UNCLASSIFIED

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

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602122N
PROGRAM ELEMENT TI TLE: Aircraft 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 MVATE ESTI MATE ESTIMATE ESTIMATE  ESTI MATE ESTI MVATE ESTI MATE COWPLETE PROGRAM
Aircraft 22,428 28, 367 20, 660 22,372 22, 806 23, 755 24,619 25, 251 CONT. CONT.

Technol ogy

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Thi s program devel ops technol ogy for naval aviation, with enphasis
on the denands inposed by aircraft carrier flight operations and Marine Corps anphibious and field operations relating to the
Joint Mssion Areas of Strike and Littoral Warfare. This programexploits the energing technol ogies of: (a) conposite and
matrix materials for structures to reduce airfranme and propul sion system wei ght and the effects of saltwater corrosion; (b)
reduced observabl es, (c) aerodynam ¢ desi gns of Navy-unique aircraft conponents; (d) advanced gas turbine engi ne conponent
desi gns and power systens for extended range/endurance; and (e) predicting safer, nore reliable at-sea operating envel opes.
The program provi des m ssion area anal ysis and concept definition required for the Applied Research phase of air vehicle
progr amns.

(U Aircraft Technol ogy devel ops manned and unmanned ai rborne platformtechnol ogies for future joint warfighting
capabilities to pronmptly engage regional forces in decisive conbat on a global basis and to enploy a range of capabilities
nmore suitable to actions at the Iower end of the full range of nilitary operations, which allow achi evenent of mlitary
objectives with mininum casualties and collateral damage. This elenent adheres to Defense Sci ence and Technol ogy (S&T)
Rel i ance Agreenments and supports the Department of Defense Science and Technol ogy Strategy, which coordinates and ninim zes
duplication of aircraft technology efforts. The individual Navy aircraft technol ogy exploratory efforts are selected to fil
Naval Avi ation needs that are not being net by the United States Air Force, Army, National Aeronautics and Space
Admi ni stration (NASA), Defense Advanced Research Projects Agency (DARPA) and industry prograns.
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(U Aircraft Technol ogy addresses the Air Platfornms Defense Technol ogy Area Pl an (DTAP), which devel ops goals and payoffs
fromboth the operational user’s and system & technol ogy devel oper’s perspective. At the Project Reliance Fixed Wng Vehicle
taxonony | evel, goals include Aerodynanics, Flight Control, Subsystems, Structures and Integration technol ogies.

The following reflects the Joint Subarea Level goals for fighter/attack aircraft for the year 2003 (baseline F-22 & F-18E/ F),:
0% increase in production cost/Air Vehicle Weight; 0%increase in devel opnent costs/Air Vehicle Wight; 20% reduction in
support costs per flight hour/Air Vehicle Wight; 10% increase in lift-to-drag; 8% reduction in Air Vehicle weight fraction;
20% i ncrease in controll abl e angl e-of-attack envel ope. Holding constant the three cost goals (0% represents a break in the
paradigm currently faced with high-performance tactical aircraft of ever increasing cost per pound of airframe. There is also
an increasing enphasis on devel opi ng technol ogy whi ch addresses the cost-of -ownership of |egacy airfranes.

(U) Based on the Secretary of Defense’s Blue Ribbon panel’'s recommendation, after studying F/A-18E/F transonic wing drop,
a joint program to develop an understanding of the fundamental flow phenomenon and develop technology to reduce /control
abrupt asymmetric wing stall of fighter aircraft will be funded under this and other program elements. This effort will fund
the development of a basic understanding of the transonic abrupt wing stall problem, figures of merit and guidelines to
prevent abrupt transonic wing stall and improve maneuverability. This effort is planned as a joint effort with Navy, NASA,
Air Force (AF) and industry.

(U) Aircraft Technology has a limited investment in Navy unique or critical technology for Rotary Wing Vehicles and
seabased vertical flight operations. These efforts are coordinated with the Army’s Rotary Wing Vehicle (RWV) science and
technology subarea under the DTAP.

(U) Other Joint Subarea Level quantified goals are addressed under the Air Platforms DTAP: Aeropropulsion (by year 2003;
baseline engine YF-119 for fighter/attack aircraft, T700/T406 for patrol/transport/rotary wing aircraft, and F107 for
missiles/Unmanned Air Vehicles (UAVs)): 100% increase in thrust-to-weight, 35% reduction in acquisition & maintenance cost,

40% reduction in fuel consumption, and 120% increase in specific thrust; and by year 2010, 150% increase in thrust-to-weight
and 50% reduction in development costs. Aircraft Power (by year 2000; baseline F-18E/F & F-22): Eliminate hydraulic system; 10
times increase in reliability.
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(U O her DTAPs addressed by Aircraft Technol ogy: Sensors, Electronics & Battl espace Environnent; Integrated Platform
El ectronics (by year 2005): Reduce size, weight and cooling requirements by 50% for Fixed Wng Vehicle (FW) and 40% for RW/
and 50% reduction in cost for nultifunction Radi o Frequency (RF) avionics.

(U Human Systens (by year 2001; baseline F-18E/ F & F-22): Achieve crew safe escape to 700 KEAS; 50% reduction in aircrew
wor kl oad attributable to effective crew station integration, enabling single-seat, air-to-ground precision weapons delivery at
night and in adverse weather; |nprove mssion effectiveness (50%reduction in target acquisition tinme); Inprove lethality (3:1
increase in targets killed per pass); Increase survivability (2:1 inmprovenent in kill ratio); Enhanced situational awareness
(75% reduction of head-in cockpit tine).

(U Due to the sheer volume of efforts included in this Program El enent (PE), the prograns described in the
Acconpl i shrent/ Pl ans sections are representative selections of the work included in this PE.

(U The Navy S&T programincludes projects that focus on or have attributes that enhance the affordability of warfighting
systens. This program devel ops the Conditi on Based Mi ntenance (CBM enabling technol ogies for aviation, with the enphasis on
i ncreased affordability, safety and operational flexibility. Specific goals of the programinclude an 80% reduction in
aircraft nechanical mshaps, 35%reduction in the required inventory of spare parts and a 30% reduction in overall aircraft
mai nt enance costs. This effort is part of a vertically integrated, nmulti-disciplinary programin condition based nai ntenance
that | everages from Program El enents 0602233N, 0602234N and 0601153N.

(U JUSTI FI CATI ON FOR BUDCGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward solution of specific Naval problens, short of a major
devel opnent effort.

(U  PROGRAM ACCOVPLI SHVENTS AND PLANS:
1. (U FY 1998 ACCOWPLI SHVENTS:
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(U (%$6,861) PROPULSI ON & PONER

(U Conpl et ed:

- (U Aerodynam c and mechani cal design of an advanced conpression systemthat increases stage |oading by 50% and
reduces cost by 30%in a Vertical/Short TakeOf & Landing (V/ STOL) rel evant configuration

- (U Denonstration of an advanced conbustor, conpressor and turbine conponents in a subsonic core that reduces
fuel consunption by 30% and i ncreases power-to-wei ght by 40%

e (U (%$5,541) | NTEGRATED AVI ONI CS (i ncl udes DI SPLAYS AND ADVANCED COCKPI T TECHNOLOG ES)
(U Initiated:
- (U An effort that focuses on enhanced affordability and safety by advanci ng state-of-the-art maintenance
technol ogi es, and devel ops the capability for critical machinery self-diagnosis, in order to transition froma
ti me-based to a condition-based mai ntenance phil osophy. This programincludes the devel opnent of enabling
t echnol ogi es such as advanced sensing and signal processing techni ques, high speed image processing and
particulate classification (G| Analysis), galvanic, electrical potential and gui ded wave ultrasonic sensing
(Corrosion Detection) and enmbedded training with intelligent tutoring systenms and aircrew coordination protocols.

(U Conti nued:

- (U Devel opnent of prelimnary smart escape systemalgorithns to inprove aircrew survivability within the
aircraft flight envel ope.

- (U Devel opnent of prelimnary smart aircrew interface algorithnms to provide effective information nmanagenent
between the aircrew and the aircraft subsystens.

- (U) Devel opnent of an intelligent crewstation concept to unobtrusively nonitor aircrew nission performance.

- (U Devel opnent of fault tolerant processing and network el enments based on the sel ected vehi cl e managenent
system architecture and information flow control structure.

- (U Work towards nultiple platformapplicability denonstrati ons of energi ng Advanced Hel met Vi sion systens for
enhanced aircrew m ssion effectiveness and i nproved targeting accuracy.
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- (U Denonstration of conmponent building bl ock technology for a (non-noving parts) 3-Di mensional volunetric

di spl ay.

- (U Devel opnent of advanced conmon el ectronic nodul es (ACEMs) that will be smaller, and have | ess power
consunption and higher performance than their anal og counterparts, while acconplishing all the requisite
acquisition, transm ssion and digital processing of RF signals over a very wi de frequency range (50 MHz to 45
GHz). The fanmily of ACEMs consists of advanced anal og-to-digital technology and will be integrated to create
systens capable of performing nmultiple functions. This enhances affordability through a 10-fold projected decrease
in systens wei ght and power consunption, a 15-fold increase in systens performance, and substantial Life Cycle
Cost savi ngs.

(U) Conpl et ed:

- (U Design and validation of effective information fusion concepts for hel net-nmounted di splays which contribute
toward providing 3:1 inprovenent in target kills per first pass, 75%reduction in head-in cockpit tine and
enhanced situational awareness. Concepts and validation data available on nulti-nmedia CD ROM

* (U (%$2,640) PIXEL FLAT PANEL DI SPLAY CONGRESSI ONAL PLUS- UP:
(U Initiated:
- (U Devel opnent of the laboratory integration of the solid state high-brightness pixel mniature flat pane
di splay technol ogy with the enhanced Crusader Hel net Mounted Di splay precision optics and hel met/vehicle interface
assenbl y.

« (U (%4,106) NAVAL AIR VEH CLE TECHNOLOGY (fornerly FUTURE AND LEGACY Al RCRAFT TECHNOLOGY):
(U Initiated
- (U Detailed design and fabrication of an unmanned air vehicle (UAV) platformto denonstrate conversion from
rotary-wing to fixed-wing flight using a canard/rotor wing concept. This effort will include risk reduction
activities (e.g., stability & control testing, full scale engine testing, control |aw devel opnent, hardware-in-
the-1 oop sinulation, and operational anal ysis/concept of operations devel opnment).
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- (U Devel opnent of novel concepts to control or limt the suckdown, thernmal and acoustical environnent penalty
associated with the VSTOL from a surface conbatant. Develop nore accurate and efficient nodeling and prediction
capability to evaluate VSTOL aerodynami c characteristics of manned aircraft and uni nhabited conbat air vehicles
(UCAVs). Update current VSTOL design handbook for nodern configurations.

- (U Devel opnent of a corrosion-fatigue interaction analysis to support the aging aircraft service |life extension
requirenents. It provides prediction capabilities to optimnize naintenance inspection and repair thereby reducing
the correspondi ng operations and mai ntenance (&) cost by at |east 10%

- (U Devel opnent of a durability-based design criteria for bonded conposite patching of metal structures. The
product will allow a service life extension of aircraft heretofore required to be replaced by new pl atforns.

- (U Systemarchitecture for the Real-Tinme Battle and Md-Air Collision Danage ldentification Systemfor flight
control s reconfiguration.

(U Conti nued:

- (U Inprovenent of high-lift systemaircraft configurations and a validated 3D optimn zation/design nethod for
high-1ift systens.

- (U Devel opnent of nethods and concepts to alleviate enpennage buffet during high al pha nmaneuvering of
fighter/attack aircraft.

- (U Refinenent, optinization and testing of control augnmentation system nost appropriate for conpensating for
aircraft operational deficiencies in degraded operational conditions.

- (U Devel opnent of structural |ife enhancenment techni ques applicable to both new and aging aircraft to support
FY 2005 objective of increasing fatigue life by 25%

- (U Devel opnent and refinement of Ml ecular Air Data System based on |aboratory testing. Validated system
performance prediction versus testing in controlled environment and during atnospheric tests.

- (U Devel op concept for uninhabited naval strike aircraft (UNSA) to reduce future air vehicle operation and
support costs.

(U Conpl et ed:
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- (U Denonstration of wing fabrication cost savings of 15%w th the use of structural joints based on | ow cost
conposite substructure.

(U ($3,280) OXI DE PURPLE:
- (U dassified.

2. (U FY 1999 PLAN:

(U ($7,876) PROPULSI ON & PONER:
(U Initiate:
- (U Devel opnent of power electronic building blocks (PEBBs) for Naval aircraft applications.

- (U Testing of Carbon/Carbon |ightwei ght heat exchanger technology for Naval Aircraft application.
- (U Devel opnent of dynamic systemsimulation tool for electric power systens.

(U Continue:

- (U Devel opnent of technology to reduce the weight and volunme of the Inverter Converter Controller (I1CC) by 45%
in support of the More Electric Aircraft (MEA) Initiative.

- (U Devel opnent of Joint Technol ogy Denonstrator Engine (JTDE) Fighter/Attack Phase IIl Fan for 5% ncreased
efficiency, 50%increase in stage | oading and inproved distortion tol erance.

- (U Devel opnent of inprovenments in turbine system conponents to increase durability by 50%

- (U R g testing of advanced hi gh tenperature turbine sealing concepts. The reduced |eakage will result in a
fuel consunption reduction of 2 percent and increased range for both subsonic support and fighter/attack
applications.

- (U Design and fabrication of a ceramic matrix conmposite (CMC) turbine vane to increase tenperature capability
by 400 degrees over netallic designs.

- (U Design and sector rig testing of an Advanced Gas Cenerator/JTDE Phase |1l affordable conbustor. It will
provi de reduced wei ght and cost for Fighter/Attack and VSTOL applications.
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(U) Conplete:
- (U R g denonstration of a fuel flow netering systemthat will provide nore precise nmain fuel systemdelivery to

t he engi ne while reducing wei ght, production and mai nt enance costs.

- (U Denonstration of Phase Il Fighter/Attack category engine fan, turbine and afterburner conmponents in a full
engi ne configuration to increase thrust-to-weight by 60% and reduce cost by 20%

- (U R g denonstration of a radial turbine blade danping concept which reduces stresses and increases turbine
life by 50% and reduces wei ght by 20%

- (U Denonstration of a turbine blade | eadi ng edge cooling concept that will be incorporated into an engi ne
design to inmprove durability.

e (U (%$4,972) | NTEGRATED AVI ONI CS (i ncl udes DI SPLAYS AND ADVANCED COCKPI T TECHNOLCOA ES) :
(U Continue:
- (U Effort that focuses on enhanced affordability and safety by advanci ng state-of-the-art maintenance
technol ogi es, and devel ops the capability for critical nachinery self-diagnosis, in order to transition froma
ti me-based to a condition-based maintenance phil osophy.
- (U Denonstration of an intelligent crewstation concept to include an onboard conputer to continuously assess
the conditions of the pilot and the aircraft relative to the escape envel ope, and a neasurenent and control system
to unobtrusively nonitor aircrew physiol ogical functions.
- (U Devel opnent of the prelimnary aircrew interface required to support the Aircrew Decision Aiding Interface
effort.
- (U Investigation of an Advanced Multi-Mde Hel met Vision Systemto effectively merge real-tinme sensor
information as well as synthetically generated environnment imagery.
- (U Devel opnent of advanced anal og-to-digital ACEMs technol ogy to enhance air vehicle capability by performng
mul tiple avionics functions. This work is expected to transition to the 0603217N P. E. by FY0O.

(U) Conplete:
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- (U Denonstration of a smart cockpit controller to effectively manage the functions of the Iife support, escape
and control /di splay subsystens to achieve a 50% reduction in aircrew workload and 50% i nprovenment in m ssion
performance (i.e. target acquisition tine/survivability/situational awareness).

- (U Denonstration of conmponent building bl ock technology for a (non-noving parts) 3-Di nensional volunetric

di spl ay.

* (U (%$1,000) ADVANCED 1000- PLUS LI NE RESOLUTI ON CHARGED COUPLED DEVI CE (CCD) Il N GHT VI SI ON CAMERA CONGRESSI ONAL
PLUS- UP
(U Initiate:
- (U) Design, fabrication and bench testing of a CCD camera breadboard nmock-up. This will assess its suitability
to neet safety criteria for a head-supported weight, ejection safe, high resolution canera for eventual
integration into the Crusader day/night helnmet vision system

e (U ($%$5,443) NAVAL AIR VEH CLE TECHNOLOGY (fornerly FUTURE AND LEGACY Al RCRAFT TECHNOLOGY ):
(U Initiate:
- (U Devel opnent of technology to reduce/control abrupt asymetric wing stall (w ng drop) of fighter aircraft.
Devel op the basic understanding, figures of nerit and guidelines to prevent abrupt transonic wing stall and
i mprove maneuverability under a joint effort with Navy, National Aeronautics and Space Adm nistration (NASA), Air
Force and industry.

(U Continue:

- (U Design, fabrication and testing of a UAV to denonstrate conversion fromrotary-wing to fixed-wing flight
using a canard/rotor w ng concept.

- (U Devel opnent of novel concepts to control or limt the suckdown, thernmal and acoustical environnent penalty
associated with the VSTOL from a surface conbatant. Develop nore accurate and efficient nodeling and prediction
capability to evaluate VSTOL aerodynamic characteristics of manned aircraft and UCAVs. Update current VSTCL
desi gn handbook for nodern configurations.
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- (U Devel opnent of a corrosion-fatigue interaction analysis to support the aging aircraft service |life extension
requirenents. It will provide prediction capabilities to optim ze mai ntenance inspection and repair thereby
reduci ng the correspondi ng O&M cost by at |east 10%

- (U Devel opnent of a durability-based design criteria for bonded conposite patching of netal structures. The
product will allow a service life extension of aircraft heretofore required to be replaced by new pl atforns.

- (U Devel opnent of structural |ife enhancenment techni ques applicable to both new and aging aircraft to support
FY 2005 objective of increasing fatigue life by 25%

- (U Devel opnent of inproved tactical aircraft high-lift systemconfigurations and a validated 3-di nensi onal
optim zation/design nethod for high-l1ift systens.

(U Conpl ete:

- (U Devel opnent of guidelines to alleviate enpennage buffet during high al pha maneuvering of fighter/attack
aircraft. Devel opment of coupl ed unsteady aerodynam cs and structures interaction nethods. Contributes to FY-
2000 objective of reducing twin-tail buffet by 20%

- (U Joint Service Flight denonstration of an Advanced Ml ecul ar Optical Air Data acquisition sensor.

- (U Denonstration of Nonlinear Adaptive Control Al gorithns on both damaged and undamaged aircraft sinmulations.
- (U Denonstration of danmmge identification and estinmation algorithms on a high fidelity nonlinear six degree of
freedom hi gh perfornmance aircraft simnulation.

(U) ($5,000) VECTORED THRUST DUCTED PROPELLER (VTDP) HELI COPTER CONGRESSI ONAL PLUS- UP

(U Initiate:

- (U Evaluation of the capability of the VIDP Conpound Helicopter technology to: (i) perform enhance Airborne
M ne Count er- Measures (AMCM, (ii) inmprove multi-mssion rotorcraft speed, range, survivability and reduce life
cycle cost, (iii) evaluate and mitigate the inpact of increased weight enpty and hover power required, and (iv)
utilize the H 60 as the technol ogy demonstration platform

- (U Prelimnary design of the YSH 60/ VTDP conpound denonstrator; conceptual design & operational
performance/life cycle cost assessnent of a CH 60/ VTDP production upgrade configuration.

- (U Conponent detail design & risk reduction.
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- (U Mdeling & piloted sinmulation.
- (U Refinenent of the Flight Denonstration Program Pl an.

(U Conplete (additional work funded from FY96 Congressional Plus-up):
- (VU Full-scale VIDP fabrication and ground testing.

(U ($%$3,701) OXI DE PURPLE:
- (U dassified.

(U ($375) Snall Business Innovation Research (SBIR). Portion of extranmural programreserved for Small Business
I nnovati on Research assessnent in accordance with 15 USC 638.

3. (U FY 2000 PLAN:

(U ($8,417) PROPULSI ON & PONER

(U Initiate:

- (U Design of low cost efficient fuel control systemto reduce weight and operate at hi gher fuel tenperatures
for Fighter/Attack and UCAV systens.

- (U Sector rig test of a CMC conbustor for subsonic, UCAV and rotary wing aircraft applications. It wll

i ncrease conbustor tenperature 900 degrees F for reduced fuel consunption and increased power density.

(U Continue:

- (U Devel opnent of technology to reduce the weight and volune of the Inverter Converter Controller (ICC) by 45%
- (U Devel opnent of PEBBs for Naval aircraft applications in support of the MEA initiative.

- (U Devel opnent of dynanmic systemsinulation tool for electric power systens.

- (U Design and fabrication of JTDE Phase Il Fighter/Attack Fan for increased efficiency stage |oading and

di stortion tol erance.

- (U Devel opnent of inprovenments in turbine system conponents to increase durability by 50%
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- (U Rgtesting of a CMC turbine vane to increase tenperature capability by 400 degrees over netallic designs.

(U Conpl ete:
- (U Testing of a Carbon/Carbon |ightweight heat exchanger technol ogy for application in Naval aircraft.
- (U R g testing of advanced hi gh tenperature turbine sealing concepts. The reduced |eakage will result in a

fuel consunption reduction of 2% and reduced costs of 50% for increased range for both subsonic support and
fighter/attack applications.

- (U Sector rig test of an Advanced Gas CGenerator/JTDE Phase |11 affordable conbustor. It will provide reduced
wei ght and cost for Fighter/Attack and VSTOL applicati ons.

- (U Denonstration of Fighter/Attack category engine fan, turbine, fuel nmetering system and afterburner
conmponents in a full engine configuration to increase thrust-to-weight by 60% and reduce cost by 20%

« (U (%4,169) |NTEGRATED AVI ONI CS (i ncl udes DI SPLAYS AND ADVANCED COCKPI T TECHNOLCJ ES) :
(U Continue:
- (U Refinenment and validation of smart escape al gorithmns.
- (U Validation of adaptive automation algorithns for nmanaging the snart aircrew interface.
- (U Integration of smart escape, smart aircrew interface, and smart |ife support systems into future tactical
cockpit simul ator.
- (U Integration of high definition display prototype into flight worthy nulti-node hel met vision system
configuration.

(U) Conplete:

- (U Effort that focuses on enhanced affordability and safety by advanci ng state-of-the-art maintenance

technol ogi es, and devel ops the capability for critical nachinery self-diagnosis, in order to transition froma
time-based to a condition-based maintenance phil osophy.

- (U Building block hel net nmounted display technology for transition to Fleet via the Joint Hel met Munted Cueing
System (JHMCS); basic magnetic head tracker, common hel met vehicle interface, visor optics, and m niature cathode
ray tube technol ogy.
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(U (%$4,474 ) NAVAL AIR VEH CLE TECHNOLOGY:
(U Initiate:
- (U) Devel opnent of technology for integrated multi-disciplinary optinization of manned aircraft and UAVs.
- (U Devel opnent of a statistically based flight certification design criteria. Such an approach will reduce
experinmental requirenents thereby reduci ng devel opnent cost by 10% allowi ng for optiml use of conplex conposite
architectures providing weight reduction by 20% and acqui sition cost by 10%
- (U) Devel opnent of flight control technology for an autonated nmaneuveri ng systemthat assists the pilot in air-
to-air and air-to-ground conbat phase and in nmaritine operations.

(U Continue:

- (U) Design, fabrication and flight testing of a UAV to denonstrate conversion fromrotary-wing to fixed-w ng
flight using a canard/rotor w ng concept.

- (U Devel opnent of figures of nerit and design guidelines to prevent abrupt transonic asymmetric wing stall.
Joint effort with Navy, NASA, Air Force and industry.

- (U) Devel opnent of concepts which will provide on-denand enhancenent or degradation of the jet exhaust m xing
process for enhanced Advanced Short Takeoff Vertical Landing (ASTOVL) performance for manned aircraft and UCAVs.
- (U Devel opnent of a corrosion-fatigue interaction analysis with enphasis on random scatter of material
properties.

- (U) Devel opnent of a reliability analysis capability for bonded conposite patching of cracked nmetallic
structure.

(U) Conplete:
- (U Inproved tactical aircraft high-l1ift system configurations and a validated 3-di nensional optimnzation/design

net hod for high-lift systens.

. (U) ($3,600) OXI DE PURPLE:

R-1 Line Item5
Budget Item Justification
(Exhibit R-2, page 13 of 16)

UNCLASSIFIED



UNCLASSIFIED

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

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602122N
PROGRAM ELEMENT TI TLE: Aircraft Technol ogy

B. (U PROGRAM CHANGE SUMVARY:
FY 1998 FY 1999 FY 2000
(U) FY 1999 President’s Budget: 24,553 23,229 22,735

(U) Appropriated Value 29,229 0

(U) Adjustments from FY 2000 PRESBUDG:
-2,125 +5,138 -2,075

(U) FY 2000 PRESBUDG Submission 22,428 28,367 20,660
(U CHANGE SUMMARY EXPLANATION:

(U) Funding: FY 1998 adjustments reflect Small Business Innovation Research (SBIR) reduction (-$427); Actual Update
adjustments (-$1,698). FY 1999 adjustments reflect Congressional Undistributed Reductions (-$362); Comparability
adjustments (-$500); Congressional Plus-Up Vectored Thrust Ducted Propeller and (-$1,000) Night Vision Camera.
(+$5,000). FY 2000 adjustments reflect Program Rebalancing (-$1,760); Civilian Pay Rates adjustment (+$45); Non Pay
Inflation adjustment (-$300); Navy Working Capital Fund (NAWC) adjustment (-$60).

(U) Schedule:. Unavailability of NASA wind tunnel will delay completion of a FY99 effort to develop a 3-D
optimization/design method for high lift systems.

(U) Technical: Not applicable.
C. (U OTHER PROGRAM FUNDING SUMMARY: Not Applicable.
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FY 2000 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602122N

(U) RELATED RDT&E:

PROGRAM ELEMENT TI TLE: Aircraft Technol ogy

I ntegrated H gh Performance Turbine Engi ne Technol ogy (I HPTET), and Aircraft Power),
Envi ronment (Integrated PlatformEl ectronics), and Human Systens.

(U Work in this Program El ement (PE)

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

0601101F (Geophysi cs)

0601102F (Materi al s)

0601153N (Def ense Research Sci ences)

0602201F (Aerospace Flight Dynam cs)

0602202F (Human Systens Technol ogy)

0602203F ( Aerospace Propul sion)

0602204F ( Aerospace Avi onics)

0602233N (Human Systens Technol ogy)

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

0603003A (Rotary Wng Aircraft Technol ogy)

0603106F (Logistics Systens Technol ogy)

0603112F (Advanced Materi al s)

0603202F (Aerospace Propul sion Subsystens | ntegration)
0603205F (Flight Vehicle Technol ogy)

0603211F (Aerospace Structures)

0603216F (Aerospace Propul sion and Power Technol ogy)
0603217N (Air Systenms and Weapons Advanced Technol ogy)
0603231F (Crew Systens and Personnel)

0603238N (Precision Strike & Air Defense Technol ogy)
0603245F (Advanced Flight Technol ogy |ntegration)
0603706N ( Medi cal Devel opnent (Advanced))

0603707N (Manpower, Personnel, and Traini ng Advanced Technol ogy Devel opnent)
0603792N (Advanced Technol ogy Transition)

R-1 Line Item5
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DATE: February 1999

Sensors,

Thi s program adheres to Defense S&T Reliance Agreements on Air Vehicles (Fixed Wng, Rotary W ng,

El ectronics & Battl espace

is related to and fully coordinated with efforts in the follow ng PEs:

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

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602122N
PROGRAM ELEMENT TI TLE: Aircraft Technol ogy

(U Advanced Technol ogy Transition in accordance with the ongoi ng Reliance joint planning process and contains no
unwarrant ed duplication of effort anmong the Mlitary Departnents.

D. (U SCHEDULE PROFI LE: Not applicable.
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