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[Abstract] To investigate the factors affecting the accuracy of the piston cooling nozzle in the
shooting process, a two-dimensional model was first established, and the Fluent software
was used to simulate the shooting process. Due to the large number of parameters involved
in the piston cooling nozzle and the complexity of controlling variables in simulation
experiments, the orthogonal analysis was employed to reduce the number of experiments,
and the main influencing parameters were identified through range analysis and variance
analysis. The information contribution rate of the main influencing parameters was verified
by principal component analysis and multiple factor analysis, and the effects of various
parameters on the shooting accuracy were obtained. The simulation conclusion was further
verified by modifying the main parameters. Finally, the regression equation of the piston
cooling nozzle parameters on the diffusion angle of the oil beam and the shooting accuracy,
as well as the most important influencing factors, were obtained through regression analysis.
Overall, this method uses numerical simulation and statistical analysis to efficiently and
reliably identify the main influencing parameters and their effects on the shooting accuracy
of the piston cooling nozzle, and provides guidance for its optimization.

[Keywords] Piston Cooling Nozzle; Fluent ; Orthogonal Analysis; Principal Component
Analysis; Multifactor Analysis;
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11 45 29 3 6 29 2.5
12 4.5 29 2 5 30 3
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14 55 30 4 6 31 2.5
15 55 31 3 6 30 3
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17 5.5 29 3 5 31 2
18 55 29 4 4 29 3
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2 5 30 2 6 29 3 1.71923 0.526316
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4 5 31 4 5 31 3 0.764286 0.416667
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15 55 31 3 6 30 3 0.668759 0.540541
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