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ABSTRACT

Dual bell nozzle is a type of altitude compensation nozzle, which is a nozzle that minimize the
losses of the specific impulse at the off-design point of a typical bell nozzle. In this paper, numerical
computations are performed to understand the transition characteristics of dual bell nozzles with fixed
expansion ratios. The major design variables are the length of extension and the angle of inflection. As
the length of the extension increased, the transition altitude and transition duration increased and the
reduction of the thrust coefficient decreased. As the angle of inflection increased, the transition altitude

and transition duration decreased and the reduction of the thrust coefficient increased.
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Fig. 2 The dual-bell nozzle and its operating model6].
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Table 1. Type of dual bell nozzle and design values.

Dual bell
Le/Lb a
nozzle type
DB0724 0.7 24
DB0824 0.8 24
DB0820 0.8 20
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Fig. 5 Boundary conditions.

Table 2. Computation conditions.

Solver Ansys Fluent
Configuration Axisymmetric
Turbulent model SST k-o
Propellant Jet A-1/LOx
Chamber pressure 60 bar
Chamber temperature 3701 K (by CEA)
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