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spline Foil

muﬁﬁsl
~N 2R &

“¥scale= 0.7
Yscale = 0.7
X = 0.9046
¥y = 01794
#Foil &%
Name Thickness (%]  at(%)  Camber(%) ot (%) Points  TE Flap (deg) TE XHinge Points  Centerline Style
1 Spline foil 30.30 23.50 114 74.80 60 0.00 0.00 B ] E
2 airfoil-1 30.30 23.50 114 74.80 50 0.00 0.00 B ]
20170225-manual

BROBBICELD L OICOHIZ KT v 745

QBlade
spline Foil

Options 2

w00 R 4 L
KL PH=ZT AN B

¥-Scale = 0.7
Y$cale = 0.7
x = 0.
v =

teix (1.0 f4iT)

| 4
¥ i at(%)  Camber (%) ot (%) Points  TEFlap (deg) TEXHinge TEYHinge  Show Poi
H IJ ;f‘%(L (5% Jﬁ!ﬁ) 16.00 5.41 46.10 60 0.00 0.00 0.00 0 /f
6‘j:/<“‘ % 6 7,_7:\ aj_ 23.50 114 74.80 59 0.00 0.00 0.00 I 6ij§é'f/’5 L/ f;ﬁll N
-
BIEL 220
20170225-manual*

B Spline foil ] Z3&IRL7-%. FRENRZ %27V w7

spline Foil

Fle View Foll Splines Options 2

0 B[O NNar b 7
KA =TI
' (S

%-Scale= 0.7
Yscale = 0.7
x = 0.0968
¥y = 0.1783

| AFail
46.10
0.00

15.57 16.00 *
74.80 59

23.50

1 spline foi
30.30

2 airfoil-1
20170225-manual*

Store the current splines in the foil database
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spline Foil
spline Foil

AFoil

Name hickness (%  at(%) Camber (%)  at (%) Points  [E Flap (deg] TEXHinge TE YHinge Show Points Centerline Style

1 spline foil 15.57 16.00 5.41 46.10 60 0.00 0.00 0.00 ] = E
2 airfoil-1 30.30 23.50 114 74.80 50 0.00 0.00 0.00 ] B

20170225-manual*

3 Spline foil] Z#7 U v 7 L& L7=%. Foil — Rename % &R

[Foil | splines  options

Rename.

Import Foil
Export...
Duplicate

spline Foil
spline Foil

X-Scale = 0
Y-5cale = 0.
= 0.037-

23
¥ = 01794 Hide All Foils
Show All Foils

Normalizz the Foil
De-rotate the Foil

Refine Locally

Refine Globally

Edit Foil Coordinates

Scale camber and thickness
Set TE. Gap

Set LE. Radius

Set Flap

Interpolate Foils
Generate a Circular Foi

AFoi Naca Foils

- Manage Foils 7

(%)  Camber (%) at (%) Points  [E Flap (deg] TE XHinge TE YHinge Show Points Centerfine Style

1 spline foil 15.57 16.00 5.41 46.10 60 0.00 0.00 0.00 ] ] E
2 airfoil-1 30.30 23.50 114 74.80 59 0.00 0.00 0.00 ] ]
HSphne ol 15.57 16.00 5.41 46.10 58 0.00 0.00 0.00 ] (S E—

20170225-manual*

Slelifmem]~]

The chosen name does already exist!
In order to zave this object, it needs an unigue name.
Flease enter a new name:

airfail-2|
Existing names:
airfoil-1
Spline Foil

Daon't save [ Ok
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View — Clear background Image % 3&iR3 5%

View | Foil ~ Splines Options 7

File
Show Current Foil ﬂf 7 b el
Al - TR
E Hide Current Foil e = o
@ Show All Foils g
Hide All Foils
X3¢ Y i
spline Foil
B o om airfoil-2
= | £ Zoom Less
5+ Reset X Scale
Reset Y Scale
% Reset Scales ®R)
¥ | Show Legend
Show LE Circle
1.0

s

Grid Options

Centerline Style

1 Spline foil 15.57 16.00 5.41 46.10 60 0.00
» o o o on BB

2 airfoil-1
Halrfowl—z 15.57 16.00

ol
Name hickness (%  at(%) Camber (%)  at (%) Points  [E Flap (deg] TE XHinge TE YHinge Show Points
—

30.30 23.50 -1.14. 74.80
5.41 46.10 59 0.00

N

0.00 0.00

20170225-manual*

Spline foil DF = v 7 %1379

File View Fail Splines Options

PP+ 5
TPPH=T A
— spline Foil
— airfoil-2

Xscale = 0.7
Y-Scale = 0.7
x = 01673
¥ =-0.1805
o
o
o
\\\\‘\\llll\\\‘\lllllll\lllll|||\ \\\‘\||||\\\\‘\\|\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\T
o. 0. 05 06 07 08 03 10
o
AFoil 8 x
Name hickness (%  at(%) Camber (%) at (%) Points  [EFlap (deg] TEXHinge TE YHing Show Points  Centerline Style
1 Spline foil 15.57 16.00 5.41 46.10 60 0.00 0.00 0. B ] E
2 airfoil-1 30.30 23.50 114 74.80 53 0.00 0.00 0. = &
Haurﬂml-z 15.57 16.00 5.41 46.10 50 0.00 0.00 0.00 &l ] E
20170225-manual*

File View Foil Splines Options

/ /o A o o

swERse ﬁ ﬁ A T fD P g
N 2R s3e 3

XScale= 0.7

¥Scale = 0.7 — airfoil-2

X = 0.6130
y =-0.1023

AFoil 8 x
P—
Name Thickness (%,  at(%)  Camber (%)  at(%) Points  TEFlap(deg) TEXHinge  TE Yhing Show Points  Centerline Style
1 Spline foil 15.57 16.00 541 46.10. &0 0.00 0.00 0. B B N —
2 airfoil-1 30.30 23.50 114 74.80 59 0.00 0.00 ) ] ]
3 airfoil-2 15.57 16,00 5.41 46.10. 59 0.00 0.00 0.00 & B [—
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M = Line Picker

] Style |

Style | |
Width | |

-
k= Line Picker

Wiidth |

Color | ) Golor |

ok |

[ Cancel ”

o] 4

[ Cancel ][

[ QBlade v0.063 €

File View Foil
0w

BYERSE ﬁ Y @ t tD G’ g
AN & 3
— airfoil-2

Splines  Options

X-scale = 0.7
Ycale = 6.7
x = 0.5
¥ =-0.184%
HHlIH\‘IH\‘IIH‘\II\‘\II\HII H\l\HIlHH‘I\HlI\H‘\IH‘IIH‘HI\‘\II\‘\HI‘HII‘HH'
0.0 o1 0.3 0.4 0.5 0.6 07 08 0.9 10
AFoil & x
Name hickness (%  at(%) Camber (%)  at (%) Points  [E Flap (deg] TE XHinge TE YHinge Show Points. Centerline Style
1 Spline foil 15.57 16.00 5.41 46.10 60 0.00 0.00 0.00 s B B
2 airfoil-1 30.30 23.50 114 74.80 59 0.00 0.00 0.00 s s ]
Hawfon—z 15.57 16.00 5.41 46,10 59 0.00 0.00 0.00 ] B
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Splines  Options

File View Fail

KPPimT AN S
~ 2R 3¢ 3 {D @
x-scale= 0.7
Y-$Scale= 0.7 s
x = 0.8185 o —— airfoil-1
y =-0.1783 e R s — airfoil-2
\IH‘\I\I‘\\I\‘HI\'H\I‘\HIIH\ \H‘\HI‘IH\‘I\Hl\IH‘\I\I‘I\I\‘HI\l\I\I‘\HI‘HI\LUJTl
0.1 0. 0.3 0.4 0.5 0.6 0.7 0.8 ’,Qf‘f/ 10
—
;"’
R e
\\ s
"~ P
\\'"“-—_ ________ =
AFoil & X
Name Thickness (%]  at (%) Camber (%) at (%) Points TEFlap (deg) TEXHinge  TE YHinge Show Points Centerline

1 Spline foil 15.57 16.00 541 46.10 60 0.00 0.00 0.08 — ] B

2 airfoil-1 30.30 23.50 -1.14 74.80 59 0.00 0.00 0. ] ]

2 airfoil-2 15.57 16.00 541 46.10 59 0.00 0.00 0. ] [}
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(13) T airfoil-1 Z12#R L, Foil — Normalize the Foil 7% 4R -4 2 (AL FE = #E(L,
—0~1.0 DFPHICINE D, sox T T2 T, 2 sinzan)

[ QBlade v0.963

Rename... F2
Delete...

Import Foil ’% @

EXPOrt...

?}ggg“si g Duplicate e
x = 00792 e — S —— cirfoil-1
y =-0.1816 Hide All Foils " T T e = airfoil-2

Show All Foils

r Normalize the Foil

Refine Locally
Refine Globally

|HI\‘\IH‘IHI‘HI\\IH HI‘\IH‘IH\'HI\‘\IH‘I\H|\HI‘HI\‘I\H|\HI‘HHLUJT‘
Edit Foil Coordinates -,
Do 0.1 0. 0.3 0.4 0.5 0.6 0.7 OB et 28 1.0

Set T.E. Gap

L
P
SetlERdus | e
setFlap0 =T
"""""""""
Interpolate Foils Bt e o
Generate a Circular Foil

AFail Naca Foils o
Manage Foils F7
(%) Camber (%)  at (%) Points  [EFlap (deg] TE XHinge TE YHinge Show Foints Centerline Style
1 Spline foil 15.57 16.00 5.41 46.10 60 0.00 0.00 0.00 I} B B | ——
Al » ool oml oo B - “
3 airfoil-2 15.57 16.00 5.41 46.10 59 0.00 0.00 0.00 B [} ‘—\‘

20170225-manual*

AN
IE 4 il & BT ename Object =)

s o N ~
TV \f(ﬁ Uﬂ@‘i\ ZD 57 f The chosen name does already exist!

In order to zave thiz object, it needs an unique name.

A7 a 72‘? v 7 A ﬂii’% Pleaze enter a new name:
TRERARW

Existing names:

airfoil-1
airfoil-2

(14) FHL D airfoil-1 234 L, Foil —De-Rotate the Foil %% L Overwrite #fi9
— MR EAA TN ThH — Yes (AliE S TLEZAHIT)
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[ oBlade v0.96:
Eile Wiew Foil Splines Options

TR =TI

0.7
Y-Scale = 0.7 o
x =-0.1321 i —— airfoik1
y =-0.1794 " e ——— — airfoil2
H\I‘I\I\l\\I\l\l\\‘\\\l‘l\\\HH I\I‘I\\I‘I\I\l\ll\l\l\l‘\\\\‘I\H‘HH'HH‘\I\I‘I\\ILUJT'
0.1 0.3 0.4 0.5 0.6 0.7 0.8 ’,9:9’/ 10
—
s
~. ‘,-—”_
A g
AFoil 8 x
Name hickness (%  at (%)  Camber (%)  at (%) Points  [E Flap (deg] TEXHinge TE YHinge Show Points Centerline
0 (]
b1 airfoil-1 B &
a ]

20170225-manual*

Ea
Fle view [Foil| Spiines oOptions ?

Rename... F2 l = w Vi
Delete... B0

Import Foil s g

Export...

Duplicate
% =-0.1321 T —— airfoik1
y =-0.17%4 Hide Al Foils e T —— — airfoil2

Show All Foils B OO

[ De-rokate the Foil
Refine Globally
|\\I\|\IH‘H\I‘I\HHH I\I‘I\\I‘I\I\l\ll\l\l\l‘\\\\‘I\H‘HH'HH‘\I\I‘I\\ILUJW'
Edit Foil Coordinates o
Scale camber and thickness o o8 o8 o7 o8 ,"’&T o
o

Set T.E. Gap e

Set L.E. Radius Do

Set Flap e

"~ R

Interpolate Foils e S

Generate a Circular Foil
AFoil Bacatota 8 x

Manage Foils F7

T (%)  Camber (%)  at (%) Points  [E Flap (deg] TE XHinge TE YHinge Show Points Centerline Style
1 Spline foil 15.57 16.00 541 46.10 60 0.00 0.00 0.00 B m| B
Hamu 3030 23.50 114 74.80 50 .00 0.00 0.00 ] &
3 airfoil-2 15.57 16.00 541 46.10 59 0.00 0.00 0.00 |} B

20170225-manual*

F B
k= Rename Object ng

The chozen name does already exist!
In order to zave this object, it needs an unique name.
Please enter a new name:

" EXIS!IHS hnames:
airfoil-1
airfoil-2

e Goe=non [

Do you wish to overwrite airfoil-1 ?

Yes Cancel

Don't save
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(15) FEBD airfoil-1 23R L. Foil — Refine Globally % E{R9 5 (EIEEDO & &
H BT D)

K& o ~ B

WY oupleae -
x =D.1178 — airfoik-1
y = 0.1552 Hide All Foils o —, — airfoil-2

Show All Foils

Normalize the Foil
De-rotate the Foil

Scale camber and thickness

Set TE. Gap e
Set LE. Radius
set Flap
Interpolate Foils BT S
Generate a Circular Foil
AFail Naca Foils ax
Manage Foils 7
v (%) Camber (%) at (%) Points  TEFlap (deg] TEXHinge TE YHinge Show Points Centerline Style
] |
2 airfoil-1 X X X i} i}
] ]
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(16) Apply ZZEIRL7-% OK %

Splines

D BLJON~sr# | B wom
KREPHE=TIME

XScale = 0.7
Ycale = 0.7 .
X =-0.1409 g . o]
Ao e = Global Ponel Refinement 2. ] " gEoR?
/ :
ks Mumber of Panels 59
4
! Panel Bunchin Parameter 1
‘;{ TE/LE Panel Density Ratio 015
i Refied area/LE Panel Density Ratio 12
0»‘?\ gt O rop Sice Retined Area /e limite |1 i
L Bottom Side Refined Area x/c linits 1 1
o,
\
e,
e,
o
AFoil s x
Name hickness (%  at(%) Camber (%) at (%) Points  [EFlap (deg] TEXHinge TEYHinge  Show Points  Centerline Style
1 Spline foil 15.57 16.00 541 46.10. 60 0.00 0.00 w0 | ] 0 |—]
F’alrﬂ)\l-l 30.29 23.50 114 75.60 59 0.00 0.00 0.00 ] m —
3 airfoil-2 15.57 16,00 5.41 46.10. 59 0.00 0.00 0.00 o m [——

20170225-manual*

(17) EEZHEBEXATRINBTLHOT, Ok — Yes &7
[ = Rename Object M1

The chozen name does already exist! :
In order to zave this object, it needs an unigque name.
AR S MM

Exizting names:
airfoil-1
airfoil-2

[ k= Question ﬁ

Do you wish to overwrite airfoil-1 ?

, i Yes ] I Cancel
Don't save I i Ok I
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(18) HRHBOBRIZ OV THA)~ANZFRRITEXET D,
2 AW

BATH%OD,
!-aﬁade V0.

File View Foil Splines

w A N E
D . _ o
mvERsE ﬁ N @ L
KPR
AR & 3
X-Scale = 0.8
Y-Scale = 0.8 g
X = 0.3340 — aqirfoill
y = €138 — airfoil-2
L N L L L LN I\II\I\IHHI\I\\HI\IHIII\IHI\IH'\II\W'
0. 0.1 0.2 . 3 E 0.6 0.7 0.8 1.0
o
AFail 8 X
Name hickness (% at (%) Camber (%) at (%) Points E Flap (deg] TE XHinge TE YHinge Show Points Centerline Style
1 Spline foil 15.57 16.00 5.41 46.10 60 0.00 0.00 0.00 = = ] ————

2 airfoil-1 30.28 23.00 114 75.30 59 0.00 0.00 0.00 ] B _—
Ra\rﬂ)\l—z 15.52 17.21 5.41 45.50 59 0.00 0.00 0.00 ] ] E
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[ Blad

File View Foil Splines
OmB®
LPLP=

Options 7|

OR

=& 3

%Scale= 0.5
¥-5cale = 0.
x = 0.4114 — airfoil1
y = 01626 — airfoil2
\\\_
=S
\\\\|\\\\|\\\\|I\\\|II\I|IIII|IIII II\\‘II\\II\\\I\\\\\\\\\\\\\\\\\\‘\\\\‘\\\\‘\\\\w‘
o} ol 0.2 0.3 0.4 0.5 0.6 07 08 1.0
sk
\
e
\ g
//
\_—/—///
AFoil & %
Name hickness (%  at(%) Camber (%)  at (%) Points  [E Flap (deg] TEXHinge TE YHinge Show Foints Centerline Style
1 spline foil 15.57 16.00 5.41 46.10 60 0.00 0.00 0.00 =] B =]
2 airfoil-1 30.28 23.00 114 75.30 59 0.00 0.00 0.00 ] ] [ |
?T]alrfm\-z 15.52 17.21 5.41 45.50 59 0.00 0.00 0.00 lal ] [ |

Eosiade

File View Eoil Design

DmB
% Airfoils

(20) air

Analysis Polars Operating Points  Options 2

Operational Points

- -

HDirect 8 X
Analysis settings
H 1 H . _New Polar Edit Polar Delete Polar
Missing Objects: (Gt
Start= 0] dee
- No Polar in Database Erd- BES
A= 0| des
>>> Create a new Polar in the XFOIL Direct Analysis Module i
Polar properties
Graph Curve Settings
Curye Points.
sty [(—————)
it [}

20170225-manual

foil-1 Z1%#IR$ %

26



b

[§= 0Blade v0.963 &4bit
File View Foil Demgn Analysis Polars Operating Points  Options  ?

B O NNz=r 4 L B4 wiom

Airfoils Palarz Cperational Paints
‘HL. |a|rfo|\l ‘
airfoil-2
Missing Objects:

- No Polar in Database

>>> Create a new Polar in the XFOIL Direct Analysis Module

(21) Analysis settings @ New Polar #7 U v 7 (% 5\ % Analysis —
Define an Analysis ZiZ#R35) L. 2.OXMHEROFEERIZ L > TELLE
LA J VA% % [Reynolds=] | 7\7'7'?“5 (Z D5 8650 & AJ))
X OMLBEITG U CEBRB AR TRET 2019 — 4)
VBN s U CERBALE & 3% E‘ﬁ"é

[ R . e MM

?
__'5 1 uEEl o

Operational Points

HDirect 8 x
EditI%Iar Delete Polar
Start= 0| dee
e Elce 1] dee
A= 0| dee
1e XFOIL Direct Analysis Module T

Polar properties

r B F b
b= Analysis parameters for airfoil-1 M b= Analysis parameters for airfoil-1 M

fnalysiz Mame

fnalysiz Mame
@ Automatic (71 User Defined @ Automatic () User Defined

T1_Re0.005_M0.00_N9.0 T1_Re0005_MO00_NI0

Reynolds and Mach Numbers Reynolds and Mach Numbers

Reynalds = I | Mach = 0.00 Reynolds = 8650 ach = 0.00

Transition settings Transition settings

Free transitions (e"n) method NCrit= 9 Free tranzitions (™) method MCrit= 9

Forced transition: TripLocation {top) 1 Forced transition: TripLocation (top) 1
TripLocation (hot) 1 TripLocation (hot) 1

4) L%
HREDHFR
BEm/s] | MEERE o] E I Reynolds # TSR
25 — #DIV/0! #DIV/0!
3 102 — 7361 0.98
35 124 — 8650 1.02
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(22)Polars — Polar Graphs — Glide ratio vs. alpha Z R34 5

[E= oBlade v0.963

File View Foil Design Analysis Polars Operating Foinks  Options
D& B0 N sl | B wiom
FEAST
- s Polar Extrapolation to 360 | —
Arfoils Polar Operational Points
Jr%k [airfoil=1 [T1_Ren008 MO 00 NSO - =
ol ol
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HDirect 8 x

Analysis settings
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e 30 deg
a= 05 dez

Polar properties

Type = 1{Fixed speed)
Reynolds number = B850
Mach number = 000

NGrit =

Forced top trans.= 100
Forced battom frans.= 1.0

Mumber of data points = 0

Graph Gurve Settings

[ Paints

20170225-manual*

File WView Foil Design Analysis

Polars | Operating Points ~ Options 2

ODmB

Airfoils

airfail-1

Current Polar >

2L
AST

Import Polar in plain text, NREL or XFOIL format:
Import XFoil Polar

Export all Polars to AeroDyn (NREL) format
Export all Polars to XFOIL format

cl Gl Gl
010 Show All Polars 00
008 Hide Other Polars 108
008 00
004 Polar Graphs 4 All Polar Graph Settings
Sgs d “n Reset All Polar Graph Scales el
o 0.00 w02 0.04 0 0.08 oo . Reset Legend Position 000 002 004 006 00% 000
002 {1
:E E: :: | Al Polar Graphs )
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Clvs.cd [N
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Number of date points = 0

Graph Curve Seitines

7] Pointe.
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Analysic settings
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