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OUR VISION. YOUR FUTURE.
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100-MILE TRIP IN
45 MINUTES BY AIR TAXI

SAME-DAY PACKAGE DELIVERED
ANYWHERE BY AUTONOMOUS AIR CARGO

Presenter
Presentation Notes
But what does that really mean? What does that look like…well, this is our vision…So When we talk about moving people…100mi trip DOOR TO DOOR…and don’t get me wrong, this isn’t a tomorrow thing, this will be an evolution.  But this also is not a 2045 thing either.  Air taxis will start on predefined routes.  For example, one of our partner OEMs, Archer Aviation has announced their first two routes – from Newark Liberty Airport to Manhattan and from O’Hare to downtown Chicago.  And they want to do that in the next 24mo.When we think about the parcel side…Same day delivery, for nearly anything, via autonomous drone, to anywhere in the populated world.  When we think about the middle mile and last mile, this completely revolutionizes how logistics happen.  Some of us in key markets, Phoenix being one, have really started to experience what same day delivery looks like with Amazon.  Our belief is that is going to rapidly become ubiquitous, but not by adding delivery drivers on the road.  	MANNA: I’ve been fortunate to see first hand, revenue generating coffee and donuts being delivered via autonomous drone, dropping into people’s driveway or backyard after being ordered on an app minutes before.  Even being as close as I am to this space, that was an incredible experience, seeing is believing.  This is a company in Ireland called Manna and they are doing it today.And everything we’re talking about supports our message around sustainability.  Evan Van Hook gave a really good, and simple, definition of what sustainability is.  He said, it’s leaving the planet in better shape than how we inherited it…and that is at the heart of this new market.  We’re doing the right thing for the planet and for future generations, and that’ supported by what we are doing and how we are doing it.
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DISRUPTIVE AVIATION MADE POSSIBLE

LOW COST
Electrification, automation and vertical takeoff + fixed wing 
cruise flight reduce operating cost by 35%–75%

QUIET OPERATIONS
Small rotors with low tip speed leads to 100x quieter 
operations compared to helicopters

HIGH SAFETY
Multiple rotors and automated flight control eliminate single 
point failure and supports robust vertical takeoff

SUSTAINABLE
All-electric powertrain eliminates pollutants and carbon 
emissions at point of application
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Presenter
Presentation Notes
Reduce operating cost by 35% - 75%: based on bottoms up Uber elevate estimates. https://techcrunch.com/2019/06/11/uber-envisions-uber-air-will-one-day-be-cheaper-than-owning-a-car/35% reduction for Uber air at launch relative to helicopter75% reduction as near-term goals90% reduction as long term goals�- 100x quieter. Joby, Vertical and Archer performance target/claims  - From Joby and Vertical investment and website materials/claims:  - [Joby](https://ir.jobyaviation.com/sec-filings/all-sec-filings/content/0001193125-21-210407/0001193125-21-210407.pdf)  - [Vertical](https://vertical-aerospace.com/vx4/)  - [Archer](https://www.sec.gov/Archives/edgar/data/1824502/000121390021007940/ea134984ex99-2_atlascrest.htm)
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Deliveries and Certification in 2023 / First Operations in 2024

AAM
STATE OF THE MARKET

Presenter
Presentation Notes
Last slide here, showcasing the wins that we have announced publicly, and one yet we haven’t.  Overall, these represent over $7B in potential value over the life of these aircraft.You see many very recognizable names here – Lilium, Vertical, Archer, Supernal, and Pipistrel.  We believe, very much like the automotive market or existing aerospace market, you won’t have 100s of OEMs in this space, and for that reason, we keep our own view of how this market is evolving and keep that constantly updated.And the future outlook for us is bright, both from our contracted business as well as having a robust pipeline.To wrap up, and tie back to a prior slide, internally, Honeywell is bought in, not just with our UAM business line, but across the entire organization.  Our group reports directly into Mike Madsen, our CEO, but we have awards with all of our key Product Line Presidents – within our Electronic Solutions group, our Mechanical Systems and Components Group, our Engines and Power Systems Group, and our Services and Connectivity team.  This isn’t a small, secluded business we’ve created, but one that is tied in and leveraging all of the legacy and technology across Honeywell Aerospace, but with the ability to act like a start-up business.  To that end, we’re bringing products to this market in 3 ways: using existing HON technology and selling as-is, for example with navigation products and sensors, tailoring existing offerings, like actuation and fly by wire to meet new needs, or where it is necessary, developing completely new products like our ground control station or autonomy features.And all of that is what makes this really exciting.  It’s real and it’s happening as we speak.
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PLANNING

5

Presenter
Presentation Notes
Four modulesVMS consists or our displays, navigations, communication, AHARS, radiosFly by wire which is a computer regulated aircraft flight control system that allows the pilot to control and fly these complex vehicleAutonomous tactical navigation consists of our phased array radar to  do provide traffic detection and ground obstacles and algorithms that would avoid the detect obstaclesSatellite and 4G connectivity solution to allow the ground MatureUnlike our competitors most of products are well within development cycle has a strong pedigree and in a lot of cases a demo units have already been shipped to customers and partners.  Customize and scalable solutionWhether you have a vehicle with 8 motors or 32 motors, whether it is a hybrid or fully electric vehicle, whether you are going to operate a 20 min flight in the city or a 90 min flight across the city our system can be customize and the user layer and scaled up or down to accommodate your needs. The architecture is built with the HMI residing in the A619 layer which allows for easy customization and certification 
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CARGO
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Presenter
Presentation Notes
Four modulesVMS consists or our displays, navigations, communication, AHARS, radiosFly by wire which is a computer regulated aircraft flight control system that allows the pilot to control and fly these complex vehicleAutonomous tactical navigation consists of our phased array radar to  do provide traffic detection and ground obstacles and algorithms that would avoid the detect obstaclesSatellite and 4G connectivity solution to allow the ground MatureUnlike our competitors most of products are well within development cycle has a strong pedigree and in a lot of cases a demo units have already been shipped to customers and partners.  Customize and scalable solutionWhether you have a vehicle with 8 motors or 32 motors, whether it is a hybrid or fully electric vehicle, whether you are going to operate a 20 min flight in the city or a 90 min flight across the city our system can be customize and the user layer and scaled up or down to accommodate your needs. The architecture is built with the HMI residing in the A619 layer which allows for easy customization and certification 
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OEM LANDSCAPE
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Overair Butterfly

Pipistrel Nuuva

Heart ES30

Eviation Alice

Lilium Jet

Regent Seaglider

Vertical VX4

Volocity

Archer Midnight

EVE
Supernal

Wisk

Elroy

Joby

eHang

Beta

Textron Nexus

Electra

Ascendance

Honda

CitybyAirbus

Voloconnect

Jaunt

Dufour

Autoflight

Alaka’i
Aerofugia

Beta

Volkswagen

SkyDrive

Presenter
Presentation Notes
Four modulesVMS consists or our displays, navigations, communication, AHARS, radiosFly by wire which is a computer regulated aircraft flight control system that allows the pilot to control and fly these complex vehicleAutonomous tactical navigation consists of our phased array radar to  do provide traffic detection and ground obstacles and algorithms that would avoid the detect obstaclesSatellite and 4G connectivity solution to allow the ground MatureUnlike our competitors most of products are well within development cycle has a strong pedigree and in a lot of cases a demo units have already been shipped to customers and partners.  Customize and scalable solutionWhether you have a vehicle with 8 motors or 32 motors, whether it is a hybrid or fully electric vehicle, whether you are going to operate a 20 min flight in the city or a 90 min flight across the city our system can be customize and the user layer and scaled up or down to accommodate your needs. The architecture is built with the HMI residing in the A619 layer which allows for easy customization and certification 
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HONEYWELL UAM/UAS
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HONEYWELL MAKES THIS FUTURE A REALITY 
by providing vehicle systems and integration for OEMs across all vehicle categories

INTEGRATED PROPULSION AND
AVIONICS SYSTEM

COMPLETE 
SYSTEM
for integration & value

INDIVIDUAL 
PRODUCTS 
to create a 
unique system

Battery management system (Partner)

Thermal management

Turbo-generated electricity

Motor

Motor control

Compact fly-by-wire

Vehicle management 

Actuation

Detect and avoid

Communications

DEDICATED BUSINESS UNIT
to address the needs of the uncrewed aerial 
systems and urban air mobility, with a specific 
focus on transportation applications

OUR VISION

AIR CARGO 
is autonomous from warehouse to your house – same day delivery 
anywhere in the populated world 

REGIONAL AIR TRAVEL 
is ubiquitous with electric urban air taxis that pick up and drop off 
passengers in every neighborhood

DEFENSE SYSTEMS
are supported with attritable drone systems that improve 
communication, coordination and safety

INTEGRATED 
PROPULSION SYSTEM

INTEGRATED 
AVIONICS SYSTEM

MAJOR 
SUB-SYSTEM 
to balance modularity 
with specialization

Presenter
Presentation Notes
In March 2020, Honeywell announced the formation of a UAS business unit to provide a single point of contact for UAM OEMs and industry partners. Honeywell has had a UAM COE since 2017, but we formalized it into a business unit so that we are able to singularly focus on this market and bring in capabilities from various Aerospace product lines and customize it in a way that will be more suitable for UAM/UAS platforms. Our UAS business works with COEs from within various product lines to bring to you an integrated solution, so that your DAA works with your FBW AND your thermal management system works with your avionics. In this new business that I am part of we develop core UAM related technology as well as integrate Honeywell products to offer an integrated UAS solutionHoneywell expects that over the next few years, UAS will revolutionize air cargo and delivery. UAS vehicles will allow for same day delivery any where in the populated world – faster and more efficiently. UAS will play a role not only in last mile delivery, but also from regional warehouse to regional warehouse and warehouse to local distribution centers. In UAM, we expect that over the next few years VTOL will be an integral part of the urban transportation.  And Honeywell has the experience and technology to support certification and operations of these vehicles and bring them to the market fast . Our mission is to offer both onboard vehicle systems, ground applications as well as our systems integration capabilities to OEMs and operators and help them bring the vehicles to the market quickly. Purchasing an integrated avionics and propulsion system from Honeywell allows the OEM to significantly reduce system integration and certification risk. We are also able to combine functionalities and eliminate LRUs. Customer will avoid having the need to develop apps that tie all of these subsystem as all of the Honeywell systems will be operated and manger through our display platform including detect and avoid and thermal management. Overall Honeywell Aerospace provides you a breath of products and experience with a team dedicated to the UAM / UAS market to make it successful. 
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AZ MISSION
OPTIONS

Presenter
Presentation Notes
Four modulesVMS consists or our displays, navigations, communication, AHARS, radiosFly by wire which is a computer regulated aircraft flight control system that allows the pilot to control and fly these complex vehicleAutonomous tactical navigation consists of our phased array radar to  do provide traffic detection and ground obstacles and algorithms that would avoid the detect obstaclesSatellite and 4G connectivity solution to allow the ground MatureUnlike our competitors most of products are well within development cycle has a strong pedigree and in a lot of cases a demo units have already been shipped to customers and partners.  Customize and scalable solutionWhether you have a vehicle with 8 motors or 32 motors, whether it is a hybrid or fully electric vehicle, whether you are going to operate a 20 min flight in the city or a 90 min flight across the city our system can be customize and the user layer and scaled up or down to accommodate your needs. The architecture is built with the HMI residing in the A619 layer which allows for easy customization and certification 



REACHING TOMORROW’S
POTENTIAL, TODAY.
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Honeywell is building the critical systems that 
make disruptive aviation possible.
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THANK
YOU
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