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Abstract

This paper reports on the fluid flow simulation results of an active microvalve. The mechanical and
fluidic analysis are done by finite element method. The designed structure is normally closed microvalve
using buckling effect, which is consist of three separate structures; a valve seat die, an actuator die
and a small piezoelectric actuator. It is confirmed that the complete laminar flow and the lowest flow
leakage are strongly depend on the valve seat geometry. In addition, turbulent flow was occurs in valve
outlet according to increase seat dimension, height and inlet pressure. From this, we was deducts the
optimum geometry of the valve seat and diaphragm deflection that have an great influence fluid flow in
microvalve. Thus, it is expected that our simulation results would be apply for constructing integrated

chemical analyzing system or drug delivery system.
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Fig. 1. Cross section scheme of designed micro-

valve seat model.
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Table 1. Design parameters of mircovalve seat

geometry.
Items Size(ym)
Qutlet length y 510
Chamb Seat height h 102.65
amber ;
height Actuation gap| d 0-34
Max. gap g 0-106.65
Seat radius R; 7-42
" Chamber length R, 840
Valve | Inner radius | r: 18
seat Outer radius | ro 25-60
density
1.2507
N, (kg/m) | ° >0
properties|  viscosity
(kg/m - sec) | 171
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Fig. 2. Mesh generation result around valve seat.
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Fig. 4. Valve flow rate at different seat width.
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Fig. 5. Velocity( zm/s) contours in flow region.
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Fig. 6. Velocity profile downstream in channel.
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Fig. 7. Valve flow rate measured at different

absolute pressure.
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