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Study of Effectiveness of Axial-Slot Casing Treatments on Large
Scale Low-Speed Compressor with Bell-Shaped Curve Method
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2. Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: A control volume method, named as bell-shaped curve method, was applied to make a quick as-
sessment of the effectiveness of casing treatments, in order to reduce the cost and time—consuming design process
involving enormous experiments and calculations. The advantage of this method is that the effectiveness of casing
treatments can be determined quickly simply by comparing the cumulative axial momentum curves in the rotor tip
region, i.e. the bell-shaped curves instead of computing the entire characteristic curves. The method was applied
to slot—type casing treatments. The effectiveness of three axial-slot configurations were predicted and then veri-
fied experimentally on a large scale low—speed compressor. The results show that the predicted effectiveness of
the casing treatments agrees well with the measured characteristic curves. Compared with the 3D unsteady CFD
simulations, which would normally be necessary to capture the stall margin with slot casing treatments correctly,
the bell-shaped curve method can significantly reduce the time for slot selection, indicating its good engineering
value in the casing treatment designs.
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Table 1 Primary parameters of LSRC rotor

Design rotating speed/(r/min) 1000 | Tip wheel speed/(m/s)  62.8

Casing diameter/mm 1200 | Tip chord length/mm 119
Hub to tip radius ratio 0.75 | Tip stagger angle/(°) 61.2
Number of blades 36 Tip gap height/mm 2
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Fig. 1 Cross-section view of LSRC
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Fig.2 Geometries of axial-slots (mm)
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