Building Integrated Photovoltaics (BIPVSs)

Why PVs?

<« Stable source
< Tax credit
+  * LEED credit
, % Obvious
< Beautiful

% Not inexpensive
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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 m? 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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.Wmar Olar Tour on OCH. 4. For Tour 1stings, 566 page 48
BIPV systems SO' ,A ;

Architectural elements ~~
Electricity producers

Martin House,
Charlotte, NC

2003 ASES National Solar Tour
Living the Solar Dream
Solar Dome in Sedona
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JPS-Presse und Vertriebs bldg,
Meckenheim, Germany




< Stand Alone
Can only use what the
sun produces.

Stand Alone w/Generator
Assured of uninterrupted
power, but must use fuel. >
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Line Tie or Utility Interface

Grid-Connected
Uses the grid as storage and back-up.
Also called ‘net metering.’
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PV to LED

 Higher efficiency
* Longer LED life
« Direct battery use

v

Q DIRECT DCCONNECTION
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Rack-mounted PVs track the sun,
but hard to integrate w/bldg. form

... and these are even
harder to integrate...
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ems can fail...

Real Goods, Hopland, CA
Sim Vander Ryn




Partial integration is problematic.

BIPVs are the building skin
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...windows

iC]

...or a solar veil like Front
Flats in Philadelphia.

o |

ACTUAL: Feb 2020 - Feb 2021 168,904 kWh/year
TOTAL BUILDING CONSUMPTION

(INCLUDING OFFICE / STORAGE]

OFFICE / STORAGE CONSUMPTION 30,402 kWh/year

INET RESIDENTIAL CONSUMPTION 138,501 kWh/vear
(Projected] 131648 kWh/vear

165,260 kWh/year

(Projected] 6,698 kWh/vear
NET POSITIVE CONSUMPTION 26,758 kWh/year

ACTUAL 18% MORE THAN NEEDED
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Green Products
—
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TRANSPARENT SOLAR CELL COULD MAKE EVERY
WINDOW IN YOUR HOUSE A POWER SOURCE

Facade cladding (PV ceramic tile)
J : ~ - 7‘ smaTovoLTAKCS:

Rise and Shine
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Solar Roadways




Q " Integrated building systems

/“T s ) i Implies:
@ w“ 4' Pl

+ Unity of expression
» Economy of means
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PV Shading Devices

Patagonia Service Center, Reno, NV
Miller-Hull Architects

Ordinary Shading Devices




Charging stations
for electric forklifts

PV Glare!
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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

= IR
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California Academy of Sciences
—Renzo Piano
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The Crystal, London
—Wilkenson E
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-~ 20 KW PV roof at CAT,
~~Machynlleth, Wales

Machynlleth (pronounced [ma'yanie6])

15



Conde Nast Building at Four Times Square

Cate Study Name, Conde Nt Bllding t Four
Tiows Sgusre
i 1 g
City:New Yok
= s ] State: NY -

Country: USA
" OwneyDeveloper The Durst Orgarssation

Project Completian Date: 1999

Building Type: New Construction

Project Size: 163,000 ST

Location Description: Betuween 420 and 43
Street on Broadweay, st Tines Square in Manhattan

4 Times Square
Fox & Fowle

1st PV
skyscraper
1999
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< Denver

street level...

4 Xcel Energy Building,

More PVs near top , than near

48
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Pearl River Tower, Shanghai
by SOM
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PV louvres for
shading, lighting,
and electricity!

Blackfriars Railway Bridge, London
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Performance dashboard!

Tate Modern
Herzog and DeMeuron
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2006 project: Gehry House, Santa Monica, CA, Frank Gehry
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IRIC has 368 PV panels now!

WE COULDN'T HAVE DONE IT WITHOUT YOU!

U OF | HAS GONE SOLAR
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