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Abstract

The engine combustion is one of the most important processes affecting performance and
emissions. One effective way to improve the engine combustion is to control the motion of the
charge inside a cylinder by means of optimum induction system design, because the flame speed
is mainly determined by the turbulence at compression (TDC) process in S.I. engine. It is believed
that the tumble and swirl motion generated during intake stroke breaks down into small-scale
turbulence in the compression stroke of the cycle. However, the exact nature of this relationship
is not well known. This paper describes the tumble flow measurements inside the cylinder of a
4-valve S.I. engine using laser Doppler velocimetry(LDV) under motoring(non-firing) conditions.
This is conducted on an optically assesed single cylinder research engine under motored condi-
tions at an engine speed of 1000 rpm. Three different cylinder head intake port configurations are
studied to develop a better understanding the tumble flow generation, development, and break--

down mechanisms.
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Table 1 LDV optic specifications
Wave length 514.0 nm (Green beam)
Focal length 310.0 nm
Hailr]jcear[sliiir(:; beams 6.78 degree
Fringe spacing 2.12 ym
Measuring volume
Diameter 0.075 mm
Length 0.63 mm
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Table 2 Engine specifications

Type of engine

Single-cylinder, Air-cooled

Bore 56.5 mm
Stroke 49.5 mm
Compression ratio 8.5
Intake Valve
Number 2
Open 10 deg. BTDC
Close 30 deg. ABDC
Exhaust valve
Number 1
Open 41 deg. BBDC
Close 10 deg. ATDC
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