Sturman Industries

Reinventing the way mechanical systems work....

Adaptive Digital Power Technology - ADPt™

An Energy Solution

Presented by: Carol & Eddie Sturman
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An “ENABLING” SOLUTION
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DIGITAL HYDRAULICS

Intelligent- Precise - Flexible = Process Control

Transforming Energy Systems
Enabling:

Ultra efficient power generation
Enable & optimize alternative fuel use
New distributed energy model

Wind & solar backup

Low cost energy delivery

Practical wind turbine design

Energy storage
Carbon free fuels
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Sturman

Innovation History

First CAMLESS Truck

Demon of US2010 Emissions
without NOx aftertreatement

climbs Pikes Peak

1%t Fuel Injector with
Digital Valve control

Sturman
Digilad Valve

Digital Valve
Invented for the
Apollo Program
by Eddie Sturman

1995

15t Camless
Hydraulic Valve

_— ey

1965

Sturman
Industries
Founded

o

j SBG Irrigation & water
Conservation innovations

&

Pic-N Place
Valve PRODUCITION

Actuation System

G2 Fuel System
Navistar
PRODUCTION

b

15t Camless Truck
completes 10,000 miles
and Wins Popular Science
Award!
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o SBG Beverage
Jl| Carbonation Dispenser
4 National Beer Retailer
PRODUCTION

 All Fuel
AdaptivePower

PRODUCTION
Path
Auto Component
Valve program

First Camless Car using
Digital Injection & HVA

PRODUCTION Program D2 Large Bore
Injector for Marine, Locomotive, and
Power Generation Engines




“Itis the most exciting engine technology in the world that | know of. It has

revolutionaryimplications in many uses, not only vehicles”
: Amory Lovins
Chief Scientist & Chairman

*R&D
"Design
"Development
*Manufacturing
"Testing

o

450 Acre Innovation Campus
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Modernizing Engine Management

Digital Valves

— .

Open
Coil/Endcap Spool

ALL FUEL CAPABLE

*Methane
*Natural Gas

*Biodiesel
*Ethanol

*Etc

N\ *Fuel from Waste .
Air Control
Fuel Control -

N

Ultra Efficient Combustion
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e PON-08-001 Publicinterest Energy
Research Grant

e“Adaptation of Advanced Mobile Combustion
Engine Technologies for Distributed Energy
Resources and Combined Heat and Power
Applications”

— Cummins ISX 15L engine
converted to NG and equipped
with Sturman HVA with the
following goals:

>40% BTE

< 0.064 g/kw-hr NOx

Single self optimizing solution for
mobility and power generation

Enabling Miller Cycle, Variable CR,
internal EGR

‘v Property of Sturman Industries, Inc,, its subsidiaries, and/or affiliates. All Rights Reserved.



Breakthrough Engine Efficiency & Emissions

‘Demonstrated peak engine efficiencies over 40%

*Up to 18% reduction in fuel consumption at part load
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ADP,™ - STATIONARY

STATIONARY POWER
ELECTRIC
BATTERY | POWER
At PACK |
TANK T EXHAUST A
A
ELECTRIC
> ELECTRIC
) ADPt < 5| HYDRAULIC .| HYDRAULIC | MOTOR/ POWER
INTAKE AIR ENGINE TANK PUMP/MOTOR GENERATOR >
FUEL
TANK
FUEL

»Practical for Distributed or
Central Power Generation

»Enables Wind / Solar Energy Demand-Supply Backup

August21,2010

‘v Property of Sturman Industries, Inc,, its subsidiaries, and/or affiliates. All Rights Reserved.



11 T

m - Electric Generatur| m

C II/ o ( . 1 ). T T T
) ‘ Hydraulic energy Lt
to homes m m

" Property of Sturman Industries, Inc,, its subsidiaries, and/or affiliates. All Rights Reserved.




PrairieStar Off-Grid Carbon-Free Energy Program
Dual Source Digital-Hydraulic Power System

=

Hydraulic-Powered

Micro Generator

Each property housed with

a unit supplying constant

and even power flow for

electricity, air conditioning

and home heating systems.

el

Residential and Commercial
Energy Users

A power supply
that is:

« CLEAN

= SAFE

« ECONOMICAL
« EFFICIENT

Digital-Hydraulic "/—H

Power Line

Bio-fuel engines power the
individual generators through
underground pressurized
digital-hydraulic fuel lines.

-
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PrairieStar Solar Farm
2 MW Production Capacity.

/

Ammonia Fuel Tanks

Ammonia created on-site from
solar energy production and
supplemented by natural gas
or other available fuel sources.

¥

Solar Conversion

Solar energy converted
to ammonia fuel

Coupled-Engine Power Supply

Patented Sturman Bio-fuel Carbonless Engines
Fueled by ammonia, natual gas, diesel or other bio-fuel sources

Proprietary Concept and Technology Owned by PrairieStar, Inc. and Sturman Industries © 2010 PrairieStar Incorporated. All Rights Reserved.



Sturman ADPt™

NH3 GENERATION/ ENERGY STORAGE

FROM WIND OR SOLAR
FUEL
AR/ N, TANK
SUN LOCAL TNH
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Sturman ADPt™

ELECTRIC POWER GENERATION FROM NH3
(Power User Site)

P
PN
COOLER leO
H,O
EXHAUST TANK
ELECTRIC
. ELECTRIC POWER
INTAKE AIR ENGINE GENERATOR
% NH, NH3 FERTILIZER
s ( FUEL
TANK

September 21, 2010
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2 SUSTAINABLE RENEWABLE ENERGY

Waste or Fresh Water

ADPt™
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SAVING:
‘MONEY

‘NATURAL
RESOURCES

*THE
ENVIRONMENT

“*And creating new
rural energy economy
opportunities.



Thank Youl!

o For further information, please contact:

o Carol Sturman, Sturman Industries, Inc.
. One Innovation Way
. Woodland Park, CO 80863

o 719-930-4200 mobile

o 719-686-6000 office
. csturman@sturmanindustries.com

. Or visit our web site at: www.sturmanindustries.com
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