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INTRODUZIONE

Sin dall’inizio della storia dell’ Aeronautica la scelta della configurazione e stata fondamentale
per il successo di un velivolo: vedi le diverse scelte di Langley e | Fratelli Wright ed il successo
della configigurazione biblana su quella monoplana

Fliyer dei Fratelli Wright Great Aerodrome di Samuel P. Langley

e o - ST
Questo finche con I'impiego dell’ala metallica e skin collaborante, la configurazione monoplana non

trono al successo con le realizzazioni di Fokker
Fokker E.Ill - 1916

Fokker D.1 - 1912

o
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INTRODUZIONE

Cosa ha spinto a pensare e sperimentare nuove configurazioni
(in successione temporale ):

» Impiego militare del mezzo aereo

» Miglioramento delle prestazione ( velocita max ; velocita di stallo; quota
massima; autonomia; etc.)

» Superamento della barriera della velocita del suono

» Efficienza energetica/ Riduzione dei costi di produzione e di esercizio/
Riduzione del rumore

» Disponibilita di nuovi materiali : il composito

» Nuove applicazioni del mezzo aereo ( a parte il decollo verticale, gia
dominio degli elicotteri) : UAM (Urban Air Mobility)
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Evoluzioni Configurazionali: Velivovi Convenzionali o Quasi
Dirigibili : ieri e oggi

Zeppelin I Norge di U. Nobile Dirigibile lbrido : Airlander 10
Idrovolanti : ieri e oggi

. ‘ 3 vr:
Beriev Be -200 Dornier Seastar Cd-2 Canadair CL-415
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Evoluzioni Configurazionali: Velivoli Convenzionali o Quasi

Velivoli con ali a geometria variabile Velivoli con ali a freccia in avanti

Rockwell B-1 Lancer Panavia Tornado Grumman X-29

Velivoli con superfici portanti multiple

o 0332

0,604 0.429

Studio del PhD Danilo Ciliberti
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Evoluzioni Configurazionali: Velivoli Convenzionali o Quasi
Ali Rotanti & Convertiplani

AWSB0S

V22 Osprey

Airbus X- 3 Sikosky-Boeing SB- 1 Defiant Bell V-280 Valor
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Evoluzioni Configurazionali: Passato Prossimo o Futuro ?

Ala di Prandti
( Attivita di ricercar del Prof. Aldo Frediani — UniPisa/ AIDAA

© PARSIFAL

NI Racer Progetto EU - Parsifal

WiG (Wing in Ground effect )- Ecranoplano

‘-'ys#-- —

5 Pw-lﬁ\h.f’-—-k-m
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Regent - Seaglider

L'ekranoplanno Lun sulle rive del Mar Caspio (Twitter)
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Evoluzioni Configurazionali: Passato Prossimo o Futuro ?

777X Folding Wingtip

“7\ < Control Unit

n
!
Electric Actuator :
o

| Latchand
Locking Pin
: Mechanisms

11.4 1.

SOURCES: BOEING, U.S. PATENT AND TRADEMARK OFFICE

BOEING/NASA
FOLDING WING &
BRACED WING

i

= v il
TRUSS BRACE D WING JE TLINER CONCEPT (BOEING
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Da dove nasce l'esigenza di Nuove Configurazioni “Disruptive” ?

Helicopter

Perché 'UAM (Urban Air Mobility) ? y.

T compoundR/CE MOBILITY
Cos’e I UAM 2 e ' TiI:RotorA/c FRONTIER
Cosa cambia nel sistema di controllo del % e Y o
traffico aereo (ATM) con 'UAM ? £
Cosa cambia in termini di materiali, Z e Turboprop
processi produttivi, sistemi propulsivie & Tebofan & CHON

certificazione ?
e-VTOL e HSTOL : due approcci in

ocal Transport short Range Medium Range Long Range

Com petiZione O Complementari ? Transport Range & Productivity

Figure 8.1 = Reistionship between aircraft mobility requirements and solutions
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Da dove nasce l'esigenza di Nuove Configurazioni “Disruptive” ?

CLIP AIR
EPFL Project

Single-capsule design is envisioned as a steppingstone to the 2050-time frame Clip-Air

modular aircraft. Credit: EPFL

FANTASY PRIECT

The Fantassy study looked at how aircraft could carry intermodal passenger pods
between airports. Credit: Fantassy Project
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Cos’e 'UAM ?

Advancements achieved in the
past few years in several

UAM Vision technological fields related to

Revolutionize mobility around metropolitan areas by th? air transportation, together
enabling safe, efficient, convenient, affordable, and with the expected changes in

accessible air transportation.systemsfor the airworthiness regulations
Rassengers ang ANE and ATM, make possible to
develop a new class of aircraft,
designed for affordability,
S excellent flight qualities, easy
and eventually autonomous
operations. Latest studies
forecast for these new
vehicles an addressable
intll A e market evaluated in at least
RN, SRR =SS $1.5 trillion by 2040.
The Future of Air Transport : NEW DISRUPTIVE AIRCRAFT CONFIGURATION by L.Lecce — Novotech Srl

April 5, 2022 - Aula “Bobbio” - Scuola Politecnica e dele Scienze di Base — P.le Tecchio - Napoli




Cosa cambia nel sistema di controllo del traffico aereo (ATM) con 'lUAM

Obstacle avoidance Wind gusts

J/\/“ )

a) b)
Airspace
Classification wwuw
700 rpor wie

----- 400 ft AGL

e
e
- TR AR TR

€ Cress UAM Corrider

Clearance envelope Resulting airspace
UAM ATM | UTM

Designing airspace for urban air mobility: A review of concepts and approaches ; Progress in Aerospace Sciences ; Volume 125, 1 August 2021

The Future of Air Transport : NEW DISRUPTIVE AIRCRAFT CONFIGURATION by L.Lecce — Novotech Srl

April 5, 2022 - Aula “Bobbio” - Scuola Politecnica e dele Scienze di Base — P.le Tecchio - Napoli



Recommendations for further research on the topic of urban airspace include:

- Research of risk, including accident scenario planning, bird strike risk, loss of control, and risk due to wind gusts.
- Research and discussion about data usage, rights, anonymization, and de- identification of data collected by
aircraft in the urban environment.

- Research on new technologies, especially ADS-B, detect-and-avoid, technology for taking over control if the
geofence is breached, and a safety protocol under which new tech can be inspected.

- Research into psychoacoustic effects of drone noise on humans and airspace concept development that has
noise at the core of its design.

- Research of community input and design, including visual pollution and privacy concerns.

- Research on the impact of ground infrastructure on urban planning, including landing and take-off sites, real

estate, zoning, planning issues, inequalities, and air rights.
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Cosa cambia in termini di materiali & processi produttivi, sistema propulsivo e certificazione

Several technologies (composite materials, new materials, advanced battery technologies, hybrid
powerplants, aecrodynamics, noise control technologies, among others) are now available, and will improve
over the years to come, permitting to realize innovative air-vehicles configurations that will be capable of
sustain Urban Air Mobility in metropolitan areas as well as to enable new air transportation possibilities in
remote, unstructured areas and in critical conditions like emergencies and others.

Comparison between manufacturing of autos and aircrafts
NOVOTECH
Overview on Automated Manufacturing Technologies WA D L 01

- Ex prassurs tanks
= Centnucus NAMEns walrd ena manane

Current aerospace composite part manufacture Current automobiles manufacture

FILAMENT
WINDING (FW)

AUTOMATED TAPE
LAYING (ATL)

Eurofighter, 777,A380,
A330, A340, AGOOM ...

Solvay partners with Novotech on its
Urban Air Mobility programs

CONTINUOUS
COMPRESSION
_ MOULDING (cCM)

Solvay will supply composites, adhesives and technical support for
UAM ltalian company Novotech’s Seagull and future aircraft
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Alpharetta, June 24, 2021 - 9:00 CET

Solvay is partnering with Htalian UAM company hoyatech and will provide access to its range of
thermoset, thermoplastic composites and adhesive materials as well as dedicated tachnical support
1o develop the structure of their hybrid Seagull water landing aireralt second prototype due ta fly
late 2021,

POLTRUSION, PCM, ARTM, ETC

2016 NOVOTECH Proprietary
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Cosa cambia in termini di materiali & processi produttivi, sistema propulsivo e certificazione

(Y
Pipistrel E-811 engine {(moto r controller) Controfler
s . : W . ’ t

v Approved for installation on LSAs, VLAS ;
v Liquid-cooled fi
¥ ¥ Out-runner, Permanent magnets
"% ¥ Synchronous, three-phase
J ¥ Direct drive
~ ¥ 57.6 kW MTOP, 220 NM torque
. ¥ Liquid cooled Pipistrel H300C power controller

L=~ v 22 kgmotor +8 kg power controller
: ¥ ¥ 2000 hrs TBO, almost malnhemn'm‘ﬁur

~—

’:_SEI_IS PIPISTRSL

,!NEIJS ) 4 Pll;EgEL

The first practical hydrogen-electric, zero-
emission aviation solution

ZeroAvia's novel hydrogen-electric powertrain replaces traditional engines on existing fixed
wing aircraft, simplifying regulatory issues and reducing time to market.

Zero-emission aviation starts Green hydrogen powers
with green hydrogen electric propulsion using
the fuel cells
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Cosa cambia in termini di materiali, sistema propulsivo e certificazione

Federal Aviation
Administration

EASA regulatory activities

Unmanned Aircraft FAA Home » Unmanned Aircraft Systoms » Advanced Operations » Urban Air Mobility & Advanced Air Mobility

Systems The Agency has started creating the UAM regulatory framework, building notably on the
UAS en Espanol Urban Air Mobility and Advanced 5 < @ results of 2021 UAM study on societal acceptance. Some building blocks have already been
Geting Stared Air Mobility aehiavad:

Recreational Flyers & Modeler

Communty-Based Organizations
— What is Urban Air Mobility? Top Tasks
Genificated Remota Pilots

. o o ator: . Register your drone 5 i
Urban Air Mobility (UAM) envisions a safe and efficient aviation Condition to authorise small VTOL aircraft operations, in 2020 for Light Unmanned
transportation system that will use highly automated aircratt that will Download the BAUFLY _
operate and transport passengers or cargo at lower altitudes within usban ~ Mobile App Aircraft Systems operating in medium risk situations, and in 2021 Guidelines on the

andsubufien aceds. i g Eygarc] design verification of UAS operating in the specific category
Keep your Remote Pilot

UAM will be composed of an ecasystem that considers the evolutionand  Gentificate Gurrent

safety of the aircraft, the framework for operation, access to airspace,

« On airworthiness, EASA has been the first in the world to publish in July 2019 a Special

Advanced Operations:
Check out Hot Topics in UAS

.

On operations and pilot licencing, in early 2019 it has launched preparatory activities

Upper Class E Traflc , and

::::;:rx:;nr that will lead to rules for the pilots/remote pilots of these vehicles, their operators and
PP i What is Advanced Air Mobility? <ﬁ> for the infrastructure, e.g. vertiport operators

o i Advanced Air Mobility (AAM) builds upon the UAM concept by DroneZone

::::!:::,:nu, :\5;:‘:3""9 e S Iy R I L Aot » On airspace integration, EASA has prepared a worlds-first U-Space/UTM regulatory

package (Commission Implementing regulations 2021/664, 2021/665 & 2021/666,

« Commercial Inter-city (Longer Range/Thin Haul) i

« Cargo Delivery adopted by the European Commission on 22 of April 2021; this package will become
. e e » Public Services applicable early 2023 and will enable the safe integration of UAS operations in urban
OO R T « Private / Recreational Vehicles

The project engaged a wide variety of experts integrating
industrial, institutional and research competences

Working Group Miniaters deie Ministoro par
- TELESPAZ) nfrastrutture » dels  rinagyazions
ELE ,)f.’ 7 Mobilta Sostenibd Tecnologica o
Allegato 1 {& LEONARDO -

Industrial players o- -o Ministries
d-flight

Alrport mgmt. | I
navigation players
B l5)

Mo 1| P —

AAM sector Agencies, Clusters &
r consulting firms' L Research Bodies .
‘ = strategy& n \ 3l
Pl Erioc e & o | oo
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Pochi Esempi di Nuove Configurazioni “Disruptive” 1!

A total of 140 programs and initiatives are currently active in
the world to develop Advanced Air Mobility

AAM initiatives footprint

Number of initiatives

North America
140 o -
. 25
across the globe Vi, ‘ .
|
Australia

# ¥ of initiathves'
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Pochi Esempi di Nuove Configurazioni “Disruptive”
e-VTOL e HSTOL : due approcci in competizione o complementari

Architecture benefits &

Nuove soluzioni per le infrastrutture a supporto dell’lUAM

The Future of Air Transport : NEW DISRUPTIVE AIRCRAFT CONFIGURATION by L.Lecce — Novotech Srl

April 5, 2022 - Aula “Bobbio” - Scuola Politecnica e dele Scienze di Base — P.le Tecchio - Napoli



Pochi Esempi di Nuove Configurazioni “Disruptive”
e-VTOL e HSTOL : due approcci in competizione o complementari

USA

Archer - Maker

Progetto di
Electra scelto
in ambito del
bando
dell’USAF:
Agility Prime
Soluzione
HSTOL e prop.

ibrida
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Pochi Esempi di Nuove Configurazioni “Disruptive”
e-VTOL e HSTOL : due approcci in competizione o complementari

CINA

EHANG 216
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Confronto in termini di prestazioni, costi e capitalizzazione

Vertical MAX Speed

u ‘-h""_‘w
4 A l ‘v— | ri : a -

VoIocopte Archer

lew = o 2
dﬁ'ﬂﬁ: X
’\"; A

H[

Capitalizzazione in Borsa
I‘Joby EHang Vertical

ﬁ,, pFRMTE | 188"

| Who do you think will be the most successful?
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Qualche idea personale!!

Vision \OYOTECH”

AERO!

The SEAGULL is a breakthrough with respect to the current transportation systems, a high performing
ultralight seaplane , easy and , operating from any water infrastructure in complete
autonomy.

Ist European HydroaVIatlon Congress Design, Manufacturing and Testing of an Innovative Small Seaplane as Personal
Pollensa/Mallorca 23-26 September 2021 Transportation Vehicle by Leonardo Lecce
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Qualche idea personale!!

Vision

Mooring Configuration

v" UNIQUE
v INDIPENDENT
v" YOUNG

v' LIGHT

v" ECO-FRIENDLY

EU Patent n. 102017000131163 deposited November the
16th, 2017., granted Febraury the 2n,2020

Patent Title: Mechanisms for transforming an ultra-light Ultralight Aircraft configuration
aircraft into a sailing and motor-powered vessel.
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Qualche idea personale!!

Aircraft Configuration Evolution ney

SEAGULL Main Characteristics

_%7—— » Al composite fuselage tail, sponsons and controls
__*—— »  Metallic braced wing (through linear actuators)

. . Automated Folding wing system allowing the usage:

+ . as classical UL seaplane

$G-05 as sailboat (we hope II)
® 56-04 as boat or for ground transport and storage (fully

- SG-03 folded aft)
$G-02 $G-06 (June 2018) Pushing propeller configuration

® ..o Hybrid propulsion system (optional), can be anly Cl or
All Electric
Retractable landing gear (optional), we will adopt in

the second prototype (31/12/2021)

® 5G-00 (Nov. 2016)

X
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Aircraft Configuration Evolution

Static and Dynamic beaviour in Water (Dynamic Stability)

Main outputs: (towing tank tests carried out at University of Naples “Federico II")
- hull stability & control in maritime
operations 2000 7000
- estimation of hydrodynamic drag 6000
during take-off 1500 5000
1000 4000 —
3000 =
500 2000 =
\ 1000
0 A 0
Scaled Model 1:3.2 0O 5 10 15 20 25 30 35 40 45 50
vV [Kn Ot] . Aerodynamic Drag

B Hydrodinamic Drag
Difference between aircraft

weight and take off Lift (W-L) mmmm  Total Drag

Testing Model
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Aircraft Configuration Evolution

ég’ NOVOTECH ™

= AEROSPACE ADVANCED TECHNOLOGY

Main outputs:

Wind Tunnel - Test Velocity = 30m/s

Wind Tunnel Test

- Estimation of aerodynamic performance (included stability and contraol)

AN

7~

CL

)(

/

ot

AOA [deg]

CL

cD

Scaled Model 1:7
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- : : SeEAGULLL
Digital Twin Based Design Approach S S v
x:__f; AEROSPACE ADVANCED TECHNOLOGY

FULL SEAPLANE DESIGNED with 3D CATIA

Integration for G-FEM (GLOBAL AIRCRAFT FEM)
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SeEAGuLL
Hybrid-Electric Propulsion System Setup in parallel and serial -
configuration

—

Test performed at Lab of
University of Napoli
“Federico Il

Movie
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A AP . — aEm—— . - - -
S LA W
Prototype Manufacturing S50
g s

L S 1st Prototype Seagull
Sp— | 18/12/2020
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Prove preliminari sui due prototipi

Primo Prototipo : Idrovolante : Ibrido e Ala rettratile
Lago Miseno, Febbraio 2021

NOVOTECH ™

AEROSPACE ADVANCED TECHNOLOGY

Secondo
Prototipo:

Ala fissa, Anfibio &
Terrestre con
carrello retrattile.

Piazzale Vulcanair,
Febbraio 2022



SEAGULL Future Platform Development

SEAGULL EXTRA E-STOL (4 pax)
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SEAGULL Future Platform Development P

SEAGULL EXTRA E-STOL (4 pax)
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SEAGULL Future Platform Development P

Hydrogen Fuel Cell Technology ;

Implementation of an Hydrofoils Systems

>

7
o

Hot Press for Continuous Forming
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(:NOVOTECHW :)
AEROSPACE ADVANCED TECHNOLOGY

! 3y, viipri“Novotech Aerospace Srl
AERD CELECTIEG L N ol 51 - Booth B1-108

Thank you

for your attention

If You Want To Go Fast, Go Alone.
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2022 NDVOTECH Proprietary



