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A multi-block of three-di mensionfadl @gysj ds f «
valve system, cylinder and pistoonpnigd$ devel
flow solver is developed to solveThke corr
results can be used to modify theldsesign o
valve system, cylinder and piston.
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1.2L V-8

Keywords: Unsteady measurement of
in-cylinder flow field, dynamic mesh generation for a
4-stroke engine, cyclic calculation of in-cylinder flow
field

The Hua-Chin 1.2 L V-8 engineis used to study the
unsteady flow field within the cylinder and the
intake/exhaust port. The independent cylinder liner is
replaced by a whole plastic liner, so the flow
visualization can be observed easily during low speed
operation. Several plots of the instantaneous smoke
lines have been recorded. Besides, the cyclic cylinder
pressure and the instantaneous velocity measurement of
the inlet manifold and outlet manifold are obtained.
All these datais used for the numerical validation of the
cyclic calculation. In the numerical development for
the cyclic operating engine, the dynamic grids are
generated by the multiple block technique. The valve
motion coupled with the cylinder head is accomplished
by moving the valve surface grids outward and flipping
around the rim.  So there is only a very small portion
of the surfaces needsto be changed for a different crank
angle. Then the three-dimensional grid within the
manifold and cylinder can be generated by the dlliptic
method. Thiscan save alot of the calculation time for
the grids during the cyclic operation. The unsteady
flow solver is developed for each block, the moving
boundary effects are implemented in the program.
Namely, the density, shear stress, and internal energy
are modified adjacent to the moving walls. However,

the flow Mach number is very smal overdl, the
calculation time step becomes too small for the current
compressible code. The calculation timeistoo longin
order to arrive at a converged solution. By adding the
artificial compressibility factor to the current code is
necessary to increase the cal culation time step.
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