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Abstract

In order to study the effect of the vaneless diffuser on the performance of the compressor, the im-
peller and diffuser models of the same centrifugal compressor were first matched to different
lengths of the vaneless diffuser, and then the impeller and diffuser models are matched with the
same length and different shape of the vaneless diffuser sections. First, using the Vista CCD soft-
ware to establish the impeller model, and then using Bladegen to establish a vaned diffuser, and
then with different lengths of vaneless diffuser section, using CFX software for numerical analysis,
it was found that the longer the leafless diffuser section, the better the compressor’s capacity for
pressure expansion. The vaneless diffuser section is changed in shape, and the leafless diffuser
section is designed to shrink first and then expand. The CFX is used to simulate and compare the
vaneless diffuser sections with different scales. The results show that this leafless diffuser section
has an inhibitory effect on the formation of the separation vortex at the impeller exit. When the
height of the middle section of the non-leaf diffuser section is 4.7 mm, the scaled leafless diffuser
section has the best performance.
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Figure 1. Centrifugal compressor impeller, diffuser model
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Figure 2. Schematic diagram of impeller and vaneless diffuser
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Figure 3. Total pressure and static pressure distribution of the impeller
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Table 1. Centrifugal compressor operating conditions
Fz 1. BLESHIIR

3/12 )iy EOTIES H R
1.05 2.95 73.5% 386 m/s
1.09 3.01 72.6% 379 m/s
1.12 3.06 72.5% 377 m/s
1.16 3.13 72.1% 370 m/s
1.19 3.20 71.9% 366 m/s
123 3.29 71.8% 361 m/s
1.28 3.35 71.3% 357 m/s
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Figure 4. Meridian pressure diagram of centrifugal compress or total pressure. (a) Diagram of
compress pressure; (b) diagram of total pressure
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Figure 5. Streamline diagram of impeller trailing edge
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Figure 6. Ordinary, scaled vaneless diffuser section
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Figure 7. Centrifugal compressor meridian pressure when h is 0.68

7.h A 0.68 EILESHFFEEN

Table 2. Design point compressor condition

F2. WiItRESHIIR
#34 r/min i kg/s J& Her R
F DRt 70,000 0.9 3.126 70.31
h0.75 70,000 0.9 3.118 70.01
h0.71 70,000 0.9 3.129 71.83
h0.68 70,000 0.9 3.145 72.21
h0.65 70,000 0.9 3.133 71.77
h0.62 70,000 0.9 3.117 70.23
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Figure 8. 50% blade height streamline diffuser section. (a) Ordinary; (b) Scaled
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