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Characteristics of Rotating Stall in
a Centrifugal Compressor with Vaned Diffuser

Du-Yeol Lee, Chang-Sik Kang, You-Hwan Shin, Kwang-Ho Kim
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ABSTRACT

In this study, the instability of a centrifugal compressor with vaned diffuser was investigated. During
unstable operation of the test compressor, pressure fluctuations at different diffuser radius ratios were
measured by using high frequency pressure transducers. Two different types of stall, mild and deep stalls,
were observed alternately and irregularly at some flow rates where the compressor performance was steeply
deteriorated. In this transient zone, the size of rotating stall cell was estimated through the wavelet
transform analysis. It was about 45 percents of rotor circumferential space at 3000 rpm and not dependent

on flow rate.
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Impeller hub diameter 110
2 Mgm’é"il 3:' §§ Alﬁ.E—_{-! Impeller tip diarmeter 240
Impeller exit blage angle 90° (radial type)

F2e dHTel F2 FAL Fig 173 #oh & 4 Number of impeller blade 17 (no splitter)
FAAE 47 29 (plenum)T} YT HE Ae]d Diffuser inlet diameter 40
Wok$-2 (bellmouth) & AX8I9a 4+ ZH e Diffuser outlet diameter 720
2538 BHE HAS F9 27159 ol2Ae A Diffuser inlet width 194
ATk URAE e FNE wo] Yo gF Diffuser outlet width 194
A E7o £ZA (collecting chamber)s A X550 Number of vane 16
#HEH FUlE EPL ]J’}’ E‘ILHE* AfskA Bk Vane type plate (straight)
T 24 ¥PBE &7 9E Edo] Axagln WH Vane stagger angle 23°
Eloln wle=z Aaty 7101% At ¥ REHE Vane inlet radius ratio (rs/r2) 1.09
T5 243 & JES ALt TEREE 34 22 Vane length 120
(B4 344 360pm), I5KW &2 ALgstgcth Vane solidity 133

dde = ~ZFH (splitter)7} ¢l WHARFE oA Vane thickness 2
2ol ¥53 (parallel wall type) M<lE]lA OFEAS
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