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= Standard Atmosphere Model WingCrafter(tm): Wing Layout & Preliminary Performance Tool T
~INPUTS Flow Conditions |’ 1 BNALYZE | Stall Speeds /W/S | CFD Export/Slice | CAD Export 1 WING Imp/Exp S
ALTITUDE: (FEET] Help - Airfoil Assignments “Dihedral )
I 1000 - PU S H TO U PDATE [Unless othenwize noted, all unitz are in feet.] Bl['::::;: Chord: Incidence: C/4 Offset: I 0 Degrees
REF. LENGTH: TS ALL VALUES 7 FoctAifal | Mydirfoil_1: AH 80-140 x| 0 | 85 | o | o ~Mean Aerodynamic Info:
|75‘5 (FEET]
+ FEET 7 Aifcil #1 [MyAirfoil_1: AH 80-140 =2 [es [0 [0 Mean Chord: SR P
FLIGHT SPEED: Span Location: | 1100 Ft
[Feet Per Second)  METERS
I 108.0 Help Corvert I Aifoil #2 IM-"'M'[O“—Z this is v16 flipped UPSLI —Resulting Parameters
~RESULTING ATMOSPHERIC AND PERFORMANCE VALUES e [MyAirfoil_2: this is v16 fiipped ups - | Wingspan: | 4400 Ft
Azpect R atio: B77
DENSITY: REYNOLDS NUMBER: [ Airfoil #4 [Myairfoil_2: this is v16 flipped ups | Taper Ratic: [ 7.00
0.002308 g i
[Slugs Per Cubic Foat) _ acs . Deg.
I~ Aifol #5 [MyAirfoil_1: AH 80-140 ] weep: [ 0.00
Trailing Edge Thickness
PRESSURE: MACH NUMBER: e — N EVEMLY EVEMLY EVEMLY | IZEIDS ;I -
w || 025  Inches
2040.86 [Pounds Per Square Foot) I 0.037
0.964 [&tmospheres)
b ~3D Wing Vi
ID‘""‘“"'“%T;EDSS”“E @ g Yiew WING LAYOUT NAME
A - [Pounds Per Square Foot) 7 - -
TEMPERATURE: / ) 4t A [03-22 HeavyLift WINGBODY
55.43 g 3 -Axis
i T CRITICAL CP [where Sonic flow appears]: - View
T P o | [Retation BUILD / ANALYZE
. {not
SPEED OF SOUND: FRICTION COEFFICIENT [Assuming Laminar): ) ADA)
126 [Feet Per Second) I 0.0008 -
7586 (Miles Per Hou) i NOTE: Stall is not predicted with this tool.
E59.2 FRICTION COEFFICIENT [Assuming Turbulent):
[K.nl:lt$] |||||||||||||||\.||||
| 0.0034 2
RESET
VISCOSITY: Z-Axis View Rotation Help Close
3717198577 lb-sec / Foot™2] [Drag box with left mouse button ta zoom)
= My Airfoils (Long Term Storage) 3 ’
| AH 80140
PUSH TO STORE

I e STORAGE- 1

|this ig w16 flipped upside down AH 80
PUSH TO STORE

I (—ﬁ STORAGE- 2




{a Standard Atmosphere Model WingCrafter(tm): Wing Layout & Preliminary Performance Tool

~INPUTS ‘Flow Conditions | Wing Layout 1 ANALYZE | Stall Speeds /W/S | CFD Export/Slice | C4D Export 1 WING Imp/Exp e
ALTITUDE: Help 3%
[FEET)
R - PUSH TO UPDATE o . _
— Atmosgpheric Conditions — Root Airfoil Reynolds Humber and Yelocity
REF. LENGTH: UNITS — ALL VALU ES UPDATE Alttude | 1000 Feet [Mate: Based on root chordlength from 'wing Layout)
I E& (FEET] Density: I 0.002308  Slugs/Cubic Foot
& FEET Temperature: 5545  °F —
108.0 [Feet Per Second)  METERS Pressure: | 2040.80  Pounds/Square Foot I 4358915

Speed Of Sound: | {1124  Feet Per Second

~RESULTING ATMOSPHERIC AND PERFORMAMCE YALUES Viscosity: 0000000371 7300 T ———— |
DENSITY: REYNOLDS HNUMBER: [lb-sec / Ft"2) 1050
. Feet Per Second
0.002308 [Slugz Per Cubic Foot] _

[Prezs the UPDATE button after changing ALTITUDE] e |

PRESSURE: MACH NUMBER:

Resulting MACH MUMEER: |
2040.88 [Pounds Per Square Foot) I 0.03n : o.os7
0354 [Atrmospheres) i -
DYNAMIC PRESSURE [Q): 3D Wing View WING LAYOUT NAME
13,4610 -
TEMPERATURE: | (Pounds Per Square Faat) / / ) A | 03-22 HeavyLift WINGBODY
55.43 : B -AXIS
o izmizes et A CRITICAL CP [where Sonic flow appears]: View
5151 [Degrees Rankine] I 70,99 :\J Rotation
| |Re BUILD / ANALYZE
SPEED OF SOUND: FRICTION COEFFICIENT [Assuming Laminar): ) AOA)
1M2E [Feet Per Second) I 0.0008 -
7586 (Miles Per Hour) - NOTE: Stall is not predicted with this tool.
£59.2 Knots] FRICTION COEFFICIENT [Assuming Turbulent): T o o o o o o T

| 0.0034

\
- RESETl
Z-Axis View Rotation

VISCOSITY:

Help Close
3717198577 flb-sec / Foot™2] [Drag box with left mouse button to zoom|]
= My Airfoils (Long Term Storage) 23
| AH 80140
PUSH TO STORE

I o STORAGE- 1

|this iz ¥16 flipped upside down AH 80
FUSH TO STORE

I (—ﬁ STORAGE- 2




= Standard Atmosphere Model

~INPUTS

ALTITUDE:
REF. LENGTH:

FLIGHT SPEED:

I 108.0

I 1000 [FEET]
I 65 [FEET)

[Feet Per Second)

Help

& FEET

" METERS
Help Corvvert

UNITS ———

DENSITY:

~RESULTING ATMOSPHERIC AND PERFORMANCE VALUES

0.002303

PRESSURE:

[Slugz Per Cubic Foot)

2040.86

[Pounds Per Square Foot)

0.964

TEMPERATURE:

[Atrmospheres)

55.43

[Dearees Fahrenheit]

515.1

SPEED OF SOUND:

[Degrees Rankine]

11126

[Feet Per Second)

758.6

[Miles Per Hour)

653.2

VISCOSITY:

[F.notg)

3.71719857e-7

(Ib-sec / Foot™2)

PUSH TO UPDATE
ALL VALUES

REYNOLDS NUMBER:

MACH NUMBER:
| 0.0971

DYNAMIC PRESSURE (Q):
| 13.4610

[Pounds Per Square Foot)

CRITICAL CP [where Sonic flow appears]:
| -70.99

FRICTION COEFFICIENT [Assuming Laminar]:
| 0.0006

FRICTION COEFFICIENT [Assuming Turbulent):
| 0.0034

52 i WingCrafter(tm): Wing Layout & Preliminary Performance Tool

L'enze Endpoints hd

Flow Conditions | 1 ANALYZE | Stall Speeds /W/S | CFD Export/Slice | CAD Export 1 WING Imp/Exp
— Airfoil Assignments Buttline: —Dihedral
[Unless othenwise noted, all units are in feet.) [span]- Chord: Incidence: C74 Offset: | i Degrees
7 Foctsifol — |MyAirfoil_1: AH 80-140 =] o | 85 | o | 0 —Mean Aerodynamic Info:
[ 4ifol #1 - [MyAirfoil_1: AH 80-140 ~ [z [Es [0 [0 Mean Chord - SEEENN Pt
Span Location: | {9 gg Ft
[ Airfoil #2 |MyAir[oiI_2: this is ¥16 flipped ups ;l — Resulting Parameters
- Wing Area: | 286.00 Sq Ft.
I~ Aifol #3  [MyaAirfoil_2: this is v16 flipped ups ~ | wingspan: | 4400 Ft
Azpect Ratio: B.77
I~ Aifol #4  [MyAirfoil_2: this is v16 flipped ups ~ | Taper Ratio: [ 1.00
. L5 ? Deg.
I~ Aifoil #5  [MyaAirfoil_1: AH 80-140 -] OC Sweep: [~ 0,00 g
Trailing Edge Thickness
actions > EVENLY | Eveny | evewwy | [Zeres =~ ( S025  inches
~3D Wing Vi
ng view WING LAYOUT NAME
4 JZant _ [0322 HeavyLift WINGBODY
3 Y-AXis
- Vle\'!f
N el BUILD / ANALYZE
{not
) AQA)
) NOTE: Stall is not predicted with this tool.

Z-Axis View Rotation

RESET |

[Drag box with left mouze button to zoom)

3]
w
o

L

Help Close
= My Airfoils (Long Term Storage) &3

| AH 80140
PUSH TO STORE

I o STORAGE- 1

|this iz v16 fipped upside down AH 80
PUSH TO STORE

STORAGE- 2

I >




Dense Endpoints -
@ WingCrafter(tm): Wing Layout & Preliminary Performance Tool

= Standard Atmosphere Model
~INPUTS Flow Condiions | ‘wingLayout | ANALYZE 1 Stall Speeds /w/S | CFD Export/Slice | CAD Export 1 WING Imp/Exp =
ALTITUDE: Help =
FEET —Wing Analyzis Options ——————————————— — Root-Airfoil Angle DFf Attack ) ) ) )
[ 1000 (FEET) _ PUSH TO UPDATE ~ NOTE: Stall is not predicted with this tool.
v Assume eliptical lift degradation :| 724 Degrees
- 1
REF. LENGTH: ALL VALUES |
[ 65 e UNITS | BUILD / ANALYZE
[ [l l Oswald Efficiency Factor: IT Set To ZERO
& FEET
1080 [Feet Per Secand] ¢ METERS —Drag RESULTS —Lift RESULTS ——— Moment RESULTS
m — Fictional Drag: [ 3343 Pounds Frictional CdS Total Lift Force [LES]: Total Pitching Moment:
Induced Drag: | 17481 pounds | 249 [ 338454 1137.04  FootPounds
~RESULTING ATMOSPHERIC AND PERFORMANCE VALUES TOTAL DRAG: 55567 Pounds
DEMSITY: REYMOLDS NUMBER: Induc;ezdgligd 5 Total Lift Coefficient: Moment Coefficient:
0.002308 (Slugs Per Cubic Foot] [ amewms Frictional Cd: | 0.0087 [ oer [ o085
Induced Cd: | 0.0454 TOTAL Cd™S L/D: + Referenced to Root Quarter Chord
PRESSURE: MACH NUMBER: [ 16.61 : " Referenced to Root Nose
TOTALCd: [ 0.0581 | 1513 - )
Mo Transfer [Deb Onl
2040.86 [Pounds Per Square Foot) I 0.0371 o Transfer (Debugging Onl)
0.964 [Atmospheres)
- —3D Wing Vi
rYNAMI?BTS 1EGSSUHE @ Uil Sl WING LAYOUT NAME
i " [Pounds Per Square Foot) - -
TEMPERATURE: / JZat A [03-22 HeawyLift WINGBODY
55.43 ; i —AXIS
[CEoEis e CRITICAL CP [where Sonic flow appears): - View
5151 [Degrees Rankine) I -70.99 -1 Rotation
) BUILD / ANALYZE
SPEED OF SOUND: FRICTION COEFFICIENT [Assuming Laminar): ) ADA)
M2 [Feet Per Second) I 0.0008 -
7586 (Miles Per Hou) - NOTE: Stall is not predicted with this tool.
£59.2 FRICTION COEFFICIENT [Assuming Turbulent):
[KnDtS] [ [T [ [T [ ] [T [ \l ' [}
I 0.0034 4|
RESET
VISCOSITY: Z-Axis View Rotation Help | Close
3717198577 (lb-sec / Foot"2) [Dirag box with left mouse button to zoom)
= My Airfoils (Long Term Storage) [ 23 I
| &H B80-140
PUSH TO STORE

| & — STORAGE- 1

Ithis iz v16 flipped upside down AH 80-
PUSH TO STORE

I (—ﬁ STORAGE- 2




Denge Endpoints -
@ WingCrafter{tm): Wing Layout & Preliminary Performance Tool

= Standard Atmosphere Model
CINPUTS Flow Conditions | ®wing Layout | ANALYZE | Stall Speeds /w/#S | CFD Esport/Slice | CAD Export 1 WING Imp/Exp o
ALTITUDE: Help — Airfoil Assignments -
[FEET] Buttline: — Dihedral
1000 _— PU S H TO U PDATE [Unlezs otherwize noted, all units are in feet.] ) Chord: Incidence: C/4 Dffset:
(span) 0 Degrees
REF. LENGTH: UNITS ALL VALUES 7 Foot Aol [MydAirfoil_2: this is v16 fipped ups v| [ 0 [ 12 [0 [0 ~Mean Aerodgnamic Info:
I 12 [FEET] i
& FEET 7 Aifol 81 [MyAirfoil_2: this is v16 fipped ups ~| [ 2 [Tz [o [0 Mean Chord: | 1200 Pt
FLIGHT SPEED- Span Location: | 10 Ft
[Feet Per Second)  METERS Airfoil #2 — — -
108.0 Help Convert [ Airfoi IMyAllfolI_2: this is ¥16 flipped upsLI ~ Resulting Parameters
irfoil MyAirfoil_2: this iz ¥16 flipped ups ~ ) N
~RESULTING ATMOSPHERIC AND PERFORMANCE VALUES ! =l Wingspan:  JESEN Ft
Aszpect Ratio: 033
DENSITY: REYNOLDS NUMEBER: [~ Airfoil #4 IM}'Ailfl:lil_zi this is ¥16 flipped ups;l Tapen Elati I—'I.Ul]
0.002308 .
[Shugs Per Cubic Foot] _ o CE B Deq.
[~ Aifoil #5  [MyAirfoil_1: AH 80-140 =] GCSweep: [000  Des
Trailing Edge Thickness
PRESSURE: MACH NUMBER: Actiong > EVENLY EVENLY EVENLY | [2eros =~ ( - | 025  Inches
2040.88 [Pounds Per Square Foot) I 0.0371
0354 [Atrmospheres) 3D Wing Vi
DYNAMIC PRESSURE (Q): ing Yiew WING LAYOUT NAME
13.4610 -
TEMPERATURE: | [Peunds Per Square Foof i _ |03-22 HeawyLift WINGBODY
95.43 [Dearees Fahrenheit] | Y—AXIS
e CRITICAL CP [where Sonic flow appears]: - View
" [Deagrees Rankine) I 70,99 R Rotation
|| BUILD / ANALYZE
SPEED DF SOUND: FRICTION COEFFICIENT {Assuming Laminar): . ADA)
1126 [Feet Per Second) | 0.0005 -
7586 [Miles Per Hour] ) NOTE: Stall is not predicted with this tool.
E59.2 Knoats] FRICTION COEFFICIENT [Assuming Turbulent): Y
| 0.0031 LT
RESET
VISCOSITY: Z-Axis View Rotation Help | Close
3717198577 lb-sec / Foat™2] [Drag box with left mouze button to zoom)
= My Airfoils (Long Term Storage) l 3 |
| AH 80140
PUSH TO STORE

I & — STORAGE- 1

|this iz v16 flipped upside down AH 80
PUSH TO STORE

I (~—~j STORAGE- 2




= Standard Atmosphere Model

~INPUTS
ALTITUDE: Help
I 1000 [FEET)
REF. LENGTH:
IT (FEET) UNITS ————
f+ FEET
FLIGHT SPEED:
Feet Per 5 d
1080 [Feet Per Second) ~ METERS
’ Help Cornvert |

~RESULTING ATMOSPHERIC AMD PERFORMANCE YALUES

DEMNSITY:
0.002303

[Shugz Per Cubic Foot)

PRESSURE:
2040.86 [Pounds Per Square Foat)
0.364 [Atmospheres)
TEMPERATURE:
55.43 [Degrees Fahrenheit)
5151 [Degrees Fankine)

SPEED OF SOUND:

11126 [Feet Per Second)
758.6 [Miles Per Hour)
£53.2 [Knots)

VISCOSITY:
371713857 e-7

(Ib-zec / Foot™2)

PUSH TO UPDATE
ALL VALUES

REYNOLDS NUMBER:

MACH NUMBER:
| 0.0971

DYNAMIC PRESSURE (Q):
| 13.4610

[Pounds Per Square Foot]

CRITICAL CP [where Sonic flow appears]:
| -70.99

FRICTION COEFFICIENT [Azsuming Laminar]:
| 0.0005

FRICTION COEFFICIENT [Azzuming Turbulent]:
| 0.0031

L'ense Endpaints b

ANALYZE

| Stall Speeds /W/S | CFD Export/Slice |

CAD Export 1 WING Imp/Exp

— Atmogpheric Conditions

UPDATE I Altitude | 1000

Density: IU.UU23UE Slugs/Cubic Foot

Temperature: I Bhd45 CF
Pressure: | 204080  Pounds/Square Foot
Dynarmic: Pressure: 1344  PSF

Speed Of Sound: | {1124

Wiscosity: I 0.0000003717300

(lb-sec / Ft°2)

Feet

Feet Per Second

[Prezs the UPDATE button after changing ALTITUDE]

— Root Airfoil Reynolds Humber and Yelocity

| 8047227

Get Velocity From Reynolds Mum |

108.0

g

Feet Per Second

Get From Atmospheric Maodel |

Resulting MACH NUMEER: | 0.097

[Mote: Bazed on root chordlength from wing Layout]

—3D Wing View

[Drag box with left mouze button to zoom)

y
- RESET |
Z-Axis View Rotation

Y-AXis
View
Rotation
{not
AQA)

WING LAYOUT NAME
I 03-22 HeavyLift WINGBODY

BUILD / ANALYZE

NOTE: Stall is not predicted with this tool.

Help Close
= My Airfoils (Long Term Storage) &3
| AH 80140
PUSH TO STORE
I o STORAGE- 1
|this iz ¥16 flipped upside down AH 80
PUSH TO STORE
I (—ﬁ STORAGE- 2




= Standard Atmosphere Model

~INPUTS
ALTITUDE: Help
I 1000 [FEET)
REF. LENGTH:
IT (FEET) UNITS ———
¢ FEET
FLIGHT SPEED:
Feet Per 5 d
1060 [Feet Per Second)  METERS
’ Help Corvvert |

DENSITY:
0.002303

[Slugz Per Cubic Foot)

PRESSURE:

2040.88 {Pounds Per Square Foaot)
0.964 [Atmospheres)
TEMPERATURE:
55.43 [Degrees Fahrenheit)
515.1 [Degrees Rankine)

SPEED OF SOUND:

11126 [Feet Per Second)
758.6 [Miles Per Hour)
£59.2 [Knots]

VISCOSITY:
3717198577

(Ib-sec / Foot™2)

PUSH TO UPDATE
ALL VALUES

~RESULTING ATMOSPHERIC AND PERFORMANCE VALUES

REYNOLDS NUMBER:

MACH HUMBER:
| 0.0971

DYNAMIC PRESSURE [Q]:
| 13.4610

[Pounds Per Square Foot)

CRITICAL CP [where Sonic flow appears]:
| -70.99

FRICTION COEFFICIENT [Assuming Laminar]:
| 0.0005

FRICTION COEFFICIENT [Aszsuming Turbulent]:
| 0.0031

WingCrafter(tm): Wing Layout & Preliminary Performance Tool

Denge Endpoints -

[Drag bowx with left mouze button to zoom)

Y
= RESET |
Z-Axis View Rotation

Flow Condiions | "wing Lavout | ANALYZE | Stall Speeds /wW/S | CFD Export/Slice | CAD Export 1 WING Imp/Exp
— Airfoil Assignments Buttine: “Dihedral
[Unless othenwise noted, all units are in feet.) [span]- Chord: Incidence:  C/4 Dffzel: | 0 Degrees
7 FactAifoll - [MyAirfoil_2: this is v16 fipped ups »| | (0 [ 12 [ o [ o ~Mean Aerodynamic Info:
7 Aifol 81 [MyAirfoil_2: this is v16 fipped ups ~| [ 2 [ [0 [0 Mean Chord:  [SICEN F.
Span Location: | 10 Ft
I™ Aifol #2 [ MyaAirfoil_2: this is v16 flipped ups ~ | ~ Resulting Parameters
. Wing Area: [am00 Sq. Ft.
I™ Aifol #3  [MyaAirfoil_2: this is v16 flipped ups ~ | Wingspan: | 400 Ft
Azpect Ratio: 0.33
I™ Aifoil #8  [MyAirfoil_2: this is ¥16 flipped ups ~ | Taper Ratis: [ 100
I Aifoil #5  [MyAirfoil_1: AH 80-140 ] QCSweep [ 000 Dea
Trailing Edge Thickness
Actiong -y EVENLY EVENLY EVENLY I [zeros =l ( = | 025 Inches
—3D Wing View
g WING LAYOUT NAME
- Y-Axi | 03-22 HeawyLift WINGBODY
-AXis
o i
- View
- Rotation
| BUILD / ANALYZE
i AQA)

NOTE: Stall is not predicted with this tool.

Help | Close

= My Airfoils (Long Term Storage)

| AH 80-140

| O T

FUSH TO STORE
STORAGE-1

|this iz v16 flipped upside down AH 20

€ o

FUSH TO STORE
STORAGE- 2




= Standard Atmosphere Model

~INPUTS
ALTITUDE:

I 1000 [FEET]
REF. LENGTH:
I 12 [FEET)

FLIGHT SPEED:

I 108.0

~RESULTING ATMOSPHERIC AND PERFORMANCE VALUES

Help

UNITS ————

" FEET
[Feet Per Second)
Help Corvvert

" METERS

DENSITY:
0.002303

[Slugz Per Cubic Foot)

PRESSURE:
2040.86 {Pounds Per Square Foaot)
0.964 [Atmospheres)
TEMPERATURE:
55.43 [Degrees Fahrenheit)
515.1 [Degrees Rankine)

SPEED OF SOUND:

1126 [Feet Per Second)
758.6 [Miles Per Hour)
£59.2 [Knots]

VISCOSITY:
3717198577

(Ib-sec / Foot™2)

PUSH TO UPDATE
ALL VALUES

REYNOLDS NUMBER:

MACH HUMBER:
| 0.0971

DYNAMIC PRESSURE [Q]:
| 13.4610

[Pounds Per Square Foot)

CRITICAL CP [where Sonic flow appears]:
| -70.99

FRICTION COEFFICIENT [Assuming Laminar]:
| 0.0005

FRICTION COEFFICIENT [Aszsuming Turbulent]:
| 0.0031

WingCrafter(tm): Wing Layout & Preliminary Performance Tool

|Dense Endpoints hd | 1

Flow Conditions | "Wing Layout T

—Wing Analyzis Options

v Azsume elliptical lift degradation

Dswald Efficiency Factor: I na

ANALYZE

1 Stall Speeds /w/s |

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

— Root-Airfoil Angle OF Attack

il | 4.434 Degrees

Set To ZERO I

—Drag RESULTS

Frictional Dirag:

[ 525 Pounds

Frictional Cd*S

—Lift RESULTS

NOTE: Stall is not predicted with this tool.

BUILD / ANALYZE |

— Moment RESULTS

Tatal Lift Force [LBS]: Tatal Pitching Moment:

Z-Axis View Rotation

[Dirag box with left mouze button to zoom)

RESET |

Induced Drag: | 37.38 pounds [ 0.39 [ase7 751.83 FootPounds
TOTALDRAG: | 45.86 Pounds
Induczec_:'BCd E Tatal Lift Coefficient: Moment Coefficient:
Fictional Cd: | 0L00GT I i [ oz [ 0.097
Induced Cd: | 0.0578 TOTAL Cd*S L/D- & Referenced to Foot Quarter Chaord
) I— I an . " Referenced to Root Mose
VAL el Ul -3.08 " Mo Tranzfer [Debugging Only)
~3D Wing Vi
s WING LAYOUT NAME
- . |08—22 HeawyLift WINGBODY
e Y-Axis
s View
- Rotation
) BUILD / ANALYZE
{not
) ADA)
) NOTE: Stall is not predicted with this tool.

Help | Close

\ay My Airfoils (Long Term Storage]

| AH 80-140

| O T

FUSH TO STORE
STORAGE-1

|this iz v16 flipped upside down AH 20

€ o

FUSH TO STORE
STORAGE- 2




AT UL UL LT P alal oLl o ATV AN

(= DAT, DF & DXF Airfoil File Importer =] (&) 17 flipped upside down usin...  — O X | w17 flipped upside ... — —PIIE:M Di;llcilhu‘tiun = ~MNumber Of Points
) ) ) . - - ense Endpoints - 71
FILE OPERATIONS- File Edit Format View Help File Edit Format View Help |

o modifications of ahE0140 by pg v3.dat File Properties | Import Fixes this is v16 flipped upside down AH 88- » .853624 -2.230180

— Thickness Increments — | [ Coordinate Yalues
shrunk by ane half sh0140 by pg v10.dat Raw Chardlength: Raw Percent Thickness: 136: v16 shrunk by one half ah8014@ by .481571 -2.061865 % i
w11 shrunk by one half sh80140 by pg dat | T | T _dat .145898 -1.846442 [1.00 =l Tesz T2z
w12 shrunk. by one half ahB0140 by pa.dat : : = 849307 -1.591736
+13 shrunk by one half sh80140 by pg.dat B -009090 -0.010500 ) ) — Construction Method — Draw Elements
w14 shrunk by ane half ah80140 by pg.dat Number OF Points I Force Thickness? .975850 -9.074419 594187 -1.308778 L
.382591 -1.004915 [tandadNacs <] vl aurtace Paints

w15 shunk by one half ah80140 by pg.dat Upper Lower Total = 903580 -9.212540

e 2 oy o fomo 7 [z = .783788  -0.361240 .216223 -0.689592 ¥ Camber Lines
617418 -8.511253 .896422 -8.377724
Browse Files... | | View File Contents I Help Restore View | .485818 -8.666773 .B824154
.158698 -B.838751 .peeeas
.8541688 -B.996769 .B24154
.518438 -1.159511 .096422
& Use R-Spline .146380 -1.324498 .216223
™~ Use Al-Spline . 748939 -1.486965 .382591
[ AltNose .385382 -1.633533 .594187
.843212 -1.774715 .849387

.358158 -1.985527 .145898
.854182 -2.817778 481571
.335126 -2.122835 .853624
.885399 -2.288562 .259861
.269189 -2.279873 .694618
. 738811 -2.348181 .156788
.194681 -2.379156 .641858
.664874 -2.413596 .145898
.145898 -2.427242 .664874
.641858 -2.437337 .194681
.156788 -2.427887 . 738811
.694618 -2.417165 .269189
.259861 -2.351937 .885399
.853624 -2.238180 .335126
481571 -2.861865 .854182
.145898 -1.846442 .358158
.849387 -1.591736 .843212
.594187 -1.388778 .385382
.382591 -1.884915 . 748939
.216223 -B.689592 .146388
.B96422 -8.377724 .518438
.B24154 -0.182698 .8541688
.peeeas .peeeas .158698
.B24154 .B26478 485818
.B96422 .185699 617418
.216223 .221418 . 783788
.382591 .355412 .9@3588
.594187 .4958684 .975858
.849387 .623348 .peeeas

1ACROS 0 7IEART
Ln1,C 100%  Windows (CRLF) 100% Windows (CRLF) UTF-8

—Hormalized Chordlength? -

.182698
.Beoeee INormaIize ta 1.0 ;I HELP
.B26478

.185699
.221418
.355412 = My Airfoils (Long Term Storage)
.4958084
.623348 AH 80140
FUSH TO STORE
- 726457 I o — STORAGE- 1
. 791865
. 806085
.810847

.815664 |this is ¥16 flipped upside down AH 80-
815484 FUSH TO STORE

- STORAGE- 2
.815131 I { >

.818573
.885213

. 795884
GOE 509 AIRFOIL
. 785651 PUSH TO STORE

.771258 I e STORAGE- 3
. 754767
.734737

.718822
6535052 PG-11-04-20-+1

|
=

Motes About Airfoil From Imported File File Error Summary Spline Options

this iz v16 fipped upside down AH 80-136; w16 Mo duplicates found. " Use Raw Paints
shrunk by one half ah80140 by pg.dat
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Ready.

Design

Airfoils Geometry Moddify | Multi Analysis Single Analysis

Adjust the desired Option(=s).
JavaProp
“ersion 1.70 - August 1, 2021,

Copyright & 2001-2021 Martin Hepperle

Flow Field | Options

* Translations

- Translaticn to English by Martin Hepperle, 2001.

- Translation to German by Martin Hepperle, 2001.

- Translaticn to French by Giergio Tese, 2002.

- Translaticn to alian by Giorgic Toso, 2002.

- Translation to Portuguese (European) by Jodo Alveirinho Correia, 2008.

* Your current system settings
- Your user name is Bobbi.

- System language code is en.
- Selected country is United States, selected language is English.

Country Settings: IEninsh (United States) - | (decimal character is: ')
Density p: [1.1895 [keyin?]

Kinematic Viscosity v: |0»UUUU1 4607 [ms]

Speed of Sound & |340»29 [mis]

- You are running Windows 10, Java version 1.8.0_321, Java memory is 433688 kB.

Save... | Load... ||_CIear preferences on exit  Air I Water I



g JavaProp -

Design | Airfoils Geometry Modify Mutti &Analysis Single Analysis Flowy Field Options

Enter Design Parameters and press the 'Design ' button.

Propeller Marme:
Mumber of Blades B: 2 [-]

Revolutions per minute rpm;  |2000 [ dmin]
Diameter Ot 2 [m]
Spinner Dia. Dsp: 0.1000 [m]
Yelocity v 32 [mis]
Power P: v I |54000 [

shroud chord: 60.000 [
shroud angle: 60.000 )

I shrouded rotar [ square tip [ open hub
Propeller
winD) 0.552 wINIR) 0185
Efficiency n E7.491 % loading medium
Thrust T 604.81 M Ct 0.0409
Power P 28 .68 kW Cp 0.0353
Torgue @ 165.96 Mm Cs 1.1357
B at 75%R 16.2° Pitch H 1.37m

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

Design £ Copy Text Copy (HTML)

Ready.



ﬁ JavaProp

Design

Airfoils I Geometry

Modify | Muli Analysis

Single Analysis Flowy Field Options
Select the desired airfoils and angle of attack for each station.
1 = 0.00: | Clark ¥, Re=100,000 v| . Claky.Resipopoo
Cd =y.0257 ’ cl =P.54e
angle of attack: (3.0 [ LD =l\|21 3 ©d i |
rR = 0333 |Clark ¥, Re=100,000 v| 5111
angle of attack: |3.0 [] l".
riR = 0BET: |CIarkY, Re=100,000 v|
angle of attack: |2.0 [
alfa
rR=1.00; |CIarkY, Re=100,000 v| .ane ane
angle of attack: |2.0 [
[~ suppress airfoil drag

Ready.




% JavaProp —

Design Airfoils Geometry | Modify Multi Analysis Single Analysis Flowy Field Options
Propellet Geometry.

e cR B HD r c H t Airfy
[-] [-1 1 [-1 [mm] [mm] [mm] [mm] [-1
0.0000 Spinner - - - = o E -
0.0500 01777 739 05 50.0 1777 1055.4 216 interpal
0.1000 0.3135 63.4 06 100.0 3138 12547 352 interpol
0.1500 0.4499 5249 06 150.0 4499 12462 24.7 interpaol
0.2000 0.4969 449 06 200.0 496.9 12523 60.4 interpol
0.2500 0.4924 387 06 250.0 4924 12554 299 interpaol
0.3000 0.4653 339 06 300.0 465.3 12666 56.6 interpol v
py——— - - P - P - - = - o -
shony: Views | Pitch/Diameter
Front Wiew
P T T

(\/

Adrfoil 1 Airfail 2 .-F/JFFH-F‘ Adrfoil 2 Adrfoil 4

Side View

m

e

Copy Text Copy (HThML) Prirt... Save... Impart...

Ready.



ﬁ JavaProp —

Design Ajrfoils Geometry Modify | Multi Analysis Single Analysis Flowy Field Options

Modify Propeller Geometry.

Chanoe Blade Anale by: 0.000 [

Scale Blade Angle by: W [-]

Increase Chord by: 0.000 [mim]

Scale Chord bry: W []

Taper Chord by: W [-] ftipiroot
wiv at 1R = 0 (1.0 = undisturbed inflow): 1.000 []

riR wwhere vy = 1: IW []
Threading line at % chord: 33.000 [%6]

Trailing edge thickness: 0.500 [%6]

Modify £ Defaults

Ready.




% JavaProp

Design Ajrfoils Geometry Modify Multi Analysis | Single Analysis Flowy Field Options
Propeller Off-Design Analysis for full winD range.
255904 |9.999999 | 9995999 30.33 39.38 000! 10.00 2000 92026 27912 439.39 "
545906 | 7.580574 | 9.999999 38.31 49.45 ooo! 13.33 2000 91.099 26177 434 96
134935 | 4657451 | 9995999 45.35 55.40 0.00 16.67 2000 §5.453 2.4069 42233
525503 | 2.950149 | 57158542 51.59 66.05 0.00 20.00 2000 85.484 2.2049 40515
518775 | 1.957924 | 5438772 56.94 72.64 0.00 23.33 2000 g1.624 1.9917 389.73
715804 [1.331214 | 2168146 61.40 75.30 0.00 26.67 2000 76821 1.7688 366.79
515145 | 0912736 | 1. 406712 G4 .55 §3.14 0.00 30.00 2000 70.966 1.5349 335.84
528193 0621149 | 0.924038 B7.22 87.29 0.00 33.33 2000 63.946 1.2895 305.32
049696 | 0411351 | 0.604432 6506 90.83 0.00 36.67 2000 55673 1.0335 26582 |
< >
showy: Coefficients Cp, Ct Coefficierts Pc, Tc Thrust Power rpm Torgue
0.15 1.0
_’F'C‘g'--g___ Coefficients & Cp 4 Efficiency B8
- T — rlX
0.10
—E
___a»'E'eE
o -y
o054 0.5 A
e
o
0.00 -
op ﬁ%
005 0o ; Lol D)
oo 04 1.0

[ Add to existing plots

Ready.

Analysis with rpm=prescribed

~ | (Results are walid for B, rpm, D, p from Design card)

Analyzel

Copy Text

Copy (HTRL)

Pririt...

Save...



% JavaProp

Design Aijrfoils Geometry Modify Multi Analysis Single Analysis Flowy Field Options
Propeller Off-Design Analysis for single vinD value.
wiinDn) 0.45 wiOR) | 0153 (PR 6.545 Propeller
CT 0.06569 CP 0.04746 PC 1.09273 n 0.66444
e o Cl Ccd LD Re Ma a a' "
[ [l [-] [-1 [-1 [-] [-1 [-1 [-1
0.000 Spinner - - - - - - -
0.050 -0E6 0.156 0.02351 6.54 406332 0.095 0.00567 0.14€
0.100 14 0.342 0.02455 13.94 812168 0111 0.04581 0.16C
0.150 1.2 0.354 0.02461 14.39 1363039 0130 0.05495 0.12€
0.200 1.4 0.373 0.02470 15.09 1770329 0153 0.11961 0.092
0.250 15 0.356 0.02476 e 2044974 0178 0.14586 0.077
0.300 16 0.397 0.02452 15.99 2223674 0.205 0.16533 0.06C v
< B T R P PP B R - s
showy: Aerodynamics Local Performance Loads Wake
0.6 25
C,C 3 ha, R
1S cl, cd — G Tk Mach, Re Ho. | — M2
— 10xCy — Re[10"]
e — 20 o
0.4 e e b
" AY
-1&.' 15 \
0.z I." \\
' 10 kY
'R \
0.0 + X
op 04 1o | 04 T
02 (Y'Y S— ' i
oo 0.5 1.0
[ Add to existing plots  (Resutts are valid for B, rpm, D, v, p from Design card)
Analyzel Copy Text Copy (HTML) Print.. Save...

Ready.




g JavaProp

Design Airfoilz Geometry Madlify Mutti Analysis Single Analysis | Flow Field Options
Propeller Off-Design Analysis for single winD value.
winy | 048 | winR) | 0153 | o*Re | 6545 Propeller
CT 0.06569 CP 0.04746 PC 1.08273 il 066444
o B T oz T oo o ot e,
0.600 20 0.435 0.02504 1751 2393336 0.379 021232 0.02C
0650 20 0435 0.02504 17.50 2341137 0.409 021377 007
0.700 2.0 0.444 0.02507 17.70 2212458 0.438 0.21270 0.012
0.750 22 0.455 002513 1811 2034267 0.469 021126 0.0:
0.500 22 0.457 0.02514 1818 1844135 0.500 0.20650 0.011
0850 23 0467 0.02520 1852 1615234 0.530 0.20437 0.o1c
0.900 23 0.472 0.02523 18.71 1308360 0.560 0.19693 0.00E
0.950 23 0474 0.02524 1877 Q55055 0.591 019576 0.007
1.000 23 0.475 0.02525 18.83 479171 0.621 0.19453 0.007 w
< >
shiowy: Aerodynamics Local Performance Loads Wake
06 15
b G cl,cd — G i 2 ~Mach,Re Ho. | — e
— i0xCy 7T — Re[10"]
o — 20 s
0.4 e —— e .,
T r'lf 5 .
15 #f-’ '
0.z ;'T- /'l \\.\
10 / ‘\‘
}
00 ; "R / fi—"
ofp 0.5 o | 05F N e W
032 Y} ; HE
oo 04 1.0

[ Addto existing plots  (Results are wvalid for B, rpm, D, v, p from Design card)

Analyzel Copy Text Copy (HTRL) Print... Save...

Ready.




Drone Ascent Using Excess Power Flying Considerations

A rate of climb can be calculated by comparing the power
needed for level flying compared against the power available

Will bring drone to 1000ft altitude via VTOL vertical flying

Excess power climb calculations begin at 1000ft altitude

Flying considerations for level flight at 1000ft altitude

WING alt 10001t, 108 ft/sec, AOA 7.24 deq, Lift 3382 lbs
drag 224lbs, moment -11371bs

BODY alt 1000ft, 108 ft/sec, AOA 4.434 deg, Lift - 141lbs
drag = 45lbs, moment +751 Ibs

Total drag = 224+45 = 269 Ibs = 1196N
We will use two props for the ascent, so 1196N+2 = 598N per PROP

PROP considerations: 1000ft altitude, density 1.1895, 1650 rpm

30.25 m/s, 31 kW, 703 N, 181 Nm
33.00 m/s, 26 kW, 522 N, 150 Nm

Interpolation for values at 32 m/s= meters/sec =108 ft/sec
32.00 m/s, 24.4 Kw, 583 N, 161 Nm

Thus for level flying at 1000ft altitude using 2 props,
we need 24.2 kW per prop or (24.4x2=48.8) 50kW total




Drone Ascent Using Excess Power Flying Considerations

A rate of climb can be calculated by comparing the power
needed for level flying compared against the power available

We can choose to run the prop at 2000rpm

PROP data (altitude 1000ft, 32 m/s, 108 ft/sec):
will use the 33 m/s data 64 kW, 1.28 N, 305 Nm

Run the engine at 1.064 % of normal power
6061 rpm x 1.064 = 6401 rpm Gearing 25:45= 0.53 35:40= 0.6

6401 x 0.53 =3392rpm 6401 x 0.6 = 3840 rpm

Motor g= (59.8)(2000) = 126 L/min  126x6 = 756 L/min
(1000)(0.95)

Motor (305)(63) = 338 Bar ~ Pump (110.1)(338) = 621 Nm
(59.8)(0.95) (63)(0.95)

Pump #1 (110.1)(3392)(0.95) = 354.7 L/min
1000

Pump #2 (110.1)(3840)(0.95) = 401.6 L/min
1000

3954.7+401.6=756.3 L/min




Drone Ascent Using Excess Power Flying Considerations

A rate of climb can be calculated by comparing the power
needed for level flying compared against the power available

We can choose to run the prop at 2000rpm

Pump #1 (621 Nm)(0.53) = 329 Nm
Pump #2 (621 Nm)(0.60) = 373 Nm

329+373= 702 Nm
702 Nm at 6401 rom =471 kW =631 HP

Excess Power considerations:

6 props total each putting in 64 kW 64x6= 384 kW

Actual power need for level flying 10001t altitude
using 2 props is 25 kW per prop, total is 50 kW

Excess power is (384 kW being used) - (50 kW actually needed)

384-50 = 334 kW excess power can be used

from website wt 3300Ibs drone wt at 108 ft/sec
with excess power of 334 kW, yields:

climb rate based on excess power of 76 ft/sec




Drone Ascent Using Excess Power Flying Considerations

A rate of climb can be calculated by comparing the power
needed for level flying compared against the power available

from website wt 3300lbs drone wt at 108 ft/sec
with excess power of 334 kW, yields:

climb rate based on excess power of 76 ft/sec
The engine power requirements for this rate of climb was:
702 Nm at 6401 rom =471 kW =631 HP

Note: See Fuel Use calculations pages for fuel use details

O altitude to 1000ft altitude vertical ascent at 3.01 m/s,
=9.87 ft/sec 1000+9.87 = 101 sec, power needed 562.5 HP

(101 sec)(0.000194 Ibs fuel/sec-HP)(562.55 HP) = 11 lbs fuel

1000ft altitude to 9000 ft altitude via excess power flying
9000-1000= 8000ft at 76 ft/sec = 105 seconds
(105 sec)(0.000194 Ibs fuel/sec-HP)(631 HP) = 13 lbs fuel

0000ft alt to 1000ft alt 11lbs fuel
1000ft alt to 9000ft alt 13lbs fuel

Using power excess flying (0 ft to 9000ft)
Total fuel use 24 Ibs, total ascent time 206 seconds (3.4 min)

Using completely vertical flying (O ft to 9000ft)
Total fuel use 100 Ibs, total ascent time 872 seconds (14.5 min)




	All of Slide 05 v1
	Just one Drone plus Drones for TRANSITION to LEVEL flying v8.267
	Just one Drone plus Drones for TRANSITION to LEVEL flying v8.259
	Just one Drone plus Drones for TRANSITION to LEVEL flying v8.260
	Just one Drone plus Drones for TRANSITION to LEVEL flying v8.261
	Just one Drone plus Drones for TRANSITION to LEVEL flying v8.262
	Just one Drone plus Drones for TRANSITION to LEVEL flying v8.265

	density = 1_1895 Altitude 1000ft Excess Power Flight Design Foil Stuff249
	density = 1_1895 Altitude 1000ft Excess Power Flight Design Foil Stuff250
	density = 1_1895 Altitude 1000ft Excess Power Flight Design Foil Stuff251
	density = 1_1895 Altitude 1000ft Excess Power Flight Design Foil Stuff252
	density = 1_1895 Altitude 1000ft Excess Power Flight Design Foil Stuff253
	density = 1_1895 Altitude 1000ft Excess Power Flight Design Foil Stuff254
	density = 1_1895 Altitude 1000ft Excess Power Flight Design Foil Stuff255
	density = 1_1895 Altitude 1000ft Excess Power Flight Design Foil Stuff256
	Sketchup Captures 275
	density = 1_1895 Altitude 1000ft JavaProp stuff276
	density = 1_1895 Altitude 1000ft JavaProp stuff277
	density = 1_1895 Altitude 1000ft JavaProp stuff278
	density = 1_1895 Altitude 1000ft JavaProp stuff279
	density = 1_1895 Altitude 1000ft JavaProp stuff280
	density = 1_1895 Altitude 1000ft JavaProp stuff281
	density = 1_1895 Altitude 1000ft JavaProp stuff282
	density = 1_1895 Altitude 1000ft JavaProp stuff283
	Drone ascent using excess power caluculations Page 01
	Drone ascent using excess power caluculations Page 02
	Drone ascent using excess power caluculations Page 03
	Drone ascent using excess power caluculations Page 04

