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Presentation Structure

• How we conducted our study
• What sounds we observed and how we attributed 

them
• Which choices affect sound levels and their spatial 

distributions
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Site: Millinocket Stream
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Turbine Overview
• Ocean Renewable Power Company 

prototype turbines (“Modular RivGen”)

• Cross-flow (“vertical-axis”) turbine with 
three foils

• Variable Frequency Drive (VFD) on 
shore controls torque
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“Shallow” DAISY

Credit: Corey Crisp
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DAISY 
Deployments
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Modular RivGen
    Turbines
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Radiated Noise Drivers
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Turbine Remote Control/Variation
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Turbine 
Shutdown

Geared motor turbine 
generating power



Geared Motor Comparison
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Geared Motor Comparison
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VFD



Geared Motor Comparison
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VFD

Geared 
motor 
broadband



Geared Motor Comparison
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Order Analysis
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Geared Motor Order Analysis
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Direct Drive Comparison
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Direct Drive Comparison
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VFD

Direct drive 
broadband

Direct drive driveline



Direct Drive Comparison
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VFD

Direct drive 
broadband

Direct drive driveline



Direct Drive Impulses
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Direct Drive Comparison
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Direct drive 
driveline 
impulses

VFD

Direct drive 
broadband

Direct drive driveline



Radiated Noise Drivers
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Radiated Noise Drivers
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Direct drive 
driveline

VFD

Direct drive 
drivelineDirect drive driveline
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Acoustic spatial distributions
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Does driveline affect noise levels?
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Geared motor turbine

for 180-26000 Hz

Direct drive turbine
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Does rotation speed affect noise levels?
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Geared motor: 30-40 shaft RPM

Geared motor: 40-50 shaft RPM Direct drive: 30-40 shaft RPM

Direct drive: 20-30 shaft RPM

for 180-26000 Hz

?



Conclusions
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• Unique opportunity for close-range 
measurements around prototype turbines
• Individual signals could be attributed to driveline vs VFD

• Value of order analysis

• Powertrain choice strongly impacts radiated 
noise 
• Opportunities to significantly alter radiated noise 

through powertrain design
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Considering different frequency ranges
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Direct Drive Order Analysis
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