
Engine parts:  



Engine Nomenclature  

Top dead center (TDC): It is the dead center when the piston is farthest from the crank 
shaft. in HZ. Engine  it is called inner dead center  
Or   The position of the piston when it forms the smallest volume in the cylinder. 
Bottom dead center (BDC): Dead center when the piston is nearest to the crankshaft . in HZ. 
Engine  it is called Outer  dead center  
 or  The position of the piston when it forms the largest volume in the cylinder. 
Stroke length (L): The nominal distance through which a working piston moves between 
two  Dead center  
Bore: The diameter of the piston. 



 



Cylinder bore (D): The nominal inner diameter of the working cylinder.  
 Displacement volume or swept volume (Vs): The nominal volume generated 
by the working piston when travelling from the one dead Centre to next one 
and given as,  
    Vs=A × L 
Clearance volume (Vc): the nominal volume of the space on the combustion 
side of the piston at the top dead centre. 
 
Cylinder volume (V): Total volume of the cylinder.  
                                             V= Vs + Vc 
 

Compression ratio (r):    r =   ௏భ
௏మ

  =    1+  ௏ೞ
௏೎

  



 

 

 
4-stroke SI Engine  

 
4-S SI  engine have compression ratio : 6-10 .  
1.Suction Stroke - In this stroke the piston begins at top dead center (TDC) and ends 
at bottom dead center (BDC). Air and fuel mixture is drawn into cylinder during this 
stroke.  
2.Compression- This stroke begins at B.D.C, or just at the end of the suction stroke, 
and ends at T.D.C. In this stroke the piston compresses the air-fuel mixture into 
clearance volume. Both the intake and exhaust valves are closed during this stroke. . 
At the end of compression stroke the air fuel mixture is ignited by spark plug and 
both valve remain closed during this stroke . Heat is added at constant volume 
.Chemical energy of fuel is converted into heat energy.  
3.Expansion stroke : Also known as power stroke. After the compression the high 
pressure of the burnt gases force the piston. Piston moves from TDC to BDC due to 
products of combustion expand. Power is produced in this stroke .  
4. Exhaust: During the exhaust stroke, the piston returns from B.D.C. to T.D.C. while 
the exhaust valve is open and inlet valve is closed . This action expels the spent 
product of combustion through the exhaust valve.  



4-stroke SI Engine 



 
4-stroke CI engine 

 

  

 

4-S CI engine operates on higher compression ratio. 

CI : 16 -20 
1. Suction Stroke -  In this stroke the piston is moves from top dead center (TDC) to  

bottom dead center (BDC). Fresh Air comes into cylinder during this stroke. 
2. Compression Stroke - In this stroke the piston is moves from bottom dead 

center (BDC) to  top dead center (TDC). In this stroke the piston compresses the 
air  into clearance volume. Both the intake and exhaust valves are closed during 
this stroke. 

3. Expansion stroke : Also known as power stroke. Fuel injection start nearly at the 
end of compression stroke .Heat is added at constant pressure .After the injection 
of fuel is completed the products of combustion expand and both valve remain 
closed during this stroke. In this stroke the piston is moves from top dead center 
(TDC) to  bottom dead center (BDC). 

4. Exhaust: In this stroke the piston is moves from bottom dead center (BDC) to  top 
dead center (TDC). . while the exhaust valve is open. This action expels the spent 
product of combustion  through the exhaust valve. 

 



4-stroke CI engine 

 





No piston stroke for suction and exhaust operations  
Suction is accomplished by air compressed in crankcase or by a blower  
Induction of compressed air removes the products of combustion through exhaust ports  
Transfer port is there to supply the fresh charge into combustion chamber  

o Two-stroke engines do not have valves, which simplifies their construction and 
lowers their weight. 

o Two-stroke engines fire once every revolution, while four stroke engines fire once 
every other revolution. This gives two-stroke engines a significant power boost. 



Difference b/w 2-S & 4-S Engine  



Comparison of SI and CI engine:  



 

P-V (indicator )  diagram: 4-stroke CI engine 



 
P-V diagram: 4-stroke SI engine 

 



 
p-V (indicator) diagram: 2-stroke SI 

engine 
 


