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* Endurance
* A/A Sensor
* Visibility

AERO PEREORNMANCE
 Structural Capability

* Cruise Altitude/Speed

* Maneuver Performance

SURVIVABILITY

* Penetration Altitude

* Penetration Speed

* Hardening/Redundancy
» Countermeasures

GROUND OPERATIONS
* Runway Criteria

* RM&S Analysis * Weapons
e Scramble Time

* Range Study

CENEAIENRY,
* A/G Sensor
* Nav. Accuracy

COST

* Flyaway Cost
» Service Life




Defensive Defensive
Armament /’ Countermeasures

Survivability

Range/ Tactics and Reliability and

Performance Maintainability

\ | /

Total Aircraft
Effectiveness

/ | \
System Operational
Capability Factors

Payload

Lethality Availability

Cost and
Force Size
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Systems Eng.

Operations Research

Advanced Design

Systems

* Avionics

* Propulsion

e Structure
Sensors

» Radar

* IR/EO

* ECM

Signhatures
» Radar
* IR & Vis

Performance
* Aero
* FIt Control

Sortie Rate
*R&M
e Support
Weapons

* A/A
* AIG

Activities

Studies
&
Analysis

Model
Development

Evaluation Tasks

New
Weapon System
Designs

Near-Term
Improvements

Data Needs

Cost
«LCC

« Budget
Analysis
Risk
e Technical
* Program

Functions

Military Simulation

» Threat Scenario
* Ops Concepts

e Surv/Vul

* Single Mission
e Force Structure
» Space/Global

Conceptual
Design

v

Preliminary
Design

A\ 4

Detailed
Design

Project Interaction

Programs
» T-50/Fighter-A
* Fighter-A Derivatives
* Future Air Vehicles

SEIE
» Marketing

* International Programs
» Corporate Hq

Other Divisions/Partners
e LM Aero
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Purpose
» Evaluate ROKAF Fighter Versus Competition to Determine Weakness/Strengths

Approach

* Develop Data Base of All Competitors
» Assess Combat Effectiveness and Cost of Competitors

1 Evaluate Combat 2 Determine Combat

Mission Effectiveness Force Size Required
For Equal Effectiveness

| Air-to-Surface

| . . , .
Air-to-Air # of Air-to-Air

Aircraft Descriptions ____-\.Q A/C
é: ? Reg’'d

Air-to-Surface
A B C
I Aircraft C

Aircraft B

Aircraft A

- Systems Comparison & Rank Aircraft

« Other (COEA)

—) Rel —

Total
Cost

* Unit Procurement

e Unit Operation
and Support

A B C
Aircraft Type




Purpose : Develop Aircraft Procurement Plans to Achieve Desired Force Levels

Approach

Current Force
Structure

« # of A/IC by Type

* Age and Status

Force Structure Projection

New Procurement
Required

Force Planning
Factors

« Combat Ready A/C
 Training A/C

» Maintenance Policy
» Peacetime Attrition

» Retirement Policy

Desired
Force
Level

|

Procurement Requirements

Number of
Combat Ready A/C

Low!

Medium

/

Total Procurement
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Evaluation Data Base

Methods « Weapon Effects
* Threat Systems & Force

: ) Structure
* Requirements Analysis _ Aircraft - Army

* Mission Area Analysis - Defensive Systems

» Campaign Analysis « Combat Experience
* Force Planning » Operations & Employment
Concepts
» System & Technology
Options

Experienced
Personnel

e Technical
* Military
 Financial / Economic




Political Objectives
¢ DEFENSE

e HEALTH & WELFARE Erawon
i I,

* DRUGS

°* TRAID o
e WORLD WIDE
PRESENCE

* SPECIAL
OPERATIONS
* STRATEGIC ,05°

o TACTICARS=>"

*ETC. 7

Weapon System
Requirements \‘%
e MISSION =AU
e PAYLOAD

® COST

Requirements

e WING AREA

* MACH NO.

e THRUST

* PAYLOAD

e CREW SIZE

e SURVIVABILITY
* RM&S

Functional
Requirements

ool o

* PERFORMANCE * SORFTWARE
® RELIABILITY e DETECTION RANGE
e MAINTAINABILITY e DETECTABILITY




Future Environment (2020)

» National Strategies
 Potential Scenarios

» Technology Trends

» Threat Capabilities

* Budgets & Force Structures

» Recent Lessons Learned

MRF Ground rules
& Assumptions

General Operational
Environment Description

v

Mission Needs

» Develop Mission

Need Statement
for Tactical Strike

» Generic to Need;
Not Design Specific

« Can be Used by All
Company Programs

Tactical Strike
Mission Need
Statement (MNS)

Operational
Requirements

“Cost Target”

“Wish List”

Tentative Rgmts.
Document for
Concept #1

Tentative Rgmts.
Doc. for Concept 2

v

Aircraft Design
Concepts




The encounter conditions for the threat and the A/C

Mission - Threat Analysis Susceptibility Assessment

The definition of the mission to The signatures of the a/c
estimate the characteristics & The radar signature

capabilities of threats identified The infrared signature Survivability

Assessment

Aircraft Description Vulnerability Assessment

The obtaining the detailed The identification of the critical
technical description of the components required to perform the
a/c that is available flight and mission essential functions
The determination of the Pk/h
for each critical component

Aircraft Design The modified vulnerability Trade-Off Study
& susceptibility measures
and the new Ps The determination of the payoffs &
the penalties associated with each
survivability enhancement feature




Mission
L | Cumulative Probability of
eve Survival Per Sortie
| Peacetime Accident
I Attrition Rate
Number and Type of
Threat Encounters Per Sortie

Threat Suppression
Th reat and Destruction

Engagement Probability of Surviving (Ps)
LLevel

Threat Encounters

r Susceptibility —|

Detectability (Pd) Hit Probability (Ph) Vulnerability (Pk/h)

(Various Threat Acquisition (Hit Avoidance) (Damage Tolerance)
and Track Systems) (Various Threats) ( Various Threats)

Sighatures Performance Profile Countermeasures

. - : : Hardness
* Visual » Maneuverability || « Altitude || ¢ Threat Warning

*RCS » Acceleration » Speed * ECM

*IR * Rate of Climb  Standoff || ¢ Chaff, Flares

* Acoustic » Decoys

» Standoff Weapons

Reliability

Redundancy (MTBF)




| Mission Effectiveness

Navigation

Electronic Warfare

Chaff, Radar Decoys
Aerosols and Rope Both Emitting & Non-Emitting

2y & Ly
1«— Egress —rl
Aircratt Fiight Path
__.—‘“—'—-—-*___h =
sy i >

Terminal
Area

Ingress l - —
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YY Airforce Within Visual Range Beyond Visual Range XX Airforce

Fighter Type/Number ' h Fighter Type/Number
(2000 ~ *2020) (2000 ~ *2020)

<

Force Strength
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Operations Research Weapon Compatibility Stability & Control Performance

« Identify Desired Stores Loadouts « Develop Store Loading Options * Store Asymmetry * Range
- Types - Clearance Check * Store Separation + Maneuverability
- Combinations - C.G. Check * C.G. Impacts * Cost Estimate
- Quantities - Store Definition
Aerodynamics
* Benefit/Cost Analysis * Release Store Carriage Data  Drag Impacts
- Range » Modify Pylon Design As Required

- Payload Mass Properties

- Maneuverabilit . .
Y ¢ C.G. Determination

- Cost . .
* Weight Calculation
* Store Loadouts

- Revised As Need
* Design Impacts

E‘ _ e Structural Design

Subsystems

* System Impacts

Configuration Design

* Modify Aircraft
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COST OF OWNERSHIP  vs.  OPERATIONAL EFFECTIVENESS

DRIVE DOWN

WEAPON SYSTEM
COSTS BY ...
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.. EMPHASIZING

RELIABILITY, P : —
MAINTAINABILITY |
AND SUPPORTABILTY CONTINUED

ENHANCEMENTS SYSTEM CAPABILITY
INCREASE
REQUIRED
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