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Aviation towards the future: The need for regional hybrid electric aviation
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Aviation is a key component for 
development and resilience.
It is deeply integrated into a 

worldwide intermodal transport 
network.

Clean Aviation
to support sustainable 

development.

Future propulsion and 
integration: towards a hybrid-

electric 50-seat regional aircraft
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FUTPRINT50 rationale 
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Regulatory

Key
Technologies

Experimental
Infrastructure

In-depth state-of-art
Feasibility study

Open-source tools & models

New disruptive key technologies:
• Energy storage
• Energy harvest 
• Thermal management

Hybrid-Electric
< 50 PAX
EIS 2035/2040
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Creating alignment: Systems Engineering (SE) approach
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Hybrid-Electric Aircraft as part of the ‘world transport system’ defined from a 
‘life-cycle approach’ 

TLARs

▪ Stakeholder analysis 

▪ Increase value proposition

➔ Aligning to the stakeholder needs

Aircraft Mission

▪ System of systems

▪ Life-cycle approach

➔ Seamlessly integrate the aircraft in 
‘the world’

Life-cycle approach

Ground sys.

Maritime sys.

Fuel 
distribution 

sys.

Air sys.

ATC 
sys.

Airport 
sys.

Aircraft sys.

Fuel 
sys.

Airframe 
sys.

FCS 
sys.

Propulsion  
sys.

System of systems
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Defining Top Level Aircraft Requirements (TLARs) for FUTPRINT50
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Methodology

- Context drivers (emissions, feasibility, …)

- Current regional flights

- Future transport networks

Aims for TLARs

- Feasibility of EIS 2035/2040 regional 
Hybrid Electric Aircraft (HEA)

- Providing reference requirements to 
understand and develop a robust 
roadmap for HEA, taking into 
account scalability

Focus & Strategy

- Focus on replacement

- Enabler of future routes and operations
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An overview of current status, trends, needs
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- 400 km range for circa 70% TP flights

- Some regions require higher ranges (e.g. Russia)
1) Current flights, operations (regional, TP, Jets)

2) Bibliographic review
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Air travel within the (future) transportation network
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Exploring Future possible scenarios… Air travel provides
> Reduced travel time
> Lower infrastructure costs
> Thin network enabler
> Access to remote regions

Emergence of future operation modes
> Exploit new technology enablers:

- Increasing autonomy
- Remote tower airports
- Decentralized networks

> Circumvent techn. limitations (e.g., range)

“90% of travelers within Europe are able to complete their journey, door-to-door within 4 hours. 
Passengers and freight are able to transfer seamlessly between transport modes to reach the final 
destination smoothly, predictably and on-time.” [Flightpath 2050]

Understanding other modals
Using google API for travel times road, transit vs. flight
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FUTPRINT50 aircraft class: regional up to 50 pax
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KEY ITEMS
EIS: 2035/2040
PAX: up to 50
Design range: 400 km
Max. range: 800 km
Cruise speed: 450-550 km/h
Take-off length: 1000 m (+ STOL)
Max. alt: 25 000 ft

-90% NOx / (PAX x km) vs. Y2000

-75% CO2 / (PAX x km) vs. Y2000

A/C taxi : emission free (electric)
Design & Manufacture for Recycling

-65 % perceived noise vs. Y2000
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FUTPRINT50 way forward : towards a HEA roadmap

Common roadmap striving for:
• Market,
• technology and
• legal readiness until EIS

With collaboration and a common roadmap towards the future of aviation.
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Key messages
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• EIS 2035/2040 challenging but doable with joint collaboration efforts 
across the board.

• FUTPRINT50 will develop open reference architectures, models and tools.

• FUTPRINT50 is focusing on energy storage, harvesting and thermal 
management. 

• Replacement as first approach but future operation models might emerge

• Learning to scale: complexity, regulations, integration
Open Collaboration Call:

FUTPRINT50 Academy
www.futprint50.eu

Clean Aviation is key for sustainable regional development and resilience!
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THANK YOU!

rjreis@embraer.fr

www.futprint50.eu
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This document and all information contained herein is the sole property of the FUTPRINT50 Consortium or the
company referred to in the slides. It may contain information subject to Intellectual Property Rights. No Intellectual
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