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INTRODUCTION

Energy harvesting is the transformation of ambient energy present in
the environment into electrical energy. This energy is derived from
different external sources such as solar power, thermal energy, wind
energy, salinity gradient and Kkinetic energy. Harvesting energy from
ambient vibration has attracted many researchers and is well-
established in literature [1]. Existing energy harvesting research has
been based on linear damping and linear stiffness [2]. One of the aims of
this project is to improve the performance of the linear harvesters by
introducing a periodic time-varying co-efficient to a parameter, such as
stiffness, to the dynamic equation in order to generate parametric
resonance. When the excitation appears as a time-varying coefficient in
the equation of motion, the system is parametrically excited. A small
parametric excitation can produce a large response when the system is
subjected to a frequency equal to double one of its natural frequencies
[3]. It is proposed that the parametric oscillations could be used for
energy harvesting. Parametric resonance has been observed in
engineering structures such as ships, cable-stayed bridges and aircraft. A
further aim is to investigate the energy harvesting potential from
parametric structures using a standard harvester.

WHAT IS PARAMETRIC EXCITATION?

An example of parametric excitation is a child pumping a swing by
periodically standing and squatting to increase the height of the swing.
Varying the resonance frequency and damping drives the system. It is
expected that, when the excitation has a time-varying coefficient in the
equation of motion, the system is parametrically excited. The equation is
in the form of Mathieu's equation:

X+[60+ecos(Qt)]x =0

Single DOF system with time-varying stiffness

Mathieu type equation of motion:
mX+cx+ (86 +ecos(Qt))X =0 k() =6+ =cos(0r)
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CONCLUSION AND FURTHER WORK

A single DOF vibration energy harvester with base excitation was used to
find the absorbed energy by the harvester damper. Maximum absorbed
power was found to depend on the frequency and amplitude of the base
and the damping ratios in the linear system. Simulations will be carried
out for a single DOF harvester with periodic time-variant stiffness.
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= At resonance, the average absorbed power reduces with increasing
damping.

= At low frequency, damping doesn’t greatly affect the average absorbed
power.

= At high frequency in a frequency-independent system, increasing damping
greatly increases average absorbed power, unlike with frequency-
dependant excitation which results in a negligible effect.
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