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Timing control strategies of air-assisted direct injection engine
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Abstract: The electronic control unit and cranhkshaft position sensor'\for a air-assisted di-
rect injection engine were designed-and-developed. On this basis, the timing control strate-
gies of the air-assisted direct-injection-engine were presented, including software timing, air-
assisted fuel injection timing and ignition timing. In ordetr to achieve the precise control of
the engine timing, a ‘method of “count teeth delay” control was proposed. Simulation and

bench test\show ‘that the timing control strategies-based on the self-developed electronic con-
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trol unit for air-assisted 'direct injection engine are accurate and feasible.
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Fig. 1 Block diagram of ECU for air-assisted direct injection engine
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Fig. 2 Schematic of photoelectric crankshaft

position sensor
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Fig. 3 Sectional view of lair-assisted fuel injector
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Fig-4._ Block didgram”of engine timing control strategy
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Fig. 5 Schematic of top dead center signal and 60-tooth signal
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Fig. 6 Schematic of air-assisted, fuel injection

timing control
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Fig. 7 Schematic of ignition timing control

B 7 By R s K BT £ (O 5 Gy Ry FE AR U
Wi T o FE Rk SE. Horh B, T o B AL
B Bes T 315 C o S 72 5 23 S50 Bl 5 il
1E B AH A
L3607 — (67T + )
ig T 60
#iE Gl K (6) Hh 73 7 360°— (6°n'T, +
B IXFT 675U 4, 15 2 4E B £ B 0, #5 0, 1R A

(6)




2946 Wi 2

(5) 40 o XY iy e 3l T X L ) B B B5F ] T

Cio» Ty PEIE s K 2R T8 1) F0 0 TT U 5 2, T, 9
SE 15 LR P 70 WG R SR ) FEREZE R LA L K AR
FEHCHL 58 B K BIE.

3 KIS UE

3.1 FERRK

Sk T S S BT Y L& S AL AE B R
W (R R AT M 5 B M R AT S0 UE L AR SCE e i AT T
B e S5 FR 5. TR R IT RR L AR SO T
TERG A 3000 r/min, WA TTIFE N 109 T F
R B s R, RIS B sl 5 0 B W&
LT ER SR W E 8~ 10, FHhEiE 1 ¥ 8
— i Ik A

®1 BSHEEESHEMEML

Table 1 Comparison of setting parameters and
simulated parameters
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Fig. 11 Diagram of engine bench structure
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Fig. 12 Comparison of cold start crankshaft speed and

no-load speed of starter motor
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