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Study on heat transfer characteristics of molten salt-steam heat exchanger
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Abstract: Molten salt thermal energy storage technology can improve the flexibility of thermal power units. The
molten salt evaporator, a core component of the system, utilizes the thermal energy of molten salt to convert boiler
feedwater into superheated steam. However, the unique thermophysical properties of molten salt and the complex
structure of the heat exchanger render existing heat transfer correlations inadequate for accurately predicting its
thermal performance. Experimental studies on molten salt heat exchangers are costly, while existing numerical
simulations cannot achieve coupled heat transfer calculations between the single-phase molten salt side and the
phase-change working fluid side. In this study, with given feedwater inlet parameters, a numerical model for the
molten salt side heat transfer is established by assuming an initial enthalpy distribution along the flow path. The
heat flux distribution obtained from the simulation is then used to calculate the enthalpy variation of the working
fluid, which is iteratively compared and corrected against the initially assumed values. Through multiple iterations,
an accurate computation of the heat transfer process in the molten salt steam generator is achieved, enabling a
detailed investigation of its operational characteristics. The results indicate that at an operating pressure of 2 MPa,
during the transition from subcooled water to complete vaporization, the vaporization rate gradually increases. The
heat flux peaks at 86 295.12 W/m? upon complete vaporization, then decreases rapidly and eventually stabilizes
around 5 000 W/m?2, Significant temperature non-uniformity is observed across the flow cross-section of the molten
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salt, with a maximum thermal deviation of 216%. This temperature non-uniformity is alleviated as the inlet molten

salt temperature decreases.

Key words: molten salt energy storage; heat exchanger; numerical simulation; heat transfer characteristics
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