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Abstract

Waste-to-energy (WTE) power plants generate a huge amount of heat in the furnaces during the combustion process. The heat generates steam in boilers and the steam goes to steam turbines in order to generate electricity. During this combustion and heat transfer processes in the power plants, only 30%, at most, of total heat generated is converted to electricity, and other heat is wasted to the outside of power plant facilities, mainly into the atmosphere. In order to utilize utilizing this waste heat in the power plants, a solid state heat engine is designed by using Shape Memory Alloy (SMA) in this research. This SMA heat engine is prototyped, and stress/strain as well as heat transfer in the SMA wires are analyzed by using Finite Element Method (FEM). This simulation results are compared with thermal images captured by using an Infrared (IR) camera. This prototyped SMA heat engine can be scaled-up to produce significant power, as a potential application to utilization of waste heat in the power plants. 
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