12.03 Net-Zero Charging Infrastructure Planning for Electric Aircraft

Problem ldeology

* Propose a design solution for the establishment of
a Net-Zero Charging Infrastructure for airports of
a comparable size to Austin-Bergstrom
International Airport (ABIA).

Explore battery swapping and mega-charging
solutions for promoting sustainable air travel using
priority queueing network model.
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Project Motivation

* To lessen the carbon emissions of airplanes that
run on fossil fuels as aviation accounts for 30%
of global transportation carbon footprint.

* The team will study and simulate the
appropriate battery swapping, mega-charging,
weather condition, power generation, and cost
optimization needs for a commercial airport.
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Project Constraints

Southwest Airline Flight Information (7-Day
Period/Flight Demand)

Layover Time Between Flights Is less than one
hour (Current System Parameters)

Cost Component of Net-Zero Infrastructure
(Installation, Maintenance, Tax Credit)
On-Shore vs. Off-Shore wind generation
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Phase I: Queuing Network for Battery Services
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Cost Model
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Human Factors/Ethics

Electricity Safety Factor
Shipping and handling of battery
Swapping Battery Weight

Mega Charger Safety Guideline

Climate Justice - Net-Zero Emissions
Environmental Justice - Noise Reduction
Power Resilience - Less Maintenance

Relevant Coursework

|E 3320: Engineering Statistics

|E 3330: Quality Engineering

|E 3340: Operations Research

|E 3360: Methods Engineering & Ergonomics
|E 4310: Design of Industrial Experiments

|E 4320: Integrated Production Systems

|E 4360: Human Factors Design

|E 4370: Probabilistic Operations Research

Conclusion & Future Effort

 Proposed an integrated design synthesizing queueing
network with distributed renewables.

* Model implemented in Austin airport considering
random flight arrivals subject to required layover
time.

 Net-zero target economically viable based on onsite
wind and solar generation.

 Future Consideration: Extend single airport to an
alrport network (large hubs and regional airports).
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