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6 Storage-Integrated 
Energy Harvesters

Cody S. Long and Ahmad Vasel-Be-Hagh

6.1 INTRODUCTION

As far back as history has been recorded, the use of renewable energy has been seen 
for different applications rather than generating electrical power. Sørensen [1] writes 
that wood for fire fuel dated back 10,000 years, wind energy was used 5,500 years 
ago for sailboats, and solar power was used to ignite fires. As technology and society 
advanced, people became more reliant on fossil fuels as the need for more immedi-
ate and reliable power exploded. In today’s world, however, the need for renewable 
energy is growing every day for multiple reasons, including energy security [2–4], 
environmental issues [5–7], and the fact that fossil fuels are finite [8,9]. Dependency 
on fossil fuels can pose national security risks because oil-dependent countries often 
require military involvement to ensure there are no disruptions in the oil supply, 
while oil suppliers weaponize the energy market in pursuit of scoring other politi-
cal points  [2,3]. According to Krane  [5], the burning of fossil fuels accounts for 
two-thirds of the world’s greenhouse gas emissions. This alone should be a strong 
motivating reason to push toward a more sustainable energy industry. Shafiee and 
Topal [8] stated that oil and gas reserves, based on the current ratio of reserve to 
use, will both run out in less than 100 years. With fossil fuel sources and reserves 
being so finite, utilization of naturally occurring energy sources are the way to sur-
vive in the future. Because the need for renewable energy sources was discovered, 
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