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PhD Thesis: Investigation of Soot Formation in Industrial Flames 

 
Summary 

 
Soot appears as an intermediate product in combustion systems. C2H2 formation which plays an 
important role in soot initiation and the related soot yield has been investigated. 

In order to determine the species concentration and the soot yield distribution in a one dimensional 
laminar flat flame, the governing equations have been solved numerically for the flow field using 
finite differences. The elementary reactions forming the proposed reaction mechanism have been 
taken from available literature. Polynomial coefficient to calculate the thermochemical properties, 
on the other hand, has been calculated using a computer code developed in FORTRAN 77. The 
results obtained from the calculated distribution of the species concentrations for acetylene and 
other hydrocarbons have been used to determine the soot yield. 

Using the developed DUZALEV* and SOOT programs species concentration and the soot yield 
have been calculated for different equivalence ratios (Φ = 1.25, ... , 1.95) at a constant entrance 
temperature (Tg = 298 K) and different temperatures (Tg = 298 K, ... , 375 K) at a constant 
equivalence ratio of Φ = 1.75. It has been found that soot does not form for Φ = 1.25 and that is 
increases with increasing Φ. For Φ = 1.75, it has been determined that the soot yield decreases with 
increasing reactant entrance temperature. 

If the acetylene concentration, flame temperature and the soot yield are considered together, the 
results show good agreement with literature. 

In order to examine propane combustion experimentally and to evaluate the proposed reactions 
kinetics, a single pulse shock tube system has been designed and manufactured and experiments 
were performed for different equivalence ratios and varying temperatures (T5 = 1190 K – 1450 K) 
behind the reflected shock wave. Due to problems encountered in the gas chromatography system, 
relevant results have not been established so far. 
 - - - - - - - - - - - - - - - 

* DUZALEV means Flat Flame in Turkish. 

 

 


