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Fig. 1 Typical airflow behavior in the forward fuselage
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Fig. 2 Sketch of the nose control points and curves
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Fig. 3 Definition of aft upper control curve
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Fig.7 Curvature of control curves
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Fig. 4 Single-curvature windshield nose model
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Fig.9 Curvature of control curves after reshaping
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Table 1 Comparison between original and

reshaped nose geometry

CL Cp L/ Co TFFBH He 3 n
VAL 0.561169805 0.027930274 20.09181134 4.8%
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Fig. 10 Nose model with transverse control curve
5.3 HBRMAUEILE

F& CFD JH3RZ I 1 50 2l 48 1 32 1 2 (9 2
RIS T BE 15 22 i 8 A T 95 T I ) 4R AR A
KA G BIAT B ZOR B W iR I, SR o 3
B 1 42 1) 2 1) 2 550, 00 AU DX 38 3 30 MR 2 2 AT ek
L MR RN OL AL IS BRI IS k11 518 12 fros.

B 11 #HBBRERITSLnENEE

Fig. 11 Pressure contour of the original model

E12 BEEHINLERTRLHNENZE
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Aerodynamic design of forward fuselage
using NURBS with engineering constraints

HUANG Shan', SONG Wen-bin', ZHOU Feng®’, WANG Jun-hong®, ZHANG Mei-hong”

(1. School of Aeronautics and Astronautics, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Aircraft Design and Research Institute of COMAC, Shanghai 200232, China)

Abstract: Conic curve is mostly used in traditional aircraft design process due to its good geometric char-
acteristics, but its ability of shape deformation is limited to its single control parameter, while flexible shape
deformation is the main characteristic of NURBS (Non-Uniform Rational B-Splines) curve. According to the
configuration layout and the ergonomic constraints in the aircraft design process, NURBS curves and surfaces

are used to implement shape parameterization and to generate flexible geometries for the forward fuselage,
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where related constraints are embedded in the parametric model. Relative lengths and angles are used to de-
scribe the control points of NURBS curves, CFD analysis is performed and the parameters are optimized to
gradually reach a satisfactory forward fuselage shape. In addition, a transverse control curve is added at
windshield area to further improve the local airflow. The results indicate that: it is a rapid and convenient
way to obtain a desired shape by combination of the methods of NURBS and CFD; it’s more flexible to con-
trol shape. Adding transverse control curve can improve the local airflow at the windshield area.

Key words: NURBS; single-curvature windshield; geometric parameterization; CFD; transverse control

curve
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