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 Importance of Airports:

• Air transportation is one of the 
major systems which saves travel 
time.

• 3000 airports worldwide, cater to 
more than 50 million passengers 
annually.



PROJECTED GROWTH IN AIR TRAVEL

• Flow of passengers 
and cargo via air has 
been increasing, and 
is expected to rise 
further.

• To manage such large 
inflow, airports are 
expanding and would 
use more power to 
operate.



ELECTRICITY GENERATION GLOBALLY



POWER SOURCES AND THEIR DISTRIBUTION AT AIRPORTS

For regular operations at airport, 
constant power supply is required. Their 
primary sources are:

• Electricity: For operations of systems 
and facilities that are necessary at 
airports.

• Fuel : For heating systems, emergency 
generators ,ground vehicles etc.



CURRENT PROBLEMS FACED

 Airports are increasing in size have 
increased power requirements.

 Large scale setup of microgrids 
have high cost.

 Increasing energy costs lead to 
higher landing fees. 

 Unexpected cut off of power from 
grid have caused issues in the past.

Chennai International Airport

OR Tambo International 
Airport power outage 

Air India Maintenance hangar, 
Mumbai

Chicago O’Hare International 
Airport



MOTIVE

To suggest a better method for utilizing available ambient energy at airports.



OBJECTIVES

• Implement existing and upcoming technologies at airports for power generation.

• Utilize the airport’s configuration to allow effective harvesting of energy. 



MOTION/PIEZO POWER GENERATORS

Motion Power Generator:

Pavegen flooring tiles

According to the manufacturer they produce 
7W per person at 12v DC, which is enough 

to run a LED street lamp for 30 seconds.

Kinetic Tiles from Pavegen



TRANSPARENT SOLAR PANELS AND HIGH PERFORMANCE 
SOLAR PV PANELS

Solar Glass: 
Polysolar PS-CT-64 20% transparent panels

Power output(ideal condition): 7.68kWp (7.68kW/m^2)
Power output per m^2 for useful sunlight hours:
3.84*6*290 = 6681.6kW for 1m^2 panel area

(290 days ,considering cloudy/ non-operational factors)
(6 hours for usable energy attainment in the day)

PS-CT-64 panel by Spirit Energy, UK



MICRO WIND TURBINES, VERTICAL AXIS WIND TURBINES

Small Scale Wind turbine:
Eco Whisper Wind Turbine-325

Blade diameter =3.25m(30 blades)
Height=19.6m

Cut in speed: 2m/s or 4 knots
Approx. area per turbine : 25m^2

Power output by turbine: 5kW (peak rating)
Assuming 10 turbines installed at a sample airport:
Area required for 10 turbines: 250m^2(estimated)
Power output for 10 turbines over a period of one 

year: 10*5*12*300 = 180,000 kW



CLASSIFICATION OF AIRPORTS
High Energy Airports:Medium Energy Airports:Low Energy Airports:

Princess Juliana International

Chicago Midway International



COMPONENTS WORKING TOGETHER



SCHEMATIC DESIGN



COMPATIBILITY

At any time one of the three systems 
would be operational.

Secondary power is connected in 
form of industrial battery units.

Tesla Megapack

Lockheed Martin: GridStar Flow battery pack



STEPS TO IMPLEMENTATION

 Identify critical electrical components.

Plan out key locations at the airport.

Create demands for renewable energy systems.



THEORETICAL EXPECTATIONS
 Airports may operate off the grid.

 Reduction the carbon emissions from 
airports. 

 Potential powerhouses for electric  
transportation systems .

More focus on resource 
sustainability.

E-VTOL

Eviation Alice

Electric Pickup Trucks

World’s first 100% solar powered airport



CONCLUSION OF IDEA

Harvesting energies available at airports.

Scope for production of extra electrical 
power.

Solar farm at Indianapolis International Airport 



https://www.nature.com/articles/srep09309.
https://stuckattheairport.com/2009/11/17/honolulu-intl-airport-testing-wind-power/
https://energie-industrie.com/media/Presentation/airport_blog_510345.pdf
https://en.wikipedia.org/wiki/CIAL_Solar_Power_Project
https://www.britesolar.com/products/solar-glass/
https://in.pinterest.com/pin/216735800789817018/
https://www.theverge.com/2019/7/29/20746170/tesla-megapack-battery-pge-storage-announced
https://ouc.bizenergyadvisor.com/article/airports
https://prezi.com/txtnx3-tmf1l/bringing-piezoelectric-generators-to-heathrow-airport/
https://www.flysfo.com/environment/zero-net-energy
https://ourworldindata.org/energy
https://energy.economictimes.indiatimes.com/news/renewable/chennai-airport-installs-solar-panel-to-check-its-power-needs/53761954
https://www.mnn.com/earth-matters/energy/stories/why-some-airports-are-going-solar
https://www.eia.gov/todayinenergy/detail.php?id=41533
https://flowingdata.com/2016/05/31/air-transportation-network/
file:///C:/Users/Deepon/Downloads/energies-09-00349.pdf
https://www.britannica.com/technology/airport#ref72408
https://www.nap.edu/read/14413/chapter/6#15
https://centreforaviation.com/analysis/airline-leader/major-airport-construction-projects-that-will-come-to-fruition-in-2019-or-the-following-years-457946
https://www.forbes.com/sites/greatspeculations/2016/08/30/what-are-the-factors-behind-soaring-air-travel-growth/#25957d22258d
https://seekingalpha.com/article/4005518-will-boeing-airbus-conquer-indias-fast-growing-air-travel-market
https://airport.nridigital.com/air_oct18/should_airports_have_their_own_microgrids
https://www.designboom.com/technology/eco-whisper-silent-wind-turbine/
https://www.itsmysun.com/faqs/what-is-the-difference-between-kw-kwp-in-relation-to-solar-pv-systems/
https://www.paddleyourownkanoo.com/2018/02/28/ooops-klm-forced-cancel-flight-power-failure-takes-computer-systems/
https://windexchange.energy.gov/small-wind-guidebook#grid
https://inhabitat.com/new-silent-eco-whisper-wind-turbine-is-more-efficient-than-three-blade-models/
https://www.sxmairport.com/airport-info.php

REFERENCES

https://seekingalpha.com/article/4005518-will-boeing-airbus-conquer-indias-fast-growing-air-travel-market
https://airport.nridigital.com/air_oct18/should_airports_have_their_own_microgrids
https://www.designboom.com/technology/eco-whisper-silent-wind-turbine/
https://www.itsmysun.com/faqs/what-is-the-difference-between-kw-kwp-in-relation-to-solar-pv-systems/
https://www.paddleyourownkanoo.com/2018/02/28/ooops-klm-forced-cancel-flight-power-failure-takes-computer-systems/
https://inhabitat.com/new-silent-eco-whisper-wind-turbine-is-more-efficient-than-three-blade-models/


REFERENCES CONTD.
https://www.spiritenergy.co.uk/kb-solar-glass-photovoltaic-windows
https://www.onyxsolar.com/
http://www.transworldgroup.im/projects/hush-wind-energy
https://www.treehugger.com/clean-technology/six-sidewalks-that-work-while-you-walk.html
https://indiacsr.in/mumbai-international-airport-leads-the-way-in-energy-conservation/
https://pavegen.com/
https://www.omicsonline.org/open-access/piezoelectric-roads-energy-harvesting-method-using-piezoelectrictechnology-ier-1000132.php?aid=73891
https://www.sciencedirect.com/science/article/abs/pii/S0306261919316034
https://www.windpowerengineering.com/vertical-axis-wind-turbine-technology-continues-improve/
https://www.eco-business.com/news/quiet-wind-whisperer-might-calm-the-noise-hysteria/
https://renewableworld.net/eco-whisper-wind-turbine/
https://ops.group/blog/funchal-airport-winds/
https://www.flightdeckfriend.com/2019/07/05/aircraft-maximum-wind-limits/
https://www.hindawi.com/journals/jre/2017/9643858/
https://www.engineering.com/ElectronicsDesign/ElectronicsDesignArticles/ArticleID/5832/Worlds-Quietest-Wind-Turbine.aspx?e_src=relart
https://iopscience.iop.org/article/10.1088/1757-899X/291/1/012026/pdf
https://www.researchgate.net/figure/Airport-total-energy-consumption-given-in-mega-Watt-hours-and-the-corresponding_fig2_268813911
https://timesofindia.indiatimes.com/city/pune/2600-leds-slash-airports-power-usage-from-192kw-to-80kw-a-day/articleshow/63538161.cms
https://www.researchgate.net/publication/302776327_Energy_Research_in_Airports_A_Review
https://www.airportcharges.com/about/
https://energycue.it/kansai-international-airport-smart-island-project/6755/
http://airportfocusinternational.com/power-source/
https://www.mouser.ca/applications/energy_harvesting/
https://www.alternative-energy-news.info/minneapolis-international-airport-installs-wind-generators/
https://www.lockheedmartin.com/en-us/capabilities/energy/energy-storage.html
https://www.tesla.com/en_eu/megapack
https://www.greenoptimistic.com/intel-micro-wind-turbine/

https://www.researchgate.net/publication/302776327_Energy_Research_in_Airports_A_Review
https://www.tesla.com/en_eu/megapack

	Energy Harvesting from Airports
	

	Energy Harvesting from Airports
	Slide Number 2
	Projected growth in air travel�
	Electricity Generation Globally
	Power sources and their Distribution at airports
	Current problems faced
	Motive
	Objectives
	Motion/Piezo power generators�
	Transparent solar panels and high performance solar PV panels�
	Micro wind turbines, Vertical axis wind turbines�
	Classification of airports
	Components working together
	Schematic Design
	Compatibility
	Steps to Implementation
	Theoretical Expectations
	Conclusion of Idea
	Slide Number 19
	References contd.

