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A Study on Development of Design Program for PCV Valve
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Abstract : Automobiles are very important as modern society is developed. Increase of the number of
the automobiles cause environmental problem, that is, air pollution. So, many countries are adopting a
environmental law. Automobile manufacturing companies have developing methods to prevent air pollution
with increase of the efficiency of automotive engines. PCV(Positive Crankcase Ventilation) system which
is one of them is made by the closed loop that consists of combustion chamber, crankcase, manifold
suction tube and manifold. PCV valve is attached on manifold tube to control the flowrate of blowby
gas. PCV valve is an important part in this system but it is difficult to design PCV valve which satisfies
the required flowrate of blowby gas. In this study, our purpose is to help a PCV valve designer with the
development of a design program. We used 4th order Runge-Kutta method and Bernoulli's equation to
analyze the spool dynamic motion. By the comparison between our program and experiment, we think
that a PCV designer can use our program in their work place.
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7134 D : Diameter of orifice, m

d : Diameter of spool, m
m: Mass of spool, kg

Ap : Differential pressure between inlet and outlet, 1. /H =
FPa

x : Displacement of spool, m Ao AL3e) 19 o] Fdg Ho wet 2+

x, : Distance between spool and cushion spring, m A g5dte F53] wHdshe FAlolth 2.9

k : Coefficient of elasticity, N/m St tlEe] AsAk AARAE 1He] Aol A

p : Static pressure, P AL o]o} A AR} FA] 7IZke] FobA|aL QlTt.

v : Velocity magnitude, m/s olelet Al quﬂﬁ AR w717k 2f3t 7] 2. H

o Area m? cthstan, A2 g0l A Ao ABHAE o
2 AR Az Al gl 7Y Fask A

p  Density, kg/m® o] "i]L—r—roLL POV B olzlo] BAEE 4

@ : Volume flowrate, m? /s WMu 2 A7 2l ulgl dhggko] tlE Eaon)
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Fig. 1 Schematic diagram of a PCV valve
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Fig. 3 Free body diagram of a spool
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Fig. 4 Flow chart of design program
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Fig. 6 Comparison of spool displacement between

experiment and design program
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Fig. 7 Comparison of flowrate between experiment

and design program
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