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ABSTRACT

At the early stages of development of high-speed propulsion systems, associated uncertainties
cannot be easily modeled into probabilistic distributions, owing to the lack of test data, cost, and
difficulty of simulating real-flight environments on the ground. To tackle this issue, in this
research, the combustion efficiencies of dual-combustion ramjet engines are assumed to have been
provided by experts and quantified by evidence theory. Using quantified uncertainty, the inlet
area and combustor exit are optimized while satisfying reliability margins of thrust and thermal

choking. The result shows a reasonable design of the engine under uncertain circumstances.
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Fig. 1 Concept of DCR Engine.
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Fig. 4 Combustor Exit Mach No.
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Table 1. BPAs for combustion efficiencies.
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Table 4. Comparison of Deterministic and Evidence

Based Design Optimization.
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M, 1.0
PI[C,, <0.17] 0.15 0.0 0.0
PI[M, <1.0] 02571 | 0.0386 0.0
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