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Numerical Investigation of Flow Oscillation in Dual-Bell Nozzles
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In dual-bell nozzle, periodic flow oscillations occur during the low-altitude operation. Numerical investigations are
carried out in order to clarify the influence of the base nozzle contour. The symmetric flow oscillation and the
asymmetric oscillation occur with the base nozzle designed as a truncated perfect nozzle. With the base nozzle
designed as a compressed truncated perfect nozzle, a coupling oscillation of the Mach disk oscillation and the
symmetric mode oscillation of the separated jet oscillation is observed with the larger amplitude.
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Fig. 1 Schematic of flow pattern for each operation mode
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Fig. 3 Nozzle contours (Throat radius is 10mm)
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Fig. 4 Computational grid of CTP-NPE
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Fig. 5 Mach number distribution (NPR=10)
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Fig. 6 Spectral analyses of wall pressure fluctuation
in TP-NPE nozzle at point C (NPR=10)

Fig. 7 Mach number contour and iso-pressure surface (p/p,=2.0) in
TP-NPE nozzle at NPR10
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Fig. 8 Spectral analyses of wall pressure fluctuation
in CTP-NPE nozzle at point D (NPR=10)

Fig.9 Mach number contour and iso-pressure surface (p/pb=1.0) in
CTP-NPE nozzle at NPR10
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