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In-Cylinder Compression Flow Characteristics According to Inlet Valve Angle
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Department of Mechanical Engineering, Seoul National University of Technology, Seoul 139-743, Korea
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Abstract : A PIV (Particle Image Velocimetry) was applied to measure in-cylinder velocity field according to inlet
valve angle during compression stroke. Two engines, one is conventional DOHC 4 valve and the other is narrow valve
angle, were used to compare real compression flow. The results show that the flow patterns are well arranged compared
with intake flow and the basic tumble flow structures are maintained until end compression stage regardless of valve
angle. Also the results show that the tumble motion is intensified by momentum conservation during compression in
normal engine. In the normal engine, the bulk shape of flow pattern is “Y” type at the top of cylinder and reverse “Y”
type at the bottom of cylinder and weak reverse flow exists at the top of cylinder along cylinder center line. Otherwise,
the other engine's flow pattern changes from “Y” type to “T” type at the top of cylinder during compression.
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Fig. 1 Schematics of PIV measurement system

Table 1 Specification of engine

Eng. 1 Eng.2
No. of Valve(In./Ex). 2/2 <«
Intake Valve Angle 25° 6°
Valve Timing 5/35, 43/5 «—
Combustion Chamber Semi Wedge <«
Bore(mm)/Stroke(mm) 75.5/83.5 <«
Steady Swirl -0.1 0.1
Flow Tumble 1,2 -1.3
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Narrow Angle Engine(ENG2)

1
Normal Engine(ENG1)

Fig. 2 Definition of valve angle and layout of engine

Table 2 Measurement position and timing

Horizontal Vertical
N TDC - 7 mm Rear Valve Center
=7 TDC - 19 mm Cylinder Center
Eas TDC - 41 mm Front Valve Center
TDC - 77 mm
=4 240, 270, 300, 320
A7) (Intake ATDC) -
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Fig. 7 Velocity field at end compression Stage(ATDC 300°
CA), (H1) : 7mm from TDC
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Fig. 6 Velocity field at end compression stage(ATDC 300°
CA), (H1) : 7Tmm, (H2) : 19mm from TDC
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