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BOEING 787-8/| psoaem=

Rockwef/
Aerospace CO nms

1 Radome housing “smart” radar 25 Aloron - fibeoglass f . 37 Risar cargo hold
2 Forward pressurs bullkhoad - composite 26 Main-wing bax — carbon laminate 38 Broadband-enabled passenger cabin —
3 Two-crow cockpit fealuring five 27 Qutboard hinged panals — - 176 saats degicted ¥3in pitch
228 x 305mm Rockwed Colins LCD's, carbon lamnate - i
elocironic Aght instrument systom and 28 Oulboard flap — carbon laminate
ight bag with dual head-up 29 Flaporon - carbon laminate
isplay sysiom 30 Inboard spaiers (hinged) -
4 Mionics bay carbon lamnate 42 Access ladder 1o cabin-crew rest berths
5 Forward rolracting, fully steorablo twin- 34 Four whoal main landing gea - Messier- 43 Roar lavatories
whoel nose landing pear - Toorporating Govtsich 44 Overhead cabin crew rest cabin — Front elevation showing in-flight wing flex
Messier-Dowty or Messeor-Buggals vlectrc brakes -

§ Lavalory 32 Main landing gear support beam
T Cabi [ fap -

b 5.74m (18.91) o
Cabin cross-section

Boeing T87 family
787-3 - Langth: S7m Passengers 223

— 44 seats depicted 54in pitch
16 Cabin entry smeorgencylaxit doors with

irflatable escape side/rafts
17 Fuselage circumferential frame
18 Land .

igne

19 Rolis-Royce Trent 1000 - rated at
70,000 thrust

20 General Electric GEnx turbo-fan - rated

23

Tim Bicheno-Brown
2006 22
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A Complex System
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System of Systems
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Paradigm shiftinag of Industrv enaineerina 4.0

Present Future

Digital
Geo/Fun/Per P/T

Design-Built-Test Design-Virtual test-Built
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Automatic Identification
System (AIS)

@
MTS-B

EO/IR Sensor

= 360° Field of Regard

= Auto-Target Tracking

= Hi Res EO/IR at
Multiple FOVs

= Multi-Mode Color Video

Global Hawk RQ-4N

Length 4761t
Wingspan 13091t
Max Takeoff Wt 32,2501b

. 310 kts
Cruise Speed TAS
Rate of Climb (SL) at
GTOW 2,800 fpm
Operational Ceiling 60,000 ft
Max Un-refueled Range >9.550 nm

Endurance 29.3 hr

Advanced Mission

Management

System (AMMS)
) = Onboard Server

IFF
Antenna

Due Regard Radar
= Safe Separation

FLIGHT

= Data Correlation
= Payload, Bandwidth Control

Rolls-Royce AE3007H
= 23+ Million hrs
= 8,730 b Thrust (SL)

Merlin ESM
= 360° FOR

Multi-Function Active Sensor
(MFAS) Maritime Radar

= 360° X-Band 2D AESA Radar
= Maritime and Air/Ground Modes

Metallic Fuselage
De-icing

Hard n

Graphite
Empennage

9” CDL Dish Antenna
/ (Port and Starboard)

Hail and
Bird Strike
Resistance

= 2,400 Ib Total

Space, Weight & Power

Internal Payload

External Payload

Power AC

Power DC

Pressurized Space
Un-pressurized Space
External Un-pressurized Spac
Backup Battery Power

1

3,2001b
2,4001b
25.0kVA
400A

180 cuft
45cuft
132 cuft

45min
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Figure 1 — Global Hawk Avionics Block Diagram
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Fundamental UA System Elements NORTHROP GrRUPMAN
For A Safe And Robust Architecture a
ﬂ Quinnart Qgramant

Spares, Support Equipmen t

Air Vehicle Segment

= Airframe, propulsion,
subsystems

=VMS (Vehicle Management)
= SMU (Sensor Management)

Mission D ) ( ;égi f )\ /A‘WK

RS
IBR %
(SMS)

I\

GYS)

Vi
\

FaEERg |\

} (MMS)

Airspace Users An / 4 Y 4
ATC Voice, Lights, Mode C/Mode : I/ \ \ \
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Fundamental UA System Elements NoRTIROR CruMMAN
For A Safe And Robust Architecture =
Support Segment ‘ ¢ ¢ ¢ ¢ ¢
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m Airframe, propulsion, E Mission Planning T
SHESEENS H Command & Control :I:
VMS (vehicle Management) B Override & Re-task léZT
= SMU (Sensor Management) ® Data Management N K hd = Paran P qz‘
B Ground, airborne, ship, Z /ffjj &?FH = IE‘ N
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