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Development of ten-thousand-core parallel software CCFD

for aircraft aerodynamics simulation
Chen Gang' Wang Lei' Lu Zhonghua' Liang Xian®
(1 Supercomputing Center, Computer Network Information Center, Chinese Academy of Sciences,
Beijing 100190, China; 2 Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract The aircraft aerodynamics simulation software CCFD (China computational fluid dynamics)
was presented, which was developed for the design of large aircraft. For the complicated fluid model-
ing and high-resolution simulation of turbulence, CCFD compares various models and the method to
get high-resolution result and detailed fluid model. Oriented for the parallel computing in terms of ten-
thousand processors, the programming model, load balancing and communication overlap in CCFD
were improved. In CCFD batch processing, double-model control arguments, computing monitoring
and other user-friendly functions were also provided. By testing on the “Tianhe No. 1”, it can be seen
that the time-costs of job decreased steadily, and the speed-up ratio increased constantly.
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