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on Multivariate Nonlinear Regression
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Abstract; Aiming at the problem that the traditional empirical cascade loss and deviation angle model
lacked the thickness distribution correction term,the cascade loss and deviation angle model was modified
based on the method of multivariate nonlinear regression analysis. The article analyzed the changes of the
cascade incident angle loss characteristic curve and the deviation angle and the incident angle characteris-
tic curves under the influence of the maximum thickness position coefficient. The modified model fits well
with the CFD calculated values. The mean square error of blade profile loss is decreased from 0. 028 to
0.007 ,that of deviation angle is decreased from 1.898° to 0. 860°. The calculation accuracy and applica-
tion scope of the modified model are improved.

Key words: compressor,loss model,deviation angle model , Reynolds number, thickness distribution
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Fig. 1 Blade diagrams for different maximum
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Tab. 5 Fitting parameters of deviation angle models

under off-design condition

1 a b ¢ d e f

<0  -50.04 3.30 -1.41 1.3 -11.25 16.69

>0 15.71 0.52 0.36 0.28 -0.53 -4.70
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Fig. 8 Comparison of deviation angle model under

off-design condition and CFD calculation results
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