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Experimental Study on the Vibration Variation Law of
Centrifugal Fans in Variable Operation Conditions

MA Zhen-lai , LI Guo-ping, CHEN Chang-sheng , WANG Qiang

( Shanghai Marine Equipment Research Institute, Shanghai 200031, China )

Abastract : Influence of change of working conditions on the vibration characteristics of marine centrifugal fans is
studied. With a centrifugal fan of a certain type as the object, a test bench which satisfies its working condition change and
vibration measurement requirements is established. Firstly, the mechanism of the main excitation generation of the
centrifugal fan and its characteristic frequency are analyzed. Then, the law of influence of the working condition change on
the vibration characteristics is studied experimentally. It can be seen from the results of the analysis that the general variation
tendencies of the measured fan’s vibration values and the calculated values according to the empirical formulas are basically
consistent. Thus, the relation formulas between the rotating speed and vibration characteristics and between the flow rate and
the vibration characteristics are verified. It is noticeable that vibration and noise of the centrifugal fan are significantly
affected by the flow-rate changing; especially its influence on the blade frequency is very large. The centrifugal fan has a
best operation condition in which the fan’ s vibration and noise are the best. In the design process of the fan, the design
working condition should be chosen near the best working condition. This work has some reference value for the design of
marine fans.

Key words : vibration and wave; centrifugal fan; excitation character; rotating speed; flow rate
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