
SBth-ABW/IPJ 
FOIA (b)(1} . :. 
EO 13526 sec 
3:3.(b)(4) .. Fuselage . Wc ·.. 
1.4-(a)(g) Boy fuel Bladder . 

' . -· . 
. 

Wing Root 
.Fuel .- Engine 

Integral 

138 

I 

Basic Scaling .Ground Rules · · 
·• Fuselage Centerbody length is scaledas Function GW2/Gw1 

fuselage outer body length is a function of hours tail location • 
• wf contraints percentage of reference wing 3pm (wf= 28% 
• w is constand percentage of reference wingspan =31% span 
• wc is constant dimension ti' engine size 

Sectioin A-A 

-------,,-----------· -If 
__ 

. 

. . 

•. 

10 in 

.. 136 in 

I:-\ 

parametric configuration scaling fuselage criteria (U) 
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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 
area to.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 key 
characteristics surface dimensions for the growth family 
are plotted in, figure 3·, 1-16 In Figures 231-17 through 
3 •1-22 general airplane geometric data are summarized 
for the data points at the three gross weights used to 
establish the growth family A, normalarea distribution 
curve and fue1. distribution plot are presented for the 
basic 4O1B_ configuration 16,800 lb mission weight) in 
figures 3.1 - 23 and 3.1-24 respectively 
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includes length 

wing ref. area Surfaces 

SPAN 

airfoil 

d 

X 

z 
· 

• 

d = average buried semi-span . 
x = .Diatance aft· from fuselage nose to body· nose ·or surface fuselage

intersection point · · . 
= 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) 
1.4. (a)(g) 

I 



-,-

... 

. 

FOIA (b)(1} 
E.O:13526 SEC. 
3.3.(b)(4)
1.4. (a)(g) 

_ Secret 
BASIC Descriptions

GW = 16800 lbs 
W/S = '° lbsW/S 1 3f 7 ( Uninstalled 

Engine - Pew JTF 224-27 
-(ADesignation 100 PW-100 

.4 = Average buried s · - . .~.. · ow · 
x = distance aft from fuselage nose to body nose or surfacefuselage

intersection 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/to

surface 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 

···- ___ __ 
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88th ABW/IPI 
FOIA:(b)(.1) 
E.0."13526 SEC. 
3.3(b)(4)SECRET 1.4. (a)(g)BASIC DescriptionsG W= If000lbs 

w/s = 60 1!>', /ff s.-
TW= 1 11#, uninstalled 

engine pew jtf 22a-27 
( AF Design F100 PW-100 

Airfoil 

d = Average buried a = n • 
x distance aft from fuselage nose to body. nose or surface fuselage

intersection point. ·· · . . · · · 
y = distance outbd fromfuaelage ref line to body ref line or vertical 

surface chord line · . wl92.0 
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)· 
. 61 ..... . 
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88th ABW 
/FOIA (b)(1)' 
E.O. 13526 sec 
3.3(b)(4) 
1.4(a)(g) 

friction drag data Secret 
GW 15,600 lbs 
w/s = 60 lbs 
T/W = /. S'P4 uninstalled 

·engine - Pew jtf 22a27 . . . 
bodies Design .. F100-PW-100 

BODY TOTAL· 
.Surfaces 

SURFACE 

.basic wing 

Area (FT 

·aspect 

Taper Rati 
leading-edge 

Surface 471.2 
airplane total I f 

GEOMETRY 

IO 
0 

. SWEEP 

1166.3

basic ref
. 

3.00 

0.20 

35.0 

~~•:"i,wing 
263.114 

3.20 

0.1687 
". 

35.0(Dec) .. 
(S)Figure 3.1-20 Friction drag data Sheet - configuration 401B Type 

at 15,600lb mission weight (U) 
52 

SECRET 

... 



I 

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: 

..~,. . 
· ·body total 

·SURFACES 

' ' 

Exposed
TTED Area ·(FT2) MAC length 

. In 

Surface Total 5073 ·5073 
airplane Total 1243.3 · Trade 2010 

. forbasi1 ref.. burned 
· · tipwing burned tip winggeometry . 

AREA. ft2 280,000 

Aspect Ratio 300, 320 

Taper Ratio0.20, 0.1689 
Leading EDGE SWEEP Deg 350 

(S) Figure3-1-21 Friction Drag Data sheet •· Configuration 401B Type 
at 16,800,-lb Mission Weight (U) 

. 63 
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. 319 

3.00 

.. 

11:D AREA · 

Surface total .. 54- ,543.4 
Airplane Total .·. 

Basic wing geometry 

AspectRatio 
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 ABW/1.PI 
FOIA (b)(1) 
E.0:13526 SEC.. 3.3..(b) 
(4} 
1.4 (a)(g) 

Surfaces 

Area (ft) 4000,00 

L 

https://ABW/1.PI


3.3(b)(4) 
1.4.. (a)(g} 

SECRET 

. t 

1 , I 

I ·I '· 
· ·••,_.;.~ ;••.!• ,I . . • .. ! 

-: i l J.~. - -· .... 

- I .,. • .. -·' 
I .. . I. 

. 

·~-: 
·• 

.• 

·• 

• -
. . . I Tail 

", ... I •• I -~ ••. I ·"· i' ·y' 
. I. •. • • : 

·' • I • I ' ' __ , • ' ••. . . . 
Fuselage Station ES · 

(S) Area Curve configuration 401B TypeFigure. 3.1-23 Distribution 
. 16,800 lb MissionWeight (U)•• - ·· • · r. 

Secret 
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FOIA (b.)(1) 

E.O. 13526 sec 
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·· 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 • 

.3 2. 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 
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T ... Thrust. lb 

D '!' 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·,. 

(2) three (Ps = 0) tur.11s: at Mach O. 8 

(3) two ·(Ps = .0) .turn, a:t Mach 1.-2-. 

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· 
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.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 
c ludes 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 · 

3.2.3 Basic performance Data 

(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 reta iried, 
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) capability together 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 · · · · 

l, Aerodynamic
' 

data presented j,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, 

}\CpMach 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 3 ,5 were 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 

5. Cruise Performance .(Figure 3 2-7 

6. Combat Fuel Allowance Figure .3 2-8 

7. Sea-Level Loiter Perfo rmance Figure 3.2-9 

(U) . Maneuver performance data in 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 air-
craft 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 wing loading 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 
size is 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 th is cas e are as 
discussed in section 3.1 

7-2 
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(S)Table 3.2-1 Configuration 401B Weight 

(17,115-lb Airplane without tanks 
.. 

, Item · weight
lb 

1. SRASMand LRASM' 

-Basic operating weight 12,225 
Ammunition (500 rounds ·-285· 
Two AIM· J XMissiles 348 
Fuel . 4,257 
SRASM Takeoff Gross weight 17,115

' 
Two Full 300-Gallon Tanks& Pylons . 4,838 
LRASM Takeoff Gross Weight 21i 953 

. ·Basic Operating Weight 12,225 
One Half Ammunition 142 
Fuel ··for 20-Minute Sea-Level Loiter 447 
SRASM ·and· LRASM Landing Weight 12,814 

. 2 .• FerryMission 
Basic Operating Weight 12,225 
Missile Pylon Removed · - 124 
Aumm~ition 500 Rounds 285 
Zero Fuel Weight 12·,386. 
Internal Fuel .. • ·4_.2!;7 
Two Full 600 - GallonTanks and Pylons 9,348 
One Full 150-Gallon Tank and· Pylon 1,309 
Takeoff Gross Weight 27,300 

Zero Fuel Weight 12,386 
Two Empty 600-Gallon Tanks & Pylons 1,506 
One Empty 150-Gallon Tank& Pylon 308 
-Five-Percent Initial Fuel 506 
Twenty-Minute Sea - Level Loiter · 554 

· Landing Weight 15,409 

. 73 
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.. FF µzz 

- .. .i: .. 

17,115 LB A/P W/OTanks 
LONG RANGE AIR superiority Mission FERRY'MISSION. 

50,540 M B6 48,600I . ., M- 80 = 45 43041,00038,210 M-80 
36 I130r· - ·- AltALT CRUISE' with I . ' external ·tanks ,. cruise with external tanks I 

Start Combat
1 ·(2). 300 GAL 

(2) 600 GAL +· (1) 150 Galr with FullInternal 
Fuel ·NO Tanks - I·• I 2614 ?:I Mi. 

·750. N.Mi ... TANKS Retainedf 
•· mission 'RANGEMISSION Radius 

. 7 
,i,,-, long ·RANGE Air Superior ity MissionShortRange AIR Superiority Mission 

. takeoff Gross weight 21,953 lb 
Takeoff Distance over SO 50 1, 970 ft 

50,070 landing distance over 50 ft 3,330 ft 
47.000' accel time M-0.9 to 1.5 35.5 sec 

ALT Turn Rate @ M-0.8 9. B Deg/sec 
Turn Rate @M-1.2 6.1 deg/sec 

. COMBAT@· 30,000 Short Range Air superiority mission 
with missiles 1.7 115 lbTakeoff 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 sec239 ..N .MI. Turn Race @ M- 1.2t 9. .1 deg/sec 
Mission RADIUS 

(S)Figure 3.2 Figure-1 Configuration 401B ·Mission Performance Summary (U) 
. = 

. 

-
!:)· 
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3.2-2 Configuration 401B LRASM Mission Tabulation (U) 

· . · · · · Weight InitialInitial =· 
= Phase .. No. Ft Weight Time D ._;. ··Initial 

weight ) ) 21,953· •· ' 
Ground Operation . . . 32·7 o · · 1 !· 

· 21,626 · . . I· 
Accel to Climb Speed . . . 249 . . · 0 =' ..11 I. · I __ l___. 

• 500 0 21377 1 2718 · I .875 . 7.10 1 .1• . 21377506 ' 38 . 08 1 · · . . . . .. 
. .80 38212 20871 . 2250 827 9.35 

OutboundCruise 2711 712 1 1.54 ·1 · . , 
... 0.8041000 18160 · .. T . T .. .., I 

Drop Tanks · . 1045 1D 
.18474 Tanks + 198/Fuel .80. ·4100 0.7115 _· l. I 

Combat .., . .. 1887 066 · I 

Mo 741 > 30000 340... 01.D . . 
(2) Mi.2Turns 1. .2 30000 ·O ·. 025 ___ .490 ! 5 48.~ 

• (2)Mo 8 Turns I 0.8 30000 716 o· 0.31 .·880· 4 37 :~ 
I 0.86 30000 15228 . . . . '· I 1 Secret 

· PI91! Payload I 348· I 0 O . I · I
I0.86Drop and Ammo 30000 1 ... 143 . o.. o. ,

0.86 ..30000 14737· 2208 .875
Climbto cruise Alt •149 26 054, L . I· 

I . 74Returncruise I -• ·' I 2 
.875 

· 0.86 30000 14880 ·_ . . . , , ·,130000 . . 1· 
. 6.40 
I . _ ,.,,, I6.40 

LandingReserved _=_= ' 119010.79I .; ; 
Qi' m 
(g)12814, 12367

I 

l: . 
I r 

zero-fuel weightI • I ' 
S P 
m -I. 

I 3I 12367 · I 3.3 

-....-•. 
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(S)Table 3.2-3 Configuration 401B SRASMMission Tabulation (U)
MissionPhase Mach Alt, Weight, Dist, Time, Initial, CombatMission Phase· .No. (lb) (n.mi) (hr) Initial .•. , .. 

--· · ..... l f -·-----·. ..• Initial•.• I 0 17115 · . . • .·· · · 
•- --•• ---

Ground Operation . 238 0 j 0 · ·--·-·---
. 77 . I . ___ 

· . 190 o ·. 10 . ,. 
. · · , .504 16,687 · ___ 2254 875 618 
Climb Cruise Alt I 450 42 .,10 I •. 

, 0.86 · 86 1621652377 1 • · 1690 .855 I 9.73 
.,.2.P.!;bPlwd Cruise I 563 197 l .39 1· , 

0.86 147001 15674 : 
Combat (1722· I (·-.06) ·1 • .I 

. I·. i i ., 
Accel MD 9-MI ,:; 9-1.5 30000 . 309 .0 I .·ot I · ·1 
(2) MI. 2 Turns 1.2 30000 . 754 ·o 02. i .1.. . .. I 490 5.98 
(3) MO 8 Turns 08 3uuuu = = 0 I .02 I . •8804.77

I 0.86 30000 13952 · · · · · · ··· 

· Drop load .Pay 348SecretD;r;tjp·1/2 Ammo . . 143 . . 0 0 . . I . • 
.. · 0.86 3000 13461 · · · 2189 875 5.86 

climb to cruise Alt . 145 26 .. 06 I · climb. . . . . 0.86 13316 065 I 9.85 ·.---. 50069 . 1358 ..•870 . 
. return cruise .• · 502 2133 · _ 43 . . . -. 

___ 0.8686 50539 I 12814 . . ... · I 

Descend · ·· .· · 0 . 0 · n . · 1 
. 27 0 12814 · 1190 1 14.J 10 79 

. Landing Re1t-rves . · I 1. ·I •· I •. 
120 Min ·• SS L ' . . 447 0 .·33 I I. 

. . I . 
Zero-Fuel ·Weight 12367 1· , 88th88th 

.I 1 1 1 '.. -. . -
_ 1 ,. I .. 6:i 

. I I. 
. . 1· 

., .I 

.. ·· ,·· 1· · Sec 
'9i3.(b) 



 

Table 3.2-4 Configuration 401B FerryMission Tabulation (U) .· 

.-Missi 
.. 

Weight Weigh Initial ·· 
Missi . ,_ Alt . • ................ 

• I • 1· • 1 • 
-- I . . . • . 
.. . ... ,..; ...... b~ 0 0 . 1 . • { . . IInitial . .-
. Ground Operation ·1 · ._1_ 394· ·_ 0 =' o. · 

D I ·11 
Accelto ·C S e . . _. . 11 . . 

.. · .50 .• 0 590 . 1 3063 1. 0.875 8.11.I ·-··--· 
climg to cruise.Alt [· · : · · ·. 63 48 1· I I I · ----· ·- Cruise Alt .80 36125 663 o = -·-. --- 36125 0.820 .. -·--· 

Cruise w/(2) ext tanks 2566 5.59 1 ! . , ·-· 
---- . 4 .I I . . . .. • . '1· ., 

Descent .1 . O · 0 = :_..:...........i 
.28 o 15405 . 1 1650 • 1015 9.37 

Landing Reserve [ 1 I
20 min Loiter S.L. ... · · 1 1 ' • 

-. Initial Fuel '. _ . . : ,..I. .. 
. I .__ . 

Zero-FuelWeight . I · · · .i 
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1nll"U.I. • .AE:n.A1'.. -i1 

FOIA(b)(1) 
!=.0.1352~ SEC.:'3,3; 
:(b)(4}
1-A. ca)(_e)·SECRET 

'(Thls Pa,rs·. h:UN'CLASSlf'IE-D) 

J., 3 AER,OJJ?J{Af1IC5 

QI) ·'l'he aerodynamic ~1:'l•rac1;erbtle11 ol! the _b•seline a:j.r- . 
l_il•t!-~·, r,:oilfigura-~(on 40.111 1. ar;:e pres1n1t~d. ln tbl~ s,ctiQn:. · 
·The 'da,ta !1-X:• ~et-i~e~ ·f.~om t\l!!Dl'~~ical aJtd ~pi.ri_cal methp~· 
and from 'fa'.tn'd.' t~11Q·~ :da_t4. for ·a 1~1d,l1:1: c~flgut'a.tion, 
a~vel~ed durfog Convalr 1s 1'X ·pro_ponl .effot-t :(FX-132).·; 

·Tile· ·tota-i d't'ag of' t_he -,J.·rplan• -i~ de'fftu~d .by 

Cn .,; c + A<:r T .Cb + ( A.Ci, . ) +· 4Cu· 
. tD'tal ~at:ln . 0stol"ea I, . Iii.lo 8ttr t.ri111 

Eac~ of tih'e a·bovo .te~. :f,& .dis.c~sae~· .Jn. tpe ..fo;Low,ing.­
subs~ct~ons •. 

~ ~ )·, l. .M'.i-nimµm Dr.e,g 

3,-3-.-l, l Basic Mfni111Ulli Drag 

(U) .The. minimum dra:g at' subsb~ic speed& is defined by 

Co~... Pnfd.c;i:~n + CDform +AC~canap:,. + dCnnozzle· 

+ ~.Q . + 4,C,n . + ,A¢D . .. -~ 4Cn 
Ddi.ver.cer COJl,1 · -sec-cmdai.y missile 

systems pylQii1 

+.i'C ,.· ~P.TI>~b~ranc~s 

:The ·eqWt.t-io11 is. the, aali1e .for. ,\lUpeirlionic speeds· .u;ci;,pt t;bat
Co i's :rep l~c~4 ~Y Cn ., . 

.f9~ ' tf!l.'!8 

(U) Configurat!ou ,401.B tc;,1;:a.l, minf:111l,1Ul. drag- (or drag.·at· zero-. 
.ttft) 1-1 .pl~t:teil tn,. Figure 3-,.3.•.t ·for var:1.o!,Ss aitiit:pdea, '?li'E( 

-nae·t:hod use(1 to dete.:m:l,ne ·th"!,!· minimum:-~rag .buUctup i& pon­
;;i.&tent with COJ\Vl:\1S::·1·a exp~rience J.q QDl:'tel'ating_ ana~yt:iQ~l­
metfl.odology with. wlnd .tunnel and 'flight ·te·111t .data·. Uje qf 
this metb<td ~ssute~ that -t~e. drag levels .are reJ1U.stic!. . 

(11) .tba fr.i.a·t:1011 _-and &ubeonic fcma -d~.t are .compu~d, by--the 
-met~o~s .C,octiaented ·,t;~ •llfl!J;erBl'lc-a 1, and: t~- zera-l!'ft: wav..e 
drag ·is -o.bc.ained· f~~ ·.the Co?-ira-ir: ·~ei:ospace ~tipera0111'c area--
rule me tho~ ·(slig1.tal .eoniputi:r pi"oceikJi:-e K35). -'l'he' pJ:11!.• 
di~ted .~f.fect of··C\1-~~d wing ~[-pe w. ?inis!t1:1m ·dra_g :t11 based. 
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	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 
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	.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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	17,115 LB A/P W/OTanks LONG RANGE AIR superiority Mission FERRY'MISSION. 
	50,540 M B6 48,600
	I . ., 
	M-80 = 45 
	41,000
	38,210 M-80 
	36 I
	130
	Alt
	ALT 
	CRUISE' with 
	I . ' 
	external ·tanks 
	,. cruise with external tanks I Start Combat
	·(2). 300 GAL 
	(2) 600 GAL +· (1) 150 Galwith FullInternal 
	Fuel ·NO Tanks 
	·• I 2614 ?:I Mi. 
	·750. N.Mi ... 
	TANKS Retained
	f 
	•· 
	mission 'RANGE
	MISSION Radius 
	,i,,-, long ·RANGE Air Superior ity Mission
	Range AIR Superiority Mission 
	. 
	takeoff Gross weight 21,953 lb Takeoff Distance over SO 50 1, 970 ft 
	landing distance over 50 ft 3,330 ft 
	47.000' accel time M-0.9 to 1.5 35.5 sec ALT Turn Rate @ M-0.8 9. B Deg/sec Turn Rate @M-1.2 6.1 deg/sec 
	. 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 
	(S)Figure 3.2 Figure-1 Configuration 401B ·Mission Performance Summary (U) 
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	3.2-2 Configuration 401B LRASM Mission Tabulation (U) 
	· . · · · · Weight InitialInitial =· = Phase .. No. Ft Weight Time D ._;. ··
	Initial 
	weight ) ) 21,953· •· ' 
	Ground Operation . . . 32·7 o · · 1 !· 
	· 21,626 · . . I· Accel to Climb Speed . . . . . · 0 =' ..11 I. · I __l___. 
	• 500 0 21377 1 2718 · I .875 . 7.10 1 .1
	• . 21377' 38 . 08 1 · · 
	. . . . .. 
	. .80 20871 . 2250 827 9.35 OutboundCruise 2711 712 11.54 ·1 · . , 
	... 
	0.8041000 18160 · .. T . T .. 
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	· . 1
	D 
	.1
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	I 
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	(2) Mi.2Turns 1. .2 30000 ·O ·. 025 ___ .490 ! 5 48.~ • 
	(2)Mo 8 Turns I 0.8 30000 716 o· 0.31 .·880· 4 37 :~ I 0.86 30000 15228 . . . . '· I 1 
	Secret 
	· PI91! Payload I 348· 
	I 0 . I · I
	· 0.86 30000 14880 ·_ . . . , , ·,1
	30000 . . 
	1· 
	. 6.40 
	I . 
	_ 
	,.,,, I6.40 LandingReserved _=_= ' 10.79
	.; ; 
	Qi' 
	m (g)
	12814, 12367
	l: 
	zero-fuel weightI • I ' 
	SP 
	m 
	I. 
	I 
	I 12367· I 
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	(S)Table 3.2-3 Configuration 401B SRASMMission Tabulation (U)
	Phase Mach Alt, Weight, Dist, Time, Initial, Combat
	No. (lb) (n.mi) (hr) Initial .•. , .
	. 
	--· · ..... l f -·-----·. .
	.• Initial•.• I 0 17115· . . • .·· · · 
	•---•• --
	Ground Operation . 238 0 j · ·--·-·--
	. 77 . I . ___ 
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	, 0.86 · 86 1652371 • · 1690 .855 I 9.73 .,.2.P.!;bPlwd Cruise I 197 l .39 1· , 0.86 147001 15674 : Combat (1722· I (·-.06) ·1 • .I . I·. i i ., Accel MD 9-MI ,:; 9-1.5 30000 . 309 .0 I .·ot I · ·1 
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	Secret
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