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Max output power (@0.4g 3.5 Hz) 36 mW

Min output power (@0.1g 3.8 Hz) 4 mW

Resonant Frequency (softening ) 3÷4 Hz

Acceleration input 0.1÷0.4 g

Optimal Rload 70 Ohm
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In the field of Autonomous Internet of Things (AIOT) systems, which combine wireless sensor nodes with energy harvester
devices, a 1DoF inductive linear generator is presented. This EH is characterized by a non-symmetrical magnetic
suspension. This type of harvester is properly designed considering the specific duty cycle for powering a node in a
monitoring sensors network for railway application.

Results Obtained

On-Board Unit Measures and Duty Cycle Evaluation 
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The real vertical acceleration of a
freight vehicle was collected to
understand how the device
operates in a simulated real
environment. Following the load
diagram method, the real
excitation was introduced in the
model.

We compared the FRFs obtained
by the numerical simulation with
the experimental ones obtaining a
good agreement in the overlap. We
improved our model with an Ansys
Maxwell simulation to compute the
stiffness numerically.

Optimization parameters:

• The optimum value of coils

• The optimum position of the coil 

Next steps: Reference:

• Design a more compact EH to be suitable for a railway application
• Evaluate methods to achieve a wider range of high-power frequency
• Introduce the power management system to complete the circuit and

power the peripheral node

Simulating the EH efficiency allows us to
understand if the duty cycle is suitable for
the desired monitoring application.

RMS acceleration peaks along y-axis on 09/08/2020  
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Energy harvester input at w=3.5 Hz on 09/08/2020  
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Loading history on 09/08/2020  
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