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The hydrofluorocarbon (HFC) refrigerants used in the vast majority of the world’s air 
conditioners have been receiving a great deal of unfavorable attention because of their 
substantial impact on global warming. Just days ago, on October 15, 190 nations reached 
a binding agreement to drastically reduce their use over the next 30 years. In the United 
States, HFC use will be reduced to 15% of 2012 levels in just 20 years. The Molecular 
Membrane Air Conditioner (MMAC) should be a major contributor to this reduction!

Modern air conditioners perform two different functions: they lower the temperature 
and they remove moisture from the air. Most air conditioners incorporate a version of 
the Rankine refrigeration cycle and remove moisture by cooling air below its saturation 
temperature. This often results in overcooling the air to get the humidity to the desired level. 
Desiccants can be used to remove moisture without cooling the air, but a desiccant system 
is rather inefficient, requiring more heat input than the heat of vaporization of the moisture 
removed from the air, so they tend to be used only when there is a source of waste heat 
available.

The MMAC uses an entirely different approach to dehumidifying and cooling air. It utilizes 
a membrane that acts as a molecular sieve to remove water vapor from the air at constant 
temperature, and then utilizes highly efficient evaporative cooling technology that has been 
used in dry climates for decades to provide sensible cooling. This results in a totally different 
cooling system that has several advantages over the various refrigerants generally viewed as 
the HFC alternatives. The MMAC:

• Uses only water – has zero global warming potential
• Is more efficient – will use less electricity and have lower operating costs
• Separates dehumidification from temperature reduction for superior comfort
• Produces highly pure water as a by-product

This seminar will describe the development and status of this revolutionary new 
approach to air conditioning.

Abstract
Dr. Claridge is the director of the Energy Systems Laboratory, 
the Leland Jordan Professor of Mechanical Engineering at Texas 
A&M University, and a Professional Engineer. He holds a B.S. in 
Engineering Physics from Walla Walla College and M.S. and Ph.D. 
degrees in physics from Stanford University. He is internationally 
known for his work on energy efficiency. He pioneered the 
development of the process of existing building commissioning, 
which is now generally recognized as the most cost-effective 
way to reduce energy use in buildings and accounts for several 
hundred million dollars of engineering efforts annually. He 
was a major contributor to the methods used to measure 
energy savings in the International Performance Measurement 
and Verification Protocol and ASHRAE Guideline 14. These 
documents are used as the basis for determining the savings in 
billions of dollars of contracts held by energy service companies. 
He is also the co-inventor of a disruptive new refrigerant-free air 
conditioner technology that promises to substantially increase 
air conditioning efficiency while providing better comfort and 
producing pure water as a by-product.

He holds 18 patents and is an author of over 400 journal and 
conference papers. Claridge has been PI or Co-PI on over 
$40 million in projects, is a Fellow of ASME and of ASHRAE, 
and is an Honorary International Member of the Society of 
Heating, Air-conditioning and Sanitary Engineers of Japan 
in recognition of his contributions to energy efficiency in 
buildings. He also has received the Faculty Distinguished 
Achievement in Research Award from the Texas A&M 
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