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Chapter two

Laith Batarseh

Section 2.1 ENGINE PARAMETERS

S = 2a

Average piston speed is:

N is generally given in RPM

 5m/s < Up < 15m/s

  NSU p 2
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5m/s < Up < 15m/s

material strength 
of the engine 
components

gas flow into and 
out of the 
cylinders

Very large engines typically operate in 

the 200- to 4oo-RPM range

smallest engines operate at speeds of 

12,000 RPM and higher

Higher piston speeds would require 

larger valves to let the flow enter and 

exit the combustion chamber rapidly 
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Bore/stroke ratio : B/S

Small engines: 0.8<B/S<1.2

B=S

Square engine 

B<S or B/S<1

Under-square 
engine

B>S or B/S >1

Over-square 
engine 

Very large 
engines 

B/S = 0.25 
Or 

S=4B

    222 sincos aras 

Where: 
•a: crank offset 
•r: connecting rod length 
•Ө: crank angle 

The instantaneous piston speed Up:

Up = ds/dt
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R

3-4 for small 
engines 

5-10 for 
large engine 

B/S

B/S<1

1. Higher thermal efficiency

2. Higher friction 

B>S or B/S >1

1. Lower thermal efficiency

2. Lower friction 

Surface area of combustion depends on B/S ratio.
As B/S increases, the combustion chamber surface area increases too.
The increase in combustion chamber surface area means more losses and so bad 
thermal efficiency. However, it means also decrease in friction between piston 
and cylinder surface.  
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Displacement volume (Vd): Vd= VBDC – VTDC

And so: 

For engine with NC cylinders:

Clearance volume (VC): VC = VTDC → VBDC = VC+VD .

Compression ratio (rc):   
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always rc>1

spark ignition 
(Sl): 

8 to 11

compression 
ignition (Cl):

12 to 24

Adding charger 
reduce rc.
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