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Numerical Research for the Effects of Engine Failure on Longitudinal
Aerodynamic Characteristics of a Civil Aircraft Take-off Configuration

Guo Shaojie, Wang Bin, Su Cheng, Shi Xiaotian
(The Second Research Institute, China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: It is important to study the influence and mechanism for longitudinal aerodynamic characteristics of a
civil aircraft due to engine failure at takeoff stage. It is of important significance to ensure the effective operation
and safe flight of the aircraft. Three-dimensional compressible RANS equations on a point-to-point multi-block
structured grid are used to investigate the effects of engine failure on longitudinal aerodynamic characteristics of
a civil aircraft take-off configuration, Firstly, the DLR-F11 standard model is computed to validate the reliability
of the research method. Results show that the computational predictions agree well with the experiment results,
so that the research method could be used to predict flow field of a complex civil transport aircraft configuration
with high lift device. Secondly, the effects of engine failure on longitudinal aerodynamic characteristics of a civil
transport aircraft are investigated, The results show that engine failure not only makes the drag coefficient in-
creasing obviously, but also affects the lift coefficient, pitching moment and stall characteristics adversely.
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