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Abstract

A numerical simulation of unsteady axisymmetric turbulent flow was performed for a reci-
procating engine including port/valve assembly. The governing equations based on a non-
orthogonal coordinate formulation with Cartesian velocity components were used and discretised
by the finite volume method with non-staggered variable arrangements. The modified £-¢
turbulence model which included the effect of compressibility was used. The results of two-
dimensional transient calculation for the axisymmetric configuration were compared with the
experimental data. Although slightly low rms velocity was predicted compared to the experimen-
tal data, predicted velocity distributions at the valve exit and in-cylinder region showed good
agreements with the experimental data. The flow at the valve exit was separated at the same
valve lift position with the experimental data. Two vortices in-cylinder region were generated
during the initial intake process. The clockwise main vortex hecame strong and moved upward
to the top wall. The counter-clockwise second vortex became weak and stick to the upper left
corner of the cylinder. After middle intake process, new vortex adjacent to upper cylinder wall
appeared by the piston motion and therefore, the in-cylinder flow was formed into three vortices.
The cylinder pressure just before bottom dead center of piston was higher than inlet pressure and
then the reverse flow occured at the valve exit. The in-cylinder flow characteristics were strongly
dependent on piston motion, but insensitive to valve motion.
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Fig. 3 Valve shape and specification

Table 2 Engine specification

Engine speed [rev/min] 200.0
Bore diameter [mm] 75.0
Valve diameter [mm] 33.0
Stem diameter [mm) 6.0
Connecting rod length [mm] 363.5
Stroke [mm] 94.0
Compression ratio 7.7
Maximum valve lift [mm)] 9.2
Clearance height [mm] 14.0
Valve timing :

Intake valve open [deg] 11 BTDC

Intake valve closed [deg] 216.5 ATDC
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