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항공기 개발과 전투효과 분석의 활용

한국항공우주산업㈜
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• 전투효과 분석 업무 정의

• 전투효과 분석과 항공기 개발

• 전투효과 분석 적용 사례

• 전투효과 분석 발전 방향

차 례
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• 항공기는 왜 개발/개조 되어야 하는가?

• 항공기는 어떻게 개발/개조 되어야 하는가?

• 항공기의 전투기의 임무수행 능력은 어느 정도 인가?

• 항공기는 목표한바 대로 개발이 되고 있는가?

• 특정 장비/무장 장착 시 임무효과 향상은 얼마인가?

• 최적화된 항공기란 어떤 것인가?

전투효과 분석 업무 정의

전투효과 분석은 이러한 질문에 대한 객관적인 답변을 제시
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임무 묘사도 (Mission Profiles)

거리

고도

• 임무 시나리오에 따라 임무 묘사도 개발

• 임무 단계별 주요 성능 도출로 항공기 요구도 개발

LETHALITYLETHALITY
• A/G Sensor
• Nav. Accuracy

• Range Study
• Weapons

• Endurance
• A/A Sensor
• Visibility

GROUND OPERATIONSGROUND OPERATIONS
• Runway Criteria
• RM&S Analysis
• Scramble Time

AERO PERFORMANCEAERO PERFORMANCE
• Structural Capability
• Cruise Altitude/Speed
• Maneuver Performance

SURVIVABILITYSURVIVABILITY
• Penetration Altitude
• Penetration Speed
• Hardening/Redundancy
• Countermeasures

COSTCOST
• Flyaway Cost
• Service Life
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Total AircraftTotal Aircraft
EffectivenessEffectiveness AvailabilityAvailability

SurvivabilitySurvivability

LethalityLethality

Tactics andTactics and
PerformancePerformance

DefensiveDefensive
ArmamentArmament

StealthStealth VulnerabilityVulnerability

DefensiveDefensive
CountermeasuresCountermeasures

Reliability and Reliability and 
MaintainabilityMaintainability

SystemSystem
CapabilityCapability

OperationalOperational
FactorsFactors

Range/Range/
PayloadPayload

전투효과 분석 구성요소

Cost andCost and
Force SizeForce Size
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Project InteractionProject Interaction

Operations ResearchOperations ResearchSystems Eng.Systems Eng. Advanced   DesignAdvanced   Design

전투효과 업무 절차

Systems
• Avionics
• Propulsion
• Structure

Sensors
• Radar
• IR/EO
• ECM

Signatures
• Radar
• IR & Vis

Performance
• Aero
• Flt Control

Sortie Rate
• R & M
• Support

Weapons
• A/A
• A/G

ActivitiesActivities Data Needs

Model
Development

Studies
&

Analysis

Evaluation TasksEvaluation Tasks

Near-Term
Improvements

New
Weapon System

Designs

Cost
• LCC
• Budget
Analysis

Risk
• Technical
• Program

Military Simulation

• Threat Scenario
• Ops Concepts
• Surv/Vul
• Single Mission
• Force Structure
• Space/Global

Detailed 
Design

Conceptual
Design

Preliminary
Design

Programs
• T-50/Fighter-A
• Fighter-A Derivatives
• Future Air Vehicles

Sales
• Marketing
• International Programs
• Corporate Hq

Other Divisions/Partners
• LM Aero

FunctionsFunctions
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PurposePurpose
•• Evaluate ROKAF FighterEvaluate ROKAF Fighter Versus Competition to Determine Weakness/StrengthsVersus Competition to Determine Weakness/Strengths

ApproachApproach
•• Develop Data Base of All CompetitorsDevelop Data Base of All Competitors
•• Assess Combat Effectiveness and Cost of CompetitorsAssess Combat Effectiveness and Cost of Competitors

Aircraft DescriptionsAircraft Descriptions

Aircraft CAircraft C
Aircraft BAircraft B

Aircraft AAircraft A
•• PerformancePerformance
•• SystemsSystems
•• Other Other 

11 22

44 55Perform Cost EvaluationPerform Cost Evaluation

•• Unit ProcurementUnit Procurement

•• Unit OperationUnit Operation
and Supportand Support

Perform Cost EffectivenessPerform Cost Effectiveness
Comparison & Rank AircraftComparison & Rank Aircraft

(COEA)(COEA)

RelRel
TotalTotal
CostCost

A         B           CA         B           C
Aircraft TypeAircraft Type

Evaluate CombatEvaluate Combat
Mission EffectivenessMission Effectiveness

AirAir--toto--AirAir

AirAir--toto--SurfaceSurface

Determine CombatDetermine Combat
Force Size RequiredForce Size Required
For Equal EffectivenessFor Equal Effectiveness

AirAir--toto--SurfaceSurface
AirAir--toto--AirAir# # ofof

A/CA/C
ReqReq’’dd

A       B       CA       B       C

경쟁기종 분석 및 평가
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PurposePurpose : Develop Aircraft Procurement Plans to Achieve Desired Force L: Develop Aircraft Procurement Plans to Achieve Desired Force Levelsevels

ApproachApproach

•• # of A/C by Type# of A/C by Type

•• Age and StatusAge and Status

Current ForceCurrent Force
StructureStructure

•• Combat Ready A/CCombat Ready A/C

•• Training A/CTraining A/C

•• Maintenance PolicyMaintenance Policy

•• Peacetime AttritionPeacetime Attrition

•• Retirement PolicyRetirement Policy

Force Structure ProjectionForce Structure Projection

Number Number 
ofof

CombatCombat
ReadyReady

A/CA/C

YearYear

Type AType A

Type BType B

New Procurement
Required

New Procurement
Required DesiredDesired

ForceForce
LevelLevel

Force PlanningForce Planning
FactorsFactors

Procurement RequirementsProcurement Requirements

LowLow

MediumMedium

HighHigh

Number ofNumber of
Combat Ready A/CCombat Ready A/C

Peac
etim

e

Peac
etim

e

Attri
tio

n Leve
ls

Attri
tio

n Leve
ls

Total ProcurementTotal Procurement

항공기 소요 분석
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• 전구/전쟁 수준

- 연합/합동전력의 전투작전 표현

- 주요 전구/전쟁급 장기간 전투결과 판단

• 임무/대대 수준

공중우세, 공중차단 및 폭격 등과 같은 특정 임무
목표 달성을 위한 다수 플랫폼으로 구성된 전력 패
키지의 능력을 모의

• 교전 수준

개별 플랫폼의 효과와 특정표적 또는 적 위협체계
에 대한 플랫폼 무기의 효과를 평가

• 공학 수준

기초공학에 의거한 구성품/서브시스템 성능 분석

T-50 개발을 통해 항공기 개발에 필요한 교전 및 임무 수준의 분석능력 확보

전투효과 분석 수준
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전투효과 분석의 3 요소

Evaluation
Methods

Data Base

Experienced
Personnel

• Requirements Analysis
• Mission Area Analysis
• Campaign Analysis
• Force Planning 

• Weapon Effects
• Threat Systems & Force

Structure
- Aircraft     - Army
- Defensive Systems

• Combat Experience
• Operations & Employment

Concepts
• System & Technology

Options

• Technical
• Military
• Financial / Economic
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Political Objectives

Military Priorities

Mission Area Needs

Weapon System
Requirements

Functional 
Requirements

Vehicle/Subsystem
Requirements

DEFENSE
HEALTH & WELFARE
DRUGS
ETC.

NUCLEAR
DETERRENT
TRAID
WORLD WIDE
PRESENCE

SPECIAL
OPERATIONS
STRATEGIC
TACTICAL
ETC.

MISSION
PAYLOAD
COST

SUPPORT

PERFORMANCE
RELIABILITY
MAINTAINABILITY

SORFTWARE
DETECTION RANGE
DETECTABILITY

WING AREA
MACH NO.
THRUST
PAYLOAD
CREW SIZE
SURVIVABILITY
RM&S

항공기 개발 과정
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Aircraft DesignAircraft Design
ConceptsConcepts

Future Environment (2020)Future Environment (2020)

•• National StrategiesNational Strategies

•• Potential ScenariosPotential Scenarios

•• Technology TrendsTechnology Trends

•• Threat CapabilitiesThreat Capabilities

•• Budgets & Force StructuresBudgets & Force Structures

•• Recent Lessons LearnedRecent Lessons Learned

General OperationalGeneral Operational
Environment DescriptionEnvironment Description

Mission NeedsMission Needs

•• Develop MissionDevelop Mission
Need StatementNeed Statement
for Tactical Strikefor Tactical Strike

•• Generic to Need;Generic to Need;
Not Design SpecificNot Design Specific

•• Can be Used by AllCan be Used by All
Company ProgramsCompany Programs

MRF Ground rulesMRF Ground rules
& Assumptions& Assumptions

OperationalOperational
RequirementsRequirements

““Cost TargetCost Target””

““Wish ListWish List””

Tentative Tentative RqmtsRqmts..
Document forDocument for

Concept #1Concept #1

Tentative Tentative RqmtsRqmts..
Doc. for Concept 2Doc. for Concept 2

Tactical StrikeTactical Strike
Mission NeedMission Need

Statement (MNS)Statement (MNS)

항공기 요구도 연구
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Mission Mission -- Threat AnalysisThreat Analysis

The definition of the mission to 
estimate the characteristics & 
capabilities of threats identified

Aircraft DescriptionAircraft Description

The obtaining the detailed 
technical description of the 
a/c that is available

Susceptibility AssessmentSusceptibility Assessment

The signatures of the a/c
The radar signature
The infrared signature

Vulnerability AssessmentVulnerability Assessment

The identification of the critical 
components required to perform the 
flight and mission essential functions
The determination of the Pk/h
for each critical component

SurvivabilitySurvivability
AssessmentAssessment

TradeTrade--Off StudyOff Study

The determination of the payoffs &
the penalties associated with each
survivability enhancement feature

The encounter conditions for the threat and the A/C

The modified vulnerability 
& susceptibility measures 

and the new Ps

Aircraft Design

Test 

생존성을 반영한 항공기 설계
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• Threat Warning
• ECM
• Chaff, Flares
• Decoys
• Standoff Weapons

Countermeasures

Cumulative Probability of 
Survival Per Sortie

Cumulative Probability of 
Survival Per Sortie

Number and Type  of 
Threat Encounters Per Sortie

Number and Type  of 
Threat Encounters Per Sortie

Threat Suppression
and Destruction

Threat Suppression
and Destruction

• Visual
• RCS
• IR
• Acoustic

Signatures

• Maneuverability
• Acceleration
• Rate of Climb

Performance

• Altitude
• Speed
• Standoff

Hardness

MissionMission
LevelLevel

ThreatThreat
EngagementEngagement
LevelLevel

SystemSystem
DesignDesign
LevelLevel

Peacetime Accident
Attrition Rate

Peacetime Accident
Attrition Rate

Redundancy

SusceptibilitySusceptibility

Probability of Surviving (Ps)
Threat Encounters

Probability of Surviving (Ps)
Threat Encounters

Hit Probability (Ph)
(Hit Avoidance)

(Various Threats)

Hit Probability (Ph)
(Hit Avoidance)

(Various Threats)

Vulnerability (Pk/h)
(Damage Tolerance)
( Various Threats)

Vulnerability (Pk/h)
(Damage Tolerance)
( Various Threats)

Profile

Reliability
(MTBF)Size

항공기 생존성 구성 요소

Detectability (Pd)
(Various Threat Acquisition 

and Track Systems)

Detectability (Pd)
(Various Threat Acquisition 

and Track Systems)



15

Lethality

Vulnerability

Flight Path Generation Survivability Electronic Warfare

Mission Effectiveness

Navigation

Availability (Sortie Rate)

공대지 전투효과 분석
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Within Visual Range Beyond Visual Range

M vs. N Aircombat

Force StrengthForce Structure Analysis

XX Airforce

Fighter Type/Number

(`2000 ~ `2020)

YY Airforce

Fighter Type/Number

(`2000 ~ `2020)

공대공 전투효과 분석
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Operations ResearchOperations Research Weapon CompatibilityWeapon Compatibility

AerodynamicsAerodynamics

Stability & ControlStability & Control

Mass PropertiesMass Properties

Structural DesignStructural Design

SubsystemsSubsystems

Configuration DesignConfiguration Design

PerformancePerformance

•• Identify Desired Stores Identify Desired Stores LoadoutsLoadouts

-- TypesTypes

-- CombinationsCombinations

-- QuantitiesQuantities

•• Benefit/Cost AnalysisBenefit/Cost Analysis

-- RangeRange

-- PayloadPayload

-- ManeuverabilityManeuverability

-- CostCost

•• Store Store LoadoutsLoadouts

-- Revised As NeedRevised As Need

•• Develop Store Loading Options Develop Store Loading Options 

-- Clearance CheckClearance Check

-- C.G. CheckC.G. Check

-- Store DefinitionStore Definition

•• Release Store Carriage DataRelease Store Carriage Data

•• Modify Pylon Design As RequiredModify Pylon Design As Required
•• Drag ImpactsDrag Impacts

•• Store AsymmetryStore Asymmetry

•• Store SeparationStore Separation

•• C.G. ImpactsC.G. Impacts

•• C.G. DeterminationC.G. Determination

•• Weight CalculationWeight Calculation

•• Design ImpactsDesign Impacts

•• System ImpactsSystem Impacts

•• Modify AircraftModify Aircraft

•• RangeRange

•• ManeuverabilityManeuverability

•• Cost EstimateCost Estimate

• •• •

항공기 무장조합 선정
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• T-50 개발기술 활용

− 항공기 개발기술에 전투효과분석 기법을 적용하여 대한민국 공군
임무환경에 최적화된 항공기 개발/평가 방법 구축

전투기 최적화 설계
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• 자국 항공기 개발의 장점을 극대화
− 대한민국 공군 임무환경에 최적화된 항공기 설계

− P3I 개념을 적용한 항공기 개발

• 신 무기체계 획득 시 체계적인 평가수단으로 활용
− 경쟁 기종간 체계적인 평가수단 제공

− 장기 전력증강의 체계적 근거 마련

• 한국형전투기 개발, 차기 F-X 도입 사업에 적용 필요
− 한국형 데이터베이스 및 분석기법 개발 필요

결 론




