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According to RayAD we can use some of the following
equtions to help us determining W%p (Vinee = 90[Kts])

Rag\Wings: W/p =51V 2"°0 17
Ultralights: W9 o= 325/7°7°0 11

Fixed — Gear smooth design: 248/2%'(1 16
Retract — Gear smooth design:680/-2"°(1 19
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hp:W/ = hp=55-7<
) hp .20-15 2 X'n nonynnw Tan7 0'71>' 12X ,DI12'07 ] DX
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_ Swet _
Coo = Cr X de( /Sref ) WhereKd =1.2

= Cpo=4.32x 10° X(SN%er )

17 ' o1 0.02 12 7w o' A nTrn 07 N T St :DDANMm

(AREICTA N ey

3
= (%))mm B (\/16>< 0.049% o.o;D 14

D'TM'M NIn

1
" erAR 0.878

=(70).. =(C/co),om =( 162(:[)0]
= (/). =(\/16x 0.029& o.o;D 14

.N"NYA '7XN'0NM 913 oniy

=0.0497

% = x+/37AReCo, ,Where q= %p\/loiterz Pioe = 0.904
assuming that Visw =Verus = 60[kts] = 30 M | we Il get the following
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In order to estimat&CLw  We'll need to cenvthe wing loading during
the loiter to takeoff condition or in our caseJIstandition.

Doing so is by dividing the loiter wing loading the ratio ofthe averag
loiter weight to the takeoff weight.Thiatio can be assumed to be 0.€

(%)gaf % 5490[N%n2]
(W), = s XCone

w
( /S)staJI . Where Ogat —%X,Ostan ><Vstzall

stall_40[kts] 20. 57(Erp/ec Pstall = 122[é</}

490
0.5x 1.225 20.57)5
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oV =m

_m - 19
V= p,where m=250qgr] p= { %mg:l

=V = 250c[cm3]

Viup = 2500x 1.4= 350pcm’ ]
Veqip = 8% S
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_ CTip

= =0.5
CRoot

A

2S 2x 1
b(1+1) 2.6x(1+ 0.
=> Croot = 0.52[ m]

Crip = 0.26[m]

CROOt =

197271 (mathlab narya) 1ith nndonn n720%7 nvan 91017

L/D 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00

Clmax 2.03
AR 717
Sref  0.93
b 2.58

2.19
8.32
0.86
2.68

234 250 2.66 281 297 313 328 344 360 3.75 391
9.55 10.87 12.27 13.75 15.32 16.98 18.72 20.54 22.45 24.45 26.53
081 076 0.71 0.67 0.64 060 0.58 0.55 0.53 0.50 0.48
278 2.87 295 3.04 312 320 328 3.36 3.44 3.51 3.58

993 NP BTNI2 MBND NPRRITINIR NS 7abaw



B

254 nn 34 Ty M SR NIV 1107 — 171007
29m APPVIRNNIR NOTIAY VPO

Clmax, AR, Srefwing span Vs. (L/D)oiter

3[' T T T T T T
— Clmax
— AR
25 L =
— Sref
wing span
o 20t 7
=
7z
% 15+ E
=
§
© 10+ i
5 L -
I ——
-
D | 1 1 1 1 I
12 14 16 18 20 22 24 26

(L/D)oiter
273 2199 B7PI2 MBND NPRRITINR MDD 6978
2A1TN NMUVNIR'A

"T" ;9257 'oX77n 2I¥'yn DX 1NPZ7 ,0'0IYDY7 DIY'NNIE XD )70 DX 1907 Nin 7y

1on
: ("777'001) IR 7701 'POIR 77NN D' DN

Cwing : Sng
S’uorizontal = CHT ’ L
HT

bwi ng ) SNi ng
L,

.DIYN 217N 770 'MT7n1 0'PNINYT 01D 750 D'WYTIP 0¥V 1IX N7XR NIRIYNL

Sertica = Cur -

11D 1INXN 0D12IN1 DNIX *7¥2 DINXR 0'NY7¥N 0'N"0d 11y RayAD -7 oxnina



254 nn 35 Ty SR NIV 1107 — 171007
55M AR OIRNNIR NOTIAR VP

C,. =0.5C,, = 0.0¢

.0"IIXN 0N 17X XIXNY INWIY Nn Ny

A1y NT) o1vnn IR 7751 50% -7 45% 12 va NiIkn 7w 77122 o1un 11ay Raymer 197

X710 RN DR AwN AT Y (MINKD 1770211791091 yian 0y 01un

L esirmeted = a'VVoC
(when:c=0.23a=1.315 = Lugimes =3.2337;

= Suriara =0-1875,
Suica =0.090625,

7Y NM0NIRANN TIV RIXAT D710' IR DIYD 9100 NITR 7W D'NOVWN DX 17 W'wn 1'ydy

.0'77nn

n"o1> DY n'poynn nx 1 A =1 1IN?7) N7w o1VNN 7¥ D'7TA2 DINK D'OIVNYT DXNN]

((nMma'm

vertical > AR=2,1=1
horizotal > AR=5,1=1
= vertical - b, = 0.425%“] c, = 0.212%

horizontal — b, = 0.96%“] C, = 0.1937[1]

0N ((7vn NIY 0"ixn 911N 7W) o1vNN 7YW) 1017 INX'Y D'7TaN :D1D'0Y

(A))lmter -14C, . = 1. 9 - 41?%
b=2.6, AR=7S, =1

Croot 0. S%m tip = 0. 2911

n'o'oa niaxt .4.1.4.2

X
D'NI21 DIXIIY D'0INIMN 70 NYOSYNL AWNNN7 0DDMX X, %9 -0 NTIRA DX D7 1D



254 71 36 Tmy

SR NIV 1107 — 171007

55M AR OIRNNIR NOTIAR VP
.0mn 7 P7Nn ¥ nyswnn nn AR, IZ7NT7 010NN NIXR 7191 0T NIX7 .17W 01una

.D'0IMINN NXRIYNT DN 'R D TANT7 7210 D71 Mamin 1'n qian :ounn qia

0]
.0'vMINN NXNYNY? DOIN 2t

o]
907 X X

° -p T %Y Y27 DnIp'!n :0''o1d
XY NO'X INIX DN7 D712 DX P7Th DM

' OT"910NY NO'X NNIX DN INIXR [0'91D NID'I NdYN

.D'0MINN NXIYNY DN Tvon

.0'0VINIMN NXRIYNAY? 0'MIN 179N9 + vin

N2N00N DTN AN
X Xwin Xwin

ny'T T -9 9 "2 ZNnONn YT . 9-% NIoON"NN N NYYI NY7RI0IN NTIZIN YN

NYUAT T 7Y WY1 DT L1710 010NN 9127 N'ON' 21TNI 0M910N NN OPNY? 117 NTY!

% nipn
X=X, =0.15

NNIX DRT NN NN 15% 9w yxinn v

Xn= Xwing —7, 3G,

S.Co. ( Xwing — Xtail )(1— 3—8)

a
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=V = 250([cm3:|

NIVP9] NT 190N 7'901 27 D' 1ND N1 091N 11'K N7W TI'YN D7IX A" 2.5 7w No1 Dyva INT
1.4%

V. =2500x 1.4= 350@cm3]

equip
Veip = 2 Vequ.p 3500

a= =17.9cm]
S=2r? S  2x10°

-0"910N NI91 NdWYN

Vi =30.3x 2.8 = 478cm” ]

a= =
S=xr’r=4

S x4 =10[Cm]

ax 5[““] “ n"n 42.6 7w my 77n ny DA-100 :XIn 12 ynnwn? 10N INIXY YIINn yin

21T N'MVNIR'A

Cwm
Snorizontal = C:H 2 S'Vlng CHT - O 5
I_HT
bwm S/vm
S/erticaj = C:\/T gl-\/-r ? C\/T 0 04

Ly = Ly = 2.5x 45%= 1.12fm]

Sﬂorizontal = OlS[m]
Sertical = 0-]{m]




254 1nn 40 7y SR NIV 1107 — 171007

99M APPLIRNIR NOTIA? VPO

vertical > AR=2,1=1—|h, = 0.44,||C

,= 0.2,

horizontal - AR=5,4=1—|h, = 0.86,|C, = 0.17,
xog N
(n"n*a"p) pnOn*non (n"n) DIvONNN 7NN (2"p) non 21700
7350 2450 3 yin
24641 1028 2.397 91>
30697.5 2046.5 15 kAl
323.35 557.5 0.58 nixn
2200 110 20 7'vin jyun
768.75 307.5 2.5 NP N
930.1 2153 0.432 mh g
7392 1250 5.9 Q12
1155 577.5 2 NS NdWn
53281 1028.6 51.8 >"no

1 7P29WIR NITDINR 2YDID NN Sbon bpwn 2ypon 9nbav

"1 nwxo'X" DID'O — N'0'o NI

X, ’ X
X 1727 DXV DT 9% .7 W NN oyn RPNt rnn n'n 1028.6 — 2 awin ny T

212V 15% 9w 1R yan? N9RWY NI Ninn

Xn= Xwing — 0.150 Trrac
Crc=0.34m] = 34 mm]
Xwing = 2500~ 1028 147pmm|

= Xn=1472- 0.150% 34 1466[gm]
Xcg = 2500~ 1028.14 1471.§6m]
Xcg— Xn=1471.86- 1466.& [5nm]

—i =0.147~ 15%
C

mac




254 1 41 1y DRI P10 1197 — 1171007
29mM APPLIRNPNIR NOTIT? VPO

DINBINM BMBID DTN WY9sn 2P 4R



254 1inn 42 Ty ORI 2121100 1191 — 1171005
29m APPVIRNNIR NOTIAY VPO

NIBINM 299B15 NMIXN 5N



254 1nn 43 7y SR NIV 1107 — 171007
55M AR OIRNNIR NOTIAR VP

NINN9) D" NIXxn 4.2
nYT 2m pnt 0w .4.2.1

am e

N 72y .22t 7 AwnTn RN D"1050Nn Nr DN DYI7'RND DR DNRY QYT
NIX 79777 NNWOKXRN NNV TWOKRN 720 NNOFZ NIT'NA 727 1IN NI'Y TV 0"10dN DX J0OXY?
NN [DIX] NIAYNNN XIN D910 7197 [9IX2 AIWN 717'w .0"10dN 1A *aa 7y 090N
Y2 NN9'N7 NIDMX 0N L,NIINK 079100 NIX 079711 NT'NA .0"10ON JIA'Y Ny 0'91dN
T212 NN 7W NIYNUNN .[N"7Y 20190 21IRD 112 TAD1 NYIRD TAD NNTR RN

.0'2271011 D'TAD AN'NO 12122210 RIN VRN AL NYIRD

TR TN FOIDBNR TAID VTP NS NNONE 6PN

7V 1IN 221 NXI'RD NIND DX 7¥171 NNTR 019190 DR 79177 X' D901 NNYOR MY
735 |op At 7w (D8N NNMNAN) YT TIMY7 Nan 7y .NNINK 09150 NNM91 Y*'07 NIn
7¥ MINKN 17702 NIR DT )X DATR DY 79170 2¥N2 D9IDNY TIOK ,WORN

.0"avdn



SR NIV 1107 — 171007
29m APPVIRNNIR NOTIAY VPO

254 Tin 44 Ty

TFONIN TIA RN ATV TR D10 DAND 7R

QMARIITINNIN 2TVRR ’719’? 191&’7 SWADD NN 8N
NIA'0 NNON NNY NI 7'W7 nixnn

INKRN 7?7 " N NX 0D'2'YN 1Y Ny X' NV X' [NAY NIIYRAIN 'Y
ain 1,'7n3|:1 910N NX D'A'XN QY NN .NIAYX'N NV KRN [NV M N nvan o

NIAX'D NINN — NIYNA DOV NIYID'R N7V MIXN X'N N7AFNNN NMIXNN 9Ia0 v
.DNNN YIX WWONN 1'RI T 71T (*uvon)

.TN%Y yxaY N1 X7 0'9011 21N 'NLVYN I'RI N2 .AIN1N 1YY XN N"MYn na'on O



254 1nn 45 1y SR NIV 1107 — 171007
55M AR OIRNNIR NOTIAR VP

NUY YNT NN'ANNLE77wUNn NIYATA TINY? Nin 7Y .WNT 910 NOY XD N'w7en na'on 0
NUY NX 7'TaN7 KIN '0ITIVON [NNON YWNTN §1ON NVY DX A'WN7 *Td .*78N"IM 91D

TIN N2'N2N DA 'N"YA DT NND .WNTN NVWN NAWN? TV (9100 N0IM NX N1dNAI) 9100

NI72ann NanN X77 900 72197 N1'nan DAl (D717 pwni 2y YT n7Im noim) 90N

matn

MMan .(TW]NP ]THXT]) oluNN NNTPA "N TN NVYWN 9'0IN7 V7NN 7'W7w nin'onn 0
wnw' n'on' 72Ima nne (T\]NP Xap ﬁTWYJ) MTEZN NOYNN 'S 0'MIYKRY DAIY'NN 12D

1712 D"007 17'Y NDOINYT Wnw'l NNTR "MITNYIRD 72NN DX T'T 21017
J7xn'ojm 7pwn

(17'v DTM U NIYRY DDA NYWINT NO0'V NN qIN'¥) '78N'oN 7Pwn? nunTn
7'91M9 NX NX'AN NIMIYRY NININ NND NP7 .WNTN 079100 NVYW? 1IYRY [TAIR NINN

nn'unn

W =50[kg]_ XN'oPN Ypwn o

L=W _ nipoixi mw' noto o

h=3000f]>~_ 015 nan o

v =60[kt] = 30{%‘9J— no'0 NN

c =1

(@)

-7y DoTn o

2197 O'RYIN 'IXIN NO'UN NAIAY NID'OXN NN

DYIT UNTN NO'0N NAIAI D'MTPZNN TWKD

h=3000 ft] L = 2{%«} ;%Lz 5.2¢

(AX'"N NO'VY NAIAd NIO'OSXN J'\'?JPD)'] |XON



B

254 1nn 46 Ty M SR NIV 1107 — 171007
29m APPVIRNNIR NOTIAY VPO

p:1.12{k%3}

WO RN DM'O1D NLDYW XKIXN? [N N'POINI NNY' NO'0A 0"10DON D NNINN )INN

= =0.9
pViC,  1.214 30.8- 1

L=W =%pv2$l_ —> S= NV 2-50 9.81 {mz:l

197 PNN (WNNL VAR WNTN MMKD NVYWNT YAT 78N 910 DY INT D |'Y7 21wn
D'N1A2 0107 WOTI D" 20O D NNINN NNNLPN7 ANMS DT ONF DNMNNN NININN

LN M Nirn'? (omion nraxna) 2130 17w oTm D 21 (7a0 10000 Tv) Anir naan ofnaa

S=1n?
[ ] 3 17'win 'nVYN NLY >"No NX NNP7 V7NIN

DM NNNS N'jpo .4.2.2

DIY' .ZIY] NINYEZN DIMIT DNIXND XIXN7 X0 07y ,(090111) 2Npyn [INN9N 1T INXY

TN DY 217'W2 NNINK 910 722 nWAT7 011yn 0N NIRNNS

.N7192 10 NN 11N, TR NIXN 7¥2 01N V' 0'NRN 10'0N 1903 Nlwa 11> o

VSN 2N DR 9TR

.Mini Sniffer o

D"05n NVn .1975-1982 nawn 2 ovinl nnTRrMN 70-n Ninwa NASA "y axi'y n"a0d
D0"1050 7Y IYXRIN DAT (" 21 TY) n'oN' 0'71TA 0'N2A] NNDO0IMUNN NX DIAT? NN
D'YNYNN N'oN' 007 DTN |21 (N7ITA 0 TAN NIN) NIDNXI NPT 0'91d] |“ORNN

T ainnb



—
254 1nn 47 1y SR NIV 1107 — 171007
29m APPVIRNNIR NOTIAY VPO

ASA DRYDEN
Mini Sniffer 1071R

X-29 o

NN"N 0amn Non .1985-1992 nawn 2 ouint NASA ™'y xI'w 101 (D'aT) o1un
DTN ,NN'TZ NIDIYN NIMINK D911 ["OXNN 01UNN .NINTPNA NIAI7I01 NRIFYY 21T
NINIAA [NAN NI71D>' Y2 01VNA NI D 17N NO'0N 10 NIRXIN .TA71 AIN17 D'wnwnin
M7 M1ani 217 "ayn DINNA DRIV D'WIXY L7000

X-29 11°vR



254 nn 48 1y SR NIV 1107 — 171007
99M APPLIRNIR NOTIA? VPO

LongEZ o

LongEZ 129y
Proteus o

v11 "y N1aw "Scaled composites” n1an 7w "Proteus” olonn XN XXMY 0TI |INNS
NIXT7 [N NIXAN NIIMNA Q0 77wn NX'WILE 07172 0'N222 D007 [1DINNN 01VNN .|uIN
MIXNYT TIXP |'2 AX'7IN) TN 72ITa "1z NVWNA |'9IXN 010NN .17W D'VIVYI O1VNN
N71Ta DTN NI M7 NniT nm "2pa (9231 TRR) 17'WN 'NYN 1Y NNINK 9131 (0TV

2172 NVY ™7V2 DN NNINK 1WA 227 '3 2V D'RYN) (1IN ax'm .non'

Proteus 1371



—
254 1nn 49 1y SR NIV 1107 — 171007
29m APPVIRNNIR NOTIAY VPO

—

| Wing Area = 305 zg-t
Connrd Areq = 1767 sg=Fi
Totdl Arpa = 477 aq=H

=1

5647 [Without Nose Boom) s

nebes Mo Proteus 14918



254 7nn 50 7y SR NIV 1107 — 171007
99M APPLIRNIR NOTIA? VPO

3pAsE - eearea Ml Scea e TSP

[ o —— ]

by wan Proteus 157K
(n?w n"2vdn 7w 077 Dvp o1un 7w "mopn") 0'oa 7T .4.2.3

NN NIIYRY DTIAY NTI17 D'PIRT 1270 AWOKRN 72D n7'W' NIXa PNN DX 7'NNin'? nan 7y
01UN] YNNWN7 NN*'N NU7NNN .YIM™M N2 NNIXNT7 Y1an?1 D' 1T DIYN Y¥a7 NI
NIMLNINAN NITNRN DX 72727 NN 72V 17 NIMVNIRAN DTN DX F'ozn?1 "Proteus”

.n7w n"avdnn nivaTIn

IR 2 MIXNN IYXI .010NN IR NN 0IXLVINON NIX ['VZNT V7NN 1'97 TVNIO9N

'9 NIT'NAN DX 'OPNT7 W' N17) 7 RIN MIVPNN 110P9Y 17271 D"10ON IR |27 0IKVINON
on 2.4 anvn n7apnny DrTaRpn noimion 3.4 antn n7apnnw 09100 nom (7
NIIYXRI NNIND .0"000 NIYAT? NINRNNA DTIRZNT DYO1DN W NIMVNIRAD NITAN
nITMN ninln nnn aon 0.15 A Maxgn nron 0.2 anr 9100 MMy NN

[N 7"30 nimnn 75 .aon 1.04 2w orTaRpe + 07910 VY >"No 72NN "IN NIMVNIRAN
DI'N ,7N11N 7'91N90N '97) MNIF NR'TA NIXA PNN JWANA YAR'NT NIDNIXY NIMIYRY NIT'N

("I NMRITAIR DITYAR ,WATIN NN NINNIED"100N 7w Tann ™0

,DNIZ'M NIX Y127 ¥' .0"DIXN 0AX'NN KIN [PNN JYNnn 72V nySwin 7p2 0"un1on TNX
NIMPZ'YN NIYATA .AX'AN [DN7 DIFNWOKR A'¥N71 YAXK 770 yiIap? nanm 2y .'131 on1ix 077

22X'NN [PNY



254 1inn 51 Ty DRI P10 1197 — 1171007
29mM APPLIRNPNIR NOTIT? VPO

(000N NX 2¥'M KIN ITN NIXA 71) TADN T2 NINKN DPIN' 0

.(D"910nN1 TAPN TN 71T 7NN IR 71T NVY IR) 2'90N 71TA VINM V2 NN )Y 0

.D'"DIN DAX'M7 NNRIY NNIXN NN 11N

.(o1vnn 9117 NNNN DA N90IM NI'N7 N712') 01VNAN 1A 22 7V '1TIVO A¥'N O

°2INR 2X¥*n

MITIVD DI A% 16718

.0'"910N NIXy 2ummINa¥Y'm o

29157 M Y 2218 2z 171N

(72am nizna 1DO'NY) 79NN TTIA DIXR 2NN O



e
254 nn 52 7y SR NIV 1107 — 171007
55M AR OIRNNIR NOTIAR VP

bopnn 7792 03I 23 18R

(Q¥'m nuw NOINYTI 7'a1a DIENA 120'N7) 797NN 7190 DI AX'N O

bopnn 9190 MR 231 197K

.0"10d5N qIA JINn 0'9%7w1 DaX'n 0



254 nn 53 Ty M SR NIV 1107 — 171007

29m APPVIRNNIR NOTIAY VPO

\, _..-.:.'\.\--\
e . —
= ‘:\ ., - _}
S \\ F ot
., g
e e e ~
., -
o
N ‘c.\:_
g Ty
- L iz

2''2u57 NIAR 2EYWI 2N A 207N

193 ,tail volume coefficient '97 niwy? N1 21W'NN DX .DIX 2¥'N DIl 7TIA AW'N

:NINQN XNONN '9Y V172 YINTN '2IXN AX'"NN NLVY .Raymer 7v 1901 YTAINY

_CshS,
R

9100 NLIN b, UKD
9100 NLVY S
N720 1NN 0TM Cr

9150 7w yn7n N7 TV M YNt Lr

.['70'7 N1M1 n'o1vnN 10 '97 D'M'RNNN D'MTPNRN DX NININ 17200



254 nn 54 Ty @ SR NIV 1107 — 171007
29m APPVIRNNIR NOTIAY VPO

INITIAL SIZING 125

Tabbe 6.d  Tail volume cocfficient

Pypical values

Huorreamtal ¢y Vertical e
Sailplang 3,56 (R
Homebuilt £, 50 (rid
General sviation —single gnging 76 (L4
Ceneral dviplion —iwin enging (FHek L0
Agricaltaral (150 0.0k
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Flving boat LT (ki
Jet trainer (.70 (L0
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Jeér transport (18] Cr

91K 337 "aTpn 1073w

n'o1vna .HomeBuilt — "yya NXT nwY" 0'o1VNY D'M'RNNN D'NTZNY NYNNYN VRP'N9]
7apmn .qian NIk 25%-30% 7w 7712 7ToNn XN VINIMN YNTY 21N A0IN TIRP 2V

:0''DIND DAX'NN NUYWYT XN 2IW'NN

L. =2.5[m]
— L, =0.750 1.25Mm ]

_C,h,S, 00451 ,
=S, = L0 = 0.267j? ]

YN XIN TTIA 2¥'N 7¢ NVY ,0"'910N nixy 7V D''DIX D'AX''M Y D'YNNYNY nN1N2

L7wh nowinn

M2 ax'nn 7219 XwNn7 27 0'wh v 217 01210 0" 20D NIV DIX X' DRIONN TWKRD
D"7XRIVD0117 NNI'YID 721N |IN2A 2¥' NN 719'7 |9IX7 NIIYKRD NIYYD 17VI0 N7 27w .72t

Rpyal

19N 22 %y 1T IR X 9 o



254 nn 55 Ty SR NIV 1107 — 171007
29m APPVIRNNIR NOTIAY VPO

77I2 9218 23R NP 2118
nouynn o'anin 0'"IXN AX' NN V901N J"NIJ) D'NN91 0'719) D'DIX D'AX'N '7IE)'|7 (0}

:(IT MAIN% NN XIXNY W' NDINNN 72t

915D IDIR 2R PR 229K

:0'DIN DX 1210 7¥ Nnnoni NNN!

IAXINY D'IINN D'A¥''NN 210 112y DY NRNOoNNENINN' DX NNd0N NNAN N7100
Y

nnnn' ninon n'X1IA'011p




254 7100 56 Ty

SR NIV 1107 — 171007
99M APPLIRNIR NOTIA? VPO

nnnn' nnnon 'R
vIYS 7N'oN' NV VIAM YNT TTIA IR 2X'N
(1mo) no''vyon? anp
719777 1

N71TA VIR VT

D'7'vonnn pimn

0'"'910nN Nlixy v D'ax'n

111X A71TA VINIM YINT 72Va

qon 719'7 X WAIT
7212 N9 WNIT
10N PTIN N'Y2 NA7 217
NIy wn

79NN DIX 2X'N

DIX 2X'' NNIYY? 'voiNi N'wp
TTIA 79700

qon 719'7 'Y WAIT
2'ara no1 wAIT

797NN 719> DIX A¥'N

2'ara N9 WIIT 'R
N71TA VINIM YT 72Va

[12>N1 N*127 Jai0n
D0"20250 911 N2 N9 VNIT

97w1 a¥'n

202397 S0Y MIDM NN 219% 11Ahaw

JIWURY N0 4.2.4

9127 MUXRY D"2N 7T 121 ,15% > N NN NP7 NRIYRIN NYYA01'RN A7)

.0"105n DN PINEDMITNMIR D'NVYN

nn7x¥nn .('131 TYLVN ,Yin) 0MPvn 02DIN 0N NRIYRY NDIYN NNWYI [IWRY Q98]
,(T2PN ™Nn% Wivn nip'n) 0" 03N ™71 20 7770 7' ,0"1050 DIV NNPIN

.0"200N NINKA VIl 7770 DM NINKA NNV RIR



254 nn 57 Ty SR NIV 1107 — 171007
29m APPVIRNNIR NOTIAY VPO

2" 2unn Y honk MWK 2P 237N

>"N0o 77wn 0'anIN 77wn 010007 0N D'MIP'YN DRDIN NI IR NNd0N NXAN N720N
,DMIYRI D70 NN INZ71 02N 77wn .0"10d0 7w TaN ™0 Dipmi 0"Mudn

:0"2'N] 02212INN DD NIAY NONN 1IN NIXRXIN NN 21 NMIYKRY DDAV

[n"n] yint (2"p) non 2o
1270 8.7 Qi
2280 5.6 2 X 15° 2 niwn 0''91d
1186 2.2 2 X D'mang
2855 1.2 2 X "X nax'n
146.7 10 nn7xn
2430 2.6 yin
1100 15 kil
1700 6 D'2vN 7713) NPNuEIR
(mMuwpni
1254 51.3 >"no

2'"aus Mbon Spwm aypon 1277wan

1 7apnn .010nnn n" 1750 > nirn? ¥ TN ™ 15% 7w 1xd niaxt nimn 1y
N> NIYNNNN NYTN'ODIR Y¥I7 W' N'WAN NIX NIND7 N1 7Y . ' Tann ™n
D'NUYNN DT 77221 DQIYD 02N DI INN N121N) TN 771 DIM :DN0VN1o

.(D'?'I'I;\I O'"NYTAMIRN D'NVYNA DIP'M INN nnm) MITAIINR 771 DI ,(D"YJ]"I'I'\'IIND



254 7nn 58 Ty SR NIV 1107 — 171007
55M AR OIRNNIR NOTIAR VP

SW7 DMUNTON NIFYITANIR 7Y QOIR NTOINN D720 NN N'OMY7IR [NNO T 'RY (110N

JIIY NI'YINIR 1YXIA DN'RY DNUNIO NNd DIY' (N22181) JWNNa NVIISNN N7102

772 RIN WD 0NI9N .0"100N §I1a N2 D'NA9N DADIN T KIN JIYRIN 10UNI9N
D'TIRPN '772 KIN "W 20n190 (DI0TNY 0N DIMI NY'YN N'IT ,ANTM ,N0IN) D'91dN
vin'y NIY¥NKN1) 72pnn 77w 0nIn 750 . (D1oan? ona izl nd>'wn NHIT N nuin)
,0"100N 7 N0 DTN DI ("FTNR N0 awn? MATLAB niima piro"ama

21N 2AX¥'NY7 NP'90N YINTN OXN 21 721NN NIAN'D NINA € TaDN 771 Di'n



S

254 7inn 59 Ty

DRIW? 29100 1197 — 1100
59M IRIRNIR NOTIAY VIR

wing canard
)
Q o o " total o
3 I location 3 I3 locatio vertical Total | Stability |3
o > from sweep|= > n from| sweep| tail area| Body | Body| margin
body description nose angle nose | angle [m”2] NP CG [%] conclusion
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 25 0 0.2] 25| 1.25 0 0.267 2171 | 1620 184% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, sufficiant tail
fuel, full body length 0.3 4 2.5 14 0.2] 25| 1.25 0 0.267 2342 | 1620 241% | + arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 25 -14 | 0.2 25| 1.25 0 0.267 2000 | 1550 150% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 25 0 0.2] 25| 125| -135| 0.267 2124 | 1577 182% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 2.5 -14 | 0.2 25| 1.25| -135| 0.267 1953 | 1544 136% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 2.5 -14 | 0.2 25| 1.25 13.5 0.267 2048 | 1556 164% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 2.5 0 0.2| 25| 1.25 13.5 0.267 2219 | 1589 210% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 25 0 0.2| 25 0 0 0.267 1776 | 1495 94% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 2.5 14 0.2| 25 0 0 0.267 1947 | 1530 139% | + tail arm
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wing canard
5
S: I location 3 5 locatio vertical Total | Stability |3
< > from | sweep|2 | n from| sweep| tail area| Body | Body| margin
body description nose angle nose | angle| [m"2] NP CG [%0] conclusion
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 25 -14 | 0.2] 25 0 0 0.267 1605 | 1462 48% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 2.5 0 0.2| 2.5 0 -13.5 0.267 1729 | 1489 80% tail arm
engine at back, fuel at does not comply with
center, camera behind demands, insufficiant
fuel, full body length 0.3 4 2.5 14 0.2] 25 0 -13.5 0.267 1899 | 1523 125% | + tail arm
engine at back, fuel at
center, camera behind comply with demands,
fuel, full body length insufficiant tail arm

short body, engine at
back, fuel at center,
camera behind fuel -
does not change CG

2.5 1.25
0.3 4 2 14 03] 2 1 0 0.267 1878 | 1413 155% | +
0.3 4 2 0 03| 2 1 0 0.267 1718 | 1413 102% | +
0.3 4 2 -14 | 03] 2 1 0 0.267 1557 | 1396 54% -
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wing canard
g
Q %) o o total o
3 I location d |8 locatio vertical Total | Stability |3
o > from | sweep|2 | n from| sweep| tailarea| Body | Body | margin
body description nose | angle nose | angle| [m"2] NP CG [%] conclusion
0.3 4 2 -14 | 03] 2 1 -13.5| 0.267 | 1468 | 1392 25%
0.3 4 2 -7.5 | 03] 2 1 -16.6 0.267 1548 | 1438 37%
0.3 4 2 7.5 03] 2 1 -16.6 0.267 1709 | 1487 74% +
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body description

mopnn

wing canard
B
Q %) o 0 total o
3 I location d |8 locatio vertical Total | Stability |3
o > from | sweep|2 | n from| sweep| tailarea| Body | Body | margin
nose angle nose | angle| [m"2] NP CG [%0] conclusion
0.3 4 2 75 | 0.3 0.8 -16.6 | 0.267 | 1638 | 1473 55%
0.3 3.3 2 7.5 0.3 0.8 -16.6 0.267 1606 | 1447 53% +
63
1
m
0.3 3.3 2 7.5 0.3 0.8 -16.6 0.267 1532 | 1429 34% m
a%p10 a'""aush DPWER n|En 13man
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E=n~/2-pS.CL3/2.( 1 1J
3FC G, YW, w
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MNX A"RPS~ Imarann nvan? Tv) A"p8-p'7Tn Nindn N'YNND NRXPZN X'N N'M7NNNN NN
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Lh g/LR-1
L:[ __] =0.738 = pyq = 0.90

Pa Ts :10 Kft nanY nioox awna

E= _[F—leW (E = Endurance, FF = Fuel Flow)

1 n . .
— = = prop. efficiency ; D =drag ;V = velocit
cE = gc.py 1= Prop cy g y
= (Dv)min - Emax (T = D)

o(DV
u:O = (DV) > VZ:ﬂ k (speed for max.endurance)

EY; min s\ 3C,,

C/ and C! calculations for max endurance :
cl=== c=ac,

e=1.78(1- 0.043R°*® } 0.64 0.425 (AR= 25
k= 1 =0.03

7AR-e

5
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Coo = Cfc%
Sref
S« =1 [m’]
Su = 27TL+ 28, = 3.57 f’ ]
C,. =0.0055
Cp, =0.02
=V =26, Cl=1414 Cl = 0.08

(DV),;, =655, = 0.878. (equired power for maxendurance

min
DN VIINN X Iml

FF =2.5,, @600RPM = 4.662, @ 600BPM
P, = 9.8 HP = 7310Watt
N, =8500RPM

:T"702 NI7ND yiIIN 7 pOON NN9)

P
p P _7310N
N 8500

max

=0.86 N [Wait]

wnTN N nx xx¥nit N 2 ni7nd yian poon? (‘opn n'nw I1X7) "M vian 7900 Nl

: (7Pwn M'wa N'EOINI DAY 100 1IAY) NYVAN YN Nty

P,,, =0.86N = 655
— N=761.6 RPM ]

: (N¥* 2ma imn) yiann 9w FF -1 SFC awm

FF = 4.662,,, @ 600&PM
_ 4.662 761.6

FF., =0.59
min 6000 ]Rg/hr
SC= FF _0591_ 0.673,,,
P, 0878 it

SFC =245 10°,
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W =50+%9.8= 490 N ]
dh TV-DV P,-DV

W w
P,y = P [1.131ﬁ— 0.13% Puw = 9.8P
Po
1 s
DV == pV3C,
2
P (1.13ﬁ— 0.13%—1 EYAS of
an_ Po 2
dt w
V =70knts

C_=0.25 C,=0.025

I 70 nn'nna N'POIRI NOYW' NO'UN 1AYIN 17'VN DTPNAI NAN DTN

304m=1000ft x1n N2 yom 22 C"wxd oo 10-7 701 uN9Y 1

time(sec) dh/dt TV DV rho/rho 0O height(ft)
58.03498 5.23822 3608.082 1041.354 0.9711 1000
60.12057 5.056506 3488.694 1011.006 0.9428 2000
62.31239 4.878644 3371.838 981.3025 0.9151 3000
64.6083 4.705278 3257.935 952.3492 0.8881 4000
67.02289 4.535764 3146.563 924.0393 0.8617 5000
69.59427 4.368176 3036.457 896.0511 0.8356 6000
72.23832 4.208293 2931.413 869.3498 0.8107 7000
75.06739 4.049695 2827.213 842.8628 0.786 8000
78.03694 3.895591 2725.966 817.1266 0.762 9000
81.18146 3.744698 2626.828 791.9265 0.7385 10000
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@ . r Lo
dt W
dh

E = 1000ft/min = 5'0%/sec

(Llkm] )£ =0.9151

Lo

DV :(W/%jv — 49*70*0.5144- 1764.
N=0.7=PF,q=67224= %
(2[km] )-£-=0.8107

0

DV :(W/%jv =46*70*0.5144= 1620
n=07=F,,=7192,, =9.6,

(3[km] )£-=0.7385

Lo
DV z(W/%jV =44*70*0.5144= 1584

n=07=F,, =774, = 10.4,

n=08=FR,,=9;

: niMpz'vn niponn .5.1.1
n NI PooN 72 viana iy wr 1000 ft/min 2w nprol axp NIavw DN 19Xk DAIW'NN 0

(0.7 yim ni?*¥1 o'n'in ox) o> 10

.0" 9% 'opn poon va yvina iy v 0.8 YW yiin ni'va o'nIn DX 0
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L/D=10 nnima
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DV =49*90*0.5144= 2269 = %
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2
Lsin(p:V—VV—
g R
T=D
Lcosp = 48*9.8

2

Lsingo=VEVVE= 48*30.8 /156 303.5

— p=32.8 = 0.5Tad | = 56Q
L/D =10
D =56, = DV (v= 60ts )= 2.3,

NI "'y 3N n"1o

Lcosp =W coy
L _cosy

W cosp

Lsing = WVj(
g

._ 9
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Weight 212 grams (7.50z) with radio, GPS and enclosure. 90 grams (3.10z) o
without radio and enclosure.

3-axis rate and acceleration measurements. o

Deadman’s switch for safety. o

Expandable using the external interface or daughter board connector. o
Complete hardware integration including sensors, data link, and servo drivers. 0
Wide range of software support, including complete end-user programmability. o
Reference software design for ground station and simulation tools. o

Fully autonomous or pilot in the loop operation. o

Capable of being installed in multiple attitudes. o

Capable of integrating a secondary payload serial board. o
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Now we'll calculate rocket's (booster) estimatett pa
The angle of launch is 45 :

dn D
du:—ueq-ﬁ—adt—g-dt; Uy =1g -0,

Let's integrate this equation numerigallith steps ofA t:

Au=ueq~lnﬂ—2At—g-At
m m

m,=m—mAt : m=@ . D= 0.5U%C,A ;
Au, At — Ax;Au, At — Ay = The path of the rocket.

t, =1[sec] This information was found by
=
m, =1.8kg] iterations (in Matlab) of the flight plat

~_m ki .
m=t—b"=1.8[ %eé’

 p_Cm_1580 0288 ) o ooy
P 68101325

Cc

=d, =22.6mm]=d, =d, -v8.87= 67.3m ];
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Engine Model Weight[ka) FF ¢Fuel Flow) Fower [hp]
Guadra Aerrow- 01 00 18 - 95120
Guada ferrow-A1508 378 - 13.817.0
Lightning Aircraft Engines-10802 3.2 - 10
Quadra Acrow Q1 00RES 3 - 11.5-16.0
Guada Aerrow- 1008 3 - 95120
Quadra Acrrows Q75 3 - 8.0-10.0
GQuadra Aerrow- Q65 3 - 6.8
W -106i B2 2 BEA 4440 [arir]-estimated & 2500 AP 108
Guada ferrow- 10008 27 - 9.4
De=ert Arcraft -DA-100 263 4280 [arihr] & 6000 FP 9.8
Guadra Aerrow- QD 7T5E 24 - 2.0-10.0
BERMARDHOOPER ENGINEERING LTD-B28-H 235 2,420 [arihn B.A
W -80 Single 2.3 - 8.1
W -TOUS Single 22 - 7.5
ZDZ Modd Motors 100 MG 2158 - 9.4
EDE Modd Motors 30 R 1.895 - 8.5
Z0Z Modd Motors 80 RY-J Super 1.8 - ~3.5

+The lack of the FF property is because this engines are very small and used in flying-models,
in which this information isn"t so important so the manufacturers don't provide it, usually.
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DA-100 Specifications:

Displacement: 6.1 ci (100cc)
Chatput: 9.8 hp
Recominended Props:
2-blade: 26x12, 2710, 28x10.
A-blade: 2412, 25x12, 26x12
Weight: 5.8 lbs (2,63 kiloz)
Length: 65" (162 Smim)
Width: 11.45" (290 Emm)
Bore: 1.6771" (42 6mm)
Stroke: 1.3772" (35mm)
Typical RPN 1,000 to 6,700
8,500 max EPM

Fuel Dyvaw: 2.5 ozfmin at 6,000 EPhL
2-strokee.
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parameter model UAV
fuse length 1170 2600
[mm]
fuse diameter 90 200
wing span 1485 3300
wing chord 135 300
canard span 900 2000
canard chord 135 300
TOW [kq] 4.56 50
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Do MIN'¥N

Coo=AC +AC, Gy T AC, 0.t AC, o
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exp

S (1.977+ 0.52 b) t £> 0.0

exp

{ 2.0035 t Ic<< 0.05

S,. =1.48510.135 0.21f" ]

€XPling

S =0.2(1.977% 052 0.1¢= (.2 2.65 0.4%]
S =0.900.135 0.1215n" ]

EXReanard

Sw_ =0.12152.05 0.249F |

0.135/0.291 0.4 0.45
L 9108045 017 ]

©XPrin 2

Sw =0.017/2.05= 0.0385 "]

fi

i
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S"’et - k(SOP +Sside)/2

k= for round fuse sedion
Sop =S, =1.1710.09= 0.1053

S =710.1053= 0.3308fln7 |
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wing
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SCALET 4
TEM H <. PART HUMEER DESCRIPTICH Eﬁ;?\';'_'
— 1 Tuze P fuselage 1
. o front sarvo & LG 1
mount
3 battery pack 4T .2 M d 1
4 rmain landing gear 1
] 5 frontlanding gear 1
& front wheel 1
K rain wheel F
H E fueltank 1
1 7 wAng 1
—J=-—hKHB-—Ft L angine 3 0.21[cuin] 2 soke T
i 1 L EF(: 11 winglet z
E — 12 prop PUSHER 1245" 1
13 front cap 1
14 front foarm spacer 1
15 Dalance weight 400g lead lakes 1
o Ta fueltank foam spacer 1
17 canard serva 2levatar servg 1
15 receiver 1
H 17 wilng servo fiap / Oil& ron 3 $& o H
R 20 winglet sero o
21 front servos throfle &front wheel servos 2
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Country
Australia
Australia

Austria
Bulgaria

Canada

Canada

Chech Rep.
China
China
China
China

Croatia

Croatia

Finland

France
France
France
France
France
France
France
France
France
France
France
France
France
France
France
France
France
France
France
France

Name
Mark 3
Vindicator
Eyrie mk7
Yastreb
CL-89
CL-289
Sojka 3
Observer
DP4
ASN 206
WuZen-5
BLS B
BL-50
Ranger
Azimut
DRAC
K 100
Hussard2
Chacal
Fra 3
Mk 106
Mart mk2
Fox At2
Fox TX
Crecelle
Marula
Smart
Brevel
Taifan
Dragon
Sperwer
Paraglider
ORCA
Sarohale

Gross
Weight (Ib)
33
1050
496
138
238
650
320
22
309
489
3750
84
117
595
14
16.5
62
66
170
176
220
242
265
265
298
298
318
330
330
331
573
990
1500
11700

Payload (Ib)
8.8
200
165
10
40
75
66

5
66
110
140
32
46
86

3.9
11
18
40
77
50
55
55
66
77
77
66
66
50
66
99

550

397

1100

Wingspan (ft)
9.4
231
16.5
11.5
3.1
4.3
13.4
8.8
14.1
19.7
32
13.1
13.1
18.8
11.3
11.7
8.5
11.5
8.7
16
10.5
11.2
11.8
11.8
10.8
7.2
11.2
11.2
11.8
9.8
13.8
46.8
235
120

DRIW? 29100 1197 — 1100
59M IRVIRNIR NOTITY VMRS

n'"'navd nhav

Endurance (hr)
5
20
15
4
0.2
0.5
2
1.2

g1 01 W W oo N

2.5

=
o

0.5

coONPPO~NOCTOOO A WSEAD™MPE

N N
NN

16.1
Range
(n/mi)
300
110
32
27
32
108
54
3
54
81
1500
27
45
54
6
6
8
4
27
18
27
54
81
81
49
54
81
108
54
27
81
90
80
20000

Ceiling (ft)
20000
25000
15000
3000
10000
3900
6600
5000
9800
19500
57400
5000
5000
14700
1000
6500
9600
6600
10000
10000
12000
9800
11500
11500
13100
13100
9800
9800
12000
9600
16400
14000
12000
60000
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Gross
Country Name Weight (Ib) Payload (Ib) Wingspan (ft)
Germany Carolo C40 0.09 0.07 1.3
Germany Carolo P50 0.09 0.07 1.6
Germany Carolo P 70 0.12 0.22 2.25
Germany Carolo T140 4.1 0.66 4.55
Germany Predator RQ1 2250 450 48.7
India Nishant 771 132 21.3
Iraq L-29 7200 1200 33.8
Israel Mini Sheddon 55 10 9.8
Israel Canard 77 12 7.9
Israel Colibri 79 22 13.2
Israel Sheddon MK3 90 18 13.5
Israel Micro V 100 18 11.8
Israel Darter 200 22 14
Israel Blue Horizon 286 77 16.4
Israel Crow 287 55 16.8
Israel Scout 350 84 16.3
Israel | View 364 66 18.7
Israel Sniper 375 55 13.8
Israel Vanguard 386 88 19.7
Israel Ranger 606 100 18.73
Israel Searcher 939 220 28
Israel Searcher MK2 940 150 28.1
Israel Hermes 450S 992 220 34.4
Israel Hunter 1600 251 29.2
Israel Hunter RQ5 1600 150 29.2
Israel Heron 2756 551 54.5
Israel Hermes 1500 3300 500 32.8
Italy Mirach 26 463 77 15.5
Italy Mirach 100 617 88 5.9
Italy Mirach 150 750 110 8.5
Portugal Armor X7 440 110 19.7
Russia Tu-143 3060 400 7.3
Russia Tu-243 3100 500 7.3
South Africa Vulture 220 55 16.1
South Africa Lark 265 55 6.9

DRIW? 29100 1197 — 1100
59M IRVIRNIR NOTITY VMRS

Endurance (hr)
15

OO RO WER M

o~ © 5

16

16
16
20
10
11
40
36

[EEN

12
0.2
0.4

w

Range
(n/mi)
0.3
0.6
0.6
0.6
400
54
344
5
54
27
24
27
50
50
108
54
43
27
108
80
108
80
108
160
144
108
108
27
135
135
216
100
216
32
54

Ceiling (ft)
50
50
50
50

25000
13100
25000
12000
3000
6600
15000
15000
20000
20000
15000
15000
20000
15000
15000
15000
20000
18500
20000
15000
15000
30000
30000
11500
29500
29500
6600
9800
16400
16400
15000
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Country
South Africa
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States

Name
RPV Seeker
Pointer
SLURS
Javelin
Boomerang
Aerosonde
Dragon Drone
Tern
Neptune
Dakota/Truck
Porter
Shadow 200T
Isis
Shadow 200
Pathfinder
Outrider
Shadow 600
Gnat
R4E Skyeye
Centurion
Altus 2 DT
Hellios
Perseus B
Hunter 2
Shadow
SkyWatch
Predator B
Mariner
Arrow
Global Hawk

Gross
Weight (Ib)
529
8
10
15
17
31
91
125
130
133
200
280
351
375
480
500
583
1125
1250
1300
1600
1800
2500
2700
3500
7900
10000
11000
14000
25600

Payload (Ib)
88
2
2
3
5
11
15
25
20
50
50
40
75

55.7
25
60

90.2

140

300

100

300

220

110

1000

200

900

800

1150

500

1900

Wingspan (ft)
23
9
5
8
7.25
9.6
8.2
11.7
7
12.7
12
14
24
14
100
13
22.4
35.3
24
206
55.3
250
65
54
65
114
66
86
115.3
116.2

Endurance (hr)

240

29
12
32
30
49
36
35

Range
(n/mi)
108
6
5
1
85
1800
48
200
40
120
27
27
2000
108
108
108
108
250
360
200
300
20000
200
62
20000
250
200
40
120
12000

DRIW? 29100 1197 — 1100
59M IRVIRNIR NOTITY VMRS

Ceiling (ft)
18000
1000

500
1000
10000
21000
10000
10000
8000
15000
5000
19000
15000
19000
70000
15000
16000
20000
16000
100000
65000
96863
65000
25000
50000
62000
50000
52000
70000
65000
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(11.88%) S8052  .16.2.1

y X
0 1
0.00018 0.99803
0.00079 0.99231
0.00181 0.98301
0.0033 0.97022
0.00533 0.95412
0.0079 0.93491
0.01104 0.9128
0.01472 0.88804
0.01891 0.86087
0.02357 0.83155
0.02863 0.80036

0.034 0.76759
0.03957 0.73351
0.04524 0.69841
0.05083 0.66259
0.05617 0.62635
0.06088 0.58984
0.06482 0.55299
0.06814 0.51588
0.07081 0.47873
0.07283 0.44169
0.07423 0.40501
0.07498 0.36887
0.07511 0.33344
0.07461 0.29896
0.07351 0.2656
0.07182 0.23357
0.06957 0.20304
0.06676 0.17422
0.06341 0.14727
0.05951 0.12234
0.0551 0.09956
0.05012 0.07907
0.04458 0.06085
0.03864 0.04493
0.03234 0.0314
0.02579 0.02025
0.01916 0.01165
0.0124 0.00552
0.00569 0.00163
-0.00037 0.00001
-0.0054 0.00147
-0.00985 0.00651
-0.01427 0.01471
-0.0186 0.02583
-0.02271 0.03977
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-0.02654 0.05642
-0.03003 0.07569
-0.03316 0.09749
-0.0359 0.12169
-0.03824 0.14818
-0.04018 0.17678
-0.04171 0.20735
-0.04283 0.2397
-0.04354 0.27364
-0.04385 0.30896
-0.04377 0.34545
-0.04331 0.38288
-0.04248 0.421
-0.04127 0.45957
-0.03967 0.49834
-0.03758 0.53702
-0.03494 0.57556
-0.03185 0.61389
-0.02843 0.65181
-0.02481 0.68916
-0.02116 0.72568
-0.01762 0.76113
-0.01433 0.79518
-0.01136 0.82751
-0.00876 0.85782
-0.00656 0.88581
-0.00475 0.91121
-0.0033 0.93377
-0.00218 0.95325
-0.00128 0.9695
-0.00056 0.98246
-0.00011 0.99204
0.00002 0.99798
0 1
(16%) Selig S8037 .16.2.2
y X
0 1
0.00043 0.99758
0.00205 0.99089
0.00478 0.98084
0.00814 0.96782
0.01178 0.95171
0.0158 0.93244
0.02034 0.91019
0.02543 0.8852
0.03105 0.85776
0.03716 0.82813
0.0437 0.79662
0.05059 0.76352
0.05772 0.72913
0.06496 0.69378
0.07216 0.65776
0.07911 0.6214
0.0855 0.58488
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SR NIV 1107 — 171007

99M ARPPLIRNNR NOTIT? VPO

0.09116 0.54828
0.09607 0.51175
0.10007 0.47544
0.10309 0.43941
0.10515 0.40389
0.10618 0.36897
0.10623 0.33473
0.10533 0.30138
0.10349 0.26907
0.10079 0.23795
0.09726 0.2082
0.09295 0.17997
0.0879 0.15344
0.08214 0.12873
0.07574 0.10594
0.06875 0.08522
0.06121 0.06662
0.05327 0.0502
0.04497 0.03605
0.03644 0.02418
0.02787 0.0147
0.01929 0.00761
0.0109 0.00277
0.0031 0.00023
-0.00341 0.00026
-0.00893 0.00381
-0.01425 0.01113
-0.01941 0.02158
-0.02434 0.03494
-0.02893 0.05116
-0.03319 0.07018
-0.03711 0.09182
-0.04064 0.11596
-0.04381 0.14245
-0.04659 0.17109
-0.04897 0.20169
-0.05091 0.23403
-0.05237 0.26794
-0.05334 0.3032
-0.05378 0.33959
-0.05366 0.37693
-0.05301 0.41501
-0.05177 0.45362
-0.04997 0.49262
-0.04765 0.53173
-0.0448 0.57084
-0.04155 0.60985
-0.03809 0.64846
-0.0345 0.6864
-0.03089 0.72339
-0.02733 0.75914
-0.0239 0.79336
-0.02064 0.82577
-0.01759 0.85609
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-0.01478 0.88405
-0.01222 0.90939
-0.00987 0.93188
-0.00769 0.95129
-0.00552 0.96747
-0.00327 0.98059
-0.00134 0.99076
-0.00023 0.99755
0 1
(14%) SD7062 .16.2.3
Vi X
0 1
0.00057 0.99652
0.00242 0.98634
0.00571 0.97004
0.01036 0.94818
0.01615 0.92127
0.02289 0.88967
0.03049 0.85381
0.03885 0.81427
0.04778 0.77166
0.05702 0.72662
0.06626 0.67973
0.07517 0.63154
0.08347 0.58254
0.09089 0.53322
0.09723 0.48402
0.10229 0.4354
0.10592 0.38779
0.10801 0.34159
0.10846 0.2972
0.10722 0.25496
0.10428 0.21521
0.09965 0.17825
0.0934 0.14432
0.08562 0.11363
0.07647 0.08637
0.06616 0.06269
0.05491 0.04272
0.043 0.0265
0.03081 0.0141
0.01871 0.00562
0.00711 0.00103
-0.00327 0.00027
-0.01115 0.00425
-0.01701 0.01414
-0.02205 0.02991
-0.02623 0.05099
-0.02948 0.0771
-0.03179 0.10798
-0.03319 0.14328
-0.03367 0.18265
-0.03327 0.2257
-0.03206 0.27199
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-0.0301 0.32105
-0.02747 0.37238
-0.02426 0.42547
-0.02064 0.47979
-0.0168 0.53477
-0.01295 0.58975
-0.00927 0.64403
-0.00593 0.69692
-0.00307 0.74768
-0.00079 0.79557
0.00087 0.8399
0.00189 0.87998
0.0023 0.91518
0.00216 0.94491
0.00163 0.96864
0.00092 0.98593
0.00027 0.99646
0 1.00001
(16%) S8036 .16.2.4
Vi X
0 1
0.00046 0.99759
0.00217 0.99095
0.00501 0.98105
0.00843 0.96827
0.01204 0.95247
0.01594 0.93354
0.02027 0.91163
0.02505 0.88697
0.03027 0.85984
0.0359 0.83047
0.04189 0.79916
0.04816 0.76618
0.05463 0.73183
0.06119 0.69641
0.06771 0.66022
0.07402 0.62357
0.07986 0.58668
0.08509 0.54969
0.08963 0.51279
0.09328 0.47611
0.09598 0.43972
0.09776 0.40381
0.09853 0.36848
0.09838 0.3338
0.09735 0.29999
0.09547 0.26722
0.0928 0.23564
0.08939 0.20545
0.08528 0.17681
0.08053 0.14988
0.0752 0.12484
0.06934 0.10184
0.06296 0.08104
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0.0561 0.06251
0.04885 0.04638
0.04115 0.03271
0.03305 0.02141
0.02483 0.01256
0.01649 0.00612
0.00823 0.00193
0.00054 0.00001
-0.00588 0.00098
-0.01153 0.00548
-0.0172 0.01338
-0.02273 0.02433
-0.02804 0.03811
-0.03304 0.05468
-0.03773 0.07395
-0.04208 0.09576
-0.04605 0.11999
-0.04964 0.14648
-0.05283 0.17504
-0.05558 0.20549
-0.05786 0.2376
-0.05962 0.2712
-0.06084 0.30609
-0.06146 0.34204
-0.06147 0.37887
-0.06087 0.41638
-0.05959 0.45435
-0.05765 0.49265
-0.05502 0.53099
-0.05165 0.56937
-0.04772 0.60778
-0.04348 0.64594
-0.03907 0.68359
-0.03464 0.72043
-0.03028 0.75616
-0.02609 0.79048
-0.02215 0.82309
-0.01852 0.8537
-0.01523 0.88202
-0.0123 0.90775
-0.0097 0.93064
-0.00739 0.95044
-0.00519 0.96698
-0.00302 0.98037
-0.0012 0.9907
-0.0002 0.99754

0 1

E472 .16.2.5

y X

0 1
0.00041 0.99624
0.00197 0.98567
0.00464 0.96952
0.00764 0.94834




254 7inn 232 7y

SR NIV 1107 — 171007

99M ARPPLIRNNR NOTIT? VPO

0.01059 0.92198
0.01364 0.8905
0.01691 0.85434
0.02039 0.81396
0.02407 0.76988
0.02791 0.72266
0.03186 0.67288
0.03587 0.62116
0.03987 0.56814
0.04379 0.51446
0.04754 0.46078
0.05103 0.40776
0.05415 0.35605
0.0568 0.30628
0.05884 0.25906
0.06013 0.21499
0.06049 0.17462
0.0596 0.13851
0.05695 0.10683
0.05236 0.07938
0.04599 0.05603
0.0381 0.0367
0.02903 0.02133
0.01924 0.00994
0.00929 0.00262
0 0
-0.00929 0.00262
-0.01924 0.00994
-0.02903 0.02133
-0.0381 0.0367
-0.04599 0.05603
-0.05236 0.07938
-0.05695 0.10683
-0.0596 0.13851
-0.06049 0.17462
-0.06013 0.21499
-0.05884 0.25906
-0.0568 0.30628
-0.05415 0.35605
-0.05103 0.40776
-0.04754 0.46078
-0.04379 0.51446
-0.03987 0.56814
-0.03587 0.62116
-0.03186 0.67288
-0.02791 0.72266
-0.02407 0.76988
-0.02039 0.81396
-0.01691 0.85434
-0.01364 0.8905
-0.01059 0.92198
-0.00764 0.94834
-0.00464 0.96952
-0.00197 0.98567
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-0.00041 0.99624
0 1
FX6313 .16.2.6
y X
0 1
0.00082 0.99893
0.00249 0.99572
0.00501 0.99039
0.00818 0.98296
0.01189 0.97347
0.01601 0.96194
0.02043 0.94844
0.02516 0.93301
0.03018 0.91573
0.03553 0.89668
0.04114 0.87592
0.04711 0.85355
0.05323 0.82967
0.05962 0.80438
0.06605 0.77779
0.07273 0.75
0.07927 0.72114
0.0859 0.69134
0.09204 0.66072
0.09804 0.62941
0.10331 0.59755
0.10823 0.56526
0.11221 0.5327
0.11578 0.5
0.11833 0.4673
0.12042 0.43474
0.12137 0.40245
0.12191 0.37059
0.12128 0.33928
0.12024 0.30866
0.11792 0.27886
0.11522 0.25
0.11122 0.22221
0.10704 0.19562
0.10165 0.17033
0.09622 0.14645
0.08961 0.12408
0.08313 0.10332
0.07555 0.08427
0.06836 0.06699
0.06005 0.05156
0.05248 0.03806
0.0448 0.02653
0.03625 0.01704
0.0274 0.00961
0.0175 0.00428
0.009 0.00107
0 0
-0.00232 0.00107




254 nn 234 My SR NIV 1107 — 171007
99M ARPPLIRNNR NOTIT? VPO
-0.00566 0.00428
-0.00995 0.00961
-0.01254 0.01704
-0.01537 0.02653
-0.01698 0.03806
-0.01887 0.05156
-0.01992 0.06699
-0.02122 0.08427
-0.0218 0.10332
-0.02256 0.12408
-0.02263 0.14645
-0.02277 0.17033
-0.0222 0.19562
-0.02161 0.22221
-0.02034 0.25
-0.01895 0.27886
-0.01688 0.30866
-0.0146 0.33928
-0.01167 0.37059
-0.00848 0.40245
-0.00486 0.43474
-0.00103 0.4673
0.00307 0.5
0.00716 0.5327
0.01112 0.56526
0.01475 0.59755
0.01813 0.62941
0.02098 0.66072
0.02345 0.69134
0.0253 0.72114
0.02668 0.75
0.02745 0.77779
0.02768 0.80438
0.02729 0.82967
0.02631 0.85355
0.02479 0.87592
0.02284 0.89668
0.02052 0.91573
0.01794 0.93301
0.01514 0.94844
0.01219 0.96194
0.00921 0.97347
0.0063 0.98296
0.00373 0.99039
0.00169 0.99572
0.0004 0.99893
0 1
FX76 MP140 .16.2.7
y X
0 1
0.00145 0.99893
0.00293 0.99572
0.00509 0.99039
0.00787 0.98296




254 7inn 235 Ty

SR NIV 1107 — 171007

99M ARPPLIRNNR NOTIT? VPO

0.01118 0.97347
0.01496 0.96194
0.01936 0.94844
0.02433 0.93301
0.02995 0.91573
0.03617 0.89668
0.04303 0.87592
0.05048 0.85355
0.05851 0.82967
0.06708 0.80438
0.07613 0.77779
0.08541 0.75
0.09466 0.72114
0.10341 0.69134
0.11139 0.66072
0.11842 0.62941
0.12451 0.59755
0.12952 0.56526
0.13352 0.5327
0.13652 0.5
0.13862 0.4673
0.13977 0.43474
0.14003 0.40245
0.13935 0.37059
0.13779 0.33928
0.13531 0.30866
0.132 0.27886
0.12779 0.25
0.12277 0.22221
0.11695 0.19562
0.11043 0.17033
0.10324 0.14645
0.09557 0.12408
0.08734 0.10332
0.07869 0.08427
0.06946 0.06699
0.05986 0.05156
0.04998 0.03806
0.04044 0.02653
0.03121 0.01704
0.02273 0.00961
0.01459 0.00428
0.0075 0.00107
0 0
-0.00489 0.00107
-0.00938 0.00428
-0.01359 0.00961
-0.01688 0.01704
-0.01936 0.02653
-0.02085 0.03806
-0.02163 0.05156
-0.02171 0.06699
-0.02131 0.08427
-0.02043 0.10332




254 nn 236 Mny SR NIV 1107 — 171007
99M ARPPLIRNNR NOTIT? VPO
-0.01916 0.12408
-0.01755 0.14645
-0.01573 0.17033
-0.01376 0.19562
-0.01169 0.22221
-0.00958 0.25
-0.00743 0.27886
-0.00534 0.30866
-0.00329 0.33928
-0.00136 0.37059
0.00048 0.40245
0.00218 0.43474
0.00381 0.4673
0.00532 0.5
0.00675 0.5327
0.00806 0.56526
0.00933 0.59755
0.01051 0.62941
0.01171 0.66072
0.01287 0.69134
0.01404 0.72114
0.0151 0.75
0.01599 0.77779
0.01651 0.80438
0.01668 0.82967
0.01639 0.85355
0.01572 0.87592
0.01461 0.89668
0.01319 0.91573
0.01147 0.93301
0.00959 0.94844
0.00755 0.96194
0.00549 0.97347
0.00349 0.98296
0.00171 0.99039
0.00032 0.99572
0.00016 0.99893
0 1
SG6040 .16.2.8
Yy X
0 1
0.00048 0.99788
0.00207 0.99183
0.00477 0.98233
0.00845 0.96977
0.01283 0.95442
0.01766 0.93637
0.02285 0.91559
0.02845 0.89221
0.03446 0.86647
0.0408 0.83861
0.04739 0.80887
0.05415 0.77752
0.06094 0.74482




254 1inn 237 Ty

SR NIV 1107 — 171007

99M ARPPLIRNNR NOTIT? VPO

0.06759 0.71104
0.07394 0.67632
0.07992 0.64081
0.08541 0.60477
0.09032 0.56837
0.09461 0.5318
0.09815 0.49526
0.10089 0.45891
0.10279 0.42297
0.10378 0.38758
0.10386 0.35286
0.10299 0.31903
0.10116 0.28619
0.09843 0.25449
0.09479 0.22405
0.09028 0.19496
0.08506 0.16734
0.07921 0.14137
0.07283 0.11719
0.06598 0.09496
0.05875 0.07481
0.05123 0.05686
0.04347 0.04123
0.03559 0.02798
0.02771 0.01725
0.01987 0.00913
0.01212 0.00362
0.00449 0.00072
-0.00268 0.00027
-0.00884 0.00289
-0.0145 0.00906
-0.02023 0.01829
-0.0258 0.03027
-0.03103 0.04483
-0.03566 0.06202
-0.03971 0.08193
-0.04336 0.10446
-0.04657 0.12939
-0.04937 0.15655
-0.05172 0.18574
-0.05361 0.21677
-0.05503 0.24943
-0.05594 0.28349
-0.05632 0.31873
-0.05613 0.3549
-0.05528 0.39177
-0.05371 0.42916
-0.05132 0.46691
-0.04801 0.50479
-0.04368 0.54298
-0.03863 0.58164
-0.03323 0.62049
-0.02772 0.65925
-0.02231 0.69762




254 71 238 Ty

=

SR NIV 1107 — 171007

25m APPVIRNNIR NOTIAY TVNPON

-0.01718 0.73526
-0.0125 0.77181
-0.0084 0.8069
-0.00497 0.84016
-0.00228 0.8712
-0.00033 0.89963
0.0009 0.92511
0.00148 0.94728
0.00154 0.96587
0.00122 0.98063
0.0007 0.99132
0.00022 0.99782
0 1




254 7nn 239 My SR NIV 1107 — 171007
55M AR OIRNNIR NOTIAR VP

MATLAB ap .16.3

NIMRXITAMIR DTN .16.3.1
(SD7062) "n11n 7'9n9n 7Y NIMKRITNIIR DARD YN .16.3.1.1
lear all;
Close all
clc;

A=[ 1.000000 .000000
992573 .001259
.979842  .003698
964957  .006777
947985 .010402
929432 .014396
.909927 .018578
.889852  .022851
.869442  .027180
.848871 .031536
.828257  .035897
.807671 .040241
787142  .044551
.766684 .048813
746313 .053014
.726036 .057138
.705860 .061169
.685781  .065096
.665782  .068907
.645846  .072596
.625971  .076155
.606163 .079575
.586424 .082844
566742 .085955
.547103 .088903
527508 .091683
507971  .094286
488503 .096700
469108 .098917
449782  .100928
430528 .102725
411350 .104298
392259  .105640
373272 .106739
.354408 .107585
.335683 .108164
.317108 .108463
.298698 .108472
.280469 .108179
.262445 107571
.244663 .106638
227165 .105367
.209986 .103746
193156  .101763
176723  .099413
160752  .096697
145317 .093616
.130490 .090179
116348 .086406
102973  .082331
.090459 .078004
.078895 .073495
.068350 .068875
.058853 .064215
.050387 .059581
.042908 .055031
.036344 .050608
.030614 .046345
.025633 .042260
.021310 .038360
.017568 .034637
.014333 .031080



254 7nn 240 Mny SR NIV 1107 — 171007
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.011540 .027680
.009147 .024428
.007118 .021313
.005416 .018328
.004003 .015464
.002840 .012710
.001892 .010058
.001132 .007496
I
A=0.3*A;
N=length(A(:,1));
for(j=1:1:N)
temp(j)=A(j,2);
tempx(j)=A(,1);

end
M=length(temp);
for(j=1:1:M);
upper_camber(j)=temp(M-j+1);
ucx(j)=tempx(M-j+1);
end
B=[ .000542 .005019
.000148 .002624
-.000019 .000306
.000075 -.001951
.000469 -.004168
.001190 -.006348
.002244 -.008467
.003653 -.010473
.005449 -.012294
.007654 -.013906
.010276 -.015347
.013303 -.016676
.016688 -.017979
.020438 -.019289
.024615 -.020596
.029299 -.021893
.034613 -.023177
.040723 -.024453
.047835 -.025724
.056177 -.027003
.065954 -.028277
.077302 -.029500
.090306 -.030628
104999 -.031619
121197 -.032442
.138550 -.033063
156718 -.033464
.175503 -.033652
194749 -.033642
214329 -.033453
.234146 -.033103
.254136 -.032609
274262 -.031983
.294501 -.031237
.314840 -.030381
.335259 -.029426
.355741 -.028380
.376282 -.027249
.396897 -.026040
417596 -.024761
438377 -.023424
459229 -.022039
480149 -.020615
501142 -.019160
522207 -.017684
543315 -.016199
564419 -.014716
585479 -.013246
.606479 -.011797
.627420 -.010375



254 7inn 241 7y
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.648302 -.008990
.669128 -.007647
.689897 -.006355
710605 -.005121
731248 -.003951
751827 -.002855
772347 -.001839
792804 -.000909
.813174 -.000072
.833428 .000659
.853540 .001274
.873469 .001760
.893121 .002105
912342 .002288
.930935 .002290
.948619 .002104
965019 .001739
979717 .001218
.992507 .000539

1.00000 .000000];

B=0.3*B;
N=length(B(:,1));
for(j=1:1:N)
lower_camber(j)=B(j,2);
lex(j)=B(j,1);
end

low_interpu=interp1(lcx,lower_camber,ucx);

plot(lcx,lower_camber);
hold on;

plot(ucx,upper_camber);

hold on;

grid on

for(j=1:1:N)

mean(j)=1/2*(upper_camber(j)+low_interpu(j));

end
plot(ucx,mean,*r");
hold on
xlabel(’x [m]");
ylabel('z [m]’);
Z=mean;

N1=40;
alphal=[-5*pi/180:0.001:10*pi/180];
¢=0.30;
dx=c/(N1-1);

for(i=1:1:N-1)
dzdx(i)=(z(i+1)-z(i))/dx;
end
dzdx(N)=dzdx(N-1);
% m=0.02*c;
% p=0.4*c;
xb=[dx:dx:c];
xa=[dx/2:dx:c-dx/2];
uensof=40;
ro=1.225;
dzdx=interpl(ucx,dzdx,xb);
z1=interpl(ucx,z,xb);
z2=interpl(ucx,z,xa);
for(I=1:1:length(alphal))
alpha=alphal(l);
b=0;
for(i=1:1:length(xb))
b(i)=uensof*sin(alpha-atan(dzdx(i)));
end
b=b';
A=0;
for(i=1:1:length(xb))
for(j=1:1:length(xa))
% zi=znaca2412(xb(i));
% zj=znaca2412(xa(j));
d2=atan((z1(i)-z2(j))/(xb(i)-xa()));
% if xa(j)<=p
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%

%
%
%
%
%

A(i,j)=1/2/pil(xb(i)-xa())*cos(d2)*cos(d3)

end
end

dzdx=ztagnaca2412(xa(j));
d3=d2-atan(dzdx(j));
end
if xa(j)>p
dzdx=ztagnaca2412(xa(j));
d3=d2-abs(atan(dzdx(j)));
end

gammma=A\b;

s1=0;
s2=0;

gensof=0.5*ro*uensof’2;

for(j=1:1:length(xa))
dp(j)=ro*uensof*gammmay(j)/dx;
dCp(j)=dp(j)/gensof;
sl=sl+gammmaygj);
s2=s2+gammma(j)*(xa(j)-c/4);

end

cl=s1*ro*uensof/gensofic;
cm=-ro*uensof/gensof/c"2*s2;
cli(l)=cl;
cml(l)=cm;

end

figure
plot(xa,dCp);
xlabel(’x [m]");
ylabel('delta Cp');
grid on;
zc=[-b/2:0.1:b/2];
for(i=1:1:length(zc))
dcp3d(:,i)=dCp;

end
figure;

% [X,Y]=meshgrid(zc,xa);

% surf(X,Y,dcp3d);

imagesc(zc,xa,dcp3d);

xlabel('y [m]');

ylabel('x [m]");

for(i=1:1:length(alphal))
alphdeg(i)=alphal(i)*180/pi;

end
figure;

plot(alphdeg,cl1);
xlabel('alpha [deg]?);
ylabel(‘'CI");

grid on;

figure
plot(alphdeg,cml);
xlabel('alpha [deg]);
ylabel(' Cm_c_/_4");
grid on

clalpha=(cl1(2)-cl1(1))/(alphal(2)-alphal(1))

polyfit(xa,dCp,3)

clear all;
close all;

clc;
d=1.2;

A=[ 1.000000 .000000
992573  .001259
.979842  .003698
964957  .006777
947985 .010402
929432  .014396
909927 .018578
.889852  .022851
.869442  .027180
.848871 .031536

TIXRPN NYOWA 7710 NIMXITAMIR NN .16.3.1.2
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.828257 .035897
.807671 .040241
787142  .044551
.766684 .048813
746313 .053014
726036 .057138
.705860 .061169
.685781  .065096
.665782  .068907
.645846  .072596
625971 .076155
.606163 .079575
.586424 .082844
566742 .085955
.547103 .088903
527508 .091683
507971 .094286
488503 .096700
469108 .098917
449782 .100928
430528 .102725
411350 .104298
.392259 .105640
373272  .106739
354408 .107585
.335683 .108164
.317108 .108463
.298698 .108472
.280469 .108179
262445 107571
244663 .106638
227165 .105367
.209986 .103746
193156 .101763
176723  .099413
160752 .096697
145317 .093616
.130490 .090179
116348 .086406
102973  .082331
.090459 .078004
.078895 .073495
.068350 .068875
.058853 .064215
.050387 .059581
.042908 .055031
.036344 .050608
.030614 .046345
.025633 .042260
.021310 .038360
.017568 .034637
.014333 .031080
.011540 .027680
.009147 .024428
.007118 .021313
.005416 .018328
.004003 .015464
.002840 .012710
.001892 .010058
.001132  .007496
I
A=0.3*A;
N=length(A(:;,1));
for(j=1:1:N)
temp(j)=A(,2);
tempx()=A(,1);
end
M=length(temp);
for(j=1:1:M);
upper_camber(j)=temp(M-j+1);
ucx(j)=tempx(M-j+1);
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end

B=[ .000542 .005019
.000148 .002624
-.000019 .000306

.000075 -.001951

.000469 -.004168
.001190 -.006348
.002244 -.008467
.003653 -.010473
.005449 -.012294
.007654 -.013906
.010276 -.015347
.013303 -.016676
.016688 -.017979
.020438 -.019289
.024615 -.020596
.029299 -.021893
.034613 -.023177
.040723 -.024453
.047835 -.025724
.056177 -.027003
.065954 -.028277
.077302 -.029500
.090306 -.030628
104999 -.031619
121197 -.032442
138550 -.033063
156718 -.033464
.175503 -.033652
194749 -.033642
214329 -.033453
234146 -.033103
.254136 -.032609
274262 -.031983
294501 -.031237
.314840 -.030381
.335259 -.029426
.355741 -.028380
376282 -.027249
.396897 -.026040
417596 -.024761
438377 -.023424
459229 -.022039
480149 -.020615
501142 -.019160
522207 -.017684
543315 -.016199
564419 -.014716
585479 -.013246
.606479 -.011797
627420 -.010375
.648302 -.008990
669128 -.007647
.689897 -.006355
710605 -.005121
731248 -.003951
751827 -.002855
772347 -.001839
.792804 -.000909
.813174 -.000072
.833428 .000659
.853540 .001274
.873469 .001760
.893121 .002105
912342 .002288
1930935 .002290
948619 .002104
965019 .001739
979717 .001218
1992507 .000539
1.00000 .000000];
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B=0.3*B;
N=length(B(:,1));
for(j=1:1:N)
lower_camber(j)=B(j,2);
lex()=B(.1);
end

low_interpu=interp1(lcx,lower_camber,ucx);

for(j=1:1:N)

mean(j)=1/2*(upper_camber(j)+low_interpu(j));

end
Z=mean,;

N1=40;
alphal=[-5*pi/180:0.001:15*pi/180];
c=0.3;
dx=c/(N1-1);

for(i=1:1:N-1)
dzdx(i)=(z(i+1)-z(i))/dx;
end
dzdx(N)=dzdx(N-1);
temp=connect(dzdx,dzdx);
dzdx=temp;
% m=0.02*c;
% p=0.4*c;
xb=[dx:dx:c];
xa=[dx/2:dx:c-dx/2];
xbold=xb;
xaold=xa;
for(i=1:1:length(xb))
xbairf2(i)=xb(i)+d;
xaairf2(i)=xa(i)+d;
end
templ=connect(xb,xbairf2);
xb=temp1;
temp2=connect(xa,xaairf2);
xa=temp2;

for(i=1:1:length(ucx))
ucx2(i)=ucx(i)+d;
end
zold=z;
temp=connect(z,z);
z=temp;
ucxold=ucx;
temp=connect(ucx,ucx2);
ucx=temp;
uensof=40;
r0=1.225;
dzdx=interp1(ucx,dzdx,xb);
z1=interpl(ucx,z,xb);
z2=interpl(ucx,z,xa);
for(I=1:1:length(alphal))
alpha=alphal(l);
b=0;

for(i=1:1:length(xb))
b(i)=uensof*sin(alpha-atan(dzdx(i)));

end

b=b';

A=0;

for(i=1:1:length(xb))
for(j=1:1:length(xa))

% zi=znaca2412(xb(i));

% zj=znaca2412(xa(j));

d2=atan((z1(i)-z2(j))/(xb(i)-xa()));
% if xa(j)<=p

% dzdx=ztagnaca2412(xa(j));
d3=d2-atan(dzdx(j));

% end

% if xa(j)>p

% dzdx=ztagnaca2412(xa(j));

% d3=d2-abs(atan(dzdx(j)));

% end
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A(i,j)=1/2/pil(xb(i)-xa(j))*cos(d2)*cos(d3)
end
end
gammma=A\b;
s1=0;
s2=0;
s11=0;
s12=0;
s21=0;
$22=0;
gensof=0.5*ro*uensof’2;
for(i=1:1:39);
gammmal(i)=gammmaygi);
end
for(i=40:1:78)
gammma2(i-39)=gammmal(i);
end
for(j=1:1:length(xa))
dp(j)=ro*uensof*gammmay(j)/dx;
dCp(j)=dp(j)/gensof;
sl=sl+gammmaygj);
s2=s2+gammma(j)*(xa(j)-c/4);
if j<=39
dpl(j)=ro*uensof*gammmal(j)/dx;
dCpl(j)=dp1(j)/gensof;
sll=s11l+gammmal(j);
s21=s21+gammmal(j)*(xa(j)-c/4);

dp2(j)=ro*uensof*gammma2(j)/dx;
dCp2(j)=dp2(j)/gensof;
s12=s12+gammmaz2(j);
s22=s22+gammma2(j)*(xa(j)-c/4);
end
end
cl=s1*ro*uensof/gensofic;
clplot(l)=cl;
cl1=s11*ro*uensof/qensof/c;
cllplot(l)=cl1;
cl2=s12*ro*uensof/qensof/c;
cl2plot(l)=cl2;
cm=-ro*uensof/gensof/c"2*s2;
end
% figure
% plot(xa,dCp);
% grid on;
zc=[-b/2:0.1:b/2];
for(i=1:1:length(zc))
dcp3d(:,i)=dCp;
end
% figure;
% [X,Y]=meshgrid(zc,xa);
% surf(X,Y,dcp3d);
for(i=1:1:length(alphal))
alphdeg(i)=alphal(i)*180/pi;
end
figure

plot(alphdeg,clplot,alphdeg,cllplot,alphdeg,cl2plot

grid on

xlabel('AOA [deq]);

ylabel('CI;

figure
plot(ucxold,zold,'r";
hold on
plot(ucx2,zold,'r";
hold on
plot(lcx,lower_camber);
hold on;

plot(ucxold,upper_camber);

hold on;

plot(ucx2,lower_camber);
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hold on;
plot(ucx2,upper_camber);
hold on;
xlabel(’x [m]");
ylabel('z [m]);
grid on
dCpl=dCpl/50;
dCp2=dCp2/50;
plot(xaold,dCp1l);
hold on
plot(xaairf2,dCp2);
xlabel('x");
ylabel('delta Cp [1/50]);
grid on;

clalphal=(cl1plot(2)-cllplot(1))/(alphal(2)-alph&a))
clalpha2=(cl2plot(2)-cl2plot(1))/(alphal(2)-alpha))

lc=2;

w=3.3;

yc=[-lc/2:0.1:lc/2];

yw=[-lw/2:0.1:Iw/2];

figure
imagesc(xaold,yc,dCp1)

figure
imagesc(xaairf2,yw,dCp2);

clear all;
clc;
close all;
%VLM
lc=2;
lw=3.3;
11=Iw/2-Ic/2;
Nx=10;
Nyc=8;
dyc=Ic/Nyc;
dy1=1/2;
chordc=0.3,;
dxc=chordc/(NXx);
dxw=chordc/(Nx);
c=chordc;
I=1;
yl=-Ic/2;
x1=0;
x=0;
y=0;
while (y1<=lc/2)
y()=y1;
x(1)=x1;
x1=x1+dxc;
I=1+1;
if (x1>chordc)
yl=yl+dyc;
x1=0;
end
end
yl=-Iw/2;
x1=chordc+0.908;
while(yl<=lw/2)
y()=y1;
x(I)=x1;
x1=x1+dxw;
I=1+1;
if (x1-dxw>(chordc*2+0.908))
if (yl<-1|yl>=1)
yl=yl+dyl;
else
yl=yl+dyc;
end
x1=chordc+0.908;
end

VLM avwn

.16.3.1.3
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end
plot(x,y,'o','MarkerSize',2);
hold on;
grid on
for(i=1:1:length(y))
xa(i)=x(i)+1/4*dxc;
xm(i)=x(i)+3/4*dxc;
if (y()<-1 | y(i)>=1)
ya(i)=y(i)+1/2*dy1;

else
ya(i)=y(i)+1/2*dyc;

end
% if (xal<chordc & yal<ic/2) | (yal>-Bv& yal<lw/2 &xal>chordc+0.908 & xal<chordc*2+0.9P8
% if (xal<chordc | (xal>chordc+0.908 & xatierdc*2+0.908))
% xa(i)=xal;
% ya(i)=yal,;
% end
% if (xml<chordc | (xm1>chordc+0.908 & xnthordc*2+0.908))
% xm(i)=xm1;
% ya(i)=yal,;
% end
% end
end
k=1;

for(i=1:1:length(ya))

if (xa(i)<chordc & ya(i)<lc/2) (ya(i)>-lw/2 & ya(i)<Iw/2 &xa(i)>chordc+0.908 & x@<chordc*2+0.908))

if (xa(i)<chordc | (xa(i)>chordc+0.908 &(®ecchordc*2+0.908))

xat(k)=xa(i);

yat(k)=ya(i);
end

if (xm(i)<chordc | (xm(i)>chordc+0.908 & Xiyxchordc*2+0.908))

xmt(k)=xm(i);
yat(k)=ya(i);
end
k=k+1;
end
end
ymt=yat;
ya=yat;
ym=ymt;
Xm=xmt;
xa=xat;

plot(xm,ym,".r',/MarkerSize',3);

hold on;
plot(xa,ya,"*r','MarkerSize',2);
grid on;
for(i=1:1:length(ym))
if y<-1 | y>=1
yAL(i)=ym(i)-1/2*dy1;
yB2(i)=ym(i)+1/2*dy1;
else
yAl(i)=ym(i)-1/2*dyc;
yB2(i)=ym(i)+1/2*dyc;
end
end
xAl=xa,;
xB2=xa,;
ymtot=ym;
xmtot=xm;
N=4*Nx+2*Nx*Nyc;
for(i=1:1:N),
for(k=1:1:N),

al=1/( (xmtot(i)-xA1(K))*(ymtot(i)-yB&))-(xmtot(i)-xB2(k))*(ymtot(i)-yA1(k)) );

a2=((xB2(k)-xA1(k))*(xmtot(i)-xAL(k)) #B2(k)-yAl(k))*(ymtot(i)-yA1(k)))/sqrt((xmtot(i)-xAL (k))*2+(ymtot(i)-yAl(k)) 2);
a3=((xB2(k)-xAL1(k))*(xmtot(i)-xB2(k))#B2(k)-yAl(k))*(ymtot(i)-yB2(k)))/sqrt((xmtot(i)-xB(k))*2+(ymtot(i)-yB2(k))"2);
a4=1/(yAl(k)-ymtot(i))*(1+(xmtot(i)-xAK))/sqrt((xmtot(i)-xAL(k))2+(ymtot(i)-yAl(k))"2))

a5=1/(yB2(k)-ymtot(i))*(1+(xmtot(i)-xBR))/sqrt((xmtot(i)-xB2 (k))*2+(ymtot(i)-yB2(k))"2))
A(i,k)=1/4/pi*(al*(a2-a3)+a4-ab);

end
end
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alpha=10*pi/180;
Uinf=60;
for(i=1:1:N)
d(i)=-Uinf*sin(alpha);
end
d=d";
gammma=A\d;
I=1;
r0=1.225;
s=zeros(1,2*Nyc+4);
sx=zeros(Nx,2*Nyc+4);
for(j=1:1:2*Nyc+4)
for(i=1:1:Nx)
s(j)=s(j)+gammma(l);
if i~NXx

sx(i,j)=sx(i,j)+gammma(l)/(x(I+1)-x(1));

dep(i,j)=2/Uinf*sx(i,j);
end

% sm(j)=sm(j)+gammma(l)*xatot(l);

I=1+1;
end
end
for (j=1:1:2*Nyc+4)
Ltag(j)=ro*Uinf*s(j);
%  Mtag(j)=-ro*Uinf*sm(j);
end
Sw=(lw)*chordc;
L=0;
M=0;
for(j=1:1:2*Nyc+4)
it y(i)<-1] y()>=1
L=L+Ltag(j)*dy1;
% M=M+Mtag(j)*dy1;
else
L=L+Ltag(j)*dyc;
% M=M+Mtag(j)*dyc;
end
end
CL=L/(0.5*ro*Uinf"2*Sw);
Clalpha=CL/alpha;
% crefSw=0;
%
% for(i=1:1:Ny+1)
%  c(i)=x(Nx+1,i)-x(1,i);
% if (i<=7 & i>=13),
% crefSw=crefSw+dy2*c(i)"2;
% else
% crefSw=crefSw+dyl*c(i)"2;
% end
% end
% cref=crefSw/Sw;
% Cm=M/(0.5*ro*Uinf*2*Sw*cref);
% Cmalpha=Cm/alpha;
% xcp=-Cmalpha/CLalpha;
I=1;
for(j=1:1:2*Nyc+4)
for(i=1:1:Nx)
xmmat(i,j)=xm(l);
I=1+1;
end
end
xplotl=xmmat(:,1);
xplot2=xmmat(:,18);
yplotl=zeros(1,10);
k=1;
=0;
for(i=1:1:length(ym))
f=find(ym(i),yplotl);
if f==0
yplot1(k)=ym(i);
k=k+1;
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end
end
yplot2=[-lc/2+1/2*dyc:dyc:Ic/2-1/2*dyc];
yplot=connect(yplot2,yplotl);
xplot=connect(xplotl,xplot2);
figure
% for(i=1:1:20)
% figure
% for(j=1:1:Nyc*2+4)
%
% c=yplot(i);
% plot(xmmat(:,j),dcp(:,i));
% title(['delta Cp vs. X aty=",num2sjijc
% ylabel('delta Cp");
%  xlabel('x");
%  hold on;
%
% end
% end
cley=zeros(1,12);
clcy2=zeros(1,8);
for(j=1:1:8)
for(i=1:1:10)
cley(j)=cley(j)+dcp(i,j)*c;
end
end
for(j=13:1:20)
for(i=1:1:10)
cley2(j-12)=clcy2(j-12)+dcp(i,j)*c;
end
end
for(j=1:1:Nyc*2+4)
plot(xmmat(:,j),dcp(:,j));
title('deltaCp vs. X );
ylabel('delta Cp’);
xlabel(’x’);
hold on;
end
figure
ywingl=[-lw/2:dy1:-(Ic)/2-dy1];
ywing2=[-Ic/2:dyc:lc/2-dyc];
ywing3=[(Ic)/2:dy1:lw/2];
ywingl2=connect(ywingl,ywing2);
ywing=connect(ywing12,ywing3);
for(j=1:1:length(ywing)-1)
ya\(/jving(j)=ywin9(J')+l/2*(ywing(j+1)-ywin9(j));
end;
cldist=clcy/c;
plot(yplot1,cldist,*")
polyfit(yplotl,cldist,5)

close all
clear all
clc

% Initialization of the aircraft geometry (we calay with it):

w=0.2;  %width of the fuselage [m]
b=5; %plane's wingspan [m]
I=2.5;  %plane's fuselage lenght [m]
S=1.47, %wing area [m"2]
Sref=S; %referance area [m"2]

Cfe=0.0055; %Aircraft coefficient for light aircteftais 1)
W0=50%9.81; %plane's weight at the begining ofHtifN]
W1=45*9.81; %plane's weight at the begining of hov@[N]
W2=37*9.81; %plane's weight at the end of hovefMp

h=0; %plane's height [m]
%eta=0.9; %plane's efficiency
% Initialization of the engine

%SFC=0.673; %engine's §iKG/hr)/HP]

NO0'V 'WIX QYN .16.3.2
VN nnuax'T .16.3.2.1
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%SFC1=SFC*9.8/(3600*746); %SFC [1/m]

Weng=2.63*9.81; %engine's WeiN]

etaeng=0.70; %engine'syipler) efficiency

Pavmax=9.8*746; %engine's nikower [Watt]

Nmax=8500; %engine's rR&M

% Dependable values

L _D=10; %Drag/Lift ratio - we choose

i=1;

K=0.034; %calculated values frioternet prog. (ARwing=11 ARcanard=6.7)
Cd0=0.065; %same

Pav=Pavmax*etaeng*(1.131*rho(2000)/rho(0)-0.131);

Pavl=Pavmax*etaeng;

for v=20:0.1:50
V(i)=v;

% D=WO/L_D;
DV(i)=0.5*rho(2000)*(V(i))"3*S*(Cd0+K*0.89"2);
dh_dt1(i)=(Pavmax*etaeng*(1.131*rho(0)/rho(Q}-81)-DV(i))/WO0;
dh_dt2(i)=(Pavmax*etaeng*(1.131*rho(1000)/rheQ0131)-DV(i))/WO;
dh_dt3(i)=(Pavmax*etaeng*(1.131*rho(2000)/rhe(0131)-DV(i))/W0;
Preq(i)=DV(i);
Preql1(i)=0.5*rho(0)*(V(i))"3*S*(Cd0+K*0.89"2);

i=i+1;

end

v=[90,60,50]

CL_max=1.36;

CL_min=-1;

v_a=28.3;

figure(8)

for v=0:0.5:v_a

n1=(rho(0)*S*v"2*CL_max)/2/W0;
n2=(rho(0)*S*v"2*CL_min)/2/WO0;
plot(v,n1, v,n2)

hold on

title('n Vs. v');

ylabel('n );

xlabel('v[m/sec]);

axis([0 60 -5 5));

end

for v=v_a:0.5:60

nl=2;

n2=-1.5;

plot(v,n1,v,n2)

hold on

end

for n=-5:0.1:5

plot(v_a,n)

hold on

end

(SFC) 791 no1va nind v nt .16.3.2.2
close all
clear all
cle
% Initialization of the aircraft geometry (we cplay with it):
w=0.2;  %width of the fuselage [m]

b=3.5; %plane's wingspan [m]
I=2.5;  %plane's fuselage lenght [m]
S=w*b; %wing area [m"2]

Sref=S;  %referance area [m"2]

Cfe=0.0055; %Aircraft coefficient for light aircteftais 1)
W1=45*9.81; %plane's weight at the begining of hov@[N]
W2=37*9.81; %plane's weight at the end of hovefMp
h=3048; %plane's height [m]

eta=0.9; %plane's efficiency

% Initialization of the engine

SFC=[0.5:0.02:1]; %engine's SFC [(kg/hr)/HP]
SFC1=SFC.*9.8/(3600*746); %SFC [1/m]
Weng=2.63*9.81 ; %engine's weidf [
etaeng=0.9 ; %engine's efficien
Pavmax=9.8*746;%*etaeng %engine's mawedP§Watt]
Nmax=8500 ; %engine's max RPM
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% Dependable values
AR=(b."2)./S %aspect ratio
% AR=[4:0.3:25];

Swet=2*pi.*(w./2)*+2.*S %Swet 2]

e=1.78*(1-0.045.*AR."0.68)-0.64 %oswattktficient

K=1./(e*pi.*AR) %K

Cd0O=Cfe*Swet/Sref %Cd0

ro=rho(h) %rho [kg/8)"

Vmin=sqgrt(2*W1*sqrt(K/3/Cd0)/(ro.*S))  %velocitior minimum drag power (DVmin) [m/sec]
Cdmin=4*Cd0 %Cd for nmmum drag power (DVmin)
CLmin=sqrt(3*Cd0./K) %CL for mimum drag power (DVmin)
DVmin=0.5*ro*(Vmin."3).*S*Cdmin %minimundrag power (DVmin) [Watt]
Nreg=DVmin/(Pavmax/Nmax) %requir@dnrfor minimum drag power (DVmin)
FFmin=SFC.*DVmin/746 %Fuel fldar minimum drag power (DVmin) [kg/hr]
E=eta*sqrt(2*ro*S).*(CLmin.*1.5)./(SFC1*Cdmin*360q)L/sqrt(W2)-1/sqrt(W1)) %endurance [hr]
figure(1)

plot(SFC,E,™*)
title('Endurance Vs. SFC");
xlabel('SFC [kg/hr/HP]);
ylabel('E [hr]);

(n"nw ATl N0l JXP) NIMXITAIIR DITYIX 197 01D TIVNA N0'0 'WINA
close all

clear all

clc

% Initialization of the aircraft geometry (we calay with it):
w=0.2;  %width of the fuselage [m]

b=5; %plane's wingspan [m]

I=2.5;  %plane's fuselage lenght [m]

S=1.47, %wing area [m"2]

Sref=S; %referance area [m"2]

Cfe=0.0055; %Aircraft coefficient for light airctstais 1)
WO0=50%9.81; %plane's weight at the begining oftti§N]
W1=45*9.81; %plane's weight at the begining of howg[N]
W2=37%9.81; %plane's weight at the end of hovefp
h=0; %plane's height [m]

%eta=0.9; %plane's efficiency

% Initialization of the engine

%SFC=0.673; %engine's $ka/hr)/HP]
%SFC1=SFC*9.8/(3600*746); %SFC [1/m]
Weng=2.63*9.81; %engine's wefiN]
etaeng=0.70; %engine'siiplier) efficiency
Pavmax=9.8*746; %engine's nikower [Watt]
Nmax=8500; %engine's rR&M

% Dependable values

L_D=10; %Drag/Lift ratio - we choose

i=1;

K=0.034;

Cd0=0.01;

Pav=Pavmax*etaeng*(1.131*rho(2000)/rho(0)-0.131);
Pavl=Pavmax*etaeng;

for v=0:0.1:110

V(i)=v;

% D=WO/L_D;

%  dh_dtl(i)=(Pavmax*etaeng*(1.131*rho(0)/rhe() 31)-D*V(i))/WO;
%  dh_dt2(i)=(Pavmax*etaeng*(1.131*rho(1000){®)e0.131)-D*V(i))/WO0;
%  dh_dt3(i)=(Pavmax*etaeng*(1.131*rho(2000)(®)e0.131)-D*V/(i))/WO0;

.16.3.2.3

dh_dt1(i)=(Pavmax*etaeng*(1.131*rho(0)/rho(Q}-81)-(0.5*rho(0)*V(i)*3*S*Cd0+(2*K*W0"2)/(rho(0)*\i)*S)))/WO0;
dh_dt2(i)=(Pavmax*etaeng*(1.131*rho(1000)/rheQ0131)-(0.5*rho(1000)*(V(i))"3*S*Cd0+2*K*W0"2/(rb(1000)*V(i)*S)))/485;
dh_dt3(i)=(Pavmax*etaeng*(1.131*rho(2000)/rheQ0131)-(0.5*rho(2000)*(V(i))"3*S*Cd0+2*K*W0"2/(rlb(2000)*V(i)*S)))/480;

Preq(i)=0.5*rho(2000)*(V/(i))"3*S*(Cd0+K*0.89"2)
Preql(i)=0.5*rho(0)*(V(i))"3*S*(Cd0+K*0.89"2);
i=i+1;
end
figure(1)
plot(V/0.5144,dh_dt1/0.3048*60,V/0.5144,dh_dt2/@18860,V/0.5144,dh_dt3/0.3048*60)
title('Dh/Dt Vs. Velocity")
ylabel('Dh/Dt [ft/min]’)
xlabel('Velocity [knts]")
legend(*h=SL','h=1km’,'h=2km)
grid on
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figure(2)
hold on
plot(V/0.5144,Preq/746,V/0.5144,Pav/746,V/0.51R4\(-Preq)/746,V/0.5144,Preql/746,V/0.5144, Pav1\i0&144,(Pavl-Preql)/746)
legend('Preq_2_k m',Ps_2_k m''Preq_S L''Ps,'Bal'2 k m'Pav_S_ L)
title('Power Vs. velocity at 2km/SL")
ylabel('P [HP])
xlabel('Velocity [knts]’)
SFC=2.45e-6;
SFC1=SFC*1.5;
figure(7)
for v=20:0.05:50
E=etaeng/SFC/v*L_D*log(48.75/36)/3600;
El=etaeng/SFC1/v*L_D*log(48/36)/3600;
plot(v/0.5144,E,v/0.5144,E1)
hold on
title('Endurance Vs. v);
ylabel('E [hr]);
xlabel('v[knts]);
grid on;
end

20m win'n .16.3.3

20m win'n 7w wiwn 'vo'7a 7170n naxn .16.3.3.1

close all;
clear all;
clc;
%%%%%%% CONSTANTS
Rho_SL=1.225;%[kg/m"3]
0=9.81;%[m/sec"2]
M=0.4;%[Kg]
C_D_x=[0.04,0.04,0.04,0.04,0.04,0.04,0.04,0.04]0.04
C_D_y=[0.04,0.04,0.04,0.04,0.04,0.04,0.04,0.04]0.04
S_y=[0.04 0.04 0.04,0.04,0.04,0.04,0.04,0.04,0°04i/4;%[m"2]
S_x=[0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1,0.1]*0.04; %"
D_t=0.01;%[sec]
%%%%%%% STARTING CONDITIONS
V0_x=[40,39,41,40,39,41,40,39,41];%[m/sec]
V0_y=[0,0,0,0,0,0,0,0,0];%[m/sec]
H0=[500,500,500,750,750,750,1000,1000,1000];%[m]
%9%%%%%% INIT
Proj=struct('C_d_x"'{},'C_d_vy'{},'s_x"{},'s_y.{}'Traj"{});
for g=1:1:length(HO)
Proj(q).C_d_x=C_D_x(q);
Proj(q).C_d_y=C_D_y(q);
Proj(a).s_x=S_x(q);
Proj(a).s_y=S_y(q);
Proj(q).Traj(1,:)=[0,HO(q),VO_y(q),0,VO0_x(q)];Pkime,Y position,V_y,X position,V_x]
%9%%%%%% CALCULATION
i=1;
CD_y=Proj(q).C_d_y;
CD_x=Proj(g).C_d_x;
s_y=Proj(q).s_y;
s_x=Proj(qg).s_x;
while Proj(q).Traj(i,2)>=(0+0.1)%as long as thajéctory height is heigher then 0.1 [m] above gobealculate
h=Proj(q).Traj(i,2);
Vy=Proj(q).Traj(i,3);
x=Proj(q).Traj(i,4);
Vx=Proj(q).Traj(i,5);
[D_y,D_x]=Forces(h,Vy,Vx,CD_y,CD_x,s_y,s_x);%Calating the overall drag forces
F_y=M*g-D_y;%Calculating the overall forces the projectile in y axe;
F_x=-D_x;%Calculating the overall forcestba projectile in x axe;
Vy2=Vy+D_t/M*F_y;%Calculating the new Vy spd
h=h-D_t*(0.5*(Vy2+VYy));%Calcultaing the neyvposition (h) by avarage of two speeds
Vx2=Vx+D_t/IM*F_x;%Calculating the new Vx epd
x=x+D_t*(0.5*(Vx2+Vx));%Calcultaing the newposition by avarage of two speeds
Proj(q).Traj(i+1,:)=[())*D_t,h,Vy2,x,Vx2];
i=i+1;
end
end
for g=1:1:length(HO)
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figure(1)
hold on;
plot(Proj(q).Traj(:,1),Proj(q).Traj(:,2)*3);
figure(2)
hold on;
plot(Proj(q).Traj(:,4)*3,Proj(q).Traj(:,2)*3);

end

figure(1)

xlabel('Time [sec]);

ylabel('Height [feet]");

grid;

figure (2)

xlabel('X [feet]);

ylabel('Height [feet]");

grid;

title('Hit distance for different drop heights. Noval drop speed 40[m/sec]\pm1[m/sec]’);

axis([0 1800 0 3000));

'00'71 91 *2a 7V D*7VI9N NIND .16.3.3.2
function [Fy,Fx]=Forces(h,Vy,Vx,CD_y,CD_x,s_VY,S_X)
[tmp1,tmp2,Rho,tmp3,tmp4]=ATM_prop(h*3,288.2);%centing hieght to feet, and standard temprture aieee|
Fy=0.5*Rho*s_y*Vy"2*CD_y;
Fx=0.5*Rho*s_x*Vx"2*CD_Xx;

NIMD0INULX NIIDN .16.3.3.3
function [T,P,Rho,C,Mu]=ATM_prop(h,T_SealLeyel
%This function calculates the tempreture [Kelvirglative pressure and
%density and C and Mu (viscosity). The function eseis the height in
%feet
%L=1.98/1000; %[Kelvin/1000feft
L=6.5/1000; %[Kelvin/metdr
T_0=288.2; %[Kelvifi
g_0=9.81; %[m/sec’|2
%g_0=32.174; %|[ft/sec’|2
R=287; %[J/Kg*K] gas coefficient
%R=1715.7; %iIft Ibf/slug/oR
%h_st=36000; %limit of troposphere [fget
h_st=36000%0.3048; %limit of troposphere[[m
T_st=216.7; %[Kelvif
Gama=1.4
h=h*0.3048
if size(who('T_Sealevel))==1

if T_SealLevel~=T_0
L=(T_Sealevel-T_st)/h_st
T_0=T_Sealevel
end

end

if h>80000%0.3048
return

end

if h<=h_st %in troposphere
T=(T_0-L*hy(
P=(T)Ng_0/(R*L((
Rho=(1-(L*h/T_0))(g_0/(R*L)-1(
C=sqrt(Gama*R*T(
Mu=(0.1458e-10*sqrt(T))/(1+110/T

end

if h>h_st %stratosphere
T=T_st
Rhost_Rho0=(1-(L*h_st/T_0))*(g_0/(R*L):d
P=exp(-g_0*(h-h_st)/(R*T_st))*((T_st)(g_0/(R*(
Rho=exp(-g_0*(h-h_st)/(R*T_st))*((1-(L*h_st/T_0))8( 0/(R*L)-1;((
C=sqrt(Gama*R*T_st
Mu=(0.1458e-10*sqrt(T_st))/(1+110/T ;(t

End



