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NASA’s Subsonic Fixed Wing (SFW) Project places high importance on reducing fuel 
burn, nitrogen oxide (NOX) emissions and noise exposure in future generations of aircraft. 
However, the SFW goals only incorporate individual aircraft performance and do not 
account for how fleet-level emissions will change with the introduction of new, more efficient 
aircraft.  Furthermore, the environmental and economical impact of a new aircraft is not 
only a function of the aircraft’s performance but also how the airline uses the new aircraft 
with other existing aircraft.  The allocation of existing and future aircraft models over a 
network of 257 airports evaluates the fleet-level impact of new aircraft by measuring 
changes in fuel burn, NOX emissions, local noise exposure, and direct operating costs (DOC) 
at the fleet-level.  Examining these fleet-level metrics helps to determine if NASA’s SFW 
goals are acceptable for meeting environmental goals established by various international 
organizations, such as ICAO and IATA, or whether attaining these goals requires more 
ambitious emission goals for future and current aircraft.  Studies examined how fleet-level 
metrics evolve from 2005 to 2050 with the introduction of new aircraft concepts.  Two 
specific studies concentrate on the year 2008 with a study on the impact of winglets, and on 
the year 2050 where additional studies explore fuel burn efficiency vs. passengers served 
tradeoffs.  This allocation approach shows that while meeting future aggressive technology 
development goals for individual aircraft, the total fleet emissions will continue to increase 
as travel demand increases, but emissions per passenger mile will decrease.  Furthermore, 
goals set forth for the year 2050 by IATA become unattainable without drastic decreases in 
passengers served, substantial improvements in fuel burn efficiency, or a substantially 
different introduction rate of new aircraft. 
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