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Abstract: The effective drag reduction of variable camber wing of wide-body passenger aircraft at realistic flight
condition can improve the performance and flight quality of passenger aircraft. The whole trimmed passenger air-
craft configuration is used as the research object, the variable camber model is established based on flaps and spoiler
deflection. The Reynolds averaged Navior-Stokes (RANS) equation is used to solve the drag precisely, and estab-
lish the response—surface model to perform the multiple flight conditions of different lift coefficients and Mach num-
bers with variable camber drag reduction. On this basis, the requirement of camber variable manipulation and gene—
ral drag reduction performance in practice flight process are analyzed, and the general profit of cruise efficiency is
evaluated based on Breguet equation. The results show that two camber settings can lead drag reduction in a large
range of lift. When the transport is cruising at a fixed altitude of 10 km, the variable camber wing can reduce the
drag with 1.9 cts, and improve the flight time and endurance with 0.72%. When the transport is cruising at stepped
altitudes of 8 km and 10 km, the variable camber wing can reduce the drag with 2.9 cts, and improve the flight time
and endurance with 1.19%.
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Table 2 General estimation of cruise efficiency at fixed altitude

BN I BHL 1/ cts Mm /b ARG A /km
0.40 0 - -
0.41 0 0 0
0.42 0 0 0
0.43 0 0 0
0.44 0 0 0
0.45 0 0 0
0.46 0.1 0 0.4
0.47 0.2 0.001 0.5
0.48 0.7 0.002 2.2
0.49 1.2 0.004 3.6
0.50 1.8 0.006 5.2
0.51 2.4 0.007 6.9
0.52 3.3 0.010 8.7
0.53 4.2 0.012 10.7
0.54 5.3 0.014 12.9
0.55 6.5 0.016 15.1
0.56 8.0 0.019 17.5
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Table 3 General estimation of cruise efficiency at

stepped cruise altitude

AR T REC WA /ets AUATHE /b ATERRS A /km

0.47 0 - -
0.48 0.1 0.002 2.3
0.49 0.1 0. 004 3.7
0.50 0.2 0.006 5.3
§£1 0.51 0.2 0.007 7.1
0.52 0.3 0.010 9.0
0.53 0.4 0.012 11.0
0.54 0.5 0.014 13.2
0.55 0.7 0.016 15.6
0.47 0 - -
0.48 0.1 0 2.2
0.49 0.1 0.002 3.6
0.50 0.2 0.004 5.2
[féﬁz 0.51 0.2 0.006 6.9
0.52 0.3 0.007 8.7
0.53 0.4 0.010 10.7
0.54 0.5 0.012 12.9
0.55 0.7 0.014 15.1
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