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A STUDY ON INTERNAL FLOW CHARACTERISTICS OF PCV VALVE
ACCORDING TO SPOOL DYNAMIC BEHAVIOR

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

A PCV valve is a part to control the flow rate of Blowby gas in a PCV system. A PCV system re-burns
Blowby gas with fuel in a combustion chamber. Some gas enters to a crankcase room through the gap between
piston ring and engine cylinder wall. This gas si called "Blowby gas". This gas causes many problems. In
environmental view, Blowby gas includes about 25 ~35% hydrocarbon(HC) of total generated HC in an automobile.
Hydrocarbon is a very harmful pollutant element in our life. In mechanical view, Blowby gas has some reaction
with lubricant oil of crankcase room. Then, this causes lubricant oil contamination, crankcase corrosion and a
decrease fo engine efficiency. Consequently, Blowby gas must be eliminated from a crankcase room. In this study,
we simulated internal flow characteristics in a PCV valve according to spool dynamic behavior using local
remeshing method. And, we programmed owr sub routine to simulate a spool dynamic motion. As results, spool
dynamic behavior is periodically oscillated by the relationship between fluid force and elastic force of spring. And
its magnitude is linearly increased by the differential pressure between inlet and outlet. Also, as spool is largely
moved, flow area is suddenly decreased at orifice. For this reason, flow velocity is rapidly decreased by viscous

effect.
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Fig. 1 Schematic diagram of a crankcase ventilation system
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Fig. 2 Sectional view of a PCV valve

Fig. 3 Mesh structure

Table 1 Boundary condition

Boundary Momentum Energy

Name

0 mmHg
let

Inle (Gauge Pressure) 293 K
-50 mmHg

Outlet :;88 § Nuemann

(Gauge Pressure)
Wall No slip Adiabatic
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Fig. 4 Free body diagram of a spool
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Fig. 7 Velocity distribution of differential pressure 50 mmHg
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Fig. 8 Velocity distribution of differential pressure 100mmHg



2R

{c) 0.0878 sec

(e) 0.1 sec
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Fig. 10 Change of mass flow rate of each differential
pressure at outlet
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