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of Solar Powered Aircraft
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Abstract: A model of multidisciplinary design optimization (MDO) is established for the typical mission
requirements of solar powered aircraft. It takes the total weight as the objective of optimization, consid-
ering the design variables and constraints dealt with three main subsystems including flying perfor-
mance, energy, and weight. Considering the uncertainty of design variables, sequential optimization and
reliability assessment (SORA) is introduced to the concurrent subspace optimization (CSSO) process.
The reliability analysis and MDO are performed sequentially in order to improve the execution efficien-
cy. The response surface approximate model with updating function is used to reduce the computational
cost. The solving architecture is constructed with the iSIGHT software. Taking the European solar
powered aircraft "HeliPlat” as an example, the rationality of the MDO model and the effectiveness of the
proposed method are validated. The reliability based MDO framework can be applied to practical engi-
neering solar powered aircraft design.

Key words: multidisciplinary design optimization; solar powered aircraft; concurrent subspace optimiza-

tion; sequential optimization and reliability assessment
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