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DESIGN-ORIENTED AERODYNAMIC ANALYSES OF HELICOPTER ROTOR IN HOVER

H.-J. Jung', T.-S. Kim', C-H. Son’ and C.-Y. Joh"

Euler and Navier-Stokes flow analyses for helicopter rotor in hover were performed as low and high fidelity
analysis models respectively for the future multidisciplinary design optimization(MDQ). These design-oriented analyses

possess

several attributes such as variable complexity, sensitivity-computation capability and modularity which analysis

models involved in MDO are recommended to provide with. To realize PC-based analyses for both fidelity models,
reduction of flow domain was made by appling farfield boundary condition based on 3-dimensional point sink with
simple momentum theory and also periodic boundary condition in the azimuthal direction. Correlations of thrust, torque
and their sensitivities between low and high complexity models were tried to evaluate the applicability of these analysis
models in MDO process. It was found that the low-fidelity Euler analysis model predicted inaccurate sensitivity

derivatives at relatively high angle of attack.
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Fig. 1 Modularization of analysis models
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Fig. 3 Meshes on far boundary surfaces
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Fig. 4 Convergence histories of rotor thrust coefficients
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