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Aerospace Systems Design:
why?

To better understand how aerodynamics and flight
mechanics influence aircraft performance

To underline how payload and necessary sub-
systems define aircraft weight & dimensions

To learn how aircraft sub-systems can be
iIntegrated in a rational layout

To show that the aircraft is an integrated system
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m AIRCRAFT Mrocw,
ARCHITECTURE AR, A, leng
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location |SIDE BY SIDE SCALED TANDEM L ?’3_
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Propulsion systems Y KIND N\ _
j m (S|ZE by Inose + lcockpit
CHOICE & location a1 previous . IFRONTengine 4
activity) . o
_ » e|nose » assumed (influence of avionic
Drawing fuselage | - system sophistication
g luselag amp = Yoo )
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simple tools like them
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Wing design

Horizontal view drawing
(parameters values by previous
acticivity)

lo ltip

Next Step: wing-body integration

* Wing longitudinal position (Xwing)
tentative choice

* IFRONTengine yet to be defined

*Next steps: - first structural lay-out
choices: wing SPARS and
fuselage main RIBS

- C.0.G. calculation

XCoG
calculation

iInputs:

*Previous Weight
estimation
¢ outputs

*Logical
assunptions on
Xi of elements:

for example

I FRONTengine

Xbody = 1/2




AIRCRAFT

ARCHITECTURE

A

MTOGW,
W/S, T/W,

AR, A, Iength

»1- Choice position of wing on body
00— —6——_0_

2 -Tentative choice of wing spars
configuration

*3 - Tentative first definition of main
ribs of fuselage, in particular the ‘ |

ones connected to the wing spars

4 — Moving longitudinally wing and _$_°
engine (in the example the same
fuselage rib support the after spar, ’ :A: M
the engine and the main landing

. iy 2 Xi mi
gear) find a good mutual position of | Xcog = —m —
wing, CoG, and main L.G. Xmi

5 — Complete with air induction
ducts, exhaust duct, tail surfaces
and aerodynamic control surfaces.
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SYSTEMS DEFINITION |

6\

Avionics at “ State of the Art”

Systems fully integrated by computerized control
Flight Control Systems fully “FLY-BY-WIRE”
Flight Controls redundancies:

*Flaps surfaces can be used as reversionary ailerons
*Ailerons can be symmetrically turned down as flaps
*One half-elevator enough for pitch control
*All surfaces driven by duplex electro-mechanical actuator
2-ary Power Choices:
*No hydraulic system
*No hydraulic devices except wheel brakes and steering
*High voltage DC System; 2 Switched Reluctance Starter/Generators

*/APU normally running in flight

Environmental Control System: traditional air cycle /

N

An example of a possible choice of subsystems level
requirements made by Students. They must explain it in areport.



Avionics System Definition (1)
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Avionics System Definition (2

TACAN ADC INS/GPS 2- gerS Plat. RAD/ALT

% Fully
@ @ redunded
Data-bus
\ Msplam\\
.,
Functional
Nav. Comp Fllght Comp. connections
o i EQUIPMENTS UTILISATION
QV'O”' @/ % vs INSTALLATION
us -
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| e e [ EUe
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@ HUD & 3MFD 3 MFD s
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SYSTEMS DEFINITION
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SYSTEM'S FIRST DEFINITION
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*Check available volume for fuel

*Check change of CoG location with fuel consumption




Mantainability Studies
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Alrcraft segmentation for
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Work Development ~——
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EXAMPLES FROM A

STUDENTS TEAM WORK
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Sizing and architectural definition
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Sub-systems definition and integration (1/2)
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Sub-systems definition and integration (2/2)
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D DMUCL: Digital Mock-Up at Conceptual level (SCALT study) ]

Fuel System @ Electrical and

hydraulic systems

Avionic system and

_ Flight controls
computing

and landing gears

Armament and furnishing

2-ary Power



5 weeks -

Course Plan

10 hours / week (plus individual work)

Introduction &
methodology
presentation
(2 h)

A 4

Documenta-
tion on
existing ac
(2 h¥)

\ 4

Statistical
methodology
application

(4 h)

Systems
definition
(8 h*)
Systems Final
integration report
Architect. (8 h) A(2 h*) _
definition Y EoriRer
©h) studies
A (4 h)
N . A\ 4
Dig. Mock-Up
CAD-3D training (6 h) > ?Se\ét)elopment

* plus Individual work

—————

Starting
» from
next year




FINAL REPORT ORGANISATION

@

)

 Kind of a.c. to be defined and quantitative requirements

« Documentation on similar existing a.c.

« General basic choices and explanation

« Statistical methodology application and results discussion

o Statistical Weight estimations, and, if necessary, feed-back
e Architectural definition and reporting with comments

« General basic choices on (Sub-) Systems

 (Sub-)Systems definition and relevant report

« (Sub-)Systems integration on a.c. and, if necessary, feed-back
« CAD-3D Digital Mock Up (at Conceptual Level: DMUCL)
 A.c.subdivision and construction assembly flow hypothesis
« RAMS and LCC preliminary evaluation

/
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