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SCOPE

XFLR is a software use for aerodynamic analysis of gliders. The purpose of this report is to validate results
generated by XFLR5 v6.05 against experimental data published in NACA TN 1270 report [1].

General

Two wings have been simulated — NACA 2.5-8-44,16 and NACA 3.5-12-44,22.1, as designated in the report,
smooth leading edge only, air density in the wind tunnel 2.836 kg/m3, kinematic viscosity 0.74e-5m2/s
(estimated). Wing tips have not been simulated due to limitation of the method. All three “built-in” methods
of analysis have been used, i.e. LLT, VLM, and 3D Panels.

Wing NACA 2.5-8-44,16 has been analyzed for Re=4.32e6 and M=0.13.

Descriptin:
NACA 2.5-8-44,16
Symetic © RightSide ~ LeftsSide Insert before section 1| [Insert after section 1| Delete section 1
y (mm) chord (mm) offset (mm) dihedral twist(") foil X-panels X-dist Y-panels ¥Y-dist
1 o 814.00 0.00 00 0.00 NACA 4416 8 Cosine 13 Uniform
2 228600 326.00 12181 -4.50 NACA 4412
Wing Span 4572.00 mm
Area 2.61 m
Projected Span 4572.00 mm
Projected Area 2.61 m
Mean Geom. Chord 570.00 mm
Mean Aero Chord 504.82 mm
MAC Span Pos 973.91 mm
’—————#__——lﬁ__—————i( Aspect ratio 8.02
T T
— —= Taper Ratio 2.50
} } Root to Tip Sweep 0.00 ©
| | Number of Flaps 0
£ WACA 4412 Total VUM Pancls 208 Maxis 2500
=] b= Number of 30 Panels 432 Max s 5000

e e — . Axes Panels
I . - I = - [ surfaces Outine
o S Foil Names [7] Masses
L x JL v JL =
[ o ][ Resetscales | [ pickcenter |
Ciip Plane {
Wing NACA 3.5-12-44,22.1 has been analyzed for Re=4e6 and M=0.19.
. Desaiption:
NACA 3.5-12-44,22.1
Symetric © RightSide ~ LeftSide Insert before section 1] [Insert after section 1] [Delete section 1
ylmm)  chord (mm) offset (mm)  dihedral twistl?) foil X-panels X-dist Y-panels ¥-dist
1 000 590.00 0.00 00 000 NACA 44221 8 Cosine 12 Uniform
2 228600 16847 105.38 300 MACA 4412
Wing Span 4572.00 mm
Area 173 m
Projected Span 4572.00 mm
Projected Area 173 m
Mean Geom. Chord 379.23 mm
R S . S Mean Aero Chord 418.28 mm
I S T - ————ee MAC Span Pos 931.25 mm
[ | Aspect ratio 12.06
= haca4a Taper Ratio 3.50
I — ——— Root to Tip Sweep 0.00 ©
[ iy 1 e = Number of Flaps 0
S S SIS e Total VLM Panels 192 Maxis 2500
e Number of 30 Panels 400 Max is 5000
Axes Panels
[ surfaces Outline
Foil Names [] Masses
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Conclusion

1. None of XLRF methods predict stall.
2. CL is rather close to the experimental data up to AOA~8 (3.5-12-44,22.1) and 12(2.5-8-44.16)
degrees. VLM method gives the best approximation within this range of AOA.

3. CD is somewhat optimistic and reasonably consistent with experimental data up to CL~1.0. LLT

method demonstrates the best approximation within the specified range of AOA.

4. Cm is always somewhat greater (negative) then experimental data and is within reasonable proximity

up to CL~1.0. 3D panels method gives the closest to experimental data results.
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