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Heat Engines

* These are devices that convert heat or thermal energy to mechanical work, which

can then be used to do mechanical work by performing series of processes.

° Heat Engines requires working substance (liquid, solid or gas) in which energy can

be stored, released and absorbed as per machine requirement.




Examples of Heat Engines

* Internal Combustion Engine

* Steam Engine

* Steam Turbine etc.




Types of Heat Engines

* External Combustion Engines

* Internal Combustion Engines




External Combustion Engines

The engine in which combustion of fuel takes place outside the working system

of heat engine.

Steam Engine, Steam Turbines are the examples of EC Engines, where the

steam is working substance generated in the boiler by the combustion of fuel.




Internal Combustion Engines

The engine in which combustion of fuel takes place inside the working system

of heat engine.

Petrol Engine, Diesel Engine and Gas Engine are the examples of IC Engines.




Advantage of IC Engine over EC Engine

a) These are having low weight to power ratio.
Low maintenance cost.
IC engines are compact and efficient.
They do not need auxiliary equipment’s like boiler, furnace etc.
They are suitable for mobile applications.

Their thermal efficiency is higher than other heat engines




Disadvantage of IC Engine over EC Engine

a) Not suitable for large capacities.

b) Fuel used in IC engine is not economical.




Applications of IC Engine

Road Vehicles * Marine

e Car *  Outboard/

* Truck/Bus board

* Scooter/Motor S
cycle

Locomotive * Power Generation

Light Aircraft

Agricultural
* Tractors
2N Rulnprses
Domestic Use
° Lawnmowers
* Snow blowers

* Tools etc.




Classification of IC Engine

The Internal combustion engines may be classified Based on cycle of operations

on following bases:
°* Otto Cycle Engine (Combustion at constant

Based on fuel used Volume)

* Petrol Engine Diesel Cycle Engine (Combustion at constant

° Diesel Engine Pressure)

* (Gas Engine Dual Cycle Engine (Combustion partly at

constant volume and artl ats S constant
Based on No. of strokes per cycle SR

pressure)
* Four Stroke Engine

* Two Stroke Engine




Based on type of ignition
* Spark Ignition Engine (S.I. Engine)

° Compression Ignition Engine (C.I.

Engine)

Based on the number of cylinders

* Single Cylinder Engine (Like Scooters)

* Multi Cylinder Engine (Like Cars,

Trucks etc.)

* Twin Cylinder Engine

Three Cylinder Engine
Four Cylinder Engine
Six Cylinder Engine
Eight Cylinder Engine
Twelve Cylinder Engine

Sixteen Cylinder Engine




Based on arrangement of cylinders Based on valve arrangement

Horizontal Engine F-head Engine

Vertical Engine I-head Engine

Radial Engine L-head Engine

V Engine T-head Engine

W Engine

Inline or Straight Engine

Opposed Piston Engine

Opposed Cylinder Engine




Based on the cooling system used

* Air Cooled Engine (In small engines like

scooters and motorcycles)

Water Cooled Engine (In medium and

heavy engines like cars)

Based on the lubrication system used

* Dry sump lubricated engine

* Wet sump lubricated Engine

Based on speed of engine
* Low Speed Engine
° Medium Speed Engine

* High Speed Engine
Based on fuel Injection

° Carburetor Engine

* Air Injection Engine

° Airless or Solid Injection Engine




Based on application
Automobile Engine
Aircraft Engine
Locomotive Engine
Marine Engine

Agro Engine

Stationary Engine




Engine Components

Location — Function - Material




Inlet valve

Imlat port

Exhaust valve
Valwve spring

Cylimdeaer haead

Cooling fins

Piston

Wirist pin

Connecting rod
Cylindear

Crankcase

Crankshaft

Crank pin

Crank




It is considered as main It supports other CastIron

body of IC engine. components of IC engine.
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Basic Terminology Used in IC Engines

Valves

Intake Exhaust
manifold —‘w | ' A manifold

Clearance i &

volume
Top Dead ¥

Center (TDC) |

— Cylinder

seke T Boeno
rod

Bottom Dead
Center (BDC)




Bore

The internal diameter of the cylinder is called as Bore and it is measured in millimeter (mm).




Dead Centre

They extreme position occupied by the piston inside the cylinder at the end of its Stroke, where the

centre line of the Connecting Rod and Crank are in the same straight line is called as dead centre.

There are two dead centres:

* For Vertical Engines, these are known as Top Dead Centre (T.D.C) and Bottom Dead Centre (B.D.C)

position.

° For Horizontal Engines, these are known as Inner Dead Centre (I.D.C) and Outer Dead Centre

(0.D.C) position.




Top Dead Centre

In Vertical Engines, the top most position of the Piston towards the cover end side of the

cylinder is known as Top Dead Centre.

Bottom Dead Centre

In Vertical Engines, the lower position of the Piston towards the Crank end side of the cylinder

is known as Bottom Dead Centre.

Stroke

It is the distance travelled by the Piston from one of its dead centre to the other dead centre. It
is equal to twice the crank radius and measured in millimeter (mm).




Swept Volume

It is the volume swept by the piston when it moves from one dead centre to another dead centre positions. It is

also known as Piston Displacement. It is denoted by Vs. It is measured in cc (Cubic Centimeter).

For example: Vehicle has 4 cylinders: Each cylinder has a volume of 700cc: 700cc X 4 = 2800cc: 2800cc = 2.8
Litre

Vs=AxL=md?/4 X L
d = Internal diameter of cylinder in cm.

L = Stroke length in cm.




Clearance Volume

It is the volume included between the piston and the cylinder head when the piston is at its T.D.C.
in vertical engines and 1.D.C. in horizontal engines. The Clearance Volume is generally expressed

as percentages of Swept Volume. It is denoted by Vc. It is measured in cc (Cubic Centimeter).
Vc=mnd?/4 X a
d = Internal diameter of cylinder in cm,

a = Length between top position of piston at T.D.C. and bottom position of cylinder head in cm.




Total Cylinder Volume

The sum of swept volume and clearance volume is called total cylinder volume.

Total Cylinder Volume = Vs+ Vc

Compression Ratio

[t is the ratio of the total Cylinder Volume to the Clearance Volume. It is denoted by Y.
Y =Vs+Vc /Vc

For Petrol Engines the value of Compression Ratio is varies from 5:1 to 9:1 and for Diesel Engines varies fra

14:1 To 22:1.




Piston Speed

It is the distance travelled by the Piston per unit time.
The piston Speed=2LN meter/min.

If the R.P.M. of Engine Shaft=N and length of Stroke=L meter.

Crank Throw

This is the distance between the centres of crankshaft and crank pin. The distance will be equal to half the

Stroke Length. It is also called crank radius.




Question

Give the location, function and material of following components:
Engine Block

Cylinder

Piston and Piston rings

Connecting rod

Crankshaft

Camshaft

Valves

Flywheel
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