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Ph.D., Mechanical Engineering                                                
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Formation Reaction in Nonstoichiometric Oxides 

                 2014 – 2021
      

 

           University of Florida, Gainesville, FL
M.S., Mechanical Engineering

                2012 - 2014

University of Central Florida, Orlando, FL
B.S., Mechanical Engineering

      2005 - 2010

  SUMMARY   Technical Professional with diverse array of research experience in computational materials science, scientific 
computing and renewable energy storage. Primarily interested in leveraging quantitative and computational  
skills to solve problems in solar energy utilization, renewable energy storage, linux systems engineering, and 
high-performance computing. Computational and experimental experience in the discovery and analysis of 
novel materials for solar and electrochemical energy storage applications.

SKILLS  Technical Communication, Multidisciplinary Thinking, Python, Numpy, Pandas, Scikit-Learn, C/C++, High-
Performance Computing, MPI, OpenMP, Linux/Ubuntu, RHEL, Unix Shell, Git, PyCharm, Visual Studio, 
Java, Wolfram Mathematica          

EXPERIENCE Cyberinfrastructure Specialist II, GWU, Washington, DC                      July 2023 – September 2023
• Planned and executed HPC Performance Benchmark Tests (HPL, OSU Microbenchmarks, Intel Parallel 

Studio) to characterize CPU (MPI) and network (Infiniband) performance of primary compute cluster
• Engaged with researchers to enhance the efficiency and performance of HPC applications and 

workflows, including the gathering benchmark metrics
• Collaborated with users to ensure applications run efficiently, meeting both performance requirements

and user expectations
• Supported planning and execution of application upgrades and deployments

Founder, Radical Energetics, Gaithersburg, MD                                        August 2020 - Present 
• Build network of professionals in research and development, academia, government and industry with    

expertise in renewable energy conversion and storage, concentrated solar power and solar thermal 
energy technologies

• Partner with other entrepreneurs and small business owners to pursue SBIR/STTR grants, pitch to non-
dilutive funding sources and acquire capital to advance early stage concept to the next phase of 
commercialization process

• Interact with mentors, venture capitalists and private equity professionals to strategically navigate the 
landscape of entrepreneurship and startup/small business development within solar/renewables

Graduate Research Assistant, University of Florida, Gainesville, FL     August 2014 – August 2020
• Major contributor toward build of new laboratory, setup multiple workstations and create respective 

standard operating protocol 
• Developed mathematica scripts that convert raw thermogravimetric data to oxygen nonstoichiometry as a

function of temperature and oxygen partial pressure
• Developed mathematica scripts that fit defect reaction models to nonstoichiometry data and extracts 

partial molar thermodynamic quantities
• Synthesized and characterized perovskite oxides for solar thermochemical fuel synthesis
• Leveraged electronic structure theory (VASP, Pymatgen, CASM), condensed matter physics, statistical 

mechanics and chemical physics in order to complement experimental work
• Applied computational tools to quantitatively validate novel theory which was derived analytically 

(abstracts accepted by The Materials Research Society, The American Chemical Society and The 
American Institute of Chemical Engineers)  
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Mickey Leland Energy Fellow, NETL, Morgantown, WV  June 2014 - Aug 2014
• Research Fellowship on the Hybrid Performance Project (HYPER) at the National Energy 

Technology Laboratory 
• Utilized dSPACE and MATLAB & Simulink to perform cyber-physical simulations of a solid 

oxide fuel cell gas turbine hybrid system
• Analyzed fuel cell electrical load transients and their consequent effects on the operating 

conditions of solid oxide fuel cell gas turbine hybrid system

PUBLICATIONS         Cole, C. R. (2019). Estimation of Electronic Entropy Contributions to Oxygen Vacancy Formation 
Reaction in Nonstoichiometric Oxides via analysis of electronic structure properties. Presentation at 
the Materials Research Society Fall Meeting & Exhibit, Boston, MA.

Cole, C. R., & Scheffe, J.R. (2016). Thermodynamic Characterization of Yttrium Strontium 
Manganite Perovskites and Influence of Temperature on Redox Properties. Presentation at the  
ASME 10th International Conference on Energy Sustainability, Charlotte, NC. 

Randhir, K., Rhodes, N. R., Grunewald, J., Cole, C. R., Bobek, M., Li, L., Hahn, D. W., Mei, R., 
Klausner, J. F., AuYeung, N. (2014). Thermochemical Energy Storage Using Strontium 
Carbonate/Strontium Oxide System for Solar Energy Utilization. Presentation at the 2014 AIChE 
Annual Meeting, Atlanta, GA.

PROJECTS ● Quantified factors influencing Auto Loan Delinquency via tree-based Classification and 
    Regression (Random Forest, XGBoost and Permutation Feature Importance) and time-series 

                  analysis of GM Financial Consumer Automobile Receivables Trust Data
●  Performed Classification of brick patterns (11383 images in training set) via Convolutional Neural
    Network (pytorch) and Probabilistic Generative Classifier using edges and colors as features and a
    Support Vector Machine using Histogram of Oriented Gradients as a feature vector
● Leveraged PCA to predict monthly change in future value of a portfolio composed of Swiss 
   Government Bonds via multivariate time series analysis of historical monthly yield data 
● Utilized bootstrapping, pseudoinverse method and Lorimier’s Theorem to estimate term structure 
   (ZCB Prices, Simple Forward Rates and Yield Curve) over 30 year period with limited market 

                 quote data from multiple asset classes
  

COURSEWORK          Foundations of Machine Learning, Financial Engineering and Risk Management, Computational 
Chemistry, Data Structures and Algorithms, Numerical Methods of  Engineering Analysis, 
Principles of Engineering Analysis, Mathematical Basis of Chemical Engineering,  Python 
Programming, Solar Energy Utilization, Energy Conversion, Energy Storage

VOLUNTEERING       ●  Founded the American Association of Blacks in Energy (AABE) Gator Chapter at the University 
 of Florida during Master’s degree program. AABE is dedicated to ensure the input of African 
Americans and other minorities into the discussions and developments of energy policies 
regulations, R&D technologies, and environmental issues. 
● Active member of the National Society of Black Engineers, the National Society of Black 
Physicists, American Society of Mechanical Engineers, American Institute of Chemical Engineers, 
Materials Research Society, American Chemical Society and American Physical Society.
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