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Fig.1 The grid used
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Table 1 The effects of the computational domain size
on computational accuracy

HMRERF G Cp K
10¢ 0. 44466 0.03947 11.26597
40c 0.45383 0.03353 13. 53504
100¢ 0.45383 0.03352 13.53908
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Table 2 The effects of the grid density on
computational accuracy

PG C, Cp K
200 0.43437 0.03886 11.17822
60 7 0.45278 0.03361 13.47143
100 77 0.45383 0.03353 13.53504
130 F 0.45384 0.03354 13.53131
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Table 3 The effects of the thickness of boundary layer

on computational accuracy
Y max C, Cp K
10 0. 43086 0. 04066 10. 59613
5 0.44290 0.03423 12.94072
3 0.45387 0.03379 13.43208
2 0.45383 0.03353 13.53504
i 0.45383 0.03351 13.54312
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Table 4 Comparison between CFD results and ref. [7]

C, Crvoual Copressre  Chfrction K
A3 0.4395 0.03355 0.02637 0.00720 12.9
XWk[7] 0.4136 0.03268 0.02504 0.00764 12.6
HATRE 6.26%  2.66%  5.31%  5.76%  2.38%
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Table 5 Flight condition
KIEFRE  BE(m)  DHE(Ma) F#E(ws) WHE(Pa)
e 11500 0.85 295 21050
'L 0 0.24 340. 1 101325
RE  BER(K)  BE(ky/n’) HHERB(ms/kg)
AL 216.7 0.3384 1.4216 x 103
R 288.2 1.2248 1.789 x 103
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Table 6 Results at Ma =0. 85 on balanced flight

a®) G Cp Col(Cop) K erine (Konas)
2.41 0.3212  0.02085 -0.1870( -0.06) 15.4 (15.9)
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Table 7 Results at Ma =0. 24 on balanced flight

a(®) G Co
12.02 0. 9535

ColCu) Crom
0.02085 -0.2652( -0.04) 0.9882
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Table 8 Comparison on aerodynamic characteristics
at design cruise lift of different models

HEEH  of°) C, Coral Cppressure
BWBI1 2.41 0.3212 0.02085  0.015284
BWB2 4.46 0. 3208 0.01651  0.010807

HEEE  Cotain Cu(Cu) K crie Koo
BWBI1 0.005566 —0.1870( -0.06) 15.4 15.9
BWB2  0.005703 -0.0875( -0.03) 19.2 20.7
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Fig.13 Spanwise twist distributions for the
baseline and inverse designs
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Table 9 Comparison on aerodynamic characteristics
at design take — off lift of different models

HAEHR a°) Dy Cp C.(Cp) Cimax
BWBI 12.02 0.9535 0.02085 -0.2652( -0.04) 0.9882
BWB2 10.65 0.9535 0.01651 -0.1956( -0.03) 1.2624
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Table 10 Comparison on aerodynamic characteristics

at design cruise lift of different models

HEER o) € € prona Copressure

BWBI 1.36 0.1927 0.01258  0.006955

BWB2(1501)  3.98 0.1908 0.00921  0.0039%09
HEBH  Coicion Ca(Cup) Keruae Krx
BWBl  0.005625  -0.12390( -0.05) 15.4 15.9
BWB2(1501) 0.005302  -0.06421( -0.02) 20.4 2.6

AN, AR LR T R TR ERE R
150t RS CGRAT AR IS8 A R B4 510 0. 19
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Table 11 Comparison on aerodynamic characteristics
at design take — off lift of different models

HEER o) Dy Co Cr(Crp) Cimex
BWB1 5.57 0.6099 0.04395 -1.6968( ~0.03) 0.9877
BWB2(150t) 5.81 0.6102 0.03309 -0.8777( ~0.02) 1.2452
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Aerodynamic design and optimization of the blended wing
body aircraft for 250 passengers

LIU Xiao - jing, WU Jiang — hao,ZHANG Shu - guang

(School of Transportation Science and Engineering, Beijing University of Aer ics and Astr ics, Beijing 100191, China)

Abstract; According to the requirement of the passenger cabin structural design and conceptual design, it is in-
vestigated to obtain a preliminary aerodynamic design project of 250 - passenger BWB. The longitudinal aerodynamic
performance at cruising and taking — off is acquired by means of the numerical solution of N - S equations. The solu-
tion demonstrates that the highest lift/drag ratio (K_,.) is about 15.9 at a =2°at cruising. An aerodynamically opti-
mized design aiming at minimizing drag based on the twist distribution is processed at cruising. Consequently, the
contribution of lift is decreased in the outer wing. Wave drag declines while the field of negative pressure in the outer
wing becomes narrow. As a result, the lift - to ~ drag ratio at cruising speed (X, ) is increased. Kmax is increased
from 15.91020.7. K

cruise

is increased from 15. 4 to 19. 2, approaching to the existing equivalent conventional aircraft.
The aerodynamic characteristic of the optimized design at taking — off is improved. And the pitch moment of the aero-
dynamically optimized design at cruising decreases, that is an improvement considering manipulating.

Key words ;blended wing body configuration; numerical simulation; lift/drag characteristics; aerodynamic opti-

mization
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The primary parameters research on the aerodynamic
designing of semi — flexible nozzle

PENG Qiang'? ,DENG Xiao — gang' ,1LIAO Da - xiong'? ,FU Cheng'”

(1. State Key Laboratory of Aerodynamics ,Mianyang Sichuan 621000, China;
2. Facility Design and instrumentation institute, China Aerodynamics Research and
Development Center, Mianyang Sichuan 621000, China)

Abstract: The numerical method has been used to simulate the flowfield of semi — flexible nozzle to evaluate the
influence of primary aerodynamic design parameters on the flowfield uniformity in the test section of supersonic wind
tunnel. The work focused on the parameters 6, , 85 ,a,m and contraction section contour type relating to the design of
semi — flexible nozzle for 0. 3m x 0. 3m supersonic wind tunnel in CARDC. The calculation results have been com-
pared, and the optimization of several parameters for semi — flexible nozzle had been accomplished for the next phase
work.

Key words : numerical simulation; supersonic; semi - flexible nozzle; nozzle design



