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RESEARCH CONTRACTS AND GRANTS – 2018-2021 
All sources of funding originate in the United States. 

 
Karen A. Thole 

Distinguished Professor and Department Head 
Pennsylvania State University 

  
Leading Advanced Turbine Research for Hybrid Electric Propulsion Systems  
Sponsor: NASA-University Leadership Initiative 
Award Amount: $8,000,000 
2021-25 (Four Years) 
 
Novel Hot Gas Path Components for Gas Turbine Engines Enabled by Materials Development 
Sponsor:  Department of Energy-Oak Ridge National Lab 
Total amount: $333,034 
2020 (Three Years) 
 
Combustor Wall Cooling with Dirt Mitigation 
Sponsor: FAA ASCENT Program  
Total amount:  $1,500,000 (plus $450,000 cost match from Pratt & Whitney) 
2020-22 (Three Years) 
 
Turbine Cooling through Additive Manufacturing 
Sponsor: FAA ASCENT Program  
Total amount:  $1,200,000 (plus $1,200,000 cost match from Pratt & Whitney) 
2020-22 (Three Years) 
 
Improving Turbine Efficiencies through Heat Transfer and Aerodynamic 
Research in the Steady Thermal Aero Research Turbine (START) – National Experimental 
Turbine (NExT) 
Sponsor: Department of Energy-National Energy Technology Lab 
Total amount: $11,067,120 
2015-20 (Five Years) 
 
Integration of Sensors through Additive Manufacturing Leading to Increased Efficiencies of Gas 
turbines for Power Generation and Propulsion 
Sponsor: Advanced Research Projects Agency-Energy-Open Solicitation 
Total amount: $5,879,897 
2019-22 (Three Years) 

Integrated turbine component cooling designs facilitated by additive manufacturing and 
optimization  
Sponsor: Department of Energy-National Energy Technology Lab:  University Turbine Research 
Program 
Total amount: $400,000 
2019-22 (Three Years) 
 



Gas Turbine Fuel Reduction through Minimally Cooled Vanes and Blades  
Sponsor: FAA CLEEN 2 Program / United Technologies Corporation-Pratt & Whitney 
Total amount:  $2,631,460 
2015-19 (Four Years) 
 
 
Characterization of Single Hole and Multi-Row Heat Transfer Relevant to Combustor Liners 
Sponsor: Pratt & Whitney 
Total Amount: $271,500 
2019-20 (two years) 
 
Internal Flow Testing for Future Turbine Components  
Sponsor: Pratt & Whitney  
Total Amount:  $509,247  
2019-20 (two years) 
 
Thermal Performance of Advanced Cooling Channel Concepts  
Sponsor: Pratt & Whitney  
Total Amount: $331,822  
2019-20 (two years) 
 
Film Cooling Testing for Future Turbine Components  
Sponsor: Pratt & Whitney  
Total Amount: $166,642  
2019 (one year) 
 
Characterizing Coke Deposition in Additively Manufactured Parts  
Sponsor: Air Force Research Laboratory (with Reaction Systems)   
Total Amount: $56,000  
2019-20 (one year) 
 
Conjugate Heat Transfer for LES of Gas Turbine Engines 
Sponsor: U.S. Navy STTR Program (with Cascade Technologies)   
Total Amount: $330,000  
2019-21 (three years) 
 
Characterization of Additively Manufactured Channels 
Sponsor: Siemens Energy 
Total Amount: $275,000 
2018-20 (three years) 
 
Testing and Characterization of an Additively Manufactured Tip Shoe and Combustor Liner  
Sponsor: Solar Turbines  
Total Amount: $255,021  
2019 (1.5 years) 
 



START Turbine Upgrade  
Sponsor: Pratt & Whitney  
Total Amount: $64,645  
2019 (one year) 
 
Smooth Wall TOBI and Baseline  
Sponsor: Pratt & Whitney 
Total Amount: $215,000 
2018 (one year) 
 
Dirt Ingestion Studies for Turbine Components 
Sponsor: Pratt & Whitney 
Total Amount: $130,000 
2018 (one year) 
 
Scalable Predictive Analytics for Real-Time Life Predictions of Critical Gas Turbine 
Components 
Sponsor: Department of Energy – University Turbine Systems Research Program 
Total Amount: $700,000 
2018 (three years) 
 
EAGER:  Identifying and Disseminating Transformative Professional Development of STEM 
Undergraduates Who Perform Outreach  
National Science Foundation 
Total amount:  $299,999 
2017-2020 (3 years) 
 
IN-KIND SUPPORT TO PENN STATE FOR RESEARCH SUPPORT-EXTERNAL 
START Support 
Sponsor: Pratt & Whitney 
Total amount:  $100,000 
2020 
 
START Support 
Sponsor: Pratt & Whitney 
Total amount:  $200,000 
2019 
 
START II Support 
Sponsor: Pratt & Whitney 
Total amount:  $200,000 
2018 
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