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The Development of Vibration Exciter
Using Strain Displacement Estimator for Flow Resonance
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Abstract

Heat dissipation technology using flow resonant phenomenon is a kind of new concept in heat transfer
area. A vibration exciter is needed to generate air turbulence which has the natural shedding frequency of
heat system. A mechanical vibrating device for the air flow oscillation is introduced, which is driven by a
moving coil actuator. An analytical dynamic model for this mechanical vibration exciter is presented and
its’ validity is verified by the comparison with experimental data. Values of some unknown system
parameters in the analytic model are estimated through the system identification approach. Based on this
mathematical model, the vibration exciter using strain displacement estimator is developed. And in the
experiment, the feedback control is used. During the experimental verification phase, it turns out the high
modal resonant characteristics of vibrating plate are the major barrier against obtaining a high bandwidth

vibration exciter.
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Symbol Description Value Unit
Mass of moving plate 14.38x10° Kg
Damping coefficient of flow vibrator 0.24444 Newton/ (m/s)
Spring constant of moving plate 89.47 Newton/ m
Resistance of moving coil 3.13
Inductance of moving coil 1.6405x10? H
Force constant of moving coil motor 0.9 Newton/ A
Back EMF constant of moving coil motor 0.9x10° Newton/ (mm/s)
Moving coil motor AMP gain 7.5858 Volv/ Volt
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