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A Flow/Structure Interaction Analysis
for the Design of Medical CSF-Flow Control Valve

C. S. Won, N. Hur, and C. S. Lee

Pressure-flow control characteristics of a commercially available cerebrospinal flow(CSF) control
shunt valve was studied using flow/structure interaction analyses. Pre-stress of the valve
diaphragm(membrane) was accounted for the simulation of an actual valve. The present results
were in good agreement with the valve specification listed in the commercially available CSF
control valve. The flow/structure interaction analysis of the present study can be effectively used
to design a variety of CSF control shunt valves.
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Fig. 1 CSF-flow control shunt valve
(P-S Medical, CSF-flow control valve,
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Fig. 2 Cutaway of CSF-flow control valve
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Fig. 3 Pressure-flow characteristics Chart
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Fig. 5 Axi-symmetric finite element model
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Fig. 6 Computational mesh without pre-stress

Fig. 7 Computational mesh with pre-stress
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Fig. 10 Velocity vector around the valve



44

e
22

ERE TR

ojFAl FFAIFA TR A

(a)

(b)

Fig. 11 Pressure distribution on the valve
(a) upside view (b) downside view
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Fig. 12 Displacement-flow rate characteristics for
the valve installed without pre-stress
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Fig. 13 Pressure-flow rate characteristics for the
valve installed without pre-stress
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Fig. 14 Displacement-flow rate characteristics for
the valve installed with pre-stress
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Fig. 15 Pressure-flow rate characteristics for the
valve installed with pre-stress
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