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Thermodynamic and Economic Analyses of a Solar-based Hydrogen Production System
with Molten Salt

School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran

B. Rezapour Dolagh
S. Ghandehariun

School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran

Abstract

Recently, methods for hydrogen production have been proposed, some of which use water instead of hydrocarbons as the hydrogen
source. Among these methods, the copper-chlorine thermochemical cycle has attracted researchers’ attention. In this paper, the
design and integration of a self-sustaining solar tower system with LiNaK molten carbonate salt and a four-step copper-chlorine
cycle are investigated. The system used here is not dependent on any external or auxiliary energy sources. The system is analyzed
thermodynamically and economically, and its performance is determined. The thermal efficiencies of the copper-chlorine cycle,
supercritical steam Rankine cycle, and overall system are 40.4%, 45.74%, and 28.77%, respectively. The hydrogen production
capacity of the system is 1530.4 kg/h, and the total capital investment is 811.04 million dollars. The average hydrogen cost is
estimated at $9.47/kg H,.

Keywords: Hydrogen production, Solar energy, High-temperature molten salt, Thermochemical water decomposition, Economic
analysis, Rankine cycle
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