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Abstract

For the purpose of development of high performance gasoline engine, the design technique of the 5-valve(3

intake valves) combustion chamber for a subcompact vehicle has been studied. 3 intake valves cylinder heads
were designed by using a 3-dimension CAD program, and steady state flow experiments have been performed
with these model. The 5-valve engines, which have larger valve opening areas, have larger intake flow rates
and higher flow coefficient than the 4-valve engines. The effects of intake port design parameters of a S-valve
engine on the intake flow rate and bore size were studied, and the design guidelines for the 5-valve engine

were established.
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Table 1 Design parameter of Svalve engine

Compression ratio 85
Included valve angle( °) 27
Stroke-Bore ratio 1:1.038
Bore range(mm) 60 ~ 100
Number of Intake valve | 1 ~4
Sectional ratio of
1.44

intake and exhaust valve

Wire Frame 743
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(a) 1 Intake valve

(c) 3 Intake vaive
Fig. 2 The shape of combustion chamber

(d) 4 Intake valve
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Table 2 Specifications of cylinder head Make Flowbox }
by NC machine
1 intake 2 intuke 3 intake
valve valv valve . .
Bore X stroke 2 - 2 Fig. 4 Flowchart of flow box by NC machine
) 685x60.4 69 66.7 685> 60.4
(mm)
Inner seat B 235 195
diameter {mm)
Seat angle ( 7) 45 45 45
Maximum
valve lift (mm) 8 8 8
Intake port height n 37 40
(mm)

Fig. 5 The configuration of flow box
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Fig. 6 Effective area with the number of intake

valve
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Fig. 11 Comparison of swirl ratio
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Fig. 12 Comparison of tumble ratio
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