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2-D Inviscid Analysis of Flow in One Stage of Axial Compressor

Hyunll Kim, JunYoung Park, JeHyun Baek and HeeTaek Jung

It has been indicated that the rotor/stator interaction has distinct causes of
unsteadiness, such as the viscous vortex shedding, wake/stator interaction and potential
rotor/stator interaction. In this paper, the mechanism of unsteady potential interaction in
one stage axial compressor is numerically investigated for blade row ratio 1:1 and 2:3 at
design point and for blade row ratio 2:3 at off-design point in two-dimensional view
point. The numerical technique used is the upwind scheme of Van-Leer's Flux Vector
Splitting(FVS) and Cubic spline interpolation is applied on zonal interface. In this study
the flow unsteadiness due to potential interaction are found to be larger in blade row
ratio 2:3 than in 1:1. The total pressure rise in blade row ratio 2:3 is closer to the real
value in design point than that in 1:1. The change of unsteady pressure amplitude
according to the variation of stator exit pressure is very small.
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Fig. 1 Rotor/Stator geometry of compressor

Table 1. Blade geometry and design condition

parameter Rotor |Stator
Cx(cm) 11.48 [15.08
Solidity 0.8 1.0
Span(cm) 354 329
Stagger angle(deg) 4805 [-12.05
Aspect ratio 2.0 2.0
Inlet flow angle(deg) (6027 [40.77
Outlet flow angle(deg) [41.26 |0
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Table 2. Total pressure rise for each case

Pyl Py Pus/ Py
Design 1.32 1.3
1:1 1.54 1.5
2:3 1.48 1.4
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Fig. 3 Pressure history for Blade row ratio 2:3
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Fig. 4 Variation of rotor surface
pressure in one period at
Pb=0.909, vrotor=0.739 for blade
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Fig. 6 Time-averaged pressure
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Fig. 5 Variation of stator surface
pressure in one period at
Pb=0.909, vrotor=0.739 for blade
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distribution on the rotor
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