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Abstract

TE 160364

lus small amount of hydrogen was
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The simulation model of engine cycle fuelled by natur
constructed. The primary aim of the study was to predict the improvement of burning speed by
using small amount of hydrogen fuel. Due to the fact that hydrogen itself possesses extremely high
burning speed. The model is based on Thermodynamics principle and the combustion chamber is
divided into 2 sections namely, a burned section and an unburned one. Then the experimental results
of the modified natural gas engine at constant speed at 2000 rpm, equivalent ratio of lean mixture
between 0.44-0.60 and spark timing at 16, 18, 2C and 22 degrees before the top dead center were
used to verify the model. In the study, the natural gas is composed of 80-83 percent of methane and
other hydrocarbons, 15-16 percent of carbon dicxide, and 1.7-2.0 percent ot nitrogen. In addition,
0-11 percent of hydrogen was added into the natural gas. In the calculation of mass burned fraction
using the Wiebe Function, the values of constant a, m and burning duration can be determined as
follow: a = 6.56 + (-0.22F,;,), m = 2.65 + (-0.10F;,) and A6, = 36.10 + 0.31[(F,,) + (-12.83)] Py
1748.50[d)+(-0.60)]2. In addition, the calculation of turbulent burning speed of natural gas/hydrogen
mixture was developed and based on the work proposed by Vagelopoulos, et.al. The turbulent

flame speed was considered as the mean values of methane and hydrogen flame speeds. In this
\

. regard, the mentioned equation can be presented as follows:

a A
S, = (1+0.0018 - rpm)-[(1= 1)+ ((S, )+ (1= 2.06- XR*T ) + (XS ., )]-[Ti) ({—]

H

From the compariscn, it is shown that the results of the simulation model are in good agreement

with that from the experiment. By considering of the cylinder pressures from the model and from

the experiment, they are agreed well. The values of peak pressure and location of peak pressure
from the model and from the experiment are differed in the range of 0.75 percent and 9.10 percent,
respectively. At the condition of adding 11 percent hydrogen, the difference of peak cylinder

pressure is minimumr at 0.27 percent.





