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Summary

Concept of the spray guided direct injection spark ignition SGDIO was studied to improve fuel
economy from wall-guided direct injection. By using Computational Fluid Dynamics CFDO
modeling, spray pattern was selected in the viewpoint of ignitable mixture existence around the

spark plug in light load and homogeneity in full load. Fuel economy and emissions for a stratified

mixture and full load performance were also confirmed by dynamometer evaluation.
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Fig.1 Spray Layout for Ignition

Table 1 Engine Specifications & Calculation Condition
Engine Specifications

Bore [mm)] 87.5
Stroke [mm] 83.1
Compression ratio 11.2
Displacement [cm®] 499.7
Calculation Conditions

Engine speed [rpm] 750
MAP [kPa] 81.3
Number of holes 6
Fuel pressure [MPa] 15
Injection mass [mm®/st] 5.331
Pulse width [msec] 0.427
Injection timing [deg. ATDC] 335
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Fig.2 Effect of Spray Layout around Main Spray for
Ignition in Side Injection
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Fig.5 A/F History around Spark Plug
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Fig.6 Flow Velocity around Spark Plug
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Table 2 Calculation Conditions for Full Load

Engine speed [rpm] 1500 6000
MAP [kPa] 101.3 101.3
Fuel pressure [MPa] 15 20
Injection Quantity [mm?/st] 57 61
Pulse width [msec] 4.96 4.80
Injection timing [deg. BTDC] 320 360
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Fig.10 Mass Frequency of Equivalence Ratio
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Table 3 Stratified and Full Load Operation Conditions

Engine Fuel
Speed I?:(Vllggl]: Pressure
[rpm] [MPa]
750 50 15
Part load 1500 100 20
2000 400 20
Full load 1000-6000 — 15-20
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