








� JavaProp 

Design 

Ready 

Airloils Geometry Modily Multi Analysis Single Analysis 

Adjust the desired Option( s). 

JavaProp 

Version 1 .70 - August 1 , 2021 . 

Copyright © 2001-2021 Martin Hepperle 

• Translations 
- Translation to English by Martin Hepperle, 2001. 
- Translation to German by Martin Hepperle, 2001. 
- Translation to French by Gior,;iio Toso, 2002. 
- Translation to Italian by Giorgio Toso, 2002. 
- Translation to Portuguese (E.uro,pean) by Joiio Alveirinho Correia, 2008. 

• Your current system sett in gs 
- Your user name is Bobbi. 
- You are running Winilows 10, Java version 1.8.0_321, Java memory is 49S68B kB. 
- System language code is en. 
- Selected country is United States, selected Ian ,;iu a11e is En ,;ilish. 

= 

Courilry Settings: I Eng:lish (United Stales) v I (decimal character is:'.') 

Density p: J?.93l4 [kglm'] 

Kinemailic Viscosity v: l_o.000014607 [m'ls] 

Speed of Sound a: [340.29 
_ _ __ 

[mis] 

Save .. Load .. lear prelerences on exit 

□ X

Flow Field Options 



� JavaProp 

Ready 

Design Airfoils Geometry Modify Multi Analysis Single Analysis Flow Field 

Enter Design Parameters and press the 'Design It!' button. 

Propeller Name: I 
Number of Blades B: f [-] 

Revolutions per minute rpm: r743, [1/min] 

Diameter D: I2 [m] 

Spinner Dia. Dsp: £'.1000 [m] 

Velocity v: p2 [mis] 

IThnust T: V 1£215() [N] 

shroud chord: fo.ooo [-] 

shroud angle: l_6o.ooo ["] 

r1shrouded rotor square tip open hub 

Propeller 

vl(nD) 0.475 vl(OR) 0.151 

Efficiency ri 66.206 % loading medium 

Thrust T 1,484.56 N ct 0.0669 

Power P 71 .75 k\f\/ Cp 0.Q48 

Torque Q 338.87 Nm Cs 0.8715 

� at 75%R 16.2" Pitch H 1.37 m 

Remark: The RPM setting is also used for Analysis page. 

Design It! Copy Text Copy (HTML) 

□ X

Options 



JavaProp 

Design Airfoils Geometry Modify Multi Analysis Single Analysis Flow Field 

Propeller Off-Design Analysis for full v mD range. 

Cs 

1-1

)00055 

)89072 

72714 

58904 

l45906 

34938 

,25503 
. ----

show: 

Tc 

1-1

9.999999 

9.999999 

9.999999 

9.999999 

7.880574 

4.637481 

2.950149 
. ----- . 

Pc 

1-1

9.999999 

9.999999 

9.999999 

9.999999 

9.999999 

9.999999 

5.718842 
- ------

Coefficients Cp, ct 

I] 

[%) 

O.D1 

12.73 

21.29 

30.33 

38.31 

45.35 

51.59 
-- - . 

I]' 

[%) 

O.D1 

15.03 

27.97 

39.38 

49.45 

58.40 

66.05 
-- - . 

stalled 

[%) 

17 00 I 

57.00 I 

2.00 ! 

0.00 I 

0 00 ! 

0.00 

0.00 
- --

Coefficients Pc, Tc 

0.15 -.,,:::-,,-----------,--------,-, 
Coefficients � � 

----1---=i:=1--- � 
0.10 -----+ 

� 
+--+ 

D.D5 + 

+--+ 
+--+ v/(nD) 

.,. 0.5 1 0 
+ 
+ 

-0.05.L-------------------' 

V 

[mis] 

0 00 

2.91 

5.81 

8.72 

11.62 

14.53 

17.43 
-- -·

Thrust 

0.0 
D.D 

rpm 

(1/min] 

1743 

1743 

1743 

1743 

1743 

1743 

1743 
--·-

Power 

t 

Power 

[kW) 
45.746 

40.813 

47.645 

47.799 

47.317 

45.943 

44.401 
-- ---

rpm 

Thrust 

[kll) 
1.8410 

1.7882 

1.7463 

1.6635 

1.5601 

1.4345 

1.3141 
. ---

Torque 

0.5 

r Add to existing plots I Analysis with rpm=prescril>ed v I (Results are valid for B, rpm, D, p from Design card) 

Analyze! Print .. Save .. 

Options 

Torque 

[llm] 

250.62 

223.60 

261.03 

261.87 

259.23 

251.71 

243.26 
--- --

> 

□ X

" 

1.0 



Java Prop 

Design Airfoils Geometry Modify Multi Analysis Single Analysis Flow Field 

Propeller Off-Design Analysis for full v lnD range. 

25503 

318778 

15804 

318148 

l28193 

]49696 

89081 

20026 

52413 

1r 

show: 

2.950149 

1.957924 

1 .331214 

0.912736 

0.621149 

0.411351 

0.256860 

0.231021 

0.206464 

- ·--

5.718842 

3.438772 

2.168146 

1.406712 

0.924038 

0.604432 

0.385643 

0.350553 

0.317677 

--- ,.-..-..-. .. .-. 

51.59 

56.94 

61 .40 

64.88 

67.22 

6806 

66.61 

65.90 

64.99 

-- '" 

66.05 

72.64 

78.30 

83.14 

87.29 

90.83 

93.85 

94.40 

94.93 

-·

Coefficients Cp, ct I Coefficients Pc, Tc 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

- -

0.15
-.,,,::-,s--------.-----,-----------,-, 

coefficients r � : P t

0.10 

0.05 

+ + 

.I J 
� 

T 

I f ! 

-0_05_._ _________________ __, 

17.43 

20.34 

23.24 

26.14 

29.05 

31.95 

34.86 

35.44 

36.02 

-- ·-

Thrust 

1743 

1743 

1743 

1743 

1743 

1743 

1743 

1743 

1743 

-

Power 

44.401 

42.396 

39.901 

36.860 

33.214 

28.917 

23.953 

22.880 

21 .771 

·- - ·-

rpm 

1 .3141 

1 .1871 

1.0542 

0.9148 

0.7686 

0.6159 

0.4577 

0.4255 

0.3928 

- ·--

Torque 

r Acid lo existing plots I An a lysis w �h r11m=wescribed v I (Results are valid for B, rpm, D, p from Design card) 

Analyze! Copy (HTML) Print .. Save .. 

Reacly 

□ X

Options 

243.26 

,., II 
232.27 

218.60 

201 .94 

181 .97 

158.43 

131 .23 

125.35 

119.28 
'Y --

>



� Standard Atmosphere Model 

INPUTS---------� 

ALTITUDE: 

�000 [FEET] 

REF_ LENGTH: 

12 [FEET] 

FLIGHT SPEED: 
[Feet Per Second) 

108.0 
Help Convert 

Help 

UNITS--� 

r- FEET 

r METERS 

PUSH TO UPDATE 

ALL VALUES 

SEND BACK REYNOLDS NUMBER 

SEND BACK REYNOLDS NUMBER and SPEED 

RESULTING ATMOSPHERIC AND PERFORMANCE VALUES------------------� 

DENSITY: 

0.001811 

PRESSURE: 

1512.70 

0.715 

TEMPERATURE: 

26.90 

486.6 

SPEED OF SOUND: 

1081.4 

737.3 

640.7 

VISCOSITY: 

3. 554 76929e-7 

[Slugs Per Cubic Foot] 

[Pounds Per Square Foot] 

[Atmospheres) 

[Degrees Fahrenheit) 

[Degrees Rankine) 

[Feet Per Second) 

[Miles Per Hour) 

[Knots] 

REYNOLDS NUMBER: 

I 66□2s37 l 

MACH NUMBER: 

0.0999 

DYNAMIC PRESSURE Ill): 

I 10.5624 [Pounds Per Square Foot] 

CRITICAL CP [where Sonic flow appears]: 

-67.03 

FRICTION COEFFICIENT [Assuming Laminar]: 

0.0005 

FRICTION COEFFICIENT [Assuming Turbulent]: 

0.0032 



WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 

Flow Conditions T Wing Layout T ANAL'rZE 

Atmospheric Conditions 

UPDATE I Altitude 9000 Feet 

Density: 0.001811 Slugs/Cubic Foot 

Temperature: 26.92 •F 

Pressure: 1512.44 Pounds/Square Foot 

Dynamic Pressure: 10.59 PSF 

Speed D f Sound: 1081.2 Feet Per Second 

Viscosity: 0. 0000003554873 

( b-sec I F(2) 

(Press the UPDATE button after changing ALTITUDE) 

WARNING: Wing/data may not represent recent change. 

Push BU I LD / ANAL 'rZE to update. 

_,_ , _, _'_'_' _'_'_' J-' _'_'_' _, _'_'_' _' 
Z-Axis View Rotation
(Drag box with left mouse button to zoom) 

Stall Speeds /W/S T CFD Export/Slice T CAD Export T WING Imp/Exp 

Root Airfoil Reynolds Number and Velocity 

(Note: Based on root chordlength from Wing Layout J 

Y-Axis
View

Rotation 
(not 

AOA) 

l,i Get From Atmospheric Model 

I 6602937 

Send Value To Virtual Wind Tunnel 

Get Velocity From Reynolds N um 

I 108.0 Feet Per Second 

Get From Atmospheric Model 

Resulting MACH NUMBER: I 0.100 

� 

I 

I 

I 

WING LAYOUT NAME---� 

I 03-22 Heavylift WI NG BODY

BUILD/ ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help Close 



WingCrafter(tm): Wing Layout & Preliminary Performance Tool 

Flow Conditions y lW,ngJi!�9!-!l r ANAL'r'ZE 

Airfoil Assignments 

[Unless otherwise noted, all units are in feet. I 

P Root Airfoil IMyAirfoil_2: this is vl 6 flipped ups ..:J 

p Airfoilll1 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 112 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 113 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 114 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 115 I MyAirfoil_l : AH 80-140 ..:.1 
Actions --------> 

WARNING: Wing/data may not represent recent change. 

Push BU I LD /ANAL 'r'ZE to update. 

Z-Axis View Rotation
(Drag box with left mouse button to zoom) 

I 

I 

y Stall Speeds I WIS 

Buttline: 
[span) 

0 

2 

EVENLY I 

Y-Axis
View

Rotation 
(not 

AOA) 

Chord: 

I 12 

I 12 

EVENLY I 

y CFD Export/Slice -y 

Incidence: C/4 Offset: 

I 0 I 0 

I 0 J I 0 

EVENLY I !zeros 

CAD Export y WING Imp/Exp 

[
Dihedral 

I 2 Degrees I 
Mean Aerodynamic Info: -

Mean Chord: j1200 Ft. 
Span Location: j1.00 Ft. 

Resulting Parameters 
Wing Area: j4MO SqFt. 
Wingspan: � Ft. 

Aspect Ratio: l°-33 
Taper Ratio: 11-00 

QC Sweep: ro.oo Deg 

..:J .... � Inches 
.... 

[
Tr

� 
Edge Thickness

] 

WING LAYOUT NAME----� 

I 03-22 Heavylift WI NG BODY

BUILD/ ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help Close 



WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 

Flow Conditions l Wing Layout 

Wing Analysis Options 

P' Assume elliptical lift degradation 

0 swald Efficiency Factor: I 0.8 

Drag RESULTS 

Frictional Drag: I 5.03 Pounds 

Induced Drag: I 0.00 Pounds 

TOTAL DRAG I 5.03 Pounds 

Frictional Cd: I 0.0099 

Induced Cd: I 0.0000 

TOTAL Cd: I 0.0099 

WARNING: Wing/data may not represent recent change. 

Push BUILD/ANAL Y'ZE to update 

I , .............. . 

Z-Axis View Rotation
(Drag box with left mouse button to zoom) 

AIIIAL'a".f T Stall Speeds I WIS 

Root-Airfoil Angle 01 Attack-

�f594 Degrees 

Set ToZERO I 

I 

I 

I 

Frictional Cd"S 

048 

Induced Cd'S 

0 00 

TOTAL Cd'S 

048 

Y-Axis
View

Rotation 
(not 

AOA) 

l CFD Export/Slice l CAD Export l WING Imp/Exp 

NOTE: Stall is not predicted with this tool. 

I BU I LD / ANALYZE I 
Lilt RESULTS Moment RESULTS 

Total Lift Force (LBS): 

I 0.01 

Total Lift Coefficient: 

I 0 000 

LID: 

I 0 00 

Total Pitching Moment: 

I 515.19 FootPounds 

Moment Coefficient: 

I 0.085 

(o" Referenced to Root Quarter Chord 
("" Referenced to Root Nose 
("" No Transfer (Debugging Only) 

WING LAYOUT NAME---� 

I 03-22 Heavylift WI NG BODY

BU I LD / ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help Close 



� Standard Atmosphere Model 

INPUTS---------� 

ALTITUDE: 

�000 [FEET] 

REF_ LENGTH: 

6.5 [FEET] 

FLIGHT SPEED: 
[Feet Per Second) 

108.0 
Help Convert 

Help 

UNITS--� 

(o" FEET 

('" METERS 

PUSH TO UPDATE 

ALL VALUES 

SEND BACK REYNOLDS NUMBER 

SEND BACK REYNOLDS NUMBER and SPEED 

RESULTING ATMOSPHERIC AND PERFORMANCE VALUES------------------� 

DENSITY: 

0.001811 

PRESSURE: 

1512.70 

0.715 

TEMPERATURE: 

26.90 

486.6 

SPEED OF SOUND: 

1081.4 

737.3 

640.7 

VISCOSITY: 

3. 554 76929e-7 

[Slugs Per Cubic Foot] 

[Pounds Per Square Foot] 

[Atmospheres) 

[Degrees Fahrenheit) 

(Degrees Rankine) 

[Feet Per Second] 

(Miles Per Hour) 

[Knots] 

[lb-sec I Foon] 

REYNOLDS NUMBER: 

L 3576591 _j 

MACH NUMBER: 

0.0999 

DYNAMIC PRESSURE Ill): 

I 10.5624 [Pounds Per Square Foot] 

CRITICAL CP (where Sonic flow appears]: 

-67 03 

FRICTION COEFFICIENT (Assuming Laminar): 

I 0.0007 

FRICTION COEFFICIENT (Assuming Turbulent): 

I o.0036 



WingCrafter(tm): Wing Layout & Preliminary Performance Tool 

Flow Conditions l Wing Layout T ANAL'r'ZE 

- Atmospheric Conditions 

UPDATE I Altitude 9000 Feet 

Density: 0.001811 Slugs/Cubic Foot 
Temperature: 26.92 "F 

Pressure: 1512.44 Pounds/Square Foot 
Dynamic Pressure: 10.59 PSF 

Speed Of Sound: 1081.2 Feet Per Second 

Viscosity: 0. 0000003554873 
( b-sec I FtA2) 

[Press the UPDATE button after changing ALTITUDE] 

WARNING: Wing/data may not represent recent change. 

Push BU I LD /ANAL 'r'ZE to update. 

Z-Axis View Rotation
(Drag box with left mouse button to zoom] 

Stall Speeds I WIS T CFD Export/Slice T CAD Export T WING Imp/Exp 

- Root Airfoil Reynolds Number and Velocity 

[Note: Based on root chordlength from Wing Layout] 

Y-Axis
View

Rotation 
(not 

AOA) 

11: Get From Atmospheric Model :I 
I 3576591 

Send Value To Virtual Wind Tunnel J 

Get Velocity From Reynolds N um I 
I 108 0 Feet Per Second 

Get From Atmospheric Model I 
Resulting MACH NUMBER: I 0.100 

WING LAYOUT NAME---� 

I 03-22 Heavylift WI NG BODY

BU I LD / ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help Close 



1rglratte1 1t, , ing Layout & Prel'm1'1ar, Pertorma ce Too, 

Flow Conditions r Wing Layout 1 ANALY'ZE 

- Airfoil Assignments 

[Unless otherwise noted. all units are in feet.) 

P' Root Airfoil IMyAirfoil_l: AH B0-140 .=.1 I
P' Airfoilll1 IMyAirfoil_l: AH 80-140 ..:J I
r Airfoilll2 IMyAirfoil_2: this is vl 6 flipped ups .=.J 

r Airfoilll3 IMyAirfoil_2: this is vl 6 flipped ups .=.J 

r Airfoilll4 IMyAirfoil_2: this is vl 6 flipped ups .=.J 

r Airfoilll5 IMyAirfoil_l: AH 80-140 .=.] 
Actions --------> 

- 3D Wing View 

I 

' ' ' ' ' ' ' ' 

I 

' ' ' ' ' I I I I ' ' 

j 
-w-

T Stall Speeds I W /S 

Buttline: Chord: [span] 
0 I 6.5 

22 I 6.5 

EVENLY I EVENLY I 

Y-Axis
View

Rotation 
(not 

ADA) 

I I RESET I 
Z-Axis View Rotation
[Drag box with left mouse button to zoom] 

T CFD Export/Slice r

Incidence: C/4 Offset: 

I 0 I 0 

I 0 J I 0 

EVENLY I !zeros 

I 

CAD Export r WING Imp/Exp 

[
Dihedral 

I 2 Degrees 

-Mean Aerodynamic Info: -

Mean Chord: �Ft. 
Span Location: � Ft. 

- Resulting Par a meters 
Wing Area: 
Wingspan: 

Aspect Ratio: 

Taper Ratio: 

QC Sweep: 

I 286.00 Sq Ft. 
f""44ru"Ft. 

rs:n 

rToo 
�Deg 

I 

..:J ... � Inches 
... 

[
Tr

� 
Edge Thickness

] 

-WING LAYOUT NAME

I 03-22 Heavylift WI NG BODY

BUILD/ ANALYZE I 
N DTE: Stall is not predicted with this tool. 

Help I Close I 



i�gC,after _t,-,, ' ;ng Layout & Prel imina�, Performa�ce Tool 

Flow Conditions T Wing La�out T ANALyzE T Stall Speeds / W /S T CFD Export/Slice T CAD Export T WING Imp/Exp 

�Wing Analysis Options 

P' Assume elliptical lift degradation 

0 swald Efficienc� Factor: I 0.8 

�Drag RESULTS 

Frictional Drag: I 36.31 Pounds 

Induced Drag: I 200.60 Pounds 

TOTAL DRAG: I 254.77 Pounds 

Frictional Cd: I 0.0120 

Induced Cd: I 0.0664 

TOTAL Cd: I 0.0843 

Z-Axis View Rotation
(Drag box with left mouse button to zoom] 

� Root-Airfoil Angle Of Attack-

�f9T Degrees 

Set To ZERO I 

I 

I 

I 

Frictional Cd'S 

344 

Induced Cd"S 

18.99 

TOTAL Cd"S 

24.12 

Y-Axis
View

Rotation 
(not 

ADA) 

N DTE: Stall is not predicted with this tool. 

I BUILD/ ANALYZE I 
� Lift RESULTS 

Total Lift Force (LBS): 

I 3211.69 

Total Lift Coefficient: 

I 1.063 

L/D: 

I 12.61 

� Moment RESULTS 

Total Pitching Moment: 

I -959.24 FootPounds 

Moment Coefficient: 

I -0.049 

r- Referenced to Root Quarter Chord 

r Referenced to Root Nose 

r No Tr ans fer [Debugging O nl�] 

WING LAYOUT NAME---� 

I 03-22 Heavylift WI NG BODY

BUILD/ ANALYZE 

N DTE: Stall is not predicted with this tool. 

Help Close 
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/ 

/ 

�/ 

.,l 

l 
/ 

46.89962 mm

40.43009 mm

56.64657 mm

52.35104 mm

/t 33 24297 mm

/ 5.52485 mm 

/l.51563 mm

9,51420 m n

2.608
1

� nm 
' 

U.o2� �'�t ' 

. 2401 mm

9.02747 mm

12.59343 mm

15.83305 mm

, 18.45202 mm "- ',: ____ , , -- ----------. l 20.093(6 mm 
20.47455 mm 

,.....________ ' 

1 

59 73919 mm
61.39599 mm 61.64598 mm 61.90836 mm 61.65194 mm

rnn 
61.30534 mm 60 43056 mm 59 43855 

I 

20.59553 mm 20.71787 mm 20.71127 mm 20.70434 mm 20.58856 mm 20.45241 mm 20.21546 mm 19.95554 mt

' 
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� DAT, DF & DXF Airfoi l  File Importer 

FILE OPERATIONS:-------� 
no modifications of ah80140 by pg v3.dat 
shrunk by one half ah80140 by pg v1 0. dat 
v11 shrunk by one half ah80140 by pg.dat 
v1 2 shrunk by one half ah80140 by pg dat 
v13 shrunk by one half ah80140 by pg.dat 
v1 4 shrunk by one half ah80140 by pg dat 
v15 shrunk by one half ah80140 by pg.dat 
v1 6 shrunk b one half ah80140 b . dat 

Browse Files ... View File Contents 

Notes About Airfoil From Imported File 
this is v16 flipped upside down AH 80-136: v16 

shrunk by one half ah80140 by pg dat 

\ 

File Properties 
Raw Chordlength: 

I 1.000 

Number Of Points = Lower Total 
loooo 171

Help 

File Error Summary 
No duplicates found. 

1 

I 

Import Fixes 
Raw Percent Thickness: 

27.104% 

r Force Thickness? 

I 12 3 

Restore View 

Spline Options 
r Use Raw Points 

r- Use Fl-Spline 

r Use Alt-Spline 
r Alt Nose 

� 

✓ V 
,. ___,.,.----

i.v------

______. � 
-

� � 

-> Drag A Box Wi t:h Left: Mouse t:o ZOOM In 

-> Hold SHIFT And Drag Left: Mouse t:o PAN 

-> RIGHT-CLICK Mouse To ll'.LF.TF. Point 



L'=-========================-1 =='c'\I 

= Standard Atmosphere Model 

INPUTS---------� 
ALTITUDE: 

9000 (FEET) 

REF. LENGTH: 
12 (FEET) 

FLIGHT SPEED: (Feet Per Second) 
108 Help Convert 

Help 

UNITS--� 

r. FEET 

r METERS 

PUSH TO UPDATE 

ALL VALUES 

-RESULTING ATMOSPHERIC AND PERFORMANCE VALUES-----------------� 

DENSITY: 
0 001811 

PRESSURE: 
1512.70 

0.715 

TEMPERATURE: 
26.90 

486.6 

SPEED OF SOUND: 
1081.4 

737.3 

640.7 

VISCOSITY: 
3. 554 76929e-7 

(Slugs Per Cubic Foot) 

(Pounds Per Square Foat) 

(Atmospheres) 

(Degrees Fahrenheit) 

(Degrees Rankine) 

(Feet Per Second) 

(Miles Per Hour) 

(Knots) 

REYNOLDS NUMBER: 
6602937 

MACH NUMBER: 
0.0999 

DYNAMIC PRESSURE (Q): 

I 10.5624 (Pounds Per Square Foot J 

CRITICAL CP (whe,e Sonic flow appea,s): 
-67.03 

FRICTION COEFFICIENT (Assuming Lamina,): 

I 0.0005 

FRICTION COEFFICIENT (Assuming Turbulent): 
0.0032 

-> RIGHT-CLICK Mouse To DELETE P. 

= 'tua 

Angle Of Attack--------, 

�I 6.594 
Degrees 

Set ToZERO 

Select Ai1foil Fm Analysis----� 

!Most Recent Active Ailfoil 

PUSH TO RUN ANALYSIS 

D,ag Polar---------� 

C,eate New 2D Drag Pola, Plot 

View Existing Pola, Plots 

View Drag Polar Options 

HELP 

Bounda1y Laye,/ Mach Pa1amete1s 
Reynolds Number: I 6602937 

r Compressibility effects: 
Mach Number: '"I - -0.-20--

r Add insects to Leading Edge 

Boundary Layer Options/Force Transition 

Plot Options---------� 

p Show Pitching moment Reference Center 
(MRC) 

P Show Center Of Pressure Location (COP) 

P Show Boundary Layer Transitions 

P Show Airfoil 

T,ailing Edge T,eatment----� 

2D AERO Coefficient Summa,y----� PRESSURE Coefficient Summa1y----------� 

Lift Drag 
I 0.000 

L/D I 0.0099 

0.0 

P1essu1e Coefficients 

Cp 
-3 .5 

-3 . 0

-2 .5 

-2 . 0

Pitch Moment 
0.117 

Modify MRC 

Pressure Coefficient (MIN): -2. 500 

Pressure Coefficient (M/IX): 0.994 

V N _Freestream 

Transition Start= 0 .50% 

MRC = 25 . 0 0% 

-0 .5 

Center-□ f-Pressure [X/CJ: 
I -566769. 60 % X/C 

Boundary Layers 

AOA = +6.594 
ReN= 6. 6x1 0 A 6 
M N/A 

CL +0 . 0 0 0
CM +0 .117 
CD 0 . 0 0 9 9  

/ 

/ 

0 . 0 l'---�------\---'-T.,,,u=-r"'b""u"'l"'e..,n"'t-"'S"'t""a"'"r"'t_=..,_2..:a.4�. "'3"'8'-'% ________ .=-....:,., __ 
Transition Start= 24. 3 8% 

0 .5 

1.0 

X/C Location (in Percentage Chord) 

Copy To Clipboard I Send To Excel 

r. Close Tr ailing Edge (Def a ult) C ick nd drag 1o seect a ne-A' capture area 

r Use Raw Trailing Edge (w/ gap) NOTE: CL_Max prediction for flapped airfoils is invalid. 



WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 

Flow Conditions l lW,ngJ,,i;!�.9!-!l T� __ A_N_AL_'r'Z_E ___ 
l

_ S_ t _all_ S�p _ee_d_s _/ _W _/_S __ 
l

_C_F D_E�xp_o_rt/_S _lic_e __ 
l 
___ CA_D _E�xp_o_rt __ 

l 
__ W_ I_N_G_ lm�p_/_E�xp _ _, 

�Airfoil Assignments------------------------------------_-_-_-_-_-_-_-_-_-_-_-_-_-_-_�. 
I 

Dihedral 
[Unless otherwise noted. all units are in feet.) 

P Root Airfoil 
I
MyAirfoil_2: this is v16 flipped ups

..:J 

p Airfoilll1 

r Airfoil 112 

r Airfoil 113 

r Airfoil 114 

r Airfoil 115 

I
MyAirfoil_2: this is vl 6 flipped ups 

..:J 

I
MyAirfoil_2: this is vl 6 flipped ups 

..:J 

I
MyAirfoil_2: this is vl 6 flipped ups 

..:J 

I
MyAirfoil_2: this is vl 6 flipped ups 

..:J 

I
MyAirfoil_l: AH 80-140 

..:J 

Buttline: 
[span) 

0 

2 

Actions --------> EVENLY 

I , , , , . , , , , , , , '
j
--', , -

Z-Axis View Rotation
[ Drag box with left mouse button to zoom] 

Y-Axis
View

Rotation 
(not 

AOA) 

Chord: 

12 

12 

EVENLY 

Incidence: C/4 Offset: 

0 0 

0 0 

EVENLY 

L I O Degrees 

� Mean Aerodynamic Info: -

Mean Chord: � Ft. 
S p an L ocation: j1.00 Ft. 

� Resulting Parameters---� 

W ing Area: � Sq. Ft. 
W ingsp an: � Ft. 

Asp ect Ratio: ro.n 
Tap er Ratio: j1.00 

QC S weep : ro.oo Deg. 
..:J 

I 
Tr ai!nP, Edge Thickness 1

L ..:J� Inches _ 

WING LAYOUT NAME---� 

I 03-22 Heavylift WI NG BODY

BU I LD / ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help Close 

= , A rfoi l, Long Term Storage_ 

AH 80-140 

I this is v16 flip p ed up side down AH 80 

I GOE 509 AIRFOIL 

I z: =-----====

I PG-11-04-20-v1 

1c 

I PG-11-04-20-v1 

1c 

PUSH TO STORE 
STORAGE- 1 

PUSH TO STORE 
STORAGE- 2 

PUSH TO STORE 
STORAGE- 3 

PUSH TO STORE 
STORAGE- 4 

PUSH TO STORE 
STORAGE- 5 

< ---- EXPAND VI E\11 ----> 

cm 



� Standard Atmosphere Model 

INPUTS---------� 
ALTITUDE: 

�000 [FEET] 

REF_ LENGTH: 
6.5 [FEET] 

FLIGHT SPEED: [Feet Per Second) 
108.0 Help Convert 

Help 

UNITS---

r- FEET 

('" METERS 

PUSH TO UPDATE 

ALL VALUES 

SEND BACK REYNOLDS NUMBER 

SEND BACK REYNOLDS NUMBER and SPEED 

- RESULTING ATMOSPHERIC AND PERFORMANCE VALUES-----------------­

DENSITY: 
0 001811 

PRESSURE: 
1512.70 

0.715 

TEMPERATURE: 
26.90 

486.6 

SPEED OF SOUND: 
1081.4 

737.3 

640.7 

VISCOSITY: 
3. 554 76929e-7 

[Slugs Per Cubic Foot] 

[Pounds Per Square Foot] 

[Atmospheres) 

[Degrees Fahrenheit) 

[Degrees Rankine) 

[Feet Per Second) 

(Miles Per Hour) 

[Knots] 

[lb-sec I Foon] 

REYNOLDS NUMBER: 

I 3576591 l 

MACH NUMBER: 

I o.0999 

DYNAMIC PRESSURE [Q]: 

I 10-5624 [Pounds Per Square Foot] 

CRITICAL CP [where Sonic flow appears]: 

I -67.03 

FRICTION COEFFICIENT [Assuming Laminar]: 

I 0.0007 

FRICTION COEFFICIENT (Assuming Turbulent): 

I o.0036 

'nguafter(tm ing La oJt & Pcelir"'linar, Perfo, "'lance Too' 

Flow Conditions l Wing Layout l ANALY'ZE 

-Atmospheric Conditions 
UPDATE I Altitude 9000 Feet 

Density: 0 001811 Slugs/Cubic Foot 
Temperature: 26.92 "F 

Pressure: 1512.44 Pounds/Square Foot 
Dynamic Pressure: 10.59 PSF 

Speed Of Sound: 1081.2 Feet Per Second 

Viscosity: 0. 0000003554873 
I b-sec I FtA2) 

[Press the UPDATE button after changing ALTITUDE] 

-

l'''''''''''''''FI 

Z-Axis View Rotation
[Drag box with left mouse button to zoom] 

D eme Endpoints 

) Stall Speeds I WIS ) CFD Export/Slice T CAD Export l WING Imp/Exp 

-Root Airfoil Reynolds Number and Velocity 

Y-Axis
View

Rotation 
(not 

AOA) 

[Note: Based on root chordlength from Wing Layout] 

I Get From Atmospheric Model l 

I 3576591

Send Value To Virtual Wind Tunnell 

Get Velocity From Reynolds N um I 
I 108 0 Feet Per Second 

Get From Atmospheric Model I 
Resulting MACH NUMBER: I 0.100 

WING LAYOUT NAME----� 

I 03-22 Heavylift WI NG BODY

BU I LD / ANALYZE 

NOTE: Stall is not predicted with this tooL 

Help Close 

� I�, A1rfo1ls Lorg Terr,1 Storage, lliJ 

I AH 80-140 

1c ---------------
PUSH TO STORE 

STORAGE- 1 

I this is vl 6 flipped upside down AH 80-

I� 
PUSH TO STORE 

STORAGE- 2 



Q �ta da,u ,..t, osp'lere Model 

r INPUTS--------------, 
ALTITUDE: 

I 9000 (FEET) 

REF. LENGTH: 

I s.s (FEET) 

FLIGHT SPEED: (Feet Per Second) 
I 1 OS.O Help Convert I 

Help 

r UNITS -----, 

r- FEET 

1 METERS I 

I 

PUSH TO UPDATE 

ALL VALUES 

SEND BACK REYNOLDS NUMBER 

SEND BACK REYNOLDS NUMBER and SPEED 

r RESULTING ATMOSPHERIC AND PERFORMANCE VALUES ----------------------i 

DENSITY: 
0 001811 

PRESSURE: 
1512.70 

0.715 

TEMPERATURE: 

(Slugs Per Cubic Foot) 

(Pounds Per Square Foat) 

(Atmospheres) 

� 
___ 2

_
6.

,...
90

,---- (Degrees Fahrenheit) 
486. 6 (Degrees Rankine) 

SPEED OF SOUND: 
1 081.4 (Feet Per Second) 

1--------,-,----737.3 (Miles Per Hour) 
t-----=-=----

640. 7 (Knots) 

VISCOSITY: 
3. 554 76929e· 7 (lb·sec I F ootA2) 

REYNOLDS NUMBER: 

l 3576591 
J 

MACH NUMBER: 
0.0999 

DYNAMIC PRESSURE (Q): 
10.5624 (Pounds Per Square Foat l 

CRITICAL CP (where Sonic flow appears): 

I ·67.03 

FRICTION COEFFICIENT (Assuming Laminar): 

I 0.0007 

FRICTION COEFFICIENT (Assuming Turbulent): 

I 0.0036 

I ID ense Endpoints 

WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 
..-1 I I l 

Flow Conditions f (Winq.La!,'OU� TL-��:!:.::!�_..L�����!.:::...-1..__:=:'..!:�=:.::::::=----1--=-==-=='---.__---��-, 
r Airfoil Assignments 

ANALY2E T Stall Speeds /WIS T CFD Export/Slice T CAD Export T WING Imp/Exp 

_J 

� 

(Unless otherwise noted, all units are in feet.) 

P' Root Airfoil IMyAirfoil_l: AH 80-140 

P' Airfoil 111 IMyAirfoil_l: AH 80-140 

..:.l I 

..:.l I 

r Airfoil 112 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 113 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 114 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoilll5 IMyAirfoil_l: AH 80-140 ..:J 
Actions ········ > 

r 3D Wing View 

Bullline: 
(span) 

0 

22 

EVENLY I 

Y-Axis
View 

Rotation 
(not 

AOA) 

I-' __ · __ · -FI RESET I 
Z-Axis View Rotation
(Drag box with left mouse button to zoom) 

Chord: 

I 6.5 

I 6.5 

EVENLY I 

Incidence: C/4 Offset: 

I 0 I 0 

I 0 J I 0 

[
Dihedral 

I o Degrees I
r Mean Aerodynamic Info: -

Mean Chord: �Ft. 
Span Location:� Ft. 

r Resulting Parameters----, 
Wing Area: I 286.00 Sq. Ft. 
Wingspan: r«:oo Ft. 

Aspect Ratio: f"s.n 
Taper Ratio: f"T.oo 

QC Sweep: f"o.oo Deg. 

J 

LJ 

I lzeros ----EVENLY I
T rai�nP, Edge Thickness 

1 ..:J L � f"o.25 Inches 
_ 

rWING LAYOUT NAME-----, 

I 03-22 Heavylift WI NG BODY

BUILD/ ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help I 
Q , A fo,,s Lol'g TerfYl Sto·age. 

I AH 80·140 

12: -----

I this is v 16 flipped upside down AH 80· 

I< 

Close 

PUSH TO STORE 
STORAGE· 1 

PUSH TO STORE 
STORAGE· 2 

I 
@] 



= 7.tanua, J At nosp�ere Model [ill 
INPUTS 

I ALTITUDE: Help 

I 9000 (FEET) 
PUSH TO UPDATE 

ALL VALUES REF. LENGTH: UNITS 
I (FEET) 6.5 

r♦ FEET 
FLIGHT SPEED: I SEND BACK REYNOLDS NUMBER (Feet Per Second) 
I 1080 

I 
1 METERS 

Help Convert 

I SEND BACK REYNOLDS NUMBER and SPEED 

RESULTING ATMOSPHERIC AND PERFORMANCE VALUES 

DENSITY: REYNOLDS NUMBER: 

I 0 001811 (Slugs Per Cubic Foot) I 3576591 I 

PRESSURE: MACH NUMBER: 

I I 1512.70 (Pounds Per Square Foot) 0.0999 

0.715 (Atmospheres) 
DYNAMIC PRESSURE (Q): 

I 10.5624 (Pounds Per Square Foot) TEMPERATURE: 

I
26.90 (Degrees Fahrenheit) CRITICAL CP (where Sonic flow appears): 
486.6 (Degrees Rankine) I -67.03 

SPEED OF SOUND: FRICTION COEFFICIENT (Assuming Laminar): 
1081.4 (Feet Per Second) I 0.0007 

737.3 (Miles Per Hour) 
FRICTION COEFFICIENT (Assuming Turbulent): 640.7 (Knots) 
I 0.0036 

VISCOSITY: 

I 3 554 76929e· 7 (lb-sec I Foot A2) 

I ID ense Endpoints 

WingCrafter(tm): Wing Layout & Preliminary Performance Tool 
... 1 I I I 71 

� 

--

Flow Conditions T Wing Layout T ANALVZE! T Stall Speeds /WIS T CFD Export/Slice T CAD Export l WING Imp/Exp -
29% 
--

r Wing Analysis O plions r Root-Airfoil Angle Of Attack -
NOTE: Stall is not predicted with this tool. --

17 Assume elliptical lift degradation �FDegrees 

II BUILD/ ANALYZE Oswald Efficiency Factor: I 0.8 Set ToZERO I --

LJ rDrag RESULTS rLifl RESULTS rMomenl RESULTS 

I Total Pitching Moment: Frictional Drag: 36.31 Pounds Frictional Cd"S Total Lift Force (LBS): 

I I I 3213.65 I -959.24 FootPounds ._ Induced Drag: 200.98 Pounds 344 

TOTAL DRAG I 254.77 Pounds 
Induced Cd"S Total Lift Coefficient: Moment Coefficient: 

I 19.03 
I 1.064 I -0.049 Frictional Cd: I 0.0120 

Induced Cd: I 0.0665 TOTAL Cd"S L/D: r+ Referenced to Root Quarter Chord 

I 24.12 r Referenced to Root Nose 
I 0.0843 I 12.61 TOTAL Cd 1 No Transfer (Debugging Only) 

r 3D Wing View 
rWING LAYOUT NAME � 

: I I 03-22 Hea»1LiftWINGBODY 

r F F 
Y-Axis

-'- View 

I
- Rotation

BUILD/ ANALYZE -

(not 
-

AOA) 
-

-

-

NOTE: Stall is not predicted with this tool. 
� 

I �1 
I ' ' 

RESET I 
Z-Axis View Rotation I Close IHelp 
(Drag box with left mouse button to zoom) 

= . A rfo1ls Long Term Storage [ill 

I AH 80-140 
PUSH TO STORE 

1� :------------;: STORAGE- 1 

I this is v 16 flipped upside down AH 80· 
PUSH TO STORE 

I< -;; STORAGE- 2 



= �tanda d At,"7o,p�ere !\i1odel [ill WingCrafter(tm): Wing Layout & Prel iminary Performance Tool

-INPUTS 
ALTITUDE: Help I I 9000 (FEET) 

PUSH TO UPDATE 

Flow Conditions T Wing Layout T ANALY'ZE 

Airfoil Assignments 

(Unless otherwise noted. all units are in feel.) 

REF. LENGTH: ALL VALUES 

I 
(FEET) -UNITS 

12

r- FEET 
FLIGHT SPEED: (Feel Per Second) I SEND BACK REYNOLDS NUMBER 

I 108.0

I 
r METERS 

Help Convert 

I SEND BACK REYNOLDS NUMBER and SPEED 

-RESULTING ATMOSPHERIC AND PERFORMANCE VALUES 

(7 Root Airfoil IMyAirfoil_2: this is v16 flipped ups ..:J 

(7 Airfoil 111 IMyAirfoil_2: this is v16 flipped ups ..:J 

r Airfoil 112 IMyAirfoil_2: this is v16 flipped ups ..:J 

r Airfoil 113 IMyAirfoil_2: this is v16 flipped ups ..:J 

DENSITY: REYNOLDS NUMBER: 

I 0 001811 (Slugs Per Cubic Foot) I 6602937 I 

r Airfoil 114 IMyAirfoil_2: this is v16 flipped ups ..:J 

..:.I r Airfoil 115 IMyAirfoil_1: AH 80-140 

PRESSURE: MACH NUMBER: 

I 
1512.70 (Pounds Per Square Fool) I 0.0999 

0.715 (Atmospheres I 

Actions --------> 

DYNAMIC PRESSURE Ill): 

I 10.5624 (Pounds Per Square Foot) TEMPERATURE: 

I 
26.90 (Degrees Fahrenheit) CRITICAL CP (where Sonic flow appears): 
486.6 (Degrees Rankine I 

I -67.03 

SPEED OF SOUND: FRICTION COEFFICIENT [Assuming Laminar): 
1081.4 (Feel Per Second) I 0.0005 

737.3 (Miles Per Hour) 
640.7 (Knots) FRICTION COEFFICIENT (Assuming Turbulent): 

I 0.0032 _'_'_'_'_ '_'_'_'_ '_'_'_ '_)' ' '  '' 

VISCOSITY: Z-Axis View Rotation

I J 554 76929e-7 (lb-sec / FoolA2) (Drag box with left mouse button lo zoom) 

I 

I 

l Stall Speeds / W/S 

Buttline: 
(span) 

0 

2 

EVENLY I 

Y-Axis
View

Rotation 
(not 

AOA) 

Chord: 

I 12 

I 12 

EVENLY I 

Dense Endpoints 

T CFD Export/Slice l CAD Export T WING Imp/Exp 

Incidence: 

I 0 

I 0 

EVENLY ] 

[

Dihedral 

IC/4 Offset: Degrees I o

I 0 Mean Aerodynamic Info: -

Mean Chord: f,Too Ft. 
I 0 

Span Location:� Ft. 

Resulting Parameters 
Wing Area: fTs"'oo Sq. Ft. 
Wingspan: � Ft. 

Aspect R alio: r□:TI 
Taper Ratio: � 

QC Sweep: ro:oo Deg. 

!zeros ..:J ..- � Inches 
..-

[

Tr
� 

Edge Thickness

] 

WING LAYOUT NAME----� 

I 03-22 Heavylift WI NG BODY 

BU I LD / ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help 

= �1. Airfoils (Long Ter'Tl Storage) 

I AH 80-140 

1c: �

I this is v16 flipped upside down AH 80· 

Close 

PUSH TO STORE 
STORAGE- 1 

PUSH TO STORE 
STORAGE- 2 

[ill 



= �ta�da, d AtI'1osphere Model [ill 
INPUTS 
ALTITUDE: Help II 9000 (FEET) 

PUSH TO UPDATE 

REF. LENGTH: 
UNITS 

ALL VALUES 

I 12 (FEET) 

r- FEET 
FLIGHT SPEED: 

(Feel Per Second) I SEND BACK REYNOLDS NUMBER 

I 108.0 

I 
r METERS 

Help Convert 

I SEND BACK REYNOLDS NUMBER and SPEED 

RESULTING ATMOSPHERIC AND PERFORMANCE VALUES 

DENSITY: REYNOLDS NUMBER: 

I 0.001811 (Slugs Per Cubic Foot] I 6602937 1 

PRESSURE: MACH NUMBER: 

I
1512.70 (Pounds Per Square Foot) I 0.0999 

0.715 (Atmospheres) 
DYNAMIC PRESSURE (QJ: 

I 10.5624 (Pounds Per Square Foot) 
TEMPERATURE: 

I
26.90 (Degrees Fahrenheit) 

CRITICAL CP (where Sonic flow appears): 
486.6 (Degrees Rankine) 

I -67.03 

SPEED OF SOUND: FRICTION COEFFICIENT (Assuming Laminar): 

1081.4 (Feel Per Second) I 0.0005 

737.3 (Miles Per Hour] 

640.7 (Knots] 
FRICTION COEFFICIENT [Assuming Turbulent]: 

I 0.0032 

VISCOSITY: 

I 3. 554 76929e-7 (lb-sec / F oot
A

2) 

WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 

[Fl!l."! .. C!l.r:id.i!i.!lr:i.� l Wing Layout T ANALY'ZE 

� Atmospheric Conditions 

UPDATE I Altitude 9000 Feet 

Density: 0 001811 Slugs/Cubic Foot 

Temperature: 26.92 "F 

Pressure: 1512.44 Pounds/Square Foot 

Dynamic Pressure: 10.59 PSF 

Speed Of Sound: 1081.2 Feet Per Second 

Viscosity: 0. 0000003554873 

( b-sec / Ft
A

2) 

[Press the UPDATE button after changing ALTITUDE) 

- r

I',,,,,,,·,,,),,,,, I
Z-Axis View Rotation 
[Drag box with left mouse button to zoom) 

Dense Endpoints 

T Stall Speeds / WIS l CFD Export/Slice T CAD Export T WING Imp/Exp 

� Root Airfoil Reynolds Number and Velocity 

Y-Axis
View

Rotation 
(not 

AOA) 

(Note: Based on root chordlength from Wing Layout) 

I Get From Atmospheric Model I 

I 6602937 

Send Value To Virtual Wind Tunnel I 

Get Velocity From Reynolds N um I 
I 108 0 Feet Per Second 

Get From Atmospheric Model I 
Resulting MACH NUMBER: I 0.100 

WING LAYOUT NAME----� 

I 03-22 Heavylift WI NG BODY

BU I LD / ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help 

= , Airfoils (Long Te, ro, �to rage) 

AH 80-140 

---------------

I this is vl 6 flipped upside down AH 80· 

I� 

Close 

PUSH TO STORE 
STORAGE- 1 

PUSH TO STORE 
STORAGE- 2 

[ill 



= �tanda d Al,"lo,p�ere Model [ill WingCrafter(tm): Wing Layout & Prel iminary Performance Tool

rlNPUTS 
ALTITUDE: Help II 9000 (FEET) 

PUSH TO UPDATE 

Flow Conditions T t'.V{ir:iq L!!Y(:l!JI l ANALY"ZE 

Airfoil Assignments 

(Unless otherwise noted. all units are in feet.) 

REF. LENGTH: rUNITS ALL VALUES 

I 12 (FEET) 

r- FEET
FLIGHT SPEED: (Feet Per Second) I SEND BACK REYNOLDS NUMBER 

I 108.0 

I 
r METERS 

Help Convert 

I SEND BACK REYNOLDS NUMBER and SPEED

(7 Root Airfoil IMyAirfoi1_2: this is v16 flipped ups ..:.J 

(7 Airfoil 111 IMyAirfoi1_2: this is v16 flipped ups ..:.I 

r Airfoil 112 IMyAirfoi1_2: this is v16 flipped ups ..:.J 

rRESULTING ATMOSPHERIC AND PERFORMANCE VALUES 
r Airfoil 113 IMyAirfoi1_2: this is v16 flipped ups ..:.J 

DENSITY: REYNOLDS NUMBER: 

I 0 001811 (Slugs Per Cubic Foot) I 6602937 I
r Airfoil 114 IMyAirfoi1_2: this is v16 flipped ups ..:.J 

..:..I r Airfoil 115 IMyAirfoi1_1: AH 80-1-40 

PRESSURE: MACH NUMBER: 

I
1512.70 (Pounds Per Square Foot) I 0.0999 

0.715 (Atmospheres) 

Actions --------> 

DYNAMIC PRESSURE (QJ: 

I 10.5624 (Pounds Per Square Foot) TEMPERATURE: 

I
26.90 (Degrees Fahrenheit) CRITICAL CP (where Sonic flow appears): 
486.6 (Degrees Rankine) 

I -67.03

SPEED OF SOUND: FRICTION COEFFICIENT (Assuming Laminar): 
1081.4 (Feet Per Second) I 0.0005 

737.3 (Miles Per Hour) 
640.7 (Knots] FRICTION COEFFICIENT [Assuming Turbulent]: 

I 0.0032 
I , . . . . . . . . . . .. .) . . . . . , 

VISCOSITY: Z-Axis View Rotation
I 3. 554 76929e-7 (lb-sec / F ootA2) [Drag box with left mouse button to zoom)

I 

I 

I Stall Speeds / WIS 

Buttline: 
(span) 

0 

2 

EVENLY I 

Y-Axis
View

Rotation 
(not 

AOA) 

Chord: 

I 12 

I 12 

EVENLY I 

LJ ense t ndpoInts 

T CFD Export/Slice 1 CAD Export 1 WING Imp/Exp 

Incidence: 

I 0 

I 0 J 

EVENLY I 

C/-4 Offset: 

I 0 

I 0 

!zeros

[

Dihedral 

I o Degrees I 
Mean Aerodynamic Info: -

Mean Chord: f,Too Ft. 
Span Location:� Ft. 

Resulting Parameters 
Wing Area: fTs"oo Sq. Ft. 
Wingspan: � Ft. 

Aspect Ratio: r□:T
I 

Taper Ratio: � 
QC Sweep: ro:oo Deg. 

..:.I ... � Inches 
: 

[

Tr
� 

Edge Thickness

] 

WING LAYOUT NAME-----, 

I 03-22 Heavylift WI NG BODY

BUILD/ ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help 

= �1:, Airfoi ls rLong Ter..,, �torage) 

AH 80-140 

======= 

I this is v16 flipped upside down AH 80-

I� 

Close 

PUSH TO STORE 
STORAGE- 1 

PUSH TO STORE 
STORAGE- 2 

29% 



= �tanda d At,"7o,p�ere !\i1odel [ill 
-INPUTS

ALTITUDE: Help I I 9000 (FEET) 
PUSH TO UPDATE 

REF. LENGTH:
-UNITS

ALL VALUES 

I 12 (FEET) 

r- FEET 
FLIGHT SPEED:

(Feel Per Second) I SEND BACK REYNOLDS NUMBER 

I r METERS 108.0 

I Help Convert 

I SEND BACK REYNOLDS NUMBER and SPEED 

-RESULTING ATMOSPHERIC AND PERFORMANCE VALUES

DENSITY: REYNOLDS NUMBER: 

I 0.001811 (Slugs Per Cubic Foot] 
I
I 6602937 I 

PRESSURE: MACH NUMBER: 

I
1512.70 (Pounds Per Square Foot) I 0.0999 

0.715 (Atmospheres) 
DYNAMIC PRESSURE Ill): 

I 10.5624 (Pounds Per Square Foot) 
TEMPERATURE: 

I
26.90 (Degrees Fahrenheit) CRITICAL CP (where Sonic flow appears): 
486.6 (Degrees Rankine) 

I -67.03 

SPEED OF SOUND: FRICTION COEFFICIENT [Assuming Laminar): 
1081.4 (Feel Per Second) I 0.0005 

737.3 (Miles Per Hour) 

640.7 (Knots) 
FRICTION COEFFICIENT (Assuming Turbulent): 

I 0.0032 

VISCOSITY: 

I J 554 76929e-7 (lb-sec / Foot
A

2) 

WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 

Flow Conditions l Wing Layout 

Wing Analysis Options 

P' Assume elliptical lift degradation 

0 swald Efficiency Factor: I 0.8 

Drag RESULTS 

Frictional Drag: I 5.03 Pounds 

Induced Drag: I 0 00 Pounds 

TOTAL DRAG: I 5.03 Pounds 

Frictional Cd: I 0.0099 

Induced Cd: I 0 0000 

TOTAL Cd I 0.0099 

ANALyzE T Stall Speeds / W/S 

Root-Airfoil Angle 01 Attack-

�f594 Degrees 

Set ToZERO I 

I 

I 

I 

Frictional Cd"S 

0.48 

Induced Cd"S 

0.00 

TOTAL Cd"S 

0.48 

Y-Axis
View

Rotation 
(not 

AOA) 

_, ._ ,_, ,_ , _, ,_ , _, ,_, j'' ''.' 
Z-Axis View Rotation
(Drag box with left mouse button to zoom) 

Dense Endpoints 

l CFD Export/Slice l CAD Export l WING Imp/Exp 

NOTE: Stall is not predicted with this tool. 

I BU I LD / ANALYZE !] 
Lilt RESULTS Moment RESULTS 

Total Lift Force (LBS]: Total Pitching Moment: 

I 0.01 I 515.19 FootPounds 

Total Lift Coefficient: Moment Coefficient: 

I 

LID: 

I 

0.000 I 0.085 

0.00 

r- Referenced to Root Quarter Chord 
r Referenced to Root Nose 
r No Transfer (Debugging Only) 

WING LAYOUT NAME---� 

I 03-22 Heavylift WI NG BODY

BU I LD / ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help 

= My Airfoils (Long Ter'Tl Storage) 

I AH 80-140 

1c: �

I this is v16 flipped upside down AH 80· 

Close 

PUSH TO STORE 
STORAGE- 1 

PUSH TO STORE 
STORAGE- 2 

[ill 



= .,tandard Atmosphere Model cm 
�INPUTS 

IALTITUDE: 

I 
Help 

1000 (FEET) 
PUSH TO UPDATE 

REF. LENGTH: �UNITS ALL VALUES 

I 6.5 (FEET) 

(o" FEET 
FLIGHT SPEED: (Feet Per Second] I SEND BACK REYNOLDS NUMBER 

I ("" METERS 108.0 
I Help Convert 

I SEND BACK REYNOLDS NUMBER and SPEED 

�RESULTING ATMOSPHERIC AND PERFORMANCE VALUES 

DENSITY: REYNOLDS NUMBER: 

I 0.002308 (Slugs Per Cubic Foot) I 4358915 I 

PRESSURE: MACH NUMBER: 

I
2040.86 (Pounds Per Square Foot] I 0.0971 

0.964 (Atmospheres) 
DYNAMIC PRESSURE (QJ: 

I 134610 (Pounds Per Square Foot] TEMPERATURE: 

I
55.43 (Degrees Fahrenheit) CRITICAL CP (where Sonic flow appears): 
515.1 (Degrees Rankine) 

I -70 99

SPEED OF SOUND: FRICTION COEFFICIENT [Assuming Laminar): 
1112.6 (Feet Per Second] I 0.0006 

758.6 (Miles Per Hour) 
659.2 (Knots) FRICTION COEFFICIENT [Assuming Turbulent): 

I 0.0034 

VISCOSITY: 

I 3. 71719857 e-7 (lb-sec I Foon] 

WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 

Flow Conditions l lW,ngJi!�9!-!l T ANAL'r'ZE l Stall Speeds I WIS

-Airfoil Assignments
Buttline: (Unless otherwise noted, all units are in feet.) [span) Chord: 

P Root Airfoil I MyAirfoil_l : AH 80-140 -=-1 I 0 I 6.5 

p Airfoilll1 I MyAirfoil_l : AH 80-140 -=-1 I 22 I 6.5 

r Airfoil 112 IMyAirfoil_2: this is vl 6 flipped ups .=.J 

r Airfoil 113 IMyAirfoil_2: this is vl 6 flipped ups .=.J 

r Airfoil 114 IMyAirfoil_2: this is vl 6 flipped ups .=.J 

r Airfoil 115 I MyAirfoil_l : AH 80-140 .=.] 
Actions --------> EVENLY I EVENLY I 

-3D Wing View
-

-

7 F 7 -
Y-Axis-

-,.__ 
View

- Rotation
-

(not -
- AOA) 
-

-

-

I
' ' '

I.) 
RESET I 

Z-Axis View Rotation
(Drag box with left mouse button to zoom) 

I 1 u ense t: napoIrns -.-1 I I I /I 

l CFD Export/Slice l

Incidence: C/4 Offset: 

I 0 I 0 

I 0 I 0 

EVENLY I !zeros 

CAD Export l WING Imp/Exp 

[
Dihedral 

I o Degrees

-Mean Aerodynamic Info: -

Mean Chord: � Ft. 
Span Location:� Ft. 

-Resulting Parameters
Wing Area: 
Wingspan: 

Aspect Ratio: 

Taper Ratio: 

QC Sweep: 

I 286.00 Sq Ft. 
f44"'oo Ft. 

rs.n
j1.00 
ro.oo Deg 

I 

.=.] [
Tr

� 
Edge Thickness

]-.- � Inches 

-WING LAYOUT NAME 

I 03-22 Heavylift WI NG BODY

I BUILD/ ANALYZE 

--

--

-

29% 
--

--

--

J 
-

I 

NOTE: Stall is not predicted with this tool. 

Help I Close I 

= , Airfoils (Long Terr1 Storage) cm 

I AH 80-140 
PUSH TO STORE 

le_ --------------- STORAGE-1 

I this is v16 flipped upside down AH 80-
PUSH TO STORE 

I� 
STORAGE- 2 



I ID eme Endpoints ...-1 I I I 71 

� '.;tandard 1-\t, 1osphere Model @] WingCrafter(tm): Wing Layout & Prel iminary Performance Tool

-INPUTS [Fl!l."! .. C!l.r:id.i!i.!lr:i.� T Wing Layout T ANALY'ZE T Stall Speeds I WIS J CFD Export/Slice r CAD Export r WING Imp/Exp 

� ALTITUDE: Help I
I 1000 [FEET] 

PUSH TO UPDATE 

J
-Atmospheric Conditions -Root Airfoil Reynolds Number and Velocity

REF_ LENGTH: ALL VALUES UPDATE I Altitude 1000 Feet [Note: Based on root chordlength from Wing Layout] 

I 
[FEET] -UNITS

6.5 Density: 0.002308 Slugs/Cubic Foot 
I Get From Atmospheric Model I r- FEET Temperature: 55.45 "F 

FLIGHT SPEED: I SEND BACK REYNOLDS NUMBER 
I J

[Feet Per Second) Pressure: 2040.80 4358915
I r METERS Pounds/Square Foot 

108.0

I Help Convert 

I 
Dynamic Pressure: 1344 PSF 

SEND BACK REYNOLDS NUMBER and SPEED I Send Value To Virtual Wind Tunnel I Speed Of Sound: 1112.4 Feet Per Second ,....._ 
-RESULTING ATMOSPHERIC AND PERFORMANCE VALUES Viscosity: 0. 0000003717300 

I Get Velocity From Reynolds N um 
DENSITY: REYNOLDS NUMBER: [ b-sec I Fn] 

I I 0.002308 I 4358915 I 
108.0 Feet Per Second 

[Slugs Per Cubic Foot] 
[Press the UPDATE button after changing ALTITUDE] Get From Atmospheric Model 

PRESSURE: MACH NUMBER: 

I
2040.86 I 0.0971 Resulting MACH NUMBER: I 0.097 [Pounds Per Square Foot] 

0.964 [Atmospheres) 
DYNAMIC PRESSURE Ill): r 3D Wing View � rWING LAYOUT NAME 

I 134610 [Pounds Per Square Foot] -
TEMPERATURE: ./7 7 )7 - I 03-22 Heavylift WI NG BODY

I
55.43 Y-Axis[Degrees Fahrenheit) -

CRITICAL CP [where Sonic flow appears]: --.. View 

I I
515.1 [Degrees Rankine) 

I -70.99 
- Rotation

BU I LD / ANALYZE -

(not 
-

AOA) SPEED OF SOUND: FRICTION COEFFICIENT [Assuming Laminar]: 
-

1112.6 [Feet Per Second) I 0.0006 
-

758.6 (Miles Per Hour) -
NOTE: Stall is not predicted with this tooL � 

659.2 [Knots] FRICTION COEFFICIENT (Assuming Turbulent): 

I
' ' ' 

II 0.0034 .) 
RESET I 

VISCOSITY: Z-Axis View Rotation
I Close I Help 

I 3.71719857 e-7 [lb-sec I Foon] [Drag box with left mouse button to zoom] 

� H} A1rfo1ls (Long Terr, Storage) @] 

I AH 80-140 

12=: --------------- PUSH TD STORE 
STDRAGE- 1 

I this is v16 flipped upside down AH 80· 
PUSH TD STORE 

I� 
STORAGE- 2 



= �tanda ·d Atmosphere Model @] 
-INPUTS 

ALTITUDE: Help I
I 1000 [FEET] 

PUSH TO UPDATE 

REF. LENGTH: -UNITS ALL VALUES 

I 6.5 [FEET] 

r- FEET 
FLIGHT SPEED: (Feet Per Second] I SEND BACK REYNOLDS NUMBER 

I ('" METERS 108.0

I Help Convert 

I SEND BACK REYNOLDS NUMBER and SPEED 

�RESULTING ATMOSPHERIC AND PERFORMANCE VALUES 

DENSITY: REYNOLDS NUMBER: 

I 0.002308 [Slugs Per Cubic Foot] I 4358915 I 
PRESSURE: MACH NUMBER: 

I
2040.86 [Pounds Per Square Foot] I 0.0971 

0.%4 [Atmospheres) 
DYNAMIC PRESSURE (Q): 

I 134610 [Pounds Per Square Foot] TEMPERATURE: 

I
55.43 (Degrees Fahrenheit] CRITICAL CP (where Sonic flow appears): 
515.1 (Degrees Rankine) 

I -70 99 

SPEED OF SOUND: FRICTION COEFFICIENT (Assuming Laminar): 
1112.6 [Feet Per Second] I 0.0006 

758.6 (Miles Per Hour) 
659.2 [Knots] FRICTION COEFFICIENT [Assuming Turbulent): 

I 0.0034 

VISCOSITY: 

I 3. 71719857 e-7 (lb-sec I F ootA2) 

WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 

Flow Conditions T l'.•,1{ir:iql..!1Yl:l!JI T ANALY'ZE T Stall Speeds I WIS 

Airfoil Assignments 
Buttline: [Unless otherwise noted, all units are in feet.) (span) Chord: 

(7 Root Airfoil IMyAirfoil_l: AH 80-140 ..:J I 0 I 6.5 

(7 Airfoil 111 IMyAirfoil_l: AH 80-140 ..:J I 22 I 6.5 

r Airfoil 112 IMyAirfoil_2: this is vl 6 flipped ups ..:.J 

r Airfoil 113 IMyAirfoil_2: this is vl 6 flipped ups ..:.J 

r Airfoil 114 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 115 I MyAirfoil_l : AH 80-140 ..:.J 

Actions ········ > EVENLY I EVENLY I 

3D Wing View 
-

7 F 7 -

-
Y-Axis

-'\. 
View

- Rotation
-

(not 
-

-
AOA) 

-

-

' ' 

Ij 
RESET I 

Z-Axis View Rotation
(Drag box with left mouse button to zoom] 

I ID eme Endpoints ,. I I I I 71 

T CFO Export/Slice T CAD Export T WING Imp/Exp 

Incidence: 

I 0 

I 0 

EVENLY I 

C/4 Offset: 

I 0 

I 0 

!zeros 

I 

[
Dihedral 

I o Degrees 

Mean Aerodynamic Info: -

Mean Chord: � Ft. 
Span Location: f,i'ru Ft. 

Resulting Parameters 
Wing Area: 
Wingspan: 

Aspect Ratio: 

Taper Ratio: 

QC Sweep: 

I 286.00 Sq Ft. 
f44"'oo Ft. 

j1.00 
ro.oo Deg 

I 

..:.J [
Tr

� 
Edge Thickness

],. � Inches 

WING LAYOUT NAME 

I 03-22 Heavylift WI NG BODY

BU I LD / ANALYZE I 
NOTE: Stall is not predicted with this tool. 

Help I Close I 
= �1) Airfoils (Long Terrr Storage) @] 

I AH 80-140 
PUSH TD STORE 

1c ===-==--=-- STDRAGE- 1 

I this is v16 flipped upside down AH 80· 
PUSH TD STORE 

I� 
STORAGE- 2 

-

--

29% 
--

--

--

J 



I ID ense Endpoints ... 1 I I I 71 
_J = 5ta11da c ,..t171osp�ere 'vlodel [ill WingCrafter(tm): Wing Layout & Prel iminary Performance Tool

-INPUTS Flow Conditions l Wing La�out l ANALY2E T Stall Speeds / W /S l CFD Export/Slice l CAD Export l WING Imp/Exp 

� IALTITUDE: Help 

I 1000 (FEET) 
PUSH TO UPDATE 

Wing Analysis Options Root-Airfoil Angle Of Attack-
N DTE: Stall is not predicted with this tool. 

ALL VALUES 
P' Assume elliptical lift degradation �FDegrees 

JREF. LENGTH: 
-UNITS II II 

(FEET) BUILD/ ANALYZE B.5 0 swald E fficienc� Factor: I 0.8 Set To ZERO I 
r- FEET 

I LJ 
FLIGHT SPEED: (Feet Per Second) SEND BACK REYNOLDS NUMBER 

I r METERS Drag RESULTS Lift RESULTS Moment RESULTS 
108.0 

I Help Convert 

I 
Frictional Drag: I 33.49 Frictional Cd"S Total Lift Force (LBS]: Total Pitching Moment: SEND BACK REYNOLDS NUMBER and SPEED Pounds 
Induced Drag: I 174.81 Pounds I 2.49 I 3384.54 I -1137 04 FootPounds -

-RESULTING ATMOSPHERIC AND PERFORMANCE VALUES TOTAL DRAG: I 223.62 Pounds 
Induced Cd"S Total Lift Coefficient: Moment Coefficient: DENSITY: REYNOLDS NUMBER: 

I 
I 

12.99 
I 0.879 I -0 045 0.002308 (Slugs Per Cubic Foot) l 4358915 I Frictional Cd: I 0.0087 

Induced Cd: I 0.0454 TOTAL Cd"S L/D: r- Referenced to Root Quarter Chord 
PRESSURE: MACH NUMBER: I 16.61 r Referenced to Root Nose 

TOTAL Cd: I 0.0581 I 15.13 

I
2040.86 (Pounds Per Square Foot) I 0.0971 r No Tr ans fer (Debugging O nl�) 

0.964 (Atmospheres) 
DYNAMIC PRESSURE (QJ: 3D Wing View 

WING LAYOUT NAME 

I 
-

13.4610 (Pounds Per Square Foot) 

/7 y 7
-

TEMPERATURE: I 03-22 Heavylift WI NG BODY

I
55.43 Y-Axis(Degrees Fahrenheit) 

CRITICAL CP (where Sonic flow appears): View

I
515.1 (Degrees Rankine) 

I -70.99 
-..,_ 

I
Rotation 

BUILD/ ANALYZE 
(not 

SPEED OF SOUND: FRICTION COEFFICIENT (Assuming Laminar): ADA) 
1112.6 (Feet Per Second) I 0.0006 

758.6 (Miles Per Hour] -

N DTE: Stall is not predicted with this tool. 
-

659.2 (Knots] FRICTION COEFFICIENT [Assuming Turbulent]: 

I
' ' ' 

II 0.0034 _) 
RESET I 

VISCOSITY: Z-Axis View Rotation I IHelp Close 

I 3.71719857e-7 (lb-sec / F ootA2) (Drag box with left mouse button to zoom) 

= , Airfoils (Long Term Storage) [ill 

I AH 80-140 
PUSH TO STORE 

1c: � STORAGE- 1 

I this is v1 6 flipped upside down AH 80· 
PUSH TO STORE 

I� 
STORAGE- 2 



� Jta dard J-1.tmosphere lv1odel 

INPUTS---------� 
ALTITUDE: 

1 000 [FEET] 

REF_ LENGTH: 
12 [FEET] 

FLIGHT SPEED: [Feet Per Second] 
108.0 Help Convert 

Help 

UNITS--� 

(o" FEET 

("" METERS 

PUSH TO UPDATE 

ALL VALUES 

SEND BACK REYNOLDS NUMBER 

SEND BACK REYNOLDS NUMBER and SPEED 

RESULTING ATMOSPHERIC AND PERFORMANCE VALUES------------------

DENSITY: 
0.002308 

PRESSURE: 
2040.86 

0.964 

TEMPERATURE: 
55.43 

515.1 

SPEED OF SOUND: 
1112.6 

758.6 

659.2 

VISCOSITY: 
3.71719857 e-7 

[Slugs Per Cubic Foot] 

[Pounds Per Square Foot] 

[Atmospheres) 

[Degrees Fahrenheit) 

[Degrees Rankine) 

[Feet Per Second) 

(Miles Per Hour) 

[Knots] 

REYNOLDS NUMBER: 

I 8047227 l 

MACH NUMBER: 
0.0971 

DYNAMIC PRESSURE Ill): 

I 13.4610 [Pounds Per Square Foot] 

CRITICAL CP [where Sonic flow appears]: 
-70.99 

FRICTION COEFFICIENT [Assuming Laminar]: 
0.0005 

FRICTION COEFFICIENT (Assuming Turbulent): 

I 0.0031 

D eme Endpoints 

WingCrafter(tm): Wing Layout & Pre l iminary Performance Tool  

Flow Conditions T cw'inq_La,out T ___ A _NA_L_Y2_E __ T�_S_ ta_ ll _S�p_ee_d _s _! W_/S_�T_C _FD_E�xp _o _rt/_S _lic _e _�T ___ CA_ D_E�xp _o _rt -�T __ W_I _N _G _lm�p_/ _Ex�p-----1 
Airfoil Assignments------------------------------------===============:::;-' 

B uttline: 
[

Dihedral 
(Unless otherwise noted, all units are in feet.) Chord: Incidence: C/ 4 0 llset: I o [span) Degrees 
P' Root Airfoil IMyAirfoi1_2: this is vl 6 flipped ups ..:J O 12 0 0 

P' Airfoil 1!1 IMyAirfoi1_2: this is vl 6 flipped ups ..:J 

r Airfoil 1!2 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 1!3 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoil 1!4 IMyAirfoil_2: this is vl 6 flipped ups ..:J 

r Airfoilll5 IMyAirfoil_l: AH B0-140 ..:.I 
Actions --------> 

2 

EVENLY 

Y-Axis 
View 

Rotation 
(not 

ADA) 

12 
o J I 0 

EVENLY EVENLY !zeros 

Mean Aerodynamic Info: -

Mean Chord: r,Too Ft. 
Span Location: r,-oo Ft. 

Resulting Parameters---� 

Wing Area: � Sq Ft. 
Wingspan: � Ft. 

Aspect Ratio: � 

Taper Ratio: r,-oo 
QC Sweep: � Deg 

..:J I
T r ai�nP, Edge Thickness 

1 
L 

...:J� Inches 
_ 

WING LAYOUT NAME----

103-22 Heavylift WI NG BODY 

BUILD/ ANALYZE 

N DTE: Stall is not predicted with this tooL 

�·-· _, _·_ ·_· _ ,_ ,_ · _· _._ ,_, -'-j1----
Z-Axis View Rotation 
(Drag box with left mouse button to zoom] 

Help 

� , Airfoils (Long 'ern, Storage) 

AH 80-140 

---------------

I this is v16 flipped upside down AH 80 

Close 

PUSH TO STORE 
STORAGE- 1 

PUSH TO STORE 
STORAGE- 2 



INPUTS------------, 
ALTITUDE: 

1 000 [FEET] 

REF_ LENGTH: 

l 2 [FEET] 

FLIGHT SPEED: [Feet Per Second) 
108.0 Help Convert 

Help 

UNITS---

(o" FEET 

r METERS 

PUSH TO UPDATE 

ALL VALUES 

SEND BACK REYNOLDS NUMBER 

SEND BACK REYNOLDS NUMBER and SPEED 

CIT:] 
WingCrafter(tm): Wing Layout & Prel iminary Performance Tool

[Flo."! .. Co.r:id.i!ior:i.� 1 Wing Layout I ANALY'ZE 

-Atmospheric Conditions 
UPDATE I Altitude 1000 Feet 

Density: 0.002308 Slugs/Cubic Foot 

Temperature: 55.45 "F 
Pressure: 2040.80 Pounds/Square Foot 

Dynamic Pressure: 13.44 PSF 

Speed Of Sound: 1112.4 Feet Per Second 

-RESULTING ATMOSPHERIC AND PERFORMANCE VALUES--------------------, Viscosity: 0. 0000003717300 

DENSITY: 
0.002308 

PRESSURE: 
2040.86 

0.964 

TEMPERATURE: 
55.43 

515.1 

SPEED OF SOUND: 
1112.6 

758.6 

659.2 

VISCOSITY: 
J71719857e-7 

[Slugs Per Cubic Foot] 

[Pounds Per Square Foot) 

[Atmospheres) 

[Degrees Fahrenheit) 

[Degrees Rankine) 

[Feel Per Second) 

[Miles Per Hour) 

[Knots] 

REYNOLDS NUMBER: 

I 8047227 I 

MACH NUMBER: 
0.0971 

DYNAMIC PRESSURE Ill): 
13.4610 [Pounds Per Square Foot) 

CRITICAL CP (where Sonic flow appears): 
-70.99 

FRICTION COEFFICIENT [Assuming Laminar): 
0.0005 

FRICTION COEFFICIENT (Assuming Turbulent): 
0.0031 

( b-sec I FtA2) 

[Press the UPDATE button after changing ALTITUDE) 

I',,,,,,,·,,··, j ··,,I 

Z-Axis View Rotation
[Drag box with left mouse button to zoom) 

LJ eme t ndpoInts 

1 Stall Speeds / WIS l CFD Export/Slice l CAD Export l WING Imp/Exp 

-Root Airfoil Reynolds Number and Velocity 

Y-Axis
View

Rotation 
(not 

AOA) 

[Note: Based on root chordlength from Wing Layout] 

I Get From Atmospheric Model I 

I 8047227 

I Send Value To Virtual Wind Tunnel I 

Get Velocity From Reynolds N um I 
I 108 0 Feet Per Second 

Get From Atmospheric Model I 
Resulting MACH NUMBER: I 0.097 

WING LAYOUT NAME-----, 

I 03-22 Heavylift WI NG BODY 

BU I LD / ANALYZE 

NOTE: Stall is not predicted with this tooL 

Help 

� , A1rfo1ls (Long Terr, '>torage) 

AH 80-140 

======= 

I this is v16 flipped upside down AH 80-

I� 

Close 

PUSH TO STORE 
STORAGE- 1 

PUSH TO STORE 
STORAGE- 2 

CIT:] 



= Sta· da, j J-\t 1osphere Mode, 

INPUTS---------­
ALTITUDE: 

1000 (FEET) 

REF. LENGTH: 
12 (FEET) 

FLIGHT SPEED: (Feet Per Second) 
108.0 Help Convert 

Help 

UNITS--­

r. FEET 

(' METERS 

PUSH TO UPDATE 

ALL VALUES 

SEND BACK REYNOLDS NUMBER 

SEND BACK REYNOLDS NUMBER and SPEED 

[fil 

RESULTING ATMOSPHERIC AND PERFORMANCE VALUES-----------------� 

DENSITY: 
0.002308 (Slugs Per Cubic Foot) 

PRESSURE: 
2040. 86 (Pounds Per Square Foot J --------

O. 964 (Atmospheres) 

TEMPERATURE: 
55.43 (Degrees Fahrenheit) --------
51 5 · 1 (Degrees Rankine) 

SPEED OF SOUND: 
1112· 6 (Feet Per Second) 

--------

758. 6 (Miles Per Hour) 
--------

659 · 2 (Knots) 

VISCOSITY: 
3. 71719857e·7 (lb·sec / F ootA2) 

REYNOLDS NUMBER: 
8047227 l 

MACH NUMBER: 
0.0971 

DYNAMIC PRESSURE (Q): 

I 13.4610 (Pounds Per Square Foot) 

CRITICAL CP (where Sonic flow appears): 
·70.99 

FRICTION COEFFICIENT (Assuming Laminar): 

I 0.0005 

FRICTION COEFFICIENT (Assuming Turbulent): 

I 0.0031 

Dense Endpoints 

WingCrafter(tm): Wing Layout & Prel iminary Performance Tool 

Flow Conditions T [Winq,Layoul! l.,__ __ A_N_A _L_'rZ_E __ �T_ S_t _all _S�pe_e _d _s / _ W_/S�T�_C_F _D _E�xp�o _rt/ _S _lic _e_�T __ CA_D _ E_x�po_rt_�T�_W_I _N _G _lm�p_/E_x�p _ _, 
-Airfoil Assignments-----------------------------------------� 

Buttline: I 
Dihedral 

(Unless otherwise noted, all units are in feet.) (span) Chord: Incidence: C/4 Offset: 
L 

I o Degrees 
P' Root Airfoil IMnAirfoi1_2: this is vl 6 flipped ups� 0 12 0 0 ., ..:.J -Mean Aerodynamic Info: -

P' Airfoil #1 IMyAirfoil_2: this is vl 6 flipped ups ..:.J 

r Airfoil #2 IMyAirfoil_2: this is vl 6 flipped ups ..:.J 

r Airfoil #3 IMyAirfoil_2: this is vl 6 flipped ups ..:.J 

r Airfoil #4 IMyAirfoil_2: this is vl 6 flipped ups ..:.J 

r Airfoillt5 IMyAirfoil_l: AH 80-140 ..:.J 

Actions ········> 

2 12 

EVENLY EVENLY 

0 0 

EVE NL y !zeros 

Mean Chord: � Ft 
Span Location: j1.00 Ft 

-Resulting Parameters--� 

Wing Area: � Sq. Ft 
Wingspan: j4.00 Ft 

Aspect Ratio: r □.TI 
Taper Ratio: j1.00

QC Sweep: r □.oo Deg. 

..:.J I
T rai�nf, Edge Thickness 

1 
L 

..:J f"o.2's Inches 
_ 

Y-Axis
View

Rotation 
(not 

AOA) 

WING LAYOUT NAME-----, 

I 03-22 Hea1,J1LiftWINGBODY

_,_, _ '_ '_' _·_ ·_· _,_ , _ ·_ ·_· _, ji----
Z-Axis View Rotation
(Drag box with left mouse button to zoom J 

BUILD/ ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help 

= , Airfoils (Lo-,g Ter'T' Storage} 

I AH 80·140 

I this is v 16 flipped upside down AH 80· 

I< 

Close 

PUSH TO STORE 
STORAGE· 1 

PUSH TO STORE 
STORAGE· 2 

[fil 



= �tarda " l-lt"losprere Model [ill 
-INPUTS

ALTITUDE: Help I I 1000 (FEET) 
PUSH TO UPDATE 

REF. LENGTH: 
-UNITS

ALL VALUES 

I 12 (FEET) 

r♦ FEET 
FLIGHT SPEED: (Feet Per Second) I SEND BACK REYNOLDS NUMBER 

I 108.0 

I 
(" METERS 

Help Convert 

I SEND BACK REYNOLDS NUMBER and SPEED 

-RESULTING ATMOSPHERIC AND PERFORMANCE VALUES

DENSITY: REYNOLDS NUMBER: 

I 0.002308 (Slugs Per Cubic Foot) I 8047227 I 

PRESSURE: MACH NUMBER: 

I
2040.86 (Pounds Per Square Foat) I 0.0971 

0.964 (Atmospheres) 
DYNAMIC PRESSURE (Q): 

I 13.4610 (Pounds Per Square Foat) 
TEMPERATURE: 

I
55.43 (Degrees Fahrenheit) 

CRITICAL CP (whe,e Sonic flow appea,s): 
515.1 (Degrees Rankine) 

I -70.99 

SPEED OF SOUND: FRICTION COEFFICIENT (Assuming Lamina,): 

1112.6 (Feet Per Second) I 0.0005 

758.6 (Miles Per Hour) 
659.2 (Knots) FRICTION COEFFICIENT (Assuming Tu1bulent): 

I 0.0031 

VISCOSITY: 

I 3. 71719857e-7 (lb-sec / F 00(2) 

WingCrafter(tm): Wing Layout & Preliminary Performance Tool 

Flow Conditions T Wing Layout 

Wing Analysis Options 

P Assume elliptical lift degradation 

0 swald Efficiency Factor: I 0.8 

D,ag RESULTS 

Frictional Drag: I 5.25 Pounds 
Induced Drag: I 37.36 Pounds 
TOTAL DRAG I 45.86 Pounds 

Frictional Cd: I 0.0081 

Induced Cd: I 0.0578 

TOTAL Cd I 0.0710 

T ANALVZE T Stall Speeds /W/S 

Root-Aidoil Angle Of Attack -

i:11 4.434 Degrees 

Set To ZERO I

I 

I 

I 

Frictional Cd"S 
0.39 

Induced Cd"S 
2.78 

TOTAL Cd"S 
3.41 

Y-Axis
View

Rotation 
(not 

AOA) 

_, _'_ '_' _' _'_ '_' _' _'_ '_' _' _, j1---
Z-Axis View Rotation
(Drag box with left mouse button to zoom) 

ID ense Endpoints � 71 

T CFD Export/Slice T CAD Export T WING Imp/Exp 

NOTE: Stall is not predicted with this tool. 

II. BUILD/ ANALYZE I] 
Lift RESULTS Moment RESULTS 

Total Lift Force (LBS): Total Pitching Moment: 

I -141.47 I 751.83 FootPounds 

Total Lift Coefficient: Moment Coefficient: 

I 

L/D: 

I 

-0.219 

-3.08 

I 0.097 

r. Referenced to Root Quarter Chord 
r Referenced to Root Nose 
r No Transfer (Debugging Only) 

WING LAYOUT NAME----� 

I 03-22 Heavylift WI NG BODY

BUILD/ ANALYZE 

NOTE: Stall is not predicted with this tool. 

Help 

_ AIrto Is (Long erm �torage) 

I AH 80-140 

I this is v 16 flipped upside down AH 80· 

I� 

Close 

PUSH TO STORE 
STORAGE- 1 

PUSH TO STORE 
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