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Designing method of supersonic nozzle with controllable contour

ZHAO Yilong, ZHAO Yuxin, WANG Zhenguo, YI Shihe
(College of Aerospace and Materials Engineering, National University of Defense Technology, Changsha 410073 , China)

Abstract; A designing method of supersonic nozzle with controllable contour based on B-Spline curve and characteristic line algorithm is

proposed. The contour of the nozzle was adjusted by assigning the distribution of Mach number on the nozzle’ s axis. The reliability of the designing

method was validated by numerical simulation, which shows that the outflow of the nozzle with high quality can be produced and the contour can be

adjusted freely. The result also shows that the nozzle designed by the proposed method can produce better flow than the minimal length nozzle

(MLN) with the same length.
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Fig. 1 Mesh of the nozzle’ s characteristic line
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Fig.2 Mach number of the nozzle’ s axis
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Fig.3 Nozzles with different contour
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Fig.4 Mach number contours of No. 1 nozzle
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Fig.5 Mach number contours of No.2 nozzle
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Fig.6  The contours of the nozzle with and without viscous
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Fig.7 Mesh of the Mach3. 0 nozzle
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Fig.8 Mach number contours of the Mach3. 0 nozzle
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Fig.9 Mach number contours of the nozzle

designed by the proposed method
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Fig. 10 Mach number contours of the minimal length nozzle(MLN)
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Fig. 11  Mach number of the nozzle’ s outlet
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Fig. 12 Mach number of the nozzle’ s axis
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