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Solar Energy is

- cheap(est?)

- fastest growing

Parity with fossil fuels

at 50-90 cents per Watt. 
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Solar Energy is

- the cheapest

- the fastest-growing

- the most popular

US adults who favour or oppose 

expanding Solar

43 per cent of Australians 

expected solar to be "our 

primary source of electricity 10 

years from now.” (2015 Lowry)
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Wind loads are critical
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Failures
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Oil train wreck in Quebec. 
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Ad hoc testing NDA
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Why does Solar need wind engineers?

• So the best designs win
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What have we learned?

• Residential roof mounts

• Equalizing

• Roof zones…
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Code isn’t perfect, but followed slavishly.

Lower loads
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What have we learned?

• Carport
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What have we learned?

• Carport

• Aspect ratio

• Multi-row

• structure
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• Fixed tilt

• Gaps
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What have we learned?

• Fixed tilt

• Gaps

• Cantilever

• Second row

270°
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What have we learned?

• Fixed tilt

• Gaps

• Cantilever

• Second row

• Dynamics
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What have we learned?

• Roof Mounts

• how to test
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We know a lot about these vortices

Low-rise building model

Vortex 

core

Vortex 

reattachment
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Wind tunnel test

• 1:50 scale

• H = 10 m tall

• W = 60 m wide

• 9 positions

• One at a time

• 1 m parapet

• 10 x 10 array

• Single tilt
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Lift Coefficients 20°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 30°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 40°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 50°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 60°

Vortex core :

Vortex reattachment : 

6H

-1.5 0.0



WIND ENGINEERING AND AIR QUALITY CONSULTANTS
Lift Coefficients 70°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 110°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 120°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 130°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 140°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 150°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Lift Coefficients 160°

6H

Vortex core :

Vortex reattachment : 

-1.5 0.0
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Bubble 

Separation
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Lift Coefficients 0°
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Lift Coefficients 90°
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Lift Coefficients 180°
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Lift Coefficients All directions
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Building size predicts loads

6H X 6H 2H X 2H
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The Outputs: Generic coefficients

• An ~ Atributary/Awall

Normalized Tributary Area, An
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This of course is not just 

true for roof mounted 

solar, it applies to the roof 

itself.
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Far interior

12H X 6H 2H X 2H
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The turbulence spectrum: effect on peaks

- Ensure that GCp > mean Cp
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SEAOC PV2

• Too complex?
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What if we could simplify?
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On line calculator and layout tool
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SEAOC PV2

• Too complex?

• Loads too high?
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Single Axis Trackers

• Tap density

• Structure

• Instability
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• Will it go unstable?

• Classical Flutter

• Torsional divergence

• Galloping

• Torsional galloping

• Vortex lock-in

STOW POSITION
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Torsional Galloping
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Vortex lock-in
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Aeroelastic wind tunnel test
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Still happening in 2018

• Stowed at 0°

• Ucr < 20 m/s

• dampers
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Responsibility

• We determine who wins and who loses

• It’s not as simple as it appears 

• Best-before date on reports?
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How can we help good design to win?

• Good testing
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How can we help good design to win?

• Good testing

• Proper penalties

• Thorough peer reviews

• Good codes

• No limits

• Performance based?

Achieve 1-in-700 

chance of failure 

next year.

Show your work.
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How can we help good design to win?

• Good testing

• Proper penalties

• Thorough peer reviews

• Good contracts

• Performance, not compliance What if?

AS/NZS 1170.0 2002 Appendix B
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What if we had a “black box”?
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Are codes helpful? Is there a better way?

What if risk was consistent ?
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