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General Dimensions of Interest 

http://forcesdz.forumactif.com/armes‐et‐autres‐materiels‐f5/f‐a‐22‐raptor‐
t1325.htm 

T/W = 1.26 (with .5 fuel), 1.08 (fully internally loaded), 0.84 (with external stores) 
W/S = 66 to 98  lb/ft^2 (varies depending on mission) 
MGTOW = 66000 lbs (standard stealth mode) 83500 lbs (with external tanks) 
Fuel = 18000 lbs (or 26000 lbs with two fuel tanks) 
Wempty = 31500 lbs 

Span = 42.5 feet 
Length = 62 feet, 1 inch 
Wing Area = 840 feet^2 
AR = 2.10 
LE sweep = 42 degrees 
Taper Ratio = 0.155 



Stealth  
• Radar dependent on reflecting waves off of 
a surface top which they are nearly normal. 
• Parallel lines minimize the number of 
angles normal to a surface of the airplane 
• Curved surfaces reflect radar waves away 
from the receiver 
• Varying radius of curvature creates 
fluctuating radar signatures, largely 
indistinguishable from static 
• Chines prevent perpendicular reflection 
from the sides of the nose. 
• No 90 degree angles 
• S curve inlets to hide fan blades 

http://hillairshow.com/has_003.htm 



Stealth (cont’d) 
•  ”Sawtooth” edges on doors, 

effectively creating a wedge shaped 
edge for further wave reflection 

•  No external weapons 
Additional Measures 
•  Specific materials absorb radar 
•  second skin creates interference 
•  Plasma stealth ionizes surrounding air 
•  Active signal cancellation creates 

interference 
http://home.comcast.net/~bzee1b/Nellis08/F22/F22.html 

http://forcesdz.forumactif.com/armes‐et‐autres‐materiels‐f5/f‐a‐22‐raptor‐
t1325.htm 



Mission: Dominate  
•  Knowing the major parameters of the F22 such as:  

–  Takeoff Weight  
–  Fuel Weight  
–  Payload (Armament) Weight  
–  T/W 
–  W/S 
–  Combat Radius (Range) 

   we can estimate its mission performance by running a mission 
program 

•  Used Engauge Digitizer to Measure area of F22 in 3‐view drawing 
and estimate Swet of each component for input into Friction.M to 
get Cd0  

•  Input Cd0 vs alt vs Mach into RDS mission sizing module  

•  Engine Data:    
   Tmax dry @ SL, : 25,000lbs    sfc = 0.69   
   Tmax afterburn  : 35,000lbs     sfc = 2.00  
   Tmax dry @ 50kt @ M = 1.8 :  10000lbs         

sfc = 1.19 

•  Assume:  CL max = 1.5  
           Combat Radius = 500nmi  



Mission: Air Dominance  

•  Takeoff – Warmup / Taxi  
•  Takeoff  
•  Climb      h=0 to 20kft     
•  Climb     h=20kft to 40kft       M=0.4 to 0.8 
•  Climb/Accel    h=40kft to 45kt      M=0.8 to 1.8 
•  Supercruise     h=45kft        M =1.8 R=500nmi 
•  Combat      h=15kft         M =0.8      #turns 

= 3 
•  Climb     h=15kft to 40kft     M=0.8 to 0.9 
•  Climb/Accel    h=40kft to 45kft     M=0.9 to 1.8 
•  Supercruise     h = 45kft      M = 1.8      R = 250nmi 
•  Cruise     h=40kft        M = .9      R = 250nmi  
•  Loiter      h = 25kft       M = .5       E = 

10min 
•  Land M 1.8 Supercruise Performance :   CL = .1065   Cdtotal = .0152     L/D = 7.00 

M 0.9 Cruise Performance       :   CL = .2725   CDtotal = .0211     L/D = 12.9  



Mission: Ground Attack  

1.  Takeoff – Warmup / Taxi  
2.  Takeoff  
3.  Climb      h=0 to 20kft     
4.  Climb     h=20kft to 40kft       M=0.4 to 0.9 
5.  Cruise    h=40kft       M=0.9    R=250nmi 
6.  Climb/Accel    h=40kft to 45kt      M=0.8 to 1.8 
7.  Supercruise     h=45kft        M =1.8     R=250nmi 
8.  Weight Drop            (2000lbs)             
9.  Combat      h=15kft         M =0.8      #turns 

= 3 
10.  Climb/Accel    h=15kft to 45kft     M=0.9 to 1.8 
11.  Supercruise     h=45kft        M = 1.8      R = 250nmi 
12.  Cruise     h=40kft        M = .9      R = 250nmi  
13.  Loiter      h=25kft       M = .5       E = 10min 
14.  Land 

M 1.8 Supercruise Performance :   CL = .100  Cdtotal = .0146     L/D = 6.79 

M 0.9 Cruise Performance       :   CL = .33   CDtotal = .0264     L/D = 12.5  



Mission: Extended Range 
Supersonic Light Bomber  

1.  Takeoff – Warmup / Taxi  
2.  Takeoff  
3.  Climb      h=0 to 20kft     
4.  Climb     h=20kft to 40kft       M=0.4 to 0.9 
5.  Climb/Accel    h=40kft to 45kt      M=0.8 to 1.8 
6.  SuperCruise    h=45kft       M=1.8    R=800nmi 
7.  Weight Drop            (4000lbs)             
8.  Combat      h=15kft         M=0.8      #turns 

= 2 
9.  Climb/Accel    h=15kft to 45kft     M=0.9 to 1.8 
10.  Supercruise     h=45kft        M = 1.8      R = 800nmi 
11.  Loiter      h=25kft       M = .5       E = 10min 
12.  Land 

M 1.8 Supercruise Performance :   CL = .1068   Cdtotal = .0158     L/D = 7.01 



RDS Field Length Performance  

Takeoff Performance Input 
Landing Performance Input 



LAMDES Calculations 

Should add ‐10 feet to account for fuselage. This puts 
CG for min drag at 39.5 feet from the apex of the 

aircraft 

http://img165.imageshack.us/img165/6264/f22acutaway3sto0.jpg 



F‐22 Performance 
www.cdi.org/pdfs/stevenson%20f‐22%20brief.pdf 



Drag Polar Mach 0.9 

AIAA  92‐53999 

More Published Performance Data 

AIAA 92‐5399 

AIAA 2105‐832 



 Some Performance Plots 

Above: Pitching Moment vs AoA 
   AIAA 99 4015 
Top Right: Pitch Rate vs Stick Force 
  AIAA 96‐3379 
Left: Rolling Moment vs AoA 
  AIAA 99‐4015 



Computational Simulation of the F‐22 
AIAA 1997 Josyula & Gordnier 



Front CFD 
Computational Simulation of the F‐22 

AIAA 1997 Josyula & Gordnier 



Typical Fight Manuevers  
AIAA 91‐3170 



Round Numbers, Same $Costs
$ 

http://forcesdz.forumactif.com/armes‐et‐autres‐materiels‐f5/f‐a‐22‐raptor‐t1325.htm 

Some Cost Analysis


http://www.flygplan.info/images/f22_ryan_f16.jpg 

http://www.flightglobal.com/airspace/photos/precision/images/21708/f‐22‐p‐51‐f‐16.jpg 



Great Fighter 
Characteristics 

•  Obtain first sighting 
•  Outnumber enemy 
in the air 

•  Outmaneuver to 
gain firing position 

•  Achieve split 
second quick kills 



Higher T/W, better acceleration 
Acceleration Time  0.8 – 1.2 

Lower W/S, better 
maneuverability 

Higher fuel fraction, better 
persistence 

F‐22….Dominance? 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