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Prediction for Helicopter Low-Speed Height-Velocity Diagram
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Abstract: The low-speed height-velocity (HV) diagram of a helicopter is analytically predicted based on
the idea of minimizing the unsafe region of the HV diagram under the condition of realistic autorotation
landing. The autorotation landing of the helicopter is formulated as a nonlinear optimal control problem.
The state equations are described by an augmented longitudinal three-dimensional rigid-body flight dy-
namic model. The nonlinear optimal control problem is solved by using direct transcription and nonlin-
ear programming. For UH-60 helicopter, the analytical methodology is used to develop a reasonable es-
timation of the one-engine-inoperative (OEID) low-speed HV diagram with 1 s pilot delay. The OEI auto-
rotation landing procedures from the high hover point, knee point and low hover point are presented.
The results show that the autorotation landings can be made by using normal pilot procedures.

Key words: helicopters; height-velocity (HV) diagram; autorotation landing; optimal control; three-di-

mensional rigid-body model; engine failure
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Fig. 4 Optimal autorotation landing for high hover point
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