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* Design
Integration

* Layout

* Subsystems
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B 229 RES =g A2AAN L E=HMAH(DODSSS: Department of Defense

Specifications and Standards System)dl 2H =2&2 =X

m D2t 30 AY 3= FE(FAR: Federal Aviation Regulations)dl =2
wss SH
£ 1.4. Documents in the DOD specification and Standards System
Military Specifications Military Handbooks
Military Standards Federal Handbooks
Federal Specifications Air Force — Navy Aeronautical
Federal Standards Standards
Qualified Products List Air Force — Navy Aeronautical
Industry Documents Standards
AIA - Aerospace Industries Assn. of Air Force — Navy Aeronautical
America Design Standards
AMS - Aerospace Materials Specs Air Force — Navy Aeronautical
ANSI - American  National Standards Specifications
Institute

(formerly USA Standards Institute)
ASTM — American Society for Testing
And Materials

AWS - American Welding Society
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o NIl == (Deployability)

o NMZIM, JIEY, HUIY (RAM:
o 2O HET /LM (Multiple
o 21 #=SBtA(Long Range)

o ABIA M (Low Signature)

AHQA(ERIISE

10

oH):

O
Job

Reliability, Availability, Maintainability )
Kills per Pass)

FX

i

HOlA vel= EAH2

e =2 A 0OI6F2=(High Critical Mach Number: M,,)

0|I

M2 =2 &

0

FH| (High Subsonic Lift to Drag Ratio)
Mol =& 2&HH|(High Supersonic Lift to Drag Ratio)

o 2 A2 ADPEZ(Low Specific Fuel Consumption)

o =2 XU 28 A=

OfH

(High CLmax)
=g o Ul (High Ts¢/Wio)
(High Wing Loading)

e 0| =0 Uist REZ=2(Low Wy Wio)

o 2 2 A THZF(Large Fuel Fraction)

o &2 XIH oSt=(Low Deployment Load)

e MH|2 0|4 (High Maintenance Autonomy)

Ho

o HISMAIZIE HHIAIS £=R0IA
Flying Hour)

o« M2 2ZX A(Low Part Count)

(MMH/FH: Maintenance Man—-Hour per

o 2 OICH BFAFEFBI A (RCS: Radar Cross Section)
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F-16 CHXl M2 XtAICH & ED|

JIES F-160ILE F-1520 452, HE = S5HHUHA 2=
AEA 52, CCV(Controlled Configured Vehicles), =8Nz,

Fly-By-Light, 2t Z&(Vortex Flap), =& =8 A5 S 22

ZEH Iz 018 AU S|

e

HSQPEA L PRI

J

MZ2&E 2 (Air Superiority Mission) =&
(oZ]
=

JI20l 35° C 2 oHEHIZ0A O

Mach Number)@t £ & =&t 15 (BCA: Best Cruise Altitude)0ll £ &,

=AH A2 Al =S8 (Supercruise Egress) Otot=== 1.8
CHEL =SS0 CHer AdlXl
U2 Ak
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Best Cruise Mach/Best Cruise Altitude (BCM / BCA) ><
— Climb to BCM / BCA
Loiter 20min BCM /BCA
Egress
Climb Defensive
Accel Reaction
Ingress Deliver
Ordnance \\
X
8 2.3 84 dED|Q 42 A
3. s+ A
8 = 27 85
NEHSBE 400 nm
2xAIM=-120
FEENHSEH 4x2000Ib MK-84
600 &= 20-mm J|&E
OlFAHel 2000 ft
=Sg= R 2000 ft
_ - M=1.8
= =LA
Z/tH Otot= HHDCOA IS IS 2L O
=72t &H38B 18deg/s at M=0.9 , 20,000ft
HigH 20 =& 800 ft/s, M=0.9, 5,000ft
e YA 4g at M=1.2, 20,000ft
9g at M=0.9, 5,000ft
T
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ETGtS: S22 6Y(2 1751b, ZEE AL Z&), S=a6t2 (200 Ib)
2 i

A
O EXHotSO0lA 1,000 mile, &0 28 BRLAHAZ2 25%
0

Ol & XEH2l: W, =0.95W,,0l A Standard Day, off & D=0l A
1500 fte &=Z0l
D gE AR/ ZRHY

HEXI: HIEX

5
Cruise
4 6 Descent
Climb

2 3 7

Landing

. Takeoff Taxi

 Shutdown
et

Engine start and warm-up
g 2.4 28U ARE A
B

28



= - M2 an22

212t 52 30 Ibs Z&)

bs)

| 20I642t 100 nm2l K3|d| .

o &TH GtE: S 150Y (2 175 lbs,

o SR REM 28, SR 3F(A 1751bs, #=otE2E 2 30
o &=Hel: 1,500 nmO0lLl, 1AI2HS]

e =815 35,000 ft (for the Design Range)
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DHEH AN 27
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OFGt==: 35,000 ftOIA M =0.82 OlA 35,000 fttXl XIE &S
FSHel: FAR 250 2ol 0% 5,000 ft, 2% 95° F, W, = 0.85W, .0l A
t=Hel= 5,000 ft

, 4E™ =

& Xl 35,000 ftoil A 5000 fto] O
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6
S
=

4 / Climb

-
N
w

Engine start and warm-up

=
Cruise >
Descent

Fly to alternate | .7 8

Landing 7
Taxi
Shutdown
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e EtNlGIE
V20 x500 lbs ZEt

V GAU-18A J| 2t — EtSF 2,000 Ibs, JIZE A 4,000 lbs

V40,000 ftOllAl- 22 20| Y= AE: M=0.80

- Clean&tEli: M=0.85

U= &t 400 kts

o ASE: 82U XUOIESEH2Z 40,000 ftNKl KBS F
MASE0] 500 fom Ol 4.
,000 ft OfLH

2% 95°F, ZIHO0IE=Z(max W) OIA 8HE dxoz &

T 2 HEH2: olHOE, 25 95°F UM &==Helot 2
x

o G EXI: 50,000 fto| D=0IA 5,000 ft2l O

o 01 J|E: 2 AHA(MIL Specifications)

5 6 Loiter(30 min)

Descent

1 2 3 300NM
A A A :
rakeoft | L0ONM Dash-out
Taxi Drop bombs :
Engine start and warm-up 5 min Strafe

13

Cruise-in

14 Descent

15

A

Landing
Taxi
Shutdown
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JcHIIOIE-UIZAIQL 2 AT HEH sZ2D|9 HLR, MEXQ 220|s
&2 &=D| tHHl 2o =-I2l SHXIS 0.95
|82 22 2dbtXol 28 AW XE(Home-Built) 22 At

e 2
st &3J12 232 €=0ls &=2M0l dlol So =&dI2 0.85

|0
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T 3.1 &3 OIZEZHIN (8 25 ZTHIQ SHEO Z
A

C

Saiplane—unpowered 0.86 -0.05
Sailplane—powered 0.91 -0.05
Homebuilt-metal/wood 1.19 -0.09
Homebuilt—-composite 0.99 -0.09

General Aviation—single
‘ 2.36 -0.18

engine

General Aviation—twin engine 1.51 -0.10
Agricutural aircraft 0.74 -0.03
Twin turboprop 0.96 -0.05
Flying Boat 1.09 -0.05
Jet Trainer 1.59 -0.10
Jet Fighter 2.34 -0.13
Military cargo/bomber 0.93 -0.07
Jet Transport 1.02 -0.06
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FH
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2

t Sl && Al LHA

1. =& | S&Hl 2 HO (MEAA):
(T/W) o E=0D] oHHDE HEAME X AZE MEHS == st
OIFAIS &Z2II2H 2 HI
JIEE0| 0|2 CIE 82 RH &L =2 HIE HEotH MAA
2. SEGIE LU ==Y Q1Y (M &2D))
S 5t=(Power Loading, W/hp): (&&212] X)) / (A& Q| Ot=)
CHef=ol 2t2 10-15
SOt = [ SEH|IZ &tak
T _ (950 770 \( hp
W V W (3.9)
T2dHo =& & 0r&H]
3. =& | =2HH|9 SHHE =H
H 3.6 = [ =]
sZl| & = [ Sl
Jet Trainer 0.4
Jet Fighter(Dogfighter) 0.9
Jet Fighter(Other) 0.6
Military Cargo/Bomber 0.25
Jet Transport 0.25
O —
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H 3.7 Y 0t=d|
&30 EF SEY 02| SHGI=
Powered Sailplane 0.04 25
Homebuilt 0.08 12
General Aviation—Single 0.07 14
engine
General Aviation—Twin 0.17 6
engine
Agricultural 0.09 11
Twin Turboprop 0.20 5
Flying Boat 0.10 10
- =8 U sgEHleE =SS LEE 2, HUHSEUHAMe gE52e B3|
ASIHOI AL B
- WA SAHE ZEgs 24, 0 Otot=0 e =2 O SSHIe SHA.
H 3.8 [0H Otot==0ll CHet == O SEHIS SHA
(T/Wo = A M%)
SBIIER A C
Jet Trainer 0.488 0.728
Jet Fighter(dogfighter) 0.648 0.594
Jet Fighter(other) 0.514 0.141
Military Cargo/Bomber 0.244 0.341
Jet Transport 0.267 0.363
B
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18 3.8 =2t &0 E NEAHRS =4 Het
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- K&EF=)1el(Ground Roll): EXIMEHNIA IS0 S50 0ISS5T(S
o 5550 11 ol ol=x= M, BEROF XIS M LK<

- 0= St 0IFAHel(Obstacle Clearance Distance): & XIAEHUHI A KA
2ol OIFENE0 T2 WX 0IFAHe, oI5k =28)] &

I
A9 AR 50ft, && BlZ2t)|2l B2 35ft.

- #8 232 Z0l(Balanced Field Length): CtZ2& 37|12 22 0| =
Aol NE HES 3R, L5006 FXdt= ZLA OEl (One Engine
Inoperated) & Ef 2 O0IFdtM OIFLNZ0H TEote & I BRI Us
G O M &2JIst & Heldt 2H &= 0IS5EE LHO0ISSEe 6t
Ol M OIEAHel.

- AAZDI0 0l &0l OIFEH2l et RT7ALE0l 24,

- 18 311 22 H O0IF DI =~(TOP: Takeoff Parameter)E ot

- O3 A= 0185t gHsts=s Z2&.

meszo - WA)=TOPColy) s

- "

mzmp 52D M/s)— TOP)OCLTO( (3.16)

HIIM OIS = S4& A55529 1.1 Hi, etd OIEYEH L= E Y
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- Nalds2 EED|9 JIsHde H¢
- =2t& 3| (Instantaneous Turn) 2t XI=& 38| (Sustained Turn)2 24

- =2deles dalES IUstet)l /et Jis, €301 FEHEUD HM £

—/

- ol=HH#=(Load Factor): &2 [ =29 H|, A3l 59 M

L
w W 3.23
A (3.23)

HNE &3712 zotsH =+ =7.33 g, Uds 85I =8-9g Al ol E.

n =

- otsH=n ot HdaE dy/dt 2A:

dy _ gvn® -1
dt V (3.24)

- J|IS&%(Corner Speed):

g2 £ MBH BldotE2z d30 OE EL=E0] R2EA=0 2ol
285 e 518dt=H 2 (Allowable Load Factor)2t 20tk =&,

FO& DA 23712 =t E.

sl MFJ9 &2, LE0 2HS0l 300-350 knots XIAICHIIS =

(Indicated Airspeed)E 2S.
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L W3 =m gimaniEe 2I%E

MEE: BB SO 2L (ft/min) S2I, HLAINE ft/sec
AETH(G): SEAH2I0 O 222l b
G=(T-D)/W (3.32)
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D T
w-w © (3.33)
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CE/
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W W W S Ae (3.34)
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“)x\' D W3 ® sALRIEY 2012
..‘%l
3.3 Ol Al

33148 Z=He] ddlT|e MAA o

1. 48 o228 dlde 2U0ISsE =8

0o
e

, OIF: W1/We=0.970
: W2/W4=0.985
: Range=1,000nm, C=0.5 Ib/hr/Ib, L/D=11
>  Ws/Wo=exp {-RC/V (L/D)} =0.836
T Wa/W3=0.992
=1 Ws/W,4=0.992
[Ttk A Ws/Wo = (Ws/W4) (Wa/W3) (Wa/W2) (Wa/W 1) (W1/Wo)
= (0.992)(0.992)(0.836)(0.985)(0.985)(0.970)=0.811

g E @3
B9 oo

A2 2Bl Wi/Wo=1.25(1-0.811)=0.236
25 S| We/Wo=AW°=1.51W, %10

tetA OISEsE2.

W _ Wcrew+WpatIoad _ 1,250
0 1-W; /Wo-We /Wy 1-0.236-1.51W; 10

0l

i

TESTPN

O =8 Wo=8,263 Ib It 2 i &L},

Ol
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2. g T EY HlIe A o
AdsH OHE 2A82 U= P 8 220I0

=4

Jl A WetiEe 282 ZUE T AlotH CF

Ol
o
=8
e

91H
P (=)
o
m
P
|]|0
my
O

Take—off Weight: 7,900 Ibs Empty Weight: 4,900 lbs

Fuel Weight: 1,706 lbs Maximum Lift Coefficients:

S H = Clean: ¢, =17, Take-off: c, =185
Landing: Clgng = 23

Aspect Ratio: A=8 Take—-Off Wing Loading: 46 psf

Wing Area: 172 ft* Power Loading at Take—off : 8.8 Ibs/hp

Take-off Power: 898 hp

or :: :"

; FAR 23.67 COE
FLAPS -UF
FAR 2365 CAEO)

”C“MA! =‘ l"i

20 23 LANDING |
Loty T RASTANCE .

s BN
w'—t’_——_ﬂ \S P
; | >

TAKE -OFF POWER LOADING ~ (W/P7w~ LBS/HP

TAKE -OFF
DISTANCE
J \ | : 1
Oo 20 40 60
TAKE-OFF WING LOADING A/CW/S) ~P>r

-

O 312 Ay DTZ2HE] "ol £H o

D W3 E sAmRIE 2)IEE
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..‘%l

332 ME =&7|9 MA o

1. NE +=5712 zH0IEsE =8

10
e

, OIF: Wy/Wp=0.97

: Wo/W;=0.985

: Range=1,500nm@35,000 ft, M=0.82, C=0.5 Ib/hr/Ib, L/D=16
2> W3/Wo=exp {-RC/V (L/D)} =0.906

(4) 2018 (1 Al2H): Wa/Wa=exp{—-EC/(L/D)}=exp{-0.6/18}=0.967

(5) 5t Ws/W,4=0.990

S
0>
0l

@
iy
00

(6) Fly to Alternate and Descent:
Ws/W4=exp{-(100)(0.9)/(288)(18)}=0.965
(7) =51 We/W5=0.995
[CHetA We/Wo = (We/Ws) (Ws/W4) (Wa/W3) (Wa/Wa) (Wa/W+) (Wi/Wo)
= (0.995)(0.965)(0.990)(0.967)(0.906)(0.985)(0.970)=0.791
HAZ Al Wi/Wo=(1-0.791)=0.209

S5 S 2HI: We/Wo=AW,“=1.02W, 2%

c2tA OISESSE=2

W _ Werew W patioad _ 31,775
0 1-Wg /Wo-We /Wy 1-0.209-1.02W; %

=)
i
T
i
=
rz
ol
2

Wo=111,687 Ib

65



A}-t\' L N3 ® SATR0EY 21153
’.‘\J

2. NE=&J12 23 o
HdsH OHE 2AE2 s P 8 220 =28 U =<dl, gidt

=, & JIE =01 A ItetiEe 282 Z2UE TAlotH C

0l0

o ZCh

Take—-off Weight: 127,000 Ibs, Empty Weight: 68,450 Ibs
Fuel Weight: 25,850 Ibs,

Maximum Lift Coefficients:

Clean: C., =14
Take—-off: Cl_maXTakMﬂ =28
Landing: CLmaXLandmg =3.2
Aspect Ratio: A=10 Take—-Off Wing Loading: 98 psf
Wing Area: 1,296 ft Take—off Thrust—-to—Weight Ratio: 0.375

Take—-off Thrust: 47,625 Ibs

TAKE -0FF THRUST-TO- WEIGHT RATIO ~ (T/W)

0 HE ¢ 1 1 N 1 11 : , T l :
uo So 60 70 80 90 190 110
TAKE -OFF  WING LOADING ~ LW/s)"v PSE

66



')\ D n3m gAmenEe 2)1%E
"

18 3.13 ME=SJ12 £ o

67



‘)x\' L o3I &ATR0EY 2115
..‘%l

333 MEV|e] MA o

1. 83FJ12 2UoISssE =8

Step 1: EMSHE: w

ayload = 2,000+ 20500 =12,000 |b

Step 2: RAIJIELZRH 0IEESE2 =

0z

el W, =60000 Ib
Step 3: BFRHLMOZREH HAZRAHQ Hl&

Phase 1: Engine Start and Warm-up): W;/W,=0.990

Phase 2: &14l): W,/W1=0.990

Phase 3: 01F): W3/W»=0.990

(
(
(
(Phase 4: =&t NENK &S5 L 57 2H: Wa/W;5=0.971

Ol HZ#E5&= 459 knots 0111 HAASE=2 5,000 fom 0l2tH 40,000

ft )b Xl &sot=0 8 =201 2REMH Ol HIEHEI= 47 nm O = L.

Range: Rcrz(a) (%)c, |nw5, Ws/W,4=0.954

(Phase 6: 30min Loiter): (L/D)Loiter=9.0, C=0.6 0l2t1) Jt&StH

W,
Endurance: Ew = (%)n (%).tr InW—%, Ws/W5=0.967
r

J

(Phase 7: dt&): W7/We=0.990
(Phase 8: Dash-in): V=400kts SHH 1%, ALLE EM
R=100nm, (L/D)=4.5, C=0.9 2t JI&: Ws/W7=0.951

(Phase 9: & E3}) No Fuel Panalty, So We/Wg=1.000
Wo/Wp=0.818 0|22 &2 2= 60,000x0.818=49,080 b Ol
10,000 Ib & HFototH A= 39,080 Ib &.

(Phase 10: 5min Z0I&) 0l (L/D)=4.5, C=0.9 et
ZAI P EAOA Wio/Wg=0.983 0112 10,000 Ib ZELE3H0 28t

o

= e}
=

—
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‘)x\ L o3I &ATR0EY 2115
..‘%l

fAHHS = 39,080/49,080=0.796 0|22 O0|E 1HotH =&
Wio/Wo={1-(1-0.983)x0.796}=0.986
(Phase 11: 100nm Dash-Out) (L/D)=5.5.Ci=0.9, V=450 kts ctH
Wi1/W10=0.964, &0l JISAA0 2IGH 2,000 Ib AL A6 2
LA Bl 36,416/38,416=0.948 1ciotH
Wi1/Wio=1{1-(1-0.964)x0.948}=0.966
(Phase 12: =8t DENHX At L It)
M=0.85, So, Wi2/W11=0.969 0|04 Ol A0l &XHel= 47 nm.
(Phase 13: =&) =& 488 kits & (L/D)=7.5, C;=0.6,
Rcr=300-47=253 nm W;3/W;2=0.959
(Phase 14: Gt2&f): W14/W;3=0.990
(Phase 15: &5, &4 HXI): Wis/W;4=0.983

o JHSE=0 2 lHl= Wis/We=0.713 0I1E 2
o =2Hl= Wy/We=(1-0.713)=0.287

Step 4: 25 ZZHI: Wo/Wo=AW,°=2.34W, '3

et OlIsssE2 L

00

4 20l =L

W Wcrew +W patload _ 12,200
0™ 1-W; /Wo-We /Wy~ 1-0.287-2.34W, ° 3
OIE Er=Jl&totH Wo=70,180 Ib
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")e\ Y 3= aimeoiee 253
...\'

2. ™EJ19 A o
A

HdsH OHE 2AE2 s P 8 220 =28 U =<dl, gidt

S, ¥ JIEr =D Aty 232 Z2UE TAlotE s 2L,
Take—off Weight with Stores: 64,500 lbs
Take—off Weight 'Clean': 54,500 Ibs
Empty Weight: 33,500 Ibs, Fuel Weight: 18,500 Ibs
Maximum Lift Coefficients:
Clean: C,__ =notdetermined
Take-off: ¢~ =18
Landing: CLpy g, = NOLCritiCA
Aspect Ratio: A = 4, Take—-Off Wing Loading: 55 psf
Wing Area: 1,173 ft? Take—off Thrust—to—Weight Ratio: 0.46

Take-off Thrust: 29,670 Ibs

tagote 6N
1 AN

Lo}

TAKE - DFF THRUST-TO-WEIGHT RATI0 ~{rm)

50 100
TAKE -OFF  WING LOADING ~~ QW/S\_DM PSF
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é Jet, swept wing, fuselage engine(s)
+ Jet, swept wing, flank/root engines
* Jet, swept wing, underwing engines
+ Jet, swept wing, rear engines
+ Jet, straight wing, rear engines
* Jet, delta wing

Jet, variable geometry

"\ Stealth

+/ + Jet, straight wing, fuselage/wing engine(s)
*— Twin propellers

+ Four propellers
+ Single propeller

~mome Amphibians
T=ET Biplanes

? Twin booms

“@~ Helicopter, single rotor, light

~diy—° Helicopter, single rotor, medium/heavy

ﬂ—Helicopter. twin rotors

8 4.1 82D gy 53
A A 243 2|8
H&ZXZZ=HEZ (Flight Control System, FLCS), & 2% XIHZ(Avionics
System), Y ZH=(Fuel System), SLHES, HIIHE, ESIMAHHS

(Environmental Control System),

ExrsEEX

(APU, Auxiliary Power

Unit)2t BlASZ HE(Emergency Power System) S92 OlXsS= 2R,
2 L e HFZE S
- 32X 2E HBH =2 2= SEH29 A2 B9, 9, sH S =2
22382 dX2x=2 thixl, &I EH2S 22X, HE % X8 =AM
=
[a)
- SSJI"EY AN FTSAE: BE RBES2 Z2H2 AS HZAHAE
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H 4.1 Ourania &Z227/2 ga

Wing Horizontal Tail Vertical Talil
Area 1,296 sqaft 254 sqft 200saft
Span 113.8 ft 35.6 ft 19.0 ft
MAC 12.5 ft 7.75 ft 11.5 ft
MAC L.E. : F.S. 88.8 ft 124.9 ft 123.5 ft
Aspect Ratio 10 5 1.8
Sweep Angle 35 deg.(c/4) 35 deg. (L.E.) 45 deg. (L.E.)
Taper Ratio 0.32 0.32 0.32
Thickness Ratio 0.13 root, 0.11 tip 0.12 0.15
Airfoil root NACA 64A413 mod. NACA 0012 NACA 0015
tip NACA 64A411 mod.
Dihedral Angle 3 deg. 0 deg. Not appl.
Incidence +1.5deg.Root -
variable 0 deg.
Angle 0.5deg. tip
Aileron chord
0.30 Elevator chord Rudder Chord
ratio
Aileron span
0.23-0.34 ratio 0.30 Ratio 0.45
ratio
Flap chord
0.30
ratio
0.11-0.23 and 0.34~-
Flap span ratio
1.00
Fuselage Cabin Interior Overall
Length 1,243 ft 90.8 ft 1,270 ft
Max. height 13.2 ft 7.5 ft 38.3 ft
Max. width 13.2 ft 12.4 ft 113.8 ft




s3I F0H0l CHOHA

® Ol A= =l = ZdH JIse HuwE <ot:
atB8J|e =2 S42 B &€3012 dlu,
e A 2Ol o ZUol WMk ZEH K= XAI0l AAHs &Z2D|2
NAM ot gk XE JEE2 8
°
2 42 J|& &3012 A& SHAHel 2012 E4 Hlu
Mcdonn Dassa
Dime | Airbus | Boeing | ell Ult Project
n— A— 727—- Douglas Mercu s
sion |[300B2 |200 DC- o 4.7
9/30
) 100.1
Wing span ft 147.02 | 107.93 | 93.34 5 132.13
Wing area sqgft 2,795 1,697 1,000 1,247 | 2,064
Wing aspect ratio - 7.71 7.67 8.73 8.00 8.46
Length overall ft 167.08 | 153.08 | 114.25 11$'4 159.18
Height overall ft 54.30 33.47 27.48 37.25 | 45.41
Length fuselage ft 161.90 | 136.90 | 106.89 112'1 139.89
Outside fuselage | ¢ | 4549 | 1233 | 10.95 | 12.79 | 17.21
width
Approx.height of
cabib floor ft 15.4 8.9 7.2 9.8 12.8
above apron
Cabin length ft 119.67 | 92.59 70.98 | 81.47 | 104.92
Cabin height ft 8.33 7.15 6.75 7.20 8.52
Floor area sqgft 979 645 863 1,548
Passenger. alll _ | 559 | 163 | 105 | 134 | 185
tourist
. high - 286 189 120 155 | 235
density
Total cargo hold | o | 4009 | 1503 | 892 | 1.181 | 2.467
volume




Powerplaqti B 5 3 5 5 3
No of engine
GE~ | gt- | uT-8D-| JT- | M-56-
Type | - CF§5O 80-15| 7 |8D-15| 40
SL/ISA static 15,50
takeoff thrust b 48,953 | 15,500 | 14,000 0 22,050
Operational 176,40 | 101,00 63,72 | 123,48
empty weight b 6 0 55,788 7 4
Max. weight| 0 1 69,900 | 39.030 | 26.240 | 320 | 52,900
limited payload 0
Max. zero fuel 240,35 | 140,00 99,22 | 176,40
weight b 3 0 82,030 6 6
Total - fuell \y | 75.854 | 65.270 | 24.476 | 2293 | 52.900
capacity 3
Max. takeoff 291,07 | 190,51 1446 | 211,68
weight b 0 8 98,126 44 7
Max. landing 264,60 | 159,86 108,0 | 201,76
weight b 9 8 93,495 49 4
Max. wing [ Ib/sa | 14 | 1104 | 980 | 91.9 | 1026
loading ft
Max. thrust! _ 1 597 | 410 | 351 | 370 | 3.20
loading
Max. —cruising | o | 506 521 491 500 | 486
speed
) 291,07 110,2 | 198,45
At weight of b 0 98,126 54 5
Al cruise | o | 55000 | 30,000 | 25.000 | 229 | 30.000
altitude of 0
Cruise mach no.
at these - 0.84 0.84 0.816 0.83 0.825
Conditions
Max. operating
Mach no. (M) 0.86 0.90 0.89 0.85 0.85
Max. Operating
limit speed | kts 360 390 340 380 380
(Vo .EAS)
Takeoff safety
speed kts 141 159 147 132
At MTOW
Approach speed kts 132 137 129 124 132




At MLW
FAR takeoff field
length
at SL/ISA,
MTOW
FAR landing field
length ft 5,840 | 5,330 4,920 | 4,740 | 5,110
at SL, MLW
Max. payload
range
(high—speed
cruise)
Max. fuel range
(long-range nm 2,240 | 2,415 1,465 825 1,920
cruise)
Range with max
no. of
Passengers in all
tourist class

ft 6,030 | 8,740 | 6,810 | 6,510 | 5,250

nm 865 1,365 910 180 738

nm 1,185 | 1,510 1,105 657 1,205

o
oo
0

Jlel E=J1dI&(Life Cycle Cost) @ HZUAMRE HIINX2 &X

T

| 2
® RDE&T (Research, Development, Evaluation, Test) Hl& : &2DJ] i

20l 22H= 08, 371 d& U2 2AHls LIS,

e 32D HZEHIE(Flyaway Cost) @ &3J| NME MES=O A=
AAEl, =RHIE 201 &3J M4 It SJtotE =58 =0
2O Xt 22, 0lo Met &30 HEE A

® QIStJ| 0§ JtA(Civil Purchase Price) @ HZHI 2t &3] MABIE2
HY Hg) 02 ZE, 290 A22Hs Htle 3J|1% €52

=
==

__r).
o ==2J| ROHIIA(Military Procurement) : JHE HI=20| EEJ|20AMH &




o0
H

Al

-

KO
]

b ol=

®
A& HI 2 (Program Cost)

=Rl

= M

Ct 2

0l

0H
0
H
00

Ul
Iy

i0J
o

0
&t

Uk
By

o
Ul

-

Nl

-

<0

-

nO0
1

g, &

.l

Y
ol

XHIH B,

Rr

0l
040

m
<H
0
m
Mo
00

JlglE2 o

== A
O

g=)l

jl X‘”II-AI. CC —
MA E= 0l B2 S

ol AbE, Hlw

i0J

—_

uJ

_

~J
R



0]

L0

oK

T
<0
60

-t

KO

Nl 4

100

00

4

80

4

o
It
ol
A

Tl
<0
180

A“

130

4

EMN
/] O

2 BHXI=%(Layout Drawing), &=D|

| MIJH= &2l

A H=2

180

akK

u
=
1o

-t

20
0

451 &1 ™A (Wetted Area)2| 4HH

~
[0

I

=P
(08 4.9) ZAE A4

St
IS

’

te 24

o

of Jtd 3A JI:

] Dd Dd &I ( Sexposed )

Ik
=}

BB

JH el
O =L el =Bl

F

il

A AL

=
=

Swet = Sexposed [1.997 +0.52 (t/c)]

t/c > .05

(4.2)

2.003 Sexposed

Swet

t/c< .05



Swet =K (Atop +A side)/2 (4.3)

K = r for elliptic cross section
K =4 for square cross section

Typically use K= 3.4
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4.6.2
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MEo| Ak MA Al e ALst
S EED| AHO =&t 12 QA 1 FE ME=EN, ZIISH, AdA
M MZEXM(Combat Survivability)
FR PHEES Z=2AII= g8 (Component Redundancy) ,
2 E9 2Xl(Component Location) &,
=X &=AF AX|(Passive Damage Suppression) : =452 AAHY
(Damage—tolerant Design), Et& X & (Ballistic Resistance) & A&, 1
& XY (Delayed Failure), =< Ml(Leakage Suppression) &8, st

A Kl (Active Damage Suppression) :

ANE OIZohA Hat 22 =22 nges eS=

8, &3

HOIl Al

24 E XH(Component Shielding),
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A e
2 5.1 &3&A FHQ 20 ¥ =
ltern Model Volume | Weight
Designation (ft?) (Ib)
Intercom System AIC-25 - 19.2
o ARC-109 - 51.0
UHF Communications
ARC-150 .21 11.0
UHF DF Homing 705 CA - 5.0
) APX-64 - 53.0
Air-to Ground IFF
APX-92 RR 13.0
ARN-52 - 61.0
TACAN
ARN-100 1.10 46.0
ARN-584 - 27.0
ILS-VOR RCS—/?)VN—22 05 35
Gyro Compass ASN-89 21 8.4
Gyro Compass ASN-89 .21 8.4
Internal Navigation System AJQZ20 — 207.0
Ln—-30 1.08 44.0
HF Radio ARC-123 - 78.4
Autopilot System - - 168.5
Air Data Computer AXC-710 .50 14.0
Radar Warning and Homing APS-109 - 182.0
APR-41 A7 22.0
ECM Equipment Ecm—gLQ—m B 637.0
Counter Meassu:tas Dispensing ALE-28 3 117.0
Counter Mea;t;;es Receiving ALR-23 3 94.0
Radar Altimeter APN-167 - 38.2
Attack Radar APQ-113 - 387.2
Range only Radar SSR-1(GE) .55 25.0
Terrain Following Radar APQ-110 - 249.0
Head-Up Display TSP-2199 1.60 37.0
Gun Camera 16mm Telford .03 2.0
Lead Comspi;Ll?g Optical ASG-23 _ 50
Flight Data Recorder - .30 15.6
- TTI——
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Jp—a JP—5 AV|at|.on
gasoline
1 UE 6.51b 7.11b 5.751b
(3.8 2IH) (2.9 kg) (3.2 kg) (2.6 kg)
1 ftd 48.6 Ib 53 1b 43 Ib
(28.3 2IHl) (22 kg) (24 kg) (19.5 kg)

5.1.3 S| M| (Fineness Ratio)

o XX LMH: SHZ0l/sHMAEZE (I/d)

- ors%2 3
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ol
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o HeEs

e=2 c, 0 XA, d/1=0.33 o 2
Pmin

g8l 1/d =3 0N Cp, = Ziat

BA .

o 0.2 0.4 0.6 0.8
(SLENDER) 0 (BLUNT)

% 51 d/1 st wE olg% Cp o) W3l
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AT EETEE
5.1.4 S &
o =Ko & BF FE2 B2 RHdH,
® | JI &HOt S5& FH0IH Mo =2 HOAU JMEs2
Seldb g2 cp, b A SO, ZUE 2010 HOLHA WelEIHe
2IEO0| AHE
o | JIt U HE R=st SH, SH2 S0l AKX HHOE &€&
St BHE ZZO0IJF HMA WElEIhe HA0| &0t &.
°
dr
efc
i
i
8 53 SH X 2 H
H5-3 &3)| REE oA X2 Ha gl
Airplane Type Is /dyg Iy /dg O
Homebuilts 4- 8 3 2-— 9
Single Engine 5- 8 3-4 3- 9
Twins 36- 8 26 -4 6- 13
Agricultural 5- 8 3-4 1-7
Business Jets 7-9.5 25-5 6- 11
Regionals 56- 10 2-4 15- 19
Jet Transports 6.8- 11.5 26 -4 11- 16
Mil. Trainers 54- 75 3 Up to 14
Fighters 7- 1 3- 5 0- 8
Mil. Transport,
Bombers, Patrol 6—- 13 25-6 7—- 25
Airplanes
Flying Boats 6- 11 3- 6 8- 14
Supersonics 12- 25 6— 8 2- 9
T
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s 4 AT EETY,

® =09 AJ(Side Vision) , HUE ATl 2AHHE 28 I

=& 35° 0l4t.

-

MEDILF 2012 HR 40°, &=&J|LF =20
® A8t AlHZ2 (Upward Vision), =ZJ|IL 22D S22 $FEHA ¢
20°7HKI2l AHE &2, MEIIQ HA20e= &gt 2XH/sh 1l

2X=2(Frame)2 UHl= 2in 0|5,

CROSS SECTION

HEAD CLEARANCE " PILOT’S EYE

_____ T -
T 11-15 DEG '
40 DEG .
-~
30 DEG
S - FOR LONGERON GRAZING ANGLE 32IN
P |

3

SEAT REFERENCE POINT

8 5.4 88| X84 X R AIAHIZ

@ XM MUK B AHAFZ(Transparency Grazing Angle): HIJ|IEHO|

AN ANHE ootk HESE ZSAME HARXE
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A EETTTEY

2EMNY HZ=2 42, Z28J|2 BR= BAb £BAM2 5% - 95%
(222

Il JIZE 65.2 - 73.11in), €&t &3Jl= &23| JIE 72 in 0lat,
J

=
1)

00
S
1o

x
=
S
HH
30
=

S JIXIe JIEH, A J|=4H (Seat Reference Point)2 =T A HIE
=0 ¥ 28 #¥= 32Hleg Room)l JIE, ZE3JAL o2 2
(Pilot" s Eye Point)= &ZAIHIZ2(Front Visibility Angle), i1l
A A2 (Transparency Grazing Angle), 2l &gyt -1 2+=29)
IZ=EC2 AIB. B4 A0l 2, 3, 4 Ho| S220| ke 100 in,
130 in, 150 in Jt K+&.
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B nism oSN s Ay

I

=
oINS JIE 230 psf Ol&S =& =S (2 260 kts Ol&H)UIA
0- 0 5% (% 0 ft, 5 0 kt OIA & ALE))
THIGIESE @7E. AISHAQ 2 BA2 (Seatback Angle)2 2
13 - 18° A&, F-16 2 Z22R= 30° . & BAIZ0l 25 JYAIH
SO KIXISH, 2 Jr%J1S(High g Maneuvern)tl seldtt 0=l

=
=01Jt HOLHA &8 SE40l e S.

[
O M0

J

|0

INERTIA
REEL STRAPS

©

ENVIRONMENTAL
SENSOR PITOTS

RED PIN ﬁ’ PROTRUSION RECOVERY
INDICATES EXPENDED PARACHUTE
SEQUEMCER ASSEMBLY
10
[C]H FLCs
DATA RECORDER
EMERGENCY OXYGEN
SEAT/HOSE
HOSE QUICK-DISCONNECT DISCéNNECT

9 SHOULDER HARNESS STRAPS/
IIZ?I'PZ?}!-L:;D SURVIVAL RECOVERY PARACHUTE
< ] | RISERS
5 > -
8 i { EMERGENCY OXYGEN
s S BOTTLE
| ~ o
%) -~ =
7 ﬁ}" léP EMERGENCY OXYGEN
SEAT NOT l?/ PRESSURE GAGE
ARMED \ V
K 1
6
5 SURVIVAL KIT i
(UNDER SEAT PAN) 4 3 < iy
@ OXYBEN L)

1. Emergency Oxygen Green Ring USE NO Ol

2. SHOULDER HARNESS Knob [

3. Ejection Safety Lever

4. RADIO BEACON Switch

5. SEAT NOT ARMED Caution Light

6. Survival KIT DEPLOYMENT Switch

7. Ejection Handle (PULL TO EJECT)

8. EDEMERGENCY MANUAL CHUTE Hand e;

LESS EDRESTRAINT EMERGENCY RELE.ASE Handle
9. Survival Kit Ripcord
10. Electronic Recovery Sequencer Battery Inficator
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HUD

D=1 =W
DISPL

ON
AY

S FUNCTIONAL
2 3
1 6 38
33 40 910
38 11
3 K
3| 0 0| (5} 13
33 14
0, 123 B 2 12 15
19 y/‘ w0y lep3l |2
6
1 soy - a4 [ fur i
5 7 29 2 —18
-
16—7= 10 :Q’ "gl
13 ] 20
15—Hs| 11\
1B g2 5
1. EMER STORES JETTISON Button 3 i
ees 2 AoA Indrer 15. FUEL Q1Y SEL Panel
2. WHEELS Down Lights (Green) 3 AR Status/NWS Indicator 20. Rudder PEDAL ADJ Knob
3. HOOK Switch (Lever Lock) 4. Integrated Contral Panel (ICP) 21. AOA Indicator
4. ANTI-SKID Switch 5. Standby Attitude Indicator 22, INSTR MODE Select Panel
5. LANDING TAX]| Lights Switch 8. FUEL FLOW Indicator 23. Airspeed/Mach Indicator
6. DN LOCK REL Button 7. Data Entry Display 24, Artitude Director Indicator
7. LG Handle Down Permission Butto & Ei:;ﬁl:lae.;:ng ENGINE Warning g: Em:‘«::l Situation Indicator
:' tg :::g:: Warning Light (Red) 9. HYD/OIL PRESS Warning Light  27. Leh MFD
3 10. DUAL FC and CANOPY Warmning 28. Autopilot ROLL Switch
10. HUD Control Panel Lights (Red) 29. Autopilot PITCH Switch
11, ECM Pod Control Panel 11. TO/LDG CONFIG Warning Light 30. TF Switch
12. THREAT WARNING AUX (DIM) 12. Right MFD 31. MASTER ARM Switch
1% Rz ros mdenr 35 5L anet Swnen
. indicator . Wi
13, THREAT WARNING AU, 15. RPM Indi 34, IFF IDENT Bumen
Controls and Indicators 16, FTIT Ind
14. ALT GEAR Handle 17, Vertical Velocity Indicator
15. ALT GEAR Reset Button
16. SPEED BRAKE Position Indicator
17. STORES CONFIG Switch
18. HORN SILENCER Button
19. GND JETT ENABLE Switch (Lever Lock)
20. BRAKES Channel Switch

-

SomNpmawp -

0z
iz

02

. Magnetic Compass
. FUEL Quantity Indicator

OXY FLOW Indicator

System B HYD PRESS Indicator
System A HYD PRESS Indicator
Caution Light Panel

. LIQUID OXYGEN Quantity Indicator
. EPU FUEL Quantity Indicator

. Cockpit Pressure Altimeter

. Clock
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Ofgol orety RAAA Z2H.
H 5.4 M4l BIXIE st LBrAEQol X
High
First class Economy density/
Small
aircraft
Seat pitch (in.) 38-40 34-36 30-32
Seat width (in.) 20-28 17-22 16-18
Headroom (in.) > 65 > 65 -
Aisle width (in.) 20-28 18-20 =12
Aisle height (in.) > 76 > 76 > 60
Pgssenggr per cabin s’Faff 16-20 31-36 <50
(international—-domestic)
Passenger per lavatory
n n _2 - -
(40"x 40" 10-20 40-60 40-60
Galley volume per
passenger 5-8 1-2 0-1
( ft®/pass)
i l ‘ ) ZINP;$E;\IGE;?S ) ' !
222 EIGHT-ABREAST SEATING AT 34 IN. (B8 CM) PITCH
ASILABHEASISEATNG AT 38 IN. (97 CM) PITCH
('_I?JILE""‘"T r,/_ - = LR
L1l 1 T ENTRY X 42 x 76 IN.
] ot by W N
gl 7 I O 7 I O A W% A Ve
\ i st I Foloser ||, ! [ | Jmer__.\ LavATory
LAVATORY 1 “_L_I-“l, /f =il 1 L ]
L_..—#/ ! ,“__:‘.:::‘:ff/':::::ﬁ“":ﬂ%. 23S | |
- e a4448 ; :
T e3833Ee3E HaasiRE
Hi \|~+ ¥ e o 3 9 ;i“"_‘;:_‘:‘l:‘:“‘:: [ !
Lavnron\rl—j \\ [ | \\\ o t 1.'\\ o I'lG.:\LI. I /,
W Il Wi S ) L W, WP 7 Eon
\ DOOR 1L \ \ | | \ N 1 L<'=L¢"SET LMTEFNDJNT
2 xT6IN. B ENTRY S —r—— +— SEAT 4+
81 x 193 CM) \ DOOR 2L \— ENTRY A 7
42 x 76 IN. DOOR 3L +— ENTRY
L] o6 rion | I\] Ty, | | soe,
ATTENDANT AL TENDANT \ ) "TT s x a3 cn
SEAT SEAT ATTENDANT
- | | [ SEAT
NOTE: ALL ENTRY DOORS ARE
EMERGENCY EXITS [ [ ] l ] l l 2 : 6 M
2.4 INTERIOR ARRANGEMENTS scae ot
2.4.1 PASSENGERS - MIXED CLASS 'I° 2074
i MODEL DC-10 SERIES 10, 20 AND 30 [ 1]

1% 59 MacDonell Douglas DC-10 ¢ 712 2]
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Y/ Rem zmAs &7
N 6& F=& HS A
6.1 37| AXe EF L &AF J|=
o 2= X HOB A =2 5= S2I/(HI& 0ttt 3-4 0|
Aol st27))9l A= M E(Ramjet)Lt A2 M E(Scramjet) &l &l
o 2= AXE2 g0l ML, 9= AHIE0| R ¥2 &, d2L ==
Ol "l 2D, A8 As, =2 HE SE0HMd Hd &8 ©&.
® HOEl X2 =9 &M g HHUHE ME(Turbo-Jet), HHE =

S(Turbo-Prop), HO &

=

(Turbo-Fan) S

mmne PROPULSION SYSTEMS |

(08 6.1).

alr breathing
engines

|

] |

rocket

o

piston engine
with propeller ramjet pulse jet
turbo engines @
turbo - engine with
propelier (lurboorop) turbojet turbojet with afterburner solid propellant liquid propeliant(s)
turbofan 5
e e | Y
CXTSEN o
by — pass aft fan
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) » Y/ xem zmAs 87

20% Z24Ag AS Mlasts A0l Its)

® A3 H==(Scale Factor, SF): 7 &= FHW H&E MO =7}

o Hl=Z,
o QX JJ| A0 CHet AHLH A (Raymer)
2 0l: L = Lactual (SF)O'4 (6.1)
INE= D = Dactual (SF)O'S (6.2)
=k W = Wactual (SF)'! (6.3)
" RUBBER ENGINE "
LENGTH - L
I T
| _—
SCALE FACTOR - SF = T reqg. / T actual
g 6.2 AR 37
o IZ XS AI2E # 9= AR, SAHXNE 2 AAI(Raymer)
o SHIHAD|IDI Q= OIS &2 AE(H2HD| SOl AI2)9 3=
W — O.O84T1.1e(_0'045BPR) (64)
L =2.227%%\u02 (6.5)
D — O.393TO'5e(O'O4BPR) (66)
SFCrmaxt = 0.67g!70:128°R) (6.7)
Tcruise — O.6OTO'96(O'OZBPR) (68)
SFCerise = 0.88¢!70-0587R) (6.9)
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2| AAIIDF YE XSS MEI| L E2A)|9 AR
W = O.O63T1'1M0'25e(_0'81BPR) (61 O)
L = 3.06T%*M%? (6.11)
D = 0.288T0:5¢(0:048PR) (6.12)
SFCraxt = 2.1e70-126PR) (6.13)
Tervise = 1 _6-|—0.74e(o.0238PR) (6.14)
SFCeriise = 1_O4e(—o.1868PR) (6.15)

SFC = HI¥E AH|E(Specific Fuel Consumption, ©<': [(Ib/hr)/Ib] ),

s}
o
D
rlo
[mm

FO|IHA HI(By—-Pass Ratio), M 2 =X=|C{ H|&H Ototzs, =8 XA

0
M=0.9 OllM 1% 36,000 ft.

2 AE SZelTol e Z2F

— g [a——)

(Distortion) &= & AHAs X2, IIZ2(Cowh)lt BHZE =22IEX

(Boundary—Layer Diverter)2 EEls =& AIAE &9 JI|0 HEL.
=27 =5: NACA Flush Inlet, Conical (or Spike or Round) Inlet,

Pitot (or Normal) Shock Inlet, Flush—Inlet, Conical or Spike or Round

Inlet, Pitot or Normal Shock Inlet, 2-D Ramp Inlet &

105



) » Y/ Nem =mis &

NACA FLUSH INLET CONICAL or SPIKE or ROUND INLET _‘f'—_—-—_

/T
______.-‘\
‘\
|

" - -

— e

~a - [ QP
HALF ROUND QUARTER ROUND

2-D RAMP INLET

13 63 2270 =8
e NACA Flush S22 Pitot S+
d otad &Ale QL EO HAE(Wetted Area)t

* NACA Flush & 3: &
HME SZII0A 0| A2,

SAHAE HAH & = UM MBZ2 =
s W22J|IL Hoel Rs E2X == &EX[(Turbine Powered

N
rr
oot

o 0

S

*x Pitot S+ ==
ZI A H & Pitot S 7= 0S5 HIEe B dgsE =410 HO 83
=& SAUIF g4, 0] M 8

= &40l 2&dol HE. Pitot &
AlXIe] dsut 5D 50 JE 2 dgs = 4. JiE g gtE
S 3N ot =2 83520IL E0I1NE 2 (Sideslip Angle)HIAE S 3
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FIXED
CONVERGENT

I

5\\‘\

AT
CONVERGING TRANSLATING
IRIS PLUG

VARIABLE
CONVERGENT

>

EJECTOR EJECTOR
E— .
.y
\ -
\\‘ b T

2-D VECTORING SINGLE
EXPANSION
RAMP (SERN)

CONVERGING-DIVERGING

TT -
=#," ,."7

= \

“‘h;

——l
-—; E-E
CIRCLE-TO-SQUARE
ADAPTER

e JIE AX = L8 Al, 2 HHIANMN &5 =+ HEO F=HAIA
L @ &7 HAEQ ZAX Ha & &7 HAEW et 3019
X0t g (Wave Drag)dt =0| &2 (Boattail Drag)2l 3J| 3AAH H3S.

0 OIS =5 52 =5-8% L5929 3%, &4 HEZ Capture Area
| 0.5-0.7 B, I A JIsE A= =85 &3J19 &2 &4 H
M2 Capture Area 2 1.2-1.6 Hi2l g0l CHEFX Ol =J|X|

o =[] &9 UAE <ot SH =0l2 0Ot& 2 (Closure Angle)2
15° 0lat. =& Z2&2 AR 20° 0lat2 &
U= R0 & 52429 2422 & NEQ 1-2 i
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Anelgiel A A4UE St &S Il

A
N SR& HA0l 2282 CAI0A + 5°0ILHel XA SOILE
J

SR S=A SEFEXIF 2 M0k &
o I H=EE FXA HiX|: Beech Starship It B-36, 0| g&al2 =X

°f Z0IE = = UXNZ I Z0l= Z0MHO0F &. Lt

e IZH FIJ|: g2J19 AAJIE 0101 L& AdXol FIo S

Fixed—Engine Sizing A AtE. UZ &= A& X&KL

® ME &Z2Jl= =2 Rubber-Engine Sizing 24l A2, T 6.1 0l &
Ol ALY Al(Scaling Equation) 0/&3dt0{ S =ote AR AHL

d. E2 H6.20 2= SHE ZE& AMES.

=)

¥
0
ol
rr

Xscaled = Xactual SFb : SF = bhpscaled /bhpactual

K

o Z2=0AY HEZSHXO SH 2

X a(bhp)b (Ib orin.)

6.3.4 A ZEl A X|(Engine Installation)
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o = N2 X9 HMetadhd|(Overall Pressure Ratio: OPR)OI
AA s s, MEANX 15:10M 3011 H&.
® CIBIXAIR25L (Turbine Inlet Temperature: TIT): 0|2 ZJ|-H2 &¢&!
HIolI 15:12C 3|8 &&HH|el 60:1 %9 E&IIE AIE, 209
2|2 W2sto= M TITIF 1,100~1,350°C 8% KA.
® HIOIIHAZD]
6.42 At&t=E| E{EHH EQ RIS F&
ARl HEXNEZ2LEE MAIE X %22 X HOIHE A2, &&ES
W2 =F5IH Al=E
LESS
MANUFACTURER'S INSTALLATION
UNINSTALLED CORRECTIONS
ENGINE THRUST \
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SIDE YIEW
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03 811 QYA HEFTIQ FHIHIIT
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o URE ASIX FIIIT REE 4 B |79 2, & ol A
SO 3OHOl 2T ARIMSEEE HBE |7,
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"* B Jiom sz 2= =g &

9.1 M2AHS & ¥ Z&UH (Subsystem Design and

Integration Process)

N

ha

o SBJ| JMEHEANM 2 AHSE MEEH, HN2AHS S&, 12
2HE L (Subsystem and Avionics Suites)2| A L X,
m 23D M QIPERRH HSE &) FIAH H4FH, 2E3=HM
(Vendon)2l X=E EUZ AHESIIH HEE IFES &F,
FIIEHE /st 2 2 HS2 dAHHE 3.
X

m 2 HS 2 HuEsd 237 (Trade Study) =2 HdF, AFRE
2 X /é_'

et 28 HE RHAS (Schematic Diagram)s &4, HS & A
ZAts HRHE JI=10 L (Subsystem Baseline and Suite) 2
&40 0=,

Receive Perform Subsystem
External and Avionics
Configuration Internal
Arrangement

Develop
Subsystem

Suites Data

Release File to Compare and Check
Configuration the Interference with
Design Structural Layout

a8 9.1 MRAS S8 €4 tE
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SHE et (Subsystem Suites)
R72AM (Aircraft Systems Requirements Document, ASRD) &4,
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HSS &
H9.2 2ARAHsS & ()
ltem Suite #1 Suite #2

Hydraulic | — Three System - Two System
System - 3,000 psi - 3,000 psi

— 30 kVA VSCF Generator — 25 kVA VSCF Generator

—10 kVA Emergency Generator | -8 kVA Emergency Generator
Electrical - 24 amp-—hr, 26 VDC Battery | — 17 amp—hr, 26 VDC Battery
Power - 2x100 amp, 400 Hz, 115 V| — 2x100 amp, 400 Hz, 115V
System to 28VDC to 26 VDC
Secondary | — ADG 300 AMAD - ADG with APU mode
Power — Air Turbine Starter - Jet Fuel Starter
System — EPU(Non Hydrazine) - EPU(20 min, fuel & air)
Life - OBOGS — OBOGS(80 LOM APTD)
Support
System
Fuel - OBIGGS - OBIGGS (4 Ib per min)
System — Integral Fuel Tank — Integral Fuel Tank
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—uge{ D Moo= amy = ysg &

0.2 HI&8 XZ HES (Flight Control System, FLCS)

03 Hl# XE0Y 27 U A4

AEMH Ast ?| Xl
Ailerons Roll Control Outboard of the
Wing
Elevators Pitch Control Horizontal Tail
> Rudder Yaw Control Vertical Tail
HexEH Roll Control,
Spoilers In—flight, Ground Main Wing
Speed Brakes
Canard Pitch Control Forward Fuselage
Elevons Aileron + Elevator
== Ruddervators Rudder + Elevator V or Butterfly Tail
=0 Stabilators Movable Stabilizer
(Tailerons)
Flaperons Flap + Aileron
Trailing Edge Increase Lift Main Wing
Flaps
Leading Edge Increase Lift, Delay ) .
2 X=M™ | Flaps and Slats Stall Main Wing
Speed Brakes Deceleration Main Wing or
Fuselage
Trim Tabs Trim A/C H.T. and V.T.

AILERON

AILERON
BALANCE
TAB

RUDDER

GROUND SPOILER
FLIGHT SPOILERS

ELEVATOR
TAB

ELEVATOR

SLATS QUTBD FLAP

(SHOWN EXTENDED)

_. GROUND SPOILER

-

STABILIZER

- -
- INBOARD FLAP
GROUND SPOILER

FLIGHT SPOILERS

GROUND SPOILER

LEADING EDGE FLAPS
(SHOWN EXTENDED)
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— Power Boost System: &2t WO AE AZ A=X2 Power

Steering, Power Window 2 S& &t JHE,( F-100, F-101, F-105 &)

al
A

8 AZEX ¢, 2BHO

— Fully Powered Control: £&2tut 2FHO0|
A 20l 2HQ0l 2 “2(feel)2 REE HUHUS. (B-47, B-52

- OtHAH SUAHS(Stability Augmentation System, SAS): XNSES
(Autopilot) JHE 2l ZZBHS(F-4 0l Z=).

- X34 ZU AHS (Command Augmentation System, CAS): &I &- D
HA ZZE(Electro-Mechanical Control )2 SN X£F2t2 HE
b 2= HEe2 HMIIA ZEJBASS Htz2 HEAH (A-7, F-111A,
XB-70, B-1A, F-15 &)

J

Hydraulic boost Fully powered control

Autopilot Electro-mechanical control

Electric-fiight control

Sensors
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FLAP

RUDDER
TRIM TAB
TAILPLANE

POWER CONTOL UNIT
TAILPLANE

STARBOARD
AILERON RUDDER
CENTRING UNIT —

AIR BRAKE ,__,~—-‘T:::_
AILERON PGWEH TAILPLANE NON.
CONTROL UNIT - _ale> T LINEAR GEARING
LINEAR VERTICAL # IDLER LEVERS
DIFFERENTIAL S /
TRANSFORMER ™ s
REAR CONTROL % i <
COLUMN ' ~
ks I =£ PORT AILERON
SWIVEL ROD —,
ASSEMBLY /| Ly * ==
WA L \  ~——
> i%a 1 I AILERON IDLER LEVERS -
i r AILERON POWER
o) A“"ﬂ, & RO NG CONTROL UNIT
(] A AILERON
ﬂ o TRIM TAILPLANE TRIM
FRONT ACTUATOR ACTUATOR

CONTROL COLUMN -

RUDDER
€y cusTLock

a; f"‘ ﬁlﬁ

I;’\’

INERTIA WEIGHT

9.2.3 & J|Al(Fly-By-Wire

AILERON SPRING
FEEL UNIT

*
.-' ;’
' TAILPLANE SYSTEM NOTE

RUDDER SYSTEM
AILERON SYSTEM PORT RUDDER PEDALS
AND CONTROL UNIT MOUNTINGS
OMITTED FOR CLARITY

g 9.7 Hawk 67 2| HIHEXEH S

- XBAMNCG B HRAES MIIA o2 HE 22 ASJI(Actuator) 7=

X & (Electric Wire)0| X=2t1F XE01 9
J

£ S5t0]
2 BE, ZEG0 U ZEUY ARG Y= SIS P

- HI## X2 ZH (Flight Control Computer): XZAS] & (XZ2t B9

H B0l HE 3712 sHYS HAE Sot 2X6te 2

g2 AL
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- =2 MY X ZER, 3 =(Triplex), 4 =(Qudraplex) =2 AAHE Y
Z2 |z Ng & F HS2 DHOE oHEGHH &S,

- F-16 8&2J]= Z =2 Full (No Mechanical Backup) FBW (Analog &t4!)
M= stZ2]|, 1988 HEE CIXIE 3. Tornado, X—-29, Space Shuttle S 1

z3o MED|, JelD A-330, 340, B-777 S¢el 812+ 0{247].

AP
COMPUTER $

AP COMPUTED
COMMAND COMPUTED ORDER

Lrmmme—————=">
SIDE COMPUTER
STICK Aa |
FEEDBACK
PILOTS COMMAND % AIRCRAFT

- ——>| RESPONSE

08 9.8 MIIA! (Fly-By-Wire) HIEEZSHS 8%

9.3 &3& X HS (Avionics System)

- 2™ XH(Avionics) : &Z(Aviation) + & XH(Electronics)2 &40, &2
OtM A, Al

Jl £ g¢32F &8 dEd € dAS S&. &3J(2
x

Ja

AALEHI0 A 2. @S2 g JtE2 S JIA
X

1S 30%, S8 & HAXSHS 35%= 4.

>
o

3

e
w
o
X2
A
A
X
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2t 2 S0 &
95 NSEAHIZ g3712 g3 HUl2e (0)
Equipment LRUs| Weight | Power | Volume |dentification

AVTR 7.6 13 0.13 |V-80AB-F
CMOS 30 45 0.88 |ALE-47
gya;f‘emTra”Sfer > | 78| 17 | o011 |uoTu
HUD 3 42.03 66 1.52  |F-16C/D(PDV only)
IFF 3 17 65 0.25 |APX-101V
ILS 4 12 22 0.12  |AN/ARN-147V
INS/GPS 2 26 48 0.35 |H-746G
Intercom 1 2.56 11 0.07 |IDF type
MFD 4 | 723 | 227 .23 ('\)"55)2067“'80'”
Mission Computer 1 44.3 245 1.00 [MMC
RADAR 219.02 | 2799 3.583 |AN/APG-67
Radar Altimeter 7.9 31 0.11 HG-9550
ZV;_R}I)(HI oIt 11 112 796 1.28 |AN/ALR-56M
SMS (R&22|HS)| 11 72.1 0 1.35 |SMS2100
TACAN 1 11.6 44 0.21 AN/ARN-153V
UHF/VHF Radio 3 10.6 154 0.15  |AM/ARC-182V
Total 63 | 694.81 | 4583 12.24
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PR+-AS SSHEL FHIZE M, AEHH| (Search & Identification),
&dl (Display), &8 &8Z &dl (Navigation Aids), S& Zdl

(Communication), & Xt& ZH|(Electronic Warfare), 22 &H| (Attack) S.

Radar
g A AMHEAY| | Radar Altimeter dI0IEH D& H|
IFF (Identification of Friend or Foe) II|OFAl & & H|
HUD (Head Up Display) &2 A& &H|
AE R HDD (Head Down Display) of&t _Aléi ’é*fjl _
- HMD (Helmet Mounted Display) &8 &= A& ZH]
MFD (Multi Function Display) Ciols A& &l
TACAN (Tactical Air Navigation Equipment) @& 23
&y &
st 2 &4 | ILS (Instrument Landing System) HJ| =& &
INS (Inertial Navigation System) 24 &gl & X|
GPS (Global Positioning System) 94 &8 &X|
VHF (Very High Frequency)
S &b UHF(Ultra High Frequency)
Intercomm
ECM (Electronic Counter Measures) & X 2ol 28 & H|
& XS & Y| ECCM (Electronic Counter Counter Measures) & At 2t
(Electronic off 2024
Warfare) ESM (Electronic Warfare Support Measures) & Xt& X
2 =X
FLIR (Forward Looking Infra Red) Mg &Al Ml &
H
33 &I Laser &Hl:
(Attack) - Laser Designator (dI10I X ZAHDI)
- Laser Range Finder (101X H2lI=SHDI)
Mission Computer &2 & FH

® 20/ (Radar, Radio Detection and Ranging)
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‘* B Moo= a=ny e =g 83

2A1J] (Transmitter), SES| & L JHH2lEX.

ol MEJ| 2 du=sH AJI0 Het, HE X} PH SAIKL

Helob 201 =20 &8y Hs0l =2, =Z2J1= 40-in diold, 3<%

NMEEI| &2 35-in dold, XNEEEI|= 22-in dlold AE, 2120

Ml di0IHeE =2 Jl&a 38 Sl AIE, 855 &40 Hlot CHHIL
A

o AJIF Hel2z2 da A FSHUAME A LdE 2RIt

|
OF

Jm

=2
=.

VHF ANTENNA

ILS GLIDESLOPE

ANTENNA ADF: SENSE
UHF ANTENNA ANTENNA

IFF TRANSPONDER

CWS TONE
GENERATOR

CCS JUNCTION
BOX
IFF ANTENNA

x RADAR ALTIMETER

ADF
RECEIVER

TACAN
TRANSMITTER-RECEIVER

IFF ANTENNA

UHF ANTENNA

ILS LOCALIZER/VOR

ILS/VOR TACAN ILS MARKER ANTENNA
RECEIVER ANTENNA ANTENNA
VHF ADT LOOP
TRANSMITTER-RECEIVER ANTENNA

UHF
TRANSMITTER-RECEIVER

18 9.10 Hawk 67 s &2 etHllt &= 2Kl
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o SZHL AHS, =& HS, SZHO AHS, HdEE HS S0l d58=
Saote dE3g HSW HIIEHQ A0S0l Sl od=cl e

O StHIA(Wire Harness), 12l X% S(Lights).
S

&0l 720N WFEXEL 2H 30 % 8= St 2€8)le UF
MNEEE 22, AFHEES = 8.
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® Emergency lights battery powered
« llluminated automatically with electric
~ power loss
 May be illuminated upon command
from flight deck panel or forward
attendant panel Anticollision Light

¢ Landing lights in each wing root (1) and on

nose gear (2) Dual Position Light
* Each wing root light and nose gear light may {‘ﬂ.";’.‘;’;’, 22::,?&-,,5?;2;1 vt

be illuminated separately - (RH Green)
» Nose gear lights aimed along glide
path

*Wing root lights aimed horizontally Logo Lights

(Optional)

Cargo Handling Lights
(Optional)

® Anticollision strobe lights on fuselage (red)

and wingtips (white) Anticollision

o Two forward-facing position lights and two
aft-facing position lights on each wingtip

® Taxi light, logo lights, and external cargo
handling lights optional

Landing Light (1 in Each Wing Root)
Taxi-Turnoff Light
Anticollision (Red Strobe)

Landing Lights (2)

Taxi Light (Optional)
Wing Scanning Light
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Flight
Deck

Panel

Instrument

Cooling
Electrical/ ) O Air.
Electronic ya Conditioning
Equipment Units (2)°
Coofing Engine Air Source (2)

«2-Stage Bleed
* Precocled
Mixing & Distribution Bay * Pressure Regulated
g 9.14B-767 2| 2Xx&F X2 S
WING
ANTI-ICING
TOILET SERVICE
NACELLE
ANTI-ICING
DRAIN MAST
WINDOW '
HEAT
WINDOW WIPERS, et /
WASHERS,

RAIN REPELLENTxM\

PROBES AND SENSORS
(PITOT-STATIC, TOTAL AIR

TEMPERATURE, ANGLE OF
ATTACK, ENGINE INLET)

DRAIN MAST

& 9.15 Ice/Rain & Xl HS
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S8 7 24+
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(C, +1)cosA ¢ (10.18)

HIIM C;2 HIOIH HIS &=

1. High AR Method (AR > ARiow 2! 22 )

CL CLmax
C,_ =|—tm |c, +AC, Cmax = ta, tAa (10.19)
max C | o max max ’ C | ax
OiDIM, C 1 M=0.2Y M2 FHLAH %,
ACLmaXZ M=0.2 O|&2 IAUHAM XS H 2 S=2X
a, . Y- (Zero Lift Angle of Attack), B8 24 3t AIE
Ad sy - Otots= SIH0 T2 =SS H s Al 23242 SEX

2. Low AR Method (AR < ARiow 2! &B=R)

- (CLmax )base +AC Cmax = (amax)base + AOlmax (10.25)

Lmax max

SOHOI Wl S2 Ex 2EH St &3] MMl =S H =,

T (10.26)
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LEADING
EDGE
DEVICES

o &
= CLmax» CLmaxTo, CLmaxL Z23&.

Step 1. &
Step 2. &= Jd, HUSHH T 8L C Ly, L
CLmax :105 tO 11CLmax (10.30)
Step 3. FEI20| U= B=(35° 0l3t)
CLmaxW‘ swpt _CLmanyunswpt COSACM (1031)
SE[2H0] 0001 B, 2AMAL
CLmaxW = k/l (Clmaxr _i_CImaxt)/2 (10.32)
Step 4. & FXIQ LA+ SIHE.
A(:I-maxTO = 1'05(C|—maxTo _CLmax) (1035)
ACI-maxL = 1 05(Cl-maxL _CLmax) (1036)
HE A2 Al EY HLE 24
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el grM) XF 2AME RCE2(Induced Drag): EIHOl L@
(Lifting Element)Oll 2loH ZME =0, 20 Z2HHA2 2AF0 25 el
SZ(Downwash)0l 'O =910 ASALTS BI5H AIUORM LM
LI X &2 H20 Roligtzd(Parasite Drag): RoiEEe F2 LA

HMelst Lt XIo <ol M=o, Sdsuol 2gt &= (Profile

i

Drag)= EE&,

Total Drag
|
I |
Lift Dependent Drag Lift Independent Drag
| | |

Induced Profile Wave Parsite Dra
Drag Drag Drag g

Friction Form

Drag Drag Friction Drag Inte[r)fre;gnce

Base Dra Wave Drag Miscellaneous
! due to Volume Drag

8 10.23 &89 =&
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MHMsted: s =24 ( Drag Polar)

Cp =Cp, +K(CL_ACL)2 (10.47)

=4 ch
+1.5%
Cruise -
Lift "
CL Interference
Excrescence )
Roughness Cp (Crui

Pressure 7%

Friction 50%

ACDM
13y,

(Wave, Shock,
Separation)

se)

Incompressible

Compressible

QEibn

18 10.24

J
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I
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J2
S
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02
0%
M
X

(Form Drag or Pressure

Drag) S, Y2 SH a5 2H&0 28t 2Hd &2 (Interference Drag),
H

S G = XItsted (Wave Drag) S.
o~

atZ2Jlo gEis2, €379 2 F4ER 8H2 JAlcles A
(Component Build Up Method) =2 A2, & HI@#IAN 2H Haetst
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10.3.4 2HH&=™ (Camber Drag, Cp )
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1. Potential flow solver
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Mol e 2+8 HAUMSEZ HIEY |32 HA0 SRA e 2
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- HEZX Potential flow solver, NASA Langley 2| CAP-TSD, Boeing At&
TRANAIR S

2. Euler solver
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T10.20 <Y & X2
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Lpat 463.88 14.83 245
* JEt EI0IH
| =47.78%t h, = 47.78 1t
TS
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Step 1. (C . )wsg * &
(CLa)WfB = (CLQ )W KB

”AReffective

O1JIAl,  (CL)w =

2
AR
2c0s Ay,

Kg = (1+d/b)1—d/b) " = (1+0.118)(1-0.118)°% =1,033

1+\/1+[1—(|v| cos AC,Z)Z](

(DI, f=(16+3AR?)/(8+5AR?)=(16+3x8.5%)/(8+5x8.5%)=0.630)

(10.7)

H10.23 SH-EH ZegdSEA > A (SE3D0)
M € w Kg CL)w-s
(1/deg.) (1/rad) (1/deg.) (1/rad)
0.2 0.084 4.80 1.033 0.087 4.99
04 0.088 5.02 ” 0.091 5.21
0.6 0.096 5.48 " 0.116 6.65
Step 2. A(CLa)T
WNelgiiel S0l 2g 2EH+ 2 4 109 ES.
H10.24 =8 N2l gHE2EII2I] 32 HL (BE€+3D1)
M €L ) 6_5 1_5_6' AC, )+
(1/deg.) | (1/rad) oa oa ["(1/deg.) | (1/rad)
0.2 0.066 3.76 0.467 | 0.533 0.047 2.69
0.4 0.068 3.88 0.482 | 0.518 0.046 2.64
0.6 0.072 410 0.512 | 0.488 0.046 2.64
Step 3. MAMESIQ 2E=H IS
# 10.25 Otot =8 S8=3)|9 L8346 J|=)|
M €L )w-s A(CL(, )T (CL )
0.2 0.087 0.0047 0.091
0.4 0.091 0.0046 0.096
0.6 0.099 0.0046 0.1036
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0.14 T T

0.12

0.08

CLAOA

0.06

0.04

0.02

0.1 0.2 0.3 0.4 0.5 0.6 0.7

8 10.48 ZEExE019 234 JI=D|

(2) ZICHS=E A%
Step 1. ZIH=

H=5 AH&SHI| 918t 2E2E

3 3

AR, = = =2.24
L% T (C, +1)cos A e (0.5+1)c0s26.75

0l 22 %Al AR,, <AR 0I22 “ High AR Method” =&

High AR Method OIIA ZIHZ=AH =2 1 e S

r1o
=
o
>
o
1
00
o
Q

max

Cy
Step 2. Cﬂ O H &t

C
e |~ A—BAY' O A

C

max

A =0.895+0.0028x 26.75+6.57 x10° x (26.75)> =1.017

B = 0.0011+0.0053x 26.75 +0.00011x (26.75)? = 0.2215
Ay'=1.1

Cy
o —=1=1.017-0.2215x1.1=0.773
I

Step 3. AC_ o Al
ALE
60

0JIN C, 2 Eg4s0I9 AMHIOIEE 018

AC, =C+(D-C)(—>) (10.21)

o

I (01DIME €, =160)

.
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H 10.26 zIUSHA 2 AL

M C D AC Linax Inax Lmax
02| NA| NA 0 1.60 1.24
0.4 0 01| -0058| 160 117
06| 015| -02| -0.054|  1.60 1.18

Step 4. apa 2 HlA
CIJIM ap = A OIMS DIZOIXIZ 2982 HI0IH AFS.

T LfOl B0 HE BRI Aag, = 12 10.8 0lA H A

H 10. 27 == H =+ A2l 252 A&

M C.,. /CL, o, At pax A max
0.2 13.6 -2.6 2.2 13.2
04 12.2 " " 11.8
0.6 11.4 " Y 11.0

=EsazDo g =M (MO0.2~MO0.6)
S - I
1
cL E
0.5
O ... "
i / — — M=0.6 i
o5 R e
-10 5 ) 5 10 15
AOA
8 10.49. Ot8xs 58 =879 224 ol 2
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e
2. &= (Parasite Drag)
Hedz7 © 3% h=35000ft, £% M=06
(1) vhEEE, 43, g A4l
» FAAEC wE FAAAE, S APAS o] 85t Fett)
¥ 1028 M =0.6149] AR}, HAI1AE
AL | TA | UA S | FEmEg | FRmEg)
FF 1116 | 1.143 | 1.418 1.337 1.325
Q 1.0 1.3 1.0 1.08 1.03
A E A 5 Fett
11
Re =10° exp{ln(? 1)- (h/1000)46] 683860.62
(I - Swetc)
Lbar:z ¢ ‘Swetc) _ 341002.46+6879.34 + 22508.03+3630.25+ 614109 _ o oo .
et 6353.2
Re, = Re:Lbar-M = 24565641
0.455 =0.00253

~ (logy, Re, )2%® (1+0.144M 2)°%

. AgerEr)e) s, =1002ft2

Co fric+ form+int — z (Ct-FF.-Q. - Swe'[C ) Sy
=0.00253x (1.126x1x 3282.26 +1.143x1.3x 463.88 +1.418x1x1782.25 +
1.337x1.08x381.73+1.325x1.03x 443.08) /1092 = 0.019

7] A &

A

HEFEIN S Ay, 128812

oot

B

()

A
CDbase =(0.1+0.1222M 8)& _

0.001204
ref
@) A% 99
Mpp 2l =
o t/c
Agjq =2437°0| 22 (t/c), =———=0.149, C_ =00
COSA¢; s

M"=1.-0.25C, -cos 2 A, =1.0

ek

[e)

2] 10.55 & S o]&3 EFW Mpp =0.762
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f/c=0.009, A, =2032°0]2% P =54(t/c+2f/c)"3 cosA,,=2714

ACpige =PL (M —Mcg )2 ol A %-E

M 0.722 0.762 0.8 0.84 0.88
C 0.0 0.0043 0.0165 0.0378 0.0678

Tk vk 7Pgstd AHGA0 Speed Brake, > ¥ shA] ot

[¢]

= Leakage and Porturbulence &2 vk 312]3hd o)
AE 57 2 4719 45 A Fald=e o] 5% A=s F7rdEe] wEts
T Utk

M =0.6 o]] }\1 : CDmisc = 0'OSXCD fric+ form+int+base+wave

e
N
S
o
e

\

=0.000989

(5) & T H

A9 oIA @9 HFL A FEGel A FFsHE vhet gk,

M 0.6 0.7 0.722  0.762 0.8 0.84 0.88
Coo 0.0208 0.02045 0.0204 0.0244 0.0375 0.0598 0.0913

71050 2 e ATE b S el me AR adelth

0.1
008 | i
oo6 | T
8
¢}
0.04 [ Ty
,,,,,,,,,,,,,,,,,,,,,,,, -~
0.02
o
0.6 0.64 0.68 0.72 0.76 0.8 0.84 0.88
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& &2)| SHolA
3. REE A U FHTH TA
Step 1. L& HA
- 1
AdH S8 012, HIIM, K, = =——— 0|1
0 CL,Z 100 =" AR -+
HAHLEH = AdEU0IEt H22RH, Cy =04
2 10.29 O0toh =2 2 AH 2 HSo CHet R g2l H At
R
M K K
0 100 C.=0.2 0.4 06 08 1.0
0.2 0.1918 0.037 0.73 0.95 0.8 0.5 0.32
04 0.1818 ” ” " ” " ”
0.6 0.1685 ” ” " ” " ”
Polar Displacement : A C, A&t
1
ACL == Rk Crom 11069

OIIA,

CLopt = 0.8505(1— exp(~18.728( f / c)) = 0.8505(1— exp(~18.728(0.009)) = 0.132

oF

Cyg=04¢ M (¥ OIOIEIZSH)

2t Otot =0 CHet A G, s 2 A4
H 10.30 2F =240 e SRS H =, K2 Hbt
K
M AC,
C.=0.2 04 0.6 0.8 1.0
0.2 0.079 0.045 0.068 0.1144 0.1423 0.0694
04 0.076 0.044 0.066 0.1064 0.1355 0.0670
0.6 0.073 0.043 0.063 0.1028 0.1264 0.0643
ZIEHCZ 2 Otot =2 A0l Uote |KEESHS AL !
H 10. 31 Otot =2 LA+ HHl Ut & (S8+3DI)
M CDL
C.=0.2 0.4 0.6 0.8 1.0
0.2 0.0013 0.0049 0.0191 0.0611 0.1232
0.4 0.0013 0.0049 0.0187 0.0572 0.1180
0.6 0.0013 0.0048 0.0181 0.0556 0.1107
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0.2

0.15

0.1

0.05

Step 2. LE=H Al
( Rolles + RE8E )= 83719 &2 A0,
Chg ZAHZRH L3 220 I T A
Cp, =Cp  +K(C, —AC,)?
D Dpin L L (10.73)
T 10.32 =Y A0 s MHE 2| sEAXEEHSESD)
Co
M Comn
C.=0.2 0.4 0.6 0.8 1.0
0.2 0.02250 0.02380 0.02740 0.04160 0.08360 0.14570
0.4 0.02175 0.02305 0.02665 0.04045 0.07895 0.13975
0.6 0.02079 0.02209 0.02559 0.03889 0.07639 0.13149
8 10.51 |&gEis Ko oiad 21 8 10.52 oidZy =& 2at=aH
1.2 T T T T T T T T T T T T T
: HR\‘ : 1 /——7‘::/0 4
L | / ]
L A — S B |
| A i ]
: e _ —&—KO0 : :
| 3 T e~ — #—cL=02] |
L AN A X-m-- ~oe-ex -o—cL=04] | —e—mo2p 1
--X--CL:O.G . _E_ M04 :
I ——t——¢————— |--t+--cL=08] | ~°—MO6 | . |
o--—-—-=---- - --—--—-- ] - A—CL=1.0 i
i --8- K100 | ] i i
-IIIIIIIIIIIIIlllllllllllillllillll- 0 1 | I | I | I ) | I
002 004 006 TTO0STIINO. 012
01 02 03 04 05 06 07 08 09 M
M
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L Humxss 2 oms s
8 11.3  Static Margint S &2 23
Static margin
I
—

(ac)wb
S 1
e @ '\

Chn ,whb

_ i ( agﬂ (11.4)

Cw g
—% _cC h—h,)-(Vy -V}, 1-=—=
Gaa LQWB ( n) (VH H ) CLaWB da

s8N =E1c

A2 =EHlEH 8l v, 2

3t=l Static Margin |&.

- PABAE
ZOF RAlL et

LK Bl vy kel X010 =

—C, xStatic Margin

oC
MZCL (h_hn)z_CL (hn_h)=
aaa owB aWB AWB
(11.5)
Static MarginZt M2 ZotE Y H2tyd =0l N2 ZotEd A

Ol 2t Static Margin &Hal 2k(+)0| O{ OF &,

- Static Margin2t £=EW2|LYIl HAEO| H|d 2H
B N2 9X8sS AN otH &2D|9 M2 otEA =Dt
i d=01 Mot
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Pitching Moment Coefficient (C)
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= (1-2)

C L,
C

-c [(h—h

Cw g
oa,

x(1- 0.565)}

0.044
0.075

0.075x [0.0573 —-0.23x

0.000124
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vy = vy cke JHEUA 2= X0l =20 4J1= AolLh, 1 X0ls
1.9%01 XILHK @222 Mz dotEd EHols 2t 8l

OlKl 3 OIKi1,22 &I GIOIE Dt ChS &L,

= 0.075, CLa‘ =43, C_ = 3.38

c| \
Lim=08 M=0.8 w |M=0.8

A, = 27.70659 (deg), s=2551t°, s, =57.5ft’,
b=129.88ft (A=b?/s) =3.5, b, =58.1in, w, =511in
Zy =111.3310n, X =275.7510n, X, =289.8in

X =431.021in, Volume = 864.85 ft’

OlH, Jt= -l ¢, 8f= FotAl 2.

Z01) OS =0{& A0l CIOIHE =G HAHEHC.

Cny =Cayy #Cay s +Cuj (11.17)

2 6(X g — X g Jsin A
Co :CE{ L { an A ]{COSA—A— AT, (K o) H

X
4zA | 7A(A+4cos A) 2 8cos A A
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~p AR

d Y orAM ollA
1 3 tan 27 .7065
2|47 x35 | 7 x3.5x(3.5+ 4cos 27 .7065 )
= 0.075 3.5 3.52 6 x (275 .75 — 289 .8)x sin 27 .7065
x | cos 27 .7065 - == — - + A - . }
2 8cos 27 .7065 3.5
= 0.00065
D
C, :_1.3V0Iume P
B fus Sb Wf
_ _13x—204 8 (8. —_ (01678
255 x 29 .88 511
S X — X
oy, = [1-52 | 2 me "
s dg S b
57.5
3.06 x
_ 3.38x|0.724 + 255 45133 5009 x3.5|x 200, 431.02 -~ 289 .8
1+ cos 27 .7065 58.1 255 29.88 x 12

= 0.1066

422, A 111701 CHgotd, Cry = 0.1066 + 0.00065 - 0.01678 =

oL ¢, >08 &A0 I 2EHQ gl BRI EXFEHE= Ji=
HotE S 0l thet ¢+E0l JACHD Lol Sc2lot 8lCt

Ol 4 OIXI32 Cioleler ths2l HIoIEHE  0lE6tH C,ﬂ&*% TotAl 2.

z, =177.3'in, r=0 (deg), 2 =0.24

[
=)
[wl
0l0

O =01 & A0 CIOIEE 2 =6H0 Al AHSHCE.
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V35 x111.33x(2x58.1) _
(29.88 x12)?
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—338x] 0724+ — 255 0451133 0009x35 [x 212 1173 _ 1338
1+C0527.7065 58.1 255 29.88x12

C
Ci, = [CIL ch+(cl,,)r+c,

0IIM, (c,ﬂ)r:-%{%}:o (I'=0)

CL

Cc
[ﬂj Of g2 & 11.120A 22bA2] ZH 0l 2IaHA - 0.0012 (per
A=35,1=0.24

degree)
=, - 0.0688 (per rad) OILC}.

([t A, Cy,, = (-0.0688x0.075) - 0.2259 = —0.231

A 111801 tHZotH

Ci, =~ 023101338 = - 0.365 Ol Ct.
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