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3.1.3,2 Growth Data.

The conftguration design data chat weke generated in

‘the growth. study to supporl the structure. aerodynamic,.
.and performince gnilyses are summerized. in Figures 3.1=13

through. 3.1-24, The variation of airplane wetted area
with airplane size (mission welght) and a definition of
the major atrplane components contributing to the wetted-
area total dre shown in Figure J.1-13, The breakout of
wetred area versus mission w21ght for the various major.’
components -1s shown in Figure 3.1«1%4. The manner in which

selected key characteristic fuselage dimensions vary with.

airplane size-in the growth airplame family are plotted’
in Figure 3.1~15. Similar variations of selected key
characteristic surface dimensions for the growth family

.are plotted in Figure 3,1-16. I Figures 3.1-17 through

3.1-22, general airplane geometrie data dre summariged
for the datz points &t the cliree gross weights used to
establish the growth family. A nowmal area distribution

curve and fuel distribution plot are preserted for -the

basic 401B configuration {16:800-1b mission weight) in

Figures 3,1-23 and 3,1-34, respectively,
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~ 3.2 PERFORMANCE.

“Both basic. performance and sensitivity data are pre-
gented in this section for the large single-engine concept
(Conflguration 4018), Performance data are presented in
the form of maneuver-dars (i.2., energy rate vs turn rate;
persistence plots, and thrust fequired) ‘for the aixcraft

with 50 percent. fuel and in thé form of misaion data for

the three missions specified in the. Statement. of Work and
described below,

3.2.1 Missien Definitions
Three representative alr-superiority fighter missions

werc ‘used for aircraft performance évaluationa. These are
short- and long-range alr-supefiority wmissions and & ferry

mission. (The ferry mission is important for deployment
considerations.)

1. Short-nc.nge Air-Superiority Mission (SRASH) ~
This is.a radius mission without external
tanks. The minlmum desired radius is- 225
n:mi. The payload 1z two AIM-9X missiles
and 500 rounds of ammunition: -The miasiles
and one half of the ammunition are expended
at the end of combat. The misgion rules are
a8 follows: B

a. Ground Cperation;

Six minutes at. power setting of

T/W = 0.2
1’1. Takeoff and Accéleration:
rusl = _ M1 W+ W
gli-b)1 2

§ = Sea~Levael Scatic
L = Climb Speed (¥ = 0.5)
W = TakeofF Gross Weight, 1b

W = Maximum-Power Fuel Flow, 1b/sec

67




T = Thrust, ib
D = Drag, lb
V. = Velocity, Tps
c. Climb is velculated fiom sea level
at best climb speed to best cruiss

speed and altitude, Range -accumu-
lated s credited to radius.

d. Qutbound and return legs.are optimum’
speed and altitude (no dash),

e. Combat fuel allowance is that re-
quired to.zchiove the following maxi-
iura power Mmaneuvers et the 30, 000-£t
glettude at the averege combnt: weight.
(average combat weight. equals veight

8t start of combat - % combat fuel).

‘ (1) Gonstant altitude secelération
from Mach 0.9 to 1,54

(2) Three (Pg = 0) turns: at Mach 0.8
{3) Two (P, = 0) turns at Mach 1.2,

(Missiles and one half of ammunition
are expended at the end of combat).

£. Descent: WNo fuel used; no rangé gained.
g. Lanaing:~ 20-winute sea-level endurance.

Long-Range. Alr-Superiority Mission (I,RASM) -

This 4s a radius mission in which all fuel

tequited prior to combat is external fuel so
that combat starte with full interual fuel.
Tanks .are dropped at start. of combat, All
other mission rules are the same as speci~
fled for the SRASM; The dna:tred radive is
750 n.mi.

. .Ferry Misalon ~ A non-refueled ferry range
‘of 2600 n.mi is deaired. External fuel

63
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—£5 tanks are used and retained and full ammuni-
o ciou~(500 rounds) but no missiles are cerried.
Fuel allowances for takeoff and landiug are
the sape as. for the ‘SRASM plus 4 fuel reserve
of 5 petcent inicial fuel (initial fuel in-
cludes exterhal tankage).

3.2.2 Thrust-Drag Bookkeéping System

)] In the system of thtus:-drsg bookkeeping employed, all
components of drag. that do not vary with power setting dre
included in the aerodynamic’ drdg data presented in Section
3.3, The aerodyndmic data.of Section 3.3 are for a capture
ratio of 1,0, a reference exhaust nozzle position -(40-inch.
diameter at the exic plane) and a referénce nozzle pressure
ratfo which 1s defined ip Section 3,6. Any effects due to
changes in power setting are included in the propulsion data
presented in Section -3.5.

3.2.3 Basic Performance Datd

—
—fﬁ}‘ Configuxacion 4018 performance data are presented for [88thABVARE.
the altcraft sized to meet ithe LRASM required radius of 750 |FOI 3 é j

n.mi. The size aircraft required has a mission weight of
17,115 Ib (L.e., full-up weight with mission payload and
wi:hout external tanks which is the ‘SRASM takeoff 8ross:
weight &a well as the LRASM initisl combat ueighc) This
is an’ increase. of 315 1Ib over the aircraft size (16; 800 1b)

-‘ﬁﬂ

é ¢ t{é ‘lﬁﬁ

ysed for the initial layout and evaluation. This increase '
18 caused p:ﬁmarily by che ferry-range requirement,

The 'variation of ferry range with external fuel for a
16 Boo-pound alrcraft (Figure 3,2-1) shows that a takeoff
gross welght of nearly 27,000 1b is required to obtain the’
2600-n.mi desired ferry range with external tanks retained.
This is a 60-percent overload above the basic wission weight
without tanke (16,800 b), The initial structural weight'
evaluation considered an overioad capability of 40 percent
above the full-up elean airplane weight, which approximately
corresponds te the takeoff gross weight for the LRASM (i.e.,
the maximum overload coddition specified in the Statement of
Work). The additional 20-percent overload capability for
the ferry mission resulted in a 101-1b inerease in the dry

weight of the 16,800-1b aircraft for larger tires and gtruc- {
‘tural beefup. This 101-1b inérease dua to idereased ovérload -f
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)

apability together with a 36-1b increase due to revised
weight estimates vesulted in a 61-n.mi reduction in the LRASH.
radius, 4An increase in size to 17,115 1b was requived to
regain the lost radivs.] Thus, while the aivcraft was pri-

marily sized for ‘the LRASH, l:he 'sizing was also influenced
by the ferry-mi.ss!.or; vequirements .

The performance: data presented in this section are for [88th ABW P‘? i
standard-day conditions and are based on the following basic FOIA

G:Sﬁbjs 3,

4, -Propulsion dats présented in Section 3.6,

The follewing corrections, obtained from the growch data
presented Lin Subsection 3.3.1.3, were added to theé basic
aefodynamic data of Section 3.3 to aecount for increased
-aireraft size and wing area changé, & reference wing area:
increased from 280 sq £t to 285.2 sq ft: to maintain a cone
stant wing loading of 60 psf,

‘Mach No, »-Wn
0.6 +0,00013
0.8 ~0.00013
0:9- -0.00015
1.2 ~0.,00059 :
L.5 =0.00045 l

The welght data.presented {n Sectl.uu 3.5 were corrected
for the change in:dircraft size. The growth data presénted
4n Secthon 3,5 were used to make the corrections, A Summary
of ‘tha corrected weight data is presented in Table 3.2-1.

The -engine 6ize was. malntained. f£ixed at. & scals of 100%,
and the propulsion data from Section 3.6 were used withdut:
modification,

The ‘summary of the resized Configuration 401B.'s misskon

- capabilities 1s presented in Figure 3.2+2. Tabulatlons aof

the pertinent data for each segment of the thxee missions
are presented in Tables 3.2-2 through 3,244,
7%

.data: - ' }
1. Aerodynanmic data pregented in Section 3.3.. ﬂaﬂgﬁ"‘i[ﬁ» ,gA
4, Stability and Control date presented in 80 g "ﬁg"é@
-Section 3.4, ,_'t.’.(y g &
3. Welght data presented in Seéction 3.5. v‘(’i{fi‘: /
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v General performance data are presented In support of

the tabulated daca. These includes
L. :ak,eo.f.f Per.fomnc,e (Figure 3.2-3)
2. Landing Performance (Figute 3.2¢4)
3. Indtial-Glinb Performance (Figure J.2-5)
4. GClimb Aftér Combat (Figure.3.2=6).
5. Crilse Performance: (Figure 3.2'-7'.)‘
6. Combat Fuel Allowance (Pigure i3 2-8)
7. Sea-Level loiter Performsnce (Flgure 3.2-9)

Q) ‘Maneuver parformance data in the form of énergy xate
VErsus fuin rafe, persistence plot, and thrust required are
Ppresented in Flgures 3.2-10 chrough 3.2-12, respectively.

(n Sensitivity o welght-empty wvariations is shown in
Figure 3.2-13. Seasitivity is shown fo¥ two mechods of alr-
erafc growth, One i3 for the case where englne size, wing
avea, and fuselage size are fixed, The migsion weight (1.e.,
full-up weight with mission payload and without external
tenks) changes by the amount: of weight-émpty change and the
amgunt of -internal fuel change required to maintain the LRASM
radius, 1In the 6ther method, a constant wing loading is
-waintained while the engine size is held £ixed. Mission
weight cliznges by the amount of welght-empty change 4nd the
amount ‘of intérnal fuel and structural weight change agso-
clated with the change in aircrafg size. The relationship
of internal fuel and structural weight chauge ‘with the change
in ajirervaft size (maintainiog constant wing loeding) is dis-
cussed in Section 3.5,

4))] Performence sensitivities for the case where the engine
size 15 fixed and che wing loading is maintained. at .60 pst
are shown in Figires 3,2-14 through 3.2-20. The s:.zc varia-
tlons G6f the fuselage, talla, ete. for this case are as

diseussed in Section 3.1.

72
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~+g)- Table 3.2-1 CONEIGURATION 401B WEIGHT SUMMARY'

(17,115-1b Alrplane Without Tanke)

Y Yten. -

Weight
(ib)

1. SRASM and LRASM

Basic Operating Weight
Ammunition (500 zounda)
Two AIM 9-X Hissiles
Fuel

SRASM Takeoff Gross Weight

Two Full 300-Gallon Tanka & Pylons
LRASM Takeoff Grosa Weight

‘Basic Operating Height

Dne Half Ammunition
Fuel for 20-Minute Sea~Level Loitei

SRASM and ERASM Landing Weight

_2. FERRY MIBSION

Basic Opetecing Welght
Minsile Pylon (Removed)
amwnition (500 Roupds)
Zero ‘Fuel Weight
Internal Fuel

Two Full 600~Gallon 'ranks and Pylons ‘

Orie-Full 150~Gallon Tank and Pylon
Takeoff Gioss Wei.ghr.

Zero Fuel Weight
Two Empty 600-Gallon Tanks & Pylons
One Bwpty 150-Gallon Tank & Pylon

Fivespercent Injtial Fuel

Twenty-Minute Sea-Level Loiter:

: Landing Welght

12,225
285
348

4,257

17 115

4,838
71,953
12,225

142
4h7 .

i

12,814

12,225
< - 124

285
12,386
4,257
9 348
1,309
27,300

12,386
1, 1506
308
633

554
15,409
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Lt o o - 8.——‘
(17,115 1B A/P. W/O TANKS)
LONG RANGE AXR SUPERIORITY MESSION FERRY MISSION
1 50,560° , , _
) )(5,3‘6 4.8‘,600' - N e P |
38,210 ¥=.80 - — 41,000° M~80 T 45,430
ALT | [ crulsE WITR. ALT ¥ 36,130

ALT

EXTERNAL - TANKS-

[ ¢2) 300 caL
[ START COMBAT
WITH FULL INTERNAL
H FUEL, WO TANKS
P 750. N ,MI.
S

MISSXON RADIUS

SHORT RANGE AIR SUPERIORITY MISSION

50,340 |

50,070"
H=.86. 47,000
46, 290%
" COMBAT @ 30,000°

with miasiles .
(3) turns @ ¥=0.8
(2) turns @ .M=l. 2
Accel ¥=0.9 to 1, S

239 N.ME.
~ MISSION: RADIUS

11

! CRUISE WITH EXTERNAL TANKS,
] '(2) 600 GAL + (1) 150 GAL

2614

L

N.MI.

TANKS RETAIRED
1

MISSION RANGE

1ONG RANGE ALIR -SUPERIORITY MISSION

Takeoff Gross veight 2
'rakeoff Distaance ovet S0 ft
Landiag DS atadce over 50 ft
Accel Tiwme, H=0;9 to i.5 3
Turn. Rate @ M=0.8
T\n‘,ﬂ: Rate @ li*’).';z

1,953 1b

1,970 fr
3.330 £c

5.5 sec

SHORT RANGE AIR . SUPERIORITY MISSION

—6)-Figure 3:2-2 Configuration 4013 Mission Performance Sunmiary ()

9.8 degisec
8.1 deg/sec

Takecff Grioss “'eigl'\c 17 115 1ib

Takeoff Distance over 50 ft. i,330 3

Landing Distance over 50 It 3 ,330 f&

Hecel Tiwme, M=0.9 to 1.5 32 4 sec

Purn Rate @ M=20.8 10.9 deg/sec

“furn Race @ M=1.2 9.1 deglsee
Y
= E
g g2

(q)e'e "0as 92658103

__IdMBY s
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463 ‘Table 3,252 CONFIGURATION 40LB LRASH MISSION TABULA'IIOR {n

Siise don Phase & 100G b S R i .
- - . -l .a:‘ .&I r--.,— __.v_}m
_Tnitia) Weight 0] 0 121953 ) !
——Ground Operation. : 322| @ 0 i
~ 0 0 _ {21626 éaé ' .
Bceel to Climb Speed | B I 4%91.. D .31 ! s
-500] 0 |2k377 | 2738y 875 § 7. 0 - )
_..Clizh to Ciuise Alt. . 1 5061 . 38 ' .08 : i
i 80_) 38212120874 ) | 2250 ;| .B27: | 9.35 I
‘Qutbound Cruise “2311 1 212 12,54 - ) '
T 1780 { 4100018160 [ 16« _ % i
____Dxap Taoks, ) ) . 1045 1] [1] v
Mﬁ—lBﬂlﬁr_elL +80. 14100 {17313 — E '
Corbat — —~omeT) 086y [ 1
Accel ¥0,9-ML.5. 5.9‘-13' 30000 36010 010 :
e (2.2 TvEDSs 1,2 130000 831 ] 0| .05 690
2}#0, 8 Turns 0.8} 30000 2161 0 | .031 .880 i 4
- 0.B6 | 3000015228 | . ) -
.. Drop -Payload _ i 3481 O 0
i 0.86_1_30000] 14880 |
Drop % Amm H 1,343 0 Q.
) 0.86 | 30000) 14737 2208 U _B7S | 6.40.
: Climb to Cruise Alt. ' G40 26 ! .05G| _ A -
0,86 | 48605[14588 |, . 1490 | .863 | G.89
g_etm_m Y 1774.1 726 | _1.46 :
0.86_| 5053912814 | - -
Descend - . g .0 a
27 o J12814 ). b 11100 |1 1404 1079 1 il
. Landinz Reserves. A . s ) 1. . bl » g
._gzn_nm.z.musm : 2 I B2
" Zero-Fual Naight_ 132367 ; — ERE=2
4 : 1 4
- 1 i 8
f | ; %
g .
EERSISEIISEIIIRY :




. A 1
—3) Teble 3.2-3 CONFIGURATIOR 4013 SKASK MESSION TABULATION (U} . )
' . L. . X ch . ) p TRl L€ L At
Misston Phesc iHfech | VBT ‘*2‘&3‘1 (nmz,a }'é"‘ﬁ "w‘_ﬁé’f}f&jﬁa}ﬁ"ﬁ?‘ CgabacCoghar
o imishal_Helghe TR § 1 53 A A
__Emmd..()pm i s .___;2._38 o ; Q0 ! i L -
0" O__ii6B77 | A T " i S
_.Ac.cel_to_CJ.mh..Sp.ced 19| o .10 i . ~t T i
.50 | O 116687 : 2254 ©_.B751 6,18 ! S
. Climb to Cruise AlL | i 450 43 + .10 " '
() gs 46291 | 16237 ] 1690 .8551 9.73 :
——..Quebound, Gruise. 5633 197 .39 - . .
. 0,86 47001 | 15674 ) ! d : T i
— Conbay, 4 (1722 (.06) i} ; o 4 -
: b . T . t : S
- :Accel MO,9-M1.5 -9-1.5 [30000 _ 3091 0 | .OL | ) '
(2,2 Tuxns 1.Z 30000 §. 7561 0 | .02 .a%g; 5.7¥
(3)40,8 Torns: 0.8 (30000 1 | 659 0 1 .03 B8O U %,
) 0.86- (30000 ; 13952 : - T
~ ___Trop Payload i 38| 0 0. i
® . - 0.86_|a0000 | 13604 | . by i
Trop % Amod - I N i 143] ¢ [ A ~ r
0,86 |30000 | 13461 T 1 2L TBY5 1 5.8 i ’
— €15 Gruise ALt .t : — {145 26 ] .06 . ~
-sefirias A " 10.86 {00069 | 13376 (. TI58 . .870| U.85 :
—- Return Cruise . : . < 502 213 1. 43 | . :
. 10,86 150539 (1z2g38{ - | . T
—_Descend ~ 4 1 0 0 0 . T i
_ 27 |0 12834 1 31901 1.141 30,79
. Laading Resexves . . b : .
— {20 Mig. Yoiter S.L.) ] 447 O .33 T
._Zero-Fuel Weight 12367 A ' ' ; :388 g
] 1 i ’3_, =y
- _—~~ —
L3 ) : & m'a:a
— 0y
— = B3E
: : 0 T
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T :
G5




—=¢43— Table 3.2-4 CONFIGURATION 40LB P!-:RRY MISSION TABULA'IION (l.l)

Mission Phose . .

TR T
=

iﬂs?j’iiﬁiii..%fﬁ

‘.'lru.t:ia lilnit:inl

fi’x's‘i. i

_ELQ T ¥

n-g.}:.al cmnbat:c

omqat

Inivigl Meipht [13 ?zﬁhﬂ '. ’A - )
___Ground Operation ' L 396'“ 0 1 0 _ iR . ;
A 1% O ]26906 R AR
Accel to Cliubk Speed| ~ 4. l 316 0 A1 N “ }
. - 1 .50 0. 6590 S - 3063 1. 0.875, 8.11 . N
Climb. to Cruise Akt, | 1 | 683 | &8 | A1 . ) :
- i) 280 -361...2.15927 e o) oo 2882 | 0,820 9,0200 .. . ..
. Cruise w/(2)Ext.Tanks 1052212566 35,39 ) A ! e s
p " TI8D {55633, 13405 . ' N £ ' .
“Descend ~ { i ) 0 [ ! o ——
T 28 |0 A0S, — 1650 1% 9.97 .. 1
Landing Reserves . §142205) j : -
—__ (=08in.Lofcer S,L.3 [ 550 3% . : )
—_{5% Tuitiel Fuel) 635,
~¢ : 1 X
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‘The egquation is the game for supersonic speeds except that

-méthod used €o det.ermtue the’ minimun-drag buildup i§ con-

-sethods documented ‘in Reference 1, end the zero-lift wave

BBHLABWR et
FOIA (b)(1) :
E.0.13526 SEC. 3.3,
{b)(4)

SEEREF—  [4ee

{This Page Is: UNCLASSIFIED)

3.3 AERODYNAMICS

‘The aerodynamic characteristics of the baseline air-
plane, Gonfiguration 4018, are presented fn this sectiom. ~

‘The data axe devived from theorerical and empirical methods

and from wind tunnel data for a similar conflguration
developed during Convalr's FX proposal effoét (FX-132).

‘The total drag of the airplane is defined by

=) = Cp + ACy + 'CDL + (ACp . { ) +ACy

total “min stores min aw[‘.

Bach of the abovo termg is discussed in the .following
subsections..

trim

3.3.1.1 Basic Minimun Dxag
‘The minimom drag a4t subsoric speeds 15 defined by
L e +C +AC, + 4C
cpmt;!' ‘cD‘Eriqt';iqn Ptorm cnnupy Dnozzla
+ AC,D +. AOD + AC

cowl seconidary Anmlasi.le

+ AGD.
diverter
systems pylons

d—ACD :
" “protuberances

Cnform is replaced by CD .

COnfigutation 4018 total winimum drag (or drag at zero-.
Lift) is plotted in Figure 3.3~ for various altitudes, The

sisrent with Convalr's experience in coryélating snalytical:
methodology with wind tumnel and flight test deta. Use of
thzs method gssures that the. drag levels are realistic.

The friction and subsonic fotm drag are computed: by- the

drag ig -obrained from the Convair Aercspace supersonlc area-
rule method (digital computer procedure K35). The pres
dicted effect of curved wiag tips on minimum drag &s based

96
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	138 
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	•. 
	--------------·-··-----··--·-·-------------------
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	(u) 3 1.3 •.2 Growth Data 
	the configuration design ·data that were generated in, the growth study. to support the structure •. aerodynamic ..and performance· analyses are summarized in figures 3. 1-13 
	through. 3.1-24 "n,e -variation· of airplanewetted area. with airplane size (mission weight and a definition -of the major airplane components contributing ·to the wetted areato.tal. are shown in figure J., 1-13 The breakoutof wetted areaversus mission weigth for: the various major· components is -shown in "Figure 3-. 1-14 The manner in which selected ·key characteristic fuselage dimensions vary with airplane size·-in the growth airplane family are plotted in figure 3. 1-15 similar variations of selected ke
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	= Distance outbd from fuselage ref line to body ref line or· vertical surface chord• 'line. WL-92 _z = distance ue (+) or .down = from fuselage ref, line tobody or 
	-6t-figure 3.1-17 Basic Description Data Sheet -Configuration 401B Type at 15,600 lb Mission weight (U)
	. 
	'SECRET 
	jl.
	•. 
	S-EURET 
	,,:;,1,00 Basic descriptions 
	T/W 1.504 uninstalled 
	engine ] i 
	... 
	., 
	surface ref line . · 
	88th ABW/IPI FOIA (b)(1} 
	E.0.13526.SEC 
	3.3.(b)(4) 
	-,
	... 
	. 
	FOIA (b)(1} 
	E.O:13526 SEC. 3.3.(b)(4)
	_ Secret 
	BASIC DescriptionsGW= 800 lbs W/S = '° lbs
	f 7 ( Uninstalled Engine -Pew JTF 224-27 -(ADesignation 100 PW-100 
	x= distance aft from fuselage nose to body nose or surfacefuselageintersection point _ . 
	y = distance outbd fromfuselage ref. line to body re£-. line or vertical surface chord line; ·· ....!!!U3:. · 
	z = distance up (+) or down {-) from fuselage ref. line/tosurface ref line · · 
	(S) figureBasic Description Data Sheet -configuration
	-Figure· 3.1-18 . 16,800 lb mission weight (U)_ 
	. 60 
	Secret 
	body or· 401B Type at 
	···-___ __ 
	.............. 
	88th ABW/IPI 
	FOIA:(b)(.1) E.0."13526 SEC. 
	3.3(b)(4)
	SECRET 
	BASIC Descriptions
	G W=If000lbs 
	w/s = 1!>', /ff s.
	TW= 1 11#, uninstalled 
	engine pew jtf 22a-27 
	( AF Design F100 PW-100 
	. 61 ..... . 
	z -distance ·up (+) or down (-) .fro&1 fuselage ref line to body or 
	surface ref line
	(S) Figure 3.1-19 basic description Data sheet -Configuration 401b 'type at 18,000 lb mission weight (U)· 
	SECRET 
	, 
	bodies Design .. F100-PW-100 
	.Surfaces 
	.basic wing Area (FT 
	·aspect 
	Taper Rati leading-edge 
	Surface 471.2 airplane 
	total 
	(S)Figure 3.1-20 Friction drag data Sheet -configuration 401B Type at 15,600lb mission weight (U) 52 
	SECRET 
	... 
	friction dra DATA, secret 
	GW 16 100 lbs 
	W/S = 60 lbs/ft
	t/w -= 1.397 unilateral 
	engine • ft w jk 22A-27 
	BODIES
	. 
	88thABW/IPI 
	FOIA (b)(1) E.0.13526 SEC 3.3(b) (4) 1;4. (a){g) 
	I: 
	..~,. . 
	' ' 
	Surface Total 5073 ·
	5073 
	airplane Total 1243.3 ·Trade 2010 
	. for
	1 ref
	.. burned 
	· · tipwing burned tip wing
	geometry . AREA. ft2 280,000 
	Aspect Ratio 300, 320 
	Taper , 0.1689 Leading EDGE SWEEP Deg 
	(S) Figure3-1-21 Friction Drag Data sheet •· Configuration 401B Type at 16,800,-lb Mission Weight (U) 
	. 63 
	Surface total .. 54-,
	543.4 
	Airplane Total .·
	. 
	Basic wing geometry 
	Aspect
	Ratio TAPER Ratio 0.20/0.1689 Leading Edge ·
	SWEEP ·(DEG.•) o 
	(S) Figure3.1-22 Friction Drag Data Sheet configuration 401B Type at 18,000-lb Mission Weight(U)
	64 . 
	Secret 
	·r· 
	Friction DRAG DATA. 
	SECRET
	Gw 18,000 lbs W/S 60 lbs 
	TW 1.304 uninstalled' 
	engine -PW JTF 
	.BODIES F100 PW 100 
	Body ·Total 
	88th FOIA (b)(1) 
	E.0:13526 SEC.. 3.3..(b) 
	(4} 
	1.4 (a)(g) 
	Surfaces 
	4000,00 
	L 
	3.3(b)(4) 
	SECRET 
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	1 , I 
	, • ' ••. . . . 
	Fuselage Station ES · 
	(S) Area Curve configuration 401B Type
	Figure. 3.1-23 Distribution . 16,800 lb MissionWeight (U)
	r. 
	Secret 
	88th ABW/IPI
	FOIA (b.)(1) E.O. 13526 sec 
	3.3(b)(4) 
	. 
	.. 
	Secret 
	·· 3 . .-2 Performance 
	Both basic performance and sensitivity data are pre
	(U) sented in this section for the .la.rge single-engine concept configuration 401B), performance data are presented in the form of maneuver data (i.e.) energy rate VS ·turn rate persistence plots, and thrust required) ··for the .aircraft 
	with 50 percent. fuel and in the form of mission ·data .for the three missions specified in the Statement. of. work and described below • 
	2. Mission 'Definitions 
	three representative air-superiority fighter missions were used for. aircraft performance evaluations These are short.-· and long-range· air superiority missions and a ferry mission (The ferry mission is important for deployment considerations ..) · 
	1. short-range air superiority mission (SRASM.)' ·­This is.. a radius mission without· external .. tanks Theminimum desired radius is 225 n.mi. •The. payload is two AIM-.9X missiles and 500 rounds of. ammunition. the missiles and one half. of the munition are expended 
	at the end of combat The mission rules· are 
	as follows . . a.. Ground operation six minutes at power setting of
	T/W -0.2 
	b, Takeoff and Acceleration: Fuel -W1V1 
	, g(T-D)1 
	O· =. Sea-level static l = Climb Speed (M. = 0. 5) W= Takeoff Gross Weight lb W= Maximum Power Fuel Flow lb/sec 
	67 
	SECRET 
	l 
	......................_..................·-·-..--------·-···..-··-···"-···"---· ........... , ___________________ 
	,
	··SECRET 
	T ... Thrust. lb 
	'!' Drag, lb. 
	V, • Velocity fps 
	c. Climb is caculated from sea level 
	at' bestclimb speed to.· best cruise spee.d and altitute Range accumu lated is_ credited to radius. 
	d. outbound -and ~et:u:rn legs .. are qp·ttmum · speed and altitude (no dash 
	e, combat fuel allowance ls that re­
	quired to achieve _the following. maxi mum power· -maneuvers at the 30,00 ft altitude at the average combat. weight: ,average combat weight equals. weight .at: start of combat -1/2 combat fuel). 
	(1)constant altitude acceleration · from Mach o. .9 to 1.55·,. 
	missiles and one ·half: of ammunition are-expended at the end of combat 
	f. Descent·: No fuel used no range _gained, 
	g_. Landing 20-minute sea-level endurance 
	2. Long-Range Air-Superiority Mission (LRASM) This isa radius mission in which all fuel required prior· to combat is external .fuel so thatcombat starts with. full internal f\ld·. Tanks .are: dropped' a.t: start of combat. All 
	other mission rules are the same as speci filed for the SRASM.'the-desired ·radius is 750 n.mi. · 
	3.-..Ferry Mission-A non--~elueled ferry range·of: 2·600 n.mi is desired externalfuel 
	68· 
	•. 
	L_ 
	I 
	I. 
	-SECRET 
	.tanks are used a11d· retained ·and· full ammunition tion (500 rounds) ·but no missiles ·are carried•. Fuel allowances for takeofff and landing are .the same as for the SRASM plus a fuel reserve of S· percent initial fuel initial fuel in cludes external tankage 
	3.2.2 Thrust-Drag Bookkeeping System 
	In the. system of-thrust-drag bookkeeping employed all components of draf that do not varywith power setting are included in .the aerodynamic drag_ data presented in section 3.3.• 3 The .aerodynamic· data ..of section 3.3 are for ·.a capture ratio of 1.0 .a reference exhaust nozzle: position (40-inch diameterat the exit plane and a refetence nozzle pressure ratio. which is defined in section 3.6 Any effects ·due to changes in power setting are included in the propulsion data presented in sections 3.6 · 
	(S) Configuration 401Bperformance data are presented for 88th ABW 
	the aircraft sized. to meet the LRASM required radius ofof 750 FOIA · ') ·n,mi. The siz.e aircraft required has a mission weight of .5. · . · 17,115 lb i.e. .full-up_.weight with mission payload and 1. · without external tanks which is. the SRASM takeoffgross 1·· · weight as-well asthe LRASM initial .combat weight •. This · is ·an· increase of 315 lb over the aircraft size ·(16·•800 lb) . · used for the initial layout and evaluation-. This increase is caused primarily by the ferry-range requirement. 
	The variation of ferry range with external fuel for. a 16,8000-pound aircraft Figure 3•.2-1 shows that a takeoff .grossweight of nearly 27,000 lb is required to obtain the' 2 600-n. m-i desired ferry range with external tanks retairied, 
	This is ·a 60-percent overload above the basic mission weight without tanks (16 800 .lb) The initial structural weight evaluation considered an overload capability of 40 percent above the full-up clean airplane weight which approximately corresponds to the takeoff (i.e.)
	grossweight for the LRASM the maximum ·overload condition specified in the Statement of· work The additional 20-percent overload capability.-for the fer:,:y-mission resulted i(l a 101-lb increase in the dry 
	weight· of the 16,800 lb aircraft forlarger tires and struc 
	tural beefup. This 1.01-lb increase due to increased overload 
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	(S) capabilitytogether with a 36-lb increase 'due. to revised weight estimates resulted in a 61-n,mi teduetiori in tbe LRASM radius An increase in size to. 17 .-115 lb was required to 
	-
	regain the lost radius. Thus while the. aircraft was pri 
	marily sized for the LRASM, the sizing was also influenced 
	·.by t:he ferry-mission requirements. 
	(U) · The performance data presented in this section are ·for 
	standard-day conditions and are based on the following basic data· · · · 
	data presentedj,n section 3 3 :,
	. 
	.2. stability and control data presented in Section 3.•.4, 
	3. .Weight data, presented in section 3 5 
	4, propulsion data presented 'in section 3.6 
	(U) The following corrections obtained from the growth data presented in subsec t ion 3 • 3 1.33 , were added· to the basic aerodynamic data.of Sec tion 3,3 ·to account for· increased aircraft si,ze andwing area change. The reference wing area; increased from 280 sq ft t·o 285.2· sq ft 'to maintain a can• 
	stant wing loading cf 60 psf, 
	}\Cp
	Mach No. 
	0.6 0.00013 
	0.8 -0.00013 
	· 0;·9 0.00013 
	1.2 0.00059 1.5 -0 •.00045 
	(U)_ The weight data presented in. section e corrected ·for the .change in aircraft size The growth datapresented in Section 3 ,5 were used to make the corrections. A· summary of the corrected weight data is presented in-Table· 3.2.1 
	(U) The ·engine size was, maintained fixed .at a·. scale, of. 110%•. and the propulsion data from section 3 .6 were used without modification 
	The summary .of (:t'\e resized configuration 401B s mission capabilities is presented in Figure· -3.2•2. tabulations of the pertinent data. for each segment of the three missions are presented in Tables 3.-2~2 through 3.2-4 
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	(U) . General peformance data are presented· in. support of the tabulated data These included 
	1. takeoff performance figure 3.2-3 
	2. landing performance figure 3.2-4 
	·3 .-initial-climb performance Figure 3.2-5) 
	4, Climb after combat Figure 3.2 -6 
	(U) . Maneuver performance datain the form of energy rate v.er&us turnrate persistence plot and thrust required are·. ,presented· in Figures 3.2-10 through .3.;2-12-, respectively.. · 
	('U) . . Sensitivity to weight empty variations is shown in . Figure 3.2-13 sensitivity is shown for two methods-of aircraft growth One is for the case where engine size wing area, andfuselage size are fixed The mission weight (i.e.) • full-up weight with mission payload and without external tanks changes by the amount of weight-empty chaqge and the amount of internal fuel change required to maintain the LRASM radius In the other method a. constant wingloading i.~ 
	maintained while the engine size is held fixed.-.. Mission weight changes by the amount of· weight-empty .change and the amount :of internal fuel and . structural weight .change assoc ciated with the change in aircraft size. Therelationship of internal fuel-and structural weight change with the change in aircraft size maintaining constantwing loading is dis-cussed in Section 3.S. = 
	(U) performance sensitivities for the case where the engine sizeis fixed and the_ wing loading is maintained at 60 psf are shown in .Figures 3.2-14 through 3.2-20. The size varia tions of the fuselage , tails • etc. for this cas e are as discussed in section 3.1 
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	. COMBAT@· 30,000 Short Range Air superiority mission with missiles 1.7 115 lb
	Takeoff Gross Weight . ·•·.
	(3) turns @ M-0-8 
	Takeoff Distance over 50 ft.· 1,330 ft 
	(2) turns (f·. M-1. -2° 
	Landing Distance over SO .ft: · 3,330 .fi;.
	Accel M-0.99 to 
	1.5 Accel Time M-D'9 to 1.• 5 32.4 sec Turn Rate @ M-20.8 10.9 deg sec
	Race @ M-1.2t 9. .1 deg/sec Mission RADIUS 
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