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Conceptual study




Mission fuel vs FPR  NeA
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Fan Pressure Ratio
Switching from DDTF to GTF allows to capitalize on the DDTE=Direct-Drive TurboEan

potential of lower FPR for propulsive efficiency improvement GTF=Geared TurboFan

Dagget, D., Brown, S., and Kawai, R., Ultra-Efficient Engine Diameter Study, NASA/CR-2003-2123£_5|
7 Guynn, M., et al., Engine Concept Study for an Advanced Single-Aisle Transport, NASA/TM-2009-215
Guynn, M., et al., Refined Exploration of Turbofan Design Options for an advanced Single-Aisle Transport; |
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NOVA compared to existing aircraft &g' N#A

NOVA P
Range = 3000 NM

180 pax

2-3-2 cabin layout

Mach 0.82 @ 37000 ft

Fuselage length =38.3 m

Wing span =43.1 m

MTOW =79t

BPR = 16 SFC 15/20%
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Aerodynamic performance evaluation tools
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Design of the NOVA configurations
Fuselage




Fuselage N&A

Two wide (and short) fuselage geometries were designed and evaluated both
aerodynamically and structurally

~ Elliptical / Lifting < —

Structural analysis

Finite Element analysis has been conducted to evaluate the mass penalty due to non-
cylindrical fuselage entirely manufactured with composite materials

fuselage flange laminate
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ﬂl - elliptical lifting Lifting + tension rod
: S o
Y % SIEEE S SEOey SE TN Fuselage frames calculated by finite elements

The elliptical and lifting fuselage sections are heavier per unit length but a 2-3-2 cabin
layout allows to shorten the fuselage by 14% compared to a single-aisle
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Conventionnal Elliptical Lifting Lifting + tension
Fuselage weight rod
per unit length reference +23% +29% +18%
per unit area reference +0.7% +5% -4%

Due to superior aerodynamic performance the lifting fuselage was preferred for NOVA
m‘x OMNERA
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Design of the NOVA configurations

Wing and winglet










Aerodynamics of winglet & gull wing N#A

- The winglet allows to - The aerodynamic - However, we feel confident
reduce the lift induced drag performance of the that this aerodynamic
component by 16%, with designed gull wing is slightly penalty is not inherent to
also a positive effect on reduced compared to the gull wing shape itself

, wave drag, so that the total baseline wing (in the order and that it would be offset
§  reduction amounts to 13 of 3 drag counts at cruise by an adaptation of the wing
£ drag counts at cruise conditions) root airfoils
2 iy
s condition
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Outline N&A

Design of the NOVA configurations

Under-wing engines
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NOVA GTF engine ~ NeaA

The FPR=1.4 GTF engine was designed from scratch using thermodynamics considerations
It features :
a length/diameter ratio of 2 combined with a short nacelle to mitigate the wetted area
slim nacelle cowls to limit weight and drag increase
a negative scarf inlet for community noise reduction
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Cruise BPR 16

OPR 42

Fan diameter (m) 2.16

Cruise MFR (kg/s) 260

Cruise FPR 14 A thrust vectoring study for trim drag
Key figures of the NOVA GTF engine minimization can be found in the paper
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Selected position

‘W/O engine
Top view

W/O engine |
Bottom view

W/ engine
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