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ORI NN VDM - Mmaz(x)
NON P27 DILVHN P PAOXIPOPN PN - ymax
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MIAYI NI NN NIV NIVNN ID0PNN NLPRDD OIX 72172 133 ’* INON TINN
SN IN TPXIPND VIV DY DMIVXIN Y NPY 'Y 122 NN NINNDD NN
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DOIMN DIV 1971 (NINWN NDAD LIVI) GNN TINT Y1IP PN NDHD INNNND

DN 170N NIV

1917 Y21 2N

Xeg = 1200 mm
n:=3
W= 4536ke

Xye = 1225 mm

X = (2300 - % . 176jmm
M(x):= |0 if (XZO)A(X<Xcg)
n-W-(xcg—x) if (xecg),f\(x<xac)
n-W-(xac—xcg)-(xt—x)
ac ~ %

x:=0mm ,lmm..

(2.4)

otherwise



12

Moment [kg*mm

N3N DV PN MITPN 2330 VIONP 2 PID

-500

-1000

-1500

-2000

-2500

-3000

-3500

500 1000 1500 2000 2500
Lenght [mm]

Figure 2.1:

Bending Moment Vs. Length of UAV
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R = 75mm
Moy = —3402 kg - mm

Taf = —20.98 i

2
(2.5) mm
Max 'R
o(t) =

TIZ'RB't

t:= 0.1mm ,0.11 mm .. 5mm

— 012834

Stress [kg/mm™2)

0 1 2 3 4 5
Thickness [mm]

Figure 2.2: Bending stress Vs. Thickness of the skin

Stress for the desired thickness :

o(L5 - mm) = —0.128 %

1

Allowed stress for aluminum :

o1 = ~20.98 5

2
mmn
This equation finds the minimum thickness of the skin:

z:= 0.0l mm

279

(2.6)
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2.7 Guess value for the program :

Find (z) = 9.176 = 10”2 mm

Minimal thickness of the skin :

t= 9176 x 10" “mm

n1Ipon
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kg
= 08—
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V=

©lB

)"0 537 909D DY OIS DPTID OYTIA 2P7) NP2 TA21 IMXYTIN TNXD
JOMX N QYN

V:=0.018m° r:= 73.5mm

V=h-ﬂ:-r2

v

h:=

m-r

h = 1.061 m

(2.9)
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HONIIND

(2.10) u(C,t) = ilC) - uq(t)

TAVINND LININN JY TPINOXIVI THPINN NNY IPPND NN ¢(¢) -YW NON
NN XM IMRNT 1.1 INONN 'Y

(2.11) V =

TNV NION X TPRIPN MY NI NN kY u = [u, ug, .., up]l WK
LMON SV
N 1.1 INON NNYD NIAVIND VININ Y PO MMIVN

1  du
(2.12 T=>=.(—)".
) 5 () m

du
dt

90D VTN TV MODN NXIVN N TP MON N¥IVN NN m IWND
I901 2193 DXVININD 'ONI INYY 1 XIN IND VIDINI YN NNIT IV 2995
D»IVNINY 212) NI I90N MND VININT VAN N7
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1
(2.13) V=s- (N K-U
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(2.15) M-+ KU =0

NVY NNYA 72NN DTN MNY NPYIV NPIPTNI DIND DIVININ VP
D»Y1 OOV
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(2.16) A=M1' K

N TPYAD MPTM
(2.17) w=V\
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(2.18) SW =0 fi(t) - 8U;
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— 043 ot
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19201 DXNNONNDN O?290 OOPYNI DIXNDND DN DN OIPND

9.626
8.765 =

4.461
3.6 =

1.018
0.157
-0.704

-1.564
k -2.425 =
X -3.286 .

-4.147

-

Kg

units — |

893
8347 =

5.432
849 =

31
2.517

1.933 .
1.35 .
Z&( 0.767 .
0.184 .
Output Set: MSC/NASTRAN Case 1Contour: Solid Max Prin Stress -0.399

Kg

units — [——]

mm
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Z&( -2.425 .
-3.286 .
Output Set: MSC/NASTRAN Case 1Contour: Solid Max Prin Stress -4.147
, Kg
units — [—=]
mim

NOY DY ,PND NN HY DIPNI DINNONNN D12APIN DINNNNDN D DN
DAY 9Y IWUND NPT ONHNND N INDNT NOY 9Y 10 WD MO NNNND
Y213 NN 919N N¥PA 8.93-2L Sy 5712 YONDN NNT OIRND NINNT

INON SY HOVNNNN POINN

19201 OONNONMIN DIV DPYUNI DINNIND DXPX) ONIN OIPND

4.062
3191 =

-0.29

-1.161 .

-2.031

-2.902 .

-4.643
-5.513

-6.383

-7.254 =
Z&( -8.124 .

-8.995 .

Output Set: MSC/NASTRAN Case 1 Contour: Solid Min Prin Stress -9.865

Kg

]

units — [—=
mm
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Output Set: MSC/NASTRAN Case 1Contour: Solid Von Mises Stress 0.0000188
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]
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MINT TPINONIPN VI NOWN : INS (Inertial Navigation System) .1
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{101 1o
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Control system devices and MP-2000 (Full- 4.2
Feature Autopilot)
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0°2192 NPIAR™T 4.2.4

Airspeed Yaw Rate Gyro GRS DGR

i
i

MP2000

R.C. s

Elawuier

Freszure Alt.
Fitch Rate Gyra
Allacn Foll Rate Gyro
elewvator
Thmla
rudder
throttle

RE232 -commands

o
i

T

Reciever

|

¥

RF

Maderm RE232 —-razponices

e

i

Ultrazonic
Altimiter Servi
ML
{optional)

4.2.5 Installation

The MP2000 should be mounted close to the center of gravity, with the
processor board upright, and the power connectors facing forward (the direction
of flight). Table 2.1 lists the sizes and weights of the components that make
up a typical MP1000 system. Note that additional room around some of
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Device Size Weight
MP2000CORE 4.3 by 3.0 by 0.9 inches

109 by 76 by 23 mm 3.50z (100g)
MP2000SP1 1.4 by 1.0 by 0.6 inches
(airspeed sensor) | 35 by 25 by 15 mm <0.50z (<15g)
MP2000AGL

(AGL sensor)

2.9 by 1.9 by 1 inch

73 by 48 by 24 mm loz (28g)
Trimble GPS 3.2 by 1.3 inches by 0.5
(GPS receiver) (w. con. 3.7 by 1.3 inches)

1 by 33 by 13 mm

(w. con. 94 by 33 mm) 0.50z (14g)
DCI OEM DGPS | 3.5 by 2.3 by 0.5 inches
(DGPS receiver) | (w con. 4.0 by 2.3 inches)

89 by 58 by 13 mm

(w. con. 101 by 58 mm) 20z (H7g)
MP2000ANT 2.3 by 1.9 by 0.6 inches
(GPS antenna) 58 by 48 by 15 mm hoz (140g)
MP2000CMPS 2.0 by 2.0 by 0.8 inches
(compass) 51 by 51 by 20 mm loz (28g)
Total <140z (<400g)

Table 4.1: MP2000 Components: Sizes and Weights

these components is required to accommodate connectors. This is especially
true of the MP2000CORE, the Trimble GPS and the DCI OEM DGPS. The
dimensions do not provide any space for connectors as the amount of room
required depends upon the actual connector used.

Q79 UDIR 0°¥1¥°2% 19pan 120 DY NI 1IoN 4.2.6

DOYNIN 1910 INND AVND TPEMNPD NNYA DI2)NN 75 NN 020NN TPYN)
RC Receiver My yPIpnmn NUYI O30 2y NOIYN IWND DDV D)
DININ V"ANN NNNINN NJ2PY TY DNNIND OIN
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2WNKT 230 11390% vEnImG 1700 4.2.7

TMININ NPINN TR TIPDY TR 2y NPNHY
NP MPNN NPHY

NIWSHN NIPA 92D ,NAN NPHY

NIWSHN NIPA 921D, MPIN NPHY

D02 ©’N2)2 NAN DY NIPNY

H150m7 070 NITIPD  4.2.8

DOV YIVNIT DRI PINT TMHTHPA MNDIND VIPNVIND AWNN TN
ITPUMLIN N YN VA (DONY DIVHNID NTIP I3 MY) DOV

approach origin, destination
Initiate an approach along a line stretching from the origin waypoint and
ending at the destination waypoint. The aircraft turns and follows this line
while loosing altitude until it reaches the flare altitude at the destination
waypoint. The engine power is increased if the aircraft is below the glideslope
and decreased if the aircraft is above the glideslope. If the aircraft is above
the glideslope, and its descent rate with the engine at idle is insufficient to
restore it to the glideslope, the aircraft will end up at an altitude higher
than the flare altitude when it crosses the destination waypoint. In this
case, the aircraft will continue along the line defined by the origin waypoint
and the destination waypoint. It is important to ensure that the aircraft
is sufficiently far from the destination waypoint to allow it to descend. The
throttle idle setting also has a significant effect on descent rate. The MP2000
automatically turns the engine off once it passes the destination waypoint.

climb altitude
Initiate a climb to altitude. The climb is performed at best climb speed with
full throttle. The MP2000 attempts to maintain the current heading. The
climb command sets the desired altitude.

waitClimb
Waits until a climb, initiated by the climb command, is complete (i.e. the
aircraft reaches the desired altitude).

pClimb altitude
Initiate a climb to altitude. The climb is performed at best climb pitch with
full throttle. The MP2000 does not attempt to maintain the current heading,
but does attempt to keep the wings level.
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circuit
Start a circuit from the current position. The MP2000 flies from the current
location to the circuit entry point while descending to circuit altitude. If the
aircraft is still above circuit height when it reaches the circuit entry point, it
circles at the circuit entry point while descending, until the circuit altitude
is reached. The MP2000 flies a downwind, base and final circuit legs, flares
and lands. The aircraft lands at the same location and in the same direction
as it took off. The orientation of the circuit (left or right) can be changed
in the runway settings. Also, the aiming point can be offset from the takeoff
point.

flare
Initiates a flare. The MP2000 stops the engine and holds the flare altitude
as long as possible.

fromTo origin, destination
Follows the line defined by the points origin and destination while maintaining
the current altitude and airspeed. The fromTo command sets the desired
heading.

flyLow
The MP2000 follows the current heading at an altitude of eight feet. This
command is used for testing.

flyTo waypoint
Fly to waypoint while maintaining the current altitude and airspeed. The
flyTo command sets the desired heading.

initFromTo origin, destination
Setup MP2000 to fly along the line defined by origin, destination. Similar
to the fromTo command except that the MP2000 does not wait until the
destination waypoint has been reached but rather immediately executes the
next instruction.

waitFromTo
Wait until the destination has been reached.

takeoff
The MP2000 initiates a takeoff once either S1 is closed or the throttle is
advanced (assuming RC throttle override is enabled). The aircraft accelerates
to flying speed and then becomes airborne. During the takeoff run, the
aircraft maintains its initial heading. The takeoff command sets the desired
heading.

turn direction, right
The MP2000 initiates a turn to direction. If right is one the turn is to the
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right, if right is negative one the turn is to the left, otherwise, the turn is in

the closest direction. The turn command sets the desired heading.
turnCont duration

The MP2000 initiates a continuous turn for duration ticks (a tick is one fifth

of a second). If duration is set to zero, the MP2000 turns continuously.
setControl type, parameter Described in Table 2.

Q7" 4.29

NN N220 MM NI INS AN GPS NIIyna ©ovnnwn oY 0'ana
GPS-2 902 NN :Garmin, Trimble, King limorrow, Denel 172N ¥ N
Bendix King - Kln 35/135 ¥

servos N'XMADNP DR 4.2.10

NION NIIWNI NIWNI MNY NP¥IMND won on»p MP2000 N129yna
10MVN YI0N NPN TY MNY TNNND
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Type Description parameter
elFromPitch The elevator position is calculated desired

from pitch error using a PID loop. pitch
elFixed The elevator is fixed in its neutral pos.
elFromPitchNol | The elevator position is calculated from desired
pitch error using a PD loop (note no I term | pitch
rdFromSlip The rudder position is calculated from y
acceleration, to eliminate sideslip, using a
PID loop.
rdFromHdg The rudder position is calculated from
heading error using a PID loop. Used
during takeoff ground roll.
rdFixed The rudder is fixed in its neutral position.
rdFromHdgNol | The rudder position is calculated from desired
heading error using a PD loop. Used heading
during takeoff ground roll.
rdFromHvHdg | Yaw cyclic (rudder) position is calculated heading
from heading error using a PID loop.
thFixed The throttle position is fixed. throttle
thApproach The throttle position is calculated from position
distance above glide slope via a PID loop.
thSpeed The throttle position is calculated from desired
airspeed error using a PID loop. speed
thAlt Throttle position is calculated from desired
altitude error using a PID loop. altitude
pitchAlt Desired pitch is calculated from altitude desired
error using a PID loop. altitude
pitchDescend Desired pitch is calculated from airspeed
pitchFlare Desired pitch is calculated from altitude desired
error using a PID loop. altitude
pitchSpd Desired pitch is calculated from airspeed desired
error using a PID loop. airspeed
pitchOff Desired pitch is not calculated.
rollFixed Desired roll is set to a fixed value of zero.
rollFromHdg Desired roll is calculated from heading desired
error using a PID loop. heading
rollOff Desired roll is not calculated.
hdgFromDest Desired heading is set to the track between
the current location and the next w.p.
hdgOff Desired heading is not calculated

Table 4.2: MP2000:setControl commands and parameters
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GPS
manuf. model size weightime laccuracyldynamics ($$$ i/f
mm x mm X mmkg [min]  [pos/alt speed|
lgarmin |gps150 159x100x51 [1.27[2/2.5 [L5m 0.1kn[695kn 3q RS232, CDI, Autopilot
lgarmin |gps150x1 159x100x51 [1.08 [0.25/0.755m 0.1kn[999%kn 6g 2590 [ARINC 429, Aviation,PC Interface,Altitude Serializer, NavDatax® Card
lgarmin |gps155 159x140x51 |1.57 3 {15m 0.1kn(999kn 3g 3670 [RS-232,RS-422,ARINC429 NMEA 0183,CDI/HSI;RMI
trimblel2101io 146.x197x76.2|1.48 3.5 [15/3n 0.1kf800kn 4g [? Inputs:’ARINC 407:Heading, Altitude, and TAS;ARINC 545/565:TAS (AC&DC)
Outputs:ARINC 407 419/429 RS-232/422
trimble|8100 368x197x57.2(2.73 1 [15/35n 0.1kn[800kn 3g [? Inputs:Synchros: TAS, HDG, ALT, Pitch, RollARINC 429:10 (high or low speed)
Outputs:Synchros: 3 prog. Roll Steering; left-right; glide slope ARINC 561/568 ARINC 429: 5 Discretes: 16|
king k1nS0b 160.3x50.8x334|2.66 4950
king k1n89/89b 160.3x50.8x272.3(1.16 2450 [RS232, Database update using PC
4190
king k1n35/135 158.7x50.8x289.1/0.94/2] 1475 [RS232, Database update using PC
+COMM
IImorrow/gx50 156.6%50.68x282.6]1.179[25-55 [sec][15/25m  [1000kn 4g 3995 [RsS232
Outputs: CDI, annunciators?
IImorrow|gx60 158.8x50.8x282.6[1. 409[25-55 [sec][15/25m [1000kn 4g 2670 [2xRsS232
Outputs: CDI, annunciators?
IImorrow|gx65 158.8x50.8x282.6|1. 409[25-55 [sec] [15/25m  [L000kn 4g 3180 [RsS232
Outputs: CDI, annunciators?
Denel |nimbus n500 [237x178x152(<8  [25-55 [sec](50/100n 0.1kt|12g Rs422
|(MIL STD 1553b)ARINC 429,
Autopilots
manuf . |model size type $$% i/f
s-tec |sysd0 computerf3.82x83.82x190.51.08 single axis 3596
turn coordinatorg3.2 42,750.87 roll stabilization
roll servo 95.5x9 1.4
s-tec |sysd0x computerf3.82x83.82x190.51.16 single axis IJARINC429
turn coordinatorg3.2 42,750.87 roll stabilization
roll servo 95.5x93.5x184.2) 1.4
s-tec |sys60 computerf3.82x83.82x132.110.864full single axis| 3996
turn coordinatorg3.2 42,750.87 roll axis
roll servo 93.5x95.5x184.2 1.4
roll computer133.dx53.3x337.8/1.584

AutoPilots-Y GPS mDwn 4.3 NHav
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Servo | normal separate combined separate Elevons (our
flaps flaperons flaperons configuration)

S1 ailerons ailerons left aileron left aileron left elevon

S2 elevator elevator or elevator or elevator or right elevon
left V tail left V tail left V tail left V tail

S3 rudder, right | rudder, right | rudder, right | rudder, right | upper rudder
V tail or left | V tail or left | V tail or left | V tail or left
split rudder | split rudder | split rudder | split rudder

S4 throttle throttle throttle throttle throttle

S5 right flap

S6 right aileron | right aileron

ST flaps left flap

S8 right split right split right split right split down
rudder rudder rudder rudder rudder

NIV VAN Y NN INY DNPNNND 4.4 NIV
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RARIARYY
10N MY ITIYY DIVIIND

MNDI) XNV POIN DXTN TPNP-I2Y NINID INNIN NINI OYT 1M1 1
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A1)+ BIG), = (viv)

or with finite differences :

{_ %} @i—l,j-l—l + [Big] @i,j-l—l + {%} (?)i+1,j+1 - (Vi,j+0Vi,j+1 )id' + [Bij] (?)IJ

where :
(A= [ 81 = [

TN 112 4-) 3 DIPNI ININNY 29D 7PN NACA 0012 22979 v nvI
NOYN T2 OINNN N NN NP N/NOPNN MAY T2 OONNN TN NIVPN
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Example of 7C”-type 4.4 99N Example of 7C”-type 4.3 9PN
grid grid (zoom on airfoil)
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u, v — physical velocities

U,V — contravariant velocities
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Body grid 4.7 9PN
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Collar grid - pressure distribution(Attack angle - 4%, Mach = 0.6) 4.9 TN
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0.661 0.718 0.778

normalized pressure contours, (Attack angle - 4°, Mach = 0.6) :4.10 TN
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Vector field slice colored with normalized pressure, (Attack angle :4.11 9PN
- 4° Mach = 0.6)
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Major RCS contributors.
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Figure 5.2: Corner Reflector types
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(b APN) AN NNNY (trihedral) ©NOWN NYDVY

JOTRNN AWONT YD TP, TN VNN, MPHNN, MOV NININT
02102 MIVNING DIPND NPY ,TIND JOP NPDVPON MR 0NN :NI0N

Tahe 3.1
Dihedral Corner Reflactors
Particulars Radar Cross Section
Dihedral reflector 4xAl
Maonostatic g = 3
Broadside incidence %

{ A, = area of projected
aperfure on the
incident ray)

Dihedral reflector 4xa®blsin’ (= /4 + ¢)
Monostatic o= 7
Angular coverage + 30° %
(see Figure 3.1(2))
First-order PO formula.
Polarization effects not
accounted for.
Dihedral reflector o(8) = pi0ye 2*8
Bistatic £ = bistatic angle
# = design parameter
given by Peter's

design curve [1]
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Table 3.2
Comparisen of Tribedral Corner Reflecwors

RCSasan

Trihedral Carner Maximum AveTage Angular Function of
Reflecor Type RCS RCS Coverage 2. ¢
Square o= 12xa* /% 0.7a* 25* vone (1}
{o} = = about symmetry
axis
Triangular dxg 0.17a" 40° cone ()
T = ES {a} = % :2:'):[ Y NENetry
Circalar 15.60* 0474 327 cone —
o= }%] fa} = )% ::;:Eul Sy I TY

Motes: The PO fornulas are from [1].
{8} = The RCS with #. ¢ near symwoctry axis (or, # = 547 - M $ = 45%)

4
o(8,9) = = cas?(4 — coua)’ a*
%
(b) = The term o reprasents the side. The RCS with 0, ¢ for angles seur yrazing symmetry axis:

a(f,0) = %[m&ﬂ + sind (sind + cond) — 2{cosh + sinf (sine + cose) ~ ')]2

Luneberg Lenses 372277 D101y 5.3.2

NN OYTIN TNINT NINWN NIPAYD OTPN IIANT IYTYI TPVINNT NPNIAN
INONN 2 DY TPNHNN NOVYNIA 1 T DM 2 -N NPX)

n=2- (7

PHND PP NID NONNY T, NPNN DM IYTYN TP 22pnn nt 19INA
(TMNN NNV MID0PNN O'NYN 12X 11AND NWTY IV S 0PNn NNNN

:INONN 29 DY 2WIND 112D
B A72a?
O-max - )\401
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,MINYN NPAY DTN MZYA MDJP 190NN NN NYTY DI S99
(JOP N2V 99 SV NPIAYN HTPN Pa YIDNNY I MIAOWN 1900nY 959
DA NYTYN SY I, NIOWI NAIY P NPIYN YVPON DIVP T2



85 0’91 THN NLY 5 779

DOONMNNN DVINAD

Ideal Luneberg lens Approzimation to
ideal Luneberg lens

{a) Comtinnously changing (b} Set of layers with
mdex of refraction. different indeces of
refraction

YN MNDID STV YHNIWYND 113 ANIN 7903 P WNN WinT nm
DINON NYTY O8N MY NN NNN TPSNN DWTYN SN DN NNIOWHN MY
TPNYNN NAVYHVNN PIN MDY N NI TPSNN PN NN NLWN DY
DXDDIN 11ANT FIWTY PIPPY Y NN TPTIONN D102 YTV SY TPNNKD
O'NY 7INY D29 DMPINDH MNIND
WMDY IYIIY TP, PO AT IVDLPON IMR DN, MPHX :NININ
RoRiana
IPOM MY PHY :NII10N
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Figure 3.11 Luneberg lens with a reflector cap for RCS enhancement.

Retro-reflector circuits Q'17W "9"7am Q°0°VID  5.3.3

fa] th)

Figure 3.13 ‘[he {a) loaded siip dipele aml () its equivalem ciccui.

'8 L] Rp
. —— lnl: .
L H,
ST
—[(:.. A
B o :
{a} (b

O u

Flpure 3.14 Equivalent circuits of x-band divdes: () beani-lead PIN, where &, = Ry=748 C =03
pF; and (b} nogative resistance diode, where L, =025 aH. R, =1 2, K, = —200 &
£, = 0.25 pt ifeom [12]),
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LKL
KKK

Eeflecting Flane

NN PINNN, OINPN NN MNPR NID OPNIVPIN DYDY DY DV
NN 92NT 11 TPNTPI DAY NITINA TN ¥ DTN I3 YN NPIPN
Nt DWW ,WITIN DIPNI NMN NOVIPIV IPIPY T, NNDNNI DDWVION
NON-INY TIVIND O'NYN DN (Van-atta antenna) NON-IN) TIVIN NIP)
[INDNN 292 2N 1)
o = XG(0.6)°

> G(0,6) = N - g(6,9)
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Rozendal associates Inc. Bl
127mm PO
0.9072kg JPWnN

2N
0.2 — 0.3m? 2GHz — 4G H =
2 — 3m? 8GHz —12.5GHz=
120° DD M

Table 5.1: Lens Reflector data

5]

‘\\ fresmamlaslon
linzs
._,_:—'—‘_'_—

[ [

™

D90 TPIVOINAY NN N2, MPHN,TI PN NINN
ST WM WIDIZ 1IP0I NI, STINY 10N PN PN N300

EWAL-UAV-2000 -3 72y 1021w 2°phiia 5.4

Lens Reflector 5.4.1

AYTYN, 12N NYTY NIPY 9Y NODINN TPINDK NYTY NI NINIY IWTYN
VRN SY NDPN PN BN
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[S] DY Prn | DR 'on
1000 1

1000 5

600 50

534 100

Table 5.2: Lens Reflector prices

Retro-reflector circuits 5.4.2

H00mm x 7T0mm X 2mm:D>TIN NN PIDN MR DXOVION
4) 932 29 DV PNNIN 29N PoYN PINA DMAIDN TN MPN DXO20ION
-JN NOPY DPODID NIV 1D DNIY NIINY NIYNI (V"R(N7 DOV
IPVINIVP

:DXDVION NIPNNY GO0 INNRNN
NN PIY DPODID MDD 7Y DPIMIN NYYN D0 PINN NI 91 7O
DORININ 223239 20N N, 22997 TPIVIN NIYI TN D22 DN IWNIY
DY OT Iy 40N NP MPINM DPODIdN MY .DXVIDN >THND
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10210257 90N Y TN VAN

2.0] 66.0 | 2.0

2.0

:7PDX02N YION YW MIVMION
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nIdyY 1In°)

X12n 6.1

TPEIYDD ITIN WHIPYY V'RNY VPO NN “ EWAL UAV 2000 “ 0719
RN N9 PR O"ANT N Y NRNN MWD TPV NPPN / AP DN
N 999 WP IPYY MDYN NOYA NPN VPPN Y IPBY NIWN 129
VA YNANN MIPI NPINRY NN MITPS :D»IPY DPIN 3 -2 LPPION MY

SN

DAPCA-IV 137ya »Munis 2won 1
(0PN DY NNIBN NIITNID»P PO THO 2y 1IWN .2

DPININ TNN 72 2V MDY AN P2

Q21w 6.2

M’
ND2) VRN NN + NOOXV 1D MY POTIN MO MDY NIND MO MY
DTP1N2 D02 112 NIND DNTPNN 75 2V MDD IN TMIPN NIPA NN
T8> RDT&E ( Research, Development, Test and Evaluation ) NP
Rand *"y N1 WN N1OTwnn DAPCA 1V 27w wnnwl oTpnn 2N

:Corporation

RDT&E = Hg Ry + HQRQ + Hy By +Cp +Cr+Cy

92
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PIWND

H, = 4.86 W2y 089 Q0163 :0501n0 119N WipWviny NOTINN mMyy

Rg = 50$ 3O DAy nyw moy

H, = 0.133Hy; 10000 MN NIjP2 MYV 1900

R, = 45% :72NX 0772 Nyw Moy

Hyp = 5.99W0T7Ty06960-263 153923 DIV NN MIDN WPVINY MYV 'ONn
Ry = 30% ¥ 1n)ONa DAY Nyw Moy

Hyy = 7.37TW282y048100-641 590100 1132 Wpuhny NTIayn My 'on
Ry = 25% :01000 1322 NTayn nyw moy

Cp = 45.42W2S3 V13 :myypan 7onna ©wITIN DPoNN NN MDY

Cp = 1243.03W032 Y0822 PP ALZL :ypo0 MDY DY

Cy = 1192106210799 :yp1n 119320 OXWTN DIINM TYNN MDY
W. = 61.73[bs = 28kg 7> DN Y Ypwn

V = 420kts(0.65Mach) :pa»n mMyn

(Q = 6 NIV MNND DINYNN DDV NMD

FTA =12 :n00 ™D 19010

22PN 2NN MINN

Cost ( in millions $)

1.34 noTin M7y
0.04 MI'® N7 M2y
0.214 0] "0UN IR N0 MY
0.166 071 "0TUN N""121 NT1AU MU
0.953 mn'an 77NNl 007710 072200 118%™ M71
10.64 0™ 0" M7
13.353 J*no

13.4 - 10°% LYNI NN N2APIN IRNINN 1 INONY NINN OIIWYN NIANNI
M2y 2WON7 NINK TITA YNRNYND TNY ¥ 1P 70N NN 1N INNN
=YD NOYN DNRYA DNRMY WX MITPON MY NNI0N ININ NIV .DVNHD
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MO 2A0Y 73 DY M2

{non-recuring) nine Ny
($)n'm niw
4356000 olbnn B3N
3600000 NOTIND NIV NIV
90000 NI NN
120000 13 NIYRN NN NI
150000 NIN'SA 7NNd 0N TId D'P'?NN NIV
396000 NN9E-"N'A NINYIN
250000 019'0 2X 01N N1
100000 NI NN NIV
150000 Y0YN DWW NI
13550000 no'w "0}
1100000 (10) 101 '0lun N"1 NIMY
300000 NO'Y NIYY NI
450000 o'oY WNTH NIWOND NIy
750000 '131 ,0'N100 ,'101 'OTINN 00"V W ATV NI
950000 0"10'] J&NN? O'NR'T NPDAI NIN' , NIWY'D NI
330000 Yz "o
200000 (2) anan 101? D'oIvA NV NI
250000 67 ATy PN DY NI
180000 0"10'7? YNTH AN NIV
200000 110'Y NIY ' AT NIYY NI
olnmn NIPX N7
307800 01UAN NI'N MNP NIX NIY

9293800 oltmn nin's nryy J"nol
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MPON MY DMNIAY) TNPINN I0N DY 7PNPNDD TTI DIWVN MY

20N TPIYUNIN

UnitCost Quantity Jinstallat Total Cost
($) & | tegra (%)
Total S 2000
ings
36
esign
\\\\\E\\\‘%\ T \W
- \\\\\\\\\\\\\\\\\\
oooooo 200 500 1300
Luneberg L 1
Radome
Van Ata Antenna Syste 1
2 [Avionics Bay 6500 1500 8000
Sysd40 Comp 1
Turn Coordinator 1
Roll Serv 1
GPS 1
Accumu lator 1
Electric Syste 1
3 Fuel Tank 500 200 700
Fuel Tank 1
Fuel Syste 1
4 Propulsion Module 6000 300 6300
Engine SWB-45 1
5 Wings System 120 650 170
Folding Mech 1
6 Reserve 1600 16500
Total 20000 20000

MY NPINN NI WN YN N NITO TINN T VAN PHN HNIAJ >TD
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DNITO NY DXV NIIY M

TOTAL DEVELOPMENT COST
(Non Recuring) 9293800 $§

PRODUCTION COST (Recuring) 20000 $

UNIT COST PER QUANTITY.

20 4846900 §
50 205876.0 §
100 112938.0 $
200 66460.0 $
500 38587.6 §
1000 292038 §
2000 24646.9 §
5000 21858.8 §
10000 200204 $

TTIA DWVN DV MDY NVNZ GNNNN NNV 773N NIV TINIZ TPV 29D
DIVNT SIPVNNND PNV D ,TIWNI 1P ITNPINN 190N NN DY NTIV
165 W) DOV 2000 TIVA 2Y NIONN MINN M NIPNA 25,0005 NN TTNA
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$400,000.0
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$0.0 1 — »

0O 2000 4000 6000 8000 10000 12000
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Daniel P. Raymer, An Aircraft Design: A Conceptual Approach, :1yMpN
ATAA Education Series, Second Ed.
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