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Two - Dimensional Flow Behavior
through a Stage of an Axial Compressor
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Abstract

The flow in the turbomachinery is very unsteady due to the stator-rotor interaction. It has been
irdicated that the stator-rotor interaction has three distinct causes of unsteadiness : that is, the
viscous vortex shedding, wake-rotor interaction and potential stator-rotor interaction. In this
paper, the mechanism of unsteady potential interaction and wake interaction in the stator-rotor
stage flow is numerically investigated in two-dimensional view point. The numerical technique
used is the upwind scheme of Van Leer’s Flux Vector Splitting (FVS) and cubic spline interpo-
lation is applied on zonal interface. Then, the flow field of a compressor stage composed of NACA
65410 is analized. Flow fields are found to be simulated reasonably by this method and the
sensitivity due to back-pressure variation is more stronger than rotor-velocity variation.
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Fig. 9 Pressure contours at various cycle phase (Pb= (0.9, Vrotor=¢_8)

o A= oF 80% 5 A A wAlskg o},
ojell A pell #HA Foeid dAe wigle)
0.858l A% 3lde] e FAsr ofa] Ayl

(e}
T il
th Adeleh &, Awwle) 40%5E A Aol 4

i of

Sict, Wi ghol
Futwdel 30%



Fig. 10 Instantaneous velocity vectors in compressor
stage flow
(Pb=0.9, Vrotor=-0.8)
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Fig. 11 Surface pressure variation with rotor veloc-

ity at (/8 period
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