wll-017

- . - W gt — ————— s ¢ Y = - [N

-(s&-";;arter-chord location. on the mean aercdynamic chord as the -
401B wing planform. Wing thickness ratio was also-uodified
on the $.0.¥, wing to provide an offsetting effect to the

weight penalty imposed by the difference in taper ratio’
‘between the §.0.W, wing (0.40) and the 401B wing (0.20). A 8%%6% J,ﬂ,‘ﬁf
biconvex wing with a &/c of .04 BMS (based on exposed plans g@qgs 33(b)
form) was used instead: of ‘a copstant t/e = .04 to allow the TSRV
structural weight reduction necassary for minimizing the 5@;(93 3(5)6((1)
weight difference between the two wings, This ratiml" 18| wel Ly (a5
explained in moxe detall ir subsection 6, 5., . ‘dﬁl

—£3) Y'"e new ho:izontal tail, which was sizéd to the same
tall volume coefficient as 6012 (0.26), is so located that
the tail woment drm remains the same as that of the basic
4018 horizontal tail, This wing and tail relationihip was
established to maintain the original balance characteristics
of 401B 83 nearly as poksiblé on the modified configuxation,
The planform of the original horizontel cail-is also ra-
tiined. A comparison of the two wing planforms superimposed
ot the airplane is presented in Pigure 6.1+2 for & gross
weight of 16,800 pounds. |

6,1.2 Design Data

(U) - A summary of besic configuration deta for the §.0.W.
.aircraft at a uission weight of 16,800 pounds is presented
in Figures 6.1-3, -4, @&nd. 5. Baaic geometric description
‘date are given in Figure -6.1-3, Friction drag deaign data.
for the airplane are given in Figure 6.1-4 The normal area
distribution for the airplane with the 5.0.%., wing is pre-
‘gented in Figure. 6.1-5,
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BASIC DESCRIPTION

§ GW. 2 (6,800 1§s i’WC'T':"qu..',;\-( WY
: , Wi = Ga Lbs /L4 T o
S, Tet = 15347 (30sTALED) CONFIGURATION:_ADE. dD(R /Souisuiver
fwgimes  Pgw YV reA- 2 . ok
i {AF Dﬂltln_\.\hm F100- PRl 00} DATE L i 2 SO0
i
i :
[ ! BODIES — :
) . __ {neN P4 (INY Y {IN,] 2 {
| FUSELACE (panedtiogy ’_ A1 0 9 0
i ' FOSELAGE, SUTFERODY AL]:Q 0.0 . =402 (o)
d tapopy 143 01 . @z . 0
' :
i WipT
{ LT
g ‘ T 2ESEC.
. B INCLUOES Mol LGWATH [oFEN] & 4@% (5)6:’5’
] e SURPACES . -
AbB2O TV ILEI0 CULE. | 2% IORDINE-0 TBL. %106, L YI0&
- TR HRBIR, TAlL J VERY TAlL.  IJEMIRAL B
T AREA _ ] 28600 U2k3 1 2202, 248
= AR - psprcy BaTIO .00 3,43 LEh ) 073 |
ATTO | 0.40 0,135 _ D40} Ovat7d
E, | _+as2 +55 45 82
o Ey | ~7.34° vioqlt | -i@pt | +19°22!
i Q- curour * Bl . _
j R - ROOT CHORD(IN.)|  [&5.62 § 12%; §3 £3:91 47,03
U1 - TIp cHORD (N 6626 .o 2746 £8.0%.
b - SPAN (N[ 247,791 . 240 o4 45.09 14,01
] + 4/;7xm_g'e.,g § ;;}.,,‘ﬁ,g,;,‘,.,q/ 6% @ vout &%
A o L% ftq - ! - i S
ki o el g gt | AL | scewex
d | . Sdoo 51i8%7 Q. 2 v
X _ (I8 el A4l | $17,5% AP8 5T
v (TR. ). ) O *oag | ¥ 5150
% _ {IN.D o I =i3Bo o] _ ~i%.00
d = Averege buried szm&-%psu AR B
x = Distance aft from fuselage ncse to body nose ox surface fuselage
‘intexsection polnt, =
y = Digtance outbd fiom fuselage ref, line to body ref. line or vertical

gurface chord line, WLaz,
{ s z = Distance up {+) or down {~) from fuselage ref. 1‘£neﬁto body or
- surface ref iine,-,

) ‘ . ) . ) ) . . . Fﬂﬂ-'lh
- -5} Pigure 6,1-3 - Basic Deseription Data. Sheet = Configuration 401B
with §,0,W, Wing (U) '
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FRIGTION DRAG DATA 'S'EER'E'T_ PROJECT__ Aby DAY . FiaMIER:

88th ABW!! Pl

{5,800 1bs,
ﬁ‘}‘;, 6 bt i(ﬂ- WWTIONMWM E%A g
TAWa 1347 (USISTMLED) 'DATE ,;gggm
RuaIE ~ fxuw TR 22A-27
BODIES 18, aiaata;r‘? ) 54,)
e . . , Sgc 3.3 :.
© soDY WETTED AREA (¥r?)|LENGTH (1] WroTH (1) [aTeRT (18| Jecs, .fi" (a/ i'}
eusEiane, (opine] | M0SSIN  dden ! gpe | e
(W38, (Qusen): WL 2IR] 43ShA ) 435 D
orzce GaeUy | 2671 2061 4350) | 423018
"BODY. TOTAL ' e (.w-luswau PR
2ot 1360 Lm{ Toy wsnrle ‘.}hf?(: separole ty
SURFACES'
A 5 | EXFOSED | WA TAICK-
| SURFACE ETTED AREA (FT) |MAC LENGTH | NESE SWEEP| ATRFOTL |
' : ol ) {DEG.D
WING 4. [ %] ted 9 Pyl AT GawvER loms
M — 100] %378 | 1830 4‘6??&0&;«:‘._
Uy Tal 2y | 38| 51,931 3¢Sl peTp
| yEivphe Bus (2} o] oty T i7" eheoued |
SURRACE 'TOTAL, | 827.8
AIRPLANE mm] L [1'2&5.8']-
BASIE WING OEOMETRY :: T{:'ffé'“
AREA (¥T?) _— . P
ASPRCT RATIO N
TAPER RATIO 04
LEADING EDGE SWEEP (DEG.) 38 | ..
8% Figure 6,1~4 Frictlon Drag Data Sheat - configura:im 401p ¥06i<13
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6.2 'PEREOMNL’E

)] The perfomance characteristica of Configuration 401B.
with the 0.4 taper-ratio wing are based on the sawe misaion
definitions and performance ruleés as p:eaenued in Section ’
3,2 for .Configurationt 401B with the 0.2 tapef~ratio wing. Y}

—5- me LRASM performmice capabilities of Configuration
. 401B with the 0.4 taper-ratié wing aré compared with the
; basi.c 4018 r‘onﬁigmati.on in Figure 6, 2-Li The. comparison ia
) Jor the 16,800~1b si2& used for the design layout described
it 1a Section 6,1, The mission radius with the 0.4 taper-racio
: £8 115 n.mi less than that with the basic wing, which hes a
0.2 tapersrario for the theoretical trapezoidal wing (i.e.,
; without curved tips). Approximately one half of the radius
: 1osg is due to the 119-1b heavler weight of the 0.4 tapér-
ratio design, This 4is -2 resulting 119-1b loss of fuel when
the analysis is made at :a constant mizston welght, as is the
casa 1n this analysis, The femainder of the radiug loss s
due to the-lower ./D of the 0.4 taper-ratio wing.

- When the 0.4 tapet-ratio wmg deai.gn ig sized to meat
the 750-n.mi LRASM radius, it s 620-1b hieavier than the.
basic- design. (This 1s che xeason for having chogen the.
basaline desi.sn } The sizing of Configuration 4013 with z
0:4 taper-ratio wing to meet the LRASM radius reqiirements
‘wis done by use .of corrections obtained from the growt:h data
presented in Sect:iom 3.3 and 3.5.

5 The following corrections, obtained from-the Seétion
" 3.3 growth data, were added to the bagic aerodynamic data of
Section 6.3 Lo sccount for increased aircraft size. and wing

area change;
‘Mach” No . e@'
0.6 <0.00013
O . 9 'ﬂ0 00015
1.7 =0.00017
i 1.5 ~0.00045
% e
% 338 .
4
E
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16,800<1b A/F w/p Tanks

[ 5 WEIGHT: WING. "A" - wing "B" |

Structire
+ Wing 111 1b
« Faselage 18
~ Horizontal- Tai) —24
103 1b
Conctrols

- Surface Controls 19 '1b

Yume 15 &

{ezperay. |

T

-~ WING "B"

nﬁc n '8

» Hyd & Pnéu =3
i6
™. “Total 119 1b. _
8 : . : {. PERFORMANCE COMPARISON FOR LRasM- |.
| AERODYNAMIC COMPARISON |} ,
' ) WING WING EQUIVALENT
1 _ﬂ L . . . _.lA" "B“ : H D ﬁ “I
: j L iE M=0. B Gombat Fuel 1_.§§z. TFEE ‘3,3-
- a >——--—:-g§gg ...g;, ' eHccel Time, sé¢  36.1 34,8
=5 - =Turn Rate @ M=0.B 9.3 9.8
j _~Turn Rate @ M=1,2.. B.2 8,3
) +64 Climb: Dist/Fuel. 25/144 25/164 O
Cy ) Cruise Range Constant 5281 5563 =30
s‘i‘ O.Lln' 9 .226 9. 823
-M .870 863
.24 »TSFC - ° 872 .870
Resarve Fuel 4730 4H46 ~11
) Weight 219 0. _-51
Q0 : .;; 15
48) Figure 6.2-1 Comparison of 0.4 Tapei-Ratio Wing and: Basie 4018
. ~ Wing LRASM Performance (U)

&0 57228

|

C "rg.‘(" pﬁa
%@?ﬁf‘

.
£

{ 92 k.

o
»
o

(b){af

I 58 o7

o/

7
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'@%Fﬁ reference wing area was chamged from 280 sq, ft. to
" 1295,6 8q. £t. to maintain a constant wing loading of 60 pr ’

(@ The weight data presentéd in Section 6.5 were comcted
for chaiige: in alrcraft size. The corrections were made by
vae of the growth data presented in Section 3.5. A summary
.of the corrected weight data is presented in Table 6.2=1,

() The engine size was maintrasined fixed, and the propul~
- sion data from Sect:i.on ‘3.6 were used without medification.

(U ‘A summary of the misaion capabilities of the resized
Configuration 401B with a 0.4 taper-ratio wing is presénted.
in.Figuré 6,2-2, Tabulations of the pertinent data for each
segnent of the three missions are ptesem:ed in Tables 6,2~2
‘through 6.2-4. General pezfomance data are presented in
Figureés 6.2-3 through 6.2-12, Sensitivity to weight-empty
varistion 1s presented in Figure 6.2-13.
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FOIA (b1}
E.. 1352 3 3. (b)(4)
- : 14 I
68y~ Table 6.2-1 *.CONFIGURATION 4018 WITH 0.4 TAPER I J(
RATIO WING WELGHT SUMUMRY ;r b 0
(17,735-kb Adrplane Without Tanks) / (
P ' Weigh f' ’7;3
| | Ttews : (MT | 6734 l
1. SRASM snd LRASM
Basic Operating Weight - 12,566
Amounition (500 ¥ounds) 285
Two AIM 9-X Misgiles 348
‘Fusl . 536
"SRASM: ’{akeoff Grqss Weight 17,738
Two Full 300-Gallon Tamks. and Bylons 4,838
LRASM Takeoff Gross Weight 22,573
Basic ‘Operating Weight ‘ 12,566
One Half. Ammanition 142
‘Fuel for 20-Minute. Sea-Level Loiter 478 -
SRASM and LRASM Landing Weight 13,184
' 2. FERRY MISSION
& ‘Basic Operating Weight. 12,566
- ‘Missile Pylon (Removed) . =124
Agpunition (500 Rounds) 28BS
. Zero Fuel Weight 1 7
Internal Fuel 4,536
- Tvio Full 600-Gallon Tanks and Bylons: 9,348
> One Full 150-Gallon Tank and Pylon 1,309
;i Takeoff Gross Welght 27,920
) 1 ‘ -Zero Fuel Weight 12,727
3 Two Empty 600~Gallon Tanks and Pylons 1,506
- One Empty 150-Gallon Tank and Pylon 308
s Five Percent Initial Fuel 665
: Twenty-Minute. Saa~Level Loiter 584 -
" Landing Weight ¢ 15 7%
E TR .
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(427

(17,735-1b A/P v/0 Tanks)
LORG-RANGE AIR-SUPERTIORITY MISSION

50,130'

_M-.87 47,320
37,546' __M=.80__ _— — 1140,580"
I crov s vrTn A
.} EXTERRAL T:
i (2) 300 GAL :
} START COMBAT
. WITH FULL INTERNAL
} FUEL, NO: TANKS
’ 750 N.MI.

MISSTON RADIUS

SHORT~RANGE AIR-SUPARIORETY MISSION

COMBAT @ 30,000"
‘with tissiles
(3) turns @ H=0.8
(2) turas @ N@l.2
‘Accel ¥=0,9 to 1.5

264 WM,
© MISSION RADIUS

-{sg—l-‘:.gure §.2-2 Configuration 401B with 0.4 Taper-Ratio Wing Misaion

!

/

w-80
3 oso'

4 CRUISE WITH. EXTERNAL TANKS,
;

FERRY MYSSIOR

(2) 600 GAL + (1) 150 GAL

—

44, 710"

1

2478 n M1,
‘TARKS RETAINED

HISSION RANGE °

Takeo£f Gross Weight
Takeoff Distance over 50 £t
Landing Pilstance over 50 fr
Accel Time, M=0.9 to 1.5
Turn Rate @ M=0.B

‘Turn Rate @ u~1.2

Takeoff Gross Welght
‘Takeof€ Distance over 50 Fr

‘Landing Distance over 50 £t

Accel Time, M=0.9 to 1.5
Turn Rate @ M=20,8

. Turn Rate @ M=1.2

Pérformance Summary (U‘)

LONG-RANGE AIR-SUPERIORITY MISSION

22,573 1B
2,060 fr
. _..310 fr

3%.6 sec

9.2 deg/sec

8.0 Beg!sec

SHORT~RANGE AIR-SUPERIORITY MISSION

17,735 1b
X,370 £z
3, 320 f

35 2 seé

10.1 deg/sec
8.7 deg/sec

aree

038 9TeeL'0’3

(B)e) ¥'1
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—£5)>- Tabie 6, 2-2 CONFIGURATIOR -4018 WITH 0.4 TAPER RATIO
WING TRASM MISSION TAB‘ULATION ()

.r_ligsion Phase ‘@h ?ﬁ) w&ﬁ?“ %1 9" 'I’nm?_ 3 19
Initial Weieht 0 o | 29573
— Grouad Gpexation . _335
. ) ¢ 22238 .
Ace: Q- C13 "s eed 258 :
- 0.50! o 1 21980 2904 [0.875 |
Cliwb to ‘Gruise: AL, = 537 : ..
~ 1 Q.801 375461 21643} 2645 1 0,825 |
___pg_;_wnd Giutse 1 2923 B .
: 080! 40580| 18520
“Drop_Tagks . ‘ | 785%
(84 7#Tankt: 6X*Fuel) 0.80 | .4058Q] 12735
Coshatr (199X
4cuel 140,9-M1.S D.9=3_5[ 30000 384
W {212 Tuxps - 1.2 1300001 "~ [ _ 863 :
& T__(2)M0.8 Turns. 0.8 1 30000F 220 2Tl
0.87] 30000l "15738] |
5 , - ? T :
‘ . 0.821 3000015390
Deop % _Ammo . 143 1 '
: . 0,87 | 300001 15247 2636} 0,876
. Climb to Crixige AlE, ‘ - 152 -
) 0.87( 473211 1508S5¢ < 1634.1 0,R59:
.___Raturn Crniise : s 1911 i
0,87 | 50133| 131 ¥
Descend. B DN 0 L
0.281 0 | 13184 1295 | 1.117
nding Reseyves - 1 476 . j .
_....(zsz.mnm 8.1 ‘
__Z.ammsl_h%h" 12708 :
1 ‘ ]
“#*62 1b. Acditiooal zuei Needed =
1

IdIMEY. 188

(@ree 038

+



https://��"�"..So

Lo

e NCPTE= 4t e FTAD

£6)- Table 6.2~3 CONFIGURATION 4018 WIIR O. &: TAPER RATIO
WING SRASM MISSION' TABULATION (U) -

(BXe) 5L

‘£'¢ 938 976EL0'3

(1)(8) viod
idI/MEY Lhed

e A n

: : ~ T
—— Toch |0y [PRie i Tkt Ge eSS hEm Cgpe oot
Toirial Seight ST O V7T S : '
—._firound Qpexafilon L __ ! 246% 0. 0
) 0 ‘
—__Accel to Nidih. . ,. T3 T TP
o _ 0,501 ©__ | 1729 - = 2431 | 0.875}  6.09) :
—Climb to Cruise Alr, : 477 [ =10 . __t :
| 0.87] A5117] 1681 » ~ 1838 {0.853| 9,21
—Suithound fxpise ' 1 6191 200 { .40 M
0.B7| 45869 1619 Y .
ComBat . e H
Accel MO.9.5 _ [0.5-1.5 30000 3330 | o] -
—{2M1.2 Turas 1.2 1 30000 7831 .0 | 02 L 63 1
(3)M0. 8 Turns- 0.8 | 30000 701} © .03 8190 4,40
0,87] 30000; 1437 | . j -
X o BGR| 0. 0
= 0.87] 30000} 1403d .
0,871 30009 2 "1 24301 0.876] 5.50)
4 1 _1s3f- 27 |_.061} . . :
0.87; 49289 13734 . L 1485 { 0.865( 9.32
N S50 237 | 43t .
0.87| 50133 13184 - ° '
- 1 1) o | o | ' :
0 0 | 131 ‘ 1295 ) 13171 10.700
%761 01 .33 ‘.4
‘ Zero-Fuel Weight uv'nnj_ )
..'l .

> e cmnma
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6.3 AERODYNAMICS

() * The: aerodynanic charactéristics for Configuration 4018
+with the 0.4 taper-ratio wing. were generated through use of
the same methods and wind tunnel data as were uséed for the

basic 4018 configuration of Section 3.

6.3.1 ﬂiﬂimpm Drag

) The total minimim drég is plotted in Figure 6.3-1 for
varfous altitudes, The minimum drag coefficlent is higher (oMl ABW’,U%;I
at supersonic speeds because of a higher basic wave dra
b : & : asgesislsc)ss

and oo drag reduccion due to curve tips, as discussed in
Subsection 3.3:1. [The net wave drag coefficient is ,0030 %
higher at Mack ‘1,2 &nd .0043 higher ac Mach 1.6, F '-5- 5(4,‘)(}’\‘1’

Ssc 4 c.ou.,{g;

(4]  The drag component and growth curves of Figures 3,3-2
‘ apd 3.3-4 .are applicable to chis configuration,
6.3.2 Drag Due to Lift

) The drag due to Lift shown fm Figures 6.3-2 through
6.3-6 also is derived from the FX wind tunnel tests discussed

in Seétion 3,3, \The induced drag for the 0.4 tdpér-ratio |
wing is higher for the following reasons: %&AB |Py1@,.
i
; . 1. The increased wing cutout (i.e., increased  |[EFR8! 3 ‘
: trailing edge sweep) causes a reduction in (b¥4) %% ¢
CLq and therefire a reduction in span effi- |14J@NUB. 3C5X X
ciency since lfe oc 1/01,0, JEC.E L'/"&;f

2, The crapezoidal tips have less span thag
the curved blps; AR = 3.0 instead of 3. 2.

The ner result s that the 0.4 taper-ratio wing has about
10-percent- higher 4indiced diag at subsonic. speeds and at
Hach I.ZA

(0 The associated leading-edge-Flap.drag-is plotted in.
Figure 6.3-7. It is essentially the same as that for the

basic 401B airplane.
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6.3.3 Tyim Drag

. . 88th ABW/IP|
) The trin dfag shown in Figure 3.3-13 for Configuration ;gl@gm@; \
4018 also applles to-the 0.4 taper-vatio wing. 525?&.{53£‘5
E : . 6.3.4 'Trimmzd,Drag.Pp}ara
() The trimmed drag pelars and configuration polars for

4018 -with the 0.4 taper-ratio wing dre given ia Figure 6.3-8
theough 6.3-17: The (L/D)yay datd plotted in Figure 6.3-18

are, as expected, lower than similar data for the basic 401B
configuration (see Figure 3.3-25). :

6.3.5 Lift and Buffet Dats

¥ (u) The Cp-ve-ar curves, control limit Ci's, and buffet
) ' boundaeries shown in Figures 6.3-19 chrough 6.3-23 are de-
rived from the same wind tunnel date as was used for the

[ ‘ _basic 401B. However, an adjustmént for the change 1n taper
£ ratioc wes made. This correction ia smell, since Cpry i8

reduced only about 3-percent from that of the basic 401B

A 1 20 emn e o o
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	Structure Bookmarks
	(S) quarter-chordlocation on the mean aerodynamic the.· 401B wing planform. ·wing thickness ratio .was also modified on theS.•·O.. W,. wing to provide an offsetting effect to the weigth penalty imposed by. tlle difference in taper ratio 
	"between the s·.o.w. ) and the401B wing .(0.20). A 
	. . 
	biconvex wing with a t/c .of .• 04· RMS based on· exposed plan 
	.....•
	form was used instead, of a constant t/c •.•Qtt to allow the 
	. . . ·. : 
	structural weight reduction necessary for minimizing·the. weight difference. between the two wings this rationale is 
	-.( . . 
	explainedin more details in subsection 6.5 .. . 
	• I • 
	new horizontal tail whichwas sized to· .the· same tail volume coefficient as 401B (0.26) is so located that the tail moment arm remains the same u that of the basic 401B horizontal tail wing. and tail relationship was
	This established to maintain the original balance characteristics of 401B as nearly as possible on the modified configuration The planform of the originalhorizontal tail is also re-. tained. A comparison of the tow wing planformssuperimposed on the airplane is presented in figure 6.1-2 for. ·a grossweigthof 16,800 pounds. 
	_6 1. 4 Design Data 
	A Summary of. basis configuration .data for the S.O.W. aircraft at a mission weight of 16,800 pounds is presented ·in figures 6 1-3 -4) and.. -5 basic geometric description ·data. are.· given in figure -6.. 1-3_.. friction drag design dat:a. for the ·airplane are given in figure 6.1-4 the normal, area distribution for the airplane with the s.o.w wing is pre ·sented in ·Figure. 6.1-5 
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	(S) Figure planform comparison -· configuration 401B vs. S.•O.W..-wing at 16,8006.1-2 wing .Mission weight · (U) 
	.Secret __ 
	basic description 
	lbs W/S l bs ft2 
	GW 16,800 Project -f'lli'I, 
	configuration adf
	T/VS 1.397 uninstalled engine P&W )iF 
	DATE• · 
	AF F1000 PW-100 
	f. 
	j 
	·= Average sem = x= Dlstance aft from fuselage nose to body nose or -surface .fuselage intersection point . . y distance outbd from fuselage ref, line to body ref. line or vertical surface chord line . WL92 _z = distance up·.(+) or down (-) from .fuselage ref, line to body or surface ref line · --_ 
	(S) Figure 6 l-3 Basic. Description Data Sheet = Configuration 401B 
	with S.O.W Wing (U)335 
	\ 
	. 
	,. 
	Friction Drag Data project adv day fighter 
	= 16,800 lbs 
	configuration 401b saw wing
	· T/W• I397 C(uninstalled) .date 22 june 7
	engine P&W 
	bodies 
	= 60 lbs . 
	basic wing geometry areaft2 
	aspect ratio 0 
	Sheet: -Configuration 401B 6061-13Figure 6.1-4friction Drag data with s.o.w. Wing (U) 
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	Secret 
	.6. ·2 -performance 
	Toe; performancecharacteristics of configuration 401B with the O.•4 taper rati wing are basedon the same mission definitionsand performance as presented in section
	rules 
	3. 2 .for configuration 401B with the 0.2 taper-ratio wing. 
	--$-the LRASMperformance capabilities of configuration 
	.. 401B withthe 0.4 taper-ratio wing are compared with the 
	I 
	basic 401B configurationin. figure6.2-1 the comparison is for the 16,800 1b size ·used for the design -layout described in section .6, l, the mission radius with the .o.•_4 taper ratiois 115n.mi less than that·with· the basic wing which has a
	taper ratio for. ·.the. theoreticaltrapezoidal 'fl'.ln& (i•.e • ., withoutcurved approximately one
	tips half of the radius loss is dueto the 119-lb heavier weigth of·. the 0,4· taper ratio design . this is ·a resulting 119-lb loss of fu;el when the analysis is made at a constant mission weight as is. the case in this analysis the remainder of ·the: radius loss is due to the lower L/D of the 0.4 taper ratio ·•wing, 
	..l.:it-. when tl!e 0.4 taper wing design is sized to meet the LRASM radius it is 620-lb heavier than the basic design (This) is the reason for. having chosen the baseline design the sizing .of· configuration 401B with .a 0.;4 t:apu•ratlo wing to meet: the W&'M. .~i.u9. re.q_\iireu.ie!ll:;& 
	·was don., by uae .0£ co_rrect;ions obtalltl!d. ~ ·tb~ growth dat4 pr«aeuted· !it Sect:.ii;iria. 3.• 3 .. ana 3;.5. . 
	• I 
	-ffr-Th~..cocre¢tions1 .obtained ·from••the Sec~ion . · · 3·,•3. growth .d~t!I•. ~~ acJ.de~ to ~he-ba_sio aet~d~:Lci data 9f Se~t1-on ·o.,3 to a~coqnt for tnc~aed 11':Lrcr,aft size. anil··wigg
	area change: . . . . . . . . 
	.0,6 -o.o.oon o•.a.. -0:;0.·ooil 
	0.9 -0,00D15 
	1. :,· ..;.-0.• 00017 
	1.·.5 -0.:0004.5
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	6,3 A~OD.'iNAMIC$ 
	(U) The: aei'~d·ynaniic cha-ractert·irt.ics .f.)r Configuratiqn 401B· ..,with ·the 0,.4 tapcn:-ratio wil)g. were g~_«rated ·through· use of ·the ·same iae~Ji;ods· and wine ·turine.1 da,ta. as we l:'e used for the :bade 401B ~.Q.1lMg1.1r~ti011. pf Se~.ticm, .), . . . 
	·-rh~ i;:o~aL "'1.n~um drag is plot.tee .:1n :Figure 6,3;.l -;for. .varip\ia al:t'itudes, .The ni1'nimum: dr•g coe-ff~cle{l.t is. hi.&h,J;" at supersonic speeds because 'Qf· a higher ~ic wave drag 
	a~d 1i'o drag redui::c'lon ~~ ti:Q c~e i::Lps ,. as' discussed ':Ln Subs·":c~ion· 3,3; l.-.J!iie net· wave.' drag coefficient -i:il ,OQlP hi~h.e-r ·l!Jt ·Hach ·1,2-an!i .~0.43 ·.highf:r a_t !14ch ·1.j,;J 
	(li) Ther ~rag c.omp·oneD.t aQd= growth: curves of :Figures 3 • ~ -? a.od· 3·.3.4 .a-re applicilbl:e to ~his configuration, 
	~.•3 .z Prag_ Due to J.ift 
	_(µ) The drag due ·eo l'if't :shown £n.·F'J.gure.s -6 •.3.-2 th-rol,lgh· 6.3·-6 _also 1s: dei.,!yl;ld £:r1:1m·,tb~ F-X •win~ -tu,;ipel. · t~.s~s ~i~~~sed i'!\ Seqtlon· 3,3.•. Uhe 41cJuc,d .drag fo_r-t;he Q,4-ta:per-ra · 
	win~ _is higher ·fQr the .fcill6wing rea~ons:: .. ;i'fl~f.f~ --~ 
	1, Xbe wing c,utot1t (i.e. ~ µ1cr.eased· ~~~; 3 3, trai],.in_g edge swee_P,)' causes a _reducti_~· in (~)90 /';$:! 7& , ,lo! CLa and t:herefore a );edtic.tion in .sp&ll effi-1.4J.($)):(gB,a( .k'l ciency· &:Ln'1e l/.e ~ 1/Ct~ 
	.2.. Tbe trape1.o:Ldal. t:Lp·s · ha'ir• le11.1 a.plln thaq flie :C1,1rv.e<1.· .t.lpf,l i Alt • :L-.0 instead_ of·· 3 • i: 
	?be net result i's that the 0;4 ta-per;.Prati.o .wing has ab9ut lQ.•earcent· higher ·induced drag llt 11ubsonic. ~pee~s. amf at· ttach l~. 
	(U') Tbe· _a.ssoc:i,t;ed .lead4lg-~~e"'l:~~p·.drag..·if .P~tt~. in F·igur."'° 6.,3.-7. It. is esnrittallr the same a~ tha.c for t:b.e ~sic 40_1B ai~lane. 
	357 
	·6.• 3~3 ·-r.~iin Dta$ .
	T.h.e 'ttl!ii ,drag shown ',in :f~gu.re ;,.3-ll £9.r .Config~ratlon 401B also ·applles ·to· the. Q,·4· ~pe~-ra~ia wing.,= 
	6.,3 .. 4 ·T·dlllPIBd.Drag 
	(U) The trimmed d.rag polars .an.cl con·(~gutati°" polars·· .for ~Q.Uh~i:t~: the! .0. 4. ~aper-!'.atio ,ring. lire g!ven iil Fi~ure· 6.l,•8 through· 6. 3.-17 ~ ,:?e (~/D)ma:ie ~ata plotted in Figure ~.3-~8 
	&·i.'ei, as expec r:ed, l'pwei: t~n :..imil.Ji:-da:ta for. tjle ·ba11.i,i;: 4:01B c.onf'.lgur,t;f,on (s.,c1· tlgure 3 .3-2'S). .. · 
	6~3;i· 'Li.ft and Quf'fet .Da):~ 
	The .q1;-vs~ CUrl!'U,. control 1tmit Cj/.S.·, a~· quffet. 
	.(11). 
	~ri•s: .show11 .in F·tgu;e-" 6,!-19 through 6.,3·-23 are de.. dV'ed f~m 'chi!! sam~ wbu! :tunnel data as was u.se<f ·for the .4.0.l~,·. Howe."{•:r, an ad~ustme~t ~o.r the t;h,arig~·· if! ta:Jl!l-r 
	ratio wu .ma~~•. This car~ctian is· smal,l, 1 since Cta 1~ re.d~ed only .~bout 3-percent fr0111 th~.t of. t~tt1 basic 40:1B. : 
	. . . : 
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