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Design of dual-bell nozzles' with different extension

pressure distributions
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Abstract: For dual-bell nozzles with different extension pressure distribution, the method
of characteristies was.used to design the’maximum thrust, constant pressure distribution, and
positive gradient pressure.distribution’s extended contours. Then design methods were verified by
simulation, and the operating processes of dual-bell nozzles with different extension pressure dis-
tributions were investigated. Results showed that, extended contours with specific pressure distri-
butions could be designed by the maximum thrust and reverse design method with wall pressure
known. Modes transition time’of dual-bell nozzles with extensions positive gradient pressure distri-
bution was less than engine start-up, but time of models with extensions negative gradient pres-
sure and constant pressure distribution was longer. Compared with the maximum thrust contour,
dual - bell nozzles with extension positive gradient pressure distribution had some performance
loss. When extension pressure rising value was 0. 001 5 time combustion chamber pressure, the

average specific impulse dropped by 0. 44 %.
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Fig.1 Design sketch of thrust optimized nozzles
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pressure distribution
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Fig.5 Design process chart of dual-bell nozzles with

constant pressure extension
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Fig.6 Five dual-bell nozzle contours
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Table 4 Modes transition time of dual-bell nozzles with

different extension pressures distributions
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Fig.15 Separation point locations of five dual-bell nozzles

at different flight altitudes
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Table 5 Performance of dual-bell nozzles with different

extension pressure distributions

g | EHM T P
L./s L./s %/ %
PP 0.0015 362.23 347.23 0.44
PP 0.001 363.02 347.76 0.28
PP 0. 0005 363. 64 348.18 0.16
CP 364.07 348.48 0.08
NP 364.40 348.75 0
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