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Design and numerical simulation of pipe diffuser

in centrifugal compressor
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Abstract: Parameterized design for three-dimensional geometry of the pipe diffuser was
preformed based on programmed model-construct method. The flow field and attack angle
characteristics were investigated using time-averaged numerical method, and design parame-
ters of the pipe diffuser were analyzed and optimized subsequently. Compared with the pro-
totype vane diffuser, the performance of a pipe diffuser with traditional circle inlet was eval-
uated. Further study initiated a pipe diffuser with ellipse-like inlet which would expand the

working range of centrifugal compressor, and suggested the mechanism of the improvement.
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Fig. 1 Sketch map of pipe diffuser geometry
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diffuser’s center line
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Fig. 3 Passage cross-sections of pipe diffuser
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