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Corrected standardization model of aero-engine parameter

based on deviation
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Abstract: Considering the effect of atmospheric temperature, atmospheric humidity and
fuel heating value, a corrected standardization model was proposed relating gas path parame-
ter deviation based on third similarity theory, the multivariate nonlinear overdetermined e-
quations were established using the historical data as learning sample, and the unknown pa-
rameters were solved using Gauss-Newton iterative method. The deviation was solved using
the corrected standardization model proposed, and the result was compared with deviation
solved by other models. the conclusion is drawn that the correction model proposed is closer
to the original factory model with higher accuracy, and it is more innovative and has practi-

cal value.
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Table 2 Partial measurement data of Rolls-Royce engine
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15 20 25 30 35 40 45

Ma E, T, 2 E. AE,
0.819 1.381 —9.3 5,27 634  —7.3
0.819 1. 291 —4 5.766 613 —7.1
0. 788 1. 258 6 6.725 622 —6.4
0.805 1.349  —10  5.197 622  —5.1
0.772  1.226 13 7.537 624 —6
0. 806 1. 306 1.5 6. 247 634 —4.8
0.814 1.349 —10.7 5.245 621  —4.8
0.814 1.381  —15  4.766 622  —5.5
0. 804 1.404 —15.5 4.717 630 —4.2
0. 805 1.334 —10 5.198 619 —2.8

;
(6) , (6)
)
E; =
(0.4033+0.0016T,, —1.8463 X 10 *T3)E,,
51/1872 . 870&)319

,

(50 )
3( . 10 )

1

3

Table 3 Exhaust gas temperature deviation comparison

of different models

AE AE,, AE 0« AE,
—4.5000 —6.3223 —6.4981 —4.7360
—4.6000 —7.8765 —6.7275 —5.0987
—3.2000 —4.1776 —3.4494 —2.9779
—3.1000 —1.8906 —3.6889 —3.0663
—4.3000 —6.7497 —5.5770 —4.5020
—3.3000 —8.8856 —5.3396 —3.3626
—2.6000 —4.6197 —4.1792 —2.6495
—2.7000 —4.8249 —4.3838 —2.7517
—4.4000 —9.1056 —6.5051 —4.3079
—2.7000 —9.3494 —6.2568 —3.4654
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