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Assessment Informed Design:  Innovative Examples from Water, Energy, and Chemical/Material Systems

Abstract 
The design of sustainable products, processes and systems must be informed by rigorous assessments in order to minimize unintended consequences.   By focusing on how to structure assessments to provide the necessary input, the resulting designs can achieve significant and measurable improvements in sustainability performance.   Three case studies will be presented demonstrating the feedback between assessment and design including novel sorbents for removal of inorganic contaminants from aqueous systems; an improved process for the extraction, fractionation, and transformation of biobased feedstocks; and establishing dominant physiochemical properties contributing to observed toxicity.  Each of these case studies will illustrate an integrative and iterative approach for sustainable design of engineered systems informed by systematic assessments.
Bio

 Professor Julie Zimmerman is an internationally recognized engineer whose work is focused on advancing innovations in sustainable technologies. Dr. Zimmerman is a professor at Yale University with joint appointments in the Department of Chemical and Environmental Engineering, the School of Forestry and Environmental Studies, and the School of Management.  Her pioneering work established the fundamental framework for her field with her seminal publications on the “Twelve Principles of Green Engineering" in 2003.  The manifestation of this framework is taking place in her research group and includes breakthroughs on the integrated biorefinery, designing safer chemicals and nanomaterials, bio-based approaches to water purification, and analyses of the water-energy nexus.  Prior to coming to Yale University, Dr. Zimmerman was a program manager at the U.S. Environmental Protection Agency where she established the national sustainable design competition, P3 (People, Prosperity, and Planet), which has engaged design teams from hundreds of universities across the U.S.  Professor Zimmerman is the co-author of the textbook, Environmental Engineering: Fundamentals, Sustainability, Design that is used in the engineering programs at leading universities.  Dr. Zimmerman earned her B.S. from the University of Virginia and her Ph.D. from the University of Michigan jointly from the School of Engineering and the School of Natural Resources and Environment. In addition, Dr. Zimmerman is an Associate Editor of the journal, Environmental Science and Technology and is a Member of the Connecticut Academy of Sciences.
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