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Cold start

Low load after warming-up (including idling)
Medium load after warming-up
Full load after warming-up
Stopped

Advance angle

Delay angle

Substantially TDC

DD Substantially constant

EE  Greater

FF  Variation

GG Untouched state

(57) Abstract: The present invention comprises: a variable compression ratio mechanism 3 that controls a mechanical
compression ratio; and an intake variable valve mechanism 1A that controls the phase during opening/closing of an intake
valve. During a cold start, the variable compression ratio mechanism 3 sets a piston position to a position at which a

mechanical expansion ratio reaches substantially a minimum, and the intake variable valve mechanism 1A sets the closing
timing of the intake valve 4 to near bottom dead center (BDC) and sets the opening timing (IVO) of the intake valve 4 to a
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position on an advance angle side beyond top dead center (TDC). Due to these configurations, the temperature of exhaust
gas during a cold start of the internal combustion engine can be increased so as to promote the progress of warming-up
of an exhaust gas purification catalyst.
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