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Abstract

Concentrated Solar Power (CSP), as arenewable energy technology with dispatchable capabilities,

plays a significant role in the global energy transition. Among its components, the outlet temperature

control of the Heat Transfer Fluid (HTF) in the solar collector system represents a core technology for

ensuring the efficient and stable operation of CSP plants. Its control performance directly impacts sys-

tem power generation efficiency, energy storage characteristics, and the lifespan of critical equipment.
Against this backdrop, this paper first analyzes the key challenges in outlet temperature control, in-

cluding solar irradiance fluctuations, heat transfer hysteresis, and multivariable coupling. Subsequently,
it reviews the current applications of temperature control strategies for solar collector systems both

domestically and internationally. Finally, it explores emerging trends in CSP and proposes future

directions for the development of collector system control strategies, aiming to provide insights

for achieving stable tracking control of the outlet working fluid temperature in CSP collector sys-

tems.
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Figure 1. Schematic diagram of the fundamental principles of concentrated solar power (CSP)
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Table 1. Comparation of four major concentrated solar power (CSP) technologies
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Table 2. Outlet temperature control requirements
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