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Abstract

The combustion characteristics were studied by using a 2. 0 L GDI engine at medium and low speeds
part-load. The effect of intake tumble and injection timing on combustion characteristics was analyzed.
The results showed that increasing intake tumble could enhance airflow and combustion velocity at the
operation condition of 1 000 r/min, 0.1 MPa brake mean efficient pressure ( BMEP). However, the
advantage of intake tumble reduced when engine speed increased. At operation condition of 3 000 r/min,
0.3 MPa BMEP, increasing intake tumble could cause combustion deterioration. The effect of injection
timing has greater influence on mixture formation and combustion stability at operation condition of
3 000 r/min than operation condition of 2 000 r/min, and there is the best injection timing value between
300°CA BTDC and 320°CA BTDC at every operation condition.
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Tab.1 Main parameters of engine
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Fig. 1  Arrangement design of engine test bed
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Tab.2 Main instruments and equipments in test
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Fig.2 Intake tumble control system
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Fig.3 Intake port flow characteristics
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Fig.4 Effect of intake tumble on cylinder pressure and
rates of heat release

(a) n=1000 r/min,pyygp =0. 1 MPa  (b) n=2000 r/min,

pevep =0.2 MPa  (¢) n=3000 r/min,ppyep =0.3 MPa
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Fig.5 Effect of intake tumble on cumulative heat

release rate and combustion duration
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Fig.6  CFD results in cylinder
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Fig.7 Effect of injection timing on cylinder pressure
and rates of heat release

(a) n=2000 r/min,pgyep =0.2 MPa
(b) n=3000 r/min,ppyep =0.3 MPa
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Fig.8 Effect of injection timing on cyclic variation
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Fig.9 Effect of injection timing on cumulative heat release

rate and combustion duration
(a) n=2000 r/min, pyygp =0.2 MPa
(b) n=3000 r/min,pyyep =0.3 MPa
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