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Education
Ph.D., Metallurgical Engineering, University of Tennessee-Knoxville, 1998

Dissertation:  The electrical properties and heat capacity of FeAl Alloys
M.S., Ceramic Engineering, Clemson University, 1988

Thesis:  Nitrate leaching behavior from cement-fly ash 

B.S., Agricultural Engineering, University of Nebraska-Lincoln, 1984
Work History
Senior Development Engineer for the Fuels and Emissions Group (ORNL). 1998-Present.  
Key responsibilities include 1) exploration of efficiency, emissions and durability improvements to spark-ignited and compression-ignition engines operation, 2) measurement of engine corrosion susceptibility and materials compatibility, 3) development of alternative fuels and compatibility assessment, and 4) characterization of small UAS propulsion systems.
· Current responsibilities include:

· Team leader on UAS propulsion including small-engine combustion science, durability and efficiency projects (DOD and DOE support)

· Team leader on marine engine program for ExxonMobil Research & Engineering
· Team leader on fuel compatibility projects (DOE and private sponsorship)
· Team leader on natural gas engine efficiency for small CHP applications
· Notable past activities include:
· Use of 3D printing on small UAS engines to enable advanced material integration and combustion characterization

· Off-highway engine research and development projects (CRADA with John Deere).  Program objective was to reduce off-highway diesel emissions using a combination of advanced engine control and urea-SCR aftertreatment
· Corrosion associated with exhaust gas recirculation (EGR). Program objective was to develop methodologies to assess the corrosivity associated with EGR in heavy-duty diesel engines

· NOx emission sensor development (CRADA with Ford Motor Company).  This was a 3-year effort to accurately measure the performance of selected emission sensors
· Marine engine research (US Navy and others).  Project thrusts include biofuel assessments, emissions reductions and lubrication effects
· Engine materials studies (CRADA with Caterpillar).  Project goal was to evaluate the effects of novel materials/components on engine performance
· Small volume combustion research for the Department of Energy.  Established a unique facility to evaluate small-volume engines.  Demonstrated improved exergy with ceramic cylinder liners and evaluated UAV engines for the U. S. Army
· Biofuel compatibility (with Underwriters Laboratories and USEPA).  Led overall research program to evaluate the compatibility of fueling infrastructure materials to biofuels
· Sound propagation in foliage. Led effort to characterize sound propagation in heavy foliage as a function of foliage complexity
·  Other
· Advisory committee member to the University of California-Riverside’s CECERT laboratory

· Active member of Underwriters Laboratories Renewable Energy Council

· Active member of CRC Diesel Performance Group ULSD Corrosion Committee

· Organizer for Optimization, Technical Challenges and Future Directions Workshop (AUVSI) October 2015

· Mentored 20 midshipmen from the US Naval Academy

· Invited observer for DARPA during foliated acoustic field experiments 
· Contributor and consultant to the BBC Production Life of Mammals with David Attenborough
· DOE Q-level clearance and SCI clearance
Development Engineer for the Advanced Technology Group (ORNL). 1993-1998.
Key responsibilities included the development and evaluation of advanced concepts to 1) protect/shield people and materials from high kinetic energy sources, 2) enable surveillance for the U. S. DOD  and other government agencies (including DOE), and 3) provide technical support to new Y-12 programs directed toward stockpile stewardship.  Noteworthy accomplishments include:

· Characterization of aircraft explosion event via debris analysis (with the US Air Force and FAA)
· Managed Russian scientists working on nondestructive methods to detect flaws in ceramics
· Evaluated cavitation damage potential for mercury target (SNS Program).
Development Engineer for the Oak Ridge Y-12 Plant Development Division. 1988-1993.
Key responsibilities:  Research and development activities supporting the production of the secondary components for thermonuclear weapons with a focus on metal hydride chemistry and processing.  This involved the support of classified weapon systems and the design, development, and implementation of new production systems for Y-12.  
Awards
ORNL Significant Event Award (three times)
ORNL Exceptional Effort Award (three times)
VIP Honors for Underwriters Laboratories

2019 McFarland Award (SAE International)

2020 SAE Fellow

Professional Memberships:  Association for Unmanned Systems International, Society of Automotive Engineers, American Ceramic Society, Society of Tribologists and Lubrication Engineers, and Association for Tropical Biologists.  Professional responsibilities include Session Organizer for both SAE and AUVSI.
Patents:
7257945: Stripping ethanol from ethanol-blended fuels for use in NOx SCR. 
7247383:  Integrated self-cleaning window assembly for optical transmission in combustion 
9442101: System for determining biofuel concentration
Reviewer for:  Tribology Letters, International Journal of Heat and Mass Transfer, Society of Automotive Engineers, IEEE Transactions on Nanotechnology, Smithsonian Institution
Invited Book Chapter Contributions
Chapter 27: Corrosion Monitoring in Engine Exhaust Systems (M. D. Kass)

Techniques for Corrosion Monitoring, Woodhead Publishing (Spring 2008) ISBN: 9781845691875
Chapter 18: Printing Components for Reciprocating Engine Applications (M. D. Kass and M. W. Noakes)

Additive Manufacturing Handbook: Product Development for the Defense Industry, Taylor and Francis/CRC Press (May 2017) ISBN 9781482264081
Selected Publications:
1. Kass, M., Janke, C., Connatser, R., and West, B., “Elastomer Swell Behavior in 1-Propanol, Diisobutylene, Cyclopentanone, and a Furan Mixture Blended in E10 and a Blendstock for Oxygenate Blending (BOB),” SAE Int. J. Fuels Lubr.12(3):2019, doi:10.4271/04-12-03-0011

2. Fioroni, G., Fouts, L., Luecke, J., Vardon, D., Kass, M. et al., “Screening of Potential Biomass-Derived Streams as Fuel Blendstocks for Mixing Controlled Compression Ignition Combustion,” SAE Technical Paper 2019-01-0570, 2019, doi:10.4271/2019-01-0570.

3. Monroe, R., Kass, M., and McConnell, S., Potential Impacts of Increased Ethanol Blend-Level in Gasoline on Distribution and Retail Infrastructure, USDRIVE Report. February 2019.
4. Kass, M. D., Kaul, B. C., Edwards, K. E., and Noakes, M. W., “Research Activities, Challenges, and Future Directions in UAV Propulsion,” Proceedings 8th Conference on Propulsion Technologies for Unmanned Aerial Vehicles, Haifa, Israel, January 31, 2019.

5. Kaul, B., Nafziger, E., Kass, M., et al., “Enterprise:  A Reduced-Scale, Flexible Fuel, Single-Cylinder Crosshead Marine Diesel Research Engine,  Conference Paper No.326, CIMAC Congress 2019, Vancouver, June 2019.

6. Kass, M. et al., “Elastomer and Plastic Compatibility with a Pyrolysis-derived Bio-oil,” NACE 2019 Conference Paper, Nashville. 2019.

7. Kass, M. et al., “Understanding the Opportunities of Biofuels for Marine Shipping,”  ORNL Technical Report ORNL/TM-2018/1080. December 2018.

8. Kass, Mike, Chris Janke, Raynella Connatser, Brian West, Jim Szybist, and Scott Sluder, “Influence of biodiesel decomposition chemistry on elastomer compatibility,” Fuel 233(2018), 714-723.

9. Kass, M., Louthan, L., DeAngelo, M. and Zeigenfuss A., "Advances in UAV Applications and Propulsion Technologies Drive the Development of UAV Propulsion Standards," SAE Technical Paper WP-0009, 2018.
10. Kass, M. and Moriarty, K., “National Labs Examine Effects of New Fuels on Current Equipment,” PEI Journal 12 (2) 2018 pgs. 48-54.
11. Kass, M. and West, B., “Compatibility Assessment of Fuel System Thermoplastics with Bio-Blendstock Fuel Candidates Using Hansen Solubility Analysis,”  SAE Int. J. Fuels Lubr.  11(1):43-104, 2018.

12. Kass, M. D., Janke, C. J., Connatser, R.M., Lewis, S. A., Keiser, J. R. and Gaston, K., “Compatibility Assessment of Fuel System Infrastructure Plastics with Bio-oil and Diesel Fuel,” Energy Fuels, 2018, 32 (1), pp 542–553
13. Kass, M. D., Janke, C. J., Connatser, R.M., Lewis, S. A., Keiser, J. R. and Gaston, K., “Compatibility Assessment of Fuel System Elastomers with Bio-oil and Diesel Fuel,”  Energy Fuels, 2016, 30 (8), pp 6486-6494.
14. Kass, M. and West, B., "Compatibility of Fuel System Elastomers with Bio-Blendstock Fuel Candidates Using Hansen Solubility Analysis," SAE Int. J. Fuels Lubr. 10(1):138-162, 2017, https://doi.org/10.4271/2017-01-0802.
15. Kass, M.. D. and Daw, C. S., " Compatibility of Dimethyl Ether (DME) and Diesel Blends with Fuel System Polymers: A Hansen Solubility Analysis Approach," SAE Int. J. Fuels Lubr. 9(1):2016, doi:10.4271/2016-01-0835
16. Kass, M., Janke, C., Connatser, R., Lewis, S. et al., "Compatibility Assessment of Elastomeric Infrastructure Materials with Neat Diesel and a Diesel Blend Containing 20 Percent Fast Pyrolysis Bio-oil," SAE Int. J. Fuels Lubr. 8(1):2015, doi:10.4271/2015-01-0888.

17. Kass, M., Janke, C., Connatser, R., Lewis, S. et al., "Compatibility Assessment of Plastic Infrastructure Materials with Off-Highway Diesel and a Diesel Blend Containing 20 Percent Fast Pyrolysis Bio-Oil," SAE Int. J. Fuels Lubr. 8(1):2015, doi:10.4271/2015- 01-0893.

18. Kass, M., Janke, C., Theiss, T., Baustian, J. et al., "Compatibility Assessment of Plastic Infrastructure Materials with Test Fuels Representing E10 and iBu16," SAE Int. J. Fuels Lubr. 8(1):2015, doi:10.4271/2015-01-0894.
19. Kass, M., Noakes, M., Kaul, B., Edwards, D. et al., "Experimental Evaluation of a 4-cc Glow-Ignition Single-Cylinder Two-Stroke Engine," SAE Technical Paper 2014-01-1673, 2014, doi:10.4271/2014-01-1673. 

20. Kass, M., Janke, C., Theiss, T., Pawel, S. et al., "Compatibility Assessment of Plastic Infrastructure Materials to Test Fuels Representing Gasoline Blends Containing Ethanol and Isobutanol," SAE Int. J. Fuels Lubr. 7(2):2014, doi:10.4271/2014-01-1465.
21. Kass M. D., Janke C. J., Pawel S. J., Thomson, J. K., Meyer, H., and Theiss, T. J. Compatibility Study for Plastic, Elastomeric, and Metallic Fueling Infrastructure Materials Exposed to Aggressive Formulations of Isobutanol, ORNL/TM-2013/243 August 2013.
22. Kass M. D., Theiss, T. J., Janke C. J., Pawel, S. J., Chapin J. T., Boyce K.., and Yang E., Compatibility of Fueling Infrastructure Materials to Ethanol-blended Gasoline, Sealing Technology December 2012 pgs. 7-12 (Feature Article)
23. Kass, M. D., Van Hoy B. W., Finney C. E., and Daw C. S., Acoustic Signature Reconstruction in Heavy Foliage LDRD Report 39403, 2012.
24. Kass, M. D., Theiss, T. J., Janke C. J., and Pawel S. J., Analysis of Underground Storage Tank System Materials to Increased Leak Potential Associated with E15 Fuel, ORNL/TM-2012/182 July 2012.
25. Kass, M. D., Theiss, T. J., Janke C. J., and Pawel S. J., Compatibility Study for Plastic, Elastomeric, and Metallic Fueling Infrastructure Materials Exposed to Aggressive Formulations of Ethanol-blended Gasoline, ORNL/TM-2012/88  May 2012.
26. Kass, M. D., Theiss, T. J., Janke C. J., Pawel S. J., and Lewis S. A., Intermediate Ethanol Blends Infrastructure Materials Compatibility Study:  Elastomers, Metals, and Sealants, ORNL/TM-2010/88  March 2011.
27. Kass, M. D., S. A. Lewis, M. M. Swartz, S. P. Huff, Wagner R. M., and Storey, J. M. E.,. Utilizing water emulsification to reduce NOX and particulate emissions associated with biodiesel. Trans. ASABE 52(1): 5‐13. 2009
28. Kass, M., Domingo, N., Storey, J., and Lewis, S., "Influence of High Fuel Rail Pressure and Urea Selective Catalytic Reduction on PM Formation in an Off-Highway Heavy-Duty Diesel Engine," SAE Int. J. Fuels Lubr. 1(1):1560-1570, 2009, doi:10.4271/2008-01-2497

29. Michael D. Kass, “The loss of a valuable dolphin,” Science 23 March 2007: Vol. 315. (5819) p. 1663.

30. Michael D. Kass, “Ultrasonically Induced Fragmentation and Strain in Alumina Particles,” Materials Letters 42, 2000, 246-250.

31. Kass M. D., Thomas J. F., Wilson D. F., Lewis S. A., and Sarles, A., “Assessment of Corrosivity Associated with Exhaust Gas Recirculation in a Heavy-Duty Diesel Engine,” SAE Paper No. 2005-01-0657.  Society of Automotive Engineers, Warren, MI.  2005.
32. Kass, M., Thomas, J., Lewis, S., Storey, J. et al., “Selective Catalytic Reduction of NOx Emissions from a 5.9 Liter Diesel Engine Using Ethanol as a Reductant,” SAE Technical Paper 2003-01-3244 2003.
33. Kass M. D., Brooks C. R., Falcon D., and Basak D., “The Formation of Defects in Fe-Al Alloys:  Electrical Resistivity and Specific Heat Measurements,” Intermetallics, vol. 10, issue 10, October 2002, pgs. 952-966.

34. Research in Alternative Fuel Development, SP-1716, Michael D. Kass and E. Robert Fanick, eds.  Published by Society of Automotive Engineers, Inc. 400 Commonwealth Drive, Warrendale, PA, USA, spring 2002.

35. Singh, G., Graves, R., Kass, M., Lewis, S. et al., "Exhaust Aftertreatment Research for Heavy Vehicles," SAE Technical Paper 2001-01-2064, 2001, doi:10.4271/2001-01-2064.

36. Michael D. Kass, “Ultrasonically Induced Fragmentation and Strain in Alumina Particles,” Materials Letters 42, 2000, 246-250.

37. M. D. Kass, J. H. Whealton, N. E. Clapp, J. R. DiStefano, J. H. DeVan, J. R. Haines, M. A. Akerman, and T. A. Gabriel, "Nonlinear Cavitation Erosion of Stainless Steel in Mercury Versus Applied Power," Tribology Letters 5, 1998, 231-234

38. M. D. Kass et al., "Influence of Microwave-Annealing on the Mechanical Properties of Alumina Tiles," Microwaves: Theory and Application in Materials Processing III (Ceramic Transactions Volume 59), Published by the American Ceramic Society, pp. 489-496, 1995.

39. M. D. Kass et al., "Microwave Processing of Silicon Carbide," Proceedings of the 29th Microwave Power Symposium, International Microwave Power Institute, Manassas, VA, p. 144-147, 1994.
40. M. D. Kass and H. G. Lefort, Reduction in Nitrate Leaching from a Cement Waste Form by Using Waterproofing Admixture Additions, Ceramic Transactions, Vol. 23:  Nuclear Waste Management IV, p. 181-189, 1991.
Selected Technical Presentations
1989
Reduction in Nitrate Leaching from a Cement-Fly Ash Waste Form, delivered at the 91st Annual Meeting of the American Ceramic Society, 1989.
1991
Rapid Solidification of Lithium Hydride Powders, delivered at the Fall/Winter Meeting of the Southeastern Section of the American Ceramic Society, 1991.
1992
Vibratory Packing of Ceramic Powders, delivered to the Spring Meeting of the Southeastern Section of the American Ceramic Society, 1992.
1993
Microstructure of Rapidly-Solidifed Lithium Hydride Powders, poster presentation delivered to the 95th Annual Meeting of the American Ceramic Society, 1993.
1993
Characterization of Explosive Devices in Luggage:  Initial Results of the ART-II Test Series, delivered to the 64th Shock and Vibration Symposium, 1993
Microwave Processing of Silicon Carbide, presented at the 29th Microwave Power Symposium, 1994.
1994
Protecting Aircraft Against Internal Explosions, presented at the 1994 Information Meeting of the Engineering Technology Division.
1995
Influence of Microwave-Annealing on the Mechanical Properties of Alumina Tiles, presented at the 97th Annual Meeting of the American Ceramic Society. 

1998
Served as lead organizer for the entire Fall Meeting of the Southeastern Section of the American Ceramic Society, Oak Ridge, TN.
2000
Microwave Assisted Catalysis and Sulfur Trap Project,  Program presentation to DOE Industry Review Committee at Argonne National Laboratory.  Summer 2000

2001
Emissions from E-diesels in a Cummins 5.9 liter engine, National Corn Growers Meeting on E-Diesel, St. Louis, MO, 2001 (Invited).
2001
Emissions from E-diesel fuel blends – presentation to industry, Cummins Engine Co. Tech. Center, Columbus Indiana, 2001 (Invited).
2001
Emissions from a 5.9 Liter Diesel Engine Fueled with Ethanol Diesel Blends,  2001 SAE Spring Fuels & Lubricants Meeting, Orlando, FL, spring 2001.
2002
Served as Session Organizer and Chair for Research in Alternative Fuel Development for the 2002 SAE Spring Fuels and Lubricants Meeting, Reno, NV May 9, 2002.

2003
Served as Session Organizer and Chair for Diesel Performance for the 2003 SAE Fall Powertrain & Fluids Meeting, Pittsburgh, PA, October 2003.
2004
Session Organizer and Chair for SI Engine and Performance Session at the 2004 SAE Powertrain & Fluids Conference in Tampa, FL, October 25, 2004.
2004
Co-presenter with Jonathan DeHart (U.S. Navy), “Marine Diesel Project Progress Report, Marine Diesel Technical Working Group, California EPA Building, Sacramento, CA, November 10, 2004 (Invited).
2005
Session Organizer and Chair for SI Engine and Performance Session at the 2005 SAE Powertrain & Fluids Conference in San Antonio, TX October 25, 2004.
2006
Utilizing Water-Emulsification to Reduce NOx and Particulate Emissions Associated with Biodiesel, Presented during the ASABE International Meeting, Portland Oregon 2006.
2007
Investigation of Particles Produced During the Engine Combustion with Using Water Emulsified Biodiesel, Poster Presentation to CleanTech 2007,  Doh-Won Lee presenter. Poster authors:  D. E. Lee, J. M. E. Storey, M. D. Kass, S. A. Lewis, S. P. Huff, R. M. Wagner, and M. M. Swartz.  Santa Clara, CA  May 23-24

2008
Selective Catalytic Reduction Technologies and Their Influence on NOx Emissions and PM Formation in an Off-highway Application, Emission Reduction Systems for Off-highway Applications, Car Training Institute, Stuttgart, Germany, July 2, 2008 (Invited)
2009
An Update of Biodiesel Research Activities at Oak Ridge National Laboratory-presented to the National Biodiesel Conference & Expo 2009, San Francisco, CA February 1-4, 2009 (Invited)
2010
Performance Issues Associated with Small Unmanned Aerial Vehicle (UAV) Engines-presented to the IDGA UAV Summit, Washington DC, April 29, 2010 (Invited)
2011
Fuel Dispenser Materials and Intermediate Ethanol Blends Compatibility-presented to the Hose Manufacturer’ Conference, Akron, OH August 23-34, 2011 (Invited)
Material Compatibility of Fueling Infrastructure Materials in Ethanol Blended Fuel-presented to the ASTM Fuel Corrosivity Workshop, New Orleans, LA  December 2, 2011(Invited)
Elastomer Compatibility to a Gasoline Standard Containing Intermediate Levels of Ethanol-presented to21st International Conference on Fluid Sealing, Milton Keynes, United Kingdom December 1, 2011 (Invited)
2012
Compatibility Summary of Fueling Infrastructure Materials with Aggressive Ethanol Blended Test Fuels-presented to the 23th National Tanks Conference, St. Louis, MO March 20, 2012 (Invited)
Biofuel Compatibility with Fuel Storage and Delivery Infrastructure Materials-presented to 35th Symposium on Biotechnology for Fuels & Chemicals. T. Theiss co-presenter, Portland Oregon April 29 2013
2013
Compatibility Assessment of Isobutanol-Gasoline Fuel Blends with Fueling Infrastructure Materials-presented to the 24th National Tanks Conference, Denver, CO September 17, 2013
Biofuel Compatibility with Fuel Storage and Delivery Infrastructure Materials-presented to 35th Symposium on Biotechnology for Fuels & Chemicals. T. Theiss co-presenter, Portland Oregon April 29 2013

2014
Experimental Evaluation of a 4-cc Glow-ignition Single Cylinder Two-stroke Engine Kernel -presented to the SAE 2014 World Congress, Detroit, MI, April 10 2014
Compatibility Assessment of Plastic Materials to Test Fuels Representing Gasoline Blends Containing Ethanol and Isobutanol -presented to the SAE 2014 World Congress, Detroit, MI, April 9 2014
Compatibility Assessment of Elastomer Materials to Test Fuels Representing Gasoline Blends Containing Ethanol and Isobutanol -presented to the SAE 2014 World Congress, Detroit, MI, April 9 2014

2015
UAS Propulsion: Optimization, Technical Challenges and Future Directions, AUVSI Webinar Series February 2015

Compatibility Assessment of Elastomeric Infrastructure Materials with Neat Diesel and a Diesel Blend Containing 20 Percent Fast Pyrolysis Bio-oil-presented to the SAE 2015 World Congress, Detroit, MI, April 22 2015

Compatibility Assessment of Plastic Infrastructure Materials with Off-Highway Diesel and a Diesel Blend Containing 20 Percent Fast Pyrolysis Bio-Oil-presented to the SAE 2015 World Congress, Detroit, MI,  April 22 2015

Compatibility Assessment of Plastic Infrastructure Materials with Test Fuels Representing E10 and iBu16-presented to the SAE 2015 World Congress, Detroit, MI, April 22 2015

Extending the Dilution Limit of Spark-ignited Combustion Through Local Oxygen Enrichment of the Flame Kernel -presented to the SAE 2015 World Congress, Detroit, MI, April 21 2015

Summary of Small UAS Propulsion Needs and Opportunities-presented to Unmanned Systems May 2015 (Invited)
Perspectives on UAS Propulsion, UAS Propulsion: Optimization, Technical Challenges and Future Directions-presented to AUVSI Propulsion Systems Workshop 2015 (AUVSI)

Overview of Engine Propulsion for Small Unmanned Aerial Systems -presented to InterDrone, Las Vegas September 10 2015 (Invited)
Perspectives on UAS Propulsion, UAS Propulsion-presented to Optimization, Technical Challenges and Future Directions Workshop October 2015 (Invited Keynote Address)
2016
Session organizer and moderator for panel session on UAS Propulsion for the AUVSI XPONENTIAL conference.  May 2  2016 (Invited)
2017
Session organizer and moderator for UAS Propulsion Technical Session and UAS Package Delivery Panel Session.  May 10 2017 (Invited)
Lead organizer and chair for SAE 2017 WCX Diesel Lubricants Session, Detroit, MI, April 2017
Compatibility of Fuel System Elastomers with Bio-blendstock Fuel Candidates using Hansen Solubility Analysis-presented to the SAE 2017 WCX Conference, Detroit, MI, April 2017

Organizer for Diesel Lubricants Session and Small Engine Technology Session for SAE 2017 International Powertrains, Fuels and Lubricants Meeting.  Beijing, China.  October 16-19 2017

Powering Unmanned Aerial Systems for Future Package Delivery-lecture part of the ORNL Transportation Series Seminar.  July 28, 2017 (Invited)
2018
Powering Marine Cargo Vessels:  ORNL’s Role in Advancing Marine Engines, Transportation Science Seminar Series, Oak Ridge National Laboratory, May 18, 2018 (Invited)

Compatibility Assessment of Vehicle Fueling Polymer Materials with Test Fuels Representing E10 and iBu16, WCXTM:  SAE World Congress Experience, Detroit, MI April 10, 2018.
