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An Experimental Study of In-Cylinder Flow Characteristics of
a High Speed Direct Injection Diesel Engine

<! % Aq*
K. 5. Jeong

ABSTRACT

In-cylinder flow of a purpose~built small HSDI Hydra Diesel engine was investigated by laser
Dappler velécimetry(LDV) during induction and compression processes. The flow was quantified
in terms of ensemble-averaged axial and swir] velocities, normalized by the mean piston speed, at
a plane located 12mm from the cylinder head and corresponding to the mid-plane of the
diametrically-opposed quartz windows at an enigne speed of 1000rpm. The formation of toroidal
vortices during the intake process and the evolution and decay of swirl motion during the compres-
sion process were observed. Turbulence at around TDC of compression became homogeneous and

1sotropic.

F271%489] lin-cylinder flow(d&E WRERE), direct injection(ZAHLA), laser Doppler
velocimetry (& o] & m&a] F42A), swirl(&~2), axial velocity (98} &%)
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Table 1 Geometric and Operating Charac-

teristics of the Engine

Iterns Specifications
Swept volume 0.438 ¢
Bore 82.5mm
Stroke 82mm
Compression ratio 22
Connecting rod 130mm

Piston to head clearance |1.1lmm

Piston bowl diameter 40mm

Piston bowl depth 12mm

Valve timing IVO 6° BTDC
IVC 32° ABDC
EVO 57° BBDC
EVC 70 ATDC
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Fig.3 Swirl velocity profies during induction
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