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2.2. ENGINE WORK 
 

 
Fig. 2.2 Indicator diagram of SI engine 

     

 

Work is the output of any heat engine and a reciprocating IC engine this 

work is    generated by the gases in the combustion chamber of the cylinder. 

 

𝑊 = ∫ 𝐹𝑑𝑥 = ∫ 𝑃𝐴𝑝𝑑𝑥 = ∫ 𝑃𝑑𝑉 

 

Where :  𝑃=pressure in combustion chamber 

 = area against which the pressure acts                𝐴𝑝 

                 𝑥   = distance the piston moves 

Per unit mass:                                      𝑤 =
𝑊

𝑚
       𝑣 =

𝑉

𝑚
           𝑘𝐽/𝑘𝑔 

indicated work ( 𝒘𝒊 ): the work inside the combustion chamber 

brake work ( 𝒘𝒃): the actual work available at the crankshaft where it less 

than indicated work  

𝑤𝑏 = 𝑤𝑖 − 𝑤𝑓 

Where : 𝑤𝑓 = specific work lost due to friction and parasitic loads. 
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 The mechanical efficiency 

The mechanical efficiency is the ratio of brake work at crankshaft to 

indicated work in the combustion chamber, it have range of 75% to 95% at 

high modern automobile operating at wide- open throttle. 

𝜼𝒎 =
𝑤𝑏

𝑤𝑖
=

𝑾𝒃

𝑾𝒊
 

 

 

2.3 MEAN EFFECTIVE PRESSURE 
  

Mean effective pressure is (mep) is define by:  
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Power 

Power is defined as the rate of work of the engine. If n = number of 

revolutions per cycle, and N = engine speed, then: 
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is 59 𝑐𝑚2 . Bore cylinder is 8.6 𝑐𝑚 , the average piston speed is 10.32 𝑚 𝑠⁄ . 

if this  engine  connected to a dynamometer which gives a brake output 

torque reading of 205 N-m at 3600 RPM. At this speed air enters the 

cylinders at 85 kPa and 60°C, and the mechanical efficiency of the engine is 

85%. 

Calculate : 

 

 

 

 

 

EXAMPLE PROBLEM 2-2 

 

3L V6 SI engine operates on 4-strock, the clearance volume of each cylinder 
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