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Experimental study on the performance characteristics of the
diffuser due to the variation of vane angle
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ABSTRACT

Recently for the impressive gains of performance and efficiency over vaneless diffuser with
apparently little or no loss in flow range, the use of LSVD{(Low Solidity Vaned Diffuser) is well
recommended. The experiments on the effect of the vane turning angle variation(positive, negative,
zero) with other design parameters fixed on the performance and flow range were carried out.
Diffuser with zero turning angle has the best characteristics in terms of performance and
efficiency and The FFT results show the different frequency characteristics due to the vane

turning angle in low flow range.
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Fig. 1 Schematic diagram of the test sections.
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Table 1. parameters of vaned diffusers.

Diffuser shape data
Number of vanes(Z) 9
Stagger angle 60°
Inlet radius ratio(rs/rz) 1.1
Exit radius ratio(ra/r2) 14

(b) neg.(-3" {c) pos.(+6”)
Fig. 2 Vaned diffusers

(a) zero
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Fig. 3 Data acquisition system.
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Fig. 4 Comparison of diffuser exit pressure ratio.
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Fig. 5 Comparison of stage total to static efficiency.
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Fig. 6 Comparison of diffuser pressure recovery
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Fig. 7 Comparison of pressure distribution at
impeller exit (r/r2 = 1, 50,000 rpm)
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Fig. 8 Pressure distribution in diffuser
passage. (zero, 36,000 rpm)
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Fig. 9 Hotwire signal at impeller inlet (vaneless)
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Fig. 11 Comparison of frequency spectrum
with hotwire signal at impeller(36,000 rpm)
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