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1 Solenoid 16 High Speed Video Camera
2 Cam 17 Image Intensifier

3 H-Rail 18 Intake and Exhaust rod
4 Displacement Sensor 19 Reinforcing Plate

5 Premixture Tank 2 Main Shaft

6 Metal Jacket 21 Cylinder Liner

7 Damper Spring 22 Piston
8 W|nch 23 Connecting Rod

24 Rail
10 Ccmbushon Chamber
11 Acrylic Head
12 Piezo Sensor
13 Spark Plug
14 Mirror
15 Direct Ignition Coil
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Fig.1 Schematic of RCEM
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Table 1 Specifications of pre-chambers

Label 1 2 3 4 5 6 7 8
Volume cc 1.56 3.12 4.68
Area of holes mm? 10.61 10.61 18.85 10.61 18.85

Number of holes 4 6 4 5 6 5 6 4
Holes diameter mm | 1.84 | 1.50 | 1.84 | 1.64 | 2.00 | 1.64 | 1.50 | 2.45
Jet strength G 1.1711.1812.35|2.36 | 1.32 | 3.54|3.53 | 1.99
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Fig. 2 combustion chamber shape (Left: flat head Right: pent roof head)
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Fig. 3 Comparison of pressure and heat release ratio under different head shape
(Left: flat head Right: pent roof head)
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Fig. 4 Mesh for calculating internal flow conditions

Table 2 Model specifications

Engine type SI single-cylinder gasoline engine
Bore X stroke mm 125 x 140
Connecting rod length mm 260
Crank speed rpm 800
Number of valves 4 valve/cylinder
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Fig T5—! BELERFAMIIIEEHDATWVERA, -1 Calculation mesh of
Fig T5—! B LER2 M ILIEEHLA T VER A, -2 Calculation mesh of

flat head combustion chamber

chamber

pent-roof head combustion

Table 3 Simulation model specifications

Bore X Stroke mm D125 %x 140
Excess air ratio 1.5
Initial temperature K 368.15
Initial pressure kPa 130
Boundary temperature K 333.15
Input energy kd 4.0
CFD code CONVERGE
Turbulence RNG k-e model

Chemical species and reaction

scheme

U.C. San Diego reaction scheme

Combustion model

G-equation &

Detailed chemical kinetics

model(SAGE)
Law-of-the-wall (Launder -
Wall model )
Spalding)
Heat transfer model O’Rourke and Amsden Model
Grid control AMR
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Figg T5—! BELERF2MILIEFEHLNTLVEH A, - Comparison of predicted and
experimental values for in-cylinder pressure and rate of heat release (left : flat

head, right : pent roof head)
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Fig.7 Comparisons of the history on in-cylinder pressure and R.H.R.

between flat head and pent-roof head
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