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Industry
Commitment:

-50% from
2005 by 2050

Courtesy of ICAO forum on technical issues ICCAIA

Efficient mission 
planning

Gen II Air Traffic Control 

Fischer Tropsch fuels
Bio-Fuels – HRJ / SPK
Fuel blends
Hydrogen fuels

More efficient engines
Integrated airframes
Lightweight materials

NGO & Policy-maker Goals:
Absolute reductions

Bio-Fuels

Measures
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Fuel mileage = V * L/D
SFC * W FHV

v
FHV

v
F

w
SFC

propulsivetransferthermaloveralln

f

×××
=

×
»=

hhhh
00

FPROPR
T41

Core �

LPT �  
Fan �  

Duct Loss
Nozzle �

=  Fuel Flow
=  Thrust

FHV =  Fuel Heating Value
h =  Efficiency
v =  Velocity
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Propulsive 
Efficiency 

OOOOprop

Thermal Efficiency h th

x Transfer Efficiency h tran
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Approaching 
Theoretical Limit, 
i.e., Open Rotor 

Propulsive 
Efficiency

Approaching 
theoretical Limit, i.e., 
stoichiometric TET, 
ultimate component 

efficiencies, 80+ OPR.
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r 

/ l
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 @
 0

.8
M

n

Approaching practical 
limit for Low NOx 

combustion?

Entitlement:   
30% theoretical 
improvement @ 

0.8Mn
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Fuel mileage = V * L/D
SFC * W
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Fuel mileage = V * L/D
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Aerodynamics
Efficiency

Composites
Weight, reliability

Integrated 
Propulsion System
Weight Efficiency

Diagnostics & 
Prognostics
Reliability

Materials
SFC, weight

Acoustics
Access, Productivity
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Coatings
Reliability 
Life

Low Emissions 
Combustor

Next-Gen Disk
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1995 2000 2005 2010 2015 2020 2025 2030 2035

Year

Ref.

- 5-8 %

Prev Generation
BPR=5-8
2000 SOA Cur Generation

BPR=8-10
Products

- 16 %

- 10%

ADVENT & HEETE

Adv Turbo Fans
with BPR 10-12

- 26 %
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Open Rotor
BPR>35
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