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Study on the Influence of Incoming Mach Number on Aerodynamic
Performance in a Highly-loaded Sectorial Compressor Cascade
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Abstract: To explore the performance of a subsonic highly-loaded sectorial compressor cascade NA-
CA0065-K48 under variable working conditions , the influence of incoming Mach number on aerodynamic
performance and flow field structure is studied by numerical simulation. The value range of the incoming
Mach number is 0. 3 to 0. 8. The computing results show that, with the increase of Mach number, the static
pressure ratio of the cascade increases,but the total pressure loss decreases first and then increases. The
cascade has better overall aerodynamic performance when Mach number is in the range of 0.5 to 0.7. The
separation in the lower corner of sectorial cascades is more serious than the upper corner. This unbalanced
flow appearance will aggravate with the increase of Mach number, and the passage vortex is actually the
primary cause. The passage vortex in the lower corner tends to merge with the concentrated shedding vor-
tex when the Mach number is greater than 0. 7. In addition , the formation and development of the separa-
tion helix on lower endwall is the key to control the corner separation and the loss.
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Fig. 1 Geometrical parameter definition of cascade
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Tab. 1 Geometrical parameters of cascade
Z # e
#1 b/mm 60
3% B/mm 55
i ¢/mm 33
it /mm 100
BHff o/ (°) 22.15
JUTHS A o/ (°) 48
JUfTH <A B/ () 0
AN R/ mm 372:29
MR R/ mm 472.22

KR CFD #%{f: ANSYS, 4% ] Turbo Grid
o) EFE H/)/C/L - Grid 3X— IR A BRI, in & 2
FiR o RARIEIEBE AT Y plus (8T 1,5 — 2 R
1R R T R A O B S A T Y M AR
AR R B2 AR R BRI, B[R] B3k T3
BREMTE R, R, MR DR
T 0.7 ZJ5 , X0 B 5E— 2 A S AR AR /N, R4
XS B0 B 7 AR B, A R AR, & TR
BN ER AT D ECh 0. 7 BB s, T ECH
878 404 , AR K £ 110 J7, FF:F 3L BE 1 A Aij e 2k Ak
BEAT N b 2R

B2 riiEmE TR E

Fig. 2 Schematic ofcascade passage mesh
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Fig. 3 Comparison of experimental and
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Fig. 4 The variation curve of overall performance

parameters with Mach number
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