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Abstract

One of the important operating factors for the air-fuel pre-mixed conditions in an HCCI engine is an in-cylinder flow. In this
study, unsteady in-cylinder air flow characteristics in a diesel engine as a reference engine of an HCCI engine development

were numerically analysed. Unsteady flow analyses were
in-cylinder air flow distribution and swirl ratio results from
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conducted with the combination of 3 intake port inlets, then the
a case were compared with the results from the other cases.
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Fig. 1 Valve lift data
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Fig. 2 Top view of the CFD model
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Fig. 3 ISO view of the CFD model
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Table 1 Analytic cases
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Where :

X, Y,, Z : Centroid coordinate of the cell i (m)

i
Xm B Y,

m’

7z, : Center of mass of the cylinder (m)

u;, v;, w; : Velocity at the cell i (m/s)

;
N: Rotational speed (rev/min)
M, ]L[y , M, Angular momentum about x, y, and

zazes (Kg  m*/s)

I, 1, I, : Mass moment of inrtia about x, y, and
zazes (Kg  m*/s)

Case 1
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Fig. 4 Velocity profile at section Z (Case 1)
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Fig. 5 Pressure contour profile (Case 1)
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Fig. 6 Results of unsteady swid ratio (Case 1)
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(b) Z=0 mm
Fig. 7 Velocity profile at section Z (Case 2)
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Fig. 8 Results of unsteady swid ratio (Case 2)
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(b) Z=0 mm
Fig. 9 Velocity profile at section Z (Case 3)
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Fig. 10 Results of unsteady swi ratio (Case 3)
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