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Control and dynamics of a gas engine employing multiple combustion technologies
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Aiming at_improvement of thermal efficiency and stable operation of
stationary small gas engine, new idea to combine different combustion mode achieved in each cylinder
of multi-cylinder engine was proposed. Specifically, HCCI (Homogeneous Charge Compression lIgnition)
combustion was realized using exhaust gas including hydrogen and carbon monoxide generated by rich
S1 combustion (fuel reforming) in another cylinder with city gas 13 A or methane. HCCI combustion
characteristic was clarified when changing equivalence ratio of rich SI combustion and DEGR ratio of
HCCI combustion. The appropriate operating conditions of both cylinder were also organized, and a
highly efficient operation control algorithm was proposed.
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Cooling system Water Cooling
Number of Cylinders 3
Bore / Stroke 88mm /90 mm
Displacement 1641 cc
Compression Ratio of Rich SI cylinder 9.5
Compression Ratio of HCCI cylinder 24.6
Intake valve Open / Close -20 deg. ATDC / -135 deg. ATDC
Exhaust valve Open / Close 135 deg. ATDC / 20 deg. ATDC
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