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Investigation of the Shape of a Rotating body for Peeling Control to be Attached to Aircraft Flaps
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Fig.1 NLR 7301 Multi element Airfoil with Rotating body
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Table.1 Wing model specifications

Basic airfoil chord[m] 0.57
Flap chord[%] 32
Flap angle[deg] 40
Flap gap widths[%] 2.6
Overlap[%] 53
Cylinder position[%] 84.375
Cylinder max diameter[mm] 9.6388
Gap between flap and cylinder[mm] 0.5
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Fig.2 Shape of dimple for Rotating body
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Table.2 Dimple shape specifications

b/d c/d | k/d k/c 0
G)) 81.451°
(b) 0.0152 | 0.0828 | 0.00794 | 0.0958 —_
(c) 60°
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Fig.3 Computational grid and Boundary
Table.3 Boundary conditions
Boundary surface Boundary condition
Far field Uniform flow
Main Viscous wall
Flap Viscous wall
Cylinder Moving wall
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Table.4 Main flow condition

Reynolds number] -] 2.51x10¢
Mach number|-] 0.185
Angle of attack[deg] 2
Reference pressure[Pa] 103512
Temperature[K] 288.15
Turbulent energy[m?/s?] 9.0x10°
Specific dissipation rate[1/s] 1.0x10°
Density[kg/m?] 1.2514
Kinematic viscosity[m?2/s] 1.43x10°
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Fig.4 Average velocity distribution and streamline
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Fig.5 Average pressure distribution and contour

= 2.87
(@)

K EHA TR O 125 Cl & HL%R% Cd DEMEZ K 6 12
A6 KV, [FHRARARERERE LV [ ARER ERED )73 Cl
WL, CAIRRAD L2 Z E3fERTE 5. o0, SiFikk
L/D BREL 2o TWWD. JRAHITHA LTI RIBE 2 #0iH]
TETWDHD, BTN L2 ERERTHD &5
Z25. Fl, BEsEO~ 7 X AR I 0 EhRmL, [F
RN O TR EIITR D FR~NEE LD Ths b
=z25.

2.92
2.91

2.9 -
2.89
2.88

® nocylinder

m Cone

¢ Arc
2.86

2.85
2.84
2.83 e

2.82
0.076 0077 0078  0.079 0.08 0.081  0.082
Cd[]

Fig6. Relationship between Cl and Cd for each rotating body
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