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Abstract

This work demonstrates the utilization of compressed biomethane gas (CBG) as
dedicated fuel in spark-ignition engine. The experiment focuses on the effect CBG methane
content and spark ignition timing on gasoline engine performance. The methane content
variations include 83%, 85% and 90% by volume covering the range of Compressed Natural Gas
(CNG) standard announced by Thailand Ministry of Energy. In addition to overall engine
performance, specific fuel consumption and regulated emissions are also monitored for CBG
compared with E10 gasoline and CNG. Fully adjustable aftermarket Engine Control Unit is used
to apply changes in engine parameters including fuel delivery timing and ignition timing at load
and crank speed variation through chassis dynamometer.

The result indicates that CBG of all three methane variations can be directly substituted
to CNG without any needs of engine parameter modifications. In comparison with E10 gasohol,
both CNG and CBG experience approximately 10% decrease in maximum power and torque.
Nonetheless, the result shows significant performance gains in normal operating range of 2,000 to
3,500 rpm if spark ignition timing is further advanced by 10 — 20 degree BTDC to utilize anti-
knock capability of CBG. The parameters map for optimized performance is presented for future

reference.



