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Overview 
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Overview (cont) 
Academic Excellence Funds

➢ $800K: recurring New Faculty Lines

➢ $100K: recurring Research Faculty and Summer Salaries

➢ $80K: for 3 years Software licenses and rent

➢ $20K: for 3 years Staff support 

➢ $1000K: non-recurring Faculty startup packages

➢ $600K: non-recurring Space renovation and lab relocation

➢ $780K: non-recurring Research equipment

➢ $250K: non-recurring Digital Twin Equipment and Implementation

➢ $2370K: non-recurring Micro-grid items

Internal Match: comes from CECS, SMST, COS, FCI, Facilities

➢ $751,950: recurring New Faculty Lines

➢ $2430K: non-recurring Faculty startup packages, equipment, lab/site prep

External Partners: Duke Energy, Siemens, Siemens Energy, Mitsubishi Power, 

Low Carbon Resource Initiative, … …                  Total: ~$3.8M
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Faculty Hiring

Faculty
numbers

Home
Colleges

Targeted Areas

1 & 2 FCI, CECS/COS energy storage, non-combustion reaction,
decarbonization

3 & 4 CECS data driven optimization, control, and machine
learning for energy systems

5 & 6 COS/CECS data science, physics-based artificial
intelligence

7 & 8 SMST modeling and large scale simulation, digital twin

9 & 10 CECS hydrogen, alternative fuel and propulsion
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Oversight Committee 

(Lead: CECS Dean)

CATERRISES

FSEC 
REACT

Other Energy Faculty

Coordination Meetings:

Faculty hiring, 

research, curriculum 

development, outreach

Overall Governance 
Structure for

“Leading the
Transformation to 

Zero-Carbon  
Economy and Society”

Leveraging 
across campus
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Specific Research Topics of Immediate Interest
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NASA University Leadership Initiative: Strategic Thrust – Zero Emission Aviation

“Zero-Carbon Engine Core with Supercritical Carbon Dioxide Power Cycle for Onboard Power”
J. Kapat (Overall PI): University of Central Florida

J. Kapat, S. Vasu, R Blair, S. Hick, H-J. Kiesow, E. Fernandez, L. Vesely, M. Otto – University of Central Florida (MSI) 

T. Meyer, G. Paniagua – Purdue University D. Mavris, J. Gladin – Georgia Institute of Technology 

G. Natsui, K. McManus – GE M. Stoia, K. Jui, N. Applegate – Boeing

S. Saxena – ANSYS

J. Schmitt, T. Allison, G. Musgrove – Southwest Research Institute

K. Thompson – Greater Orlando Aviation Authority

Total Budget: $9,978,816 (August 1, 2022 – July 31, 2027)

Total Cost Share: $486,761 

(not including some Faculty release time, and industry internships)

Decarbonization



Development of an Advanced Hydrogen Energy Storage 
System using Aerogel in a Cryogenic Flux Capacitor

Award: DE-FE0032003

Decarbonization



Hydrogen as a storage for Renewables for Power Generation

Eventually, eliminated

Water/sCO2 cycles with 

integrated storage, with 

only electricity in and 

electricity out 

What if we reuse the water, since 

combustion process produces 

water!! This poster received 

the best poster award for its 

innovative idea, in the sCO2 

symposium, 2022.

Decarbonization

Digital Plant Model is a lot 

more involved.
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Digital Twin: Cyber-Physical model:

1. Digital Thread or System Genome

3. DSM: Dynamic System Model

2. ADL: Anomaly Detection 
and Deep Learning

6. LDS: Localized in-Depth 
Simulation, leading to look-up tables

Because of renewable 

integration, Future Power Plants 

will become more complex with, 

Power-to-X, Electrolysis to 

green hydrogen, onsite storage 

of hydrogen, and use of pure or 

blended hydrogen, etc. Such 

power plants will require Digital 

Twin architecture, such as the 

proposed here, to achieve high 

RAM at lower cost.

5. DSN: Distributed Sensor Network

6. AR/VR 
Visualization 

Digital Twin



Decarbonization of Cement and Steel Industry 

Sandia Lab funded Project

(Steel/Cement Waste Heat 

Recovery)

EU sCO2 Symposium paper (UCF): 

Indian Cement Factory

sCO2 Cycle 

for WHR

Decarbonization
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FL-HEAT (Florida 
Consortium on 
Hydrogen for 
Energy, Aerospace, 
and Transportation)
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In partnership with 

Rosen College of 

Hospitality Management,

to create a

Local Hydrogen Hub 
around Orlando and Florida

that focuses on 

Tourism Industry.

CATER Confidential. Distribution limited to CATER 

Partners under MOU/NDA.
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A Few Final Thoughts
Return on Investment: 

1. Branding/Naming: From departments under DOE to international partners such as 

ITA in Brazil, and among our US peers, CATER has created a significant name 

recognition. To strengthen and enhance that name recognition, we will launch 

CATER 2.0, so that we become the desired destination of the best of the best 

across the globe.

2. Metrics: (a) In the first 7 years of existence, CATER experienced an average of 

~20% Y-on-Y growth in external funding. We will maintain a minimum of 10% 

growth rate for the coming years.  (b) Each CORE member of CATER 2.0 must 

meet minimum performance metrics (e.g. Ph.D. graduation and mentoring, external 

funding, etc.), tied to the respective of college average.

3. Sustained Activity w/ succession plans and strong mentoring

4. Leveraging across the University …
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Laws of Science do not care how we differentiate applications! 
e.g. NASA ULI

All these applications face very similar technical 

challenges and the same laws of science and 

engineering relations.

Power 

generation, 

energy, 

decarbonization

Aviation

Space 

propulsion & 

thermal 

management

CATER
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Laws of Science do not care how we differentiate applications! 

All these applications face very similar technical challenges and the same 

laws of science and engineering relations.

This Academic Excellence Award directly invests in

CATER (CECS+COS) + RISES, SMST, REACT, FSEC, as stated earlier. 

However, activities under this award will lead to better collaboration with 

RCHM, VARLab, FSI, and even Policy. 
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