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Abstract

Applicability of the RNG k- model to the analysis of unsteady axisymmetric turbulent flow of a
reciprocating engine including port/valve assembly is studied numerically. The governing equations
based on a non-orthogonal coordinate formulation with Cartesian velocity components are used and
discretised by the finite volume method with non-staggered variable arrangements. The predicted
results using the RNG k-¢ model of the unsteady axisymmetric turbulent flow within a cylinder of
reciprocating model engine including port/valve assembly are compared to these from the modified
k-¢ model and experimental data. Using the RNG k-€ model, the predicted axial and radial velocity
at the valve exit and in-cylinder region show good agreements with the experimental data. The
application of the RNG k-¢ model seems to have some potential for the simulations of the unsteady
turbulent flow within a port/valve-cylinder assembly over the modified k-€ model.
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Table 2 Coefficients of the turbulence model.
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modlﬁedk emodel 10 130 009 144 192 037

RNGk emodel 10 139 009 142 168 037
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Fig. 1 Computational grid systems(100 x 46 grids)

Table 3 Model engine specification for intake flow

calculation

Engine speed|rev/min] :200.0
Bore diameter{mm] 1 75.0
Stroke[mm)] 1 94.0
Valve diameter[mm] :33.0
Compression ratio 179
Maximum valve lift[mm] :9.2
Clearance height{mm] 1 14.0
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Fig. 5 Velocity vectors (from top to bottom : 9=47°, 6=68", =125, 9=160")
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Fig. 6 Turbulent intensity contours (from top to bottom : #=47°, §=68", 6=125°, 9=160")
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(a) modified k — € model

(b) RNG k - € model

Fig. 7 Pressure contours (from top to bottom : (6=47°, =68, 6=125°, 6=160")
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