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Development of a Numerical Flow Model for the Multi-Cylinder
Engine Intake System
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To design an optimum engine intake system, a flow model for the intake manifold was

developed by the finite difference method, The flow in the intake manifold was one-dimensional,

and the finite difference equations were derived from governing equations of flow, continuity,

momentum and energy. The thermodynamic properties of the cylinder were found by the first law

of thermodynamics, and the boundary conditions were formulated using steady flow model, By

comparing the calculated results with experimental data, the appropriate boundary conditions

and convergence limits for the flow model were established, From this model, the optimum

manifold lengths at different engine operating conditions were investigated, The optimum

manifold length became shorter when the engine speeds were increased, The effect of intake

valve timings on inlet air mass was also studied by this model, Advancing intake valve opening

decreased inlet air mass slightly, and the optimum intake valve closing was found, The difference

in inlet air mass between cylinders was very small in this engine,
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Table 1 Specification of an engine

el FEHA 2o

Displacement volume 2208 cc

Bore x Stroke 88.9 mm x 89, 0 mm

Compression ratio 211

Max. power output 70 PS/4000 rpm

Max. torque 4.5kg - m/2400 rpm

Firing order 1-3-4-2

IVO : 12°BTDC
IVC : 34°ABDC
EVC: 14°ATDC
EVO : 48°BBDC

Valve timing
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