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Abstract This paper describes the parachute dynamics modeling and simulation results for the development of
training simulator of a HALO (High Altitude Low Opening) parachute, which is currently in use for military purposes.
The target parachute is a rectangular shaped parafoil and its dynamic model is derived based on the real geometry
data as the 9-DOF nonlinear equations of dynamics. The simulation was conducted through the moment of inertia
and its aerodynamic derivatives to reflect the real characteristics based on the MATLAB/Simulink. In particular, its
modeling includes the typical characteristics of the added mass and moment of inertia, which is shown in the strong
effects in Lighter-Than-Air(LTA) flight vehicle. The proposed dynamic modeling was evaluated through the
simulation under the spiral turning flight conditions of the asymmetric control inputs and compared with the
performance index in the target parachute manual.
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Fig. 4. Geometric definition of parachute
Table 1. Geometric data of parachute
Parameter Value Parameter Value
parafoil chord (c) 3.96m | parafoil weight (m,) | 6.36 kg
parafoil thickness (t) | 0.53m | payload weight (m,) | 145 kg
parafoil height (a) 1.1 m | payload length (¢y) 1.5 m
parafoil span (b) 8.7m payload width (/) 0.4 m
length of 1 1i
ength o ((;;mtro M 53m payload height (#,) | 0.3 m
B} Rk BEE M, o) 3, = e
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Table 2. Simulation cases

No. Flight ds da
Case 1 base 0 0
Case 2 turn flight 0 -0.5(Half Brake)
Case 3 turn flight 0 -1.0(Full Brake)
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e 3. Simulation evaluation

Item Manual Simulation Evaluation

Forward Speed

8.9~13 m/s 9.9 m/s suitable

Rate of Descent

43~49 m/s 4.9 m/s suitable

Time for 360 deg

3~10 sec 6.1~7.2 sec suitable
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