
Air Resistance (Aircraft)

(1) Purpose
To suppress CO2 emissions from aircraft, reducing fuel consumption is of the utmost 

importance. From the standpoint of flight operations, this might be achieved by switching to 
new aircraft models and improving operation methods. From the viewpoint of engineering, 
this might be achieved by improving engine fuel efficiency, reducing airframe weight, 
improving the lift-to-drag ratio, and using alternatives to fossil fuels. This section discusses 
technology that will contribute reductions in CO2 emissions by reducing air resistance and 
thereby improving the lift-to-drag ratio.

(2) Social and technological requirements for technical issues
[1] By 2015, the European Union (EU) is scheduled to introduce a new tax on aircraft CO2

emissions. This will require marked reductions in CO2 emissions by that time. One aircraft 
operating company, easyJet Co. Ltd., intends to reduce the CO2 emissions from its aircraft 
50% by 2015, while aircraft manufacturer Boeing Co. has announced the Performance 
Improvement Package (PIP) for Boeing 777 model aircraft, which is intended to reduce CO2

emissions by upgrading existing airframes. Furthermore, there are growing needs for 
technologies that will lead to CO2 emission reductions from newly built airframes.

(3) Potential mechanisms for realizing advanced key parameters
As measures of reducing air resistance and improving lift-to-drag ratios, the following 

points can be considered:
First, takeoff and landing characteristics will be improved in order to improve fuel efficiency 

and reduce environmental loading. [2] To achieve this improvement, we intend to establish a 
technology that simultaneously optimizes airframe cruising configuration and high-lift devices
for use during takeoff and landing. This optimization will be realized using morphing 
technology (technology for freely changing an airframe shape). 

Next, friction resistance will be reduced to improve cruising characteristics and fuel 
efficiency. To achieve this, we will establish a natural laminar flow wing design technology 
and develop a technology capable of converting a wing boundary layer into a laminar flow by 
means of boundary layer control.

Additionally, the induced resistance and interference resistance will be reduced to improve 
the cruising characteristics, thereby increasing fuel efficiency and reducing CO2 emissions. 
To accomplish this, we will establish a technology capable of reducing induced resistance 
through use of optimum wing end devices and flap scheduling, as well as a technology 
aimed at reducing aerodynamic interference between fuselage and wings.

(4) Future society outlook
Based primarily on technologies that are already close to practical use, we intend to reduce 

CO2 emissions by 50% by 2015. This will be accomplished by promoting technological 
developments aimed at reducing air resistance and improving the lift-to-drag ratio. 
Furthermore, we envision further air resistance reductions by the 2030s that will utilize 
morphing and other breakthrough technologies that have yet to be established.
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Using a value of 100 for the year 2007.

Baseline Climate plan
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