UNCLASSIFIED

FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N
PROGRAM ELEMENT TI TLE: Air Systens and Advanced Technol ogy

(U COST: (Dollars in Thousands)

PRQIECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE ESTI MATE
R0446 Advanced Avi onics Subsystens (formerly Maritime Avionics & Subsystens Technol ogy (MAST)
6, 625 3,434 3,449 3, 507 3,564 3,623 3,700 3,780 CONT. CONT.
R0447 \Wapons Advanced Technol ogy
19, 412 23, 693 21, 439 23, 802 24, 960 25,671 26, 345 27, 039 CONT. CONT.
R2264 Air Systens Affordability
5, 930 5,728 5,511 2,988 2,140 2,323 183 322 CONT. CONT.
R2327 Integrated Hi gh Payoff Rocket Propul sion Technol ogy (| HPRPT)
944 0 0 0 0 0 0 0 0 1,904
W2014 |Integrated Hi gh Performance Turbi ne Engi ne Technol ogy (I HPTET)
5,171 7,559 7,211 7,180 7,903 7,377 7,543 7,712 CONT. CONT.
R2455 Vectoring Extremely Short Take-off and Landing (ESTOL) Control Tailless Operation Research (VECTOR)
0 4,989 4, 436 492 0 0 0 0 0 9,917
R2487 DP-2 Thrust Vectoring System Proof of concept denonstration
0 1,995 0 0 0 0 0 0 0 1,995
TOTAL 38, 082 47,398 42,046 37,969 38, 567 38,994 37,771 38, 853 CONT. CONT.

A (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Thi s program el enrent (PE) denpbnstrates concepts for future air
pl atforns and surface/air weapons enployed in Naval Warfare. The denpbnstrated concepts support the Joint Warfare Strategy
Forward...fromthe Sea" and relate to the Joint Mssion Areas of Strike, Littoral Warfare, and Intelligence Surveillance and
Reconnai ssance. Pr ojects in this PE are jointly planned in the Defense Sci ence and Technol ogy Reliance process with the Air
Force and Arny through panels of the Director Defense Research and Engi neeri ng.
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FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N
PROGRAM ELEMENT TI TLE: Air Systens and Advanced Technol ogy

(U Strike technology issues relevant to this PE include surgical lethality, platformsurvivability, affordability and
i ncreased Naval gunfire range and accuracy. Littoral Warfare technol ogy issues relevant to this PE include air battl espace
dom nance, expeditionary forces air support, ship self-defense and increased Naval gunfire range and accuracy. Intelligence
Survei |l | ance and Reconnai ssance technol ogy issues relevant to this PE include platform m ssion endurance and survivability.
Seven projects are executed within the PE

(U Advanced Avionics Subsystens (formerly Maritine Avionics and Subsystens Technol ogy (MAST)): Initiated in FY 95 by
Congress plus-up as MAST, Advanced Avionics Subsystens is a nulti-faceted program maturing integrated nodul ar avionics and
sof tware concepts towards providing new functionality, affordable, conmmon avionics to future and | egacy aircraft. Focused
on advanced vi sualization and data fusion functionality through scal able, open, fault tolerant and comon avi onics
architecture, advanced emul ati on and virtual prototyping, along with rmultifuncti on sensors and antennas. Programthrusts
address either Navy-specific applications or technol ogical areas where Tri-Services have agreed on a Navy lead. This
becones a core effort in FY 99

(U Weapons Advanced Technol ogy: Denobnstrates energi ng sub-systenm conponent | evel weapons concepts which pronise
af f ordabl e and significant perfornmance inprovenents to both existing and next generation Naval Air and Surface |aunched
weapons. These efforts in this area will denobnstrate the achi evenent of the tinme-phased Air and Surface Weapons Technol ogy
(ASWI) goals, which will maintain and increase the Naval Air and Surface Wapons capability edge through the 21* century. In
FY98 the Extending the Littoral Battlefield (ELB) Advanced Concept Technical Denobnstration (ACTD) was added to this project.
In FY99 this task was transferred to PE 0603238N, Project R2145.

(U Integrated H gh Payoff Rocket Propul sion Technology (IHPRPT): This project supports the achi evenent of the | HPRPT
program tine- phased goal s by conducting integrated conponent denonstrations of rocket propul sion technol ogy devel oped under
PE 0602111N. In FY99, this task was transferred to PE 0603217N, Project R0447.

(U Integrated H gh Perfornmance Turbine Engi ne Technol ogy (I HPTET): Provides experinental engine testing of new gas
turbi ne engi ne technol ogi es to denonstrate readi ness and reduce technical risk for entering engineering devel opnent. | HPTET

is a Tri-Service programin which each Service contributes established shares of 6.2 and 6.3 funding and | aboratory
resources to neet specified goals of doubling thrust-to-weight ratio, halving fuel consunption by the year 2003 (relative to
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FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 1999

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N
PROGRAM ELEMENT TI TLE: Air Systens and Advanced Technol ogy

a 1987 baseline) and reduci ng acquisition and mai ntenance costs. Additional enphasis has been incorporated to address High
Cycle Fatigue issues, which nay be associated with propul sion system desi gn system defici enci es.

(U Air Systens Affordability: Milti-faceted phased programto focus on inproving the affordability of future ngjor
acquisition progranms. This project will focus affordability research to support the delivered accuracy of future stand-off
weapons and support the devel opnent of nulti-function, anal og-to-digital conversion and signal processing electronic
nmodul es.

(U Vectoring ESTOL Control Tailless Operation Research (VECTOR) Program A followon to a previous X-31 thrust vectoring
denmonstration with Germany. This international flight denonstration effort adds Sweden to the US/ Germany Teamto utilize
the X-31 aircraft to devel op and denonstrate thrust vectoring technologies using a nulti-axis axisymretric thrust vectoring
nozzle with a fully integrated flight/engi ne/nozzle control system The VECTOR effort will denonstrate, in flight, the
concepts of: Extremely Short Takeoff and Landing (ESTCOL) to allow short-field operations, reduced catapult/arresting gear
requi renents, increased payload and bring-back, reduced aircraft catapult and arresting | oads, and, an Advanced Air Data

System (AADS) that will provide the required air data accuracy at very high angles of attack. It will provide engineering
anal yses for reduced tail/reduced directional stability to validate directional control capabilities using with thrust
vectoring. The programwll also provide data with which to determ ne val uable operating efficiencies inherent with such a

nozzl e configuration. These efficiencies include reduced aerodynam ¢ (induced) trimdrag, increased engi ne exhaust recovery,
and reduced aircraft weight.

(U The DP2 Thrust Vectoring System Initiated in FY 99 by Congressional plus-up, this programis a denonstration of a
proof - of - concept of a reduced-scale flight test vehicle. The vehicle concept is a short take-off/vertical |anding (STOVL)
aircraft of advanced conposite construction, utilizing thrust vector control. This air vehicle is envisioned as a vertica
take-of f transport for ship-to-shore operation and for ship/shore-based reconnai ssance.

(U The Navy Science and Technol ogy (S&T) programincludes projects that focus on or have attributes that enhance the
affordability of warfighting systens.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted wi thin the ADVANCED TECHNOLOGY DEVELOPMENT Budget Activity
because it enconpasses design, devel oprnent, sinulation, experinmental testing or prototype hardware. It is al so necessary to
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PROGRAM ELEMENT TI TLE: Air Systens and Advanced Technol ogy

feasibility and concept of operations to reduce technological risk prior to initiation of a new

acquisition programor transition to an ongoi ng acqui sition program

B. (U) PROGRAM CHANGE SUWMMARY FOR TOTAL P.E.:

FY 1998 FY 1999 FY 2000
FY 1999 President’s Budget 34,562 48,143 40,034
Appropriated Value 48,143 0
Adjustments from FY 1999 PRESBUDG 3,520 -745 2,012
FY 2000 President’s Budget 38,082 47,398 42,046

(U) CHANGE SUMMARY EXPLANIATION:

(U) Funding: FY 1998 adjustments reflect Actual adjustment updates (+3,805); and small business Innovation Research
adjustment (-$285). FY 1999 adjustments reflect Congressional Undistributed reductions (-$239); Congressional Directed
reduction (-$2,000); Congressional Plus-up DP-2 Thrust Vectoring (+$2,000); and Minor adjustment (-$506). FY 2000
adjustments reflect Non Pay Inflation adjustment (-$611); Navy Working Capital Fund (-$85); Civilian Pay rate adjustment
(+$208); and Realignment of Vector funding (+$2,500).

(U) Schedule: Not Applicable.

(U) Technical: Not Applicable.
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FY 2000/ 2001 RDT&E, N BUDCGET | TEM JUSTI FI CATI ON SHEET DATE: Septenber 1998

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N
PROGRAM ELEMENT TI TLE: Air Systens and Wapons Advanced Technol ogy

(U COsT: (Dollars in Thousands)

PROJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM

R0446 Advanced Avi onics Subsystens (AAS) (formerly Maritine Avionics Subsystenms & Technol ogy (MAST))
6, 625 3,434 3, 449 3, 507 3,564 3,623 3,700 3,780 CONT. CONT.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  Thi s project has been supported by Congressional Plus-ups since FY
1995 and becane a Navy budget effort beginning in FY 1999. This project denonstrates comercial -off-the-shelf (COTS) and
non- devel opnent item (CANDI) technology that will facilitate the introduction of new functionality (e.g., 3 dimensional (3-
D) perspective scene visualization, crew workload reduction, on/off-board sensor data fusion, tel epresence to the

battl espace, etc.) into existing Navy aircraft and future platforns in a cost-effective manner. The project includes

el ements responsive to the original Congressional guidance: (a) visualization and data fusion software; (b) scal able open
architecture project (SOAP); (c) advanced interconnect technol ogy; (d) avionics packagi ng and cooling technol ogy; and (e)

| ow cost sensors and connectivity. Individual performers and tasks are selected to maxim ze the probability of transfer of
successful results to Navy and other systens. This project addresses the Joint Vision 2010, Navy Sci ence and Technol ogy
(S&T) Requirenments Cuidance, ...Forward From The Sea, and the outyear plans of several naval aviation programs (e.g., F/ A-

18, Air Conbat El ectronics, Tactical Aircraft Mssion Planning, AV-8B, Joint Strike Fighter (JSF) and others). Key

obj ectives include providing better technol ogy transparency, reducing software costs, opening currently closed avionics
architectures, enabling earlier use of CANDI technol ogies, protocol-independent high-speed/hi gh-bandw dth databases, and
ability to introduce new functionality for effective joint warfighting.
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FY 2000/ 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: January 1999
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N PROQJECT NUMBER: R0446
PROGRAM ELEMENT TI TLE: Air Systens and PRQIECT TI TLE: Advanced Avi oni cs
Weapons Advanced Technol ogy Subsyst enms ( AAS)

(U PROGRAM ACCOVPLI SHVENTS AND PLANS:

(U FY 1998 ACCOWPLI SHVENTS: ($7,132) includes $3,461 FY 97 funding released in FY 98

(U (%$2,070) Advanced Visualization and Data Fusion Software (AVDFS)
(U Initiated:

- (U AVDFS software integration with version 6.2 of Tactical Aircraft M ssion Planning System (TAMPS) for

i ntegrated nission planning and rehearsal capability.
- (U Denonstration of bringing off-board i mgery from conmercial source into a mlitary cockpit by creating

comrerci al inagery archive browser and retrieval software

(U) Conti nued:
- (U Mpsaicing of off-board and on-board information into geospecific 3-D inmagery. Includes ability to npsaic

and fuse (overlay) camera video streans onto a 3-D scene rendered fromthe conbi nati on of archival Digital

Terrain El evation Data (DTED) and imagery.
- (U Refining inmage generation software for portability to nultiple comrercial-off-the-shelf (COTS) graphics

engines. Mgration of AVDFS to multiple platfornms including the entire Silicon Graphics Inc. (SA) product |ine
and W ndows New Technol ogy (NT) | NTEL-based processors.

(U) Conpl et ed:
- (U Power Scene Integration with TAWMPS for integrated m ssion planning and rehearsal capability and

application at Naval Air Station, Fallon, NV.
- (U) F/A-18 integrated 2 dimensional (2-D) cockpit demonstration at Boeing’s Advanced Avionics Center in

St.Louis, MO.
Highlighted the tactical utility of AVDFS for several avionics scenarios.
- (U) Demonstration of ability to import National Imagery and Mapping Agency (NIMA) standard format data for

direct use in a geocentric representation with worldwide coverage

(U) ($3,840) Scalable Open Architecture
(V) Initiated:
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FY 2000/ 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: January 1999
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N PROQJECT NUMBER: R0446
PROGRAM ELEMENT TI TLE: Air Systens and PRQIECT TI TLE: Advanced Avi oni cs
Weapons Advanced Technol ogy Subsyst enms ( AAS)

- (U Integration of signal processing node and hi gh speed nultiprocessor node into the SOAP architectureed on
COTS t echnol ogy.

- (U Inplementation of 3-D perspective scene generation into enbedded hardware. Initial investigation of using
processi ng resources on the Optical Backplane |Interconnect System (OBIS) backpl ane as the enbedded resource for
vi sual i zation al gorithns.

- (U Incorporation of Real-tinme Database Managenent System

- (U Fault tolerant/dynamc reconfiguration in a Real-time Common Obj ect Request Broker Architecture (CORBA)
envi ronnent .

- (U Performance nodeling process devel opment to be used throughout project life.

(U) Conti nued:

- (U Prelimnary off-board interface definition.

- (U Performance anal ysis and devel opnent of conmmon object request broker architecture in a real-tine

determ nistic system

- (U Definition of network requirenents and capabilities for an information intensive unified system

(U) Conpl et ed:

- (U Inplenentation and integration of 2-D capability on enbedded processi ng hardware.

- (U Initial design and virtual prototype of COTS-based single thread processor enulator chip capable of

runni ng exi sting code on a cl ock-cycle accurate basis.

« (U ($850) Advanced Avionics |Interconnect Technol ogy

(U Initiated
- (U Devel oprent of extrenely high speed and hi gh bandw dth protocol independent optical data network based

on COTS technol ogi es and techni ques. Technol ogy | everages fiber optic technol ogi es devel oped by the commercia
tel econmuni cations industry. This effort seeks to nmultiplex nultiple signals using various protocols over a
single optical fiber to replace current ML-STD 1553 bus technology. The goals of this effort seek to increase
data transfer rates by a factor of 1000X (1MB vs. 1GB or nore); dempnstrate reduced El ectronmagnetic
Interference (EM) and El ectronmagnetic Vulnerability (EMV); and reduced |ife cycle and devel opment costs for

F/ A-18, JSF, Close Air Support (CSA) and ot her advanced air vehicles.
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PRQIECT TI TLE: Advanced Avi onics
Subsyst enms ( AAS)

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N
PROGRAM ELEMENT TI TLE: Air Systens and
Weapons Advanced Technol ogy

- Joint Dual-Use programwi th Naval Sea Systens Command (NAVSEA) and Defense Advanced Resource Project Agency
(DARPA) to establish conmercial sources for military fiber optic systens applications Exploiting Comercial
Sources and Techni cal Advantages to Insure Conpetitiveness (ECSTATIC Project).

Cont i nued:
- (U Optical Network effort discussed above to begin denonstration of critical conponents.

- (U Optical backplane integration into SOAP architecture with nultiprocessor real-time operating system

* (U (%$262) Low Cost Sensors and Connectivity

(U Conti nued:
(U Evaluation of technol ogy and concepts for real-time connectivity of on-board data bases and subsystens
it

h of f-board sources of data or information.

W

e (U (%110) Advanced Packagi ng

(U Conti nued:
- (U Evaluation of COTS packagi ng technol ogy in naval avionics applications.

2. (U FY 1999 PLAN. ($6,388 includes $2,954 FY 98 funding released in FY 99)

e (U (%1,775) Advanced Graphics and Data Fusion

Initiate:
(U) Devel oprent and denonstration of a portable 3-D rendering capability which can be executed in non-real -

time on a scal abl e open architecture system prototype.
(U Prelimnary investigation of calligraphic |light sources and a range of atnospheric effects in the AVDFS

to enhance realismin the avionics environment.
(U Conti nue:
- (U Devel oprrent and denonstration of interoperability with operational avionics hardware through sinulation

and proposed flight-worthy hardware.
(U To develop the capability to execute 3-D perspective scene generation software in real-tinme on enbedded

avi oni cs hardware. The devel opnent nethodol ogy will involve the iterative use of software sinmulation
techni ques in conjunction with the progressive use of proposed scal abl e open architecture avionics hardware.
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FY 2000/ 2001 RDT&E, N BUDCGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N PROQJECT NUMBER: R0446
PROGRAM ELEMENT TI TLE: Air Systens and PRQIECT TI TLE: Advanced Avi oni cs
Weapons Advanced Technol ogy Subsyst enms ( AAS)

DATE: January 1999

(U Geo-registered i mnage nosaicing techni ques and data conpression technology required to fuse imagery from
mul tiple sources and bring in information from off-board.

(U Conpl ete:

- (U Initial denp of bringing off-board imgery from conmerci al
conmercial inmagery archive browser and retrieval software.

- (U Integration of AVDFS with TAMPS 6.2 mi ssion planning software.
(U Mgration of AVDFS software to Wndows NT processors.

source into a mlitary cockpit by creating

e (U (%3,155) Scal able Open Architecture
(U Conti nue:

(U Realtinme common object request broker architecture eval uation.
Eval uation of dynam c reconfiguration in a realtime CORBA environnent.

- (Y
(U Denonstration of 3-D visualization in enbedded hardware.

(U Conpl ete:
- (U Realtinme Database Managenent System
- (U Backpl ane and network protocol eval uations.

(U Denonstration of off-board interfaces.
- (U Renewal of |egacy software systens processor enul ator prototype chip which is capable of enulating the
AN/ AYK- 14 mi ssi on conputer processor.

. (U) ($858) Advanced Interconnect Technol ogy
(U Continue:
Eval uation of optical interconnect conponents for ships and aircraft under joint NAVSEA/ Naval Air

- (Y
Systens Conmand (NAVAIR) Dual - Use S&T project agreement.
- (U Integration of key conponents for Hi gh Speed Optical Networks.

e (U (%$515) Low Cost Sensors and Connectivity

(U Conti nue:
R-1 Line Item 15
Budget Item Justification
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PROGRAM ELEMENT TI TLE: Air Systens and
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program reserved for Small Business

(U MIllimeter-wave (MWY antenna concept anal ysis.
Portion of extramural

Busi ness | nnovati on Research (SBIR).
in accordance with 15 USC 638.

e (U (%$85) Snuall
I nnovati on Research assessnent

(U FY 2000 PLAN:
(U (%1,200) Advanced Visualization and Data Fusion Software

(U) Conti nue:
-(U) Devel opnent of controllable time-of-day effects in AVDFS-rendered 3-D scene.
-(U) Devel opnment of extended graphical annotation and editing techniques.
-(U) AVDFS man/ machi ne interface analysis in airborne environment.

Vehicle (UAV) video streans

(U Conpl ete:
-(U) G ound-based denp show ng nosaicing and fusion of off-board Unmanned Aeri al
with AVDFS and render resulting 3-D product on an enbedded open system architecture in near real-tine.

(%1, 299) Scal abl e Open Architecture

- (VY
(U Initiate:
-(U) On-board/ of f-board/archival database information fusion.

(U Conti nue:
-(U) Denonstration of distributed real-tine application integrated with actual

(U Conplete:
- (U Final denobnstration of dynami c reconfiguration in a Real -time CORBA environment.
(U Conpletion of 3-D visualization in enbedded har dware.

F-18 M ssion Software.

. (U ($950) Advanced I nterconnect Technol ogy
(U Conti nue:
-(U) Devel opnent of Fiber-optic Avionics SubCarrier (FAST) Net wor k.

(U Conpl ete:
-(U) Dual -use ECSTATIC hardware denonstrations.

Modul ation (SCM Transfer

Budget Item Justification
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B. (U PROGRAM CHANGE SUMVARY: See total program change sumary for P.E
C (U OTHER PROGRAM FUNDI NG SUMMARY: Not applicabl e.

(U RELATED RDT&E: This program adheres to Defense Reliance Agreements for Sensors, Electronics and Battl espace
Envi ronment (Integrated Pl atform El ectronics).

(U Work in this ProgramElenent (PE) is related to and fully coordinated with efforts in the foll ow ng PEs:
PE 0601152N (I n House Lab I ndependent Research)

PE 0601153N ( Def ense Research Sciences)

PE 0602111N (Air and Surface Launched Weapons Technol ogy)
PE 0602122N (Aircraft Technol ogy)

PE 0602202F (Human Systens Technol ogy)

PE 0602204F ( Aerospace Avionics)

PE 0602234N (Materials, Electronic, and Conputer Technol ogy)
0602708E ( Cockpit Autononous Landi ng)

PE 0603231F (Crew Systens and Personnel)

PE 0603238N (Precision Strike and Air Defense Technol ogy)

PE 0603792F (Advanced Technol ogy Denpnstrati ons)

PE 0603800N & 0603800F (Joint Strike Fighter (JSF) DEM VAL)

(
(
(
(
(
(
(
(
(
(
g
( PE 0603253F (Advanced Avi onics Integration)

cgeeeeeceeeeecee
T
m

D. (U SCHEDULE PROFILE: Not applicable.
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BUDGET ACTI VI TY: PROGRAM ELEMENT: 0603217N
PROGRAM ELEMENT TITLE: Air Systens and Weapons Advanced Technol ogy

(U COsT: (Dollars in Thousands)

PROJECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM

R0447 Weapons Advanced Technol ogy
19, 412 23,693 21, 439 23, 802 24, 960 25,671 26, 345 27,039 CONT. CONT

A (V) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project will reduce technical risk by perform ng technol ogy
denmonstrations in guidance and control, ordnance, @uns and Launchers, fire control air breathing propul sion and airframe

aeromechani cs sub-systeni conponent concepts. It builds on the foundation of research energing from Navy and | ndustry
Appl i ed Research projects funded by PE 0602111N prograns which prom se affordabl e perfornmance inprovenents to existing and
next generation Naval air and surface |aunched weapons. In FY98 the scope of this project was expanded to include the

Extending the Littoral Battlespace (ELB) Advanced Concept Techni cal Denonstration (ACTD) which will denonstrate/exploit
emer gi ng technol ogi es (comercial and government) for use in theater-w de, real time managenent of expeditionary forces
operating within the littoral. In FY 99 ELB was funded in PE 0633238N and PE 0602315N. The el enents of the project addresses
Joint Mssion Area (JMA) requirenents for increased capabilities in surgical lethality of weaponry (Strike JMA), increased
ship self defense capabilities (Littoral Warfare JMA) and increased accuracy and range for Naval Surface Fire Support
(Strike and Littoral JMAS).
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BUDGET ACTI VI TY: PROGRAM ELEMENT: 0603217N
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Weapons Advanced Technol ogy PRQIECT TI TLE: Weapons Advanced Technol ogy

(U PROGRAM ACCOMPLI SHVENTS AND PLANS:
1. (U FY 1998 ACCOVPLI SHVENTS:

. (U (%$3,523) Cruise Mssile Real Tine Retargeting Denpnstration:
-(U) Produced Build 1 seeker.
-(U) Established ground testing capability for Build 1 solid state Laser Detecting and Rangi ng Seeker (LADAR)
in North Range Towers.
-(U) Began flight testing of Build 1 solid state LADAR on T-39 aircraft.
-(U Modified the T-39 test aircraft to accept the Build 1 LADAR sensor. This task includes designing and
fabricating the nechanical/electrical interface assenblies, wiring harnesses, and interface boards in
Hardware in the Loop (HI TL) I ab.
-(U) Produced Build 2 solid state LADAR conponents. Phase 3 will finalize the designs for the Tomahawk
(Navy) and Small Smart Bomb (Air Force) tasks.
-(U) Produced m ssion planning procedures and software for strike planning, targeting, and neural network
traini ng.
-(U) Devel oped fixed target Autononmous Target Recognition Software.

. (U) (%3,850) Surgical Strike Adaptive Wapon Control Video and Data Conmuni cati on System
This task devel ops and denonstrates advanced vi deo conpression and radio frequency (RF) nodul ation/codi ng
technol ogy for a podl ess digital weapon control data link systemfor use in joint strike operations.

-(U) Designed, integrated, and | ab tested RF nodul es, nodem nodul es, network control processor nodul es, and
central processor nodul es.

-(U) Refined system | evel performance requirenents.

-(U) Performed prediction analysis of weapon control data |ink system

-(U) Designed, developed, and fabricated of RF, nodem network control, processor, and central processor

subnodul es.
-(U) Devel oped platformintegrati on approach/design.
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-(U) Defined electrical and mechanical termnal interfaces.
-(U) Produced antenna design.

. (U ($1,200) Concentric Canister Launcher (CCL):
(U This task will denmonstrate a universal munitions |auncher for Tomahawk, SM 2 Bl ock IV, and Evol ved Sea
Sparrow Mssile (ESSM. The technol ogies to be denmonstrated involve missile fly out froma full scale
| auncher tube; validation, verification, conputational design tools; and will denonstrate a distributed |aunch
control system capabl e of sinultaneous and coordi nated | aunch of nultiple mssile types. This programis
focused upon Affordability and will address reduced Life Cycle Costs through reduci ng nmanni ng, autonated
construction, and by utilizing a nodul ar design.
-(U) Designed and fabricated canister interface electronics unit.
- ( Devel oped fiber optic Local Area Network (LAN) architecture.
-( Demonstrated all up distributed control system
- ( Desi gned hardware for planned outyear SM2 Bl k 1V restrained firing tests.

cce

. (U ($3,052) Concurrently Engineered (CE) Ball-Joint Gnbal for Joint Strike Wapon:

Conpl et ed i ntegrated CE seeker devel opnent and environnental denonstration.

Fi ni shed Mechani cal /el ectrical hardware design.

Conduct ed CE seeker denonstration.

Performed Ground, rooftop, HI TL. Fabrication and flight clearance test preparation.
Conti nued CE seeker integration and test.

cccce

. (U (%1, 362) Shared Aperture:
(U This task enables the devel opnment and denonstration of w deband nultifunction RF systems with shared
apertures and el ectronics to performthe functions currently perforned by multiple RF systens, in particular
radar, comuni cations and el ectronic warfare systens.
-(U) Constructed test prototype.
-(U) Continued final design for open architecture multifunction RF system capabl e of neeting Navy
requi renents or a set of radar, conmmunications and El ectronic Warfare (EW functions,
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-(U) Finished systemrequirements and performance specification.

. (U (%6, 425) ELB:
-(U) Continued fires and targeting definition for ELB ACTD system desi gn.
-(U) Conducted Exercises and feasibility denmonstration definition.
-(U) Performed ACTD systens engi neering, devel opment and integration.
-(U) Conpleted design and initial outfitting of afloat testbed interface with Navy fires and targeting
syst ens.

2. (U FY 1999 PLAN:

. (U ($5,102) Cruise Mssile Real Tine Retargeting Denonstration:
-(U) Denonstrate the Build 1 LADAR in the |ab which includes the adaptive strike planning and fixed/ nobile
target automatic target recognition software, and Tomahawk 6 DOF sinul ation.
-(U) Finish nodification of the T-39 test aircraft to accept the Build 1 LADAR sensor. This task included
design and fabrication of the nechanical/electrical interface assenblies, wring harnesses, and interface
boards to the | ab.
-(U) Conduct Flight testing of the Build 1 solid state LADAR on the T-39 aircraft.
-(U) Fabricate Build 2 sensor for delivery in FY 2000.
-(U Modify the T-39 test aircraft to accept the Build 2 LADAR sensor. This task includes designing and
fabricating the mechanical/electrical interface assenblies, wring harnesses, and interface boards to the
| ab

. (U ($3,204) Surgical Strike Adaptive Video Control and Data Conmuni cation System

U) This task devel ops and denonstrates advanced vi deo conpressi on and RF nodul ati on/ codi ng technol ogy for a
odl ess digital weapon control data link systemfor use in joint strike operations

(U Start flight test planning for FY 2000 system verification and testing.

(U Integrate terminals into ground test platfornmns.

(U Gound test multiple termnals.
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Integrate termnals into flight test platforns.
Refine system | evel performance requirenments

Conti nue Performance prediction anal ysis of weapon control data |link system

Perform | aboratory integration testing of term nals.

Fi ni sh desi gn, devel opment, and fabrication of RF, nodem network control

essor subnpdul es.
Conpl ete platformintegration approach/design
Define electrical and nechanical term nal interfaces.

(%5, 370) CcCL:

Cont i nue Tomahawk Comnputational Fluid Dynanmics (CFD) nodel validation
Proceed with hatch design and fabrication.

Maintain efforts for fabrication of prototype |aunch system hardware.
Conti nue Design and fabrication of canister interface electronics unit.
Conpl ete denmonstration of all up distributed control system

Devel oprment of fiber optical LAN architecture.

Conduct SM2 Bl k |V restrained firing.

. (U (%4,300) CE Ball-Joint Gnbal for Joint Strike Wapon
-(U) Start CE seeker flight tests and denonstration
-(U) Conduct CE seeker integration and test, ground, rooftop, H TL tests.
-(U) Finish integration of CE ginmbal hardware and flight test pod.

-(U) Conplete ground, rooftop, HI TL, flight tests, and program docunentation

)

(
a
;

($1, 160) Shared Aperture:

processor,

DATE: January 1999

Weapons Advanced Technol ogy

and centra

U) This task enabl es the devel opnent and denonstrati on of w deband nmultifunction RF systems with shared
ertures and electronics to performthe functions currently performed by nultiple RF systens, in particular
dar, conmuni cations and EW systens.
(U Construct test prototype.

p
a
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- (U Finish final design for open architecture nultifunction RF system

(U (%$1,560) Hi gh Speed Mssile Technology (Fornerly Hypersonic):

This task will denonstrate airfrane propul sion guidance & control and ordnance technol ogi es of the dual
conbustion ranjet for potential next generation Navy high speed strike missiles.

-(U) Begin initial design of dual conbustion ranjet test vehicle.

-(U) Develop test plan for free jet testing of the ranjet.

-(U) Develop prelimnary design of the test stand.

(U) (%$1,465) Land Attack and Deep Strike (LADS) Weapon Technol ogy: This task will denmpbnstrate the capability
to substantially inprove the m ssion planning and execution tinmes for |land attack and deep strike nissions for
both surface and submarine | aunched tactical strike weapons such as Tactical Tonmahawk, Fasthawk, Navy Tacti cal
M ssile System (NTACMB), and the Land Attack Standard M ssile (LASM.The denonstration uses the follow ng
technol ogy devel oped in the 6.2 Wapons program (PE 0602111N): Wapon/target pairing, Bonb Danage
Identification (BDI) from Syntheic Apeture Radar (SAR) processing, G obal Positioning System (GPS)/Inerti al
Measurement Unit (IMJ) attitude accuracy for 3 dinmensional (3-D) precision targeting, algorithms for rapid
Tomahawk mi ssion planning, and rapid tactical area napping.

-(U) Define prelimnary operational concept for the LADS weapon denonstration

-(U) Produce an initial top |level architecture for the m ssion planning system

-(U) ldentify conmponents of the previous 6.2 program products that will be transitioned to the LADS weapon
denonstrati on.

- (U) Review software and hardware conponents of the 6.2 the elenents (e.g. GPS/IMJ, BDI SAR, etc)
transitioning to the LADS denponstration. ldentify the nodifications required to integrate the conponents into
t he denonstrati on.

(U) (%$1,400) |HPRPT:
(U This task will denonstrate high kinetic performance air |aunched rocket notor technol ogi es. These
technologies will be integrated into a 5’-8’ diameter flight weight rocket motor and demonstrated in ground
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tracking. Technol ogi es denpbnstrated will include al umnized and non-al uni ni zed reduced snoke propel |l ants;

Iight weight, high strength/stiffness conmponent case; high pressure conbustion; thrust vector

control (TVC) (i ntegrated aero/ TVC and aft nounted jet reaction control); and a |ight weight, |ow erosion

nozzl e.

-(U) Optimize reduced snoke solid propellant grain geonetry and burn rate characteristics.

-(U) Conduct static firing of subscale rocket notors at increasing chanber pressures to verify propellant
speci fic inpul se.

-(U) Analytically evaluates conposite case strength.

. (U) ($132) Small Business |Innovation Research (SBIR). Portion of extramural programreserved for Snall
Busi ness | nnovati on Research assessment in accordance with 15 USC 638.

(U FY 2000 Pl an:

. (U ($4,905) Cruise Mssile Real Tinme Retargeting Denonstration:
- Conplete flight testing of Build 1 LADAR

Fi ni sh devel opnment of critical nobile target algorithm

Conduct synthetic scene generation work for hardware in the | oop testing.
Denmonstrate adaptive strike planner executive all ocator.

Conduct ground test of Build 2 LADAR

Begin flight testing of Build 2 LADAR

ccceee

. (U ($3,300) Surgical Strike Adaptive Video Control and Data Conmuni cation System
-(U) Finish F/A-18 systemintegration studies.
-(U) Conplete Flight testing of Surgical Strike system Denonstrate real tinme video and hi gh bandw dth
capacity in F/A-18 flight test aircraft.

. (U (%4, 235) CcCL:
-(U) Conplete Standard Mssile Il, Block IV restrained firing test.
-(U) Finish CCL conceptual design for ship integration
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-(U) Conclude CCL life cycle cost study.
-(U) Produce final report.

e (U (%3,540) Hi gh Speed M ssile Technol ogy
-(U) Perform conponent and subsystemintegration for dual conbustion ranjet propul sion systemtesting
-(U) Fabricate test stand for free jet testing
-(U) Conduct subsystemverification testing for dual conbustion ranjet free jet testing
-(U) Develop final design of dual conbustion ranjet test vehicle.
$2,579) LADS weapon denonstration:
-(U) Develop a detailed architecture and system design for the mission planning systemconfiguration
-(U) Define the interface requirenents between the software interfaces of the rapid mssion planning, tactical
area mappi ng, and weapon/target pairing conponents.
-(
-(

. (Y

~

U) Test the coupled GPS/IMJ attitude accuracy for 3-D precision targeting
U Begin inplementation of planning systemin testbed.

e (U) (%$780) Ship Based Defense Denobnstration: This task will denonstrate the technol ogies for increasing
the effectiveness of ship based defense systens in tracking and killing supersonic, maneuvering cruise (U)
nmssiles. The task builds on the foll owing PE 0602111N tasks: interactive adaptation of fire control to the
envi ronnent, Non-Uni formty Conpensated Focal Plane Array (NUCFPA), and clutter processing. Three technol ogy
denonstrations will be conprised of two conponents. The Adaptive weapon control denonstration wll
denmonstrate the feasibility of increasing weapon performance by inproving the ability of the weapon to adapt
to changi ng propagati on environnents. The ot her conponent will inprove the performance of the weapon warhead
agai nst maneuvering targets by inplenenting alternative warhead concepts.

-(U) Eval uate and anal yze the effectiveness of two alternative warhead designs, the reactive material warhead
and the miniature ai ned warhead. These warhead desi gns were developed in the PE 0602111N Air and Surface
Weapons Technol ogy (ASWI) program A down select will be nmade to select the best alternative for a kill
mechani sm agai nst a nmaneuvering threat.
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-(U) Conduct weapon systemintegration study of shipboard electro-Optic (EO trackers, weapons control systens,
and mniature command/link receivers. This will result in a down sel ect between command gui dance and command
waypoi nt gui dance.

. (U (%$2,100) I HPRPT Technol ogy:
-(U) Develop high strength, Iight weight, high pressure conposite case rocket notor
-(U) Develop and test |ow no erosion nozzle throat insert nmaterials and test to determine suitability
-(U) Static test subscale | ow erosion nozzles at high pressure to determni ne erosion characteristics

(U PROGRAM CHANGE SUMVARY: See total program chance summary for P.E.
(U) OTHER PROGRAM FUNDI NG SUMVARY: Not Applicable

(U) RELATED RDT&E:
PE 0601152N (I n House Lab I ndependent Research)
PE 0601153N ( Def ense Research Sci ences)
PE 0602111N (Air and Surface Launched Wapons Technol ogy)
PE 0602122N (Aircraft Technol ogy)
PE 0602234N (Materials, Electronic, and Conputer Technol ogy)
PE 0602602F ( Conventional Munitions)
0603238N (Precision Strike and Air Defense Technol ogy)
PE 0603609N ( Conventional Munitions)
PE 0603601F ( Advanced Wapons)
PE 0207133F (F-16 Squadrons)
PE 0203730A (Chaparral M ssile)

EECECEEEEEE
1Y)
m

D. (U SCHEDULE PROFILE: Not applicable.
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(U COosTS: (Dollars in Thousands)

PRQIECT
NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004
TI TLE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE

R2264 Air Systens Affordability
5, 930 5,728 5,511 2,988 2,140 2,323 183

DATE: January 1999

FY 2005 TO TOTAL
ESTI MATE COVPLETE PROGRAM

322 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  Thi s project denonstrates affordability concepts for future air

pl atforns and surface/air weapons enployed in Naval Warfare. The denopnstrated concepts wll

support the devel opnent and

i npl enent ati on of a phased programto focus a portion of the Science and Technol ogy (S&T) prograns on inproving the

affordability of future major acquisitions prograns.
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(U) PROGRAM ACCOWPLI SHVENTS AND PLANS:

1. (U FY 1998 ACCOMPLI SHVENTS:
. (U) ($5,930) Precision Strike Navigator (PSN

-(U) Continue wafer material & structure devel opment and characteri zation
-(U) Continue wafer fabrication.

-(U) Begin fabrication of Inertial Measurement Unit (1MJ).

-(U) Begin test preparation for I MJ testing

-(U) Conplete wafer fabrication process devel opnent

2. (Y FY 1999 PLAN:
. (U) (%5,728) PSN
-(U) Continue test preparation and integration.
-(U) Continue | MJ fabrication
-(U) Conplete wafer material & structure devel opment and characteri zation
-(U) Conplete wafer fabrication

3. (U) FY 2000 PLAN:
(U) (%1,400) PSN:
-(U) Conplete wafer fabrication
-(U) Conplete IMJ fabrication and testing.
-(U) Docunent results of denonstration

e (U (%4,111) Advanced Commmon El ectroni ¢ Mdul es (ACEMs):
(U Initiate:
-(U) Devel opnent of ACEMs that will be smaller, and have | ess power consunption and hi gher perfornmance than their
anal og counterparts, while acconplishing all the requisite acquisition, transm ssion and digital processing of
Rai do Frequency (RF) signals over a very w de frequency range (50 MHz to 45 GHz). The fam ly of ACEMs consists
of advanced anal og-to-digital technology and will be integrated to create systens capable of performng multiple
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functions. This enhances affordability through a 10-fold projected decrease in systenms weight and power
consunption, a 15-fold increase in systems performance, and substantial Life Cycle Cost savings. This program &
technol ogy is scheduled to transition from PE 0602122N by the end of FY99.

B. (U PROGRAM CHANGE SUMVARY: See total program change summary for P.E
C. (U OTHER PROGRAM FUNDI NG SUMMARY: Not applicabl e.

(U) RELATED RDT&E:
( PE 0601152N (I n House Lab | ndependent Research)
PE 0601153N (Def ense Research Sciences)
PE 0602111N (Air and Surface Launched Weapons Technol ogy)
PE 0602122N (Aircraft Technol ogy)
PE 0602234N (Materials, Electronic, and Conputer Technol ogy)
0602602F (Conventional Munitions)
PE 0603238N (Precision Strike and Air Defense Technol ogy)
PE 0603609N ( Conventional Munitions)
PE 0603601F (Advanced Weapons)
PE 0207133F (F-16 Squadrons)
PE 0203730A (Chaparral M ssile)

cccceceeccee
hY)
m

D. SCHEDULE PROFILE: Not applicable.
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(U COsT: (Dol lars in Thousands)

PRQJECT

NUMBER & FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWVPLETE PROGRAM
w2014 I ntegrated H gh Perfornmance Turbi ne Engi ne Technol ogy (I HPTET)

5,171 7,559 7,211 7,180 7,903 7,377 7,543 7,712 CONT. CONT.

A (VY M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  This project covers the Navy’'s share of the denonstrator engine
efforts under the Department of Defense (DoD)/Naval Aeronautics and Space Administration (NASA) Industry |HPTET program,
ensuring that Navy uni que design and operational requirements are nmet. Full scale integrated technol ogy denonstration is
essential to validate and transition technol ogies fromapplied research through advanced devel opnent and into system
denonstration/validation, engineering and manufacturing devel opment or product lines. Wthout technol ogy denonstrators,
system acqui sition cost/schedul e ri sk woul d have an unacceptably hi gher |evel or prograns would have to settle for |ess
operational capability. The lack of technol ogy denmonstrator efforts could result in system devel opnent schedul e increases
of five or nore years along with the associated increase in cost. The technology sets integrated into and denonstrated in
the I HPTET denonstrator engines are closely related to the systemrequirements for the Joint Strike Fighter (JSF), F-18E/F
Common Support Aircraft (CSA), Multi-mission Maritine Aircraft (M), V-22 and SH 60R so that the transition of these high
ri sk and high payback technol ogi es may be effectively acconplished. A strong and viable U. S. propul sion program al so
provi des a dual -use benefit to our country by enhancing our conpetitiveness in the international comercial engine market.
This long term project coordi nated through Reliance, will provide for the future needs in air battl espace doni nance and
expedi tionary forces support (Littoral Warfare Joint Mssion Area (JMAY)), increased platformnission endurance
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(I'ntelligence, Surveillance, and Reconnai ssance JMA) and provide technology for increased affordability and platform
survivability and increased m ssion effectiveness (Strike JMA). The program funds three denonstrator engine cl asses. Each
engi ne class has specific performance goals that are divided into nultiple phases. Following fromthe initial |IHPTET goal

of doubling the propul sion capability by the year 2003, additional goals were recently approved to address future concepts,
i.e., Phase IV (2009). Phase | has been conpleted and demonstrated for each of the three classes of dempnstrators. Phase
Il is currently progressing to the engi ne denonstration phase, for all of the advanced conponent technol ogies, in the
current fiscal year. The Phase |IIl concepts were devel oped and are currently in the source selection process. The phase

goal s of each engine class are listed as follows and are referenced to a 1987 baseline (additional affordability goals have
been devel oped for fighter/attack and turboprop/shaft cl asses):

« (U Fighter/attack (Joint Technol ogy Dermnstrator Engi ne (JTDE)):

Phase | - 1993: +30%thrust/weight (Fn/W), +100 F conmbustor inlet tenperature (CIT), +300 °%F turbine inlet
tenperature (TIT), -20% fuel burn.
Phase Il - 1997: +60% Fn/W, +200 °F CIT, +600 F TIT, -20% acqui sition cost, -20% mai ntenance cost, -30% fuel burn.
Phase |11 - 2003: +100% Fn/W, +400° CIT, +900% TIT, -35% acquisition cost, -35% maintenance cost, -40% fuel burn.
e (U Turboprop/shaft (Joint Turbine Advanced Gas Cenerator (JTAGGH):
Phase | - 1993: +40% shaft horsepower/wei ght (SHP/ W), -20% specific fuel consunption (SFC), +300 F TIT.
Phase Il - 1997: +80% SHP/ W, -30% SFC, +600 TIT, -20% acqui sition cost, -20% mai ntenance cost.
Phase 111 - 2003: +120% SHP/ W, -40% SFC, +1000 °F TIT, -35% acquisition cost - 35% nmi nt enance cost.
e (U Mssilel/expendabl e engi nes (Joi nt Expendabl e Turbi ne Engi ne Concepts (JETEC))
Phase | - 1991: +35% thrust/airflow (Fn/Wa), -20% SFC, +1100 F CI'T, +500 °F TIT, -30% Cost.
Phase Il - 1997: +70% Fn/W, -30% SFC, +1200 F C T, +900 °F TIT, - 45% Cost .
(U Phase Il - 2003: +100% Fn/ Wa. - 40% SFC, +1400 °F CI' T, +1400 F TIT, -60% Cost.

(U Phase IV - 2009: +140% Fn/Wa, -40% SFC, +1800 °F CI T, +1800 °F TIT, -60% production cost, -30% devel opment cost

(U Each engi ne conpany (Allison Advanced Devel opment Conpany (IN), AlliedSignal Engines (AZ), General Electric (OH &
MA), Pratt & Whitney (CT & FL), Tel edyne Ryan Aeronautical (OH) and WIllians International (M)) attenpts to utilize
at least two engine builds or denonstrator tests within each Phase to denonstrate the performance goals. The JETEC
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Phase || goals are divided into denmonstrating SFC and Cost for a subsonic denonstrator and Fn/Wa, CI T, TIT and Cost
for a supersonic denonstrator.

(U PROGRAM ACCOWPLI SHMVENTS AND PLANS:

1. (U FY 1998 ACCOVPLI SHVENTS:
e (U (%$4,956) Continued:

-(U) Phase Il JTDE: Conpleted fabrication, assenbly and instrunentation of denonstrator engines.
e (U (%215) Initiated:

-(U) Phase |11l JTDE: Source sel ection.

-(U) Phase |1l JTAGG Source sel ection.

-(U) Phase |1l JETEC. Source sel ection.

2. (U FY 1999 PLAN:
e (U (%4,642) Conti nue:
-(U) Phase Il JTDE: Denpbnstration of progress to Phase Il goals with P&W denonstrati on engine. Conplete
fabrication, assenbly and instrunentation of General Electric (GE)/ Allison Advanced Devel opnent Conpany
(AADC) denonstrator engine. Phase Il goals with GE/ AADC denpnstration engine.
-(U) Phase Il JTAGG Initial Allied Signal Engines denonstrator engine test. Conmponent optinzation and

denonstrator engine testing to neet Phase Il goals.

-(U) Phase Il JTAGG Design, conponent devel opnent and fabrication for denpbnstrator engi ne and assenbly and test of

denonstrat or engi ne.

-(U) Phase |l JETEC. Supersonic Phase Il denonstrator test of a non-nmetallic core turbojet neeting Fn/Wa and cost
goal s.

. (U (%$2,917) Conti nue:

-(U) Phase Il1l JTDE: Contract award and initiate design of Phase Ill denpnstrator engines.

-(U) Phase Il JTAGG Contract award and initiate design of Phase |IIl denonstrator engines.

-(U) Phase Il1l JETEC. Contract award and initiate design of Phase IIl denonstrator engines.
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FY 2000/ 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: January 1999
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N
PROGRAM ELEMENT TITLE: Air Systens and PRQJECT NUMBER  \W2014
Weapons Advanced Technol ogy PRQIECT TI TLE: I ntegrated Hi gh Performance

Tur bi ne Engi ne Technol ogy

3. (U FY 2000 PLAN:

. (U (%$7,211) Continue:
-(U) Phase Il JTDE: Denonstration of Phase |l goals with GE AADC denonstration engi ne
-(U) Phase Il JTAGG Denpnstration of Phase Il goals with Allied Signal denonstration engine.

-(U) Phase |1l JTDE: Fabrication, assenbly and instrunentation of denonstrator engines.

-(U) Phase |1l JTAGG Design, conmponent devel opment and fabrication for denonstrator engine and initiate
denonstrator engine testing to neet Phase Il goals.

-(U) Phase |11 JETEC:. Design, component devel opment and fabrication of Phase |1l denonstrator test of a non-

netallic core turbojet neeting Fn/Wa and cost goals and an advanced denonstrator to neet SFC goals.
B. (U PROGRAM CHANGE SUMVARY: See total program change sumary for P.E
C. (U OTHER PROGRAM FUNDI NG SUMMARY: Not applicable.

(U RELATED RDT&E:
(U PE 0601152N (I n House Lab | ndependent Research)

PE 0601153N (Def ense Research Sci ences)

PE 0601102F (Defense Research Sciences)

PE 0601102A (Def ense Research Sciences)

PE 0602122N (Aircraft Technol ogy)

PE 0602234N (Materials, Electronic & Conputer Technol ogy)
0602203F ( Aerospace Propul sion)
PE 0602211A (Avi ation Technol ogy)
PE 0603202F (Aircraft Propul sion Subsystem | ntegration)
PE 0603216F (Advanced Turbi ne Engi ne Gas Generator)
PE 0603003A (Avi ati on Advanced Technol ogy)

EECECEEEEE
Y
m

D. (U SCHEDULE PROCFILE: Not applicable.
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FY 2000/ 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: January 1999

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N
PROGRAM ELEMENT TI TLE: Air Systens and Weapons Advanced Technol ogy

(U CosTS: (Dollars in Thousands)

PRQIECT
NUMBER & FYy 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM
R2455 Vectoring Extrenely Short Take-off and Landi ng (ESTG_) Control Tailless Operation Research (VECTOR)

0 4,989 4,436 492 0 0 0 0 9,917

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  The Vectoring ESTOL Control Tailless Operation Research (VECTOR)
effort is an international cooperative programw th Gernmany and Sweden. This task is a followon to a previous X-31 thrust
vectoring flight denonstration with Germany as our partner. That effort utilized engi ne exhaust thrust vectoring vanes (TW)
to produce thrust vectoring and was linited to nediumand high altitude fighter nmaneuvering. ESTO.L and Reduced
tail/directional control were not addressed. VECTOR will utilize the X-31 aircraft to devel op, denonstrate and provide
quality nmetrics and operational concept fornulation and validation of ESTO.. The programw ||l al so explore reduced
tail/directional controls using nultiaxis, axisymretric nozzle thrust vectoring with a first-ever fully integrated flight,
engine and nozzle control with the AVEN® multiaxis axisymmetric engine nozzle and an Advanced Air Data System (AADS). Pay-offs

for such technologies and concepts include reductions in requirements for runways for expeditionary operations, reductions of

catapult and arresting gear and wind-over-the deck requirements, decreased aircraft catapult and arresting loads, and

decreased aircraft weight, observability, and maintenance costs. Other benefits include significantly increased performance

and decreased operating costs (due to weight and aerodynamic drag reduction), significantly lower take-off and landing energy

(which would reduce aircraft fatigue), and increased safety of flight (due to significantly reduced out-of-control flight

incidents). VECTOR results will be applicable to tactical aircraft and unmanned aerial vehicles. Foreign candidates include

JAS39 GRIPEN (Sweden) and EF2000 (Germany). In addition, applicability to Foreign Military Sales (FMS) F/A-18 could be

realized through F-400 series engine upgrades in FMS aircraft and engine rework in foreign depots (e.g., Spain/Integrated

Product Team (IPT)).
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FY 2000/ 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: January 1999
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N PROQJECT NUMBER: R2455
PROGRAM ELEMENT TI TLE: Air Systens and PROJIECT TI TLE: Vectoring ESTOL Contr ol
Weapons Advanced Technol ogy Tai |l | ess Operation Research (VECTOR)

1. (V) FY 1998 ACCOVPLI SHVENTS: Not applicable.
2. (U FY 1999 PLAN):

e (U (%4,866) Initiate:
-(U) Aircraft reactivation.
-(U) ESTOL concept and requirenents definition.
-(U) ESTOL nodeling and simul ation.
-(U Wnd tunnel testing, supporting concept and requirenents definition.
-(U) Update of ESTOL aerodynam cs data set.
-(U) AVEN® nozzle preliminary design.
-(U) Flight control law development.
-(U) System design for installation and integration of X-31 flight controls, engine controls and exhaust nozzle

controls.
-(U) Extensive wind tunnel testing of X-31 integrated systems. This testing will be performed at various sites
throughout the U.S. Germany and Sweden.

-(U) Requirements definition, design and fabrication of a multiaxis axisymmetric exhaust vectoring nozzle.

-(U) Modifications to X-31 flight control software.

-(U) Modifications to X-31 exhaust nozzle controls.

-(U) Modifications to X-31 engine controls.

-(U) Requirements analysis, design and integration requirements for reduced tail/directional control.

-(U) Design and fabrication of an Advanced Air Data System (flush port).

-(U) Ground test and aircraft integration of an Advanced Air Data System.

-(U) Development of ESTOL and reduced tail concepts and conduct simulation and ground tests, including wind tunnel
testing.

* (U) ($123) Small Business Innovation Research. Portion of extramural program reserved for small business Innovation

research assessment in accordance with 15 USC 638.
R-1 Line Item 15

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 29 of 31)



UNCLASSIFIED

FY 2000/ 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: January 1999
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603217N PROQJECT NUMBER: R2455
PROGRAM ELEMENT TI TLE: Air Systens and PROJIECT TI TLE: Vectoring ESTOL Contr ol
Weapons Advanced Technol ogy Tai |l | ess Operation Research (VECTOR)

3. (U FY 2000 PLAN ($4, 436):

(U Continue: (additional work funded in previous years in PE 0603790N):
-(U Mdifications to X-31 flight control software.

-(U) Modifications to X-31 exhaust nozzle controls.

-(U Gound and flight test of Advanced Air Data System

(U) Conti nue:

U Systemdesign installation and integration of X-31 flight controls, engine controls and exhaust nozzle controls.
-(U) Design fabrication and testing, of a nmultiaxis axi symetric exhaust vectoring nozzle.
-(U) Gound and flight test of ESTOL systens.
-(U) Extensive wind tunnel testing of X-31 integrated systemns.
-(U Requirements analysis, design and integration requirenments engineering for reduced tail/directional control.

NSNS

(U) Complete (additional work funded in previous years in PE 0603790N):
-(U) Design—fabrication, and integration of an Advanced Air Data System (flush port)

(U) Complete:
-(U) Design of nultiaxis axi symetric exhaust vectoring nozzle aircraft nodifications requirenments.
-(U) Design of nultiaxis asynmetric exhaust vectoring nozzle.

B. (U PROGRAM CHANGE SUMVARY: See total program change sumary for P.E
C. (U OTHER PROGRAM FUNDI NG SUMVARY: Not appli cal be.

(U RELATED RDT&E: This program adheres to Defense S&T Reliance Agreements for Air Platfornms (Fixed Wng Vehicles).
(U PE 0601101F (Geophysics)
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FY 2000/ 2001 RDT&E, N BUDCGET | TEM JUSTI FI CATI ON SHEET DATE: January 1999

PROGRAM ELEMENT: 0603217N

PROGRAM ELEMENT TI TLE: Air Systens and
Weapons Advanced Technol ogy

0601102F

(Materials)

0601153N (Def ense Research Sci ences)

0602122N
0602201F
0602203F
0602204F
0602234N
0603112F
0603202F
0603205F
0603211F
0603216F
0603245F
0603790N

D. (V) SCHEDULE PRCFI LE

(Aircraft Technol ogy)

(Aerospace Flight Dynami cs)

(Aer ospace Propul sion)
(Aerospace Avi onics)

(Materials, Electronic and Conputer Technol ogy)

(Advanced Material s)

(Aerospace Propul sion Subsystens |ntegration)
(FlI'i ght Vehicl e Technol ogy)

(Aerospace Structures)

(Aerospace Propul sion and Power Technol ogy)
(Advanced Flight Technol ogy Integration)

Not appl i cabl e.

(NATO Research and Devel oprent)
PE 0603800N & 0603800F (Joint Advanced Stri ke Technol ogy Progran)
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