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• Wave energy is an abundant resource [1], but the low frequency wave energy 

can only be captured with reliable,  efficient power take-off systems.

• Power take-off design is a key activity for many wave-energy developers, who 

have used mechanical gearboxes, magnetic gearboxes, hydraulics, and 

direct-drive schemes.

• Outside of wave energy research, researchers investigated hypertwist powered 

rotors for nanogenerators.

• Proposed PTO can be adapted to numerous WEC topologies as shown below.

• DLHG: in the front with two strings each attached to a wheel, 

which are connected to a motor with a through shaft

• Motor connected to resistance monitor and oscilloscope 

measuring voltage 
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The double-loop hypertwist generator prototype has been 

successful in transforming low-velocity cyclical tension on 

the loops into electricity.  While the preliminary results 

reflect a generator that has not been optimized, the 

electrical power produced (peak and average) is already in 

the watt range, which matches some powering the blue 

economy (PBE) applications.  The four phases of the 

hypertwist operation (unwinding, winding, reversed 

unwinding, reversed winding) are sustained across a range of 

resistive loads and the hypertwist operation can be achieved 

across a range of input frequencies, which will be critical 

when the PTO is integrated with a wave energy converter.

• Automate the driving force via a pneumatic system for force 

analysis and repeatable motion

• Generator optimization for higher power output

• Integration with a WEC 

• Wave Tank Testing
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The DLHG prototype is able to transform low-frequency wave 
motion into high-speed rotary motion producing up to 7.6 Watts 
of electrical power.

Figure 3: Maximum power output in watts over different resistances Figure 4: Power in watt for a single unwind cycle, 
integrated to determine energy in joules per pulse

Figure 2: Power output as a function of time, with a constant 
resistance of 4 Ω 

Figure 1: Unrectified voltage output in Volt over time in Second at a 
constant resistance of 4 Ω where the voltage follows a rampant scale 
as an alternating DC current until it moves towards a steady state
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