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Abstract:

An important intrinsic property of a combustible fuel, air, burned gas mixture is its laminar
burning velocity that depends primarily on the equivalence ratio, type of fuel, temperature in
the unburned mixture and the pressure. Natural gas is considered to be one of the most
favorable fuels for engines. But burning velocity of natural gas is slow. One of the effective
methods to solve the problem of slow burning velocity of natural gas is to mix natural gas with
a fuel that possesses high burning velocity. Isooctane is regarded as a good gaseous candidate
due to its high burning velocity.

Using a constant volume spherical vessel at different equivalence ratios and different initial
pressures and temperatures, the pressure-time changes were recorded using AD logger soft
ware and used as input file to the thermodynamic code and the laminar burning velocity was
calculated. Using residual gases from previous cycle combined with new fuel-air mixture and
like previous method, laminar burning velocity calculated. Difference in kind of fuel, changed
the kind of products of combustion. One of the most important issues that should be
considered was the presence of vapor in reactants. This issue maters when the initial
temperature is lower than water saturation temperature, because it causes vapor to be
condensed. So necessary changes must be considered.

In this thesis the laminar burning velocity for 2 & 4 bar initial pressures, 369 Kelvin
temperature, 0.95 & 1 equivalence ratios and also for mixtures of NG-Isooctane with 0, 0.25,
0.5, 0.75 NG mass fractions and 0, 5 and 10% of residual gases was calculated.

The results showed that with an increase in initial pressure, the laminar burning velocity
decreased. Also with an increase in mass fraction of Isooctane from 0 to 1, the laminar burning
velocity increased by 25% and by adding 0 to 10% volumetric fraction of residual gases, the
laminar burning velocity decreased by 32.79%. Error analysis for the laminar burning velocity
was performed and also two new correlations were derived and compared with the
experimental results.
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