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Analysis of characteristic and mechanism of pipe diffuser for

a highly loaded centrifugal compressor
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Abstract: Pipe'diffuser was designed-for a highly loaded eentrifugal compressor in this
paper. Parametric studies‘on the throat-area of pipe diffuser were completed through numer-
ical simulation. And detailed analyses-of the flow visualization in the compressor have ex-
posed the different radial diffuser blade“flow topologies between channel diffuser and pipe
diffuser. Furthermore, this paper made some preliminary conclusions as for the design cri-
teria of pipe diffuser throat and the flow physics involved in the stall margin improvements

afforded by the useof pipe diffuser.
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Fig. 1 Sketch map of channel and pipe

diffuser geometries
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Table 1 Centrifugal compressor geometry and

aerodynamic design parameters
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Fig. 2 Geomeétry of pipe diffuser
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Fig. 3 Three-dimensional computational grid
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Fig. 4 Performance characteristics of the centrifugal compressors with different pipe diffuser throat areas
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Table 2 Performance comparison of pipe diffuser

and channel diffuser
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W (K R/ %% 80. 84 82. 29
W {8 L 4.201 4.435
PG/ (kg/s) 2. 456 2. 252

Performance characteristics of the centrifugal compressor with different diffuser geometries
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