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Military Air Systems



Operational Capabilities of The Eurofighter Typhoon



Presented by Chris Worning Test Pilot, EADS



Military Air Systems



Presentation Format



•



Situational Awareness



•



Low Workload



•



Flexibility and Fire Power



•



Performance



•



Reliability



The Presenter: •15 years in the RDAF (F-100 and F-16 •15 years with EADS •Current on 4 types (3 fighters) •10 years, ca. 500 hours Eurofighter •5000+ total flying hours 2
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Situational Awareness
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Eurofighter – RADAR



!ECR-90 Captor Monopulse Doppler RADAR "A-to-A modes #Search modes (VS, RWS, TWS, PS, PT) #Lock follow modes (STT, Visident, DGS) #Acquisition modes (HUDACQ, SACQ, VACQ, External, Sector) "A-to-G modes " Real beam and high resolution mapping " Track modes " Air to surface ranging "SAR implementation capability
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E-Scan Prototype Environmental Tests
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E-Scan Prototype installed in Hack Aircraft
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E-Scan Prototype on Test
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E - Scan Installation Tests in Eurofighter
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Eurofighter – IRST / FLIR Key Features



# Infrared Search and Track: # Tracking of airborne targets #Forward Looking Infrared (FLIR): # Thermal image (virtual pictures) # Navigation and Landing Aid #Thermal Cueing: # Determine the position of hot objects



IRST / FLIR turret



# Works day and night # Passive (Stealth) # VERY difficult to disturb # No counter stealth measures 9
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IRST-Attack Format



B-Scope



PPI



Semi-Scan Width Performance Indicator Elevation Side Scale Bars Elevation coverage Scan Azimuth Centre



Semi-Scan Width 10
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FLIR Picture Manching 20.9.06, 2052L
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FLIR Picture Manching 20.9.06, 2100L
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Data-Link (MIDS)



Military Air Systems



• •



• • •



Multiple targets from other players Discrete voice and automatic messages Engagement Commands Re-tasking Weather/NBC status Threat changes - (Real time)



-



Situational Awareness Wingman position Escort positions Threat development



-



Stealth firing capability Target identification 13



Eurofighter A Key System in the Network Centric Warfare
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Satellite



Strategic Reconnaissance



Data transaction



Reconnaissance



Long Distance Jamming Aircraft



Tanker



AEW Air-launched control station



Manned Components



UCAV



Electronic Warfare Ground Control Station



Tactical Reconnaissance



SEAD / DEAD Guided Missile



$Eurofighter will be the „backbone“ of Future European Combat Air Systems $ Multi-Role Capability is essential $ Operation with UAVs is likely to emerge in 2012+ timescales 14
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Defensive Aids Sub-System (DASS)



Wing Tip ESM/ECM Pods



Chaff Laser Warner



Flare Rear Missile Warner



Flare



Front Missile Warners



Chaff Towed Decoy
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Defensive Aids Sub System



! Integrated within basic design ! Individually mounted, utilising wing tip pods for good all-round aspect and performance ! Provision for future growth and developments



! Interception, analysis, identification and prioritisation of transmissions and threats ! Range of countermeasures, automatically and manually deployed
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Eurofighter – ESM-ECM Equipment



Military Air Systems
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Military Air Systems Airspeed



Eurofighter – DASS Format Aircraft Heading



Altitude Elevation bar ±60°



Radar Range/Azimuth Coverage



Range Circles 0, 20, 40 NM



Elevation bar ±5°



Towed Decoy Status



Chaff/Flare Load



PA Format
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Eurofighter Coordinated Countermeasures



Manoeuvres •Last ditch Manoeuvre •Escape Manoeuvre •Support Manoeuvre •Required Flight Condition



ECM + Expendables ECM + Manoeuvre Expendables + Manoeuvre ECM + Expendables + Manoeuvre



Expendables ECM (Jamming)



HUD indication For Extensions: Direction Limit Box For Turns: Direction Arrow Commanded Gs (pull)



Maneuver Name (BOOGEY-I) & Total maneuver time (13) Time to initiate next maneuver (v)



19



Military Air Systems



Eurofighter – Anti-jamming protection



#Safe radio communications (HAVEQUICK, SATURN) #RADAR ECR-90 (ECM resistant) #IRST/FLIR (not jamable) #MIDS Link 16 LVT featuring: •Secure transmission (always encrypted) •ECCM (very fast frequency hopping) •Low probability of interception (spread spectrum)
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Low workload



Military Air Systems



Rules of Engagement (Politicians) Blue on Blue? Blue



Has the wife /partner taken the Credit Card shopping?



Managing the: Wingman Tactics Aircraft Weather



The cockpit problem Threats: Bullets Missiles Germs Radiation



Radio & Warnings & Data Link Audio



Radar Tracks IRST Tracks MIDS Tracks DASS Tracks Lookout
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Sensor Fusion



RADAR



IRST



SENSOR FUSED INFORMATION PRESENTED TO THE PILOT



DASS



MIDS IFF
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Eurofighter – Sensor Fusion



Scenario



Sensor Data (



: Radar, : FLIR,



Central Tracks



: MIDS : ESM )



Sensor Sensor Fusion Fusion



R A N G E



Extended Spatial Coverage



Radar



Combined FLIR / IRST & Radar range / bearing precision



FLIR / IRST range & bearing Resolution



Radar IR IR



Radar range & bearing Resolution



ESM



Data Link



ESM



BEARING



RANGE
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Cockpit - Main Features • Helmet Mounted Display • Wide FOV HUD (Primary Flight



Instrument)



• Multi-function colour Head-Down



Displays



• HOTAS controls



} V-TAS



• Direct Voice Input • Multifunction Data Entry • Reversionary Flight Instruments • Integrated voice warnings



and status system
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Cockpit Displays
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Power UP
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MASS stby
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After Take Off
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Eurofighter Helmet
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Cockpit Displays - Procedures
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Cockpit Displays - Plates
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Flight Control System



Primary Control Surfaces Secondary Control Surfaces



Outboard Flaperon Rudder



Secondary FCS Functions Inboard Flaperon



Air Brake



Foreplane



Air Intake Cowl Actuation



Leading Edge Slats



Nose Wheel Steering 33
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Autopilot & Autothrottle



Autopilot modes ! Attitude Hold ! Altitude Acquire and Hold ! Heading Acquire and Hold ! Track Acquire and Hold ! Auto Attack ! Auto Cap ! Auto Approach ! Disorientation recovery Autothrottle ! IAS/MACH Acquire and Hold 34
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“If it’s broke she’ll tell you”



“Nagging Nora”
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Voice Control “Fuel state” “Say “please” “Fuel state” “Don’t use that tone with me!” “FUEL STATE !!” “Typical - want, want, want, and no manners” “Alright - fuel state please” “No, its too late now, you don’t really mean it” 36
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DVI - Decide and Do (1)



“Target Wiskey, Victor, Assign Two, Xray, Yankee, Engage, GO”
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DVI - Decide and Do (2)



„Sort 2“
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Flexibility and Fire Power
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Eurofighter – Operational Capabilities



Air to Air



Air to Ground



#27 mm Gun



#GBU 10/16/24



#SRAAM



#GBU 32 (JDAM)



AIM-9L



#PAVEWAY II/III/IV



IRIS-T



#Litening III LDP



ASRAAM



#ALCM



#MRAAM



AMRAAM A/B/C-5/7 #Advanced MRAAM



13 Hard points (8 wing/ 5 fuselage)



Taurus Storm Shadow #Brimstone



Meteor #Training ACMI pod



%Massive firepower %Swing / Multi-role capability %A-A active missiles & A-G high accuracy weapons 40
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Stealth / Counter Stealth A Broader Pespective



SENSOR FUSION IRST + Passive Radar + ESM + MIDS



Stealth?



FULL PASSIVE SA!
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Low Observability (LO) Operational Impact



The dilemma: • Invisible but blind Mitigation: • External information • Passive sensors
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“Conventional“ design Operational Impact



The dilemma: • Visible Mitigation: • Highest possible situational awareness • Maximum performance • Defensive aids



Against LO/VLO threat (very unlikely): - Stay passive - IRST becomes primary internal sensor 43
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IR Picture of VLO Bomber
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Stealth



• Visual



- Small airframe - Low engine emissions



• Radar



- Airframe shaping - Very Low frontal RCS signature - Hidden engine compressor faces - Absorbent materials and coatings



• Electro-optic



- Passive detection - IRST - Passive Night Vision - FLIR/NVE - Helmet-Aiming



• Defensive aids



- Passive elements



• Communications



- Secure radio transmissions - Datalink (MIDS)
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RCS Test Facility Manching Max Weight : 























des documents recommandant







[image: alt]





Typhoon 

Use this unit only in the manner intended by the manufacturer, if you have ... g. Don't leave hood unattended when cooking. h. Always use cookware and ...
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Contrasting the Capabilities of Building Energy Performance 

accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed ... OVERVIEW OF THE TWENTY SIMULATION PROGRAMS.
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Capabilities 

3â€“4 years, followed by compulsory part-time service to age. 40. .... following Operation Desert Storm, the KPA established an ... 7.2%. 3.3%. 3.1%. 3.2%. 26.1%. 7.0%. Capabilities. More than half a century of tailoring its defence posture.
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On the capabilities of constraint programming for ... - FJCP 2005 

Constraint programming for software validation in SAT based model checking platforms to generate test cases for animating JML (Java Modeling Language) specifications ... C0 â†’ C1 (where C0 and C1 are conjunctions of basic ... max : overestimate of t
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The Operational Annotation and the Analysis of the Correlative ... 
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Study of learning capabilities of tropical clupeoids 

Schooling behaviour in fish has been advanced as a mechanism that allows the individual to reduce the risk of predation (Pitcher, 1986). According to several.
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TELUS capabilities 

RepÃ¨re-actifs de TELUS s'installe facilement sur l'Ã©quipement garÃ© ou sans supervision. Par exemple : â–¡. Ã‰quipement de transport : remorques et conteneurs.
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CHOICE OF OPERATIONAL FREQUENCY 

DEPARTMENT OF COMMUNICATION AND ELECTRONIC ENGINEERING. 1. At the risk of generalising, an operational satellite system needs the following: 1.










 


[image: alt]





Rafale vs Typhoon 

Combat Weight. (50% Fuel). 25,216. DASSAULT Rafale C (M88-2). EADS Typhoon (EJ-200). Basic Data lbs kg lbs kg. 24,283. 11,000. 8,830. 4,000 sqr. Ft m2.
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Status and new capabilities of the French ... - Michel KASSER 

The motorization gives maximum angular speed of 20Â° by second, thus the orbital .... already be done on the control system (up date of the control cards, new.
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Capabilities & Equipment 

Max paper format: 720x1020 mm ... Max paper format: 510 x 740 mm ... Fast high volume printing for retail brochures, color magazines, catalogues, flyers and ...
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Anyons in the Operational Formalism 

why atoms are built up of progressively filled shells of electrons. In modern .... rule them out entirely. ... understand this restriction, as argued in Wilczek [18] (p.
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Operational sex ratio, sexual conflict and the 

consistent with modern theory, directional sexual selection on male size was weaker in populations with higher female mating costs. This suggests that the costs ...
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Metaheuristics for the integrated operational transportation planning 

transportation planning problem: An Overview. M. Krajewska1 and H. ... 2 Assumption of the integrated operational freight carrier plan- ning model. The main ...
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Analysis of Coastal Disaster by Typhoon Haiyan - Maritime Disaster ... 

22 nov. 2013 - Tracey Tom (Surf Legend). Wave modeling. â€¢ Tetsuya Takemi ... 125 (knots). â€¢ Radius 150 (km). Source http://agora.ex.nii.ac.jp/digital-typhoon/ ...
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Sep 21, 2012 - Hans Wackernagel. Geostatistics Group, Centre de GÃ©osciences, MINES ParisTech, 35 rue Saint HonorÃ©, 77305. Fontainebleau, France ...
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Operational forecasting of tropical cyclones storm 

Feb 6, 1997 - O NANO COURANT (cm/s) 25/1/83 10 UTC -4. :4W ... currents (cm/s) 25 January 1983 at 10 utc. 166Â°00' ... Because of that, real-time tropical.
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Clean Installation TyphooN CyanogenMod 7 with ... - PocketPC.ch 

Run task29.exe on the PC d. Power off phone (remove and reinsert battery if necessary, reconnect to USB). 3. Install MAGLDR a. Power on phone, hold ...
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Operational Risk - Yats.com 

Financial Risk Management Chapter 24. Daniel HERLEMONT ... methods to measure and manage market and credit risk. â�� The industry is turning next to operational risk which has proved to be an ... Causal Networks. â˜ž Actuarial models ...
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OPERATIONAL EFFICIENCY IN OBFUSCATION 

Is that man in bad company? (or in love with Ida). Man-at-the-end WITH - WITHOUT full ... Worst case scenario. Deplete your own resources ... Limited resources: ...
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Operational description - UserManual.wiki 

This device complies with Part 15 of FCC Rules and Industry Canada license-exempt ... compliance could void the user's authority to operate the equipment.
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Quad Operational Amplifiers 

4.0. , INPUT COMMON MODE VOLTAGE RANGE (V). V. 600. 500. 400. 300. 200. 100. 0 ..... CONTROLLING DIMENSION: MILLIMETER. 3. DIMENSION A AND ...
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Hovering Capabilities of Fixed-Wing Micro-Aerial Vehiclesâ€� 

Fixed-wing micro air vehicles (MAV) are very attractive for outdoor ... control than rotorcraft in outdoor environment and allow for a dash capability to escape ... take-off and landing (VTOL) and sustain stable hover flight which proves to be crucia
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