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Indicated Power and Break Power 

 Indicated power is defined as the 
total power developed by combustion of fuel in the 
combustion chamber. 

 Brake power is defined as the power developed by an 
engine at the output shaft. 
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Will be a specific indicated mean effective pressure, imep, and a 
corresponding brake mean effective pressure, bmep. 
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 Square Engine 
 An engine is described as a square engine when it has 

equal bore and stroke dimensions, giving a bore/stroke 
value of exactly 1:1. 

 For example an engine which has 95 millimetres 
(3.74 in) bore, and an identical 95 millimetres (3.74 in) 
stroke, has a bore/stroke value of: 

 95 mm / 95 mm = 1.00 Usually engines that have a 
bore/stroke ratio of 0.95 to 1.04 are referred as square 
engines 
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 Over square, or short-stroke engine 
 An engine is described as oversquare or short-stroke 

if its cylinders have a greater bore diameter than its 
stroke length - giving a ratio value of greater than 1:1. 

 For example an engine which has 100 millimeters 
(3.94 in) bore, and 80 millimeters (3.15 in) stroke has a 
bore/stroke value of: 100 mm / 80 mm = 1.25:1 An over 
square engine allows for more and larger valves in the 
head of the cylinder, lower friction losses (due to the 
reduced distance travelled during each engine 
rotation) and lower crank stress (due to the lower peak 
piston speed relative to engine speed). Because these 
characteristics  favor higher engine speeds, over square  
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 engines are often tuned to develop peak torque at a 
relatively high speed. 

 The reduced stroke length allows for a shorter cylinder 
and sometimes a shorter connecting rod, generally 
making over square engines less tall than under square 
engines of similar engine displacement but wider and 
longer (for engines with vertical cylinder axes). 

 By changing the crankshaft and modifying the 
connecting rod(s), piston(s) and/or engine block it 
reduces the displacement and consequently the torque 
of the engine, but can allow it to run at higher speeds 
and in fact develop greater peak power. 
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 Undersquare, or long-stroke engine 
 An engine is described as undersquare or long-

stroke if its cylinders have a smaller bore (width, 
diameter) than its stroke (length of piston travel) - 
giving a ratio value of less than 1:1. 

 For example an engine which has 90 millimetres 
(3.54 in) bore, and 120 millimetres (4.72 in) stroke has 
a bore/stroke value of: 90 mm / 120 mm = 0.75:1   

 At a given engine speed, a longer stroke increases 
engine friction (since the piston travels a greater 
distance per stroke) and increases stress on the 
crankshaft (due to the higher peak piston speed).  
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 The smaller bore also reduces the area available for 
valves in the cylinder head, requiring them to be 
smaller or fewer in number. Because these factors favor 
lower engine speeds, undersquare engines are most 
often tuned to develop peak torque at relatively low 
speeds. 
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SG = (density of a 

substance 

/ density of a 

reference) = ρ/ρref 

0.75= ρfuel/ρWater 

 0.75= ρfuel /1000 

0.75*1000= ρfuel 

750           = ρfuel 


