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David Underwood, a Professor of Engineering, Fellow ASHRAE, Life Member, 
CPMP, and ASHRAE’s president for 2015-2016, chairs the Society’s Board of 
Directors and Executive Committee.  Underwood was awarded a B.S.  in Civil 
Engineering from the University of Manitoba. In 1975, Underwood founded 
Isotherm Engineering Ltd., an HVAC&R design-build enterprise, which 
continues to be operational. He also served on the Canadian Standards 
Association B52 committee on Mechanical Refrigeration, the advisory 
committee that assisted the Ontario government in developing refrigeration 
regulations for Ontario. He co-authored a trade refrigeration safety manual 

and served on a trade advisory committee for the refrigeration trade in Ontario. As a member of a 
Canadian Federal committee he participated in writing the Building Science and Plumbing section of 
the 2015 edition of the Model National Building Code. He is an ASHRAE Distinguished Lecturer and 
a member of Technical Committee 7.2, HVAC&R Construction & Design Build Technologies, and of 
the Building Performance Alliance Ad Hoc Committee. Mr. Underwood is an ASHRAE Fellow and has 
received an Exceptional Service Award, a Distinguished Service Award and the William J. Collins 
Research Promotion Award.

Title: Building Energy Efficient Design, Cons truction and Operation Tools 
Abs tract: ASHRAE design standards and efficiency guidelines with identified commissioning 
practices and tolls leading to standards of care for proper maintenance and operation of energy 
efficient buildings.
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Ahmed F. Ghoniem is the Ronald C. Crane Professor of Mechanical 
Engineering, Director of the Center for Energy and Propulsion Research and the 
Reacting Gas Dynamics Laboratory. He received his B.Sc. and M.Sc. degree 
from Cairo University, and Ph.D. at the University of California, Berkeley.  His 
research covers computational engineering, clean energy with focus on CO2 
capture technologies, renewable energy and alternative fuels. He made 
fundamental contributions to multiscale simulations, thermochemistry and 
combustion, energy systems and materials.  He has supervised more than 100 
M.Sc., Ph.D. and post-doctoral students, published more than 350 refereed 

articles in leading journals and conferences, lectured extensively around the World, and consulted for 
the aerospace, automotive and energy industry.  He served as head of the thermo-fluid science 
division and energy science and engineering. He is Fellow of ASME and associate fellow of AIAA.  He 
received several awards including the KAUST Investigator Award, the ASME James Harry Potter Award 
in Thermodynamics, and the AIAA Propellant and Combustion Award.

Title: The Role of Hybrid and Integrated Power Generation in the Transition 
Towards Clean Energy
Abs tract: With the growing concerns over global warming, and the international effort to curtail 
CO2 emissions culminating in COP-21, the expansion of renewable power and fuel production 
technologies is likely to accelerate, side-by-side with that of the fossil based, in order to meet the 
world growing demands. Integrating renewables with existing and new fossil plants, and 
hybridization, have multiple benefits including the potential for higher efficiency and significant 
cost saving. Most importantly, such integration eliminates the need for storage if wind or solar is 
used.  Moreover, it enables the co-production of electricity and fuels. I will discuss existing and 
novel approaches for hybrid power production, with focus on new technologies incorporating water 
splitting and fuel reforming using membrane based or chemical looping reactors that utilize solar 
energy.  I will also review experimental measurements to identify candidate materials and to 
qualify their chemistry, and multiscale models (macro to nano) that capture the system, reactor 
and materials performance.  Other benefits of these “dual-use” technologies will be summarized, 
including their role in carbon capture, reuse and storage.
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Title: Microscale Heat and Mass Exchange to Enable Compact Vapor 
Compression and Absorption Heat Pumps 
Abs tract: This talk will present an overview of the current understanding of single- and 
multi-component phase-change heat and mass transfer phenomena in micro- and mini-channels.  
Examples of their use in compact vapor compression and absorption heat pumps will be 
demonstrated.  Such heat and mass exchangers are enabling the development of compact thermal 
systems including those that harvest low-grade waste heat for cooling and heat pumping.  Such 
novel thermal systems are enabling sustainable energy utilization and significantly reducing the 
carbon footprint of HVAC equipment.

Dr. Srinivas Garimella received his M. S. and Ph.D. degrees from The Ohio 
State University. He has held prior positions as Research Scientist at Battelle 
Memorial Institute, Senior Engineer at General Motors Corp., and Associate 
Professor at Western Michigan University and Iowa State University. He is a 
Fellow of the American Society of Mechanical Engineers and Editor of the 
International Journal of Air-conditioning and Refrigeration, Associate Editor of 
the ASME Journal of Energy Resources Technology, Associate Editor of the 
ASHRAE HVAC&R Research Journal and Chair of the ASHRAE Technical 
Committee on Absorption and Heat Operated Machines.  He has mentored 

over 70 graduate students, with his research resulting in over 225 archival journals and conference 
publications, 7 patents, a textbook on Heat Transfer and Fluid Flow in Minichannels and 
Microchannels, and a book on Condensation Heat Transfer. He is the recipient of the NSF CAREER 
Award, the ASHRAE New Investigator Award, the SAE Ralph E. Teetor Educational Award for 
Engineering Educators, was the Iowa State University Miller Faculty Fellow, and Woodruff Faculty 
Fellow at Georgia Tech.  He received the ASME Award for Outstanding Research Contributions in the 
Field of Two-Phase Flow and Condensation in Microchannels, the Thomas French Distinguished 
Educator Achievement Award from The Ohio State University, and the Zeigler Outstanding Educator 
Award at Georgia Tech.
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Title: Indoor Environment – Health Comfort and Productivity 
Abs tract: The task is to optimize indoor environmental conditions for health, comfort and 
performance while conserving energy, since more than one third of current global energy 
consumption is used to maintain indoor environments. The paper presents an update on today’s 
requirement for a healthy and comfortable environment. The paper will mainly be dealing with the 
indoor thermal environment and air quality. Several standards and guidelines are specifying 
requirements related to comfort and to health; but the productivity of people is not taken into 
account. Recent studies showing that comfortable room temperatures, increased ventilation above 
normal recommendation, reduction of indoor pollution sources and more effective ventilation 
increases the performance of people. The results indicate increase of productivity of 5-10 %. Also 
based on the laboratory studies a 10 % increase in dissatisfaction decreases the productivity with 
around 1.

Dr. Bjarrne Olesen received his M.S. in civil engineering, and Ph.D in 
Laboratory of Heating and Air Conditioning from the Technical University of 
Denmark. He served as a research scientist at the Laboratory of Heating and 
Air Conditioning, part time affiliate product manager at Brüel & Kjaer, senior 
research scientist at the College of Architecture, Virginia Tech, head of research 
& development at UPONOR-VELTA GmbH KG & Co., Norderstedt, Germany, full 
professor and director of Indoor Environment & Energy at the Technical 
University of Denmark. Dr. Olesen has been awarded the Ralph Nevins Award, 
Distinguish Service Award, Fellow Award and Exceptional Service Award from 

ASHRAE, the Medal of Honour from the German Engineering Society and was recognized as an 
International Honorary Member of SHASE, the Society of Heating, Air-Conditioning and Sanitary 
Engineers of Japan, President Elect of ASHRAE and Honorary member of AICARR (Italian Society for 
HVAC). Bjarne W. Olesen is active in several ASHRAE-CEN-ISO-DIN standard committees regarding 
indoor environment and energy performance of buildings and HVAC systems.  He has published 
more than 350 papers and more than 60 in peer reviewed journals.
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Title: HFC phase-down under the Montreal Protocol – a unique opportunity 
to increase the energy efficiency of air-conditioning
Abs tract: The proposed amendments to the Montreal Protocol aim to phase-down production 
and consumption of HFC to reduce emissions of these potent greenhouse gases and to prevent 
their further growth, thus helping to reach the objectives of the UNFCCC Paris Agreement. When 
alternatives to HCFCs and HFCs are assessed regarding their suitability, the energy efficiency is a 
determining criterion. Even though improved energy efficiency is not the primary objective, it is a 
positive side effect that can save many tons CO2eq.: Experience from previous conversions under 
the Montreal Protocol  shows that the redesign of equipment for using an alternative refrigerant is 
an opportunity to further optimize it, including its efficiency. The HFC phase-down would also be 
the occasion to re-think general approaches, considering for example the use of central  or district 
cooling replacing a large number of individual appliances, avoiding extremely inefficient 
appliances, such as window units, and combining heating and cooling functions to make costs and 
energy savings. It is important that we remove any existing barriers to the use of all efficient and 
climate-friendly alternatives, by applying a technology-neutral approach in all relevant safety 
standards.
Cornelius Rhein will also inform on the state of the negotiations under the Montreal Protocol and 
share experiences with the implementation of the HFC phase-down in the EU.

Dr Cornelius Rhein studied law in Germany and works for the European 
Commission since 2000. Since 2007 Cornelius works on ozone-depleting 
substances and fluorinated greenhouse gases and participates in the 
meetings of the Montreal Protocol. He was involved in the drafting and 
negotiation of the EU Regulation on fluorinated greenhouse gases and follows 
now the negotiations on a HFC phase-down under the Montreal Protocol.


