Urban Renewable Power:
Natural Electric Energy Systems
In World Cities

Bil Becker, CEO - Aerotecture International, Inc.
WWW. aerotecture.com







R.B. Fuller el evation, plan & perspective - Towers with wind generators aloft — C hicago,1928
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Current Large Windfarm Paradigm

Airc__raft Engineers Design Giant Megawatt Windmills
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Problems for Props are Opportunities for Aeroturbines

The Becker Aeroturbine

Patent Pending Serial # 10/629,370

* “Enjoy s” turbulent winds

» Safe — seff-regulating

* Quiet —vibrationfree

* Low cost

* No powerline transmission
losses

* No giant powerlines needed
» Easy integration with other
sources of power

* Portable and/or architecturally
design compatible

» People and Bird safe




|ALL Zoning & Code

APPROVED!

Aeroturbine Characteristics

Propeller-Type Characteristics

Urbansettings best withvariable & gusting winds

Rural settings best with steady, uni-directional winds

Integrate well with rooftop solar & PV installations

Tower vibrations work against buidings and best PV
installations

Produce power over a spectrum of lowimidrange RPMs
— do not runaway — with MORE power hours/year

Produce power ONLY after spin-up to very high RPMs —
running avay is alvays aconcern

Operate with low noise & low/novibration anywhere

Operate best where noise & vibration are no problem

Require minimalno tower support & noantiv ibration
devices

Require major structural towers & majar anti-vikration
devices

Mountable INSIDE towers or ON other built structures —
i.e., celltowers, noise barriers, water fank towers, etc.

Not easily fittedto interiors of typical structural towers
— hardto fit within existing structures & buidings

Low visible rooftop profile or within other structures

Require high profile above trees & other obstuctions

Require no special code/zoning/liability insurance, etc.

Require exemptions, special code/zoning, & insurance

Falls under currentrooftop PV codes & zoning

Require costly tower/noise¥ibration abatement
systems for sa® roof mounting

AeroTurbines run quietly & protect wildife

High speed blades are noisy & kill birds

Durable systems require lowmaintenance & repair

High vibration systms require high maintenance &
frequentrepair and attention to ‘bdlt loosening’

AeroTurbines aesthestically and functionally integrate
well with architectural settings

Propeller systems prove difficult to integrae with
architctural settings




U.S. Wind Resource Map

Note: Midwest & Great Lakes Wind Resources

United States - Wind Resource Map

Yi Electricity Production Estimated per m? of Rotor Swept Area
ﬂl‘.’f hrl&rllmﬁ:'ﬁn

=1

I»

Turbing Productivity EStimates’ | * Eshmates are based on cierant mode's an szes
Wi Powis Doty Wind VRS SRR SRS RIS S N
2IA0m lw.m md“_ e etimated
oo e oy T Yo et i f e e

<100, I us. of Energy
e eaths Gt N Reet e Laborsory

28 Eman "
Fo TR R R 4 oNEL

4000000 157213 7084 =
A 1

lllinois Wind Resources
Lakefront high winds not shown?

Illinois - Preliminary Wind Resource Map
e ‘Production Estimated for 8 Typical
7 Toine a1 8O (24 m)

3,
o EL

[ e —
Cover Photo: e i 104  can provide
‘supplemental power for farms and ranches. Excess power genersted by the turbine is fed
‘back ino the utsity grid




Wisconsin Wind Speeds
Detailed Map Supports Distributed Windpower

Warning! Fisld observations are still necessary to
' heip deterning if a particular site is suitable for the

Annual Average
» “'° Wind Speeds.
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Randall Museum Vertical Aeroturbine
San Francisco, CA




Diagram of Hybrid RE Elements

PV and Wind Power Systems on Single Inverter

Renewable E Installation R S
Standby Inverter with AC Sub-Panel e\
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Watts / S.M.

Jan Feb  Mar  Apr

"Coupled Energy" - Wind/Solar

May Jun Jul Aug Sep
Months
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PV’s Value Profile

PV’s VALUE AS A
TECHNOLOGY
THAT ADDS
CAPACITY

= PV has tangible value to wtilities in
generating capacity.

= Regions of high ELCC do not
always overlap with regions
traditionally targeted for solar
energy. For example, note the high

Capacity in Percent
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PV ELCC map of U.S. (based on 500 utility loads)

ELCC values in southern Califormia,
the central states, and the Mid-Adantic
seaboard states. The
“traclitional solar
areas” of Florida
and the arid
5 Southwest states
have lower PV ELCC
values despite their
greater solar
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“Traditional” solar-energy map

intensity values, because PV output
doesn't match the loads as well in those
arcas.

= Areas of high PV ELCC are
associated with regions that have
certain characteristics:

* Intense summer heat waves
* High daytime commercial demand
* Small electric-heating demand.

= Isolated pockets with high PV
ELCC values may exist within a
region having lower PV ELCC
values. For example, high-density
urban areas may have a high daytime
demand in the commercial sector and
thus have a high ELCC value for
PV,

These new findings about PVs
ELCC should make decisions on
capacity additions and demand

management a little easier for U.S.
utilitics.
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Oxford House =
Zero-Energy, e
Manufactureable,
Net+Energy Home

Aeroturbines complete well
documented ap proac h— i

NOTE: square plan allows i
Southroof orientationon ANY * @
site. S

Pfister/Uni-Solar Project

Project Type:
Solar Energy
Site:

Flemington,
NJ

Solar
Manufacturer:
Uni-Solar
Project Size:

40 kW
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Murphy/Jahn MHL-Aeroturbines

Mercy Housing Lakefront Aeroturbines
are based on 6 Years of Earlier

-
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Mercy Housing Lakefront Site
Clybourne & Division Sts., Chicago

Chicago Windrose - main winds from
Southwest & Northeast

Prevailing Winds
s Treq sy (B0
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Murphy/Jahn MHL-Aeroturbines
‘Ria | ift — Aunnst 11 200A

Aeroturbine ‘Pyramid’ Tube Bases
nr\ 0 Lo} CtAnl TiilhA
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Computer simulation of over-streaming
winds & Aeroturbines roof location
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Adding a Venturi wing above the

Aeroturbines (PVs could be added)
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MHL One Line Diagram — 8 Systems
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€ 3 ONE-LINE DIAGRAM

MHL Control Panel Layout — 8 Systems
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This document provides ComEd’s requirements for
Intesconnecting wind and photavoltale (PV) generation
systems 40 kW In stze or smaller, ComEd's primary
coneern 15 that these systems be Interconnected safely
and In accordance with all applicable codes and regula-
thons without adversely affecting ComEd's electrical uti-
ty system. Wind and pholovoltaic systems larger than 40
kW require additional equipment not covered in this
document Interconnection requirements for systems nat
covered by this document are identified in “Guidelines
for Interconnection of Generation to the Coméd System,*
avallable from ComEd for a nominal price.

Wind and Photovoltaic Systems

ComEd requires the following for interconnection
of wind and photovoltalc generation systems
40 kW or smaller:

-

Wind or Photovoltaic
Interconnection Diagram

.S
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8 — 2000 Watt Aeroturbines, in 10-110
mph winds, will produce 24,000

0
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AeroSun Highways Start with Chicago
Expressway Simulation in 2007

ComEd.

An Exslon Company

SR
B e Guidelines for
Wind and
Photovoltaic
Generation
: = Systems

Contact ComEd: Customers interested in
wind and

systems to ComEd's electrical system should
call 1-800-TALKGEN for mare Infarmation.

Installed Costs/Rated Power
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E
g
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2000

installed cost $/kwW

1000

0 5 10 15 20 25 30
‘ rated power (kW)

Costs of complete wind electric systems.
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