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Numerical study on in-cylinder flow of a reciprocating engine using

a fractional step method
Byoung Seo Lee, Hojin Kong, Joon Sik Lee and Jung Yul Yoo
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Abstract

A numerical code which can simulate unsteady, incompressible and 3-dimensional flows in an engine
cylinder has been developed. The goveming equations based on the cylindrical coordinate are
discretized by the finite volume method with staggered variable arrangements. A geometric conservation
rule is also incorporated into the simulation code in order to deal with a moving boundary problem.

For the unsteady simulation, a fractional step method is adopted. The law of wall is

applied to the

wall boundaries and standard - ¢ model is used to describe the in-cylinder turbulent flow. The model
cylinder has one eccentric port, flat piston and flat cylinder-head. The comparisons with experimental

data show fairly well qualitative agreement.
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3.1 Fractional step method
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Fig.3 Distribution of Turbulence kinetic
energy at 90° ATDC
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Fig.4 Distribution of Turbulence kinetic
energy at 90° ATDC
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Fig.5 Axial velocity profiles at 90° ATDC
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