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Once upon a time…



On the Menu… • In the Beginning… • Design Philosophy • Heritage • Operational Aspects



• For Norway (and the rest of the world…) • Gripen N • Development Setup • Operational Enhancements • Sum Up



but keep costs under control Operational Effect



State of the Art Cost Operational and maintenance cost Production and development cost



1950



1975



2000



We picked the Best!



…..….!



Gripen Availability “Operational Effect is the result of combining combat performance and availability” Gripen



Total Flight hours: Flight Hours in “FLAG”:



7.6



2.5



4.1



4.2



Prev Gen 0



2



4



6



Planned Sorties: Hourly Availability Flown Sorties:



225 220



During FLAG Planned Sorties: Flown Sorties



103 98



8 10



20



30



40



Canceled due to Weather: 38 Aborted: Spare used: Total Availability



Gripen



Prev Gen to Alaska with 7 a/c (distance ~5300 • Going •



340h 150h



NM), 7 stops Supported by two C-130 with some 30 mechanics and some reserve components. Available/Flying Repair



Availability



4 1 4



99%



24.6



Gripen Gen 3



- 7.6 Hrs MTBF/2.5 Hrs MTTR - 4.1 Hrs MTBF/4.2 Hrs MTTR



48



hours



Gripen A/B



Gripen C/D



(1997)



(2005) • Multi-national/NATO interoperability • Higher payload & increased MTOW • 3 Colour MFD (8” by 6”) • Helmet Mounted Display • Air-to-Air Refuelling •…



• Worlds most advanced Data Link System • True Multirole / Swingrole • Rapid reaction & turn around time • Advanced Built In Test system • Designed for a low cost of ownership •…



Operational Aspects



Experience gained… ! First SwAF sqn operational 1997 ! Logged some 85.000 flt. hours ! Proven logistics concept ! Participation International Exercises " Battle Griffin " " " " " " "



Nordic Air Meet Frisian Flag NOAM (Nordic Air Meet) COOP Jaguar Joint Winter Red Flag Alaska …



! Successful dissimilar ACM training



" F16, F18, MIG 21, MIG 29, Tornado F3, L39, Mirage III…



Data-links User Controlled Encrypted Datalink • Tactical info • Positions • A/c to a/c • A/c to ground • Ground to a/c • Image transfer • Auto messages • Etc Link 16 • Optional level of integration



Day and Night HMI Adaptation



Gripen - Deployed Operations Survivability & Flexibility for Autonomous Operations Typical runway (45 x 2,400 m)



Swedish Road Base (17 x 800 m)



" Dispersed operations Short take-off/landing Side mounted engine intakes APU Minimum GSE and crew



" Rapid turnaround Air-to-Air < 10 min Air-to-Sea/Ground < 20 min



" Scramble Airborne < 1 min



Gripen - Deployed Operations Survivability & Flexibility for Autonomous Operations Typical runway (45 x 2,400 m)



Swedish Road Base (17 x 800 m) Gripen requires (9 x 600 m)



Gripen - Deployed Operations Survivability & Flexibility for Autonomous Operations



Gripen N – A Partnership of Equals



Gripen Next Generation – An Unique Opportunity! Gripen N



DEMO!



Gripen C/D Gripen A/B • Digital Fighter Link Swing-role fighter • Rapid reaction & turn around time • Advanced BIT • Designed for low cost of ownership • Glass cockpit • AMRAAM • Fly by wire • APU • …



2000



• NATO interoperability/LINK 16 • Air to Air refueling • Increased MTOW • OBOGS • Color displays • Fully integrated EWS • HMD • World Wide Climate Clearance • Increased survivability/lethality • NATO-pylons • …



2005



• • • • • • • • • • • • • •



Increased range Increased MTOW Added weapons stores Increased thrust AESA Enhanced EWS Advanced rear cockpit Enhanced NCW Full capability HMD GCAS Satellite Comms Jammer Pod Integration Improved LCC Overall increased basic performance • …



2010



2015



Gripen Next Generation Basic data



Gripen C



Gripen N



• Length excl. pitot tube • Wing span incl. launchers • Number of Stations • Empty weight • Internal Fuel • Engine Thrust • Max Take-off weight • Payload



14.1 m 14.1 m 8.4 m 8.4 m 8 10 6 800 kg 7 100 kg 100% 138% 18 000 Lbs > 22 000 Lbs 14 000 kg 16 000 kg 5 000 kg 6 000 kg



How to get there… In the Air •



Increased Range –



•



Increased Payload – –



•



Advanced data communication with FAC and other ground units Satellite comms



Electronic Warfare –



• • •



New Engine



AESA (Active Electronic Scanning Array) radar Communications – –



•



Centerline pylon is complemented by two pylons for heavy stores New main landing gear (Increased take-off and landing masses)



Increased Thrust –



• •



More Internal Fuel, New Landing Gear



Enhanced MAW



JSM (NSM), SDB… Gripen D cockpit with some enhancements …



On the Ground •



Avionics Structure Rig Demo – –



New computers Advanced internal communications



Example - Structural



New fuel tank 6, in existing landing gear compartment



New main landing gear, repositioned



CAP 90 min



New/Upgraded Avionic Structure for Gripen " Increase overall capability: ! ! !



Better computer and bus performance Reduce time to integrate new systems and functions (hours rather than months) More efficient distributed development



" Increase mission availability " Meet new (unknown) operational requirements " Easy Start-Up " Common avionic development for all flying Saab products " ….



Computer Performance (Moore’s law)



Computer Performance



10000



1000



Computer performance 2012 if riggdemo 2009



100



10



Computer performance 2012 if flight tested 2009



1 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Time



Ability to use non-certifiable software



Which fighter is the best…? Air to Air - WWR



Performance NCW capabilities Air to Ground - PGM Situational Awareness



Sortie rate Operational cost



Requirements



…



= 1000+ … ?



Fighter X



Fighter Y



Fighter Z



Derfor Gripen ! A member of the next generation Gripen family! – Operational ca 2015 (2013) • • • • • •



Increased range & payload Increased thrust Awesome performance, Supercruise… AESA Enhanced EWS and Comms suite New ”State of the Art” Avionics Structure



– Norwegian participation and risk reduction now by means of: • Ongoing further development of Gripen versions • A comprehensive demonstrator program • Studies and time-critical activities



…happily ever after!
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Aircraft Building: New Skin 

manual to the letter. Original .... P.O. Box 1024, Granbury, TX 76O4S â€¢ FAX 817-573-2252. For more ... Engine instillation methods for amateur built aircraft.










 








Aircraft Building: New Skin 

Aircraft Building. OVER THE ... New Skin. Covering your restoration. RON ALEXANDER. In most cases you'll be ... plane you have a restriction home- builders ...










 








Simulating Uninhabited Combat Aircraft in Hostile ... - Philippe Morignot 

interaction constraints by selecting a single proposition by agent. Optionally .... Pi,k; minimization of the dual variables Î², Âµi,k and Îºi,k) has to be searched for, ...










 








Simulating Uninhabited Combat Aircraft in Hostile ... - Philippe Morignot 

Mission. â€¢Stand-alone UCAV. â€¢Recce UCAVs. â€¢Strike UCAVs. F .E .B .A . Pop-up threat ... Choosing a single proposal for each UCAV and a feasible attack time ...










 








Simulating Uninhabited Combat Aircraft in Hostile ... - Philippe Morignot 

2004 SPRING SIW. Simulation environment : AthÃ©na. Server. Server. Server. Client. Client. Workstation. Workstation. Workstation. CORBA bus. Naming. Service ...










 








Engine Break-In For New Homebuilt Aircraft 

at least one with a top overhaul. Even the replacement of one cylinder re- quires a break-in regimen. How then do you break-in the engine and per- form taxi ...










 








Engine Break-In For New Homebuilt Aircraft 

times, and I have often wanted to try to design one that would adapt to a number of engines, and could be read- ily folded up to ship to customers. One of these ...










 








etudes sur le combat combat dbid qjn 












 








Combat - Velvetyne 

Textes extraits de Germinal, d'Ã‰mile Zola. AchevÃ© d'imprimer le 1er juin 2015. TÃ©lÃ©chargeable gratuitement sur www.martindesinde.com | www.velvetyne.fr.










 








AIRCRAFT 

position while performing any procedures on the engine. Figure 1 Defect. 1. Remove starting ... secure the bushing to the plate as shown in figure 2 (repaired).










 








AIRCRAFT 

Observing the engine manufacturers ground run-up procedures allow the engine to reach operating temperatures and perform a normal magneto check. 2.










 








AIRCRAFT 

Example of Date Mfg.: a) 901: 9 is year of manufacture = 1979; 01 is work week of manufacture = week of January. 1. b) 021: 0 is year of manufacture = 1980; ...










 








Embedded eye tracker in a real aircraft: new ... - Neuroergonomics 

these findings are consistent with research conducted on the correlation between .... Winston, New York, NY, 1972. [28] MP. Janisse, â€œPupil Size, Affect ... changes during simulator operation reflect mental workload and vigilance. Aviat Space ...










 








AIRCRAFT 

Field reports indicate that occasionally switches performing the "Switch Function" listed in Table 1 have been found to leave the right magneto "Live" or "Hot." ...










 








E Fight ToDo Combat 

FRA ACS Peugeot Mulhouse. 2. 5 DUNKEL Miriam *. GER Team Cologne. 8 BOLDER Linda *. NED Ben Rietdijk Sport. 3. 4 THOREL Audrey. FRA UJ Brive ...










 








hi-combat a 

L'émulseur Hi-CombatMC A fonctionne de deux façons. En .... NFPA 1145 (attaque structurale) .... d'une ligne de feu et dans le cas de l'attaque directe, les.










 








Jujitsu Combat Cadet(te) 

CHAMPIONNAT DE FRANCE jujitsu COMBAT. Catégorie. CADETTE F-52KG. 31/03/2018 13:20:00. Nom - zone - club nb Vict. Points. CLASS. 1. 2. 2. 3. 3. 1.










 








Jujitsu Combat Cadet(te) 

31 mars 2018 - MA PENVERNE MANAIG-TS-56-. JUDO JUJITSU LORIENT ARMORIC. 1D GRECO AURELIE-13-ASPTT. MARSEILLE. 0. 0. 1. 1. 1. 0. 0. 50. 50.










 








Tables de Combat 

Israeli combats. - th e Â« ch oc Â» m a rkers on. Israeli u n its are rem o ved. - 2n d Is rae li mo ve me nt p h as e. Air comba ts. Combat Potential of the aircraft units.










 








Jujitsu Combat Séniors 

30 mars 2018 - 3D MARTY LAURENT-78-USC JUDO SHIN. 50FL/0. 1D COURILLON MAXIME-TS-45-J 3 SPORT AMILLY. 1D GORECKI THOMAS-59-J.C. ...










 








Jujitsu Combat SÃ©niors 

30 mars 2018 - 11D SIMON JULES-TS-92-KODOKAN CLUB COURBEVOIE ... VE BOURY FRANCK-64-A.M. MOURENXOIS JUDO. 50FL70. 1D TOUATI ...










 








MERP 8001 - Combat Screen 

AT-2 â€“ 1-HANDED CONCUSSION WEAPONS ATTACK TABLE. LEATHER .... being used (see Table CST-1 and Table CST-2). CA. UTILI. IIII. ILI ..... You lost your opportunity, give yourself 2 hits. ...... Poor fool then express. Sever weapon mm.










 








aircraft application data guide - Aircraft Spruce 

Jan 14, 2008 - This application guide is listed in three categories. The aircraft/ ...... MZ-4218. 235. ERZ-8011. SRZ-9021*. LW-15571. MZ-4222. 235. ERZ-8011.










 








Aircraft Building 

In general, we are very privileged to have only a ..... Antique/Classic. Insurance. Program. BENEFITS INCLUDE: â€¢ LOWER LIABILITY & HULL PREMIUMS.
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