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Gotta go fast!







Specifications

Action Data

Speed

Sanik Mk. 1
Mach 1.92

Aerion AS2
Mach 1.60

Boeing 737

_;;:'}:;L Mach 82
e b e

Sanik Mk. 1
4824 nmi.

Aerion AS2
4750 nmi.

Boeing 737
3825 nmi.

oe

Warm -up, Takeoff, 4000 nmi. Cruise it Descend to Sea Level Climb to 200 nmi. Cruise Descend to
and Transition Mach 0.8 @ 40,000 ft. 4 for Touch & Go 10,000ft. Mach 0.4@ 10,0001t. | Sea Level

Do

5,000 ft.
Start

Seall'aVe[ESTWP |\ 7 miis 3 L ASOETTN
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Center of Mass (IN) [referenced to BLO, FSO, and WLO)
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Planform
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Inboard Profile

Top Bottom
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Inboard Profile — Crew Station
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Inboard Profile — Cabin (Transport Mode)
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Inboard Profile — Cabin (Transport Mode)
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Inboard Profile — Cabin (Conference Mode)
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Inboard Profile — Cabin (Conference Mode)
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Inboard Profile — Internal AIM-120D
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Inboard Profile — Landing Gear (Down)

SAN DIEGO STATE
UNIVERSITY




Inboard Profile — Landing Gear (Up)
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Structural Layout
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Structural Layout

Bottom

Radar Crew Station Lavatory/Galley Fuel Area
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Mass Properties

| Aircraft Weight (Full Fuel) | Aircraft Weight (10% Fuel)
Weight (Ib) Weight (Ib)
| Operating Empty Weight (WOE) |
Empty Weight (WE)
Trapped Fuel and Oil (Wtfo)
Crew Weight (WCREW)

| Operating Empty Weight (WOE)
Empty Weight (WE)

Trapped Fuel and Oil (Wtio)
Crew Weight (WCREW)

Fuel (WF) Fuel (WF)
WOE + 60% fuel WOE + 60% fuel I
WOE + WF WOE + WF
Payload Weight (WPL) Payload Weight (WPL)
WOE + WF + WPL WOE + WF + WPL
Aircraft Weight w/ Full Fuel Breakdown Empty Weight Breakdown Aircraft Weight w/ 10% Fuel Breakdown
Fixed Equipm't Fuselage WE

24% 14%

25%

WPL
6%

Landing Gear
8%

Engine Vertical Stabilizer
23% 1%

Wing
19%

80%

SAN DIEGO STATE

UNIVERSITY




Mass Properties & Moments of Inertia

Target C.G. Current CG CG at 10% Fuel
XCG YCG ICG XCG YCG ZCG XCG YCG ZCG
in in in in in in in in in
835 0 135 83964 0 140.78 805.28 0 12991
CG at % MAC w/ Full Fuel CG at % MAC w/ 10% Fuel
2.11% -8%
Ref CS Zlyx Zlyy Iz Ihe
Ib-in® Ib-in® Ib-in® Ib-in®
Body CSat CG Zhoe Zlyyg s 2z
Ib-in® Ib-in? Ib-in? Ib-in?
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Aerodynamics

NACA 65206 .
Re: 2 TO Lift Curves
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Aerodynamics

s Cruise Drag Polars
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Aerodynamics
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Engines

F 119-PW-100

Rubberization
Weight
Length
Diameter
Capture Areas
Max
Min
Inlet type used Diverterless Supersonic Inlet
Nozzle type used [Mk I: Variable Ejectors

N NG
'\“71"1"',\

L
H | BN
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Performance

Summary of Take Off Analysis at Sea Level

Se (ft) 1656|0,, (deg) 25 VoL
S (ft) 408V o (kts) 121 SN /
S (1) 3596|t, (s) 16 ;R R
Sq(ft) 33|trq(s) 18 :
: *
Sto (ft) 5693|tro (s) 34 | \GCL Obstacle
V=0 VR Vio
. —— " =5
Summary of Take Off Analysis at 5k

Se (ft) 2151|0 (deg) 25
Sq (ft) 465|Vro(kts) 138 - 5G = +SR>|+——STR—[+—SCL—
Sir (ft) 4670t (s) 19)
Sq (ft) 33|tra(s) 20
Sto (ft) 7318t (s) 39|

Landing Analysis Summary Sea Level

Sa 166|ft
Ser 525|ft
S_B 3808|ft
Vo (ft/s) 185V, (kts) 110}
Vo (ft/s) 175(V+p (kts) 104
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Performance
Cruise Weights (lbs)

Heavy

85480
54560

Medium

Light

Altitude vs Rate of Climb

70000
60000

Altitude

40000 50000

0
0 10000 20000 30000
ROC (fpm)
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Performance

Range vs Mach Number at 40000 Feet
Cruise Weights (lbs)

Configuration: Clean eavy 124130
Medium 85480

9000 Light 54560

8000

7000

6000

5000

Heavy
4000 _
Medium

Range (nm)

3000

2000 /\
1

Light

1000 N~
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Performance

Flight Envelope

70000
60000
50000
< 40000
= Stall
ﬁ 30000
Top Speed
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0
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Loads/CFD

161
1594466

iface Plot 1: contours

Mach 1.92

96106

640646
Pressure [ifir:

CutPlot 2: contour
Surface Plot 1: contours




Stability and Control

Stability Derivatives @ Long Range Cruise M=0.8
Alt=40,000ft
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Stability and Control

Stability Results @ Long Range Cruise
M=0.8 Alt=40000ft

= Exceeds Requirement

= Requirement

= Near Requirement . . .

- Does No‘i Meet Requirement Damping Ratio Natural Frequency Time

Phugoid

Short Period

Dutch Roll

Roll Mode

Spiral to 2*A
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Life Cycle Costs

Total DT&E cost [S(2017

Airframe Engineering

Development Support

Engines

Avionics

Manufacturing Labor

Material and Equipment

Tooling

Quality Control

Flight Test Operations

Test Facilities

Subtotal

Total Production and Unit Cost

Engines

Avionics

Manufacturing Labor

Material and Equipment

Sustaining Engineering

Tooling

Quality Control

Manufacturing Facilities

Subtotal for 200 Aircraft




Requirements Summary

Allocation
g wl @
5o 5| 8| 5| 8 2 3 3
2l 5| E| 8| 8| ¢ 5 -a 2
ol <l el 82 5 o 3 S
= 5| 9| 8| 3 i <
SRD | ID Requirement a n
3.1.1 |SBJ-1 |Crew Members X X 3 N/A Y
3.1.2 |SBJ-2 |Pressurized Cabin (7500 ft @ 60000 ft) X X Y N/A Y
3.1.3 |SBJ-3 |Passengers X X 10-19 N/A 10
3.1.4 SBJ-4 |Galley X X 1 N/A Y
3.1.5 [SBJ-5 |Lavatory X X 1 N/A Y
3.2.1 [SBJ-6 |Engines X X X >=2 turbojet N/A 2 + 1 optional
3.2.2 |SBJ-7 [Self-contained Onboard Start X X Y N/A Y
3.2.3 [SBJ-8 |Fuel Dump X X Y N/A Y
3.4.1 [SBJ-9 [Structural Load Factor (14CFR25.321) X | X 2.5 N/A 2.5
3.8.1 |SBJ-10 |Completes Design Mission (See Figure 1-*) X | X|X Y N/A Y
3.8.2 |SBJ-11 [Maximum Airspeed (M) (55000 ft) X | X 2.0 2.2 2.3
3.8.3 |SBJ-12 |Service Ceiling X | X 65000 ft N/A 67700 ft
3.8.4 |SBJ-13 |Range X | X 4000 NM 4600 NM 4800 NM
3.8.5 |SBJ-14 [Endurance X | X None Specified N/A 10 hr 45 min
3.8.6 |SBJ-15 |Sustained Maneuver Load Factor (14CFR25.337) X X 2.5 N/A 2.5
3.8.7 |SBJ-16 |Approach Speed (14CFR25.125) X | X >1.23V_SRO N/A 110 kt
3.8.8 |SBJ-17 [Maximum Landing Distance (14CFR25.125) X Set N/A 4499 ft
3.8.9 |SBJ-18 |[Maximum Takeoff Run Critical Field Length (14CFR25.113) X | X|X Set N/A 3879 ft
3.8.10|SBJ-19 |Rate of Climb, One Engine Inoperative (14CFR25.121) X | X >2.4% gradient N/A 3.98% gradient
4.1.1 |SBJ-20 |[C_mCGa X <0 N/A
4.1.1 |SBJ-21 [Short Period Damping Ratio X 0.25-2.0 0.35-1.3
4.1.1 |SBJ-22 |Phugoid Damping Ratio X >0 >0.04
4.1.2 |SBJ-23 |Dutch Roll Damping Ratio X >0.02 >0.4
4.1.2 |SBJ-24 |Dutch Roll Undamped Natural Frequency X >0.4 >1.0
4.1.2 [SBJ-25 |Roll-mode Time Constant X <1.4 sec <1.0 sec
4.1.2 |SBJ-26 |Spiral Time to Double Amplitude X >8 sec >12 sec
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