
ASCENT COE Notice of Funding Opportunity (COE-2016-45)

Project Title: Takeoff/Climb Analysis to Support AEDT APM Development

FAA Project Manager: Bill He (hua.he@faa.gov), Chris Dorbian (christopher.dorbian@faa.gov)

Nominal Funding Level: $250,000
Period of Performance: One Year
Deadline for response to this NFO: April 15, 2016

Project Description: 

Accurate modeling of aircraft performance is a key factor in estimating aircraft noise, emissions and fuel burn. Various assumptions are made for aircraft performance modeling within the Aviation Environmental Design Tool with respect to aircraft load factor, takeoff weight, and the use of standard flight profiles, which model maximum engine thrust at takeoff. There is a need to examine those assumptions and to improve the modeling accuracy through the use of flight data. In recent years, flight data are used more and more in order to enhance models and bring their estimation a step closer to reality.  Examples include several research projects under the Airport Cooperate Research Program (ACRP)—e.g., ACRP 02-41 (Estimating Takeoff Thrust Settings for Airport Emissions Inventories) and ACRP 02-55 (Enhanced AEDT Modeling of Aircraft Arrival and Departure Profiles)—as well as FAA research under ASCENT Project 35 and the Fuel Efficiency Metric task (with Volpe and Booz Allen Hamilton).  Research is needed to build on the work of these efforts with a view to developing a robust set of recommendations for improved estimation processes for takeoff weight, reduced thrust takeoffs, and departure profiles within AEDT.
The research team should first evaluate the aircraft performance modeling capabilities of AEDT and assess how prior research can be leveraged to fill modeling gaps.  The team is required to gain access to actual aircraft flight data and conduct a comprehensive statistical analysis. The flight data should contain not only a large number of flights, but also sufficient coverage of aircraft types, trip lengths, airports/OD pairs, seasonal and weather variations, etc.  Actual aircraft takeoff weight, (reduced) takeoff thrust, fuel burn and other parameters should be analyzed to obtain trends or distributions of the key parameters and plausible explanations of any irregularities. Raw airline flight data can be massive and sometimes “noisy.” For this reason, the raw flight data should be analyzed and reduced to be useful for evaluating aircraft performance modeling capabilities. From the data analysis the team should develop alternative weight estimators and thrust levels that are representative of actual flights so as to improve terminal area performance modeling for more accurate prediction of noise, emissions, and fuel impacts. 

Responses to this NFO received before COB April 15, 2016 will be evaluated and selected university or team of universities will be requested to provide a full length proposal for further evaluation and possible funding to carry out the work. Given the desire for data covering a wide range of flight types, regions, and airlines, universities may be encouraged to team up, particularly if each have access to different flight data.

