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BACKGROUND
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• Offices around the world – United States, 

Australia, Canada, Malaysia, India, UAE

• Experimental and computational capabilities

• Four wind tunnels - Two in the US, one in 

Australia, one in Malaysia

• Range of services with a focus on wind loads 

on tall buildings, outdoor and indoor wind 

environment, and solar structures

Figure: CPP services across different sectors



BACKGROUND
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Static Analysis

Dynamic & Damping 
Analysis

Torsional Instability Screening

Aeroelastic Instability Testing

Safe & Economical Design

• Product Test Types:

• Rigid pressure tests

• Aeroelastic instability 



PRESSURE TESTS
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• Assumed-static analysis for normal forces and 

moments

• Not accurately covered in wind codes

• Extensive database for trackers

• Gap adjustment factors

• Dynamic (resonant) effects can amplify loads

• Not covered in wind codes

• Understanding damping levels are important

Figure: Pressure testing of solar trackers

Figure: Vortex shedding across rows of solar trackers



PRESSURE TESTS
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Video: Timeseries for fluctuating pressures



PRESSURE TESTS
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• Code targets wind speed up

• Loss of shelter and flow angle not accounted for

Figure: Pressure tests on slope (top) and ridge (bottom)Figure: Slope dimension conventions



AEROELASTIC TESTS
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Figure: Aftermath of damage incurred: 

Top: At the Oakey 2 site in October 2018 (pv magazine, 2020)

Bottom: South of Spain (Valentin et, al, 2022)

Video: Full-scale instability on site



AEROELASTIC TESTS
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• Scaled model that moves like the full-scale 
system in torsion

• Guidance in designing the wind protection 
(stow) strategy

1 Lowest 

Speed

2
Stow Tilt

3 Design 

Speed

Tilt
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Figure and video: Examples of solar aeroelastic tests in CPP’s wind tunnelsFigure: Sample trend for critical wind speed with tilt



AEROELASTIC TESTS
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• Increase stiffness

• Thicker or larger torque tube

• Shorter flexible spans – multiple drives

• Increase damping

• Assists in reducing dynamic amplification

• Effective at moderate-high tilts

• Testing recommended for all solutions

Figure: Single and multi-drive TrinaTracker Vanguard 1P



ONGOING WORK
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• Ongoing development with Trina

• In-person visits and training days

• More complex aeroelastic models

• Advanced dynamics



CPP WIND ENGINEERING CONSULTANTS

500 Princes Highway
Unit 2
St. Peters, NSW 2044
Australia

T: +61 2 9551 2000
F: +61 2 9557 9447 cppwind.com

Any questions? 

Parsa Enshaei, Senior Engineer
penshaei@cppwind.com

mailto:penshaei@cppwind.com
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