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Modeling & Simulation based System of Systems Engineering

Abstract

Abstract: To accommodate the dark and unstructured underwater working environment, the near-body
pressure distribution characteristics of a bionic robot fish undulating in near wall region is studied. The
feasibility of using artificial lateral line(ALL) to estimate the wall effect and flow field parameters is
analyzed theoretically. A CFD(computational fluid dynamics) coupled solution model for near-body
pressure simulation of a bionic robotic fish swimming near the wall is established and a near-body
pressure data extraction and processing method is proposed. The effect of the wall clearance, inlet flow
velocity and strouhal number (St) on the fish near-body pressure distribution is analyzed. The results
show that the wall effect and inlet flow velocity can be characterized by near-body pressure distribution,
which provides a reference for the flow field identification and parameter prediction in the unstructured
underwater environment.
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(1. Beihang University, Beijing, 100191, China;
2. Engineering Research Center of Complex Product Advanced Manufacturing System,Ministry of Education, Beijing, 100191, China)

Abstract: Through the typical cases in the field of military, society, manufacturing etc., this paper
introduces the concept and features of complex engineering system of systems as well as the significance
of modeling and simulation for the study of complex engineering system of systems. Taking complex
product manufacturing as an example, the evolution process from systems engineering to model-based
systems engineering (MBSE) and then to modeling and simulation-based system of systems engineering
is analyzed. The characteristics and challenges of modeling and simulation of complex engineering
system of systems is discussed. Some research topics in filed of MSBS2E is introduced, which includes
model theory and methods, computing methods and platforms and uncertainty problems.
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Fig. 1 Traditional system engineering development mode for complex products
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Fig. 2 Model-based system engineering development mode
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