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ABSTRACT

The global demand for energy use in buildings, especially for heating, ventilation and air-conditioning
(HVAC), is projected to triple by 2050 leading to twice the carbon emissions compared to the current levels.
Improving the end-use efficiency and providing interaction between buildings and the electric grid will be
key to building resilient energy infrastructure, enable rapid integration of renewables, and minimize the
environmental impact. I will present my PhD research work on compact thermally driven absorption heat
pumps to reduce the electricity consumption for space-conditioning. These systems leverage microscale
flow geometries to improve heat transfer performance and reduce the system footprint. As part of system
development and integration with buildings, I will discuss the dynamic response of these systems under
varying loads and external conditions, and development of control algorithms to optimize the performance.
Finally, I will discuss my current research work at NREL on thermal energy storage systems for buildings.
It involves material characterization and component- and system-scale simulation and experiments to
enable the integration of thermal energy storage in buildings. These systems allow the interaction between
buildings and the electric grid by providing peak-load shaving and demand shifting capabilities.
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