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Abstract

Turbulent flows in an axisymmetric reciprocating engine are numerically simulated at it's suc-
tion and compression stage. Amounts of heat transfer through the wall of the cylinder are also
estimated. £—e turbulence model is adopted and the law of the wall is applied at grid-points
near the wall.

More than 40x40 grids are required to reasonably predict flows and the 3-level finite difference
scheme for the time derivative term appears to be effective rather than the 2-level scheme.
Calculated mean velocity distributions shows good agreements with an available experimental
data. The program reasonably simulates flow patterns and pressures throughout the suction and
the compression stages of the reciprocating engine, Predicted intensities of turbulence are still
deviated from measured data. Further researches for turbulence modeling are expected.
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Fig. 2 Grid arrangement for numerical calculations

Table 2 Characteristics of piston-cylinder
assembley ‘¥

Bore 75.0mm
Stroke 94. 0mm
Compression ratio 3.5
Connecting rod length 363. 5mm
Intake valve:
Diameter 34.0mm
Maximum lift 7. 3mm
Seat angle 60. Odeg
Opens at 6.0deg BTDC
Closes at 44.0deg ATDC
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Fig. 7 Effects of grid refinement-radial profiles of turbulence intensity at z=15mm at crank angle=90deg.

Table 3 Effects of grid refinement on the inlet

Table 4 Effects of grid refinement on bulk temper-

flow rate ature and total wall heat flow rate
Crank angle Inlet flow rate(10~3kg/s) S;a?k Bulk temp. K (heat flow rate 10W)
(deg) 20X 20 30x30 | 40x40 (deg) 20X 20 30X 30 40X 40

5.0 0.281 0. 252 0.233 5.0 | 295.5(2.983)| 295.6(3.650)| 295.7(4.128)
10.0 0.811 0.791 0.782 10.0 | 296.0(2.183)| 296.3(2.615)] 296.4(2.814)
15.0 1.33 1.31 1. 30 15.0 | 296.5(2.035)| 296.8(2.323)| 297.1(2.377)
20.0 1.81 1. 80 1.79 20.0 | 296.9(1.963)| 297.3(2.142)| 297.6(2.135)
25.0 2.28 2.27 2.26 25.0 | 297.3(1.920)| 297.8(2.047)| 298.0(2.050)
30.0 2.72 2.71 2.70 30.0 | 297.6(1.917) 298.1(2.055)| 298.4(2.155)
35.0 3.13 3.11 3.10 35.0 | 297.9(1.947) 298.5(2.166)| 287.7(2.434)
40.0 3.50 3.48 3.47 40.0 | 298.1(2.006)[ 298.7(2.349)| 299.1(2.770)
45.0 3.84 3.82 3.80 45.0 | 298.3(2.085)| 299.0(2.580)| 299.4(3.105)
50. 0 4.15 4.11 4.09 50.0 | 298.5(2.182)| 299.3(2.833)j 299.8(3.443)
55.0 4,40 4.37 4.34 55.0 | 298.7(2.284) 299.5(3.071){ 300.1(3.769)
60.0 4.62 4.58 4.55 60.0 | 298.8(2.383)| 299.7(3.266)| 300.4(4.041)
65.0 4.80 4.75 4.72 65.0 | 298.9(2.477)] 299.9(3.431)| 300.7(4.267)
70.0 4.93 4.88 4.85 70.0 | 299.0(2.572)] 300.1(3.586) 300.9(4.472)
75.0 5.07 5.02 4.99 75.0 | 299.1(2.682)] 300.3(3.754)] 301.2(4.678)
80.0 5.10 5.06 5.02 80.0 | 299.2(2.793)| 300.5(3.918)| 301.4(4.867)
85.0 5.11 5.06 5.02 85.0 | 299.3(2.906) 300.6(4.075)| 301.6(5.040)
90.0 5.08 5.03 4.99 90.0 | 299.4(3.018)| 300.8(4.224)| 301.9(5.198)
stol] FREAl 9ASA A =g F¥AF RAo| Bicen 5909 Ay AAH get ol FE e

Ci8] YuzAe =g d3E T 22 4
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