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Basic Geometry

Length: 18.92 m Aspect Ratio: 2.1
Height: 5.08 m Taper Ratio: 0.155
Wingspan: 13.56 m Horizontal Tailspan: 8.84 m

Wing Area: 78.04 m? Leading Edge Sweep: 42°




Basic Performance

W/S

Minimum Takeoff Distance
Minimum Landing Distance
Maximum Speed Supercruise
Maximum Speed Afterburner

Empty Weight

Max Takeoff Weight

71.42 psf
1575 feet
657 feet
M=1.82
Apx. M=2.8
43,430 1b
83,500 Ib

T/W

Service Ceiling
Maneuver g-limits
CG location
Neutral Point
Static Margin

Combat Radius

1.26

65000 feet
-3.0g/+9.0 g
38.35 feet
35.17 feet
-24.45%

471 miles




F-22 Mission Requirements — Air Superiority

Maneuverability — Fully moveable horizontal tails, flaperons, ailerons,
rudders, vectoring nozzles, inlet bleed doors
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F-22 Mission Requirements — Air Superiority

Supercruise — Two P&W F119-PW-100
produce almost as much thrust in dry
operation (23,500 |bf) than the F-15
P&W F100 engines with afterburner
(25,000 Ibf). Max Thrust (wet) is
35,000+ Ibf.
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internal weapons bay.

Reduced IR Signature
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F-22 Mission: Air-to-Air

Beyond Visual Range Engagements — first

look, first shot, first kill.

First Strike — this is actually somewhat
misleading due to radar issues...
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Vympel R-27P AIM 120C AMRAAM



F-22 Mission: Weapons Configuration

Current Air-to-Air
and Air-to-Ground

 M61A2 Cannon b ~ Armament
~ (480 Rounds) . A

Stealthy
Air-to-Air

(2) AIM-9M/X
(6) AIM -120C

Air-to-Ground
(2) AIM-9M/X
i (2) AIM-120C

i (2) 1,000-1b JDAM

Air-to-Ground
k (8) 250-1b SDB
L (2) AIM-9M/X

(2) AIM-120C

| Nonstealthy External
Combat

' (2) AIM-9M/X Y 6
| () AIM-120C o

(2) Fuel Tanks (600 Gal)

(4) Missiles




Advanced Geometry

* Root Airfoil: NACA 64A?05.92 (5° twist)
* Tip Airfoil: NACA 64A?04.29 (-3.1° twist)
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Drag Buildup

* Analysis (XFOIL+FRICTION) yielded a C , of 0.00805, which
was within 2% of the published value (0.0082).
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Parasite Drag Trend with Mach Number
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AVL Model

Azim=-45°
Elev=15"

AL 1,77 Kaptor



ALTITUDE - 1000 FT

F-22 Thrust Vectoring

Low Angle of Attack

ANGLE OF ATTACK < 12 DEGREES
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Figure 4. Thrust Vectoring System Operation
Below 12 Degrees Angle of Attack

High Angle of Attack

ANGLE OF ATTACK = 20 DEGREES
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Figure 5. Thrust Vectoring System Operation

Above 20 Degrees Angle of Attack
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PITCHING MOMENT

F-22 Thrust Vectoring

Pitching Moment

FULL NOSE UP CONTROLS WiTH
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Figure 8. Pitching Moment vs. Angle of Auack
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Figure 10. Roll Performance Improvements Due to Thrist Vectoring
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High Alpha Maneuvers

Heading Reversal

1. Pull to high
AOA & decelerate

P .

2. Begin roll around
velocity vector & resulting
in large heading change

}

3. Reduce AOA
and accelerate

-

Figure 15. High Angle of Attack Heading

Reversal Maneuver

Nose Pointing

. .

Even though the attacking air-
craft cannot bring its velocity
vector to bear, by using angle of
attack capabilities well above
CLmax, the attacking aircraft
can still bring its nose to bear
thus enabling a possibie weapons
firing solution
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f  Additional Pitch Angle
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’ Angle of Attack Capabilities
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Figure 16. Nose Pointing Ability for
Weapons Employment



Maneuver Controllability

Longitudinal

HIGH AOA MANEUVERABILITY

LOCKHERD MARTIN » BOEING

‘ THRUST VECTORING DOUBLES LONGITUDINAL CONTROL POWER

‘ AND SIGNIFICANTLY EXTENDS USEABLE ANGLE OF ATTACK RANGE
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Pitching Moment Note: no scales
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