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Analysis of Secondary Flow Behavior in Low Solidity Cascade Diffuser
of a Centrifugal Blower
(1st Report, Effect of Radial Location of Blade Leading Edge)

Daisaku SAKAGUCHI*®, Masahiro ISHIDA, Tengen MURAKAMI,
Hironobu UEKI and Hiroshi HAYAMI

*$ Graduate School of Science & Technology, Nagasaki University,
1-14 Bunkyo-machi, Nagasaki-shi, Nagasaki, 852-8521 Japan

This paper deals with the effect of the blade leading edge location of low solidity cascade diffuser
(LSD) on noise and diffuser performance in a centrifugal blower. The noise of the vaneless diffuser
varied little in a wide flow rate range, on the other hand, that of the LSD increased remarkably as
the flow rate decreased. Two kinds of discrete frequency noise appeared due to interaction between
the rotating jet-wake flow and the LSD blade and another interaction between the rotating impeller
blades and the reverse flow toward the impeller exit, however, it was found that the LSD noise was
mainly dominated by the broadband noise. By shifting the LSD blade leading edge location down-
stream from Risp=1.10 to 1.20, the noise was reduced by about 3 dB at maximum without deteriora-
tion of the diffuser performance. The mechanism being able to maintain the high pressure recovery
was pursued in view point of formation of the recirculating secondary flow.
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Fig.1 Meridional section of test blower
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Fig.2 Location of LSD blade leading edge
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Fig.3 Comparison of blower characteristics and noise
characteristics between VLD and LSD with different
blade leading edge location (Exp.)
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Fig.4 Comparison of noise frequency spectra
under different leading edge location R, (Exp.)
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discrete frequencies due to LSD leading edge location
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Fig.6 Blade-to-blade distribution of absolute
velocity in vaneless diffuser (Cal.)
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Fig.7 Lift coefficient characteristics of LSD blade (Cal.)
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Fig.8 Pressure recovery in diffuser (Cal., ¢=0.13)
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Fig.9 Reverse flow zone on suction surface of
LSD blade (Cal., ¢=0.13)

hub side
.. &~ reverse flow zone

oo -, Shroud side
“"reverse flow zone

Ry gp=1.20

Fig.10 3-D streamline behavior originated from
reverse flow zone on suctien surface of LSD
blade (Cal., #=0.13)
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