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2Dof Energy Harvester
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Vibration Energy Harvester
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Vibrations Harvester: electromagnetic transducer
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Vibrations Harvester: electromagnetic transducer

R, Faraday’s Law
AN
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Coil oc = - dt
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N = number of turns
B = strength of the magnetic field
| = length of the wire

Fixed magnet
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a=B,I/R, : electric coupling factor;
0.=B,l : conversion factor;

o.=R,/L,: characteristic cut frequency;
L.=poN?mR?/h, : coil inductance.
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2Dof Energy Harvester
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. Two masses connected by springs;

. A coil is embedded in the secondary mass and 4 magnets are inside the primary mass;
. Impacts between the masses and between each mass and the housing are allowed;

. \elocity of the secondary mass is increased by exploiting velocity amplification
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Velocity amplification

 Velocity amplification is achived by utilizing sequential collisions in a series of free
moving masses;

» The energy lost in the impact is accounted for through the coefficient of restitution;

* The coefficient of restitution, e, for the impact between m; and m, is defined as

relative velocity after collision — vyp —vy;

E_ = . . — = _
21 relative velocity befor collision Vai — Vif
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Experimental setup
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» Labview is used to supply a voltage signal to the shaker through a power amplifier;

» An accelerometer, mounted on the head of the shaker, provides a feedback control of the
acceleration;

« The voltage signal of the harvester is measured across a variable load R, .
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Experimental setup
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Harvester Power Output

Power height 81.65mm Power height=77.56mm
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Harvester Power Output

Power height 81.65mm Power height=77.56mm
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Harvester Power Output

Power height 81.65mm Power height=77.56mm
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Harvester Power Output

Power height 81.65mm Power height=77.56mm

—+—-a=0.2g —+-a=02g
—8—a=0.3g —=—a=0.3g
—+—a=04g —+—a=0.4g

104 —»—a=0.5g || 104 —v—a=0.5¢ H
—o—a=0.6g —+—arms=0.6g

f(H2)

::E § Cap heigth = 81.65 mm Cap heigth = 77.58 mm

UNIVERSITY of LIMERICK

INSTITUTE NiPS Summer School, 14-18 July 2014, Perugia




Theoretical model
2 Dof system

Check the position of the mass:

 Ifitis connected to the lower spring S TN
=
oscillator equations \
S Z T
 Ifitis not connected to the spring -thm2 ihml
_ _ Al = 71 ;
free motion equations h v
) ) Z = % Z,
« [Ifitconnected to the springonthetop T
B sy
oscillator equations $
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Theoretical model
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Theoretlcal model
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Theoretical model
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Conclusion

« Description of a 2-Dof velocity amplified energy harvester

« Experimental results show two peaks at low acceleration amplitude and a
wider response at higher acceleration.

« Theoretical model of a 2-Dof energy harvester

« Simulations show velocity amplification

Future work

Miniaturization of the harvester
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