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Abstract:

Solar sites that include applications with smaller 
footprints, towers, and corresponding heat levels 
could help provide more affordable, reliable 
energy. In particular, industrial energy 
consumption is an essential focus area, as 
industries account for a significant share of global 
energy demand. A major portion of industrial 
energy consumption is dedicated to industrial 
process heat (IPH), making the transition to more 
distributed and energy-independent heating, such 
as solar industrial process heat, critical. This work 
assesses the potential of urban implementation of 
small-scale heliostats on urban brownfields with 
combined cycle/storage technologies, paired with 
local industries. Repurposing these sites, which 
were formerly industrial and are now 
contaminated with waste, enables the utilization 
of abandoned land while providing near-use CSP-
IPH in industrial zones. We model and simulate 
three different CSP-IPH plants, each with a 
5 MWₜ capacity, using parabolic trough collectors 
(PTCs) and a molten salt power tower (MSPT) at 
varying IPH supply temperatures. Additionally, as 
a comparison case focused specifically on the 
rapid expansion of digital infrastructure, which has 
led to an increase in the number and capacity of 
data centers, we also explore a novel approach to 
waste heat recovery by integrating flat plate solar 
thermal collectors (FPCs) with an organic Rankine 
cycle (ORC) system.
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