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Development of a High-Flow Centrifugal Compressor Stage
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A turbo-compressor is a type of multi-stage centrifugal compressor that is often used in factories to boost or compress
gaseous fluids. By making its overall size more compact than ever before, it is possible to reduce the initial costs associated with
the installation of a new compressor. In order to realize a more compact compressor, the same amount of fluid must be processed
in a smaller space; that is, a higher flow capacity will be required for each of the constituent compressor stages. However,
squeezing fluid forcibly into a smaller space will result in a higher through-flow velocity and/or a more acute flow turning,
which inevitably makes it difficult to maintain or improve the stage efficiency. Moreover, raising the height or reducing the
thickness of the blades for the purpose of widening the cross-section of the passage may result in an increase in blade stress and/
or a reduction in the blade’s natural frequency. This report describes the efforts made to overcome the above-mentioned technical
challenges that occurred in the development of a high-flow compressor stage that is intended to be applied in integrally geared
turbo-compressors.
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Fig. 4 Overall performance of the compressor
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Fig. 10 Distribution of the relative Mach number at the impeller shroud section
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Fig. 11  Streamlines near the diffuser shroud
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Fig. 12 Mach number distribution at the diffuser mean section

5. 2% A &

5.1 ZES4REEER

P\ BET S NI KB RIEMER O 2 RE A FERE T 5 72
D, ARG, T4 Ta—W, A7 u— )i EOMRERER
R BE L, A e | S AAA TS
RMERER TN 2 G L 72, 88 13 RUCERERICH WV S A
A IR R RT. RBIE A =5 B — 5 BRE)
OF Y AN O Mf R E A H N7z, TR
JEARREO TN & 2 VT CHRE S NS, FH
HEBIFREAL - HOTOSE - 8 - ke, HRit
w=, [, KAE, KRRETH L. SREF—VEs
A TOEEET, FEIIN6A - BT S -EHTESL
T, WERERSY A TE0EY — 25 A4 TOBECRHI
SENL. Hefiamldt) 74 AT, Wil by x—%
Tehllsng, 79— 8 (JERROZEEBIFRA T )
IWGAE |28 S N BB R v ol &

IHI $#k  Vol.56 No.4 (2016) 63

This document is provided by JAXA.



B3 E OREEA T U
Fig. 13 High-flow impeller used as a test piece
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Fig. 14 Measurement results for an evaluation of the compressor’s overall
performance
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Table 3 Results of the aerodynamic rig test
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Fig. 15 Measurement results for an evaluation of the impeller blade’s vibration response
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