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Project Description: 

Taxiing aircraft at airports produce emissions and noise impacts. In the Aviation Environmental Design Tool (AEDT), modeling of the taxi phase is driven by default or user-specified taxi times coupled with engine idle fuel and emissions assumptions from the ICAO Aircraft Engine Emissions Databank. Thrust is not calculated, and consequently neither are noise impacts. This simplified approach reduces the accuracy of performance modeling for taxi in AEDT. At the same time, radar data on the airport surface can be highly detailed, particularly at airports equipped with ASDE-X. It would be desirable to have a performance model in AEDT that can accommodate this kind of data rich sensor path feed. 
The need to enhance taxi performance modeling and the desire to accommodate surface movement data can both be potentially addressed through the development of a taxiway “drive cycle” that better accounts for aircraft thrust profiles during taxi. The objective of this research project is to identify and evaluate methods for improving taxi performance modeling in AEDT towards this goal. The research team will need to investigate methods for building thrust profiles given a surface trajectory (whose geometry can vary) for a variety of aircraft types. This may require securing access to aircraft flight data for comprehensive statistical analysis. Throttle setting for the taxi “states” of stopped (idle), accelerating, and constant speed will likely need to be estimated. The estimated thrust values should be compared to the nominal ICAO assumption of 7% of available thrust for taxi. The research methodology should be demonstrable on actual surface radar data; i.e., given an ASDE-X taxi pathway, the methodology will derive the thrust profile for the taxi segments in the surface data. Recommendations should also be made on how the outcomes of this research can be combined with existing research—e.g., ACRP projects 02-45 and 02-27—to inform development of the Aircraft Performance Model (APM) in AEDT towards improved taxi performance modeling.
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. 

