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Investigation of Loss Model Applicable to Large Range of High
Subsonic Cascades in Axial-Flow Compressor
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Abstract: A set of procedure which was used to calculate large range of cascades’ S1 flow field in axial—
flow compressor was developed, which based on the old estimated loss model of subsonic cascade and combined
with the inviscid S1 field and boundary layer interactive calculation. The design point loss model was built by cor-
rected camber ratio and maximum thickness. An overall working condition loss model of large range cascade was
developed through cascade’s scope of work. The paper also analysed the influence of axial velocity ratio in cas-
cade experiment. The results show that S1 flow field procedure and modified loss model are able to predict design
point loss coefficient, error of loss are less than 0.006 and 0.004. Off-design point loss model estimates loss inci-
dence characteristic effectively by the corrected scope of work. The accuracy of the loss model for predicting large
range of high subsonic cascades’ loss coefficient is proved.
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Fig.1 Schematic diagram of predicting transition
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Table 1 Geometric parameter of cascade

Parameters Value
Chord/mm 65
Height/mm 100
Pitch/mm 37.57
Blade inlet angle/(°) 47.08
Blade outlet angle/(°) -1.98
Blade camber -49.06
Scope of work/(°) 11.7
Minimum loss incidence angle/(°) -2

Fig. 2 Experimental cascade

4.1 MHRZT TR RESHE S

PR3 9 T I S 197 T RO 9 A R 4
R 4y R P 03 3 D30 7 0
2 0 0 0 R A T KR A
o5 T T o 5749 50 02 B0 U
15 1A 6144

W,‘
iRl

e nna
TN

T T

Fig. 3 S1 flow field mesh of cascade
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Fig. 4 Mach number of cascade surface at design point
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