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Parellel Numerical Simulation of the Three- dimensional Flow Field
around the Hypersonic Waverider Shape Vehicle

FAN Xiae-qiang, LI Hua, LI Xiae-yu, TIAN Zheng yu
(College of Aerospace and Material Engineering, National Univ. of Defense T echnology, Changsha 410073, China)

Abstract: Based on the distributed parellel computing platform with the LINUX+ MPI parellel environment, a parellel nu-
merical computing method with finite volume method( FVM), OC- TVD scheme, B- L turbulence model and domain decom-
position method was developed to solve the 3— D compressible Reynolds— averaged N- S equations. This method was used to
simulate the flow field of the hypersonic waverider shape vehicle. The numerical results indicate that the shock across the zone
boundary is continuous and t he parellel speedup ratio reachs 6. 8 when 8 cpu is in using.
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Fig.1 Parellel simulation flow chart
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Fig.2 Pressure contours in a duct partitioned to 2 zones
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Fig.3 T he waverider figuration used in numerical simulation Fig. 4 Zones and meshes
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Fig.7 Pressure contours in cross section at the zone boundary Fig.8 Vectors in the symmetry plane
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Tab.1 Parellel computing efficiency of the program
) 8 ; 100 (s)
6.8, 1CPU 308 1 -
85% 8CPU 45 6.8 85%
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