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A Study on the Optimal Design for a Positive Crankcase Ventilation valve

J.H Lee, Y. W. Lee , J. H Kim

According to operating conditions of each engine, a PCV valve has various flow rates and
pressure characteristic. In a developed country, it has been developing by a computational design
simulation. But, Korean companies have no ability of technical design for a PCV valve. So, they
depend on their experiments and copy the designs of foreign companies when they need to design
new PCV valves. These problems cause increase of error rate and take much time. Hence, optimal
design for a PCV valve is needed to secure for continuous competition against foreign automobile
companies. In this study, we used 4th order Runge-Kutta method for the prediction of spool
movements and applied Bernoulli’s equation for the determination of flow area. A spool geometry
and spool displacement were predicted to be satisfied in comparison with their experiment.
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Fig.1 Schematic diagram of a X3 model
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Table 1 Spool displacements

Op Experiment | Computation Error
{mmHg) {mm) {mm) {mm)
50 0.3 0.9042 0.6042
100 1.3 1.9076 0.6076
200 3.7 3.9857 0.2857
300 6.1 6.1360 0.0360
400 8.0 8.3286 0.3286
500 8.6 8.8591 0.2591
Table 2 Spool diameters

B Ap Experiment | Computation! FError
(mmHg) (mm) (mm) (mm)
50 5.469 5.506 0.037
100 5.796 5.655 0.141
200 5.861 5.784 0.077
300 5.905 5.860 0.045
400 5.941 5.912 0.029
500 5.947 5925 0.022
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Fig. 7 Comparison between the real model (top)
and the designed model (bottom)
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