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Derivation and Verification of the Relative Dynamics Equations

for Aerial Refueling

Jieun Jang*, Sangjong Lee** and Hyuk Ryu**

ABSTRACT

This paper addresses the derivation of 6-DOF equation of Tanker and Receiver’s aircraft for

aerial refueling. The new set of nonlinear equations are derived in terms of the relative

translational and rotational motion of receiver aircraft respect to the tanker aircraft body frame.
Further the wind effect terms due to the tanker’s turbulence are included. The derivation of
absolute dynamic equation for tanker aircraft written in the inertial frame is calculated from the
relative dynamics equations of receiver. The derived relative and absolute equations are

implemented the simulation in the same flight conditions to verify the relative motion and
compare the trim results by using the MATLAB/SIMULINK program.
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Table 2. Definition of Comparison Equations
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Tanker(T1) |Receiver(R1)| Relative(R2)
Ca_s Gl Trim Trim Trim
(T1=R1)|Caset Results] €25 |Results] ©@%€" | Resuits
Vitkph) | 140 140 140 140 140 140
B(deg) 0 0 0 0 0 -0.0001
a(deg) [5.7161|5.7161|5.7161 |5.7161| 5.7161 | 5.7161
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yideg) | O 0. 0 -0 0 0
x(m) 0 0 [-18.288-18.288] -18.288 0
y(m) 0 0 |-21.336|-21.336] —21.336 -0
H(m) 914 914 914 914 0 1.821
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d(deg) 0 0 0 0 0 -0
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Fig. 6. Tanker(T1) and receiver(R1) trim results of
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Fig. 11. Comparison of Relative(R2)
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Fig. 9. Comparison of Relative(R2) and Absolute(R1-T1) (Casel, Rudder Input)
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Fig. 10. Tanker(T1) and receiver(R1) results of absolute dynamics (Case2, Elevator + Rudder Input)
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and Absolute(R1-T1) (Case2, Elevator + Rudder Input)
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