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FIGURE 1 Cross section of last three stages of high pressure centrifugal compressor.

selected to replace original impellers that are characterized
by relatively small backsweep and narrow flow passages.

The existing designs are replaced by the new impellers
with wider passages and a significantly larger blade back-
sweep angle. The intent of the design was to reduce flow
velocity and loading throughout the stage, make the im-
peller exit flow more uniform to reduce stage losses and
produce slightly less head than the original design.

Preparatory study was performed to determine the opti-
mum diffuser size. This study used Dresser-Rand’s pro-
prietary semi-empirical, one-dimensional analytical code
STGPERF. A number of cases were run on STGPERF to
investigate the influence of the diffuser radius ratio. This
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Stage Performance: @=0.0275,  D5/D2=var
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ratio was varied between 1.25 and 1.49 for stages with flow
coefficients from 0.0032 to 0.0275. Efficiency plots are
shown in Figures 2a-2d.  The results showed that for a
stage @=0.0275,  the peak efficiency was achieved at the
larger diffuser radius ratio. For the lowest flow stage, peak
efficiency was achieved at the lower value of diffuser radius
ratio, with indications that even lower values of radius
ratio may be beneficial. For a stage Cp  = 0.0069 STGPERF
predicts a neutral influence of diffuser radius ratio on peak
efficiency.

The conclusion drawn from the investigation is that
higher flow stages require larger radius ratio vaneless
diffusers than smaller flow stages. The positive influence of

a~O.0134,  D5/D2=var
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FIGURE 2a Stage performance at @  =0.0275  and various Ds/Dz FIGURE 2b Stage performance at Q, =0.0134  and various D5/Dz
calculated by STGPERF. calculated by STGPERF.
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