Winners Selected for 2011-2012 National FAA Design Competition for Universities
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The Federal Aviation Administration (FAA) recently selected winners for its sixth annual Design Competition for Universities. Top honors went to student teams from the Stevens Institute of Technology, The Ohio State University, Embry Riddle Aeronautical University, and Binghamton University – State University of New York.

The competition seeks to engage students at U.S. colleges and universities in addressing issues facing airports while providing quality educational experiences and exposure to aviation and airport-related careers.  Students were invited to propose in four technical challenge areas:  airport operations and maintenance; runway safety; airport environmental interactions; and airport management and planning.  The competition requires that students work with a faculty advisor and that they reach out to airport operators and to industry experts to obtain advice and to assess the efficacy of their proposed designs/solutions.  
This competition is managed for the FAA by the Virginia Space Grant Consortium based in Hampton, VA.  Partnering organizations that assist in developing competition guidelines, provide expert advisors for teams, assist in dissemination of this competition opportunity to organizational members, and participate in design reviews are:  American Association of Airport Executives; the Airport Consultants Council (ACC); Airports Council International – North America; National Association of State Aviation Officials; and the University Aviation Association.  

Panels of FAA, industry and academic experts selected the winning proposals. Students from winning teams equally divide prizes of $2500 for first place, $1500 for second place, $1000 for third place, and $500 for an honorable mention.  First place teams receive their awards from the FAA and present their work at the ACC/FAA/TSA Summer Series Workshop in Arlington, VA, July 18 – 19.  They also present at one other professional meeting during the academic year.  Promising designs may also receive FAA funding to take their concepts to the next stage of development.
First, second, third place, and honorable mention awards for each challenge area are announced below.  Copies of designs receiving first, second or third place awards are available at the Competition website:  http://FAADesignCompetition.odu.edu    
First Place Awardees:

Airport Operations and Maintenance:  Web-Based Smartphone Application for Pavement Analysis:  A Geographical Information System Approach, submitted by Binghamton University - State University of New York.  Advisor:  Professor William Ziegler.  Using Smartphones, this application proposes recording photographs of damaged pavement.  By leveraging current technologies in automated image analysis and data organization, the team proposes to effectively record, track, and analyze pavement deterioration on a day-to-day basis.

Runway Safety, Runway Incursions, Runway Excursions:  iTaxi – Total Runway Awareness submitted by Embry-Riddle Aeronautical University.  Advisors:  Professors Kelly Neville and Martin Lauth.  The team proposes to develop a navigational aid that informs pilots of their current airport position, alerting them to locations where accidents are more likely to occur, and calling attention to other airport features relevant to the safe taxi of their aircraft.

Airport Environmental Interactions:  Green Gates Locally Powered Gate Electrification System submitted by Stevens Institute of Technology.  Advisors:  Professors Eirik Hole and Christina Jauregui.  This proposal describes a cost efficient, environmentally friendly, alternative approach for gate electrification consisting of utilizing natural-gas powered generators.
Airport Management and Planning:  Terminal Buddy submitted by The Ohio State University – Center of Aviation Studies.  Advisor:  Professor Seth Young.  The team proposes a tool -- a digital terminal inspection checklist, dispatch, and data analysis application for use on mobile tablet devices, such as the Apple iPad -- that allows for any terminal discrepancies to be documented, mapped, and sent to a centralized dispatching station to be recorded, tracked, and efficiently managed.
Second Place Awardees:

Airport Operations and Maintenance:  FODHippo submitted by Tufts University – Department of Mechanical Engineering.  Advisors:  Professors Gary Leisk, Jason Rife, and Dan Hannon.  FODHippo proposes a distributed, automated, foreign object debris (FOD) removal system for airport runways.  The team developed two prototypes that collectively demonstrated the locomotion, communication, FOD removal, FOD storage, and navigation functionalities of the system.    

Runway Safety, Runway Incursions, Runway Excursions:  Runway Excursion Model and Analysis:  A Web-Based Geographic submitted by Binghamton University – State University of New York.  Advisor:  Professor William Ziegler.  With the goal of allowing airport officials to best determine where and how to spend limited resources to mitigate the danger posed by runway excursions, the team proposes a system to collect, analyze, and display GIS-based information regarding past excursions and terrain dangers, both at a given airport and at all airports of the same type.
Airport Environmental Interactions:  LED Runway Lighting for Denver International Airport (DIA) submitted by the University of Colorado at Boulder. Advisor:  Professor Angela Bielefeldt.  The team proposes that centerline LED lighting would be the most effective solution for DIA to reduce energy consumption.

Airport Management and Planning:  A Tabu Search Approach to Tactical Runway Configuration submitted by the College of William and Mary.  Advisor:  Professor Rex Kincaid.  Using test cases at JFK International Airport, a tabu search routine was demonstrated to potentially be a useful tool to improve upon the speed and efficiency of Tactical Runway Configuration Management Operations.  With minimal adjustments, this optimization routine may also be applicable for use at other airports.

Third Place Awardees:

Airport Operations and Maintenance:  eMerge submitted by Embry-Riddle Aeronautical University.  Advisors:  Professors Kelly Neville and Martin Lauth.  With the goal of increasing situational awareness of leadership personnel assigned to the airport Emergency Operations Center (EOC), the team proposes that portable computer tablets be carried by personnel responding to emergency situations.  The team then proposes that position, data, and status information from these devices could be displayed on a Central Status Screen located in the EOC in order to better track and manage the progress of an emergency response.  

Runway Safety, Runway Incursions, Runway Excursions:  Dual Image Grooved Sign (DIGS) submitted by Purdue University.  Advisor:  Professor Timothy D. Ropp.  The team proposes an innovative way to display embedded signs in taxiway pavement that can readily been seen by pilots and can display different information when viewed from opposite directions.  The team proposes these signs would increase pilot awareness of aircraft position, thereby reducing runway incursions and improving safety.  

Airport Environmental Interactions:  Two Teams Tied for Third Place:  
Aerated Gravel Beds for De-Icing Waste Treatment submitted by the University of Colorado at Boulder.  Advisor:  Professor Angela Bielefeldt.  The team proposes the use of an aerated gravel bed to lower both the biological oxygen demand and total suspended solid load in effluent storm water.  The team proposes this as an effective and affordable system to comply with the deicing program requirements at the Ted Stevens International Airport in Anchorage, AK, and with the FAA environmental stewardship goals. 

Improvements to Deicing Environmental Management System at Denver International Airport (DIA) submitted by the University of Colorado at Boulder. Advisor:  Professor Angela Bielefeldt.  The team proposes the use of an anaerobic digester to enhance DIA’s a state-of-the-art propylene glycol (PG) recovery/treatment system that has potential for use at other airports as well.
Airport Management and Planning:  Obstruction Measurement Device submitted by the University of Rhode Island.  Advisor:  Professor Bahram Nassersharif.  The team proposes an obstruction measurement device that potentially is a cost-effective solution for quickly measuring heights of runway obstructions such as tree lines and buildings, which must be taken at airfields every two years via a standardized FAA 5010 Inspection.
Honorable Mention:
Airport Operations and Maintenance:  Vehicle and Pedestrian Training and Certification Program submitted by Embry-Riddle Aeronautical University.  Advisors:  Professors Kelly Neville, and Martin Lauth.  The team proposes a Vehicle Operator and Pedestrian (VOP) Training and Certification Program as a centralized training and certification system governed by regulations set forth by the FAA.  This training is proposed to be web-based, with the ability to trace trainee results and act as a registry of certified airport operators for this safety training.

Airport Environmental Interactions:  Alternative Wind Energy submitted by the University of Nebraska, Omaha.  Advisor:  Professor David A. Byers.  The team proposes to incorporate a wind turbine located at the end of runways, taxiways, and run-up pads to harness the exhaust flow of jet aircraft and convert it to mechanical and then to electrical energy to be used by the airport.  The proposer developed models to analyze the feasibility of this idea.
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