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Adaptability Inspired Conceptual Design of Short-Haul Civil Jets
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Abstract ;: The idea of design for adaptability is presented to cope with the uncertainties in aircraft concep-
tual design, such as custom requirements, competitive market and technical maturity. The meaning of
adaptability in aircraft conceptual design is that when beginning to design the first version of aircraft,
the possibility of the advanced technology applications should be considered for its successor to meet fu-
ture requirements and competitive market. The conceptual designs of a short-haul civil jet and its suc-
cessors are demonstrated using the idea of design for adaptability. The configuration for first version of
the short-haul civil jet is featured with rear-fuselage-mounted engines, and its purpose is to pre-set the
room for advanced propulsion and wing technology applications for the successors, i. e. the second and
the third versions. The first version N1 adopts the current mature technology (geared turbofan engine
and supercritical wing). The second version N2-A and N2-B adopt open rotor engines and less swept
wing with natural laminar flow technology, respectively. The third version N3 adopts open rotor engine
and natural laminar flow wing simultaneously. The successors (N2-A, N2-B and N3) can be derived
from the first version N1 smoothly, and a family of short-haul civil jets has an excellent inheritance.
Compared with the fuel consumption of the version N1, that of the version N2-A and N2-B can be re-
duced by 17% and 7%, respectively, and that of version N3 can be reduced by 26%. The family of
short-haul civil jets presents good sustainability.

Key words: aircraft; conceptual design; adaptability; open rotor engine; natural laminar flow
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Fig.1 A model of open rotor engine
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Fig. 2 Comparisons of two wing configurations
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Fig. 3 Roadmap of configuration evolution for the short-haul civil jets
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Tab, 1 Primary parameters of the basic version
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Tab.2 Key parameters of the laminar wing
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Tab.3 Evaluation results of performance for the family

of short-haul civil jets
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