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General Layout/Flight Control Integrated Design for
Novel Ducted Quadrotor Aircraft
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(National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics, Nanjing University

of Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: A conceptual design method of integrated general layout/flight control is presented for a new

ducted quadrotor aircraft. Firstly, under the premise of meeting the design requirements, three configu-

ration schemes for aircraft are proposed. Secondly, the overall design model and control model are es-

tablished. The parametric design of ducted quadrotor aircraft with different configurations is carried out

by using the overall design model, at the same time, the balancing results for different states and the

control effects of different configurations schemes are compared in the control model. Then, an evalua-

tion system is obtained. Finally, three schemes are evaluated to decide the final design.

Key words: ducted quadrotor aircraft; configuration design; overall design model; flight control model;

evaluation
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(a) Front and rear arrangement of double
ducted rotor systems
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(b) Front and rear arrangement of three
ducted rotor systems
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Fig. 1 Diagrammatic sketch of the second basic layout

K2 HEEREAMGRRER

Fig. 2 Diagrammatic sketch of the third basic layout
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(a) Front and rear arrangement of multiple
ducted rotor systems
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(b) Completely symmetric arrangement of multiple
ducted rotor systems
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Fig.3 Diagrammatic sketch of the fourth basic layout
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(b) “H” shaped layout

(a) Cross shaped layout
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Fig. 4 Basic layout of a new ducted quadrotor aircraft
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Fig. 6 Structural diagrammatic sketch of a single duc-

ted rotor system
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Tab.1 Parameter ranges of ducted rotor system
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Fig. 7 *“8” shaped ducted system with overlapping
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Fig. 8 Model of partially overlapped rotors
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Fig. 12  Pitch angle response curve
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Fig. 13 Yaw angle response curve
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Tab.3 Qualitative index dimensionless
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