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Abstract), M odel-A ‘ssisted Pattern-Search method M A PS) w as applied to the study of
performance seeking eontrol usingan aircraft engine nonlinear component level model M A PS
algorithm is one of the direct search method, in which partial derivative doesn't need to
calculate Kriging algorithm was used to construct a sequence of surrogatemodels in order to
reduce the.anount of calculations and increase gpeed of optimization Then,M A PS algorithm
was applied to three control modes separately, including m inimum fuel flow mode, maximum
thrust mode and afterburningmaximum thrustmode Calculation results are presented in this
paper.
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Table 1 M aximum thrust mode
Fn As mi SMF SM-€ Ta Ts1 ERP
3 653. 796 0..280 18 1.012 46 0..161 51 0.272 35 1 636. 825 1 299. 013 3.209 74
3 739. 115 0.280 18 1..042 83 0. 166 06 0.271 08 1 659. 087 1 317. 393 3.253 45
3808.4 0. 277 38 1. 06561 0. 159 09 0. 268 88 1672.317 1 328. 485 3.312 81
3 669. 238 0. 282 98 1. 020 05 0.173 14 0.273 59 1 645.512 1 305. 992 3.194 21
3 706. 529 0. 27458 1. 027 65 0. 140 53 0.269 03 1 642. 294 1 303. 855 3.284 35
3 775.993 0.271 78 1. 050 43 0. 133 65 0. 266 94 1 655. 035 1 314. 547 3. 345 66
3 699. 486 0. 288 59 1.035 24 0.1951 0. 275 47 1 662. 854 1 319. 958 3.163 4
3769. 75 0.285 79 1. 058 02 0. 186 45 0.2721 1 676.514 1 331. 428 3.221 38
3 829. 381 0.277 38 1.073 21 0.159 99 0. 268 59 1 677.748 1 332.979 3.32334
3 850. 575 0.277 38 1.080 8 0. 160 47 0.268 25 1 683. 065 1 337. 377 3.334 28
3 856. 365 0. 274 58 1.080 8 0.1497 0. 266 99 1 679. 58 1 334. 665 3.362 38
3 877. 306 0.274 58 1.088 39 0.150 53 0. 266 89 1 684. 767 1 338. 927 3.373 42
3 882.82 0.271 78 1. 088 39 0.138 94 0.265 4 1 681. 353 1336.31 3.401 61
3 887. 46 0. 268 98 1.088 39 0.126 57 0.264 38 1677.783 1 333.503 3.430 03
3 908. 546 0. 268 98 1. 095 99 0.127 53 0. 264 1 683. 073 1 337. 898 3.440 88
3912. 691 0.266 17 1. 095 99 0.114 4 0. 263 2 1 679. 336 1 334. 936 3.469 39
3 933. 852 0. 266 17 1. 103 58 0.1153 0. 262 81 1 684. 463 1 339. 194 3.480 71
3 937.394 0. 263 37 1. 103 58 0.101 25 0. 262 34 1 680. 496 1 336. 017 3.509 22
3 948. 083 0.263 37 1.107 38 0.101 73 0.262 08 1 683. 045 1 338. 141 3.514 97
3 945. 957 0.264 77 1. 107 38 0.108 74 0. 262 48 1 684. 909 1 339. 609 3.500 43
3 953. 389 0.263 37 1.109 28 0.102 03 0.261 89 1 684. 353 1 339. 237 3.518 03
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2
Table 2 Maximum thrust mode and af terburningmaximum thrust mode

H = 0km H=9km H = 11 km H = 11 km H = 15 km H = 18 km

Ma=0 Ma= 1.3 Ma= 1.3 Ma= 1.8 Ma= 1.5 Ma= 1.5
6. 2% 8. 6% 8.2% 9. 0% 8. 4% 8.3%
4.5% 4.9% 2.5% 8. 5% 5. 6% 5.5%

3

Table 3 M inmum fuel flow mode

H = 9km H = 9km H = 11 km H = 15 km H = 18 km
Ma= 0.9 Ma= 1.3 Ma= 1.3 M a="0.9 Mia= 0.9
0.4% 1. 0% 0. 8% 0. 5% 0. 5%

Optimization, Computational A eroSciences (CAS)
Project[R]. NASA/CR- 2001- 211053
[-2] Sobieszczanski-Sobieski’J, Haftka R T. M ultidisciplinary
Aerogpace” Design Optimization: Survey of Recent
! Developments[J ] Structural Optimization, 1997, 14
(D:1 23
[3] Christopher M Siefert, Virginia Torczon, M ichael W
4 Trosset M odel-A ssisted Pattern Search M ethods for
Optimizing Expensive Computer Smulations[R ]. Joint
StatisticsM eeting, 2002
[4] Soren N Lophaven, Hans Bruun Nielsen, Jacob
) ) ) Sondergaard DACE A MATLAB Kriging Toolbox,
Version 2 O[M ]. IMM Informatics and M athenatical
—MPAS M odelling, T echnical U niversity o D enmark, 2002
[5] LewisRM, Torczon Rank Ordering and Positive Bases in
Pattern Search A Igorithms[R]. Technical Report 96-
! 71, ICASE,NASA L angley Research Center,H ampton,
g Virginia 23681- 2199, 1996

[1] Kodiyalan S M ultidisciplinary A erogpace Systems



