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Fig. 12. Mode shape of case A
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The Frequency Analysis of Blades of Negative
Pressure Fan by Using Computer-Aided

Engineering Software'

Yang, C. F*and T. C. Lin’

Abstract

In Taiwan, negative pressure fans are used to cool down the greenhouses widely. Due to
the requirement of high airflow capacity, the shape of blade is designed specially in statically
and dynamically balances for low noise and low vibration. More and more power facilities are
installed in the greenhouse for assisting crop growth, which results in more vibrations when in
operation. If the external excitation frequency coincides with the natural frequency of the fan
blade, the resonance phenomenon will occur. Hence, if the natural frequency of the fan blades is
known beforehand, the resonance can be avoided. In order to evaluate the natural frequency of the
negative pressure fans, we did the frequency analysis of the fan blades by SolidWorks Simulation
software. The results shows the 5 lowest natural frequencies of the fan blades are 10.354, 10.437,
10.461, 10.501, 10.642 Hz respectively, when fan is not in operation. The centrifugal force will
induce more stiffness of the blade when fan is in operation, which changes the natural frequency
slightly. The 5 lowest natural frequencies of the fan blades become 11.509, 11.542, 11.577, 11.627,
11.658 Hz respectively.
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