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A NUMERICAL STUDY ON AERODYNAMIC CHARACTERISTICS OF A ROTATING
PARACHUTE IN STEADY DESCENDING MOTION

SE. Je', SG. Jungl, S.H. Kwagz, RS. Myongs, and T.H. Cho”

In this paper a method for analysing aerodynamic characteristics of a rotating parachute in steady descending
motion is presented. Because of a complex geometric configuration of the parachute associated with side vents and
discontinuous skirts, special procedure was adopted to handle the geometry in the analysis. A panel method was
successfully applied to the present problem and yielded good results using above procedure. A CFD code using the
full Navier-Stokes equations was also applied and produced good resulls. Parachute free drop and wind mmnel tests
were performed to determine the fully developed canopy configuration and aerodynamic characteristics. The method
can be used for optimizing the parachute size and side vent configurations.
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Fig. 4 Wind tunnel test
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Table. 1 C), and V, of parachute

e} dd m= NS ZE=E
Cp 1.0483 1.14
Vst 8] 10.487m/s 10.06m/s
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0.7931
0.6897
05862
04828
03793
0.2759
01724
0.0690
-0.0345
-0.1379
-0.2414
-0.3448
-0.4483
-05517
-0.6552
-0.7586
-0.8621
-0.9655

T

-1.0690
-1.1724
-1.2758
-1.3793
-1.4828
-1.5862
-1.6897
-17931
-1.8966
-2.0000
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Fig. 6 Cp distribution of parachute external surface
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Fig. 7 Cp distribution of parachute inner surface
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Table. 2 Comparison of drag coefficients in theoretical prediction
and experimental data
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Fig. 8 Roll moment coefficient change for angular rate and
descent velocity
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Fig. 9 Relation of angular rate and side vent area in constant

descent velocity
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Table. 3 Steady state angular velocity

©)

T Vo Diameter Cp Descent Velocity Steady State Angular Rate
Experiment 11.862m/sec 1.0m 0.623 12(m/sec) 2.64(rev/sec)
Steady State 12m/sec 1.35m 0.611 13(m/sec) 2.9(rev/sec)

Rotating 12m/sec 1.35m 0.639 14(m/sec) 3.2(rev/sec)
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