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Investigation of Dynamic Loading
Software on an Aircraft's Wing and
Horizental Tail, by Elevator Deflection

In this research, a dynamic simulator software has been designed to
calculate the time varying load factor acting on an aircraft wing and
on a horizontal tail relation to elevator deflection angle. The related
loading equations were extracted and solved by MATLAB software and
were presented as a GUI software. By introducing time varying angles
of the elevator deflection in each flight maneuver and the necessary
derivatives, the dynamic load factor on the wing and on horizontal tail
were calculated with respect to time. In derivation of equations, the
moment due to elevator camber, the effect of time lag in downwash,
and the change in tail angle due to rotation were also considered.
Comparing the results with the analytical ones confirms the reliability

b

M. Bayati’, Assistant Professor,
Department of Aerospace
Engineering, Urmia University of

of the software. This software provides a rational approach in aircraft Technology

loading calculations that is applicable for structural design of the wing )

and the horizontal tail, as well as for conformity with the requirements *Corresponding  Author,  Postal
of aviation regulations for loading, to obtain an airworthiness Code: 571'55'419’ U“T“a’ IRAN
certificates. mbayati@uut.ac.ir
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Geometry.
§(m"2)
Gross wing area including area within fuselage
S_t(m"2)
Gross honizontal-tal area including that intercepted by fuselage
Wikg):
Airplne mass

1_yy(m):
Moment of Inertia about Y axis
x_t(m):
Length from center of grawity of airplane to aerodynamic center of tail
[negative for conventional airplanes]
rtho(kg/m"3):
Mass density of ait
V(m/s):
Airplane velocity

Aerodynamic:

(d_C_L)/(d_alpha) Slope of airplane Lft curve

(d_C_L_t)/(d_alpha t): Slope of Tail bft curve

d_cpsilon)/(d_alpha):  Downwash factor

(q_t)/(q: Tail efficiency factor

K Empucal auplane damping factor

(d_C_L t)/(d_delta): Elevator effectiveness factor

d_C_m_t)/(d_delta_t): Rate of change of tail moment with camber due to elevator angle
_C_m)/(d_alpha):  Rate of change of moment coefficient with angle of attack
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