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SECRET

PREFACE

) This report discusses the nev lightweight defensive fighter
being developed by Taiwan to offset the expected decline in 1its fighter
inventory in the next 10 years. This initiative responds to two of Taiwan's
perceived probleas for the upcoaing decade: (1) an increasing threat from
the People's .Republic of China (PRC) and, (2) increasing difficulty ia
obtaining foreign, notably US, weapon systems and coamponents. Also discussed,
are Taiwan's force structuring problem, aerospace developments in the PRC
affecting Taiwan, and Taiwan's other options for acquiring new fighter
aireraft. ‘

—{1)- The author wishes to especially acknowledge the efforts of Major
in compiling and organizi the basic research
materials use n this report, and for her
analytical comments and support. ,
~U) Por background concerning PRC tactical air forces, including the
potential threat to Taiwan, see China's Tactical Air Forces (U), DDB-1300-281-
-84, December 1984 -and--Alr - Sustainability: —Puzhou Military Region (U); DDB=
1300-258-84, August 1984. Also reference China: A Campaign Analysis of Force
Projection Capability in the Taiwan Strait (U), Vol I, DDB-2200-29~84, May
1984. ' ' ‘

<UY Each classified title ‘and heading in this report have been properly

marked; all those unmarked are unclassifieds .- -~ """ g

ﬁ iWord i rocessini supirt vas ptovided — and

4P Questions and comments concerning this publication should be referred
in writing to the Defense Intelligence Agency (ATIN: -DB-2), Washington, D.C.
20301-6111. Requests for additional coples should be forwarded through
command approval channels, as appropriate, to DIA (ATTIN: RTS-2A), using DD
Form 1142, Interagency Document Request, in accordance with DIA Manual 59-3,
DIA Reference Library. g ‘ ' )
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~SECRET —

SUMMARY

—(S/NF) Taivan is attempting to design a new lightweight defensive fighter
(LDF) aircraft for eventual production. Motivation for this program is the
knowledge that the quality of PRC Air Forces will increase significantly in
the next decade at the same time that Taiwan's wmilitary aircraft inventory
will be reduced by the phaseout of obsolescent alircraft. While this progranm
emphasizes indigenous Taiwan production, US Government or corporate advice and
technical assistance will still be needed in critical areas such as aircraft
engines and avionics.

(Revergtinlank)
SR CRE)




1. INTRODUCTION

~SECRET-

-~ .

AS/NF/UN/RCY Taiwvan perceives an increasing PRC air threat to its
security over the next decade resulting principally froa anticipated
improvements in the quality of PRC coabat aircraft.

LS/NF/WN/NC)~ At the same time, Taiwan's oqptiong in acquiring advanced

foreign equipaent (e.pecially US weapons) to balance expected PRC gains have

been sharply restricted as a result of political developments. To respond to

the expected increase in PRC capabilities and in the face of continuing
foreign restrictions, Taiwan has initiated the development of & new
1ightweight defense fighter. .

2. TAIWAN'S NEW FIGHTER

a. Background

£S/NF) To counter the expected increase in PRC capabilities and to
offset the degradation of Taipei's aircraft inventory which will surely occur,

Taiwan authorities have decided to*pmmedmm

htweight {LDF).. . _The diagram shows Taiwan's timeline for——

4

" LDF landing gear will be conventional cantilever ¢t

t:he development of the aircraft. Although Taiwan would like to go it alone on
the development of the new fighter, this 1s clearly beyond its capability at
this time. A briéf discussion of the salient features of the new fighter is
given below and highlights those areas where Taiwan will require assistance.

b. New Fighter Attributes

(1) Alrframe

—{S/NF/WR). Experience in F-5E/F coproduction and production of
its own training aircraft has convinced Taiwan that it could handle LDF
airframe development indigenously. Nevertheless, General Dynamics has had a
major role in the aircraft's design. Of six original candidates, two airframe
configurations are still under consideration: a twin-tail version with widely
separated twin engines, and a single-tail version with side-by-side engines.
Both versions have a 9.0-meter wingspan and are 13.6 meters long:. For
comparison, the US F-20 has an 8.l-meter wingspan and 1s 14.2 meters long.

(2) Engine

~¢5/NE/WN/NC)- Taiwan has chosen a US corporate associate (Garrett
Turbine Engine Corporation) to help in developing the LDF engine, despite its
stated intention to maximize self-sufficiency. The selected engine will be

the TFE 1042-70, 8 nonafterburning derivative of the Carreft TFE 731=7. The

1
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latter is a commercisl turbojet already used by nx'sun to power its AT-3
trainer. The TFE 1042-70 will be a2 low-bypass-ratio military engine in th

kiloNewton (kN) thrust class.
An afterburning version of the en ine

4
in the 53.3 kN- thrust range is s likely follow-on. The TFE 1042-70 would be
used in the LDP in a tvin-engine conﬂguntion.

(3) n;ght Control . s;u:m

dact,

(4) &v‘i‘oﬁcoﬁ S

—(-sfm;‘wcr Avionics is the principal rmining area in which

considerable

. Y these criterias,
manufacturer for development of a new

edacted———Redacted——Redaclod-——'
Radaded—~——Redactad———-—Redaded-——Rodaclod———Radaded-———R

-——-—Redaded————-Radacted——-—Radactsd————Rodadod Qadactod ‘ Qadsded—-——-—-Redaded-—-—-ﬂ’éda‘
Redadad—-—-—Redadod———-Redaded—————Rodamd Redacted Redacted————Rodactst———Redacted— -

(‘ (l' C’}) ’.. %d) R ‘4.,..,--.-.. " .2. T ——— | —




3. TAIWAN'S PR_OBL&(S
a. Background

_(S/NEY ‘rhe problems facing Taiwan are two-fold. First, it must find
a way of replacing those combat aircraft to be phased out of the inventory in
the next 10 years. Second, it must increase the combat capability of its
svailable fighters to better cope vith anticipated PRC improvements over the
same period.

b. Porce Structuring Problem

, On paper, Taiwan's current air order of battle picture is the
brightest in the past 20 years (table 1). The Air Force's strength will peak
by mid-year when coproduction of F-SEs ends and the recently acquired F-104Gs
(purchased from the US in 1983) are fully assimilated into the combat force.
At that time, the Air Force will have about 400 fighters assigned to combat
units with an additional 127 combat~capable fighters assigned to training
roles. This grow‘th represents a 57-percent increase in the force since 1976.

LS/NFY In the next 10 years, howev about_ as
rapidly as it increased. Except for the ewly manufactured P-~SE/Fs, the

remainder of the fighter inventory is obs_ol_ete or rapidly becoming so.

The_:_,,;'v? FP~100 A/Ps are 21} 30 years o0ld and are used -onl: )

sparingly.

.(—S%NP-)- The62 P-5A/Bs, despite an excellent maintenance

' are
plagued by wing and fuselage cracks and corrosion problems.

' In 1983, Taiwan acqulted 66 used P-104Gs”from the US. . These -
aircraft had been useéd as trainers by the Federal Republic of Cermany Air
Force at Luke AFB, Arizona. Taiwan wanted these aircraft to maintain a high
performance fighter capability through 1990. The F-104s previously acquired
by Taivan via the Military Assistance Progxau are all approaching the end of
‘their service life. Even though an in-country Service Life Extension Program
(SLEP) was implemented to extend the P-104s' 1ife an additional 1,500 hours,
the TAF continues to experience airframe deficiencies, such as ,c:raeked I~-beanms
in the tail section. . These aircraft probably will be phased out as the
recently acquired F-104Gs enter the combat inventory. Even so, these newer
aircraft are still 20+ years old and are not expected to have an extended
remaining service life of more than 10 years. :



c. Attrition Studies

Since 1982, several studies of TAF attrition have been
All of them clearly shov a sharp decline in. TAF strength over the

pctfomd.

An attrition : ' ' red
seven ferent attrition cases. Recults unged from 93 185 ai.rcuft lost
between 1985 and 1990. The estimates shovn in table sircraft
andg by 1995, are based on '

P=-1 readineu rates could be as lov as 50 percent by 1995.

4. EXPECTED PRC DEVELOPMENTS
. “TS/NF) Developments in China's Air Porce over the next decade will be

} following are highlighted in table 3 as having the most impact on the

geared to nmeeting the increasingly sophisticated Soviet sir threat. It is
‘unlikely that China considers TAF capabilities when programaming the design and

development of new weapon systems and subsystess. While these new
developuents may or smay not be effective against the Soviet threat, they will
increase the CPLAAF's air combat capability relative to Taiwan, if TAFP forces

. decline as projected (see table 2 for comparison of current TAF and PRC air

the next decade the
]

combat aircraft). Among ant

-~ Significant increase in the number of F-7/PISHBED and l'-8IPINBACK
{nterceptora.

== Improved air—-to—air missiles,

=~ Improved air intercept radars.
Ly

-- Enhanced pilot training prograas.

5. TAIWAN'S OTHER OPTIONS

2 (sﬁm‘r The experience gained in the development of. the LDF, even 1f it is
nbt entirely auccessful, will be invaluable in estabuahing .a base Eot ‘the
fiture development of other - combat and combat’ support ‘aircraft.  Taivan
officials are pragmatic enough, however, to realize that the LDF is a high-
risk venture and that:the acquisition of additional fighter aircraft over the
next’ decade 1s. imperative. Table 4 outlines Taiwan's other options for
acquiring more fighters. ‘ .. '

* (€Y Unpublished study done at request of DIA. Study used 1982 order of

battle but did account for extended F-5E/F coproduction and acquisition of 66




*

* for the island.

6. CONCLUSION

LS/NPY” 1f Taiwsn is successful in producing its own lightweight defensive
fighter aircraft, even with .engine and avionics assistance from US
corporations, it would be a major step forward in srmament self-sufficiency
It seems unlikely, however, that initial efforts in this area
will be successful quickly enough to eliminate Taiwan's concern.

Accordingly, further coproduction requests for P-5E/F aircraft or requests to .
purchase P-20 aircraft or other modern fighters are highly likely.




Table 1

TAP Order of Battle Trend (DY

1976

1990

1/ Transferred to train:lng role as P-SEs became available.
2/ Production agreement called forWMERF-5Es.
at'sirctaft per year.

3/ TAF acquired 66 ex-NATO F~104Cs in 1983.

4/ Phaseout of 26 older P-104Gs by 1990 and attrition of remaining aircraft at

per year.

~ Production agreenent called forMll F-5F.

aircraft per year to 1990 and-per year to 1995.

Attrition of force is est:lnated

Attrition estimated at—

Combat Fighters 1966 1971 1981 1985 1995
.- ’ - ‘Redacted————Rodactea
r=-86D 14 T - - - - o Redacted———
=867 207 79 S51 - - . ((_ Cﬂ-
F=-SA -7 81 48 46 1/ -Redacted———Redacted .
P-SE - - 34 148 248 — ‘
F-100A 61 80 79 56 e ——
P=104A 15 20 17 - 16 15 Redacted———Rodacted \,, CI«
7-104D - - 2 5 4 » *
7-104C 49 4S 29 26 873/ ed———Redacted—— L{ (¢
_ ' ~Redacted———~Redacted
353 305 260 297 403 —- e
Fighter/Trainers -
: {80 ar———ROAACL I merermmeee
- F=3A = = - - 42  __Redactod——Redacted
P-58 2 0 21 20 20 : |
P-SF - - - 3 52 fate—Radacled |
P~100F 7 8 10 8 g —ledected— ecied
P-1043 3 2 2 2 2 scted — —.
TF~104G 6 8. 3 3 3 -
__Rma,d_ncbd-—-—-ﬂodacﬁ
¢ 18 26 36 36 127 aded——-—Rer—‘Redaded'——"l
___.Redaded__aded————-ReM ,
371 331 296 333 530 MR«MM———J




Engine : - ‘ : ~ . First Engine
(full-gcale - test flight - certified
development . engines available for production
began- Jun 82) Jun 86 Apr 88
Alrframe Conceptual design Detailed design Prototype Serial
) complete Aug 84 & manufacture rollout Mar 87 production )
. Barly 85 Jan 90 !

Avionics preqently éxbéctéd to be purchased from US manufacturer rather than indigenously produced

;o /
Jan 84 Jan / / / /

. Jan 86 Jan 87 Jan 88 “Jan 89 Jan 90

85

Figure ([S/NR)_ Timeline for development of lightweight defensive fighter.

.
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Taple 2

«%

Air Combat Comparison (UY

Air Combat TAP PRC TAP  PRC TAP| PRC TAP  PRC  TAF  PRC
Attribute - P=35E ve F~6 P-5E vs F-7 P-5E vs P-8 P-104G vs F-6 F-104G vs P-7

>

TAF PRC
F-104C vs P-8

v v r——

Speed | -Redactetd—————Rodactod-———

lacted—-———-Redaded—-—-——Redsded

~Redact:

—Redacted———Redacted————~Redactod————RodaCtet—m—r—rrRodaclod———R -
Redact Red 0dacl]  pedacted——Redacled Redaclec:

' \ 00CES emmmreemannfRO0BLE Oe—rfROAECHO FommmmreeROTBCS oo
Maneuverability Redactog—R e""""“"""'—"mczed_.___Redac:tecf-—-———Reatacted

Redact:

~R008C{00———R60aC!60 RO RO A0t~ RodaCte0~———Redactd  Redactod———Rodacted—— 7 Redacted——

Guns RWMMMM@MRWMWMW”‘“#&M Redagted Redacted Redsct:
_ —odadt okt ; Redacted Redacled——Redacte___ o jacted -Redacled { Redacted

Missiles* Redacted——Redacled Redacted———Redscted: Redscted Redactot—— — Rodacted———Rojacted Redacte
' Radactad. Redaded-—-—-Redaded———Redactadm——Redaded——r——Rﬂdad‘ Redacted Redacted———Redacted

Mrct.'af t Radar RWMWMWBdMMM——RWM”‘_‘ncted—-——-Redaoted-———-.-Redacted Redacte
MMMM&M@MM&——RM&&( Redacte,_d Redacted— Redacted—

Pilot Proficiency WMMMWWWMM““M Redacted Redacted Redacte

**—RMMQM&#———RMMMQ&——-RO&&G&——ROM(

¢ ~

X - Superior in this attribute

Blank ~ Approximately equal in this attribute

NOTES ' - Readcisa=- RB0ACIBT~—— O UATIEN=——=———REUae0~——=—Redaclo
Redactod RO0aCt00——Re08Go0———REUBO-mroer e Redaded—-———-Redaded—-———-—Redactec Redacted———Radacted——
) Redacted- Redacted——Redacled- Redacted— Redacted— Redacted-—-—-—-ﬁedacted—-——-——Redacted Redacted .Redaqted_-—————-Redactqn
Radéded—-—-——Redaded Re&adéd Redacted—-;a—Redaded Ré Redacted -Redactad. Redacted- Redacted Redacted-
Redacted- Redacted———~Redacted— Redactagl- Redacted—- Redacted———Rodacte d———Redacted———~Redacted. Redacted. -Redactec
Redacted-——--—-Redacted. Redacled. Redacled —Redactad. —-Redacted— ' —~SINRJAN

J4 @) ) (@)



» N
Table 3
5 o PRC Alr COﬁb‘at Ehp_tonnents' jJJa/
Expectdd PRC. Iﬁérovenients i B __Likely Developments Affect on TAP
: .

- Incréase in P-7/FISHBEDs 1985 1990 1995 . qm i ‘Bg,d;aba:_"""""““'—mdmed__" [ L”C}
and r-é/rmmcx . Al 4
- P=7 240 | 585 905 Reda"“’d""‘”Red"“"d—""”-R\dacted——-——Ra / Cd
1989 with more advanced radar . P-8-2 0 | 40 300 » e [ ¢ 7/
, 278 790 1, 1.415 Redacted—-——-——Redacted——-——-quacted Re
f ——-;—-Reciacted Redacted- Redacted—
, : . - Redacted-—-#——Redacted—-—-RQacted_ Rer
 Improved air-to-air missiles - Longer-range infrared missiles Redacted- Redactod- —
‘ by 1990 with improved seeker heads - ° Redacto
and more nneuver#ble ‘than CAA-1b. Redacted—-——-Redacted -Ridacled Ret
. Redacted———Redacted-- facted—
o . - Radar-guided niqaile expected . = Redactod
: ‘ in mid-1990s. ! Redacted———Redacted Redacted. Rea &
Redaded—_r--——Red'actedf Redacted-—
- . ‘ , Redacted———Redacted Redactod Red
Improved air intercept radars " = Longer search/track ranges , » T
‘ - Search/track cspability (KM) Redaciod——Redactod——Redaoted—
- Current F-7: Redacted————Redacted————Rédacted Red:
- g:::::: r-8: Redactod————Redactsd——Redactgd— '
l . CL) ; N Redacted--—--Redacted-————Redacted—-—-—Redt

Redaded—-—-———Redacted— Redacted——

Redacted-———-Redacted-———--Redacted Rod:
Redacted-————Redacted—. J_------Redaacted———

Redacted——-—-Redacted-——-—-Reuacted—————Rede

~ Enhanced pilot training program

- More infomtioni on foreign
. . capabllities.

- = Increase in diu;nuar air A
_ combat training. _ ————Redacted———Redacted———Redaoted— |
~ = Less relisnce oanCI 3round ‘ ' I - \

controllers. 's N ' .

TS/NF/WN



Table 4
Taiwan's Other Options ()~

‘ . ‘Taiwan 4 Alrcraft :
Option  Preferrad - Availability Remarks
‘Contined F-SE/F - No . Negotiable E - Taiwan has stated it does not wish to further
coproduction ' i coproduce this aircraft
‘ - : ; - Taiwan seeks for current force
i ~ Improved avionics
| -~ AIM-9L all-aspect attack aissile
Acquirve used . No : 400~500 still . Interin solution only to longer range problem.
~P-104Cs . "~ in European | - Sufficient numbers arcund to keep TAF '
o ‘ _ inventories - inventory near 100 to 1995.
: = All aircraft are 20+ years old, maintenance
a problenm.
-© Acquire advanced - - Yes " Dependent on US -~ Taiwan Hould prefer ¥-~16/79 but would find
- . "US fighters ' political decijion F-20 acceptable.
: . ‘ - Either aircraft, in quantity, would meet
" PRC_threat for next 20 years.
~ Favotrable US decision could have ne gative
‘ 1lpact on US—PRC rclntionn.
Acquire advaunced | No. No direct sales - TAP prefers US cquip-cnc, but aight employ
- fighters froa other © likely. Possible this option if US fighters were not available.
. Western sourcea S availabilicy [T="TAF has expressed interest in: .
“ : A - .. through.3d parties - Mirage (France)
‘ - : ' T - Tornado (Germany, Unitcd Kingdom, Italy) .
- Piranhs (Switzerland) L

- Kfir, Lavi (Israel) .
. = PRC relations with producers could preclude

' ‘ ' B - ‘ ' ; l____fif:gt sales

i
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DEPARTMENT OF THE AIR FORCE , e

WASSIQTON 2022C

OFFCE OF THE ASSETANT SECRETARY
_ , 1

€

MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE (INTERNATIONAL
SECURITY AFFAIRS)

SUBJECT: Taiwan's Lightweight Defensive Fighter (LWDF) (Your
Memo, Jan 7, 1985? (U) - INFORMATION MEMORANDUM

£8) The results of our initial assessment of Taiwan's LWDF
proposal are enclosed for your review (Atch 1-2). Please note
that the short suspense precluded a USAF review of the entire
LWDF requirements list. Instead, a quick comparison of the
Golden Dragon-53 Westinghouse radar and IWDF concept relative to
USAF fighter configurations was accomplished. A complete opera-
tional assessment could be completed within four months. The
comparison draws heavily from US contractor-furnished projected
performance data on the engines and radar, since this data was
not provided by Taiwan. As such, the Air Force cannot validate
this data or the conclusions drawn from them.

(% ML - TIOAT™ Ao ———my— - AV . s _ __-a _...._-_x _-w=n m-_p__-_v's
"""”'"""”1:- e creeeggn UD LNUUS LY License
Cetiivese GoLauvene e Gps wvwmenve s wuncres p ooNtinued USAF support

to this initiative is contingent upon receipt of the following:

- (U) Pormal OSD program direction outlining specific USAF
responsibilities and the established operational limitations upon
which the aircraft configuration baseline is to be set.

- () A Foreign Military Sales administrative case which
provides Taiwan funds for USAF manpower, travel and management
services attendant -with the LWDF initiative.

: ) 5 CN DR, m—blh ameel o —_——-— e 2 a2 - PRI SR N P N Sy TTOCATL Y - -—- - ;.n
+ho L\
M s .Luu:grubxuu_cuubruchur Ol lazliwdll 8 SeleCuvivil. 1ile wviiice Of
the Special Assistant for International Cooperative R&D, HQ USAF/RD-1
will serve as the Air Staff focal point and facilitate direction
and guidance to subordinate commands needed to properly execute
the program. Please advise if we can be of further assistance in
this matter. : - .

frimel 2l e Mgeiet=- Qncratary
2 Atch NEITI o0, wuv2isEnga: ad e nstics
1. Executive Summary (U)
2. Supporting Documents (&7

CLASS BY: Dir, EAPR

LN l



EXECUTIVE SUMMARY (U)

1. (S/RF) TASKING: Conduct a quick look comparison of the Westinghouse
GD-53 radar versus the APG-63, -66, and -67 radars and LWOF aircraft
performance versus F-16A and F-20.

2. (U) DATA SOURCES: To conduct this study, data was obtained from the
following sources:

a. (U) Partial engine performance data was obtained from Garrett by
telephone request.

b. (U) F-5, F-16A, F-20 and F-16/J79 performance was generated using
existing in-house data.

c. (U) Afrcraft weights were estimated using configuration data from a
variety of classified briefing charts, messages, etc.

d. (U) Aerodynamic data was generated for a generic aircraft representing
an F-16 type state-of-the-art fighter.

e. (U) GD-53 radar performance was estimated based on Westinghouse
Proposal (Volume 1) for GD-53 Radar System, dated March 1984..

f. (U) APG-63, -66, and -67 radar performance data was available in-
house.

3. ](U) AIRCRAFT CONFIGURATION: The LWDF aircraft evaluated was defined as
follows: . .

a. (U) Configuration as described in classified briefing charts.

b. (U) Two (2) Garrett TFE 1042-70 engines each rated at 5000 1b-thrust,
8350 1b augmented.

c. (U) Estimated aircraft gross we1ghts (1bs) SR
Empty - 12,860 ... .
Basic Hlssion T 0 we1ght - 19,830
> Max - 27,200 - .

d. (U) Armament - 2 AIM-7s, 2 AIM-9s, 7 MK-82s, M61 Gun {500 rounds).

4. (U) MISSION PROFILES: The mission profiles used were extracted from
in-country briefing material.

5. (U) FINDINGS: *

¢lﬂsﬁiemby} ﬂu&r&s
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risk.

b. (e PERFORMANCE - For the mission profiles provided, the performance
of the aircra?t falls approximately midway between the F-5 and the F-20/F-16.
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GD-53 RADAR REVIEW (U)

1. (4] DESCRIPTION:

a. ,LUT/;he 6D-53 Radar System as defined in the Westinghouse Defense

Electronics Center proposal has been reviewed. Ths D53 radar ic an
outarowth ar derivativae nf the IKAF AN/APR.AR radar nt{lived in tha F.1AA
aircraft. The GD-53 utilizes a low sidelobe, two channel monopulse,

ray antenna with IFF dipoles. The antenna is 12.36" high by

de; and has a gain of 28.5 db. The GD-53 transmitter 1s a 21.5

wer traveling wave tube (TWT), afr cooled transmitter. The

or produces higher power than the APG-66 transmitter. The low

io frequency (LPRF) unit in the GD-53 is similar to the APG-66,

) second receiver channel for two channel monopulse operation.

| and data processing in the GD-53 is provided by the Radar

ssembly fRDA).. The RDA uses advanced digital technology, such as B

)le gate arrays, large scale integration devices, and flat pack

The RDA uses MIL-STD-1750A Instruction Set Architecture Computers

)grammed in MIL-STD-1589 Jovial Higher.Order Language.

}y The modes available-in theiGD-53 are shown in E%ggre 1<a]on9;r; _—
with the modes of oiher US_radars. - v o oo -
2. :{C}-FINDINGS: The oroposed radar-is an X-band low/medium-Pulse Repetition . ~__ - _.
Frequency pulse doppler-radar, which will. provide good look-down detection - -—--
or a_“““‘ StTStttt T TR Tt T TR omomomm o mreme e TTTOTTTT oMb

detection performance of this radar is depicted in Figure 2 and is compared .

to the detection capability of other US radars.: The GD-53 nerfarmance-is .. - ... .
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The comparisons of antenna gains and average output powers are shown in

v -

Figure 3. |

3. (EYCONCLUSIONS: The GD-53 1s a state-of-the-art pulse doppler radar
utilizing the latest electronic devices and digftal design. The GD-53

has improved air-to-ground modes over the APG-66 radar; such as, a higher
doppler beam sharpening ratfo {(16:1 vs 8;1) and Ground Moving Target
Indication (GMTI). The radar provides added capabilities over the F-5/
APG-159 radar; -t o= Yoot Ao ede de edo dodoobdan ceee LAvaL oo ‘-‘“;1es

snnamAavimatalu ANY mava Yaalb_un Adatamdéinn manma ¢than ¢tha ﬂDﬂ-‘:q. As shown '

in Figure 1, the GD-53 provides many more air-to-ground modes than the APG-159.
The GN-53 ¥ mccentiallv eauivalent tn the AN/APN-67 radar which was

' deve]opnfl fnr tha F_2N aiwv~rafe
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- *APG:68 (Fr6e) (2" X 2" ss! 32.94d5
e APG-47 (on) ms5tx 1987 298 (339) 29 9/
CAA 69 15 x 19" 249 2255
» APG 159 (F s nstxt9” 119 29544
. :‘}/D ' ‘
Powge / A VEA’H GE/ =
- Gp -53 238.6 warrs
L . % APG-43(r-ss) - /600 Wwarrs
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DECLASSIFIED in PART

AlRCRAF 1 PERFUKMANLE EDIIMAILED (U)
. . r - 1 -
MR NUYS S 5 —YSECRET NO FORN DISSEM
N YR -:2 oe
o ! b ’ & - . *
. ~PERFORMANGE PARAMETER UNITS | LWDF | F-5E} F-16/ F-20
IR L ;J?g .
MISSION A. RADIUS OF ACTION NM 70 } 165 140 190 .
STRIP&'H“ R POy TV g | . '
LAUNCHED B, JIME, 10, hma T0 30,000 FT, sec/ [110/.9f 90/ | 75/ 50/ .86
INTERCEPT "MAX'‘POMI MACH .86 | .88
2 AIM_] 1ot i s e bt ! )
2 AIM-9 C.. AGCEL.TIME, 0.9M to 1.2M SEC 40 75 55 30
M61 WITH '30,000 FT, 50% INTERNAL FUEL, o
500 ,RNDS MAX. POWER |
B p. MAX sWstarNED 6's ¢ |32 |20 | 2 36
vl M=\ /2750,000 FT, 50% TNTERNAL
:,; . o FUEL, MAX POWER |
o - o
=, o E. MAX MAcu/sox INTERNAL _FUEL LI LA AR R 9
C.D Figlal- Cidt : . \ B
0 F. Ps 30, 000 FT, MAX POWER, 50% INTERNAL | FT/SEC | 240/ |180/ | 190/ 8 310/330
= " CFUEL), M=.B/1.4 210 | 30 } 210 U
MISSION | LOITER Tms FOR 70NM RADIUS MIN 100 75 | N5 105
1 OF RCTION " * »
COMBAT
AIR PATROL e A
2 AIM 7 e mlltu'ln'l'm;m.-ltlmdlﬁ 'l-:i».‘
2 AIMY9’ o -
R e
ME1/S00 RNDS GF LTS |
Ml'ss‘x!b'n HI-LO-LO-HI RADIUS nw | ss | 38 | 120 1o
‘ I OF ACTION . .
2 2| 2w )
x 2 .Mm/,soo RNDS . .
< S | 7' MK-82 _ , ’
2 i EXT 1 TAN KS £ 01 e b2 iR M el di

r’\m.-

Litadn; [)if;f; lv[
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1 BASIC v
ARMAMENTY: M6IA1 . 20mm gun w/500 rds °
2 AIN-7
2 AIM-9
- . R I A T YU
FutL: Internal ’ .
N |'
, TAKEOFF:  Max Power 1
cLIms: ,Max Power ' C e
\ ' b . . B LY
CRUISE Out at 36,000, ft
ALTITUDE: | In at optimum
|
COMBAT: ' 15,000 ft/M=0.8
5 minutes at Man Power,
Firé Nissiles
FUEL 10 midutes endurance at '
RESERVES :

¥

sea level '
A |

SL

e

[T N o

BT

MISSIONS
STANDARG DAY ATMOSPHERE .
drihoer IECAR ey
ARMAMENT: M61A1 20mm gun w/500 rds
2 AIN-7 ’
2 AIN-9
I -
FUEL: Internal
oy 00 2 External Fuel Tenks
“TAKEOFF¢ ' Max Power '
CeLIme: Mil Power
CRylIsSE Opt imum
ALTITUDE: Optimum
M X
COMBAY: 15,000 ft/M+0.8
. S minutes at Max Power,
‘ Fire Missiles
‘FULL 10 minutes endurance at
sra‘level

ot

RESERVES:

COMBAT

PMR

T ——

TR

YNCLASSIFIED

ARMAMENT ;

FUEL: ‘

TAKEOFF:
cLime: .

CRUISE '
ALTITUDE:

COMOAT:

FUEL
RESERVES:

111 AIR-TO-GROUND

NEIAL 20me gun w/500 rds
2 AIR-9 .
7 MK-82 Bowdbs

Internal
2 txternal Fuel Tanks

Man Power
Max Power

Opt sum
Opt tmum

Ses Level /R=0.9
S minutes at Man Power,
Drop Sombs '

10 minutes endurance at
ses level

COMRAY



COMMENTS ON PERFORMANCE ESTIMATES

1. Mission profiles developed by the Air Force are normally task oriented
to maximize performance with the least amount of fuel. The LWDF Mission
Profiles are unique in that they require max use of afterburner for take-off
and climb due to the short radius of action requirement and five minutes of
afterburner for combat at midpoint. Consequently, the use of these same
profiles for the comparative aircraft results in a large expenditure of fuel
due to their bigger engines (e.g., for the F-16A, over 501 of the internal
fuel is used for the 5 minutes combat time in Mission I). The result is that
the performance numbers shown are significantly reduced from the capabilities
normally associated vith these aircraft.

2. The conditions specified for the performance parameters vere selected on
the basis of the estimated engine data handcarried to ASD by Garrett. Due to
the time constraint, no attempt was made to determine the validity of this
data.

3. For the Radius of Action parameter, oanly two AIM-9s were used for the
comparative aircraft, since they are not currently authorized the carriage of

AIM—7I. -

4. Pg (Excess Specific Power) is defined as a value representing the aircraft's

ability to accelerate and/or climb at a specific point in time along the velo-
city axis. : .

5. Comparative aircraft data used were representative of current production
aircraft configuration and existing flight manual limitations. No attempt was
made to optimize the comparative sircraft configuration for the three basic
missions. -

6}5 Estimates for the LUDF vere based on the 1n-countty briefing data package
for weights, wing aArea and configutation and ;erodynamic drag trends based on

F—16 drag data. . - ia:a.
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