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PROFILO AERODINAMICO

+Maggior Efficienza Aerodinamica:

— minore resistenza nella penetrazione dell’aria
— minore spinta dei propulsori

— minor consumo di carburante

— minori emissioni in atmosfera

— minor rumore aerodinamico (airframe noise)
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SILENT INITIATIVE
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45th ATAA Aerospace Sciences Meeting and Exhibit Special Session — Towards A Silent Aircraft
Jan 8-11, 2007, Reno, Nevada

Airframe Design for “Silent Aircraft”

. ® oo T i
J. 1. Hileman . Z. S. Spakovszky'. M. Drela*
Gas Turbine Laboratory, Massachusetts Institute of Technology, Cambridge, MA, 02139

M. A. Sargeant®
Cambridege University, Cambridge CB2 IPZ, UK

SAX-12 SAX -20 SAX -40
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COMPONENTI DEL RUMORE
AERODINAMICO

Aircraft Noise Engine/airframe interference

Alrframe
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RUMORE AERODINAMICO
IN DECOLLO ED ATTERRAGIO

Take-off Approach
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RUMORE AERODINAMICO

APPROACH (long range aircraft) | | APPROACH (short range aircraft)
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Trend in transport aircraft fuel efficiency’
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Engine fuel Fuel: C,H,+S )
combustion ] Complete combustion products:
Air COy + Hy0 + Ny + 05 + S0,

#- - Actual combustion products:
N2+02 602+H20+H2+02 +HUI
+C0 +HC + soot + 50,

Direct emissions

Atmu!pheric & @

rocesses Ocean Chemical Microphysical
P * uptake reactions processes

Changes in
radiative forcing
components

Climate Chﬂ“ﬂe [:Ilannes in temperatures, sea level, ice/snow cover, precipitation, eic.
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Impacts Agriculture and forestry, ecosystems, energy production
and consumption, human health, social effects, etc.
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Sources: Okanagan Liversiy College in Canada, Denarfmend of Geogranfy, Uiversily of vibrd] Schodl of Geograniy: Uniled Siakes Emdronmeantal Arokcion Agency (ER4)
Washingforn; Climafe Change 1995 The Science of Climale Change, comfrifution of 1 m'k.mumm { fio the Second Assessment Report of e inferpovermmantal Band on
Climate Change, UNEP and WM, Camiriige Universily Press, 1006,
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Worlwide passenger air traffic fuel consumption (iiters per 100 ASK)

8 litres
per pax/100km

5 litres

per pax/100km

3 litres
. . per pax/100km
Current and future o

generation of aircraft
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SAX-40 Fuel Efficiency

In addition to quiet, analysis

suggests high fuel efficiency.
SAX-40

Toyota Prius
Hybrid Car

Boeing 777
Boeing 707
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Non-SAX data cited from Lee,
Lukachko, Waitz, and Schafer (2001)
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"/ ot e o he new
generation of the 2010 Toyota/Prius
at the 2009 NAIAS. Powered by.asg
1.8-liter Atkinson-cycle foug
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| SAX 40 - Silent Aircraft Conceptual Design

GRAZIE
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