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ÅIntroduction

ÅAircraft Designed to reduce noise

ÅAircraft Designed to reduce global warming 
potential

ÅConclusions

Presentation Overview  
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LOW NOISE CONCEPTS

ÅCranfield program linked to the Cambridge/MIT Silent  

aircraft Initiative

ÅBaseline conventional design

ÅNovel concept down-select

ÅBroad delta concepts

ÅAft-Mounted Engine (AME) 

ÅSAX-10 (SAI team)

ÅCranfield BWB

ÅNarrow Delta (ND)

ÅBroad Delta (BD)

ÅJoined Wing (JW)

Research into Aviation and the Environment  - Configuration 
options for Silent Aircraft Initiative
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MAIN CONFIGURATIONS STUDIED

TAILLESS BROAD DELTA

V-Tail Broad Delta Aircraft
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Description Symbol Units Baseline BDSF BDFT 

Wing Area S [M
2
] 245.1 509.0 355.7 

Wing Span B [M]  44.3 45.9 41.6 

Wing Aspect Ratio A - 8 4.13 4.87 

Wing Quarter Chord Sweep Ø1/4 [deg] 33 25.6 30.2 

Wing Taper Ratio l - 0.207 0.181 0.283 

Thickness-to-Chord Ratio t/c - 0.11 0.1013 0.1013 

Lift -Drag Ratio (Max) L/D - 17.7 18.4 19.9 

Cruise Lift Coefficient (CL)cr - 0.55 0.242 0.338 

Operational Empty Mass MOEW [kg] 94,595 77,422 74,061 

Mass of Payload MPAY [kg] 23,760 23,760 23,760 

Mass of Feul Required M f [kg] 44,694 37,857 30,912 

Total Static Thrust T0 [N]  579,130 428,139 405,952 

Total Overall Mass M0 [kg] 160,886 139,039 128,732 

Noise at ICAO Point - dB(A) 93.8 73.5 72 

 

LOW NOISE CONCEPTS - PERFORMANCE 
COMPARISONS (subject to powerplant drag 
verification)

ÅAircraft Designed to be more environmentally 

benign

ÅA-6 Greenliner (conventional configuration)

ÅBWB

ÅBox Wing

ÅMRT-7 in-flight refuelling tanker

CRANFIELD RESEARCH
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Vehicle Efficiency
ÅAdvanced engines
Å Fuel efficient (less CO2)
Å Reduced NOX
ÅMinimised contrail impact

ÅReduced airplane weight

ÅImproved aerodynamics

ÅAlternate speed / altitude

A-6 Conceptual 
Design

Healthier Passenger

Experience

Improved Life Cycle / 

Sustainability

Improved Impact on 

Local Community

Reduced Global 

Atmospheric Impact
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Local Environment
ÅLocal air quality
ÅAirport noise

A-6 Conceptual 
Design

Noise
ÅLow Noise Engines and Nacelles
ÅQuiet Takeoff and Landing Procedures
ÅReduced Airframe Noise
ÅQuiet Ramp Operation

A-6 Conceptual 
Design
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Local Air Quality

ÅReduced engine & APU NOx emissions

ÅReduced particulate engine emissions

ÅStartup emissions reduction

ÅFuel venting control

Åsingle engine or electric taxi

A-6 Conceptual 
Design

Healthier Passenger

Experience

Improved Life Cycle / 

Sustainability

Improved Impact on 
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Reduced Global 
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Cabin Experience
Å Lower cabin altitude 
Å Better air filtration
Å Higher humidity
Å Improved cabin baggage stowage
Å Improved seats
Å Quieter cabin

Healthier Passenger

Experience

Improved Life Cycle / 

Sustainability

Improved Impact on 

Local Community

Reduced Global 

Atmospheric Impact
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Sustainability
ÅMaterial choice for recycling
ÅNon hazardous materials
ÅLow energy / Low waste manufacturing processes

Recycling

Cranfield A-6

MTOW: 209,410kg
Design Range: 7500nm
Design PAX: 375
Wing span: 64m
Length: 67m
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ÅEngines
ÅNoise shielding
ÅPotential for increased diameter

ÅEfficient high aspect ratio wing
ÅNatural laminar flow wing

ÅLow sweep
ÅLow Mach number

ÅLarge cabin
ÅDiameter
ÅLength

Effects of proximity of 
engines to tailplane
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