USF-FESC Energy Research Tasks

e Solar thermal power

« Biomass & Algae to liquid fuels & chemicals
e Thin film PV manufacturing Pilot Line
 Energy efficiency and zero energy buildings

Secure energy delivery infrastructure

Carbon capture and sequestration

Clean water using advanced solar technologies
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Demonstratlon Solar Thermal Power Pla

Serve as a platform to demonstrate technologles
developed in the lab

Facilitate technology transfer to industries

Serve as a teaching and training facility for students

Public education
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Energy Storage

» Utility Scale

»Novelty is developing low
cost, Industrially scalable
capsules of PCMs

»Reduce system costs
from $80/kWh,, at present
to < $15/kWhy.

CERC

* Clean Energy Research Center

" Heat transfer fluid

Encapsulated PCM




Solar Thermal Power

 FESC project resulted in follow on funding
» ~$3.5 M for Thermal Energy Storage from USDOE
» ~%$2.5 M for Thermal Energy Storage from ARPAe
» ~$1 M for Thermal Energy Storage from eON
» ~$120 K from Sunborne Energy

Additional proposals for funding pending and




Development of a Low Cost Thermal Energy
Storage System Using Phase Change Materials with
Enhanced Radiation Heat Transfer
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http://sunborneenergy.com/index.html
http://cerc.eng.usf.edu/index.php?option=com_artbannersplus&task=clk&id=2
http://en.wikipedia.org/wiki/File:DuPont.svg
http://marlyn.com/
http://www.google.com/imgres?imgurl=http://1.bp.blogspot.com/_FWcKvvyeVJg/SlovgHeYirI/AAAAAAAAABo/brTlDbIwhX0/S271/cerc.jpg&imgrefurl=http://tampasolartour.blogspot.com/&usg=__FuOdePckbPZOV43x33lJJpgCJNA=&h=74&w=175&sz=5&hl=en&start=10&um=1&itbs=1&tbnid=2_21asLXG8y2jM:&tbnh=42&tbnw=100&prev=/images?q=cerc+usf&um=1&hl=en&rls=com.microsoft:en-us&rlz=1I7GGLL_en&tbs=isch:1
http://usfweb2.usf.edu/university-communications-and-marketing/marketing/logos/

Polymer Coated Capsules to 300°C

Ceramic Coated Capsule from Kyocera Ind.

CeRe
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Additional Commercial Application
Storage & transportation of geothermal energy

 Iceland is pioneer in Geothermal Energy
 90% of heating, hot water and 25% of electricity
e Exporting energy in hot water via ships to other




Biomass to Clean Liquid Fuels
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ccomplishments

pany — Trash2Cash.

gawatts Challenge
( $110K) from DOE

research projects were
rom Hinckley Research
om private company)




USF Energy Start-Up Overview

« Trash2Cash Energy, LLC

« New Energy Technologies, Inc.

e Dialytics, Inc.

o Ultrasonic Technologies, Inc.

« MudPower, Inc.

« Energy Management Professionals, Corp.
Sunborne Energy




Solar Energy Education

e The industry growth is creating a critical need for
trained professionals in Solar Energy

e There is resurgence of interest among the students
and universities in Solar Energy courses

e At USF Clean Energy Research Center we have been
~teaching Solar Energy courses as a part of the normal
A\ engineering degrees

*\'s''Added courses of relevance to the industry

;:*‘:S.tudents being hired by FPL-Nextera, TECO, Algenol
‘nd others




THANK YOU
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