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properties in calculation
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EFFECTS OF ENERGY DENSITY DISTRIBUTION ON
THERMAL-MECHANICAL COUPLING BEHAVIORS OF
SOLAR CAVITY RECEIVER WITH SUPERCRITICAL CO,

Liu Min, Rao Zhenghua, Liu Jixiong, Liao Shengming

(School of Energy Science and Engineering , Central South University , Changsha 410012, China)

Abstract: A thermo-mechanical coupling model for helical tube cavity solar receiver with supercritical CO, as working
fluid was developed by using ANSYS. The temperature fields and stress fields under the different flux density distributions
were obtained. By using the Mendelson- Roberts- Manson method, the effect of flux density distribution on the expected
service life of the receiver was studied. The results show that the energy flow distribution has a significant effect on the
temperature and stress distribution of the heat absorber and its service life. In the case of maintaining the total energy
absorbed by the system, the local energy flow of the heat sink surface is larger, the local temperature is higher and the local
creep damage is aggravated, which affects the service life of the system. A high local energy gradient results in the
increases in thermal stress and local creep damage , affecting its service life.

Keywords: supercritical CO,; energy flux distribution; cavity solar receiver; thermo-mechanical coupling; creep-fatigue

analysis



