Aircraft directional stability prediction method by CFD
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The aim of this paper is to present a new method to predict aircraft directional
characteristics. The proposed approach is completely CFD based and it has been dewveloped
with more than 300 simulations of compleie and pariial aireraft configurations. The meihod
accounts for mutual aerodynamic interference effects among components. First, the isoated
vertical tailplane and fuselage vawing moment coefficients are calculated Then, correction
factors are applied to take into account for aircraft components (fuselage, wing, vertical and
horizontal tailplanes). The corrected yawing moment coeflicients represent the contributions
of writical tailplane and fuselage to aircraft directional stability, including the aerodynamic
interference ameng all aircraft componenis. Finally, the method is tested and compared to
typical semi-erpirical approaches (USAF DATCOM, ESDU).

Nomenclature

aspect ratio
conpressibility comection factor
span
three-dmmensional lift curve slope
anfoil ift cuirve slope
= yawmg moment coefficient due to suleslp
chord
fuselage diameter
fuselage
e = fuselage tailcone
J horizontal tailplane
vertical tailplane yawing moment coefficient ammn
aerodynanuc mterference factor
fuselage length
Mach number
fuselage radms
planform area
vertical tailplane
wing
vertical distance
angle of attack
angle of sideslip
sweep angle
taper ratio
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MNote: a symbol wnitten without subscript refers to wmg, otherwise subscnpt indicates the conponent.
Example: A is the wing aspect ratio, whereas A, is the vertical tailplane aspect ratio.

! PostDoc, Dept. of Industrial Engmeering, Via Claudio, 21, 80125, Naples, Italy, pierluigi.dellavecchiaf@unina.it,
ATAA Member.

*  Associate Professor, Dept. of Industrial  Engineermg, Via Clandio, 21, 80125, Naples, Italy,
fabrzio.nicolosi@unma.it, AIAA Member,

* PhD Student, Dept. of Industrial Fngineering, Via Claudio, 21, 80125, Naples, Italy, danilo.ciliberti@unina.it,
ATAA Member,

1
American Institute of Aeronautics and Astronautics



