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Optimization Design of Single-expansion-ramp Nozzles Using Genetic Algorithms
Based on a Parabolized Navier-Stokes Solver
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Abgract : The sngle and multi-objective optimization designs of several 2D sngle-expanson-ramp nozzles
(SERNSs) are carried out by single-objective genetic algorithm (GA) and multi-objective GA's (including NCGA
and NSGA-11) . In these optimization design processes, the SERN flowfields are calculated with SSPNS (sin-
gle-sweep Parabolized Navier- okes algorithm) codes which are proved highly accurate and highly efficient for
supersonic/ hypersonic flowfield smulations. The single-objective optimization design results show that the ob-
jective (i.e. thrust coefficient) isimproved, but the lift coefficient istoo low. Inthe 2= and 3-objective optimi-
zation designs, Pareto optimum fronts of thrust coefficient , lift coefficient and pitching moment coefficient are
obtained. Results show that the cowl length and initial expanson angle of the ramp influence the SERNs per-
formance sgnificantly. It isa s shown that the shorter the cowl is, the higher the lift coefficient is, and the
larger the initial expanson angle is, the smaller the pitching momentum is.

Key words: singleexpanson-ramp nozzle (SERN) ; optimization design; genetic algorithms ( GAs) ; sacer
marching a gorithms; Pareto optimum front
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