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Using solar heat to directly produce steam

Abstract
Given the increasing global need for clean and sustainable energy, the use of solar energy
in thermal operations, especially Direct Steam Generation (DSG), has been proposed as
an effective solution to reduce dependence on fossil resources. This research aims to
comprehensively investigate direct steam generation technologies from solar energy,
evaluate its advantages and limitations, and provide solutions to improve the performance
of these systems. The research method is a review type and was carried out by collecting
data from reliable scientific sources, research articles, industrial reports and case studies
of solar projects in different countries. In this study, the two-phase behavior of thermal
fluids, the operation of parabolic trough collectors, the impact of climatic conditions on
system efficiency, and challenges such as pressure fluctuations, thermal control, pipe
fouling, and the need for advanced equipment are analyzed. The results show that direct
steam generation systems can increase thermal efficiency by up to 25% compared to
indirect systems and reduce surface energy costs (LCOH) on a medium scale (30-50 )
MW to about (0.045-0.065) $/kWh. These findings indicate the high potential of this
technology in industrial energy supply, power generation stations, and even water
desalination in sunny areas.

Keywords: Solar energy, solar steam generation, solar thermal systems, solar
concentrators, solar thermal power plants.
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