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Fig.5 Flowchart of calculating maximum efficiency speed
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Abstract: An improved design scheme of ST-CAES ( Solar Thermal Compressed Air Energy Storage) is proposed
based on the existing ST-CAES experimental system. The reclamation of compressed heat and flexible grid-
connection are realized by integrating regenerative system and dual-PWM ( Pulse Width Modulation) convert tech-
nique. The steady-state and dynamic research is carried out from two aspects that influencing the performance of
ST-CAES expansion generating system,i.e. the thermodynamic parameters and maximum efficiency control, and the
steady-state thermodynamic model and the rotational speed model with maximum efficiency of expansion generator
are established respectively. The dynamic simulation platform of ST-CAES grid-connected system is built,and analy-
sis shows that the technical route,in which the compressed air is firstly preheated by the regenerative system and
then heated by the solar collector system,can further improve the energy storage efficiency, and the grid-connection
control strategy with dual-PWM converter can realize the maximum efficiency operation of the expansion generating
system on the basis of meeting the load demand.

Key words: ST-CAES; energy storage efficiency; dual-PWM converters ; thermodynamic analysis ; rotational speed

with maximum efficiency ;maximum efficiency control



