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Multidisciplinary Design of Bipropellant
Propulsion System in Three Methods,
Optimal Design, Reliability Based Design
and Optimal Reliability Based Design
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The need to improve the reliability and safety requirements, has led to increasingly
utilization of reliability based design approaches. In this study, reliability based
multidisciplinary design optimization for a bipropellant propulsion system has been
investigated. The objective function is minimizing the total system mass and design
constraints are the total impulse and the temperature of the wall of the combustion
chamber. Monte Carlo simulation methodology is used to apply uncertainties in the
problem and to show the reliability of the system under these uncertainties. The mass,
functional and geometric results of the bipropellant propulsion system are differentiated
for optimal design, reliability based design and optimal reliability based design. Then,
considering the results, the concepts and definitions of design methods are compared and
discussed and it is shown that the reliability based multidisciplinary optimization while
having the desired mass, has high reliability.
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