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Abstract: The traditional single-core processor can not meet the technical requirements of
advanced fluid machinery research and development with researches on the basic parallel
algorithms of fluid machine, while the rapid development of high-performance computer provides
a solution. Physical modeles of fluid machinery and the architecture of high-performance
computers are deeply studied, and an efficient parallel computing model (HP2H) that can fully
express the parallelism of the physical model is designed. HP2H takes fully account of multi-layer
geometry of a fluid machinery and multr-layered logic architecture of a high-performance
computer. Moreover, HP2H deeply exploits the parallelism of computing platforms, computing
models and physical models to achieve efficient task mappings from physical models to computing
resources. According to the actual application background of the numerical simulation of axial-
flow compressor rotors, the model is parallelly implemented with coarse-grained parallelism and

fine-grained parallelism. Functional tests and performance tests are performed on HP2H
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computing model. Results show that when the computing core is upgraded from 36 cores to 432

cores, the computational performance increases by 12 times and the parallel efficiency achieves

100%. Experimental results show that HP2H achieves a good computing performance under the

premise of correctly implementing the numerical simulation of the turbomachinery. It is the use of

coarse-grained parallelism and fine-grained parallelism, HP2H can run on different computing

platforms and easily realize the expansion of computing scale, which means that the HP2H

computing model has a good portability and scalability.

Keywords: fluid machinery; coarse-grained parallelism; fine-grained parallelism; parallel compu-

ting model
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