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Photonic Crystal Thermal-Protection Structure and Thermal-Radiation

Control for Hypersonic Aircraft

ZHAO Xuanke,QIAO Yang

(Rocket Force University of Engineering, Xi'an 710025 ,China)

ABSTRACT: To satisfy the requirements of lightweight, designability, and high-temperature resistance for the hy-
personic thermal protection of hypersonic aircraft while achieving the dual protection effect of “reflecting thermal
radiation” and “suppressing heat conduction,” this study investigated the bandgap characteristics of diamond-struc-
tured three-dimensional photonic crystals, hypersonic aerodynamic heating characteristics, and the thermal-radia-
tion regulation performance of photonic crystal thermal-protection layers. Simulations using the Rsoft software
generated bandgap diagrams of diamond-structured photonic crystals under varying dielectric-sphere radii. Com-
pared with pure SiC ceramic tiles, the optimized diamond-structured photonic crystal thermal-protection layer can
increase thermal-radiation emissivity by 9. 05% , reduce the maximum surface temperature by 7. 19%, and de-
crease the heat-flux density by 6. 79%. These findings provide references for designing photonic crystal thermal-
protection structures of hypersonic aircrafts.
KEYWORDS:: hypersonic aircraft; thermal protection; photonic crystal; photonic bandgap; thermal radiation regulation
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