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< 0.271 1.000 0.333 0.333
)g‘ 1.375 1.667 1.000 1.500
N 1.091 3.001 0.750 1.000

/ 1.000 1.750 3.250 3.750
< 0.625 1.000 2.750 3.500
7& 0.333 0.375 1.000 1.375
w 0.300 0.313 0.792 1.000

/ 1.000 2.125 1.583 0.396
< 0.792 1.000 0.708 0.312
)g‘ 1.209 1.917 1.000 0.354
N 2.750 3.000 3.000 1.000

1.000

0.875

2.500

2.500

1.250

1.000

2.500

2.500
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0.417 0.417

1.000

1.000

LI

0.417 0.417

1.000

1.000

/ 1.000 0.625 2.500 2.250
< 1.750 1.000 3.000 2.500
)g‘ 0.417 0.333 1.000 0.917
N 0.458 0.417 1.500 1.000
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MReflex” »on 935 9291792 vindw Xin 1»INIY PNINSN

— N2N J9IND MONNX MY VN DY NMIPNN TNPN 991719 N “Reflex” non Do
9PNNN N DY MNWNI TYX 01 DY XN N2 AN NN 23NN DY NN NV
217°P2) M12P INWI PN DY NN NI NIPY DIPID YIPNIANP 5917192, NVIVH NNNA
(2w
Sv M n 7 Reflex’ »non 57917192 ) 1nmyd .nopnnm Nawn ImNN TN Y192 1P
IINNIND N9V N S VIMNN VT DX MY NIPNNN NN DY MNYN NI NI DIPY
N7 DIPD MPWN IRXIND) JOP NDOYN NI APY INNN VIV NYTY NIPNNN T IYND TN
8 HPYN NPV ANND NINDY NOPNNN IMT NN POPND DIVN 93D IWINDY (DIPYD

: TIN2N NYAND DNYY DOYINAN NN NN, 0 7 Reflex’ »»9y79 3 »na

(deg)
Eppler | 1.16 | 0011 | 73 13 0.07
325
Eppler 1.33 0.009 95 12 0.025
328
Eppler | 1.34 | 0.011 | 90 13 0.03
336

: MNan M onn Eppler 325191792 1902 H7)n 1201 DWan DINNI YY DDINNA

NN IYANND 199 (NSPNN NP YD) 1N M) VIMIN DTPN W Eppler 325>917195
MmN
N 9T

NN DT 19012 IN2IN DX9I9N DY DIINIIAN NIR DIWINNNN D97 LVIYI DD
LOPMI9N NI DYV D00 DIRNNN NOYON
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2
AR = b =9
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: DYVN Y HY DMNPTIVIN DINN

G =1.05 90N NDY DTPN
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2L 2-225.6
Clcruise - 2 - -
oVZS, 1.225 223 1.7
C =044

28



: 93010 MIPHN INT NIWN

VNI 997 929179 DY N2OYN G TINND R¥ND) NN DTPN DY 1DTY NN NIRINDY INKD
N

DOV IMONT ,VPYI NRINY NDOYN OTPN TIY NN AP NN DY G0N NN PPNNY W
N

PPN

MOYN 6 YW NAPNN N3 JPMN PONY S2APNN MNDO¥N OTPN DY 157y 9 DY

: N OTPN VN

C,=C, +kC*
k:—1
7-AR-e
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k =0.045
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C, =0.019
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Micro pilot T-STAMP 275 MicroBAT MicroPOP
under )
(development
Day/Night | Day or Night Both Day or Night | Day or Night
Weight 900gr 2.5Kg 350Qr 1.2kg
DimensiongD110mm*H210mnD175mm*H250mnD75mm*H12mmD100mm*H180mm
Voltage 12V DC 12-24V DC 12V DC 8V DC
Power 3Walt 5Walt sWalt No Data
AXis ,2E-230,A-340 | ,2E-110,A-350 | ,2E-150,A350- | ,2E-110,A-340
gimbals
Optical X25 x16 x10 No Data
zoom
Pitch 120-t0110 40-to70 No Data 90-to 20
Roll 170-t0170 175-t0175 No Data 170-t0170
Angular J60deg/set J60deg/set J60deg/set J100deg/set
Velocity

Y25WA PTY NINY P8O wn, nYoxIvw N Contropnian bv T-STAMP nx »ana g yoad
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NOIYNY , NP NN ,DININD DY NOIY DIIWANNDT SENVOIY NN ,0INI NOIYNHN
NIVAND) ,YPIP TINN DY TN IT NNYPN NIYINRD NN 1D 19D .1DIWNN DY D117
IN 121D NNOWNN DY MPY IN DIV 3T TY ,NDOVN MA0WN TNNX D32 TPIT> MWD NOVIOY
PN

INYT NMIDIDN DMWINIA NIYY YVNIVIN DMV NIDIYN VIDYW NN NHY DIVN DD YIINY
IN2N DDAV MDY D3N MHOIWNN HY NMINONN

ATHENA | MicroPilo WEPILOT
GS-111M 2028¢g 2000
Weight 230 28 260
[1]
Dimensions 99x66x41 100x40x15 185x100x45
LxWxH [mm]
Voltage 18-36 4.2-26 12+5
[VI
Price >15000 5000 25000
USD USD EU
INS Yes Yes Yes
(6DOF)

Autopilot Yes Yes Yes
Payload Yes Yes Yes
Support
various No Yes Yes
launch/

recovery methods

,ONVPN NPT YWa NN NONN . MicroPilot 2028gn59yn XN »IN2Y NOIWWNN
M2 ¥ 5730 NIIYND NN OY TN .NIDIYNN INYN 12N DI PN, TIND TN Hpwn
N2V MOIWNN INYD M7

e W m o S IR

lghidis & 87
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NNVPH NOIYN

YITIN NTYN YPIP NINND DN YD P2 NTYD NWNRYNN NIIVN XN NNYPN NN
MAIVNN MNINN .YPIP MINND DN YII0 INTN NTY WITI 12 19D INPI VT NTY XN
MY DN NIAYN MM AN DTN NNV 1N D71 MOIYHN DY

:IN2N DDAV JPNMON NX NI NNYPN MOV ONY NN NOY DION DI 18D

Data Link Mini Link
L3 Commtact
Weight 220 300
[g1]
Dimensions 126x78x18 107x87x18
LxWxH
[mm]
Radio comm. Yes Yes
(RF)
Video comm. Yes Yes
Bandwidth 1755-1850 12
[MHZz]
Channel Full Duplex Full Duplex
Transfer Speed 30-10710 12000
[Kbps]
BLOS Optional No
Power <10w 10w

0N TN NYPWN YA IpPya NN noynn .Data Link L3xn nan2yw novnn

nIvaN) 9730 MNoNN . BLOS nNapIn novynn Sv n2wn NNon HYwa) nnvin ndvny
1222) WD DIDNN 7Y YPIP NINNN INDIT DIV MDD TYNKD D) DXVN D DY NNYPN
.Owno
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When electric current

passes through a coil in

a magnelic Meld, the
magnetic force

<7 produces a forque
'- ._ I which turns the
e \\.;:_:_‘__} DC motor

N\

7 -
| ['»;—-
| fI r Megnetic force

Electric C_ILB

current supplied [l .
|| acits perpendicular
extemally through

y hroug "' 1o both wire and

a commutator o
megnetic field
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TNXY .OIVNN NYIND YIVTN PODNN NPYTAD DTIP NUI YN DY YN0 DXT NPNIY

VINIYI DINNMIN DOYNND XNV PIY IPD WXL YITIN PADNN DY NMNWRD NN
.DYT7YONM DYON DI HPWN *9-HY ,DMINK DXDIVHI
: PADNN NIIWNY DINWN DXON DI P2 IRNYNN NN MINID 1N PNOY NHAVA

Max Max
UAV ayload take-off Max
Manufacturer Engine Propeller pay . endurance
model weight weight
[hr]
[kg] [kg]
One 600 W
brushless electric
Alcore motor db Two blade
i » powered by 2 6.5 2
Azimut (France) Ni/Cd or NiMH pusher prop
batteries
One 600 W Pusher
brushless electric propeller
. Alcore motor, powered by | with two
Biodrone (France) Ni/Cd or NiMH folding 3 10 1.5
batteries blades
Battery-powered Twooblad
brushless electri wo-blade
TMD3 (lszi;gr(izr(;) T r:gfoi.ec He pusher prop 9 1
Yakovlev One 7.5 kW electric | Two-blade
Strekoza (Russia) motor pusher prop 40 6
One 300 W electric
(samarium cobalt) Two foldin
FQM-151A Aero motor, powered by bladed &
Pointer Vironmet two Li/SOOU ace 1 5 1
( American) primary or Ni/Cd pusher 0.9 4.3
rechargeable Prop-
batteries.
Each with
A i Two 60 W electric two-blade
Aeros erosyétems motors. folding 1 3.27 40 min
(American) prop.
300 W maxim Folding
Slurs CuV Motors electric prop. 1 4.4 1
(American) motor dia=0.38

36




Max Max Max
UAV . payload take-off
model Manufacturer Engine Propeller weight weight endurance
[hr]
[kg] [kg]
NRL (US Naval
R e(se a rcl? ve Two blade
Dragon Laboratory, Twin 214 W electric | tractor prop
E ge WZSEE (3[13; motors with folding 0.5 1.8 0.5
y DC% ’ blades.
Two-blade
1.26 kW electric pusher prop
Finder propulsion with folding 6.1 26.8
blades.
One 300 W Aveox Two-blad
brushless DC wo-blade
electric motor folding
Sender ’ plastics 1.13 4.54 2
powered by up to
12 lithium batteries. prop-
One 1.5 kW
brushless DC Five-blade Ni-Cd
electric motor, prop battery: 15
powered initially by | mounted on 4.54 28.1 min
Swallow Ni/Ca batteries,; | fin/tailplan Jlithium
lithium batteries to e bullet. battery: 2.0
generate 1.8 kW.
yInn 7900 Ta1d AXINN2 0'VA YD Tpwn
1600
1400
1200 -
G 1000 -
0
= 800 1
3 600 -
400 -
200 -
.
0 T T T T T

15

(2"p) 7pwn

20

25

30

DV PADN YITI MIVYNI NOIWNOW MIXID N 972 NDA0N NMININ

“77va 900-1000 watt

D901 DX2IWIN WA, TN TIPNRD INNIXN DIVNN DY MNNPINPN NN INND
.500-600 watbw papn AW YN 22901 D POIN YAPNNY 12 DTN

37




,T7Y0N N0 DILNA DINK DX NOYONY DIVITTN DIPADNN DY PNIAYNL INPIIV 120D
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2P 23-9 )90 PINY 29D YaAP) TWN DIVNN DPYN DY WIVNY

DYVPION NN IOV WITTN PODNN DINH NN DIXMNN DY DIVIN P2 RNV NNYY)
AXI1 5¥HonuN YN 9N2) 910210 YIINN DTN MPNINXL,YNNN DPYN 1N D90
.5330/F3Aoy™™m

:YNNN DY OMIPOY DNIMAND

(0525 H510) 6259: Hpwn

(Diameter X Length63x64mm: mymn
5200rpm: 190

9540 Watt: y1nn >y 981n paon

80% : MY

F3As5330 AXI ynn

AX1 53XX + front prop holder
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. F3A/5330 ox1 AXI vnn »»ann

Specifications

No. of cells max. 10s Li-Poly
Kv 235 RMP/V
Max. efficiency 91%

Max. efficiency current 23-57 A (>85%)
No load current / 10 V 1.8 A
Current capacity 72A/20s
Internal Resistance 45 mohm
Dimensions (diameter. x length) 63x64 mm
Shaft diameter 8 mm
Weight with cables 652 g

Efficiency P(-‘,\I/I)\I P- (‘C/)VI)JT Uvolt RPM Iamp Battery Pgrggbv:)r{(o
Amicell
695 540 222 5200 31.3 ABLP5074J0 APC-E19"x12"
7400mAh,3.7v
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Fuel Cell Common Operating Svstem Efficiency Applications Advantages Disadvantages
Type Electrolyte Temperature Output Electrical
Polymer Solid organic 50 - 100°C =1kW — 53-58% *Backup power | *Solid electrolyte reduces *Requires expensive catalysts
Electrolyte | polymer poly- 122 - 212°F 250kW (transportation) | sPortable power | corrosion & electrolyte *High sensitivity to fuel impurities
Membrane | perfluorosulfonic *Small management problems *Low temperature waste heat
(PEM)* acid 25-35% distributed *Low temperature
(stationary) generation *Quuck start-up
*Transportation
Alkaline Aqueous solution | 90 - 100°C 10kW — 60% *Military *Cathode reaction faster in *Expensive removal of CO_from fuel and air
(AFC) 0fp01:{§sium 194 - 212°F 100kW *Space alkaline electrolyte, higher streams required (CO deg;r_ades the
hydroxide soaked performance B
i electrolyte)
Phosphoric | Liquid 150 -200°C S0kW - 32-38% *Distributed *Higher overall efficiency with *Requires expensive platinum catalysts
Acid phosphoric acid 302 - 392°F 1MW generation CHP *Low current and power
(PAFC) soaked ina (250kW *Increased tolerance to *Large size/weight
matrix module impurities in hydrogen
typical)
Molten Liquid solution 600 - 700°C =1kW — 45-47% *Electric utility | *High efficiency +High temperature speeds corresion and
Carbonate | of lithmum, 1112 - 1MW +Large *Fuel flexibility breakdown of cell components
(MCFC) sodm, and/or 1292°F (250kW distributed *Can use a varlety of catalysts *Complex electrolyte management
potassium module generation *Suitable for CHP +Slow start-up
carbonates, typical)
soakedina
matrix
Solid Solid zirconium | 650 - 1000°C | 5kW — 35-43% »Auxiliary *High efficiency +High temperature enhances corrosion and
Oxide oxide to whicha | 1202 - MW power *Fuel flexibility breakdown of cell components
(SOFC) small amount of | 1832°F *Electric witlity | *Can use a variety of catalysts *Slow start-up
Yttria is added vLarge *Solid electrolyte reduces *Brittleness of ceramic electrolyte with
distributed electrolyte management thermal cycling
generation problems
*Suitable for CHP
*Hybnd/GT cycle

(1KW) paonn mea1a 031wy ( MIVRI 17 ) PEM »on 0XrNN » MINID 10 NDA00N0
N2 DM MDININ INPA NN NTIAYN 9NV Yo¥a DM

PNX DIPNI NNV INNNY DIPIPT TN, 7990M M2 0¥t Alkaline »non po1n »&n
SNYN OPWN — 19200 D30 DY QDI INNN DD NN TNN W 1991 ,12220N010

.PEM»on o>xnn 01 1now 0N 1530 03IRNNN DIRNN VN MDON

L1DIN DY NV WINOWD NIDM NPINDND NN NINND NNINN KD ,)IWNXIN TVDNDN DPO2
DY VDN POTN IR XY NN P1TA0) MNIND TN, MDD DY WNNWN NOLONN 199
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Mass (kg) |Distance from noy Mass*distance
(mm)
Structure 6 570 3420
Engine 1 90 90
Avionics 0.8 150 120
Battery 11.3 295 3333.5
Parachute 0.6 490 294
Payload (EG 3 755 * 2265
Sensor)
Airbag 0.3 454 136.2
total 23
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Quarter-circle~——> Rotary actuator

Rails
Gears
Rectangular
base
Payload
NI
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‘Base 0.953

Sliding door 0.507
|Rai|s 0.232
[Main Rotary Actuator 0.4

Gears 0.1

Tiny Rotary Actuator 0.2

Total estimation 2.3
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Rectangular
base

Quarter-circle
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Base 0.847
Sliding door 0.507
Rails 0.210
Tiny Rotary Actuator 0.2
Total estimation 1.7
\Weight improvement 0.6
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Beam Mount

Airbag 1

Engine
& Avionics

Payload Parachute
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X(m) Mass (Kg) X*Mass
Engine 0.100 0.652 0.065
Avionics 0.144 0.4 0.058
Air Bag 0.251 0.45 0.113
Batteries 0.251 9.8 2.460
Beam 0.370 0.242 0.090
Payload 0.350 3 1.989
Parachute 0.6 1 0.483
Wings 0.278 2.5 0.694
Fuselage 0.455 4 1.82
Contingency 0.407 1 0.407
CG 335
Total Mass 23.044
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: PYTIND DY NDO

DYPYNNN N2 NIIWNN . Horizon 1000HN59y1 130 13N NMIN PYTN INND NOIWNH
: DONIN

(Stack) po1noONn NN L1

M2 XND NN NND D .2

(PNND MO NOIWM FIMNND H9ON ) 7 IND .3

: VNNND BN NIOIYNN ONN)

Type of fuel cell............ooi PEM
Number of cells ... 64
Rated power ... 1000wV
Performance ..........ocoocoiviii 36V @30A
DC voltage ..o 13V
Purging valve voltage ... 12
Blowervoltage ... ... 12V
Reactants.........ccooooooiiiiii Hydrogen and Air
Externaltemperature ... ... . 5t035C
Max stack temperature ... 65°C
Composition ..o, 99.99%dry H2
H2 Pressure ... 4.5-6.5 PSI=0.5 atm
Flow rate atrated output ... 14 I/min
Humidification...............oo self-humidified
Cooling........... ... Air (integrated cooling fan)
Weight (with fan & casing )......................... 5500 (grams)
Dimensions ... .315mm x 2mm x 210mm
Startuptime.......... Immediate

Efficiency of stack............... ... 45% @ 36V
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NON 920 NN
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Parameter Value Units
Mass of UAV 25.00 kg
Gravity 9.81 m/sh 2
Air Density 1.23 kg/m"3
Decent Ve ocity 5.00 m/s
Drag Coefficient 0.70

Surface Area Required 22.88 mh2
Nominal Diameter = Do 5.40 m

I nfalted Diameter =Dp=0.66Do 356 m
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Hemispherical Cross

CDO 0.62->0.77 0.6—-0.78

Oscillations ( avg ) iloo . il 50 0° = i30

Sparachute 22.85 m> 22 .85 m’

Opening Force Factor ~1.6=12.5 ~1.2=9.4
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Weight [Kg] 8 25
Inflated Volume [litres] 9 30
Airbag Weight[grams] 60 200

Packvolume [litres] 0.47 1.5
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3D RCS Plot of ilas Model. RED:RCS theta, GREEN:RCS phi
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