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Abstract: In order to solve the problems of low air utilization rate and poor fuel—-air matching in a large bore
opposed—piston two-stroke (OP2S) diesel engine, this paper uses three-dimensional CFD software to
conduct an optimization design study on different injector diameters and key parameters of the combustion
chamber of an OP2S diesel engine, clarifying their influence on spray mixing and combustion performance.
The research results show that: for the OP2S diesel engine under the same combustion chamber
conditions, the central area of the combustion chamber has a greater influence on the in—cylinder pressure
and heat release rate; for the OP2S diesel engine mainly with swirl, the adoption of a shallow—pit—shaped
combustion chamber can enhance the swirl effect, be beneficial to spray mixing, increase the flame
diffusion area of the engine, and improve the combustion performance.
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Table 1 Prototype geometric parameters
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Table 2 Prototype Initial and boundary conditions
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BT E R/ CA 136~234
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Table 3 Prototype injection parameters
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Fig.2 Arrangement ofinjectors and nozzles on prototype
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Fig.3 Constant volume bomb experimental setup

flow chart
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Fig.5 Comparison between experimental and simulated

results of spray penetration
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Fig. 6 Comparison of in—cylinder pressure
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Fig.7 Combustion chamber area division diagram
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Fig. 8 Schematic diagram of three piston models
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Fig. 9 Intake (exhaust) piston model for scheme A
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Fig. 10 Intake(exhaust) piston model for scheme B
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Table 4 Volume ratio of combustion chamber

LS WIES SRR (asbze)
JRHL 1.2:1:1.2
A 1.2:1:1.2
B 0.9:1:1.5
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Table 5 Parameters of fuel injector nozzles
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Table 6 Proportion of fuel injection into three sections

of combustion chamber for each scheme
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Fig. 12 Comparison of air utilization rate curves
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Fig. 13 Comparison of fuel equivalence ratio distribution contour maps
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Fig. 14 Comparison of cylinder temperature distribution contour maps
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Fig. 15 Comparison of in—cylinder pressure curves
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Fig. 16 Comparison of heat release rate curves
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Table 7 Comparison of IMEP
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Table 8 Comparison of IMEP
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