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BRAYTON CYCLE ASSISTED BY HEAT AND MASS STORAGE SYSTEMS

Felipe G. Battisfi Giovanni S. Delsofoand Alexandre K. da Sil¢a

®Department of Mechanical Engineering, Federal Umsitg of Santa Catarina,
Florianopolis, SC 88040-900, Brazil

Abstract

This article discusses the transient behavior sxiercritical CQ@ recuperative Brayton
cycle, which, in addition to standard componenigludes heat and mass storage
systems. The cycle’s time dependent behaviorampted by enforcing a temperature
profile on the heat source, which mimics that bfyarid power plant using an idealized
solar radiation flux on top of a baseline energpuin The finite volume codes
developed allow the spatial and temporal discretimeof key components of the cycle.
The simulations show that the thermal inertial @Beare critical and capable of
drastically changing the cycles’ power delivery.ond specifically, the analysis shows
that the overall system might need several dayse&mh a periodic representative
operational pattern, suggesting that the commosbdusteady state and quasi-steady
state hypotheses must be carefully considereceittitle is assisted by a heat storage.
Also, the results indicate that there is a compsenfietween the dimensions of the heat
storage and its medium’s thermophysical propertigsally, the calculations show that,
given a proper control strategy for the heat stesagharging and discharging, its use
can significantly extend the cycle’s power outpelivery allowing a better fitting to the
demand profile.

Keywords: recuperative Brayton cycle, supercritical carbooxile, transient model,
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