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Topology Optimization of Distributed Control System Communication
Network for Turbine Based Combined Cycle Engines
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(1. College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China;
2. Beijing Power Machinery Research Institute, China Aerospace Science and Engineering Group, Beijing, 100074, China)

Abstract: A distributed control system (DSC) is critical to improving the thrust-weight ratio and the reli-
ability of turbine based combined cycle (TBCC) engines. A topology of communication network is im-
portant for distributed control system (DSC). A topology optimization for TBCC communication net-
works is proposed based on intelligent algorithms. The engine geometric model and grid model are
formed. The optimization index is constructed by system weight and reliability, and constraint condi-
tions are established by considering temperature limitations and reliability of smart nodes. The particle
swarm algorithm and the genetic algorithm are employed to optimize positions and the ring topology of
central smart nodes, respectively. Finally, a star-ring hybrid topology is obtained. The simulation re-
sults show that the new approach reduces the weight of DCS with hybrid topology by 51. 9% , compared
with that of the centralized control system with a star topology.
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Tab.3 Information after optimization of smart central Node
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