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Urban Airspace and eVTOL Design Concepts -
Challenges 

Urban airspace design concepts:

● Government-led initiatives:  NASA, FAA, MITRE, SESAR U-SPACE, DLR U-

SPACE, METROPOLIS, ONERA, Singapore, China’s Civil UAS Aviation 

Operation Management System (UOMS), Japan Aerospace Exploration 

Agency (JAXA)-the UAS traffic management (UTM)

● Industry-led initiatives: Amazon, Airbus, Boeing, Embraer-X, former Uber 

Elevate

eVTOL design concepts

● Over 500 types, across the globe



FAA Airspace Classification 
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Airspace structures by Airbus: Basic Flight, Free Route, Corridors, and Fixed Route



9



10



11



12



13



14

We have a general idea how to think about airspace, but how do 

you assess if the concept is realistic? Can it be implemented? 

What is important to consider?
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Clearance depends on these selected 

variables: 

(a) obstacle avoidance; 

(b) wind gusts; 

(c) privacy;

(d) noise; 

(e) clearance envelope; 

(f) resulting airspace.
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Factors that impact airspace design
Group Factor

Safety

Object avoidance 

Separation

Sense-and-avoid

Aircraft avoidance

Static Geofence

Dynamic Geofence

Wind gusts

Weather

Social

Noise

Privacy

Visual pollution

System

Air Traffic Management 

Communication, Navigation, and Surveillance

Capacity

Vehicle

Critical aircraft

Autonomy 

Energy efficiency
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Review of airspace concepts



Vehicle

Currently, there 

are over 500 new 

air vehicle 

designs.



Types of eVTOL

Vectored Thrust

An eVTOL aircraft that 

uses any of its thrusters 

for lift and cruise. It has a 

wing for an efficient cruise 

and uses the same 

propulsion system for 

both hover and cruise.

Lift + Cruise

Also aircraft with wings. 

Completely independent 

thrusters used for cruise vs. 

for lift without any thrust 

vectoring.

Wingless (Multicopter)

No thruster for cruise – only for 

lift. They are multirotors. They 

have large disk actuator surface 

which makes them efficient in 

hover, but they do not have a 

wing for an efficient cruise. 

Suited for short-range operations 

in cities where they can fly over 

traffic jams.

Electric Rotorcraft

An eVTOL aircraft that

utilizes a helicopter frame 

plus a carrying wing.

http://evtol.news/vectored-thrust/
http://evtol.news/lift-cruise/
http://evtol.news/wingless-multicopter/
http://evtol.news/electric-helicopters/


UC Berkeley eVTOL Database



Performance Metrics (for infrastructure sizing)

● Range (miles)

● Altitude (feet)

● Cruise Speed (miles per hour)

● Flight Time (minutes)

● Seating Capacity (# of passengers)

● Maximum Takeoff Weight (MTOW) (pounds)

● Useful Load (pounds)

● Size: height, wingspan or width, length (feet)



Performance Metric Correlations



Performance Metric Correlations



Summary

● Diverse airspace concepts

● Diverse air vehicle design concepts

How many AAM airspace concepts will be used in the future?

How will you determine a design (i.e. critical) eVTOL air vehicle?


