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The Calculation of Aerodynamics and Flare Control Force for
Controlled Parafoil

Zhang Shunyu Qin Zizeng Zhang Xiaojin
(Department of Aerospace T echnology, NUDT, Changsha, 410073)
Abstract In this paper, the “equivalent airfoil flexible model” for the aerodynamic calculation and the “two body hinged
model” for the flare control force calculation of a parafoil is established. The aerodynamics of the parafoil is calculated by using
the nonplane—vortex grid-method. On the basis of these calculation results, the flare control force is calculated.
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Fig- 1 Physical model of aerodynamics calculation

Fig- 2 Demonstration of nonplane~vortex—grid-method
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Fig-3 Comparison of test data and calculation for AR3. 0 lift coefficient
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Fig-4 Calculation of AR3. 0 lift coefficient with flap deflection
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Fig.5 Demonstration of two body hinged model Fig.6 Demonstration of dynamic balance of flap
2 2 2
T
F. F}’ p T
s ; F« F, 0
» T 0 6

, 0

[) n
T d= [Z pi dSJ dx (1)
3
n
, dx 0 ,d , dL



(= N S O O

Nicolaides J D, Tragarz M A. Parafoil Flight Performance. AIR FORCE: 20-9-71/250, 1971
Nicolaides J D. Parafoil Wind T unnel Tests. AFFDL-T R-70-146, 1971
Geiger R H Wailes W K. Advanced Recovery System Wind T unnel Test. N90-27653, 1990
Xiao Xiyu, Qin Zizeng- The Simulation of Aerodynamics for a Controlled Parafoil- ICES“92, HongKong, 1992
, 1997 (4)
, 1981

24 1999 3
(n, r
4
s " ” [4] 77
8 [3]
2500 500
2000 400
As = 1200sg — ft As — 1200sq — fr
Q = 9psf ]
- 1500 A 300 1
= = |
= 1000 =~ 2004
500 100+
o T T T T 1 O - 1
0.0 0.2 0.4 0.6 0.81.0 6
di Deff)
7 8
Fig- 7 Calculation of flare control force vs deflection Fig- 8 Test data of flare control force vs deflection



