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Abstract

In the push toward decarbonization, electrification alone may not yield immediate reductions in carbon emissions and may in fact
exacerbate the problem, because fossil-free renewable options are still in the ramp up phase. A more judicious process that
leverages innovation in energy conversion, storage, recovery, and end use is likely to yield the desired reductions in carbon
emissions. Innovations to address the large building energy systems load using miniaturized absorption systems driven by waste
heat or renewable energy sources will be presented. Extensions to address the challenge of cold climate heat pumping and water
heating will also be discussed. Waste heat driven sorption heat pumps to provide cooling in forward operating bases as well as in
aircraft carriers will be shown to reduce the carbon footprint at kW to MW scales. In addition, fast heat and mass transfer kinetics
in hollow sorbent loaded microchannel fibers are exploited to enable rapid temperature swing adsorption (RTSA) for CO; capture
from 750 MW coal power plants, requiring the lowest parasitic load compared to existing capture technologies. Additional
applications of sorption, including enhancing the performance of commercial dryers, and the development of seasonal thermal
storage systems, will be discussed. Adsorption chillers driven by biomass, solar, or waste heat being developed with collaborators
from India for use in the cold chain to reduce food spoilage. Other initiatives include enhancement of the air- and steam- side heat
transfer in power plant condensers to enable waterless power generation, and simultaneous space-conditioning and water
purification systems at the residential scale. Finally, optimization of electricity consumption through load forecasting, peak load
shifting, and maximization of PV-based generation and storage at the individual residence as well as the community scale, will be
presented. These representative applications demonstrate the vast potential for innovations and impact in energy and emissions,
water consumption, and the food supply chain.
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