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Numerical study of the interactions between lattice array structure and
mainstream hypersonic film cooling

LUO Xiaobo!, YANG Yanjing?, YANG Ze’ nan', CHEN Wei'"
(1. School of Aeronautics and Astronautics, Sichuan University, Chengdu 610065, China;
2. Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

Abstract: In order to enhance the heat transfer capability of a lattice array structure and to improve the
design of the cooling structures for the main flow hypersonic film cooling, this paper analyzes the thermal
protective performance of the system, when the main flow hypersonic film cooling involves lattice array
structures. The interactional mechanism between the main flow hypersonic film cooling and the Kagome, the
BCC and the Pin-fin array structures is studied by the 3D numerical calculation. It is shown that the kidney
vortices fit better with the wall in the lateral direction due to the disturbed flow caused by the array structures; the
efficiency of the lateral cooling on the downstream of the film hole is improved, indicating a strengthened
coverage effect of the hypersonic film cooling.
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