Economic Impact of Blended Wing Bodies in Transport Aircraft
Harry Sandstrom
AP Research STEM

Introduction
The design of a blended wing body aircraft allows for
more aerodynamic efficiency than the standard design of
conventional jet aircraft. They are necessary for improving
the standard transport aircraft which is reaching the end of
its design lifespan. With rising fuel costs, the necessity of
increasingly efficient aircraft is rising as airlines to look to
alternative methods of decreasing their fuel use. Blended
wing bodies have the possibility of introducing upwards of
30% increases in efficiency, but the amount of time and
money that must be put into their design does not currently
outweigh the fuel cost savings that they can provide.

Purpose
The purpose of this project is to analyze the savings in
fuel costs for aircraft through the implementation of blended
wing bodies. Through this analysis, the effectiveness and
possibility of their implementation can be seen.

Hypotheses
Alternative: The use of BWBs will provide a significant cost
reduction through fuel savings allowing for their
implementation
Null: The use of BWBs will not provide a significant enough
cost reduction through fuel savings to allow for their
implementation.

Research Question

Discussion

How much money through fuel savings can be
saved through the implementation of blended wing
bodies in regional transport aircraft?

Methods
All of the data was collected through secondary data
analysis from the DZYNE Ascent 1000 aircraft and the
2017 Southwest Airlines financial report. The
efficiencies of three aircraft were taken from the DZYNE
Ascent 10001 aircraft and analyzed based on the fuel
use, expenditure and distance traveled by Southwest
Airlines to see how costs could be reduced through the
implementation of the blended wing body.

Figure 2. DZYNE Technologies. “Ascent 1000.” DZYNE
Technologies, www.dzynetech.com/ascent-1000/.

With increased efficiency, aircraft can become more cost effective,
but are the improvements enough to provide enough benefits to lead to
their improvements. The rising prices have lead to an increase in the
percentage of operating expenses fuel costs make up. There has been
a trend in the rise of commerce of about 5% per year that proposes the
need for more efficiency over the market as its size increases. The
largest factor holding back their development is the overall
development cost, as the aircraft feature a design that has not faced
more than 50 years of development.
Due to the data acquired for this study, some limitations impacted
the accuracy of the study. The simplification of the aircraft efficiency
data made it the costs to operate the aircraft are not as close to real life
as possible. The data only accounting for fuel use over the maximum
range does not account for the changing fuel efficiency of aircraft as
they get lighter, as well as the differing fuel economy of shorter trips.

Results
Conclusion

As fuel price increases there is a trend for
increase of operating expenses. This data
was taken from the Southwest Airlines
2017 Annual Report to Shareholders2. If
fuel prices continue to rise this trend is
expected to carry onward, increasing the
need for more efficient aircraft.

Actual fuel spending was $3.94 billion
dollars2, or 27.5% more than prediction.
This larger expenditure is due to the simple
nature of the data acquired for the project.
The data acquired is more representative of
cruising expenditure as opposed to overall
expenditure.

Overall, aircraft could greatly benefit from the implementation of
blended wing bodies, with significant improvements in efficiency. WIth
these improvements, aircraft companies could significantly reduce their
bottom lines as fuel, one of their largest sources of expenditure.

Further Work
To continue this project, a more accurate analysis could be done
with computer modeling that is able to account for all steps of the flight
process, mainly taxi, takeoff and landing. Through this analysis the
efficiency of the aircraft could be highlighted in a more realistic use
case.
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