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Sensors can make a thing smart…
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… but batteries become the problem
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Can energy harvesting solve the battery problem?
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Parametric resonance for vibration energy harvesting

Parametric 

at 2f0

Direct at f0

Conventional direct 

excitation

• Parallel to 

displacement x

• Direct transfer of 

energy

• Resonance at f0

• Resonant build-up 

limited by linear 

damping

Parametric excitation

• Usually 

perpendicular to 

displacement x

• Parameter modulation

• Resonance at 2f0/n

• Resonance build-up 

not

limited by linear 

damping

Harvesting of excitation to electrical power

• Electrodynamic (magnet/coil) generator in macro devices

• Electrostatic and piezoelectric generators in MEMS devices
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The secret of vibration energy harvesting

Vibration time-series and spectrum in a vehicle application
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Challenges to the viability of vibration energy harvesting
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Forth Road Bridge case study

• December 2015: the Forth Road Bridge near 
Edinburgh, UK, closed due to fatigue cracking of 
a truss

• The bridge was closed to cars for three weeks, 
and to freight vehicles for three months, for 
remedial works – The Scotsman reported that 
this closure is estimated to have cost the 
Scottish economy £50M

• Could a sensor network detect this problem 
before failure occurs?

• 8power’s prototype macro VEH generates 
interesting amounts of power in this real-world 
scenario:

Location and orientation of VEH Active frequency 

range (Hz)

Raw AC 

power 

(µW)

Conditioned 

DC power 

(µW)

Cross girder, vertical 10-30 160 32

Top lateral, vertical 10-30 800 174

Top lateral, horizontal 7-26 1050 315
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8power’s approach to systems

Radio

Sensors

Microprocessor

Battery

The thing you 

want to monitor

Power

Sensors

Radio

Security, updates

Interoperability

Local network

Service creation

Application 

design, support

Every one of these elements (and several others) is 

critical to delivering a scalable connected device.

8power solves all of them in one integrated, modular 

device and service platform.

Our customers & partners provide things
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buy

Making the business case work

time

£

survey

install
operate

replace 

battery

cost of IoT today

cumulative value to customer

8power’s offering
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Powering the 
sensor revolution


