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Table 1 Envelope of refueling boom
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Fig.1 Envelope diagram of the boom on KC-135
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Fig.2 Front view 1 of flight envelope of the receiver
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Fig.3 Front view 2 of flight envelope of the receiver
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Fig.4 Control mode structure diagram of the receiver
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Fig.5 Response curves of the longitudinal channel of

the receiver
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Fig.6 Response curves of the lateral channel of the receiver
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Table 3 Flight boundary and safety quality evaluation of
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Numerical Identification Simulation Research on Flight Boundary of the Receiver

Duan You, Zhao Wenbi, Qu Yaohong
Northwestern Polytechnical University, Xi’an 710072, China

Abstract: The receiver envelope range is very important for docking and refueling during boom air refueling. It is
presented that a numerical identification method for the flight boundary of receiver under different interference levels.
Firstly, by calculating the envelope of boom on KC—-135, we give the feasible flight range of the receiver. Secondly, on
the basis of analyzing the longitudinal and lateral motion models of the receiver, a multi-mode double closed-loop
control system of the receiver is designed to keep the speed, attitude angle and position of the receiver stably. Finally,
by digital simulation analysis of various modes of the receiver, the range of flight boundary of the receiver under
different interference levels is analyzed and the flight safety quality level of the receiver is determined. The results
show that the receiver is no longer suitable for the aerial refueling task under the interference level, which has a
strong guiding significance for the aerial refueling flight test.

Key Words: boom air refueling; receiver envelope; double closed loop control; flight boundary; flight quality
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