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canpressor by boundary layer suction
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Abstract

A numerical study was carried out for a exit guide vane of a cerlain cenlrifugal canpressorw ith high uming

angle and meridional divergence By topology analysis the effect of boundary layer suction on cascade perfomance was dis-

cussedd The numerical results showed that the original lw aspect ratio cascade had a narrow flow space and thus led to strong

m ik ing of different boundary layer separations By applying boundary laver suction the separation structure and area were ef

fectively changed and flow stmicture was smplified The loss of cascade w as ran arkab ly reduced and the efficiency was raised
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Fig 1 A certain centrifugal cam pressor
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Fig. 2 Grid topology at S, section

Fig. 3 Grid topology at §, section
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Fig. 4 Total pressure loss coefficient by pitch

wise averaged along span
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{(a) Shroud

(b) Hub and suction side

Fig. 5 Liniting stream lines
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(b) Suction slots of blade suction side

Fig. 6 Location of suction slots
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Table 1 Suction scheme and suction flow-rate

Cases |
iv b+ ™ ioud = ™ wotal
3.486 + 3.571% = 7. 0%
@ LTS RPN L
@-1 31080 + 3.2049 + 6.7000% = 13.01%
©-2 3.056% + 3. 1156 + 1.595%0 = 7. 7%
©-3 2.73% + 2.860% + 2. 710% = 8.30%
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Fig.7 Total pressure loss coefficient along axial
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Fig.8 L imiting stream lines
(Up shroud Low: hub and suction side)
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(b) Hub and suction side

Fig.9 Topology structure of original cascade

(b) Hub and suction side

Fig. 10 Topology structure of cascade with

endwalls aspiration near S§§
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