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Considering the importance of complex engineering systems design in the presence of
uncertainties, this research investigates multidisciplinary design optimization process for a
bipropellant propulsion system in the presence of uncertainties, which resultsin minimizing
the system mass as well as having a high robust. Accordingly, the multidisciplinary design
approach of the bipropellant propulsion system is expressed in both optimum design and
optimum robust design. By applying uncertainties, the mass, operational, and geometric
results of the propulsion system are expressed in terms of optimum design, robust design,
and optimum robust design. According to the results, it is shown that the lowest mass occurs
in optimum design mode however, in the presence of uncertainties, it is observed that it has
the least robust and reliability. Furthermore, It attempts to explain the difference between
the concepts of robust design and optimum design based on results.
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4. Bi-propellant Propulsion System
5. Uncertainty-Based Multidisciplinary Design Optimization
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6. Multidisciplinary Design Optimization
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10. Monomethylhydrazine (CH3NH)
11. Dinitrogen tetroxide (N20.,)
12. Regenerative Cooling
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13. Radiation Cooling
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