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FSEC Advisory Board Meeting 

AGENDA 

10:00 a.m. Welcome and Introductions 
  

Dave Winslow, Chair 

10:10 a.m. Approval of October 30, 2017 Meeting Minutes Dave Winslow, Chair  
10:15 a.m. Status of FSEC Programs  Jim Fenton 
10:30 a.m. Discussion of Federal and State Energy Policy 

  
Report of Florida Energy Office 

Louis Rotundo 
Colleen Kettles 
Kelley Smith Burk 

11:00 a.m. Overview of UCF Energy (Blue Ribbon Energy Panel) Elizabeth Klonoff 
11:10 a.m PV and energy storage (V2G, fuel cells) of FSEC buildings  Paul Brooker 
11:35 a.m. Disney/Reedy Creek 50MW Solar PV Facility John Giddens,  

Disney/Reedy Creek 
11:50 a.m. Orlando Energy Update, Smart Energy Innovation Network    

(Orlando/OUC/FSEC/NREL/RMI) 
Affordable Housing 

Chris Castro 

12:00p.m. Lunch (Buffet) 
1:00 p.m. Transportation Electrification – Land and Air K. Rajashekara, 

Univ. Houston 
1:40 p.m. Board Business 

§  Election of Chair and Vice-Chair 
§  Date and Agenda for Next PAB Meeting 
§  Other Board issues 

Dave Winslow, 
Jim Fenton 
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ENERGYWHIZ 
Connecting Schools, Teachers, 
and Students with Solar Energy 
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PV,	EVs,	Energy	Efficient	Buildings,	Load	Management,	BaJeries,	Alterna1ve	
Fuels,	Hydrogen,	Fuel	Cells,	Smart	Grid	Electronics,	V2X,	Training	&	Educa1on	

Collabora0ve	Partnerships	
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Recent	DOE-Funded	Industrial	
Collabora0ve	Partnerships	

•  PV	Manufacturing	Research,		
Kris	Davis	

•  PV	System	Research	Impac1ng	
LCOE,	Joe	Walters	

•  Reliability	and	Power	Degrada1on,		
Sub	from	CWRU	

•  Improving	Solar	Panel	Durability,		
Sub	from	Brightspot	Automa2on	

•  Air	Quality	Field	Study	in	New	US	Homes,	Eric	Mar2n	
•  Integrated	HVAC	with	Mini-Split	Heat	Pumps,	Karen	Fenaughty	
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•  Solar	Energy	Innovator	Program,		
Paul	Brooker	at	OUC	

•  Orlando:	Renewable	and	Resilient,		
Sub	from	City	of	Orlando		
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Orlando:	Renewable	and	Resilient	
•  City	of	Orlando:	100%	renewable	energy	

for	municipal	buildings	by	2030,		
100%	citywide	by	2050.			

•  Inves1gate	approaches	for	deploying	
photovoltaic	(PV)	and	PV	plus	storage	to	
increase	resiliency	of	municipal	
opera1ons	and	electric	grid.	

•  Partnership:	
City	of	Orlando,	Orlando	U1li1es	Commission	
(OUC),	Na1onal	Renewable	Energy	Lab,		
Rocky	Mountain	Ins1tute,	UCF’S	FSEC	

•  Funded	by:	
U.S.	DOE,	Solar	Energy	Innova1on	Network	
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Solar	Energy	Innovator	Program	
•  Department	of	Energy	is		
funding	UCF’s	Dr.	Paul	Brooker	
to	carry	out	research	at	OUC	on		
innova1ve	solu1ons	to	the	challenges		
faced	by	electrical	u1li1es,	energy	service	
providers,	and	electric	public	u1lity	commissions	
as	solar	energy	and	other	distributed	energy	
resources	increase	on	the	electrical	grid.	
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Opportuni0es	
•  Power	and	Energy	Readiness	for		
Robo1c	and	Autonomous	Systems:		
UCF,	Army,	GM,	Protonex	and	Proton	Energy	

•  Na1onal	Science	Founda1on:	
Engineering	Research	Center	(NSF	ERC)	

•  Collec1ve	Impact	:	Orlando	Affordable	Housing		
•  UCF	Blue	Ribbon	Energy	Panel:	
Encompasses	FSEC,	Facili1es,	two	Energy	Faculty	
Clusters,	Engineering	and	Science	departments	

7	



FSEC	—	A	Research	Ins1tute	of	the	University	of	Central	Florida	

60kW	generator	

		Partners	
Army,	GM,	Protonex,	

Proton	Energy	

GM	fuel	cell	truck	

GM	fuel	cell		SURUS	
(Silent	U2lity	Rover	Universal	Superstructure)		Boeing	Insitu	ScanEagle®	

(Protonex	fuel	cell)	

Power	and	Energy	Readiness	
for	Robo0c	and	Autonomous	Systems	(RAS)	

Solar	

FSEC	—	A	Research	Ins1tute	of	the	University	of	Central	Florida	
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Change	in	Focus	of	NSF	ERC	
•  Previous	Na1onal	Science	Founda1on	

(NSF)	Engineering	Research	Centers	(ERC)	
focused	on	fundamental	issues.	

•  “The	ERC	program	is	placing	greater	
emphasis	on	research	that	leads	to	
societal	impact,	including	convergent	
approaches,	engaging	stakeholder	
communi1es,	and	strengthening	team	
forma1on,	in	response	to	the	NASEM	
study	recommenda1ons.”	

•  Planning	grants	(30-40	@	$100k)	will	be	
awarded	to	support	convergent	research	
team	forma1on,	due	June	6,	2018.	
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UCF-Led	NSF	ERC	Concept	
•  Research	and	develop	technologies	that		
enable	increased	adop1on	of	renewable		
energy	within	the	community	while		
securing	and	stabilizing	the	grid	

•  Poten1al	impacts	of	ERC	research	
–  Improved	disaster	response	
–  Improved	health	effects	(reduced	pollu1on)	
– High	power	quality	with	high	renewable	penetra1on	
–  Increased	energy	efficiency	across	residen1al,	
commercial	and	transporta1on	sectors	

–  Job	crea1on	through	technology-driven	markets	
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•  Universi0es:	University	of	Central	Florida	[Lead],		
Case	Western	Reserve	University,	Georgia	Tech	University,	
New	Mexico	State	University,	Washington	University	St.	Louis,	
Illinois	Ins1tute	of	Technology	

•  Na0onal	Laboratories:	Na1onal	Renewable	Energy	Lab,		
Idaho	Na1onal	Lab,	Argonne	Na1onal	Lab,	and	
Sandia	Na1onal	Lab	

•  Community	Partners:	Orlando,	Cleveland,	Atlanta,	Chicago,	
Denver,	Indian	Reserva1ons		

Need	to	Iden-fy	Industrial	Partners:		
Building	Controls,	ESCOs,	PV	w/	Power	Electronics,	BaJeries,	
H2	Electrolyzers,	Fuel	Cells,	EVs,	EV	infrastructure,	Fleets,		
Large	Building	Owners,	U1li1es		
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UCF-Led	NSF	ERC	Team	
Current	Partners	
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R&D	Partnerships	
FSEC	Offers		
•  Holis1c	and	integrated	approach	for	new	and	emerging	
energy	systems	(PV,	Storage,	EVs	and	Buildings)	

•  Real	world	performance,	analysis	and	durability	
Benefits	
•  Response	moves	from	reac1ve	to	proac1ve	
•  Provides	deeper	insight	into	field	performance	
•  Improved	LCOE	of	an	energy	system	
•  New	market	opportuni1es	through	integra1on	of	
mul1ple	energy	systems	

•  Aids	grid	integra1on	of	new	energy	systems	
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Partners	
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Blower	Door	Test	Repor0ng		
Made	Easy	at	EnspectorPro.com	

•  Blower	Door	Tes1ng	has	been	
required	by	Florida	Building	Code	–	
Energy	Conserva1on	since		
July	1,	2017	

•  Who	is	qualified	to	perform	the	test?	
•  How	can	a	tester	quickly	report	

results	so	houses	can	get	cer1ficate	
of	occupancy?	

•  How	can	the	building	code	officials	
keep	track	of	qualified	testers?	

•  How	can	the	building	code	official	
verify	the	measurement	is	correct?	
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Educa0onal	Partnerships	
and	EnergyWhiz	

•  EV	Ed	Partnership	with	UC-Davis	
PHEV	Transporta1on	Center	

•  Middle	School	Science	Bowl	
•  Federal	funding	for	Junior	Solar	

Sprint	by	Army	Educa1on	
Outreach	Program	(AEOP)	
–  STEM	Enrichment	

•  EnergyWhiz,	Sat.,	May	12	
–  State	and	Regional	Expos	
–  Seeking	Sponsors	
–  Need	Volunteers	
–  Contact	Susan	Schleith	

321-638-1017	
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MS	in	Energy	Systems	

•  Planning	to	increase	offerings	in	graduate	curriculum	
in	efficiency	and	renewable	technology.	
– MS	degrees	
–  Cer1ficates	

•  Sample	of	degrees	at	other	Universi1es	
–  Solar	Energy	Engineering	and	Commercializa1on,	ASU	
–  Renewable	&	Sustainable	Energy,	University	of	Colorado	
– Master	of	Professional	Studies	in	Renewable	Energy	and	
Sustainability	Systems,	Penn	State	University	

– M.Sc.	in	Alterna1ve	Energy,	University	of	Rochester	
– M.A.	in	Global	Sustainability,	USF		
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Q8	-	Are	you	interested	in	
pursuing	higher	educa1on/
training	in	the	field	of	
energy	sustainability?		
[From	Nov.	2017	survey	
sent	to	73,000	related	
professionals]	

Email	Survey		
(Conducted	November	2017)	
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Recurring	Ques0ons	

•  Benefit	to	FSEC?	
•  Engineering	or	Graduate	Studies?	
•  Professional	Science	Master	vs.	Research	
Master’s	Program?	

•  Cer1ficates,	Master’s,	PhD?	
•  How	Much	Curriculum	Should	be	Online?	
•  If	Graduate	Studies,	How	Much	Coopera1on	Will	
We	Get	From	Professors	in	Various	Colleges?	

•  Is	Demand	Sufficient?	

18	



FSEC	—	A	Research	Ins1tute	of	the	University	of	Central	Florida	

Curriculum	Focus	

•  Paul	Brooker	wrote	a	rough	dras	of	
what	we	think	should	be	covered	and	
circulated	it	for	comments	
– Most	topics	do	not	have	current	courses	

•  107	current	graduate	course	list	was	
reviewed	and	some	were	found	to	be	
helpful	but	probably	not	main	core	of	
an	energy	focused	program	

19	
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Ques0ons?	

21	
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EXTRA	
SLIDES	

22	
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Internal	Combus0on	 BaZeries	 Fuel	Cells	Fueled	by	
Hydrogen	

High	power	for	long	
dura1ons	

Short	dura1on	of	
opera1on	

High	power	for	long	
dura1ons	

Power	(size	of	engine)	
separated	from	energy		
(size	of	tank)	

Power	not	separated	
from	energy	

Power	(size	of	engine)	
separated	from	energy		
(size	of	tank)	

Strong	noise	and	
thermal	signatures	

Low	observability	 Low	observability	

Low	efficiency,	
High	maintenance	

High	efficiency,	
Low	maintenance	

Round-trip	efficiencies	
twice	that	of	ICEs,		
Low	maintenance	

Convoys	provide	diesel	
fuel	

Requires	frequent	
replacements,	
High	storage	losses	

On-site	produc1on	
capability,	
Low	storage	losses	

RAS	Needs	Electrifica0on	to	Fight	and	Win	
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Transi0on	
•  Driven	by	DOE	solicita1ons	to		
Industrial-Funded	Collabora1ve	Partnerships	
– Value-added	research	for	u1li1es,	diverse	state	
and	federal	agencies,	manufacturers	of	energy-
saving	technology	and	industries	that	process	and	
consume	energy	

– Working	groups	that	coopera1vely	steer	FSEC	into	
carrying	out	collabora1ve	research	that	provides	
funding	for	FSEC	researchers	and	is	beneficial	to	
the	members	of	the	Working	group	[Win-Win]	

– Opportuni1es	with	EV/PV/Energy	Storage	RD&D		
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Florida	spent	$56	Billion	on	Energy	
70%	of	primary	energy	is	wasted!	

(Almost	all	from	imported	coal,	oil,	gas	and	nuclear)	
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Solar	and	wind	dominate	the	future	of	electricity	

26	

Demand	response	and	baZeries	meet	peak	and	balance	the	grid	
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Vision	for	FSEC	and	for	NSF	ERC		
Integrated	Smart	Building	Energy	Storage	

Create	the	tools	and	processes	for	Net-Zero	
Energy	Communi-es	through	the	integra1on	of	
next-genera1on	smart	energy	storage,	solar	
energy	produc1on,	electric	vehicles	and	
advanced	high	frequency	and	efficient	power-
electronics	systems,	for	increased	shared-energy	
efficiency	of	community	buildings	and	
transporta1on,	and	improved	grid	resiliency.		
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2.  Electrochemical 
Energy Storage 
Ba4eries, Fuel Cells 

  

1.  Building Energy Demands 
Energy efficiency retrofits, load management, thermal energy storage, vehicle loads 

4.  Vehicle-to-X 
BidirecDonal, wireless 

charging 

3.  Solar Energy 
ProducDon 

Photovoltaics, Hydrogen 
ProducDon 

5.  Smart Power Electronics and CommunicaDon 
Smart thermostats and sensors, high efficiency inverters 

Integrated	Smart	Building	Energy	Storage	(IS-BEST)	NSF	ERC	Crea-ng	
the	tools	and	processes	for	Net-Zero	Energy	Communi-es	

Cross	Cuung	Research	Areas	
•  Wide-Band	Gap	Semiconductors	
•  Materials,	Packaging	and	Durability	
•  Electrochemistry	and	Solid	State	Science	

•  Hardware	in	the	Loop	
•  Grid	Integra1on	
•  Engineering	Educa1on	
•  Educa1on	for	non-STEM	community	
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•  Universi0es:	University	of	Central	Florida	[Lead],	Case	
Western	Reserve	University,	Georgia	Tech	University,	New	
Mexico	State	University,	Washington	University	St.	Louis,	
Illinois	Ins1tute	of	Technology	

•  Na0onal	Laboratories:	Na1onal	Renewable	Energy	Lab,	
Idaho	Na1onal	Lab	and	Argonne	Na1onal	Lab	

•  Community	Partners:	Orlando,	Cleveland,	Atlanta,	Chicago,	
Denver,	Indian	Reserva1ons		

•  Industrial	Consor0um:	Modeled	aser:	cSi-PVMC,	FEEDER,	
Drive	Electric	Florida,	SEMATECH,		SEPA		

•  Industry	Partners:	Building	Controls,	ESCOs,	PV	w/	Power	
Electronics,	BaJeries,	H2	Electrolyzers,	fuel	cells,	EVs,	EV	
infrastructure,	Large	Building	owners,	U1li1es		
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IS-BEST	NSF	ERC	Team	
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Leaders	of	US	Ci0es	Worried	about	
Lack	of	Affordable	Housing	

	

Over	half	cited	
house	costs	as	top	
factor	promp1ng	
residents	to	move	
away.		Outpacing	
jobs,	schools	and	
public	safety.	

30	(115	mayors	in	39	states)	
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Mayors	propose	steps	ci0es	could	
take	to	mi0gate	climate	change	

Top	three	were	
•  Reducing	the	number	

of	vehicles	on	the	
roads,	

•  Energy-efficient	
upgrades,	and	

•  Green,	or	alterna1ve,	
energy	sources	

31	

(115	mayors	in	39	states)	
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hJps://www.orlandoweekly.com/Blogs/archives/2018/03/15/
orlandos-affordable-housing-crisis-is-about-to-implode	

hJp://www.orlandosen1nel.com/news/breaking-news/os-
orange-county-puerto-rican-evacuees-20180220-story.html		

hJps://www.fastcompany.com/40504605/americas-
affordable-housing-crisis-is-driving-its-homelessness-crisis		
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35	kW	Solar	PV	

Flow	BaSery	
Electricity	

Hydrogen	

60kW	generator	

Portable	water	
or	pre-treated	
gray	water	

7	kW	at	full	
rated	output	

5,000	psi	PEM	
Electrolyzer	

Composite	tank:	
18	gallon	water	volume	
~2,000	g	at	5,000	psi	

SAE	J2600,	350	bar		
dispensing	interface	

RO/DI	
System	

DI	Water,	
0.25	gal/hr	at	
full	output	

94.6	g/hour	H2	
0.074	kWhr/g	

~250g/fill	H2	
4	to	6	fills/day	

Task	4:	Demonstra0on	Modular	Solar	PV/	
Flow	BaZery/Hydrogen	Storage	System	
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Task	1:	Create	Consor0um	for	Electric/
Hydrogen	Refueling	Infrastructure	

To	meet	the	needs	of	evolving	RAS	(2017-2040)	
•  Iden1fy	OEMs	for	infrastructure	needs	
•  Employ	consor1um	model	to	address	
pre-compe11ve	research	needs	

•  Consor1um	members	iden1fy	relevant	
research	projects	

34	
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Topic	 Subtopics	

Renewable	Energy	
Systems	

•  Overview	of	renewable	and	
alterna1ve	sources	of	energy	

•  Overview	of	enabling	technology	for	
energy	genera1on	and	u1liza1on	

		

Building	energy	
systems	

•  Green	Buildings	
•  HVAC	
•  Chilled	water	
•  Energy	efficiency	

Controls	and	
Communica0ons	

•  Building	Energy	management	systems	
•  Role	of	Informa1on	Technology	–	IoT	

Energy	Storage	 •  Electrochemical	(fuel	cells,	baJeries,	
supercapacitors)	

•  Mechanical	(CAES,	pumped	hydro,	
flywheels)	

Distributed	energy	
systems	

•  Integra1ng	Renewable	sources/
systems	

•  Storage	Smart-grids	Micro-grids	
•  Energy	management	systems	

Centralized	energy	
systems	(i.e.	exis0ng	
grid)	

•  Thermal	generators	(Nat.	Gas,	Coal)	
•  Transmission/distribu1on	systems	

Sustainable	
Environment:	
Resource	
management	

•  Principles	of	environmental	
sustainability	

•  Water	Waste	Global	warming	
•  Environmental	ethics	

Sustainable	
Transporta0on	

•  Electric	vehicles	
•  Fuel	cell	vehicles	
•  Electrifying	heavy	duty	vehicles	

Energy	and	
Environmental	Policy	
and	economics	

•  Financial	models	

Materials	for	
renewable	energy	

•  Materials	for	renewable	energy	
storage	and	conversion	

•  Materials	for	renewable	fuel	
produc1on	

•  Materials	for	energy	efficiency	
•  Advanced	materials	characteriza1on	

techniques	
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STEM	Literate	
Ci1zenry 

STEM	Savvy	
Educators 

Sustainable	
Infrastructure 


