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Optimization Design of an Airplane General Scheme on the
Reduction of Fuel Consumption

Zhang Xu, Yue Liangming, Wang Bin
(The Second Research Institute, China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Fuel consumption is one of the most important parameters in judging the economical efficiency of air-
planes. Based on the Breguet range equation, main ways to reduce the fuel consumption of airplane are dis-
cussed. Under the background of conceptual design of an airplane, influence studies of cruise speed, cruise alti-
tude and aspect ratio of wing on the block fuel and the maximum take-off weight(MTOW) are carried out on the
premise of little change in the general layout, According to the research results, general layout optimization and
certain developments are applied to the initial design, and the changes of block fuel, operational empty weight
(OEW) and MTOW are analyzed during the developments. The results indicate that the optimization design
brings a 3. 92% decrease in the block fuel and a 100 kg reduction in MTOW during the same design range.
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Table 1 Basic planning description
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Fig.1 MTOW vs, cruising speed



%23 TS R T HMHFER CALB A T BINARTHIR 227
4820 5100
4800 | 5000 |-
2 1 &
§ 4780 B 4900
g: 4760 g: 4800
4740 | 4700 k

4720 1 1 1 1 1 1 1 J
071 072 073 074 075 076 0.77 0.78

Ma

B2 v e O S R B A L il 4%

Fig.2 Block fuel mass vs. cruising speed
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Fig.4 Block fuel mass vs, cruising altitude
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Fig. 6 Block fuel mass vs. aspect ratio of wing
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Fig. 7 Comparison of the basic layout and the

optimized layout
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