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Synergy International, Inc.

with over 30 years of working experience in regenerative and renewable
energy systems, presents breakthrough technology suitable for installation
on, and within, most existing buildings and presents a new design initiative
for all future buildings, incorporating:

Energy Design Integration
Building-Integrated wind energy systems.
Building Integrated Solar PV and Evacuated-tube hot water systems.
Building Integrated Stirling engine microturbine generators:
and other distributive energy assets and storage devices.

We call this new energy architecture:

SOLARTECTURE.



“Data from the US Energy Information Administration illustrates that
buildings are responsible for almost half (48%) of all energy
consumption and GHG emissions annually; globally the percentage is
even greater.

Seventy-six percent (76%) of all power plant-generated electricity is used
just to operate buildings.

Immediate action in the Building Sector is essential if we are to avoid
hazardous climate change.”

- Edward Mazria ALA
Founder, Architecture 2030



Presentation Topics:

m Distributed Power Generation.

m Site Surveys of the Natural Energy Resource.

m (Case Studies: Honolulu, Chicago, San Francisco, Oklahoma
m The building as energy collector.

m Wind and Solar technologies coupled to BIOTECTURE

m 3t Party Financing Opportunities

m The Future.



Distributed Power by uploading and downloading it.

It 1s becoming clear that the future of our electric power will come
less from large coal, gas and nuclear power plants, but more from
millions of building-integrated micro generators and urban
turbines, photoelectric solar panels mounted on the roof-tops of
the city with wind and solar farms in the countryside.

Existing national power grids won't disappear. They will operate
more like the Internet, as part of a complex web through which
people will supply electricity, by uploading, as well as downloading
it.” Reznhold Ziegler, Solartect




Wind Energy Systems Background

l

Wind Energy 1s the greatest terrestrial
medium for harvesting and harnessing
solar energy.

The most successful commercial
applications have been large horizontal
axis, 3 bladed, upwind rotors,
constructed as Wind Farms in remote
areas of the wotld.

Typical construction cost with
infrastructure 1s $1.50 per watt.

A 760 KW Mitsubishi machine,

pictured here, would cost: $1.14M to
install.



Conventional Wind Farms in the country




Wind Energy in the City

~CFD sunion: DG 7 B When we study the movement
: ' ; of air in the city, streets behave
as canyons and channels for
accelerating and slowing down
the wind.

As we incorporate wind turbines
into the building the architectural
designer becomes aware of how
the building can shape, funnel
and harness this huge source of
renewable energy.

Airflow over building roof edge (Computational Fluid
Dynamics calculation). Source: DHV




Buildings as Platforms for Wind Energy

The windy side of a building

can produce an updraft, which if
harnessed properly, can
produce thousands of KW
Hours of power per year.
Enough to power the building
and perhaps the entire block
through mini-grids.

Unlike solar energy systems
wind energy can work all day
and all night.
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SURE 1. Airflow over building roof edge (Computational Fluid

WIndwall in Holland

Dynamics calculation). Source: DHV



Alrﬂow over a bulldlng s roof edge
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Wind Energy in the built environment

Characterized by:

Frequent wind speed changes and frequent wind direction changes.

Compare the aerodynamic behavior of the round building vs. the rectilinear building.
Consider the potential of the building as an ellipse pointing into the prevailing winds.
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The Aerotecture Urban Wind Turbine
“Turban”

Integrated Space Frame Tower: 5’ Diameter and
10’ high. Can be mounted vertically or
horizontally. Can also be enclosed with wire
mesh to keep birds out or ducted for increased
wind velocities.

LEXAN Double Helix S Rotor: a drag rotor with
high starting torques. Can accept wind from any
direction. Works with low-speed winds.

Darrieus Rotor: Two vertical airfoils produce
aerodynamic lift. TSR =4 (blades go 4 times as
fast as the wind).

Boron Neodymium Permanent Magnet Direct
Drive, 3 phase Alternator: ldeal for Windy Boy
and other utility inter-tie applications.

The entire system is patented.




HELIX-VWINID InC.

Specifications of Model C5:

= Rated Power 5 KW
= Rated Wind Speed 21 m/sec
s Cut-in Speed 4 m/sec
s Cut-out Speed None

= No Transmission - Silent Operation
= Maintenance Free
m 5 year Renewable Warranty

= Can take advantage of the wind
augmentation of buildings and
iIncreased wind velocities at higher
building elevation.




TThe Marah
Windspire 1.2G

Turbine:
Rated Capacity: 1.2KW
Annual Energy Prod. 1800 at 11mph
Weight: 500 lbs
Rotor dimensions: 4 x 20 ft
Swept Area: 80 sq ft
Height: 30 ft
Type: Giromill
Rotor Material: Extruded Aluminum
Rotor Speed: 500 RPM
Tip Speed Ratio: 2.3

Generator:  Air core brushless PM
Inverter:  Integrated, grid-tie 120 V
Rated Wind Speed: 25 mph
Survival Speed: 100 mph

Warranty: 5 year and extendable




The AeroWind Turbine:

Rated Capacity: 1.2KW
Annual Energy Prod. 1800 at 11mph
Weight: 150 Ibs
Rotor dimensions: 4x6 ft
Swept Area: 20 sq ft
Height: 6 ft
Type: Gorlov
Rotor Material: Extruded Aluminum
Rotor Speed: 500 RPM
Tip Speed Ratio: 2.3

Generator:  Air core brushless PM
Inverter:  Integrated, grid-tie 120 V
Rated Wind Speed: 25 mph
Survival Speed: 100 mph

Warranty: 5 year and extendable




Architecturall Wind from: Aerovironment:




Tfurbestar and Hydrostar Eluid Turkines:
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ymphoeny Park: IHonelulu Case Study.

Wind Speed and Wind Rose off Oahu at 100 meters.
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Symphony Park: Honolulu Case Stuay

= From wind rose and wind-
spectrum information we are able
to align this future building with
the free natural energy gradients
of sun and wind.

s The roof has 20 Aerotecture wind
turbines which are augmented
with an upper roof, thereby
accelerating the wind further.

= 3 vertical columns of 12
Aerotecture wind turbines (36
total) will be mounted facing the
prevailing wind.

= The south-southwestern side will
be covered with Unisolar PV
panels in the balconies.

s Solar evacuated tubes for hot
water and heat-pumps for air
conditioning are on the very top
of the structure.




Symphony Park: Hoenolulu Case Study
56 turbines producing 600 KWhrs every day.

DESIGN SUGGESTIONS from Reinhold Ziegler
(415) 290-4990

ONE PIAZZA TOWER - HONOLULU



Case Study

Chicago

Helmut Jahn
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Helmut Jahn: Chicago Case Study




Helmut Jahn: Chicage Case Study.
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Helmut Jahn: Chicage Case Study.

TR AN

November 2006



The San Francisco
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Stream lines of air from the N.W. approaching the San Francisco

Civic Center and impacting the SFPUC Building.
City Rendering, Courtesy GOOGLE Earth
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S.F.P.U.C. Building

KMD/Stevens Architects,
ARUP, and Synergy are
currently studying how to
achieve maximum
energy self reliance for

ftf this proposed building.

=]

f’{;;f'; Aside from substantial energy
I conservation...

| E Methods are being explored for
%! generating new energy
L Including:

==
/ Solar PV on the roof and south
fgﬁ facade,

Urban Wind turbines systems
utilizing a ducted shroud
to accelerate and control
the wind.

The building will achieve
Platinum LEED rating.
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S.F.P.U.C. Building Studies

S.F. PUC Building WIND— PV Generation Study -~ HORIZONTAL
KMD Architects, ARUP & SYNERGY Engineering ~ WIND TURBINES
Windturbines by Aerotecture InternationalInc.
Copyright © 2007

— PHOTOVOLTAIC

PHOTOVOLTAIC

VERTICAL
WIND
TURBINES

— 15% WIND
DIRECTION

s
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10% WIND «® .
DIRECTION 35% WIND
DIRECTION




S.F.P.U.C. Building Studies
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Architecture: KMD-Stévens, San Francisco

Ducted Shroud
or Windwall.
This Airfoil acts to
accelerate the wind
making more

energy available to
the wind-turbines

Prevailing
Winds

from the NW

Vertical Axis
Wind-turbines




Future San Francisco Public Utility Commission Building
Building Integrated Wind Energy Systems Design: Reinhold Ziegler, Synergy California L.P. (415) 290 4990



Oklahoma Medical Research Foundation,
Oklahoma City, OK

j ;L' l :‘::‘:; 'I- : ; - - .. - == r
Architects: Perkins +Will Inc.  Solartects: Synergy California L.P. Windturbines: HELIX-WIND Inc.




Oklahoma Medical Research Foundation,

Wind Spectrum and Wind Rose Summary




Oklahoma Medical Research Foundation,
Monthly Wind Roses

Jansary

Octaber




Oklahoma Medical Research Foundation,
Hourly Mean Wind Speed:
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Oklahoma Medical Research Foundation,

Wind Rose superimposed over the future building site.
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Oklahoma Medical Research Foundation,

The Alcoves as ducted shrouds and PV platforms

— |~ TERRACED GARDENS' it

STAIR | | BASEMENT
1223 - 7'




Oklahoma Medical Research Foundation,

The Roof Plan showing the placement of solar and wind energy collectors

Wind Turbines (top) Wind Turbines (bottom)

® ® © O

Oklahoma Medical Research Foundation

Roof Plan showing placement of Photovoltaic Panels and Wind Turbines
Energy Design: Reinhold Ziegler, Synergy California L.P. (415) 290 4990

GROUP B

Solar and Wind Energy Assets:

Photovoltaics (PV)
ASE-300-DGF/50 300 watts output

Group A
5 Strings of 8 = 40 panels
4 Strings of 7 = 28 panels
Total: 68 panels = 20,400 watts
Group B
5 Strings of 7 = 35 panels
2 Strings of 8 = 16 panels
Total: 51 panels = 15,300 watts
Group C
3 Strings of 8 = 24 panels
Total: 24 panels = 7,200 watts
Group D
12 Strings of 8 = 96 panels
Total: 96 panels = 28,800 watts

GROUP D >
Wind Turbines (bottom)

i Total PV Capacity on Roof = 71,700 watts
At 5.5 hours/day = 394,435 watt hours/day MAX

WIND: Helix Wind turbines
24 turbines generating 158,640 watt hours/day
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Architectural Energy Elements

The new energy architecture will have diffusers and augmentors for the
wind turbines. These building elements will accelerate the mass flow of
air through the turbines. Diffusers can be horizontal across the roof or
mounted vertically along a high-rise. In some cases these shrouds can
also be mounts for PV collectors. The diffusers can also have inlet and
outlet screens to keep birds out. An increase of 2.5 mph in windspeed
through the shroud will double the output of a wind turbine.



“Aero Highways”

For the California
Transportation Agency
(Cal trans) and the
lllinois Department of
Transportation we are
proposing

“Aero Highways”.

These wind-turbines
mounted in the center
: s N, &l divider of the highway
a W ot N\ will be capable of
harnessing energy
- from automobiles
Aerotecture International, Inc. A going in opposite and
similar directions.




A Linear Green City for China

e, fh . Aerotecture
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Aeroponic Greenhouse & Solar/Wind Energy Harvesting Platforms

house Roof

. mph
ipport - 2 k 3,000 kwh / yearx
Ohana Eco xs on a b acre sile 3, 000k
Peliminary estimate - b _— . A Y
; ) 1 UNI-SOLAR - photoveollaic roof - PVL- 136w 18'%1.3' 1oll flex panel .
3- Aeroponic 10LISE ar { Wind Harvesting Platforms f \

will support - 7 zommunity Vision Center and

180 - 18- 136 w panels

ancillary facil line Turbin

1 Wind a

Solar

to wind turb

2 | 200 Scale 118=1"0"

Aeroponic Greenhouse & Solar / Wind Enerav Harvesting Platform - Desipn Farth Sypargy Inc



Building Integrated Solar Photovoltaic Buildings
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Photovoltaic solar panels on roof
generate enough electricity for
household use and for

exporting power to the

National Grid

Solar panels provide all
hot water needed in the
summer

Triple-glazed windows

All the structural
timbers were cut
from renewable sources

Wall insulation
Ibstock buff facing bricks

Fibre insulation blocks

150mm concrete blocks -
Wall-tie

ow-wattage — %
light fittings J

Floor insulation
Wicanders wood-strip flooring
Polythene sheet on screed—

| Concrete slab — '
High-density insulation

Damp-proof
| membrane —
e

Hard core i

“Window lets Ilght_k

into staircase

Conservatory.
(and porch at front)
allow light into centre.

GRAPHIC BY TONY GARRETT

© THE TIMES

heats living room

Roof insulation
% ,_ Redland concrete

Rockeill acoustic
thermal insulation |

| Sﬁmyed fibre

Electrical feed from
solar panels on roof

300-litre hot water
storage tank

DC power from
solar panels
AC

High-efficiency gas-condenser
boiler with weather-linked
controls tops up domestic hot
water when needed and
feeds three radiators

_ Internal walls are mostly
of 150mm thick concrete blocks

For security there are
o —— no windows in the side
walls at ground level

House is planned with hot water
storage, bathrooms and kitchen

to keep pipe runs short, avoiding
wasting materials

Domestic load board

Kitchen incorporates
_— low-energy hob and
hlghefflcrency washing
X B B : machine, refrigerator and
; ‘microwave to reduce
electricity requirement to 2
minimum

Power imported from and exported
( to national electricity grid

Two electricity meters: one for imported
and one for exported electricity

Even a candle on the dinner
table helps to heat the room




South Facing

Building-Integrated
Photovoltaic Panels

25 year warranty

50 year life.

Courtesy: Schueco, Germany







The Market

Conservatively, there are in
excess of 10,000,000 institutional,
commercial, and industrial
buildings located in the United
States and Canada that would
recognize significant energy
savings from the use of building
Integrated wind and solar energy

systems.

Add to that the demand coming
from China and Europe for new
and daring architecture coupled
with renewable energy, and |
would say, that there is, and there
will be, great demand for the new

SOLARTECTURE.-.
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Clean & Green

We are integrating wind-turbines, photovoltaic panels and other energy assets into
existing and new buildings. These technologies make it possible for the building to
become an energy conserver & producer and to co-generate with the local power grid.

Building owners can now take the first step in energy independence by proving that
we don’t need to go to war over Mid-East oil. Every roof, on every building can be an
energy generator. WWe can create clean and green energy.

This is the mission of Synergy International and our work with
SOLARTECTUREwm




The Euture 1s Now: !

Contact us:
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Reinhold Ziegler
Synergy International Inc.
P.O. Box 3171
Sausalito, CA 94966
USA

paabtt L T

Ll
\\X‘\\‘\\jh‘ii 2= u "+

!f!ﬂlllqw» &

Tel. +1 (415) 290 4990
FAX +1 (707) 459-6210
synergyca@earthlink.net
WWW.SYNergyii.com
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Synergy International Inc.
P.O. Box 3171
Sausalito, CA 94966
USA

Tel. +1 (415) 290 4990

FAX +1 (707) 459-6210

synergyca@earthlink.net
WWW.Synergyii.com
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