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1. laminar Burning Velocity

2. Thermo diffusive

3. Primary Reference Fuel consisting of 87% iso-octane and 13% n-heptane
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1. Quasi-dimensional
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Table 1- Natural gas constituents in Ardabil city

constituent Percent
CH, 88.323 %
CoHg 4,672 %
C3Hg 1.137 %
C4H10 0484 CVO
CsH1z 0.181 %
CO, 0.694 %
N, 4.5 %
H,S 0.849 ppm

Lesgw o5 Lid g oy polie -Y Jgur

Table 2- Mass and partial pressure values of fuels
%Gasoline %NG Gasoline partial pressure (kPa) NG partial pressure (kPa) Gasoline mass (uL) NG mass (mg)
100 0 8.477 0 198 0
75 25 6.132 13.015 143 33.55
50 50 3.939 25.510 92 65.77
25 75 1.885 36.547 44 94.22
0 100 0 49.151 0 126.72
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Table 3- Specific heat polynomial coefficients

%Gasoline %NG ao a; a, as a as as
100 0 7.666317 -4.598111 23.318290 -36.591343 33.200670 -17.3431 3.985734
75 25 7.648265 -4.855355 21.993810 -31.847509 26.830693 -13.285 2.959626
50 50 7.631534 -5.093764 20.766309 -27.451021 20.927128 -9.52406 2.00865
25 75 7.615986 -5.315333 19.625512 -23.365076 15.440557 -6.02875 1.124846
0 100 7.601498 -5.521786 18.562546 -19.557893 10.328307 -2.77191 0.301339
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Figure 1- General design of the combustion vessel for determining laminar burning velocity
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Figure 2- Variation of laminar burning velocity in terms of flame radius
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Figure 3- Variations of laminar burning velocities of stoichiometric Gasoline-Air and Natural gas-Air mixtures versus bomb
pressure
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English Abstract

Experimental study of laminar burning velocity for dual fuel (Gasoline-

NG)-air mixture using pressure record in a spherical combustion bomb at

high primary pressure
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The turbulent burning velocity of air-fuel mixture depends on the laminar burning velocity and turbulent
aspects. The main factors influencing the laminar burning velocity are the fuel type, pressure, temperature and
equivalence ratio of the mixture. In the current work, a constant volume spherical bomb and its related
equipment are used to capture the experimental pressure-time data during combustion. The data is defined as
input to a multi-zone thermodynamic model to calculate the laminar burning velocity. The velocity is
evaluated for gasoline-air and natural gas (NG)-air mixtures at stoichiometric equivalence ratio and NG-
gasoline-air mixtures with NG mass fraction of 25%, 50%, 75% and 100% at stoichiometric conditions with
initial pressure and temperature of 500kPa and 333K, respectively. The obtained results of laminar burning
velocity of gasoline-air in comparison with NG-air mixtures shows that the NG-air laminar burning velocity
in the range of 5 to-20bar is higher than that of gasoline-air mixture. For dual fuel NG-gasoline it is observed
that at the stoichiometric conditions and when the bomb pressure is lower than 20bar, the laminar burning
velocities of 25% and 50% NG in dual case are lower than in the case of 100% NG.

Keywords: Laminar burning velocity, Combustion bomb, Natural gas, Gasoline, Dual-fuel mixture.
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