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Building Integrated Photovoltaics (BIPVs)

Why PVs?

❖ Stable source

❖ Tax credit

❖ LEED credit

❖Obvious

❖ Beautiful

❖ Not inexpensive
south

west

2013 Breakthrough Year:

Solar cost < Retail
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Renewable Energy World, March-April 2002

WORLD'S LARGEST PV ROOF COMPLETED AND CONNECTED

The largest PV roof in the world was connected to the grid in the Netherlands at the 

Floriade 2002 horticulture exhibition in Haarlemmermeer, Amsterdam. Siemens 

Netherlands worked on the installation - for the Dutch utility Nuon - over a period of nine 

months. The 2.3 MW roof, comprising 19,000 panels, generates 1.23 GWh per year, and 

involved a capital outlay of €17.5 million, €5.2 million of which was subsidized by the 

Dutch Ministry of Economic Affairs. The plants and flowers at the exhibition will thrive 

under 26,100 m2 of PV panels - an area comparable to three football pitches - as they are 

specially designed so light can filter through. 

The world's largest solar roof,

at the Floriade exhibition,

Amsterdam. 

Photo:ANP/Nuon
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BIPV systems

Architectural elements

Electricity producers 

Martin House, 

Charlotte, NC

Discovery Science Center, Santa Ana, CA JPS-Presse und Vertriebs bldg, 

Meckenheim, Germany

The Basic Idea
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 Stand Alone
Can only use what the 

sun produces.

Stand Alone w/Generator
Assured of uninterrupted 

power, but must use fuel. →

Grid-Connected
Uses the grid as storage and back-up.

Also called ‘net metering.’

PV to LED
• Higher efficiency

• Longer LED life

• Direct battery use
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Rack-mounted PVs track the sun, 

but hard to integrate w/bldg. form.

Non-BIPV

… and these are even 

harder to integrate…

Tracking systems can fail…

Real Goods, Hopland, CA

Sim Vander Ryn
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Partial integration is problematic.

BIPVs are the building skin

<…walls

V…roofs
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…windows

…or a solar veil like Front 

Flats in Philadelphia.

PVs produce all needed energy and are compatible with green roof!
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Façade cladding (PV ceramic tile)

Solar Roadways
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Integrated building systems

Implies:

• Unity of expression

• Economy of means

PV Shading Devices

Patagonia Service Center, Reno, NV

Miller-Hull Architects

Ordinary Shading Devices
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Charging stations 

for electric forklifts

PV Glare!

Children’s Museum, Rome, Italy
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PV panels mixed with 

vision glazing in a 

checkerboard pattern… 

with operable skylights at 

eave and ridge.

Creates shading pattern at two scales…
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NASA Sustainability Base @ Ames
—William McDonough
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Faux PV canopy!

Roof mounted PVs

California Academy of Sciences
—Renzo Piano
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Real PV canopy!

The Crystal, London
—Wilkenson Eyre
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20 KW PV roof at CAT,

Machynlleth, Wales

Machynlleth (pronounced [maˈχənɬɛθ])
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4 Times Square
Fox & Fowle

1st PV 

skyscraper

1999

Xcel Energy Building,

Denver

More PVs near top , than near 

street level…

46

47

48



17

Pearl River Tower, Shanghai 
by SOM

PV louvres for 

shading, lighting, 

and electricity!

Blackfriars Railway Bridge, London
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Performance dashboard!

One New Change, Jean Nouvelle

Tate Modern

Herzog and DeMeuron
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2006 project: Gehry House, Santa Monica, CA, Frank Gehry

IRIC has 368 PV panels now!
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