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Aviation Environmental Issues

Global Climate

Understanding and
addressing the impact of
aviation on Earth’s climate

Community Noise Levels
Curtailing significant aircraft noise
impacts around airports

Water Quality

Limiting or reducing
impact of aviation on
water quality

T ——"
Air Quality

Limiting or reducing impact of
aviation on local air quality
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Aviation Environmental Governance

United States FAA Office of Energy and Environment
 Policy and decision-making

» |ICAO CAEP—Emissions stringency, long-term
goals, green house gases, influence future fleet

» FAA JPDO—airspace redesign, efficiencies in air
traffic management, energy conservation

d Regulatory compliance

» Airport authorities—environmental impact studies,
respond to public inquiries

» QOperators and airframe manufacturers—airframe
design constraints, operational fleet optimization
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Why Integrate Noise and Emissions?

DOT 2004 R&D Annual Review

“Ensure aviation remains a good neighbor.”

FAA 2005-2009 Flight Plan

(http://wwwl.faa.gov/aboutfaa/flightplan.cfm)
“Develop better technologies and analytical tools
to evaluate aircraft noise and emissions.”

FAA Joint Planning and Development
Office—Next Generation Air
Transportation System

“Create new analytical tools to understand better the relationship
between noise and emissions, the different types of emissions, and
the costs and benefits of different policies and actions”

||||||||||||||

U.S. Department of Transportation

Research and Innovative Technology Mﬂhmﬁﬂl




Aviation Environmental Tools Suite

FAA Office of Energy and Environment Effort
d Environmental Design Space (EDS)—future fleets

d Aviation Environmental Design Tool (AEDT)—aircraft
performance, emissions, and acoustics

4 Aviation Environmental Portfolio Management Tool
(APMT)—environmental and economic evaluations,
benefit/cost

(] Standardized Aviation Databases

» Fleet—industry and government (Campbell Hill,
BACK, BADA, ANP)

» Airport—government (NFDC, DAFIF, AVN)

» Movements—schedule and radar (ETMS,
ETFMS, OAG, others)
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Aviation Environmental Tools Suite

Vehicle Noise
Design Tools

Technology Vehicle

Impact = —2Design Tools—— EMissions
Forecasting Interface Design Tools

Vehicle Cost
Assessment

Microeconomic Macroeconomic l.

Assessment € rAssessment
Tools Tools
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AEDT Functional Schematic
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AEDT Scenario/Study Construction
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e Analysis of Noise Exposure
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Example of Regional Airspace Design
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Continuous Descent Approach (CDA)

nautical miles
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CDA Vertical Approach Profiles
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Example Improvements from CDA

10,000 ft AFE to Touchdown

% Change Relative to Baseline
Emiss Str?:]ght' Downwind | Southern
CcoO -8.7 -13.8 -26.7
THC -8.8 -11.0 -23.9
NMHC -8.8 -11.0 -23.9
VOC -8.8 -11.0 -23.9
NOx -18.1 -32.3 -51.8
SOx -14.7 -26.9 -46.1
CO:2 -14.7 -26.9 -46.1
H20 -14.7 -26.9 -46.1
Fuel -14.7 -26.9 -46.1
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Example Assessment of Fuel Burn

Fuel Burn in Kg
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S A G E 2 0 0 0 I 765744 - 1300661 8785073 - 10465616 [ 35872534 - 42006372 I 138347790 - 168835275
[0 1309662 - 1929457 10465617 - 12425310 [ 42006374 - 48042770 [l 168835276 - 223220244
F u E I B u r n 1920458 - 2652601 12425311 - 14804738 [ 48942780 - 56401812 [ 223220245 - 286140053

2652602 - 3507676 14804730 - 17513384 I 56401813 - 66030702 I 256140084 - 401880224
3507677 - 4543627 17513385 - 20685480 [ 66039703 - 7av50065 I 401880225 - 5052084308
4543628 - 57TO6E06 20685481 - 24754155 [l 78750966 - 04836411 I 595264390 - 1001782553 14
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Annual Fuel-burn Estimates by Region

Fuel Burn Bunkers by region of flight origination
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Airways Design—RVSM Efficiency

Mean Lateral Wind Component 8000 to 12000 m Post-RVSM (m/s)
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RVSM Fuel-burn Benefit Prediction

US Domestic RVSM Analysis Results

[ Fuel Burn B NOX | I

An (%)

Analysis Method
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