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v <¥ Format Painter - — - -
Clipboard N Font N
A10 v Jx ' 9)Air_Chg Vol (cuin)
A B _ C
1 Parameter 0.0ms 35.0ms
2 1)Comb_Vol{cuin) 33.7 34.4
3 :2] Comb_Temp (A°F) 70 70
4 |3} Comb_Press (PSl) 338.1 338.1
5> 4)Comb_Super_Valve Closed Closed
6 EE}CBmp_UDI{EU in) 402.1 402.1
7 ;6] Comp_Temp (A°F) 70 70
8 | 7)Comp_Press (PSI) 14.7 14.7
9 | 8)Valve_Flow_Gas (ft/s) 0 0
10 |9) Air_Chg Vol(cuin) 196.3 196.3
11 :1U]Air_Chg_Press (PSI) 338.1 338.1
12 |11} Air_Chg Temp (A°F) 70 70
13 |12)Valve_Flow_Air (ft/s) 0 0
14 [13) Accum_Temp (A°F) 70 70
15 :14) Accum_Press (PSl) 338.1 338.1
16 |15) Accum_Piston Vol (cuin) 196.3 156.3
2 4 :15}Accum_ﬂﬂmb_‘u’alue Closed Open
18 17) Intercooler_Flow (ft/s) 0 0
19 :IB}Intercmnler_Temp (A°F) 70 70
20 |19) Exhaust_In_Temp (A°F) 70 70
21 5Eﬂ}Exhaust_Dut_Temp{ﬁ“F]I 70 70
22 21) Air_In_Temp (A°F) 70 451
23 :22) Air_Out_Temp (A°F) 70 70
24 123) Air_Comb_Flow (ft/s) 0 31.4
25 de}Air_Comb_ValvE Closed Open
26 | 2b)Valve_Delta_P (PSI) 0 0
21 :26} Physics_Flow_Calc (L/min) 0 41.41
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Merge & Center

Alignment
_ D _ E
70.0ms 72.0ms

34.6 35.4

70 451

336.1 2611
Closed Closed

402.1 402.1

70 70

14.7 14.7

0 0

196.3 156.3

338.1 338.1

70 70

0 0

70 70

338.1 338.1

1596.3 1596.3
Open Closed

0 0

70 70

70 70

70 70

451 70

70 70

31.4 0
Open Closed

0 2272.9

41.41 0

“« | B %9
B Mumber
_ F _ G
120.0 ms 180.0 ms
56.2 89.9
420 360
1650.5 945
Closed Closed
4021 402.1
70 70
14.7 14.7
0 0
196.3 196.3
338.1 338.1
70 70
0 0
70 70
338.1 338.1
196.3 1596.3
Closed Closed
0 0
70 70
70 70
70 70
70 70
70 70
0 0
Closed Closed
1512.4 606.9
0 0

<0 .00 Conditional Formatas Cell
0 =0 Formatting v Table ~ Styles ~ v
N Styles
_ H _ I _ J _ K
240.0 ms 300.0 ms 360.0 ms 410.0 ms
123.6 146.1 161.8 173.1
295 210 145 92
430.2 185.4 82.5 35.4
Closed Closed Closed Closed
4021 402.1 402.1 402.1
70 70 70 70
14.7 14.7 14.7 14.7
0 0 0 0
196.3 196.3 196.3 186.3
338.1 338.1 338.1 338.1
70 70 70 70
0 0 0 0
70 70 70 70
338.1 338.1 338.1 338.1
1596.3 1596.3 196.3 196.3
Closed Closed Closed Closed
0 0 0 0
70 70 70 70
70 70 70 70
70 70 70 70
70 70 70 70
70 70 70 70
0 0 0 0
Closed Closed Closed Closed
92.1 1527 255.6 302.7
0 0 0 0

Insert Delete Format

wr ey

Cells

_ L
450.0 ms
179.8
70
23.1
Closed
402.1
70
14.7
0
196.3
338.1
70

70

338.1

196.3
Closed

70
70
70
70
70

Closed
315
0

L= ri

6} Clear

_ M
452.0 ms
179.8
70
23.1
Open
402.1
70
14.7
60.3
196.3
338.1
70
0
70
338.1
156.3
Closed

70
70
70
70
70

Closed

8.4
165.64

Sort & Find &

1

Editing

_ N
660.0 ms
179.8
S0
14.7
Closed
32.7
450
338.1
0
196.3
338.1
70
60.3
450
338.1
196.3
Closed

70
125
90
451
70

Closed
323.4
165.64

Filter v Select ~

_ O
704.0 ms
1798
83
14.7
Closed
32.7
450
338.1
0
196.3
338.1
70
0
450
338.1
196.3
Closed
60.3
10
83
10
451
70

Closed
3234
165.64
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Create PDF

and Share link

Add-ins

_ P
750.0 ms
33.7
70
338.1
Closed
402.1
70
14.7
0
196.3
338.1
70

70

338.1

196.3
Closed

70
70
70
70
70

Closed
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v 5 Format Painter & = e - == === Lol L Y/ J w0 Formatting ¥ Table v Styles v ”I::m UU::‘-E V @ Clear ~ Filter ~ Select ~ and Share link Share via Outlook
Clipboard i Font M~ Alignment B Mumber B Styles Cells Editing Add-ins Adobe Acrobat
v Jx~ Time(ms)
A ! B _ : _ D _ E _ F _ G _ H _ I _ J _ K _ L _ M _ N _ O _ P _ Q _ R _ 5 _ _ U _ _ W _ X _ Y _ Vi _
Time (ms) _Cnmb_"u’nl Comb_Ten Comb_Pre Comb_Sup Comp_Vol Comp_Ten Comp_Pre Valve_Flow Air_Chg_V¢Air_Chg_P: Air_Chg_Te Valve_Flow Accum_Te Accum_Pr Accum_Pi: Accum_Cc Intercoolel Intercoolel Exhaust_In Exhaust_O Air_In_Tem Air_Out_Te Air_Comb_ Air_Comb_Valve_Delt Phys
0 33.7 70 338.1 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 0
35 34.4 70 338.1 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Open 0 70 70 70 451 70 31.4 Open 0
70 34.6 70 338.1 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Open 0 70 70 70 451 70 31.4 Open 0
72 35.4 451 2611 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 22729
120 56.2 420 1850.5 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 1512.4
180 89.9 360 945 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 606.9
240 123.6 295 430.2 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 521
300 146.1 210 185.4 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 152.7
360 161.8 145 8§2.5 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 255.6
410 173.1 92 35.4 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 302.7
450 179.8 70 23.1 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 315
452 179.8 70 23.1 Open 402.1 70 14.7 60.3 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 8.4
660 179.8 90 14.7 Closed 32.7 450 338.1 0 196.3 338.1 70 60.3 450 338.1 196.3 Closed 0 70 125 90 451 70 0 Closed 323.4
704 179.8 83 14.7 Closed 32.7 450 338.1 0 196.3 338.1 70 0 450 338.1 196.3 Closed 60.3 10 83 10 451 70 0 Closed 323.4
750 33.7 70 338.1 Closed 402.1 70 14.7 0 196.3 338.1 70 0 70 338.1 196.3 Closed 0 70 70 70 70 70 0 Closed 0



EY % Jfx ~ Kinetics
A C
1
Time Displacement Gas Pressure

2 |(seconds] (in) (PSI)

3 | 0 0 338.1
4 | 0.035 0.3 338.1
2 | 0.07 e 338.1
6 | 0.072 1.54 2611
7| 0.12 2.5 1850.5
8 | 0.18 4 945
2 | 0.24 5.5h 430.2
10 | 0.3 6.5 185.4
1 | 0.36 7.2 82.5
12 | 0.41 F i 35.4
13 0.45 8 23.1

Clipboard B

Font

1

Gas Thrust Force (lbs)
7600.2
7600.2
7600.2
58694
41598
21243.6

9670.3
4167.5
1854.5
795.7
519.3

Alignment BN Mumber B Styles Cells
E F G H
Kinetics
Hydraulic Load (lbs)  NetLinear Force (lbs) Frame Acceleration {Wsﬁzj Piston Velocity (ft/s)
7371.8 228.4 S 0
7371.8 228.4 s 0.41
7371.8 228.4 S 1.1
7371.8 51322.2 1331.4 115
7371.8 34226.2 888.1 5.2
7371.8 13871.8 359.9 9.45
7371.8 2298.5 29.6 12.3
7371.8 -3204.3 -83.1 13.8
7371.8 -5517.3 -143.2 10.1
7371.8 -6576.1 -170.6 4.5
7371.8 -6852.5 -177.8 0

Stored Piston Energy (ft-lbs)

Add-ins

17
12
13.1
2677
884.2

1498.4
1885.1
1005.8

200.5

Adobe Acrobat
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Cliphoard M~ Font B Alignment B Mumber F Styles Cells Editing Add-ins Adobe Acrobat
Fl | Jx ~ 20000 Watts Thermodynamics
A _ B | C _ D | E F G H J K _ 5
20000 Watts Thermodynamics
FI [ ]
‘Time Cylinder Volume  Air Mass Transferred Cumulative Air Combustion Combustion Rod Transmission Incremental Fuel Cumulative Fuel Energy Mechanical Energy Output
2 |Interval (cuin) (g) Mass (g) Gas Temp (A°F) Pressure (PSI) Pressure (atm) Force (lbs) Injected (g) Input (J) (Watts)
= 0 0.003 0 0.001 70 338.1 23 0 0 0 0
4 | 0.035 6.743 0.237 0.237 70 338.1 23 228.4 0 0 320
5 | 0.07 33.718 0.237 0.474 70 338.1 23 228.4 0 0 860
6 | 0.072 34.617 0 0.474 451 2611 177.61 51322.2 0.00142 570 17324
7| 0.12 56.196 0 0.474 420 1850.5 125.88 41598 0 570 17324
& | 0.18 §9.914 0 0.474 360 945 64.28 21243.6 0 570 17324
9 | 0.24 123.632 0 0.474 295 430.2 29.26 9670.3 0 570 17324
10 | 0.3 146.11 0 0.474 210 185.4 12.61 4167.5 0 570 17324
11| 0.36 161.846 0 0.474 145 82.5 5.61 1854.5 0 570 17324
12 | 0.41 173.085 0 0.474 92 35.4 2.41 7957 0 970 17324
13 | 0.45 179.829 0 0.474 70 23.1 1.57 519.3 0 970 17324
14



Propeller Off-Design Analyzis for full »wink range.

1] Cs Tc Pc n n* stalled v rpnn Power | Thrust | Torque

[-] [-] [-] [*a] [l [*] [ms] | [/min] | [MW] [H] [Hm]
205 |0.000051 |9.999999 |9.999999  0.00 0.00 43.00! 0.0 2585 00118 | 35964 44 .07
73 |0161249 199999599 (9.999993 | 1338 2947 (10000! 459 2582 00123 | 35964 45 B2
449 10325596 | 7.764059 (9.999533 | 2759 49.71 43.00! 9.21 259 00118 | 35964 4378
145 |0.486521 | 3.326250 (5 407627 | 39.56 £3.95 25.00 14.08 2639 00128 | 35964 45 .30
021 |0.650344 |1.739201 (3.502228 | 51.37 73.73 0.00 19.14 2631 00134 | 35964 47 54
350 |0.516051 |1.047176 (1.759116 | 59.53 g1.19 0.00 25.09 2522 00152 | 35964 51.29
0E9 |0.996E6E |0.599037 (0.932170 | EB4.26 a7.35 0.00 3317 3109 00186 | 35964 ST .01




0

0.00 ; 5
0.0 0.5 1.0

[ &dd to existing plots Anat.fsis with T=prescriped v [Fezult:

! [
Analyzel Copy Text l Copy [H

[N




Enter Design Parameters and press the 'Design B button.

Propeller Mame:

Mumber of Elades B: |2 []
Revolutions per minute rpm: i1 200 [1/min]
Ciameter L |1 0668 [m]
==
Spinner Dis. Dep {0.000 [m]
Welocihy |E'3-'3'3'3I [mi=]
Thrust T: « | |359.64 [h]
shroud chord: {50.000 [-]
shroud angle: {60.000 ]
[ shrouded rotor [ =ouare tip [ open huk
Wiindd turbine
YIAD) 2812 wIIR) 0.8as
Efficiency n 5343 % loading foiy
Thrust T -31997 M t -0.5058
Poweer P -6, 295 03 Cp -0 4666
Torgue @ -50.12 Mm Cs 32752
B at T5%RE 227 Pitch H 1.05m




= 42 inch blade for the small cargop X e & : M .-_‘4' &l JavaProp

— ! - Design | Airfoils Geumetryl Modify | Muli Analysis Single Analysis Flow Field | Options |
File Edit View HT > =~ B J & @ W v %ﬂ- o €3 ' FEpRS e SOt

e ciiR B HDO r c H t Airl
/R /R ? H/D ¢ ¢ t i Alrfoll DI;-;DD D;:atz a[;] g ;-]n [n;r;l [T;n;] [nl;-rl;ﬂ [r;";ﬂ Flat F'[I;
[-] [-] [°] [-] [mm] [mm] [mm] [mm] [-] n:nsun 021452 EHZI:4 nzg zé.? ?a:n 99&.? 4:|:| irterpc
©.0000 0.0342 89.9 0.0 9.0 18.3 9.9 1.0 Flat Plate, Re=10@,000 1000 | 02563 639 09 533 1378 3155 70 |interpe
©.0500 ©.1462 80.4 9.9 26.7 78.8 990 .7 4.2 interpolated 01500 03703 594 08 a0.0 187 5 8500 100 |irterpe
0.1600 0.2583 69.9 0.9 53.3 137.8 915.8 7.4 interpolated o2000 | o4oen | 514 iE w7 | 282 | ssar | 114 |tem
9.1500 ©.3783 59.4 2.8 80.0 197.5 850.0 18.7 interpolated 02500 | 04052 45.2 0.3 13333 2161 £43.7 10 |interpe
0.2000 0.409¢ 51.4 0.8 106.7 218.1 839.7 11.8 interpolated 03000 | 03829 40.4 08 160.0 204 2 8557 104 |irterpe
8.25e8 6.4852 45.2 8.8 133.3 216.2 843.7 117 i‘nterpnlated
e.3gee e.3829 48.4 8.8 166.0 2e4.3 855.7 11.@ il’lté:l"pﬂ].ﬂtEd Fu show: Views | Pitch/Diameter
0.3500 0.3541 36.6 0.8 186.7 188.9 871.2 10.8  Flat Plate, Re=500,000 ——
9.4000 ©.3248 33.6 8.8 213.4 173.2 898.7 H o [ iﬂtEI‘leatEd
0.4500 ©.2960 31.1 0.9 240.0 157.9 909.8 12.3  interpolated ol
9.5000 ©.2695 29.1 0.9 266.7 143.8 932.7 12.7  interpolated dﬂquﬂffﬂ# “““"“‘“ﬂrﬁrhr
2.55e6 @.2453 27.4 2.9 293 .4 136.9 955.5 12.9 interpnlat‘ed m
0.6000 0.2230 26.0 0.9 320.0 118.9 980.8 13.@  interpolated ﬁL,LfoLfL#LH
9.6500 ©.2021 24.7 9.9 346.7 187.8 1a@2.a 12.9 Clark ¥, Re=25,000
e.7ee00 ©0.1779 23.6 1.8 373.4 94.9 1824.9 11.7 intierpﬂtl'ated L] L
0.7500 ©0.1531 22.7 1.0 400.1 81.7  1051.5 18.0  interpolated . S st .
0.8000 ©.1304 21.8 1.0 426.7 69.5  1072.4 8.5 interpolated e
©.8508 ©.1076 21.1 1.8 453 .4 57.4 18@99.2 7.1 i‘nterpnlated .
.90 ©.8825 20.4 1.1 A80.1 44.8 1121.8 5.4 intérpﬂl'ated
©.950e ©.0573 19.8 1.1 506.7 30.06 1146.3 3.8 interpnlat‘ed m
1.000@ 0.0272 19.3 H e | 533.4 H 71 B 1173.7 1.8 Clark Y, Re=100,000
’1. Copre Test | .Cl:lp*:.-' [HTHL] I Prirt... | Save... | gt [
Ln 23, Col 85 1,325 of 1,326 characte  Plain text 100% Windows (CELF) AMNSI
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Combustion Chamber 13.4lbs %2 = 26.8lbs

Hyd Pump 1.29 lbs X2 = 02.58 lbs
Alr Charge Chamber 6.5 Ibs X2 = 13lbs

Supercharger Compressor Chamber 12.8lbs %2 = 25.6 lbs
dual engines wt = 26.8+2.58+13+25.6 = 67.988 lbs

Drone Wt at the new size

Wing (8.06 lbs x2) = 16.120bs 16.12+28.3+68 = 11242 lbs

m = 28.3lbs
Dual Engines = 68lbs




‘ \ combustion chamber
D - 2208 duplex stainiess stesl is 7.8 g/cm® 781 % 7.8 = 6091 gm = 13.4lbs

cap 186 cu am
oyl 413 cu em
cap 182 cu em
186+413+182 = 781 cu cm

My Proongp
cop 6075 cwcm  ADH130443 = 300 cw o

ol 128.3 cvem  daneity alvcrait alioy aluminemm 7078-T73 / 176 / T7381: 2.81 gfom®
ap 4.0 co o 309 1 32.81 = 30Spw = 1.3000s

] —

Alr Charge Chambar

cap 303 cufem 30344534290 = 1052 cu cw

z‘::l':l: 1082 x 2.81gm/cy an = 2056 g = 6.5 lbe

i)

Superchargar Comprassor Chamber

cap 637 cu cm 63747884651 = 2076 cu am

::'p,::lﬂﬂ.l: 2076 cu dm x 2.81 gm/cu cm = 5634 gm = 12.8 lbs

00



wiag 705 long vals JEE3.0 o em in coviben Binr o 1. 9omcn o = 3334 ge = .08 Be

fuselage 7.5 ft long 8586.5 cu cm X 1.5 gm/cu cm = 12,879 gm = 28.3 lbs

00 S siams moss cmne e

Geisunom

m-u--

otbonan s 40 Suparchargsr Compresess Chamber 12.80be 22 = 256 b
DU P30 e 3000830200 = 32 000 dunl anginss wi = 20.542.564+13+28.6 = 67.968 e

wpINtman WELnLiignieon s 1S gn = 230

D c Siauem CEF4IB0E0E = 2090 v em Drone W at the new olze

cop S8l oo om  BEPS o @ 11 351 penion o = DG g = 12800 m(whm . e = 11242 Bs
m = 28.30be

Dwal Englnes = G8ke







This is what a real (this is not a drill) mission would look likes
1) pilot on the right running the mission
2) chief of ground crew on the left present to provide help as needed
3) the standing person might be the commanding officer or perhaps
someone from the take off/landing area who came in with info

4) of note, almost always with very few exceptions

all comms go first to the chief of the ground crew, then

he relays comms to the pilot this is to allow the pilot to

maintain a close focus on the mission and the flying of the drone

Click and drag to



Of note: 1 lowered the opacity of the LED screens in one of the views
s0 folks can see what it looks like inside the
sort of "simulator”




Training Sstup this is sent as & packags to the lsclated outpost

The pllots go into the LED screen ares and closs the back roliing screen set
They worlk in there in » manner where they can "sort of” see what flying is liks

The ground crew group go to the desiktop setup. Thelr job is to
monitor the situstion of the drons to notics “iittie problems” and

to do activities to kesp "little probieme” from becoming “big problems”™

Ground crew would o into the LED display "bex” to learn:

1) how to look for netice and sse the drone as it arrives

2) how to lssen how to malke comms to the pilot about the drone

3) how to learn how to help scldiers belng helped to comem to

the pilot where is the drone and what fying is needed to gt it

to land where they want it to lomd

4) how to help the pilot to land the drons back st home base
induding in situstions where there is 2 drone problem or bad weather

The pilcts and the ground crew have the sort of progranwnable display

scrasns bo thelr right. What i= on these screens can be chosan by the person.
Ground crew (example) denee dats about an engine they are weorriad abowt.

Pllot (example) nevigation showing thelr drone superimposed on a sateliite mags

The ssrvers that come with this tralning setup nduda programeing for:

1) normal ground crew activities

2) normal pilet activities

3) management of prefight activithes

4) management of lsewes and how the cpu deplays iks messoges abouk ivsues
5) example real world scenarios for training pilots and ground crew

OF note: I lowered the opacity of the LED scresns in one of the views
oo follks can see what it loolks ke nside the
oot of "slnulator™







Click amd drag to sele
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