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FLAME SPEED CORRELATIONS FOR SELECTED FUELS 

Metghalchi and Keek experimentally determined laminar flame for various fuel-air 

mixtures over a range of temperatures and pressures typical of conditions associated with 

reciprocating internal combustion engines and gas-turbine combustors. 

 

 
 

 
 

The term dil is the mass fraction of diluents present in the air-fuel mixture. Recirculation of 

exhaust or flue gases is a common technique used to control oxides of nitrogen in many 

combustion systems and in internal combustion engines, residual combustion products mix 

with the incoming charge under most operating conditions. 
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Example   

 Compare the flame speed of gasoline-air mixture with Φ = 0.8 for the following three 

cases: 

1. At reference conditions of T = 298 K and P = 1 atom. 

2. At conditions typical of a spark-ignition engine operating at wide-open throttle: T = 685 

K and P= 13.38 atom. 

3. Same as condition 2 above, but with 15 percent (by mass) exhaust-gas recirculation . 

Solution We will employ the correlation of Metghalchi and Keck, equation (1),. The flame 

speed at 298 K and 1 atom is given by: 

 

To find the flame speed at temperatures and pressures other than the reference state, we 

employ equation below 
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= 19.05(7.012)(0.552) 

𝑆𝐿 = 73.8 cm/s 

 With dilution by exhaust gas recirculation the flame speed above is reduced by the factor 

(1-2.1Ydil )  

𝑆𝐿(685K,18.38atm) =73.8    (1-2.1(0.15))  

𝑆𝐿=50.6 cm/s 

 


