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Fig. 2 Lift coefficients of different algorithms
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Table 1 The level of the Coupled algorithm parameter

HiEZH S
FCN 50 100 150 200 250 300
MERF/PERF  0.45 0.55 0.65 0.75 0.85 0.95
MTV 0.5 0.6 0.7 0.8 0.9 1.0
TV 0.7 0.8 0.9 1.0 1.1 1.2

R2 UNMHEANSHEAGHIHTESER(a = 16°)
Table 2 The 24 results of the combination

of the parameters ( o = 16° )

Zi\ FCN MERF PERF MTV TV FHEHE AR
1 250 0.55 0.85 0.5 0.7 AUksk  Alksk
2 200 0.45 0.45 0.6 0.8 1.449300 0.040 611
3 50 0.45 0.75 0.8 0.9 AUSL AL
4 250 0.85 0.85 1 | R N & G N &

5 150 0.95 0.45 0.9 1.2 Ask  Alksk
6 100 0.55 0.85 1 1 Ash Ak
7 250 0.85 0.55 0.9 0.8 AksL  Aksk
8 250 0.55 0.55 0.6 0.8  AUgSk AU
9 50 0.95 0.95 0.9 L1 CRgst RSt
10 150 0.75 0.75 0.5 0.9 Alsk  Ailsk
11 50 0.75 0.65 0.7 0.9 AUKSL  AUksK
12 100 0.55 0.55 0.8 1 N G N 6
13 200 0.75 0.95 0.6 1.2  Ast At
14 300 0.65 0.65 1 0.7  Rldh AN
15 200 0.95 0.65 1 0.9  Rgsk  As
16 100 0.85 0.85 0.7 1.2  Risl At
17 150 0.45 0.65 0.6 1.1 Rt  Rise
18 300 0.75 0.45 0.5 0.7 RSk Rusk
19 50  0.65 0.45 0.5 1.1 1.448200 0.040 724
20 100 0.85 0.55 0.7 0.7 Ak AWsk
21 150 0.65 0.95 0.9 0.8  RUESL  Aksk
22 300 0.45 0.95 0.8 1.2 RS Alksk
23 300 0.95 0.75 0.7 1 A A
24200 0.65 0.75 0.8 0.7 RS RISt
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Table 3 The test results of 3 factor 6 level

BEA%S  FCN  MERF  PERF  FHEK IR
1 300 0.65  0.45 1.45420  0.039 73
2 250 0.45  0.45 1.44970  0.040 51
3 100 0.55  0.45 1.45290  0.040 73
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Table 4 The 32 results of the combination

of the parameters

FEA Courant

412 Number Momentum  Pressure  F} /1 &%0  FH I REL
1 45 0.45 0.4 1.457 700 0. 041 306
2 45 0. 495 0.425 1.456 000 0.041 333
3 60 0. 495 0.475 1.454 500 0.041 216
4 60 0.45 0.4 1.457 700 0.041 122
5 55 0. 495 0.425 1.455800 0.041 217
6 45 0.54 0.475 1.456 800 0.041 286
7 50 0.54 0.425 1.456 600 0.041 212
8 55 0.54 0.4 1.457 700  0.041 054
9 60 0. 495 0.4 1.457 300 0.041 049
10 60 0.54 0.45 1.453 300 0.041 141
11 60 0. 405 0.475 1.455900 0.040 406
12 50 0. 405 0.4 1.458 200  0.041 254
13 55 0.54 0.475 1.453900 0.041 223
14 55 0.45 0.425 1.456 400 0.041 265
15 50 0. 495 0.475 1.458 600 0.041 047
16 55 0. 495 0.45 1.454 600 0.041 244
17 45 0. 405 0.425 1.456 300 0.041 428
18 50 0.54 0.45 1.455300 0.041 259
19 45 0. 405 0.475 1.456 000 0.040 418
20 55 0.45 0.475 1.455900 0.040 402
21 50 0.45 0.475 1.455900 0.040 406
22 45 0.54 0.4 1.459 000 0.041 169
23 45 0.45 0.45 1.455 400 0.041 387
24 60 0. 54 0.425 1.454 900 0.041 099
25 60 0. 405 0.425 1.457 900 0.041 163
26 45 0. 495 0.45 1.455 100 0.041 374
27 60 0.45 0.45 1.456 600 0.041 211
28 55 0. 405 0.4 1.458 400  0.041 190
29 50 0. 405 0.45 1.455 600 0.041 377
30 50 0.45 0.425 1.456 100 0.041 329
31 50 0. 495 0.4 1.459 200 0.041 171
32 55 0. 405 0.45 1.455 500 0.041 310
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Table 5 Influence of parameters on lift coefficient

28 FCN MERF PERF
S, 11.652 300 11.653 800 11.665 200
S, 11.655 500 11.651 700 11.650 000
S; 11.648 200 11.651 100 11.641 400
Sy 11.648 100 11.647 500 11.647 500
A, 1.456 538 1.456 725 1.458 150
A, 1.456 938 1.456 463 1.456 250
Ay 1.456 025 1.456 388 1.455 175
Ay 1.456 013 1.455 938 1.455 938
R 0.000 925 0.000 787 0.002 975
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Table 6 Influence of parameters on drag coefficient

e FCN MERF PERF
S, 0.329 701 0.328 546 0.329 315
S, 0.329 055 0.328 428 0.330 046
S; 0.328 905 0.329 651 0.330 303
S, 0.328 407 0.329 443 0.326 404
A 0.041 213 0.041 068 0.041 164
A, 0.041 132 0.041 054 0.041 256
Ay 0.041 113 0.041 206 0.041 288
Ay 0.041 051 0.041 180 0.040 801
R 0.000 162 0.000 153 0.000 487
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Fig. 2 Influence of three parameters on the calculation

result of lift coefficient and drag coefficient
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Application of Improved Coupled Algorithm in Aerodynamic
Performance Calculation of Airfoil

LIU Chun, HE Jian"
(Defense Key Laboratory of Shenyang Aerospace University, Shenyang 110136, China)

[ Abstract] SIMPLE, SIMPLEC, PISO and Coupled algorithms are used to calculate the aerodynamic perform-
ance of the NACAOO12 airfoil. The results show that the Coupled algorithm can accurately reflect the aerodynamic
performance of the airfoil. Then, the main parameters of the Coupled algorithm were tested by using the uniform
test method in the statistical test. The parameters that have the greatest impact on the result are; Pressure Explicit
Relaxation Factors ( PERF) , indicating that the improved parameters of the algorithm can achieve better conver-
gence characteristics and more accurate numerical simulation values. Finally, the NACA2412 airfoil are used to
verify the accuracy of the algorithm parameters selection. The results show that the improved Coupled algorithm can
accurately predict the aerodynamic performance of the airfoil and provide the basis for the later calculation of aero-
dynamic performance.

[ Key words] Coupled algorithm uniform experiment parameter selection airfoil



