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Abstract

This study conducts experimental research on the aerodynamic noise characteristics of rail transit
traction fans under dynamic flow conditions, and builds a semi-anechoic laboratory test platform
based on the standards of GB/T 1236-2017 and GB/T 2888-2008. The inlet and outlet sound pressure
levels, spectral distribution and 1/3 octave band characteristics of the centrifugal fan under five flow
conditions (0.938~1.875 m3/s) were systematically analyzed. The experimental results show that:
The inlet noise reaches the minimum value of 92.3 dB(A) at the rated flow rate (1.25 m3/s). When
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deviating from the rated working condition, the noise increases significantly. Among them, the inlet
noise at A small flow rate (0.938 m3/s) is 4.9 dB(A) higher than the outlet noise, while at a large flow
rate (1.875 m3/s), the noise difference between the inlet and outlet approaches zero. Spectral analysis
reveals the dominant role of the first and second rotational frequencies (785 Hz, 1570 Hz) on the main
frequency band. Under non-rated conditions, the characteristics of low-frequency wideband noise
and high-frequency energy diffusion are significant. The research results provide data support for the
low-noise design and operation optimization of the traction fan.
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Figure 1. Solid diagram of air duct
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Figure 2. Experimental environment diagram of centrifugal fan. (a) Drawing of the centrifugal fan; (b) Throttling device
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Figure 3. Main equipment for experimental measurement. (a) HEAD Squadriga 111 data acquisition front end; (b) GRAS
microphone; (c) Calibrator; (d) U-shaped tubes
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Table 1. Inlet and outlet sound pressure level/dB(A)
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Figure 4. Variation of sound pressure level with flow at inlet and outlet measuring points
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Figure 5. Spectrum diagram of inlet measuring points at different flow rates. (a) Inlet noise spectrum diagram of small flow
rate compared with rated flow rate; (b) Import noise spectrum diagram of large flow rate compared with rated flow rate
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Figure 6. Spectrum diagram of outlet measuring points at different flow rates. (a) Outlet noise spectrum diagram of small flow
rate compared with rated flow rate; (b) Outlet noise spectrum diagram of large flow rate compared with rated flow rate
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Figure 7. 1/3 octave band diagram of inlet measuring points under different flow rates; (a) Small flow compared with rated
flow inlet noise 1/3 octave band; (b) Large flow compared with rated flow inlet noise 1/3 octave band
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Figure 8. 1/3 octave band diagram of outlet measuring points under different flow rates. (a) Small flow compared with rated
flow outlet noise 1/3 octave band; (b) Large flow compared with rated flow outlet noise 1/3 octave band
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