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Abstract

Viscous flow and heat transfer phenomena in an axisymmetric cylinder which models a diesel

engine have been numerically studied. In order to search for a way to minimize numerical

diffusion, the effectiveness and the appropriateness of two selected numerical schemes for

convective terms in the governing equations have been tested. They are Linear Upwind Difference

Scheme and Hybrid Scheme. Using a standard k- turbulence model, the calculation has been

carried out basically up to 180° of crank angle. As a result, it was shown from comparison with

previous experimental data that Linear Upwind Difference Scheme is less influenced than Hybrid

Scheme by the numerical diffusion and it was suggested that these effects of numerical diffusion

can be more significant than those due to turbulence modeling.
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Grid system for numerical simulation

Table 1 Characteristics of pistion-cylinder
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Connecting rod length

Intake valve :
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Opens at
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Table 2 Effects of various schemes on the inlet

flow rate
Crank angle inlet flow rate (10~°kg/s)
(deg.) Hybrid Scheme LUDS
5.0 0.225 0.226
10.0 0.774 0.774
15.0 1.29 1.290
20.0 1.79 1.78
25.0 2.25 2.25
30.0 2.69 2.68
35.0 3.10 3.07
40.0 3.46 3.43
45.0 3.79 3.76
50.0 4.08 4.05
55.0 4.33 4.31
60.0 4.54 4.52
65.0 4.72 4.69
70.0 4.84 4.82
75.0 4.98 4.96
80.0 5.01 4.99
85.0 5.02 5.00
90.0 4.99 4.97
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20.0 297.6(2.112) | 297.5(2.125)
25.0 298.0(2.032) | 298.0(2.267)
30.0 298.4(2.139) | 298.5(2.684)
35.0 298.7(2.419) | 298.9(3.167)
40.0 299.1(2.754) | 299.4(3.647)
45.0 299.4(3.090) | 299.8(4.090)
50.0 299.8(3.432) | 300.3(4.427) _
55.0 300.1(3.755) | 300.7(4.670) Crank Angle = 90.0°
60.0 300.4(4.026) | 301.1(4.871) (a) LUDS
65.0 300.7(4.253) | 301.4(5.050)
70.0 300.9(4.458) | 301.7(5.208)
75.0 301.2(4.665) | 302.0(5.373)
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90.0 301.9(5.188) | 302.8(5.940)
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