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ENGINE. THESIS ADVISOR: ASSIST. PROF. KANIT WATTANAVICHIEN, 367 Pp.
ISBN 974-53-2982-7.

This thesis aims to demonstrate the fuel economy and emissions of utilizing bi-fuel, LPG/CNG in a
Sl engine. A gas mixer, fumigation type, was designed and installed into the fuel system. The engine was
operated with unmodified spark timing.

In order to compare fuel consumption and emissions under the real driving conditions, the studies
were conducted on road with driving road test at constant speeds; 60, 70, 80 and 90 km/hr and on the
chassis dynamometer with 6 driving cycles of “Bangkok Driving mode”, developed by Chulalongkorn
University and Japan Transportation Cooperation Association (JTCA).

Results from the constant speed road test revealed that fuel consumption increased with
increased vehicle velocity. Energy consumption with CNG were 1.518, 1.621, 1.651, 2.090 MJ/km and
with LPG were 1.511, 1.555, 1.606, 1.800 MJ/km at vehicle velocities of 60, 70, 80 and 90 km/hr,
respectively. Chassis dynamometer test showed that fuel consumption and emissions depended on
driving conditions. By driving on simulated driving cycle 1 to 6, energy consumption per kilometer
(MJ/km) of CNG was higher than LPG 9.7%, 8.62%, 6.70%, 7.02%, 12.97% and 3.85%, respec:tively.
Energy consumption of gasoline was higher than CNG as 44.66%, 52.03%, 52.31%, 49.25%, 47.27% and
54.61%, respectively. And energy consumption of gasoline was also higher than LPG as 60.21%, 66.37%,
63.24%, 60.53%, 69.23% and 60.80%, respectively. The emissions were also depended on type of driving
cycle. The use of gasoline seemed to produce the highest amount of unburn hydrocarbon (UHC)
compared with CNG and LPG (lowest value). Gasoline was also produced the highest CO value, followed
by the use of LPG and CNG, respectively. Amount of NO, production was maximum when using LPG,

followed by CNG and the gasoline was the lowest.





