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Effects of the Presence of Inert Gases with Natural Gas on Sl Engine Performance
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ABSTRACT

The Thai government realized that utilizing natural gas (NG)
as an alternative fuel in the transport sector assists Thailand in
improving air quality and saving foreign currencies. Available NG
for Thai transportation shall come from different sources, the gulf
of Thailand and gulf of Mataban of Myanmar, that their
compositions contain different elements and amount of inert
gases. The Thai's NG compositions has mainly methane 72%
and carbondioxide 15% by volume while the Myanmar's NG has
mainly methane 72% and nitrogen 18% by volume. This
presence of different diluents with methane brings about
significant changes in combustion process in engines, fuel
metering characteristics and knock resistance of the fuel that are
known to affect engine performance and emissions. This study
aims to determine the effects of methane and inert gases on
engine performance. The flame propagation test unit has been
employed to measure the flammability limit and laminar flame

speed of both gases at equivalence ratio from lean misfire limit to

rich mixture (¢ ~ 1.14), ambient pressure and room temperature.
Then, engine steady state constant speed testings were carried
out with an unmodified two cylinders S| engine. A carburetion
system was used to supply NG to the engine. At selected points,
the effects of different Thai’'s NG on engine performance at MBT
timing were investigated and compared. The results show that
NG with high CO, from gulf of Thailand has faster laminar flame
speed and leaner flammability than the NG with high N, from gulf
of Mataban of Myanmar. At WOT operation, the NG with high
CO, provides higher engine brake power output, richer fuel
mixture but lower engine brake thermal efficiency than the NG
with high N,. However, these differences can not clearly be

observed during the engine part load operation.
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7.Octane number
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Corrected brake
1500 1800 2100 2400 2700 3000 3300 3600 3900
torque (N-m)
Thai gulf NG
27.8 29.7 30.7 30.8 29.9 29.6 29.2 284 28.1
(CH4+ CO,)
Myanmar NG
27.4 28.7 29.8 30.7 30.6 29.7 28.8 28.2 27.5
(CH4+ Ny)
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Brake thermal
1500 1800 2100 2400 2700 3000 3300 3600 3900
efficiency (%)
Thai gulf NG
15.54 15.41 16.31 16.84 17.41 17.63 17.81 18.07 18.59
(CH4+ COy)
Myanmar NG
17.65 16.57 18.55 19.27 19.81 19.82 19.73 19.72 20.21
(CH4* Ny)
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Thai gulf NG (CH,+CO,): MBT (" BTDC) Myanmar NG (CH, + N,):MBT (° BTDC)
N MAP(inHg)
24 | 25 | 26 | 27 | 28 |wor| 24 | 25 | 26 | 27 | 28 | wot
(rev/min)
1500 22 18 14 14 14 14 28 | 28 | 24 | 20 | 20 14
1800 22 | 20 16 14 14 14 | 28 | 28 | 22 | 22 | 20 16
2100 24 | 20 18 14 14 16 | 28 | 24 | 22 | 20 18 18
2400 22 18 16 14 14 16 30 | 24 | 20 18 18 18
2700 22 | 20 18 16 - 16 | 30 | 28 | 24 | 20 - 18
3000 22 | 20 | 20 18 - 18 - 26 | 22 | 20 - 20
3300 26 | 24 | 20 | 20 - 20 - 28 | 24 | 22 - 22
3600 - 24 | 20 | 20 - 20 - - 26 | 24 - 22
3900 - 24 | 22 | 22 - 22 - - 26 | 24 - 22
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