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Two effective methods for flow field performance forecast

WANG Baoguo, WU Jumrhong, LIU Shwyan,
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(School of Aerospace Engineering;

Beijing Institute of T echnology, Beijing 100081, China)

Abstract: Based on database established by \multi-factor and mulii-lével design methods,

two effective methods of flow-field-performance forecast were proposed. One is response

surface method, and the other is wavelet neural networksmethod. The typical examples in-

dicate that_two methods can\forecast flow-field performance effectively. The results also

show that wavelet neural networks method-is superior to response surface method in terms of

efficiency and precision.
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flow- field performance
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Table 1 Structure sizes of jet devices
D/ m R/ m W/m S/ m L/m
No. 1 0. 015 0. 004 0.016 0.003 0.004
No.2 0. 025 0-004 0.016 0.003 0.004
No.3 0. 015 0.012 0.016 0.003 0.004
No.4 0. 015 0.7004 0.024 0.003 0.004
No.5 0. 015 0. 004 0.016 0.009 0.004
No.6 0. 015 0. 004 0.016 0.003 0.010
No.7 0.)023 0. 010 0.016 0.003 0.004
No.8 0. 023 0. 004 0.022 0.003 0.004
No.9 0. 023 0. 004 0.016 0.008 0.004
No. 10 0. 023 0. 004 0.016 0.003 0.009
No.11 0. 015 0. 010 0.022 0.003 0.004
No.12 0. 015 0. 010 0.016 0.008 0.004
No.13 0. 015 0. 010 0.016 0.003 0.009
No. 14 0. 015 0. 004 0.022 0.008 0.004
No.15 0. 015 0. 004 0.022 0.003 0.009
No. 16 0. 015 0. 004 0.016 0.008 0.009
No.17 0. 016 0.012 0.024 0.009 0.010
No.18 0. 025 0. 005 0.024 0.009 0.010
No.19 0. 025 0.012 0.017 0.009 0.010
No.20 0. 025 0. 012 0.024 0.004 0.010
No.21 0. 025 0. 012 0.024 0.009 0.005
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Fig.2 Schematic diagram of supersonic jet device

2 NS
Table 2 Flow field performance of calculating
N- S equations
x /N x IN FI'N
No. 1 10435. 8 - 1388.5 9047.3
No. 2 7335.6 - 665.5 6670.1
No. 3 9039. 4 - 337.8 8701.6
No. 4 10334. 2 -2013.1 8321.1
No. 5 8512. 8 - 724 8440.4
No. 6 8882. 6 324.5 9207..1
No. 7 11418. 6 - 1212.2 10206.4
No. 8 8775.3 - 46,6 87281
No. 9 12300. 2 - 1954.7 10445.5
No. 10 8042.7 - 370.5 7672.2
No. 11 106613 = 1762.9 8898.4
No.12 10944. 7 -1037.2 9907.5
No. 13 8316. 1 - 398.2 7917.9
No. 14 9813.9 - 543.0 9270.9
No. 15 11105. 4 - 1958.4 9147.0
No.16 7012.2 -34.4 6977.8
No. 17 10365. 6 - 1253.2 9112.4
No. 18 9904. 4 - 255.3 9649. 1
No. 19 9962. 5 - 1257.5 8705.0
No.20 9869.0 - 1888.7 7980.3
No.21 8567. 1 - 1268. 1 7299.0
21 , ( 10)

B= (Z'*Z)'*Z Y=
[ 11494 - 378 - 141 - 41 208
330 194 - 98 784 - 70 - 296
32 102 96 620 - 401 - 2604
- 1309 - 614 - 817 1912]"
(21)
(11), y

y =
11494 - 378x1 — 141x2— 4lxs+ 208x4+
33005 + 194x1x2— 98x1x3 + 784x1x4 —
T0x1x5 — 296x2x3+ 32x2x4 + 1022x5 +
96xsxa + 620x3x5 — 401xaxs — 2604x7 —
1309x3 — 614x3= 817xi+ 1912x3
(22)

D= 0.019721m,\ R=0.007816m,
H=10.0198364m, “S=0.0063408m,
L= 0. 006798 1m.
(22)
11644N,

11526N, Q 50% . ,

11599N,
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