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Abstract; To achieve better starting performance for GDI (gasoline direct injection) engine
reversed direct-starting without starter, an experiment for ignition and speed characteristics of
the second cycle affecting successful reversed direct-starting is conducted by changing starting
parameters in a wall-guided GDI engine. The results show that the highest cylinder pressure of
3. 08 MPa and the highest speed of 545 r/min for the second cycle are achieved at 3° CA (crank
angle) before the basic transition point with water temperature 80 °C, residual rail pressure of
1. 8 MPa, expansion stroke piston position of 120° CA ATDC (after top dead center) and the
same starting boundary of the first cycle. And better ignition and speed characteristics of the
second cycle can be obtained with richer mixture in a specific range. For instance, the cylinder
pressure peak with excess air coefficient 0.5 gets 32. 8% higher than excess air coefficient 1.0,
and the speed peak 19. 5% higher. The best starting performance appears when injection timing is
taken as 100° CA BTDC (before top dead center) based on the effective match between spray and
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surface of piston bowl. The best ignition timing remains 3° CA before the basic transition point

within the best range of excess air coefficient as 0. 6-0. 7 under different temperatures, injection

pressures and initial piston positions. Specially, the best injection timing for the second cycle is
100° CA BTDC when the expansion stroke piston position is before 100° CA ATDC, and the

injection timing should be as early as possible when the initial piston position is after 100° CA

ATDC.

Keywords: reversed direct-starting; second cycle; ignition characteristics; speed characteristics;

parameters optimization
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