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Abstraet: The well-developed turboemachinery-computational fluid dynamics code multi-
block aerodynamic prediction (MAP) was solved by data-parallelized computing and imple-
mented on a graphic processing unit (GPU) platform with the help of compute unified device
architecture (CUDA) technology:” The second-order upwind spatial scheme and the implicit
temporal scheme in”the original program were retained, while the linear system was solved
by implicit iterations. During the test of two turbomachinery examples on a single GPU, a
speed-up appeares to be 8.89 times comparing with one central processing unit (CPU)
process and 2. 39 times comparing with four CPU processes, with no extra deviation induced

into the result.
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Table 5 Run time of main procedures in single

process test of two-stage fans

CPU i} fa] /s GPURFE/s it

1 FRAE 0.194 0.216 0.898
Kt 1L 0 0.103

WA 5.863 0. 360 16. 29

I ] 42 i 5.104 0. 568 8.99

A ] 11.161 1.255 8. 89
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Fig. 7 Relationship between time consume per million

units and averaged diagonal plane scale
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