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« 60% of payload fo
Crew: Two-person seating, each with zero-zero ejection sed

Service Ceiling: greater than 30000 ft

Service Life: 15000 hours over 25 years

Weapons: Integrated gun and variety of other weapons




Design Mission

- To cruise altitude, = 10,000 ft; with range credit
N N

To 3,000 ft; no range credit; completed within 20
minutes of the initial climb %

e
To cruise altitude, 2 10,000 ft; with range credit /
N
Dy

Reserves Sufficient for climb to 3,000 ft and loiter for 45 minutes




Ferry Mission

Austere field, 50 ft obstacle, < 4,000 ft
R e S
B

- Descent / Landing To austere field over 50 ft obstacle in <4000 ft
Sufficient for climb to 3,000 ft and loiter for 45 minutes




Fuel Weight Fractic
« Estimated the fraction of the weight @

the weight before the mission began

« Warmup/takeoff, climb, descent, and landing weight fractions
determined from historical data

« Cruise and loiter weight fractions determined from Breguet
range and endurance equations

Empty Weight Estimation _ Propeller aircraft |Jet aircraft
« Obtained from trends of historical data
A 39601 lbs 25333 lbs
W — AWOC
0 13647 Ibs 13164 Ibs




Critical Thrust Requirement: 11063 lbs 1 Thrust to Weight Ratio

Takeoff 0.4367



Landing Condition: w_ (Standing = Sa) O Crima
S 80

4

Crifical Wing Area Requirement: 300 sq. ft Wing Loading

49 .4 psf
Takeoff 66.7 psf
90.6 psf




located, pitc

» Fixed converging nozzles

» 110 ft3 of JP-8 jet fuel held in self- » Specific Fuel Consumptio
sealing, bladder type fuel tanks

» Located in wing and fuselage

» Infernal subdivisions in tanks fo
prevent sloshing




Geometry

« 15°leading edge sweep
 Based on historic data

* Prevents local shocks from forming on the

wing, and the associated loss in lift

« -2.5° geometric twist
« Ensures root stalls before tip

« Swept Back Wingtips
« Reduces wingtip vortices

17% chord
« Single-slotted flaps

60% span
25% chord

Performance

Cruise
Takeoff
Landing

(a=15°)

0.159
1.368
0.817






engine exhaust jet




Landing Gear Design

General Dimensions

Tricycle configuration chosen

Sufficient clearance for fuselage, intakes, and ordnance
«/ to 15 degrees tip-back angle

«12.5 ft long wheelbase

9.5 ft wide wheelbase

*Trailing link oleo for all gear legs

Nose Gear Dimensions
*30.3 in diameter ftire

Main Gear Dimensions
*36 in diameter tire




Fuselage/Cockpit Design

Notable Specifications

120x30-in two-person tandem cockpit w/
ejection seafts

«20-in diameter head clearance

13° seatback angle
*30° transparency grazing angle . ‘ SECTION s
Bullet-proof canopy SCALE 1:30

106.00

«Ceramic component cockpit armor

Notable Specifications

*51.51 ft length

«12.17 ft width

5.62 ft Length

*Fineness ratio: 4.2

Over-nose angle: 17.9 degrees

*Heaviest components kept centered and high to
keep close to wing aerodynamic center
*Fuselage shape designed to include internal
components while preventing flow separation
«Ceramic component armor around engines




Wing Attachment

Wing Attachment .-~~~ -
e Rib

More spars are co UC

wing root to support the larger loading \

« Al wing structures except wing Py
attachment: graphite-epoxy composites “

« Wing attachment: Titanium



S, 522
SNEG, (fraction = -1.0)
(Avg: 75%)
+7.064e+04
+5.538e+04
+4.012e+04
+2.486e+04
+9.593e+403
-5.670e+03
-2.093e+04
-3.620e+04
-5.146e+04
-6.672e+04
-8.198e+04
-9.725e+04
-1.125e+05

high stress regio
Flanges will also be used fto
connect the spars to the skin
At wing root, spars are 15 in from each
other

Stringers and flanges are spaced out by
5in

Thicknesses of the stringers and flanges
are both 0.1 in




Fuselage Structure

Components: Semi-monocogque structure made Central Fuselage

up of frames, bulkheads, stringers, and skin « Titanium alloy for bulkheads (Ti4Al4Mo2Sn)
« Al 7050 for skin

Frames « Steel for engine mounts

« Spacing: 19-24 in.

 Depth: 2in. Stringers

« Material: High-strength graphite epoxy « /-type cross-section

« Spacing: 10-12in.

Bulkheads
« Placed in parts of the fuselage experiencing
large amounts of load




Refined Weight Approximation

Methodology: Raymer's statistical weight
formulas for attack/fighter aircrafts

Maximum Takeoff Weight: 24266 lbs

Empty Takeoff Weight: 15643 lbs

Fuel Weight: 5162 lbs

Systems (12.6%)

Weapons [13.8%)

Weight Allowance
Controls (5.8%) (3.0%)

Fuel (21.3%)

Wing (11.7%)

Tail (2.1%)

Fuselage (8.0%)

Propulsion (11.4%)

Pilots and Cockpit
(5.4%)




« AIM-9
« Air-to-ground missiles

« AGM-65 Maverik D-Variant « BRU-6/A
«  AGM-114 Hellfire (3) 3. Rocket Launch
3. Bombs « LAU32
« GBU-12 « LAUST
« GBU-39 (4)

4. Air-to-ground rocket

« Hydra 70 (7 or 19) l l

Ll &



. ~AQvioqgad:
2. Heavy bombing
o 2 AIM-9 missiles, 2 AGM-114 missiles, 4
GBU-39 bombs, 2 GBU-12 bomibs
« Payload: 3011 lb
3. Anti-personnel
« 38 Hydra 70 rockets, 2 GBU-12
bombs, 2 AGM-114 missiles, 2 AIM-9
missiles
« Payload: 3020 lb
4. General purpose
o 2 AIM-9 missiles, 14 Hydra 70 rockets,
2 GBU-12 bombs, 10 AGM-114
missiles
« Payload: 3012 Ib

Visual of Mission 4 Configuration



Subsystems

The subsystems in the KY-11 include: pre=rm™
2) ICNIA

« A data bus, head-up display, and  pfses
an ICNIA unit to relay and display ke

5) Generator
[ i i 6) OBOGS
flight information Qo
» Two centrally located 210 8) APU

9) APU Exhaust Duct

kg/cmA2 hydraulic pumps

» Two 30kVA electric generators
supplying 115/200v at a frequency
of 400Hz

« OBIGGS and OBOGS units which
form the environmental control
system and receives pressurized air ¢ The avionics found in the KY-11 include the

from a pneumatic system to navigational subsystems and radios, which are
control the environment within the within the cockpit.
cockpit « Additional subsystems, which are typical

« An APU unit that will supply the for jet fighters, are used to allow the pilot to
hydraulic pumps with pressurized control the aircraft

air and start the engines via power
from DC batteries in case of failure



Trim Analysis
« Takeoff
« Angle of Attack: 15°
» Flap Deflection: 20°

e Aileron Cor

@, C

 Elevator Deflection: 18-18.5° Directional Static Stability
« Cruise .
. Angle of Attack: 0° *Yaw Moment Derivative: 0.1875
- Flap Deflection: 0° _ .
* Elevator Deflection: 2-2.5° Trim Analysis
. Landing *Engine Out Case
. Angle of Attack: 8° *Yaw Moment Coefficient: 0.606
- Flap Deflection: 30° e Crosswinds-Landing Case

 Elevator Deflection: 10-10.5° eYaw Moment Coefficient: 0.0370
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Performance Analysis
Top speed: 629 mph (Mach 0.82)
Cruise speed: 537 mph (Mach 0.7)
Service celiling: 38,979 ft

Range: 2,363 nmi.

Total Endurance:
» 5.85 hrs. for design mission
» 4.43 hrs. for ferry mission

Takeoff Distance: 3,600 ft
Landing Distance: 2,294 ft
Limit load factor: +9/-3 g
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CG Location




Weights

CG Envelope

Forward and aft CG limits dictated by
landing gear geometry

Distance between forward and aft limits is
10.9% MAC (slightly higher than typical
jet)

KY-11 CG envelope shows that various
CG's are within the forward and aft CG
limits

CG of the aircraft moves aft as mission
progresses, making the aircraft more
stable
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24.2 24.4 24.6
CG location along fuselage from nose (x-direction) [fi]

24.8




X[OE S
Non-recurring: initial, fixed costs

» Recurring: costs associated with the
production of each unit
« The recurring costs posted are the total
values for the production of 50 units

« Operation and Maintenace: occur with
each flight cycle

The unit cost is simply the sum of the non-
recurring and the recurring costs, divided by
the number of units going into production,
which is 50.

« Unit cost: $60.5 Million

Non-Recuring Costs

Development $165,281,928
Testing $1,165
Engineering $601,657,379
Tooling $318,661,894
Total $1,085,602,366
Manufacturing $562,191,200
Quality Control $824,011,673
Material $204,004,358
Engine $250,000,000
Avionics $100,000,000
Total $1,940,207,231

Operations and Maintenance |/

Maintenance $996.09
Fuel $1,165.14

Qil $5.83
Total $2,167.06







