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UAM eVTOL Vehicles (2 Hanwha Syustems

Vectored Thrust

Lift-plus-Cruise

Wingless
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Hanwha—Overair Joint Development

* Payload: 1 pilot + 5 pax (1,100 Ib)

« Range: 100+ mile

» Speed: max cruise 200 mph, cruise 150 mph

* Noise: 55 dBA (hover @ 100m), 30 dBA (cruise @ 500m)
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Butterfly | Design Philosophy

O Hanwha Systems

Design Goal: Fly Longer, Faster, Safe and Quiet with Lower Cost

Flight Efficiency Low Disk Loading

Tilt Rotor
. : : Multiple Rotors
Distributed Electric Propulsion
Optimum Rotor Speed

Advanced Composite Material

Quietness Low Tip Speed
Advanced Rotor Blade Shape
Safety / Survivability Redundancy

Fly-by-Wire (SVO)

Individual Blade Control



Butterfly | Flight Efficiency in Hover and Cruise () Hanwha Sustems

Maximum Hover and Cruise Efficiency is Required

Sample Flight Power Profile of Vectored Thrust Vehicle
Entry into HOGE @ VROC (Uber Short Mission) Entry into HOGE + VROD

HOGE
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Entry into Transition Transition + Descend

T < @il Entry into Transition

Use High Specific Energy Battery
& Minimize Cruise Power Required

Total Power Demand (kW)
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_i‘ Accel + Climb Entry into Decel + Descend L‘— Rotor Slowdown
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Butterfly | Optimum Speed Propulsion System

(Et}-fnot diameter pro pellers (Adva nced blade design)
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(Indlwdual blade control (“‘IBC"})
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Vectn red thrust configu raticn)

(Mnbile propulsion testing)

(Actiue data cnllectic:-n) '

(Di rect-drive electric motors)
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Cabin Space Separation -
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Remote Battery Placement

Safe Rotor Placement

Redundant Mechanical System

Safety features

Your safety is our first priority. Butterfly is packed
with features allowing it to operate safely in
conditions that would keep other vehicles
grounded.
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https://youtu.be/2FK6t5ts9ig

eVTOL Flight Control System (2 Hanwnha Systems

OPPAYV Flight Control System Development Project (Apr. 2019 — Dec. 2023)
« FLCC SW(OFP) Design and Implementation

* OPPAV HILS Configuration Setup

« FCS System Integration Test (HILS & RIG)

« OPPAYV Ground/Flight Test

OPPAV FLCC HW/SW Design OPPAV FLCC EMC Test Prepare and presenting Design Audit Review
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eVTOL Flight Training System

O Hanwha Systems

eVTOL Flight Simulator Development Project (Apr. 2022 — Dec. 2025)
Fixed-base and motion-platform flight training devices for three different types of eVTOL vehicle

Fixed-base Flight Simulator

(Vectored Thrust, Lift-plus-Cruise, and Wingless Multicopter)

eVTOL Vehicle Design & AeroDB Generation
Flight Control Law & SVO

Flying & Handling Quality Assessment

Pilot Training Program

UAM Virtual Integrated Operation Platform Project

Environment
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Motion-platform Flight Simulator

Aircraft Flight Control

@ & Data Integration System
\;\ UAM Flight Environment
R

' 7 . > >
: ' - o WY S V\l ' >
UAM Traffic Control w _ /
\\\ v v //
X *
S / p ‘;\ F_:!ra )' >
\“‘/ \ & | \y\\\ }f:‘\-;f\ai
8/ ~ \\\ )
Vectored Thrust Lift-plus-Cruise  Wingless



Hybrid—Electric VTOL Aircraft (2 Hanwha Syustems

Advanced Research on Hybrid-Electric VTOL Aircraft

Open-Source Platform
Design/Analysis Tool

Propulsion System Model Weight Model
Volume Study
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Requ:rements

2 o L[ = Battery

Twin Engine (T6)

\/, Single Engine (TG)
_Aircratt Sizing T“"b"\'9<‘°"at°’ L \ Welght Estlmatlon

Fuel Tank
: , Sensitivity Study
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Appendix | Introduction to Karem Aircraft & Overair () Henwha Sustems

Leading Systems Karem Aircraft Karem Aicraft Karem Aircraft
Amber UAV US Army Joint Multi Role Butterfly Gen 2 subscale vehicle 36ft variable speed propeller test

(design contract) flight test

Frontier Systems Karem Aircraft Karem Aircraft Karem Aircraft Overair
A160 Hummingbird US Army Joint Heavy Lift (JHL) Butterfly Gen 1 subscale vehicle US Army FARA Butterfly
(broke endurance and altitude records) (design contract) flight test (design contract)



