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Air-pressure Control of Diaphragm using Variable Frequency Current Control
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ABSTRACT

This paper presents a variable frequency current control scheme for the air-pressure control of diaphragm.
Differ from the conventional air-pressure control of diaphragm, the proposed method uses a single-phase
inverter to control the phase current and frequency. The phase current is adjusted to keep the reference
air-pressure of the diaphragm. And the current frequency is changed to reduce the mechanical vibration. In
order to smooth change of the operation with a constant air-pressure, the frequency is changed according to
the voltage reference from the current controller. When the phase current is satisfied to the constant
air-pressure, the current frequency is increased to reduce the vibration of the diaphragm. When the reference
voltage to keep the phase current is over than the set value, the current frequency is decreased to keep the
air-pressure. The proposed control scheme is verified by the experimental test of a commercial diaphragm.

Key Words : Variable Frequency Current Control, Air-pressure control, Diaphragm, Reduce the vibration,
Air-pump, Fuel Cell System
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Fig. 2 Force of diaphragm according to the current and
position
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