Aviation and the Environment

Our Commitment to a Better Future

March 2008

The statements contained herein are based on good faith assumptions and provided
for general information purposes only. These statements do not constitute an offer,
promise, warranty or guarantee of performance. Actual results may vary depending
on certain events or conditions. This document should not be used or relied upon for
any purpose other than that intended by Boeing.



Emissions from human
activities are increasing
concentrations of

greenhouse gases that
lead to climate change.

Of the greenhouse
gases, CO:2 has the
longest-lasting, global
effects.

Data based on World
Research Institute (WRI)
report.
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Presenter
Presentation Notes
NOTE: The data for this chart was provided to Boeing by, and is used by IATA.  They quote WRI as their source.  The data is available via WRI.org CAIT database but in slightly different sectors.  IATA has combined some sectors and further segmented other sectors presumably using data by specific request from WRI and/or using WRIs extensive, though sometimes slightly conflicting documentation.  Much of the text below comes from the WRI publication “Navigating the Numbers: Greenhouse Gas Data and International Climate Policy” and mostly address all green house gasses (GHG) but does have some CO2 breakout discussion. 

Transport (Road, Air and Other) accounts for about 14 percent of global GHG emissions, making it a major contributor to global climate change. This is equivalent to 18 percent of global CO2 emissions (chart totals round to 17%) and 24 percent of CO2 emissions from energy-related sources. Within this sector, road transport, at 72 percent of the sector and 10 percent of global GHG emissions, accounts for the largest share. Aviation (domestic and international) amounts to about 12 percent of transport emissions, and 2 percent of overall GHGs. Transport includes a small amount of electricity (indirect emissions) as well as all direct emissions of fossil fuel combustion associated with transport activities. This sector does not include, however, emissions pertaining to the manufacture of motor vehicles or other transport equipment. Those emissions are contained in Industry.



Land-Use Change and Forestry includes both emissions and absorptions of CO2 from things such land clearing for permanent croplands (cultivation) or CO2 Land-Use Change & Forestry & Forestry pastures (no cultivation), abandonment (with subsequent regrowth), shifting cultivation, and wood harvest. It is important to note that WRI’s report does not assess end use/activity-level emissions using a full lifecycle approach. In particular, “upstream” emissions pertaining to mining, extraction, and processing of fossil fuels and other minerals are not allocated to end uses (such as transport and aluminum production), but to their own end uses. Similarly, transport-related emissions do not include emissions associated with the actual manufacture of motor vehicles or other transport-related equipment, which are included under “Other Industry.”



Cement, Chemicals and Other Industry.  IATA separates the WRI Manufacturing and Construction or ‘Industry’ segment into these three segments.   The GHG emissions associated with manufacturing and construction industries represent approximately 21 percent of world GHG emissions. This figure includes direct fossil fuel combustion (49 percent), indirect CO2 emissions from electricity and heat consumption (35 percent), and CO2 and non- CO2 emissions from industrial processes (16 percent). Within the industry sector, (1) chemicals and petrochemicals (23 percent), (2) cement (18 percent), and (3) iron and steel (15 percent) account for the largest shares of sector-wide emissions.



Building Light and Heat plus Other Electricity and Heat.  IATA separates the WRI Electric and Heat sector into these two elements.  Electricity and heat account for 25 percent of global GHG emissions, making it the largest sector. This is equivalent to 32 percent of global CO2 emissions (shown on the chart) and 43 percent of CO2 emissions from energy-related sources. Within this sector, electricity generation accounts for the largest share, at 68 percent of the sector and 17 percent of global GHG emissions.  Heat (including combined heat and power) amounts to about 5 percent of worldwide emissions, and other energy industries account for roughly 3 percent.

More than 40 percent of all electricity is consumed in buildings, either residential (23 percent) or commercial and public (19 percent, collectively).  Industry accounts for a further 35 percent of all electricity use. About 9 percent of electricity is consumed in energy production and processing (for example, refineries), with an equal amount lost in transmission and distribution (transmission and distribution losses are significantly higher in developing countries). Relatively small amounts are consumed in agriculture (2.3 percent of total) and transport (1.4 percent, mostly from rail). With respect to fuel types, coal powers 38 percent of global electricity supply. Gas, nuclear, and hydropower follow with shares of 20, 17, and 16 percent, respectively. Residential and industry sectors dominate public heat consumption, at 39 and 33 percent of the global total, respectively. Smaller amounts come from energy production and processing (9 percent), other buildings (8 percent), and distribution losses (7 percent). In terms of fuel sources, most heat is generated by gas (53 percent) and coal (36 percent).



Other Energy sources are emissions from fuel combustion in (1) commercial and institutional buildings, (2) residential buildings, (3) agriculture, forestry, or domestic inland, coastal and deep-sea fishing, and (4) remaining non-specified emissions.  IATA has also included fugitive emissions into this category.  Examples of fugitive emissions are emissions from gas venting/flaring, oil & natural gas systems and coal mining.



Industrial Processes -related emissions are allocated to end uses – that is, the gasses given off during chemical reaction of cement when it cures, for example as opposed to the manufacturing of cement as allocated in the manufacturing and construction portion shown in this chart as ‘cement’.


HIGHER
DECIBELS

MORE FUEL Early Jet Airplanes

90% Reduction in Noise Footprint

70% Fuel Improvement and Reduced CO:

(<b)
(%2}
>
)
>
Y
(D)
=
ra—
©
[€D)
o

LOWER
DECIBELS

LESS FUEL
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERm EEEEEEEEEEEEEEEEEEEER

New Generation Jet Airplanes

EVEN LESS

v

> 1990s

1950s

Noise footprint based on 85 dBa.

COPYRIGHT © 2008 THE BOEING COMPANY


Presenter
Presentation Notes
Aviation is one of the fastest advancing technology sectors in human history.  Since the beginning of the jet age nearly 40 years ago, technology has advanced the industry to achieve incredible reductions in the environmental impact of airplanes.  These advancements in technology have resulted in a 70% reduction in fuel consumption and therefore CO2 emissions (CO2 emissions from aircraft are directly proportional to the amount of aviation fuel consumed). In addition, today’s airplanes are 30dB quieter – or a 90% reduction in the noise footprint area when compared original commercial jets. 



This improvement trend will continue with the newest generation of airplanes – the 787 Dreamliner and 747-8 – both of which will offer an additional 15-20% improvement in fuel and CO2 as well as reduced noise footprints.  




How can we most effectively minimize aviation’s
Impact on the environment — specifically CO>
emissions?
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Our industry’s contribution to human-produced emissions is small – and we are focused on keeping it that way.




Focusing on a Clear Vision

» Technology unlocks the future

» CO, and fuel are the priority

« System efficiency is essential

» A global approach involves and benefits everyone

Achieving Specific Metrics and Milestones
* Pioneer new technologies

* Relentlessly pursue manufacturing and life cycle improvements
» Create progressive new products and services
* Improve performance of worldwide fleet operations

Delivering Global Aviation Industry Leadership

« Continually work together with the industry to promote effective global public
policies and best practices — for a better future
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Boeing Commercial Airplanes is committed to creating a better future for all of us. 

 

We begin with a clear vision of how to improve the situation – technology is critical, as it drives advancement. We also believe focusing on improving fuel/CO2 and system efficiency first will have the greatest impact on emissions. Lastly, solutions need to work for everyone, and for this reason we advocate a global approach.



Then we hold ourselves accountable to a specific plan, with specific metrics.



And we will continue to work with the industry to promote new thought leadership and share best practices.




Pioneer new
technologies

15%

Focus on improving fuel
and CO: efficiency,
reducing noise footprints
and developing low
carbon alternative fuels.

More than 75% of
R&D will benefit
environmental
performance.
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Relentlessly
pursue
manufacturing
and life cycle
improvements

100%

Develop ISO 14001
certification plan for
100% of BCA

manufacturing sites.

Use Lean+ practices
to reduce impact.
Maximize recycling
initiatives, including
metals and
composites.

Deliver
progressive new
products and
services

15%

Each new airplane
generation will deliver
at least 15%
improvement in CO>
and fuel efficiency.

Continue our
dedication to design
innovation.

Improve
performance of
worldwide fleet
operations

25%

Focus on achieving
25% efficiency
improvements in
worldwide fleet fuel
use and CO>
emissions by 2020.

Partner with
customers to achieve
performance.



Presenter
Presentation Notes
This is the plan and the commitments to which we are holding ourselves accountable. The following slides will explain each in a little more detail.



Note: We have evolved from “low carbon alternative fuels” to “sustainable biofuels”.


Pioneer new Relentlessly

technologies pursue
manufacturing
and life cycle
improvements

15%

Focus on improving fuel
and CO: efficiency,
reducing noise footprints
and developing low

carbon alternative fuels.

More than 75% of
R&D will benefit
environmental
performance.
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Deliver
progressive new
products and
services

Improve
performance of
worldwide fleet
operations
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Presentation Notes
Improving the environmental performance of our products is a priority and is demonstrated by Boeing’s investment in pioneering new technologies. More than 75% of BCA’s Research and Development continues to contribute to improving the environmental performance of our products—Fuel efficiency continues to be a core focus of our R&D portfolio, lowering fuel use lowers CO2 emissions.  We are striving to make our airplanes quieter in the community as well as inside the cabin.  We do continue to look keeping our innovation pipeline open to include far reaching projects such as the search for low-carbon alternative fuels for aviation use, which has evolved to sustainable biofuels.








Demonstrating alternative, low-carbon life cycle fuels
Conducting the first biofuel demonstration on a commercial airplane

Researching potential of future environmentally

progressive fuels
Plants, including algae, could supply fuel for the world’s airplane
fleet while absorbing CO, from the atmosphere

Accelerating deployment of viable sustainable

alternative low carbon life cycle fuels
Initiated industry working group to facilitate alternative fuel
research
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Alternative fuels are a key element of Boeing’s efforts to pioneer new non-conventional, innovative solutions, which has evolved to sustainable biofuels.



For every kilogram of fuel not used, approximately three kilograms of CO2 are not emitted. Boeing Commercial Airplanes is dedicated to designing increasingly fuel-efficient airplanes that use less and less fuel to begin with. We are also working with industry leaders to pioneer the development of plant-based biofuels that reduce net CO2 emissions.



When fossil fuels are extracted and burned, the result is an increase in the amount of CO2 in the Earth’s atmosphere. When biofuels are burned, the result could be a zero net increase in CO2 emissions. Plants, trees, algae and other biological feedstocks naturally remove CO2 from the atmosphere. Because of the global nature of CO2 in the atmosphere, these biofuel feedstocks help reduce CO2 levels around the world, no matter where they are planted. 



Boeing is working with industry leaders to develop, demonstrate and deploy viable biofuel technologies. Our first goal is a “drop-in” fuel which can be used with no modifications to the engine or airplane. And our first demonstration of a commercial aircraft powered with biofuels is scheduled for 2008 with partners Virgin Atlantic and General Electric. Boeing is also continuing research into different plant-based feedstocks and refinement processes.
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Researching next generation materials
Example: Next generation composites
Result: Reduces weight, which reduces fuel use and emissions

Designing aerodynamic improvements
Example: Advanced wing design, raked wing tip
Result: Reduces drag which reduces fuel use and emissions

Researching improved propulsion systems
Example: Integrating new, more efficient engines
Result: Reduces fuel consumption and emissions and lowers noise

Researching less energy-intensive electric systems
Example: Reducing pneumatic systems
Result: Improving electrical efficiency improves fuel efficiency

Advancing more efficient operations and air traffic

management
Example: Advanced Arrivals
Result: Reduces fuel consumption and emissions and lowers noise


Presenter
Presentation Notes
Boeing is focused on developing technology to improve the environmental performance of its products.  There are many design factors which result in more fuel efficient design.  Here are a few examples of areas where we are focusing our research and technology.



Boeing continuously looks for airplane improvements in four areas of efficiency, structural, aerodynamic, propulsion and systems.  The use of carbon for major primary structure on commercial airplanes was pioneered on the 787 in order to reduce weight.  Research continues on applying the next-generation composite materials to future products to provide even more weight reduction which translates into less fuel used and lower CO2 emissions.  Aerodynamic design and engine research leads to lower drag, less fuel consumption and noise reduction.



The 787 pioneered the use of the “more electric architecture” to improve fuel efficiency by reducing the need to bleed pressurized air from the engines to power pneumatic systems.  System efficiency leads to power efficiency and less demand on the engine, which has environmental benefit. Work continues to further improve the efficiency of the electrical systems to provide even greater fuel efficiency benefits.



The development of fuel cell technologies for commercial aviation uses promises increased fuel efficiency for cleaner quieter operations with reduced emissions, including CO2, NOX and noise.  Boeing is working to mature the fuel cell technology through technology work and through a fuel cell demonstrator program based in our Boeing Technology Research Center – Madrid.  The technology demonstrator has accelerated our learning on how to develop requirements for air vehicle integration, with long-term potential for commercial applications.



Boeing is working with the airlines, the airports and the regulatory authorities to develop and implement more efficient operations and air traffic management.  One area of focus is the development of Advanced Arrival procedures.  Continuous Descent Approach (CDA) procedures have been shown to provide significant community noise reduction as well as reduced fuel burn compared to conventional step down arrival and approach procedures. Boeing is also working around the globe with partners on Tailored Arrivals that integrate near idle approaches into congested terminal airspace by incorporating constraints such as traffic, weather and community flight restrictions.  We are also fully engaged in the SESAR and Next Gen future ATM systems work evolving in Europe and the US.



The 787 was designed using state of the art optimization methods and features an advanced wing design which minimizes the drag and weight of the airplane to provide unmatched fuel efficiency and low CO2 emissions—20% lower compared to the airplanes it replaces.  Research continues to develop an even more efficient next generation of wings for future Boeing products.  Elements of these new designs include improved airfoil technology and advanced tip treatments with many more evolutionary and revolutionary technologies being researched.  Concepts such as the raked wing tip continue to enable new more structurally efficient and hence, more fuel efficient design.


Pioneer new Relentlessly

technologies pursue
manufacturing
and life cycle
improvements

100%

Develop ISO 14001
certification plan for

100% of BCA

manufacturing sites.

Use Lean+ practices
to reduce impact.
Maximize recycling
initiatives, including
metals and
composites.
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Deliver
progressive new
products and
services

Improve
performance of
worldwide fleet
operations
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An internationally recognized 1SO 14001 standard to
implement or improve environmental management
systems

* Promotes environmental stewardship

» Continual improvement

* Emphasis on prevention

A set of progressive manufacturing principles and
practices to reduce environmental impact

* Increases operating efficiency

* Minimizes waste

« Emphasis on conservation of resources

A commitment to recycling during all phases of the life
cycle
» Ensures airplane materials, including metals and composites, are
recycled for high-value industrial uses
* |dentifies environmentally progressive end-of-service solutions
« Promotes best practices


Presenter
Presentation Notes
Boeing’s Environmental Management system is integrated into how we do business. And it is implemented in the context of the internationally recognized standard ISO14001. 



In addition, Boeing promotes more efficient operation and minimizes production waste through its Lean initiative. The benefits of Lean are most clearly evident in the Boeing Production System ( BPS).  The BPS uses a systemic approach building upon an environment of stability, shared benefits, shared risks and continuous improvement.



Boeing embraces a life cycle approach to our products and processes.  It begins with incorporation of environmental impacts in manufacturing and maintenance in the design phase.  It includes working with our suppliers for use of environmentally preferred processes and continues with manufacture processes  and maintainability issues through to end of life considerations. 



We continuing to improve and reduce our environmental footprint through:

Design / Build – production process

Facility Design

Sustainable Process Choices

Energy Conservation




Complete Nov 2006

*

Complete Oct 2007
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ISO 14001 is an internationally recognized model for facilities that want to implement or improve an environmental management system.



ISO 140001 benefits include:

Internationally recognized system for environmental stewardship

Third party recognition of environmental benefits of BPS

Enhances image with public, regulators, customers

Demonstrates a commitment for continual improvement

Establishes emphasis on prevention rather than corrective action

Reduces environmental impacts of activities, products & services



Boeing’s Everett manufacturing facility officially received ISO 14001 certification on November 9, 2006.  This certification process assures the public and airline customers that Everett is doing its part to protect the environment. "This achievement shows we are serious about being a good environmental steward and we will continue to focus on improving our environmental protection and conservation efforts," said Ross Bogue, vice president-general manager, 747/767/777 Programs and the Everett site.



A plan is in place to ensure that all Boeing Commercial Airplanes manufacturing sites achieve ISO 14001 status by December 2008.








| ean

reduction in hazardous waste

total reduction in electricity use

reduction in water use

Source: 2001 - 2005 data
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As Boeing continues to lean out its operations, significant environmental benefits are being achieved.  Boeing has reduced hazardous waste 65% since 1998 while reducing hazardous waste cost by $12 million. From 2000 to 2005, Boeing reduced its hazardous waste by 16.9 million pounds, representing a 46% reduction.  From 2001 to 2005, hazardous waste was reduced by 42%.



Since 2002, Boeing Lean Energy Workshops have identified enough waste to save Boeing $9 million annually on lighting, heating and air conditioning in its Renton factories and offices.  Projects to reduce energy consumption such as efficient lighting, motors and control systems produced an 8% reduction in the 2006 energy budget.  Total electricity consumption has been reduced by 35% since 1998, while a reduction in water use is 21% from 2001 to 2005.



Implementation of water conservation practices resulted in a $1.4 million savings in the 2006 water budget.


58% of Generated Waste is Recycled

Recycling is part of our culture

Metals * Moving lines conserve energy and
resources
;egp;ir(/:f;ardboard/  Pursuing additional opportunities

through ISO 14001

Garbage

Wood Decontaminated soil

Dirt/Asphalt/Other

2006

Leading the first comprehensive
airplane recycling program

» Provides environmental progressive
end-of-service solutions

» Contains audit program to assure
-— and promote best practices
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Boeing promotes recycling of all solid waste. We employ an enterprise-wide program for recycling aluminum cans and plastic bottles. We also engage employees in finding solutions for continually improving manufacturing and operating practices.  In 2005, nearly 34,000 computer monitors were recycled through Boeing Surplus Sales.



More than 58% of the waste generated in 2006 was recycled.  Materials included paper, cardboard, plastics, wood, concrete, asphalt and soil.



Boeing initiated the formation of the industry-wide Aircraft Fleet Recycling Association (AFRA). Its mission is to promote safe and environmentally preferred management of aircraft end-of-service concerns, including:

Return of aircraft to revenue service

Return of engines and parts to the world fleet

Return of reclaimed metallic and composite materials back into commercial and aircraft manufacturing




Pioneer new Relentlessly

technologies pursue
manufacturing
and life cycle
Improvements
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Deliver
progressive new
products and
services

15%

Each new airplane
generation will deliver
at least 15%
improvement in CO>

and fuel efficiency.

Continue our
dedication to design
innovation.

Improve
performance of
worldwide fleet
operations



The 787 Dreamliner delivers:
20%* Reduction in fuel and CO,
28% Below 2008 industry limits for NOx
60%* Smaller noise footprint

Advanced Wing Design

Innovative Systems Enhanced Flight Deck

Technologies

Composite Primary Structure

Advanced Engines and Nacelles

*Relative to the 767
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The visionary design of the 787 is a shining example of how advances in technology have brought remarkable progress in the reduction of the environmental impact of aviation – and is representative of Boeing’s commitment to delivering progressive products that bring at least 15% improvement in fuel and CO2 efficiency.  



The advanced smooth wing technology brings simple pivot trailing edge flaps allowing for much smaller flap track fairings than on conventional airplanes.  This gives the airplane highly efficient lift-to-drag characteristics which reduces fuel consumption and CO2 emissions.  In addition, the wing incorporates trailing edge variable camber control to automatically optimize the wing configuration in cruise for even more fuel and CO2 efficiency.  



The enhanced flight deck is configured to take advantage of current and future advances in air traffic management and safety systems for more efficient flight paths.    



The composite structure has may advantages.  With respect to the environment, the composite materials allow for a lighter, simpler structure, which increases airplane efficiency and reduces fuel consumption and allows for lower thrust engines thereby reducing noise. 



The advanced engines incorporate a high bypass ratio (~10) that allows the engine to be quieter for the community and significantly reduce fuel consumption.  These next generation engines also burn fuel more efficiently yielding fewer emission such as NOx.  Innovative systems technology like the use of more electric systems to replace the less efficient pneumatic system to create, distribute and use energy more efficiently reducing fuel burn and emissions.



The net result is an airplane with 20% lower fuel consumption and CO2 emissions, and a 60% smaller noise footprint that the airplanes it is designed to replace.  In addition, the targeted NOx emissions are not only 28% lower than 2008 limits, but are well below what are anticipated to be the limits for many years to come.




The 747-8 delivers:
16%* Reduction in fuel and CO,
28% Below 2008 industry limits for NO,
30%* Smaller noise footprint

New Wing Design _
Enhanced Flight Deck

Advanced Materials

787 Dreamliner Technology
High-bypass Engines

Advanced Nacelles and Chevron Nozzles

*Relative to the 747-400
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The 747-8 is the new environmental benchmark for large airplanes and again shows Boeing’s commitment to delivering progressive products that bring at least 16% improvement in fuel and CO2 efficiency.  



The 747-8 was born of the highly successful and world recognized 747 family married with new technologies developed for the 787.  The new wing design brings advanced technology airfoils with raked tips to reduce cruise drag for improved overall performance and greater fuel efficiency.  Redesigned simplified flaps with optimized flap-track fairings improved rigging and aileron droop improve low-speed performance and noise.  



787 Dreamliner technology high-bypass engines optimized for the 747-8 for a quieter, more fuel efficient and lower NOx emission operations.  



As with the 787, the 747-8’s enhanced flight deck is configured to take advantage of current and future advances in air traffic management and safety systems for a more efficient flight paths.  



Overall, these technology advances bring a greater than 16% reduction in fuel consumption and CO2 emissions plus a 30% smaller noise foot print relative to the 747-400.  In addition, the NOx emissions are not only expected to be 52% (status) lower than 2008 limits, but are well below what are anticipated to be the limits for many years to come.



NOTE:  28% below CAEP/6 figure for NOx represents 747-8 and 787 Program targets.  The target ensures the appropriate confidence level to make guarantees to customers.  Program targets are used in the environment package for both the 787 and 747-8 charts so they are consistent when shown back-to-back.  747-8 product material, however, states a figure of 52% below CAEP/6.  This is the current status level provided by GE (ie, status is significantly better than target).  Because the 787 has two engine options (rather than one as on the 747-8) it’s simpler to show a target level instead of the level associated with each individual engine.


Pioneer new Relentlessly

technologies pursue
manufacturing
and life cycle
Improvements

COPYRIGHT © 2008 THE BOEING COMPANY

Deliver
progressive new
products and
services

Improve
performance of
worldwide fleet
operations

25%

Focus on achieving
25% efficiency
improvements in
worldwide fleet fuel

use and CO:
emissions by 2020.

Partner with
customers to achieve
performance.
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We’re committed to improving the performance of the current fleet.  We’ll be working closely with our customers, industry and government to achieve a 25% better fleet-wide fuel efficiency by 2020.  We will reach this goal by introducing new, more efficient aircraft to market, offering airplane hardware and software modifications, working with airlines to make operations more efficient, and working with Air Traffic Management solutions to optimize airspace navigation and efficiency around the world. Combined, such measures will lower operating costs, and reduce fuel use, emissions and noise – an overall improvement in environmental performance.


Opportunities to Reduce Emissions, Fuel and Noise

Airplane Improvements

Efficient Airline
Operations

Airspace Efficiency

Offer airplane hardware
and software
modifications to improve
life cycle performance

Lowers operating costs
and reduces fuel use,
emissions and noise
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Work with airlines to
develop and implement
best practices and
operational procedures

Reduces fuel use,
emissions and noise

Work with Air Traffic
Management providers
to optimize airspace
navigation and efficiency
around the world

Reduces fuel use,
emissions and noise
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There are three primary ways to improve the efficiency of worldwide airplane fleets, in terms of fuel use and CO2 emissions:

1 Airplane modifications help improve performance reduce fuel burn and CO2 emissions. For example:

Retrofit winglets (737/757/767) - Efficiency, Fuel burn, Noise

Avionics & System upgrades - fuel burn & emissions reductions via  optimized navigation

Retrofit Aerodynamic and Noise Improvements 

2. A compliment to hardware is the way airplanes are operated.  Boeing offers airlines support and guidance to maximize performance and reduce costs & environmental impact through best practices and decision support tools. For example:

Optimized Fleet Management - Improved utilization, Fuel burn

Airline Operations Control - Optimized Crew, Fleet and Rev Mgmt 

MRO - Maintenance Planning -  Efficiency, waste mgmt, recycling, hazardous materials

Service Bulletins - future best practice tool for improved Environmental performance?

Retrofits and modifications -  Efficiency, Fuel burn, Noise

Int. Material Management - Efficiency, Space and Shipping

Airplane Health Management - Efficiency, Fuel Burn, DSS

Maintenance Performance Toolbox  - Maintenance efficiency

3.  An additional area of support is ensuring the airspace in which Boeing aircraft fly is as efficient as possible.  Boeing realizes that this is a team effort that relies on regulatory and industry collaboration.  We can and are playing an active, leading role to help identify and implement airspace improvements.

ATM - Airspace Optimization -   Efficiency, Fuel burn, emissions & Noise

Advanced Arrivals (Tailored Arrivals & Continuous Descent Arrival) - Efficiency, Fuel Burn, emissions and Noise

Required Navigational Procedure (RNP) - Reduced Fuel Burn & Emissions, Optimized Noise Emissions, Improved schedule reliability & increased payloads.

Transformation programs (NextGen & SESAR) – Reduce congestion and increase efficiency.




/37 Improvements

/77 Improvements

Wing modified to reduce drag
Wing systems revision reduces drag

New raked wingtip for improved aerodynamic
efficiency

Wing control surface tailoring reduces drag
Engine inlet treatment for noise reduction

Engine improvements lowering emissions

Automated throttle control reduces takeoff noise footprint
Increased precision navigation for operational efficiency
Blended winglets for 3-5% aerodynamic efficiency
Lighter weight carbon brakes

Flight deck noise reduction

Maneuver load alleviation for lower empty weight
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Boeing continues to improve the current fleet of airplanes (in-production improvements and retrofits) which contributes to improving the performance of worldwide fleet operation. 



The Next-Generation 737 has consistently brought new technologies to the fleet beyond its initial entry into service. Quiet Climb technology automatically reduces thrust just after takeoff to safely and significantly reduce the takeoff noise footprint.  Required Navigation Performance capability to allows the Next-Generation 737 to fly more precise routes and allow safe operations in reduced weather minimums which reduces fuel burn by permitting safe landings at airports that otherwise would require airplanes to hold waiting for improved weather.  CFMI has contributed by developing a tech insertion package that increases the time-on-wing of the engine, but also reduces NOx emissions below 2008 limits.  The blended winglets are optional on the -700, -800 and -900ER and provide a 2 - 4% reduction in fuel and therefore CO2 emissions.  In 2008, carbon brakes will be available for the Next-Generation family reducing the weight for the standard capacity brake on the -600/-700 by 250 kilograms (550 pounds) and by 320 kilograms (700 pounds) for the high capacity brakes on the -700/-800/-900ER making the weight efficiency of the NG family even better and further reducing fuel consumption.  All of these technologies are available for retrofit on the Next-Generation 737 family. 



The 777 has also continued to improve since entry into service.  The newest family members have the latest technologies incorporated such as advanced raked wing tips, smaller wing vortex generators and a revised ram air inlet for lower drag, resulting in reduced fuel burn and lower CO2 emissions.  The engine inlets have a new smooth treatment to reduce noise levels.  The 777F will incorporate 787 maneuver load alleviation technology in the wing to reduce the operating empty weight yielding a more structurally efficient airframe.  These latest technologies are under consideration for offerability for retrofit on the existing airplanes.   


Alir traffic improvements can benefit the environment by —

Reducing inefficiencies in the current system
Current flight paths, departures & arrivals are not optimized for full efficiency

Relieving system congestion and delays
The worse the congestion gets, the more waste (emissions) is created

Integrating airplane and ATM capabilities
Current aircraft capabilities are not fully utilized for maximum efficiency

“ATM improvements could reduce emissions by up to 12%.” (IPCC)

“Cutting flight times by a minute per flight on a global basis would save 4.8
million tons of CO, every year.” (IATA)
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Putting efficient airplanes in an inefficient air traffic system is just throwing away the airplane improvements.



We’ve already mentioned what Boeing is doing to improve our airplanes to reduce the impact of aviation on the environment.  However, the savings from these improvements are diminished when airplanes must fly indirect routes or are forced to circle overhead, waiting to land.  To gain the most benefit, we need to couple our airplane design improvements with more efficient air traffic management systems.



Reduce inefficiency of current system:

Near-term opportunities exist to improve the efficiency of air traffic management systems to reduce fuel burn and CO2 emissions.  Current air traffic management systems are unnecessarily inefficient operations. More efficient routing, better arrival management, and optimized flight paths would reduce inefficient delays and time in the air – saving fuel and reducing emissions. 

 Improvements in air traffic management (ATM) and other operational procedures could reduce aviation fuel burn by between 8 and 18%. The large majority (6 to 12%) of these reductions comes from ATM improvements which it is anticipated will be fully implemented in the next 20 years. (IPCC report Aviation and the Global Atmosphere)



ATM efficiency improvements also have a multiplying effect.  Once we can reliably deliver the efficiency improvements, then we will also get the added benefit of the ability to reduce the fuel onboard the aircraft (thereby lowering the weight and overall fuel use for the flight).  



Relieving congestion & delays:

Increasing system capacity to reduce congestion will reduce the use of air traffic procedures, such as holding patterns, vectoring and long idling ground holds.  These procedures require additional fuel burn for these flights.



Airlines cannot fully realize currently available efficiencies.

Today, many technological advances Boeing delivers to airlines are largely lost within the legacy ATM system in which they are forced to operate. Boeing’s entire aircraft fleet offers significant cost saving features that cannot be fully realized because of today’s system constraints. Cost savings from our fuel efficient designs can be lost in delays and holding patterns above airports and while minimal maintenance designs can expedite aircraft turnarounds, crews waiting for clearance in congested skies lose valuable productivity savings. Precision navigation performance capabilities of modern aircraft are also largely unexploited by legacy ATM procedures.


Pioneer new
technologies

15%

Focus on improving fuel
and CO: efficiency,
reducing noise footprints
and developing low
carbon alternative fuels.

More than 75% of
R&D will benefit
environmental
performance.
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Relentlessly
pursue
manufacturing
and life cycle
improvements

100%

Develop ISO 14001
certification plan for
100% of BCA

manufacturing sites.

Use Lean+ practices
to reduce impact.
Maximize recycling
initiatives, including
metals and
composites.

Deliver
progressive new
products and
services

15%

Each new airplane
generation will deliver
at least 15%
improvement in CO>
and fuel efficiency.

Continue our
dedication to design
innovation.

Improve
performance of
worldwide fleet
operations

25%

Focus on achieving
25% efficiency
improvements in
worldwide fleet fuel
use and CO>
emissions by 2020.

Partner with
customers to achieve
performance.



Presenter
Presentation Notes
Note: We have evolved from “low carbon alternative fuels” to “sustainable biofuels”.




BEnvironmental collaboration workshop recently
held with the University of Washington and
Washington State University

Hidentified areas of collaborative research
M Alternative Fuels
BmFuel Cells
B ifecycle assessment
B Next generation materials

BMResearch proposal being developed based on
recent white paper down select

BContract awards expected by end of 2Q 2008

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



THANK YOU
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