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Abstract: The cost of obtaining a large amount of flow field information by traditional experiment or CFD is unac-
ceptable, so it is of significance to develop faster forecasting calculation methods. Proper orthogonal decomposition
(POD) is used to extract the dominant mode of the tandem flow field. Radial basis function network (RBFN) is
used to respond to the coefficients of the POD basis functions to realize the construction of the reduced-order predic-
tion model of the flow field. Then the adaptive sampling method is developed for the reduced order model. The pre-
diction model is verified by the unsteady flow field data of a cascade. It is concluded that the hybrid method can be
utilized to accurately predict the aerodynamics parameters and flow field of tandem cascade. Compared with static
sampling, the number of samples required for adaptive sampling to achieve the same reconstruction accuracy is re-
duced by about 25%.
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Table 1 Geometric parameters of tandem cascade

SR HfH
%K C/mm 31. 50(HT M ) /31, 50UE Mt J)
JUfT 25 0/(%) 24. 50 A ) /51, 500 B A
LGRS y/ () 39. 40CRG I A ) /10. 80CJF I A)
JUT#E O B /() 33.39
BARTZ C/mm 62. 40
M S/mm 32. 64
Tl A HE(A) 0.01
T RE(Py) 0.91
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Fig.1 Geometric description of tandem cascade
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Fig. 2 Schematic diagram of single—channel grid

ST XF A A ST PR R AT IR AR SO K
#% (Meshl, Mesh2, Mesh3) #E47 %F Lo, 4% %5 43 51l
A 22 480,39 896,79 906, 0" R L% 0.6
LT AR R T R B (Cp) 20 A I 3 BT A
Bh2 N TEEH TR T B CoiE L Co=
(P—Py)/(P,—P,) , Hrh PR R, Py i O
JE, Py R it R

1r

Mesh3
- - = Mesh2
—-—=Meshl

1 1 J
0 0.02 0.04 0.06
z/C,

B3 IR TE R B A A

Fig.3 Tandem cascade Cp distribution
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Table 2 The energy proportion of each mode

Mode E/% SE/Y
1 41.02 41.02
2 16.41 57.43
3 12.37 69.81
4 9.54 79.35
5 4.22 83.57
6 3.43 87.00
7 2.20 89. 20
8 1.85 91.06
9 1.73 92.78
10 1.18 93.96
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