Industry / University Partnerships:
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Key Points
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Today’s energy challenges are complex and
Interdisciplinary

Universities are well-positioned to develop creative
solutions

Corporations have the abllity to implement
solutions

Differing cultures in academia and industry can
make meaningful partnership challenging

Colorado has a unique culture of collaborative
entepreneurship

lllustrated with 3 examples



Case Study #1
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LOCATION: Fort Collins, Colorado

430 North College Avenue




COLORADO STATE UNIVERSITY

ENGINES & ENERGY CONVERSION LAB
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Supporting enterprising individuals
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CVERVIEW

Here-and-now solution PROJECT LOCATION -

In Asia, the ubiguitous molonsed tricycle with its two-stroke engine s a major cause of air pollubion. The Philippines
Waorking in the Philippines, Amenczan mechanical enginear Tim Bauer and his team have developed

a kit to reconfigure these machines, drastically mducing their noxious emissions.







CURRENT PRODUCT LINE
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Gen lll -
Design for
Reduced Cost



Importance of Aesthetics
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Distribution
& Sales

O = Village Level

( -:J = Stove Pick Up Point

CUSTOMERS CUSTOMERS 19









Supporting enterprising individuals Home | The

;mmh ROLEXAWARDS




Case Study #2
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Land & Water Efficiency =~

Annual Production

Soybean: 40 to 50 gallons/acre
Rapeseed: 100-150

Mustard: 150

Jatropha: 150-200

Palm oil: 650

Algae est.: 5,000-15,000
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< 4,000
23,000
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Water: Algae culturing typically uses 98% less water

than irrigated fuel crops (corn, soy, etc.)

Soy

Canola

Corn
(ETOH)

Palm  Algae

Confidential
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Solix G3 Technology:

« Extended surface area

« Wyvalar supparad

* Intagrated CO, /

alr sparging

*« 34 — membrane axchange
in davalcprmant




System Analysis //Modeling 3%, .
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COST OF TAG PRODUCTION

(Production @ $0.06/kW-Hr)
$1.64_5047 M CO2 Capture & Delivery W AGS
- M Harvest & Dewatering M Drying
M Extraction  Operating Costs
_ 50.38

50.03

50.05
Current Production Phase | Phase Il Early Stage
$32.81 per Gallon (Net) $3.33 per Gallon (Net) $1.57 per Gallon (Net)

Co-Product Impact On TAG Cost
(5 per Gallon)

$32.81 $32.81 g Toul! TAG Production Cost

S5/ Gallon)

™ Net TAG Cost
(& 7/ Gallon of TAG Minus Co-FProduct Value)

$5.36

$3.33 $3.32 $1.57
e -
Current Production Phase | Phase Il
Early Stage
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Case Study #3

reglonal cooperatlon
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Smart Grids: Fort ZED B8
Fort Collins Zero Energy
Major DOE R&D program

Based on region’s global
expertise In “smart” electric —
grids & renewables integration §

Uses City, university, &
businesses as a test platform

Unique model of partnership e e

Key to meeting City &
University climate goals




FortZED
Parthers

Governors

REIY Energy Office
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UniverCity Connections
’5U, Downtown & the P +

C own & the Poudre


http://www.woodward.com/default.cfm�
http://www.cat.com/�
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Colorado State U
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Dr. Bryan Willson

Director, CSU Clean Energy Supercluster
Chief Scientific Officer, CENERGY

Professor, Mechanical Engineering
Director, Engines & Energy Conversion Laboratory



Clean Energy Supercluster

Biofuels
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Policy
HE B B
Economics
H B B

Wind

Solution
Technologies
Carbon
HE B B
Education
H B B
Entrepreneurship
H B B
International

Efficiency & Emerging

Cross-Cutting Themes
100 Faculty members from

all 8 Colleges at CSU 14



Contact Info

Dr. Bryan Willson

Bryan.Willson@ColoState.edu
www.EECL.ColoState.edu
www.Energy.ColoState.edu
www.Envirofit.org
www.SolixBiofuels.com
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