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Dynamic response of the aircraft to wind. shear using multi-points loading
approach
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Microburst wind shear is very dangerous and threatening for aircraft in low altitude flight, which makes
Received 02 October 2017 aircraft uncontrollable and also difficult in forecasting and detection. This is consequential research in
Accepted 10 January 2018 order to make the aircraft controllable when encountering the phenomenon. Most studies have simulated

Available Online 01 February 2018 aircraft encountering the microburst by applying single-point model. This model, consider location of

microburst on the aircraft center of gravity, where microburst must be applied all through fuselage,

Keywords: . . S A . N . R
Microburst wing and tail combination. For more realistic simulation, microburst should be applied to more points of
Wind shear aircraft body in addition to C.G., which is known as developed multi-points model. Applying the
Multi-points model influence of wind gradients to aircraft body is the advantage of this model. In this paper, results of both
Single-point model single and multi- points was conducted and compared. In comparison of single-point model with existing
methods in references, has provided a proper consistency with the tolerance of 10%. Considerable
results have shown in comparison of single-point and multi-points model in accordance to flight
trajectory response, heading angle and pitching moment to wind shear model and the ability of the
multi-points model for modeling of aircraft realistic flight encountering microburst has been proved.
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Fig. 2 Aircraft encountering with microburst and deviating from the
flight path.
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Fig. 4 Coordinate system and reference frames in the microburst
presence
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Fig. 6 Discretizing in the longitudinal direction
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Fig. 5 Schematics of the aircraft multi-points model equations under
the microburst influence
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Fig. 9 The pitching moment induced by the wind effect to per section
vs. location of microburst.
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Fig. 7 The microburst horizontal component with Turbulence
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Table 4 Initial conditions of aircraft
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Fig. 12 The aircraft’s flight path for the both models under the
microburst influence and no microburst condition.
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Fig. 13 The airspeed graph for the both models
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Fig. 10 Continuous lines: Pitching moment induced by microburst to
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Pitching moment induced by microburst for the rigid body models
(single-point model).
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Fig. 17 The thrust vs. time graph
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Fig. 18 The aircraft flight path in pilot’s several reactions
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Fig. 14 The angular velocity (q) graph for the both models
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Fig. 15 The angle of attack graph for the both models
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Fig. 16 The heading angle graph for the both models
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