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Compressor Performance with Variation of Diffuser Vane
Inlet Angle
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ABSTRACT

A centrifugal compressor was tested with three different diffusers with plate vanes. The vane inlet angle
was varied from 15 to 30 deg. The higher static pressure rises are obtained with lower vane stagger angle.
In the stable region the static pressure field in vaneless space is very sensitive to flow rate. The impeller
has a stabilizing effect over the whole stable operating range. The diffuser has a stabilizing effect at high

flow rate but is destabilizing at low flow rate.
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Table 1. Geometry of impeller ( unit : mm )

Imgeller exit 418
diameter
Im;?eller hub 110
diameter
I :
mx.)eller tip 240
diameter
Number of impeller | 17 (1o splitter)
blade
Impeller exit blade X’
angle (from tangential direction)

Table 2. Geometry of diffuser ( unit : mm )

Vane angle 15° 23° i 30°
Inlet diameter 420
Outlet diameter ‘ 720
Inlet width 19.4
Outlet width 194
Number of vanes 16
Vane type plate
Vane length 120
Vane thickness 2
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Fig. 4 Slopes of static pressure rise coefficients with flow coefficients
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Fig. 5 -Static pressure rise coefficient contours within the 23 deg diffuser at three different flow coefficients
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Fig. 7 Variations of static pressure rise coefficients within diffuser vane
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