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Requirement Studies Organization

Point Performance
* Structural Capability
* Penetration Altitude
* Penetration Speed
* Maneuver Performance

Lethality

* AG Sensor
* Navigation Accuracy

Mission Performance (Profiles)

#2 Endurance

Shape and Missions Established
From Scenarios

* Penetration Altitude
* Penetration Speed

« Range Study

* Weapons
Ground Operations Survivability Special
: EUN?XSYACHI;;;SZ; * Penetration Altitude . A'[\'S.CTISOI'
« Scramble Time * Penetration Speed * Visibility
* Hardening/Redundancy
* Countermeasures Cost

* Flyaway Cost
* Service Life

38 1. #%7| 97E telee
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AU 7157 2 A dist g7 A&
e Edke BEolH, 33719 AEeS ¥e
dAAET SHE dAREY HFEER B¥
L2l=

*SURVIVE : o] E&& 3377t AdjE 9
e 7] % I3l 18T oA
¢l ECM, CHAFF, FLARES 59| &3& 39
st 77k AzE Astar Hzhe we &
BES ARG

*SGM : Sortie Generation Model& 14Y

I

(o}

oL

N

%

BIRPALISIO|SSIEI] F1A H1S(19984 108) 95



TR A2 ARS Wk
e AFH, £4E, BEE ¥5,
&37] 48, 371, 7159 dsaAe
HAgA A EReE g & Ao =%
PHAFE WA oE HeksiHA MISSION
o] ARE HES 7] A, 73, 28
Ao AHE AAFoR H1E & St

« DOGFIGHT : °] B2&& AFgE719 ¥
S ggshsd AREHe A Ak 5
oA du¥ FFHE FHF [ Feol o

O f

3

o HgH.

*FORCE : o] 2&2 U7X, ts9 337
7} 3R 92w AREEY P0)/RRe] 2
e vwsly] Y3 AUy FFA Al
DOGFIGHTS] 235 &8sl FE24<2 &4
Ax ZH% AR A

AAZ 7+ 75 Aol A8E Bl O
3 2t FATE GFNE FFE Z9hA)]
g 713 F3lzAsA AUl AdeE ALt
3l7] $J5}ed DELACCS JASMEAN 2dlg A}
£319e, B2 875 dTdMe A A
Eux, AREE 183 A AgEstolAle] A
E4 UATE ARkl HaiA FPG, TSAM 1
gl AEM Fdg ARSI gz FThA

Modified MSA model used for Configuration Trade Studies

¢ Performance
Data

* Geometric Data

¢ Scenario Data

*Geometric Data
* Scenario Data

o Surface-10-Air
o Survivability
Analysis

Swwve + RM&S Data

|

 + Avionics Data
i » Weapon Load-out

«Scenario Data DGIfV&?y 1. g
Accuracy | |

Air-to-Ground Lethality Analysis

Sortie

: : " Mission
Generation asion

! « Avionics Data

Air-to-Air Analysis

* Kills/Mission
* Losses/Mission
*AALER

- * Sortie Rate

* Target Kills/3 Days

|

|

|

?

| » Performance Data
i + Scenario Data -|
§

|

|

|

L

* Target Kills/7 Days

I8 3. MSA 229 74
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Fol 2%E W] BEZL EHHOZ i)
) S8 % A, 29 el S
Range)el thste] 4482 AT, 247

AHE el a9 4°ﬂ 13151 T EREY

(Probability of Kill : Pk)
% Fo] ¥ald o ojud

JASMEAN¥ DELACCE
EER-% 20

T 7 YukE
% ZAEHH
o o] BKsE, 7
3 AL 7=

o= R

Z3] gk £5o] ¥ 19 UrEM AUtk ERE o3t ZRE A 99 ZdxRERE 7
3 4o 20| 248 Fo nES &% 12 2D 2xEd 2@ 0 F49) FoE
I 7 A=E 8 29 o] wssiAA Z2HE ZASI). a9 4o HATA dig A9
5319t ks Al
7+ 540 g A29) FalzaolA e
h HF Fe] MeHhy ti$t Contour Plot2 AA%I:  ZF BEXEd
® 1. SUXRY/EEE =F
AIR-TO-SURFACE WEAPON / TARGET COMBINATIONS
Tank APC lSP_AAA lVIB_SAM Truck | A/C open |RR Bridge| Bunker
MK-82 XXX XXX XXX XXX XXX
MK-83 XXX XXX XXX XXX XXX XXX
MK-84 XXX XXX XXX XXX
CBU-52 XXX XXX XXX XXX
MK-20 XXX XXX
2.75 IN RX XXX XXX XXX
GBU-12 XXX XXX
GBU-10 XXX
AGM-65 XXX XXX XXX XXX
T 2. 28 Fof A
Aiming Accuracy
(miliradians) 4 6 8 10
Altitude (ft) 500 2000 3500 5000
Speed (ktas) 400 475 550
Dive Angle (deg.) 0 -10 -20 -30
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Methodology for Weapon Study

Step 1:
All combinations of
delivery conditions

ol

Pick
optimum
delivery
condition
for each
weapon
and target

Pk
Accuracy

0

DOWN SELECT THE BEST SUITABLE WEAPON

Step2:
Each weapon at best
delivery condition

}

\

0.

0.7
.6

9

Target
Nombination

Step 3:
For best weapon &
target combination

ol

Pick best
Weapon

4 mil

&

6 mil
7 mit

)

mil
\

10 mil

il

8

)

Percent change

Number weapons load

Slant range

Generate the Best Weapon List

!
e )
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llery) Solot. JA7IREe 392 7Pgsht. 2
A QX9 AYge s FARAY F3A,
3 FIw a7 AShidN 9d &34
A& (Single Sortie Probability of Success)Z
2 sEnt.

—

3) FUA A7 58 WY
THA A+E FRY) HeiMe e B
2714 713€ it
@ A9 A3 ZEEL Y3 2ol A3
@ FF7Vt FF2HYT Y Ade FAY
A oAlde 9td Aol &-37] AFE
A3l ETAHA etk
@ 24 ERE ZHYAAAMY &37] &40
B 7.
@ F377) FAE T3] Al ofw] uky
T9 37 £4go] FAsGta ZHAgith
74z} & EsiAgd disle dAE 4%
22 23t H)3)#4(Digital Pop-up Weapon
Delivery Fligt Path)S AA%H) o] we] &%
o} Bt ee Hktset 052 AT I
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Weapon Target
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4 Mk&2 SP-AAA
a9 5efle AEM Ed3 TSAM Zdof AR
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SA-149] AFEFE HERASITE
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AAA & Missile Threats

 Artillery Effectiveness Model (AEM)
- AAA Effectiveness Model 3

- S-60 Data Base
« Single-Barreled, Towed 57mm Gun
» On-Board Optical Direction/Off-Board Radar Range
* 70 RPM Practical Rate of Fire
* 3.2 nm Max Effective Range

- Z8SU-23-4 Data Base
* Four Barreled 23mm Gun
*» On-Board Optical Direction/On-Board Radar Range
* 800 RPM Practical Rate of Fire
* 1.3 nm Max Effective Range

» Terminal Area Surface Model (TSAM)
- SAM Effectivenesss Model
- SA-14 Data Base
» Shoulder-Fired, IR Missile

» Mach 1.7 Maximum Speed
« 3.5 nm Maximum Effective Range

O 5. AEMZ TSAM 22e| £/

Dogfight Model Methodology

Blue Aircraft
* Thrust * Weapon Lethal * A/C Size
* Weight Zone
* Wing Area
* Sustained Load Factor
(G)s
Probability of Probability of Probability of
Conversion Conversion Conversion
 Prohabilityof '
Conversion

8 6.

DOGFIGHT Z&2| 7|

Blue's Total
Probability of
Conversion Loss

= Exch ge
Red's Total Ratio (LER)
Probability of
Conversion

BT ALUSI=SIGIA M1 M1=(1998E 10€)
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Dogfight 299 7|HE& 18 69 A0
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A U)o 2 AL F5 duld A
£o] A%g 7lEH DogFight 2d& AHEY
TEE Phle 4%S ARgesn oF 9o
d FFHY AHE AT}

37 At Y anse 7 337
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°l **bwl Ave Fojz duid AFARNA

FE717F A 37l s s-Alg 9xE
J T e FES Pl AEY =
o] Xde 23 FFHA FHE TR~
o AR5 FEletdE AM-ET 718
alZi TY5Ao] 2l dE4EE gas)
AL 7hsd MY & HAEE TS
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N
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2,

19724 WB. Herbst$} B. Krogull*& 2%
T Wig e Yoz *‘7471]—’%
(Correlation Factor)& AA] 1o o] Age
A FFANAY 7] s vasl] -,4?}
HIE-S ojulaty AF7|e] F8 AAWTFEA H
7t o] dAlge T 718, B &
#5937 FHOE 7FHH U9 o=
FEdh

Corrlation Factor

= 5(AR+100#/c+ 10 cos A1)

+10( 7/ W'?—0.2W S+ 1.5MD
a7]olA AR : Aspect ratio
t/c . Average wing thickness
A ! Leading Edge sweep angle
T/W: Sea-level uninstalled thrust to
weight ratio

W/S : Wing Loading
MD : A variable representing maneu-
vering devices(value of 1 or 0)

250 AUA/7F WARTE T8l AR

Al4<(Combat Factor)¢l thg 218 AR}

CF = {12.06 —0.09732( W S)

+1.1836G} - (T/ W' +1.938
§ AlM T/We 87) 333 4% 7K
Heple dgols, G, & A859S Fdakn
W/SE @/iskES vehdrt,

HFHoz AFATY Aolg TS 7)3
(Weapon conversion opportunity)® #AIE A
Aatsor FEdeg JquAe 715HeR <
3t O FE71E ALY & e HE FE
(Probability of Conversion)2.2 Attt &
3 oge] 7 dEapE9e EJJ* ] 9
& gttt ot 42 FAAPHAE ALt

&7] S el

Awp = (26/360) 1( Ry — Roin)
7]l A
Apr ° Area of weapon envelope in
square nautical miles
4 : Maximum aspect angle of the
weapon in degree
R  Maximum weapon range in
nautical miles
R,  Minimum weapon range in
nautical miles
wg G371 27l % AT P 19

102 s=2AEDI=SIBIX M1 M12(1998K 10€)



¥ 4. Dogfihgt 2ol ALSE ZHES7|e| 52 Y MY

Weight(Ib) Presented Area( /)
Empty 10,000 Front 33
Fuel 2,400 Side 175
Missile 500 Top 392
Pilot 200
Total Weight 13100
Wing Area( ftz ) 225 Engine(lb) 10,200
dlod  EwW®  FE(Total Probability of e g2 288 2 72E7E AAsign
Conversion)& AJAJstgnh. 18y ZApl <fs} Fe] Al -':r" }93 HAPH Q] WA BALAE,
W 7] A7l 9t HE dEL 028 44X a8 Hu HEPEALG FoE FEdt uolH
\%t Aoz d#A STt ISl Eat=4 :r%ﬁ}ﬁu}. ool ¥ 6o FAARES
LERY AT
eI 5. MDH 7128F7lel 5
DOGFIGHT EdeoA AR 337)9 3
3} Presented Area, @784, dAFHE ofs- Baseline21 | Baseline22 | Baseline23
® } By A F
of 4% 2 7129371=RE A4 S 9250 b | 10200 1b | 12,900 Ib
3t AHJATE 5] 98 t2e R 59

F 6. 750 Al Sof 7T ARt

Probability] Weapon Range Max
Name of Kill Area Aspect
Min Max Angle
Weapon 1 0.89 57.8 0.3 4.3 180
Weapon 2 0.89 28.1 0.3 3.0 180
Weapon 3 0.89 58.1 0.0 4.3 180
Weapon 4 0.89 28.3 0.0 3.0 180
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1. #3447 2%

Weapon Trade Study (Mk82 vs APC)
(0% = 475 kias, 3500 ft ait, 20 degs dive)

08

0.5 4

04 ‘ — -
—_—
\ i — #-— Airspeed
& 03 : - o | ~O~ Dive Angle
\ [ —-o— Atitude
0.2 - \\ “/u

0.1 - = el
—
L

o] 4 o B

-100% -75% -50% -25% 0% 26% 50%

T8l 7. Mk82E EiMfet E7I9 £, ZeiL, AfuTo| mE Dizr Za

FR/EREY 2P HAH R3z2AL 2 EH¥E AAA(Anti-Aircraft Artillery)g 2%
Aihe S M 74 FAFRA we W w93 S-60, ZSU-23-4, SA-1459)] o3 &
HEE AR 28 72 Mk&2d| tisld & A€ HAFT glom S-607F 3ol 7
EES APCE MHm ZEHYEE 7 S o g FEs g 8 S UeE e S
milliradian, 8453 & 12 ARsln 337) ATk
£ A4, Hgucs vjdsEoz Wil HA 7 HAdEAle] FrtEos BT
AFIHA AdEe] vlxle 9EE HES o] Me fdA 4 i FY/ERE/ Fekay

. o) AS g3V £5) e A ® ZHE o83l o FAFI oF BEE
et e PAL S ¢ S Utk 2 o HAEES A U 7 it SR

o2& AT, 15 £o7 S w]X| e AHAY, 2F AEE, 5XEE TR

K odo d
32,
o
(o3

.39 8t FIVF MkRE R = 2EEd o 38 vy wAu xgud
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Slant Range (Ft)
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S-60

T ZSU-23-4
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MEk82 vs. SP-AAA
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4 Bombs

7

8 Bombs
v

6 Bombs
V

pa

2 Bombs

/
/
e

P

e
]
A

——

Multiple Weapon Pk
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