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Abstract : The present study analyzed the pressure-flow characteristics of a Korean shunt valve. Changes in the characteristic
curve depending on the design parameters were also investigated. The Korean shunt valve used in the present study was
constant pressure type and our analyses were validated through experiments. We applied fluid-structure interaction to solve
the flow dynamic problem because the small diaphragm in the valve was made from flexible silicone elastomers. Considering
the material nonlinearity of the hyper-elastic material, the Mooney-Rivlin approximation was employed. The results of the
numerical analyses were close to the experimental results. The major pressure drop was observed to happen in the small
diaphragm. The slope of the pressure-flow characteristic curve was computed to be 0.37mmH20.hr/cc, which was similar to the
average value of commercial shunt valves, 0.40mmH20.hr/cc. Therefore, our valves analyzed in the present study showed a
proper pressure control characteristics of the constant pressure type shunt valves. The opening pressure could be controlled by
adjusting the amount of predeflection of the valve diaphragm. In order to obtain opening pressures of 25mmH20 and
80mmH:0, respectively, and the required predeflection was found to be 10.2#m and 35.3um. The flow orifice size was found
to be within 10#m during valve operation. Therefore, precision design and manufacturing techniques are necessary for
successful operations of the shunt valve. The study indicated the amount of predeflection as well as the magnitude of corner
rounding of the diaphragm edge are important design parameters to influence the slope of the pressure-flow characteristic curve.
Key words : Shunt valve(¥E8H), 4%%(Hydrocephalus), 3359 (cerebrospinal fluid: CSF), Fluid-structure interaction(+%7
2 4384y, Y 258 (Mooney-Rivlin)
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Table 2. Pressure control characteristics depending on the design parameters(opening pressure, rounding of the diaphagm
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2 mmH20
< at
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Popen=25mmHz0, R=0.10mm 36.85 40.36 45.30 49.05 53.70
Popen=80mmHz0. R=0.10mm 91.50 94.20 98.02 101.30 105.30
Poven=26mmH,0, R=0.056mm 34.95 38.00 42.30 45.70 50.00
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