, exhaust 

valve, clearance volume, displacement volume, compression ratio, and mean effective 

pressure 

 

 

 

             

             

             

             

          

 

 

 

Figure 5.8 

 

 The compression ratio r of an engine is defined as  

  The mean effective pressure (MEP) is a fictitious pressure that, if it operated on the piston 

during the entire power stroke, would produce the same amount of network as that 

produced during the actual cycle. 

 
 

Otto cycle 

Process    Description 

1-2    Isentropic compression 

2-3    Constant volume heat addition 

3-4    Isentropic expansion 

4-1    Constant volume heat rejection 
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Figure 5.9 

 

 

 

Efficiency of Otto Cycle 

Thermodynamic processes constituting Otto cycle are 

1 – 2 = Adiabatic compression process, (–ve work, Wcompr) 

2 – 3 = Constant volume heat addition process (+ve heat, Qadd) 

3 – 4 = Adiabatic expansion process, (+ve work, Wexpan) 

4 – 1 = Constant volume heat rejection process (–ve heat, Qreject) 

In order to have an engine based on Otto cycle let us find out the relevance of above processes. 

Spark ignition type internal combustion engines are based on this cycle. 

Process 1 – 2, adiabatic compression process can be realized by piston moving from volume V1 

to V2 and therefore compressing air. 

Process 2 – 3, heat addition process can be undertaken in constant volume manner with piston 

at volume V2 and heat added to working fluid. 

Heat addition is practically realized by combustion of fuel and air. As a result of heat addition the 

compressed air attains state 3 and it is allowed to expand from 3–4 adiabatically. After expansion 

air is brought back to original state 1 by extracting heat from it at volume V1. 

Internal combustion engine based on Otto cycle is explained ahead. Let us find air-standard 

thermal efficiency of Otto cycle. 

Compression ratio for the cycle shown can be given by the ratio of volumes of air before and after 

compression. It is generally denoted by r. For unit mass of air and properties at states given with 

subscript 1, 2, 3, 4, we can write, 

 
Heat added during 2–3, constant volume process 

qadd = cv × (T3 – T2) 

1

2

3

4

Qout

Qin

PvgConstant

v1v2 v

P
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(a) P-v diagram (b) T-s diagram

Downloaded from  be.rgpvnotes.in

Page no: 14 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


Heat rejected during 4–1, constant volume process 

qrejected = cv × (T4 – T1) 

Air standard efficiency of Otto cycle 

 
For a cycle, 

Net-work = Heat added – Heat rejected 

= cv {(T3 – T2) – (T4 – T1)} 

Substituting in the expression for efficiency; 

 

OR      

For perfect gas, by gas laws, 

 

And        

From above     

OR        

OR          

Substituting in the expression for ηotto 

 
Efficiency of Diesel cycle 

Diesel cycle is modified form of Otto cycle. Here heat addition process is replaced from constant 

volume type to constant pressure type. In a piston cylinder arrangement heat addition with 

piston at one position allows very little time for heat supply in Otto cycle. By having heat addition 

at constant pressure the sufficient time is available for heat supply in Diesel cycle. Compression 

ignition engines work based on Diesel cycles. 

Thermodynamic processes constituting Diesel cycle are as given below. 

1 – 2 = Adiabatic compression, (–ve work, Wcompr) 

2 – 3 = Heat addition at constant pressure (+ve heat, Qadd) 

3 – 4 = Adiabatic expansion, (+ve work, Wexpn) 
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4 – 1 = Heat rejection at constant volume (–ve heat, Qrejected) 

 

 
Figure 5.10 

 

P- V DIAGRAM AND SCHEMATIC OF DIESEL ENGINE 

Thermodynamic analysis of the cycle for unit mass of air shows; 

Heat added = cp (T3 – T2) 

Heat rejected = cv (T4 – T1) 

Let us assume; Compression ratio,  

 

 
Air standard efficiency for Diesel cycle may be given as, 

 

 
Using perfect gas equation and governing equation for thermodynamic process 1 –2; 
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Combining above two, we get 

 

 

 

 

 

 

 
Also for adiabatic process 3 – 4 combining the following: 

 

We get,   

Or,    

 

 

 
Substituting T2, T3 and T4 as function of T1, r, ρ a d γ i  the e pressio  of air sta dard 

efficiency of Diesel Cycle. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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