Proc. of 4th KSV Conference
PNU, Busan, Korea, Dec. 2, 2005

=2
O
3]

—
=
e
EY
oo
=
J

Numernical Analytic Study on Intemal Flow Characteristics of a PCV valve

Jong Hoon Lee, Yeon Won Lee and Jaec Hwan Kim

Abstract

An automobile engine has the Positive Crankcase Ventilation system (PCV system) for
preventing air pollution as the environmental problem is important. In this system, a PCV valve is
the most important component to control the flow rate of Blowby gas which is generated by
various engine powers. But, in the working place, the design of a PCV valve is very difficult
because of interaction between fluid and solid motions. In this study, we investigated fluid flow
characteristics using re—-meshing method of a CFD technique to simulate spool behavior. As the
results, a spool is periodically oscillated with time and is largely oscillated in proportion to the
differential pressure between inlet and outlet. And, although the velocity at the orifice increases
with the differential pressure, the flow rate of the outlet decreases. This research may give PCV
designers visual flow information to help them
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Euler's Explicit Method (221 28HE)
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Fig. 1 Schematic diagram of a PCV system
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Table 1 Boundary condition

Boundary
Momentum Energy
Name
Inlet 0 mmHg 293 K
. -50 mmHg
aT
Outlet -100 mmHg o 0
-200 mmHg
Wall No slip =0
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Fig. 4 Free body diagram of a spool
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Fig. 5 Flow chart of numerical simulation
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Fig. 6. Spool dynamic characteristics according to
various differential pressures
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(e) 0.1 sec
Fig. 7 Velocity distribution of differential pressure
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Fig. 8 Velocity distribution of differential pressure
100 mmHg
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Fig. 9 Velocity distribution of differential pressure
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