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Overview of Urban Air Mobility

▪

•

•

▪

▪

3



AAM Operational Limits Study 
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Operational Limits in UAM
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Assigning Travel Modes to Trips
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Automobile mode

UAM mode



Past Work on UAM Emissions Modeling1

7

▪

▪

▪

Average Speed in Traffic 

Conditions (mph)

Trip Details

Aircraft 

characteristics

Grid Emission Index 

(kg CO2 / kWh)

Gasoline Electric*

CO2 

(kg)

[4]

O

R

No 

Autonomy
Autonomy

O

R

[5]

Energy Consumption of each 

eVTOL flight segment (kWh)

CO2 

(kg)

Automobile or

 eVTOL mode
If Automobile If eVTOL

LEGEND

Operations related

Technology related

Production related

Input

[1]

Grid Emission Index 

(kg CO2 / kWh)

Output

*Electric Automobiles studied are 

non-autonomous vehicles only

[3]

[2,6,7,8]

[3]



Projecting Electric Vehicle Usage
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2022 EV Market Share 2050 Projected EV Market Share 
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https://www.eia.gov/outlooks/aeo/


Grid Emissions Index Use-Cases
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Aggregated Travel Emissions Approach
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Chicago Case Study Overview1:
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EV Utilization Rate Impact
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Ridesharing Impact on Emissions
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Scenario Comparisons
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We welcome any comments or questions! 
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Considering Emissions as a UAM Operational Limit
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UAM Allocation Utilizing Travel Demand
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Computational Framework
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Ridesharing Impact on Notional Chicago UAM Network

23



The Grid Emissions Index
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EV Utilization Rate Impact
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Ridesharing Models for UAM Networks
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UAM Aircraft Characteristics
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MISSION RANGE

A

C

D

E

B

Hover Altitude = 10 ft | Time = 30 sec.

Vertical Speed, ROC = 500 ft/min

Energy Consumed = 3.18 kWh

Horizontal Speed, V_climb = 150 mph | Time = 2 min.

Vertical Speed, ROC = 500 ft/min

Energy Consumed = 5.80 kWh

Cruise Altitude = 1500 ft | Time = Range/Speed in hrs.

Horizontal Speed, V = 150 mph

Energy Consumed = 124.61 x time_cruise (kWh)

Horizontal Speed, V_descent = 150 mph | Time = 2 min.

Vertical Speed, ROD = -500 ft/min

Energy Consumed = 2.30 kWh

Hover Altitude = 10 ft | Time = 30 sec.

Vertical Speed, ROD = -300 ft/min

Energy Consumed = 3.24 kWh



Calculated Aggregated Emissions Per Metro Area
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Chicago Case Study Overview
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Scenario Descriptions
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Impacts of Grid Emissions Index
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Future Work
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