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Aircraft Conceptual Design Techniques to Assign Lift Coefficients
Separately to Main Wing and Horizontal Tail

ABSTRACT

Cruise lift coefficients are generally determined during the aerodynamic design stage based on
the requirements of the aircraft. To make the aircraft trim at this lift coefficient, shape,
incidence angle, and position of the tail as well as the airfoil are adjusted. However, it is not
trivial to achieve the longitudinal trim condition with prescribed static margin. In this paper, a
design methodology that achieves the trim condition with separately given lift coefficients for
main wing and horizontal tail under prescribed static margin using three dimensional
aerodynamic analysis tool, AVL, and simple trim relation is presented.
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Fig. 1. Diagram for pitch trim
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Fig. 2. Relation between the distance between the
aerodynamic centers and the lift curve slope ratio
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Fig. 3. Incidence angle vs Lift coefficient
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Table 3. Comparison with different sizes of
tail wing
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Fig. 4. Angle of attack vs Lift & Moment Coefficient
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Fig. 5. Summary of the trim finding process
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