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Numerical simulation of wing/nacelle/pylon aerodynamic characteristics

and their changes under powered condition

LI Qiang, WANG Ming-sheng
(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016 China)

Abstract: Based on DLLR-F6 model., the wing —nacelle-pylon (W-N-P) configuration dy-
namic characteristics were calculated by computational fluid dynamics (CFD) method under
through flow condition and powered condition respectively. The results show that the inter-
ference configuration passage shock wave and nacelle vortex would increase nacelle overall
drag and reduce wing lift. The resistance would be lower under power condition compare

with that under through flow condition.
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CFD(computational fluid dynamics)
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Fig. 1 F6 base model
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Table 1 Far field boundary under experimental condition
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Table 2 Far field boundary under powered condition

/kPa /K

23.9 218.9 0.8
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Table 3 Powered inlet and outlet boundary

/kPa /K /kPa /kPa /K
32.6 246.9 61.7 50.1 1290
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Fig. 3 C, comparation of calculation with

the experiment of F6 model on wing sections
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Table 4 F6 base model calculations under different

angle conditions

/)
0 —1 2 +3
0 +1 +3
2.2
W-N-P :
Can~
Crur Cun . 1/d «
1. ( \
: ).
Cd—‘d/<;'p°Vﬂ - ) 2
C =:z/(;£ LoV S) (3

27
4. 4(a)
OO
,—3%,0°  3° ,
34.74%.,43.10% 27 76 %.
4(b)
0.020
—B— Powered condition
—&—Through flow
0.018
0.016
0.014 ¢
0.012¢+
-3 -2 -1 0 | 2 3
(%)
(a) FTAEBH F7 RSB M 1L
0.045
0.040  —B— Powered condition
a— Through flow
0.035
0.030
0.025
0.020
3
/(%)
(b) HLIZPH T3 F A M Ak
0571
0.4+ —8— Powered condition
—&— Through flow
0.3}
0.2+
0.1
-3 =2 -1 0 1 2 3
/(%)

(eI T R R A=A



7 ./ / 1591

16 [ = Powered condition
—2— Through flow 0° ,
14+
27.44%.
12 4(e)
b b
= 10 ,
4(d) ,
8
b b
6 ) 0°
b
3 2 -1 0 1 2 3 0° ,
i 28.19%
() ML THBE L B A A fE . 0.
2.3
4
Fig.4 W-N-P configuration dynamic characteristics 2.3.1
change with attack angles s
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Table 5 F6 drag differences between angles from —3° to 3° under powered condition
/()
/N /N /N /N /N /N
—3 28.618 0.0737 —18.590 1.998 —2.551 0.000001157
—1 28. 640 0.0716 —18. 354 1.998 —2.620 0.000002559
0 28.606 0.0720 —17.882 1.996 —2.638 0.000003886
1 28.552 0.0738 —16.984 2.000 —2.641 0.000006929
3 28. 247 0.0717 —15.832 1. 980 —2.653 0.000001353
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8 , , s Fig.5 Mach number of nacelle at 300°section

under powered condition 0°
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Fig. 6 Streamline beside pylon-inside under ’
powered condition 0° 2.3.2
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Fig. 7 Static pressure distribution of nacelle under

powered condition0®
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Fig. 8 Nacelle low static pressure distribution

changes along angle changes

(¢) Powered condition 3°

under powered conditions
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Fig. 9 Streamline of interference region

2)

’ ’ under powered conditions
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Fig. 10 Pressure distribution and streamlines at [3]

pylon-inside zone under powered and
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