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Compressor Performance with Variation of Diffuser Vane Angle
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ABSTRACT

This study presents the centrifugal compressor performance for three different vane stagger angles and
wall pressure distribution within vaned diffuser channels, and is also discussed about the stability with
Tespect to the compressor components. As the vane stagger angle decreases, the flow rate for the stall onset
decreases, and higher pressure can be obtained at the low flow rate region, however, the effective operation
range of the compressor decreases because of the blockage effect of the diffuser vane. Low pressure pocket
within the vaned diffuser channel moves from the pressure side of leading edge to the suction side as the
flow rate decreases. The compressor system stability mainly depends on that of the diffuser.
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Table 1 Geometry of impeller

Impeller exit diameter 418 (mm)
Impeller hub diameter 110 (mm)
Impeller tip diameter 240 (mm)

17 (no splitter)
90" (radial type)

Number of impeller blade

Impeller exit blade angle

Table 2 Geometry of diffuser (unit : mm)

Vane angle 15° | 23 | 30°
Inlet diameter 420
Outlet diameter 720
Inlet width 194
Outlet width 194
Number of vanes 16
Vane type plate
Vane length 120
Vane thickness 2
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Fig. 7 Static pressure rise coefficient contours with flow coefficients (7=23")
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