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Influence of Exhaust Hood Retrofit Design on Performance of
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Abstract ; In order to improve the airflow dead angle and large-area vortex phenomenon at the exit of the small multi-
blade centrifugal fan, the exhaust hood angle was adjusted on the basis of the original fan structure. And combined with
numerical simulation and experimental measurement methods, the influence of the exhaust hood modification design on
the performance of the multi-blade centrifugal fan was studied. The results show that according to the distribution
characteristics of the outlet air distribution, the relative adjustment of the inclination angle of the exhaust hood can
effectively improve the flow of the fluid inside the fan, reduce the vortex intensity and its influence area, and increase
the effective circulation area to improve the performance of the fan and optimize the effect of the noise. Analysis of the
aerodynamic performance and noise test results of the fan before and after the modification shows that the static pressure
of the modified fan outlet is increased by about 20 Pa, and the maximum total pressure efficiency is about 4. 7% higher
than that of the prototype. At the same time, due to the increase of the inclination angle of the exhaust hood, the impact
of the impeller outflow on the left wall surface of the fan outlet is reduced, so that the aerodynamic noise of the fan is
controlled, and the sound pressure level of the A-weight is reduced by 3.5 dB on average. The research results show
that the modified design method of the hood can not only improve the performance of the fan, but also achieve the effect
of reducing noise, which has certain engineering application value.
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Figure 1  Original fan structure
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Figure 2 Grid model
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Table 1  Grid independence verification
e [ WU Q/(m* < h7t)
1 1324 675 187
2 1946 734 203
3 2 462 186 246
4 3246 751 260
5 3 863 265 261
6 4129 756 259
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Figure 3 Pneumatic performance test device
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Figure 4 Original fan performance curve
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Figure 5 Radial velocity distribution of impeller
outlet under different working conditions
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Figure 6 Speed stream diagram at exit of original fan
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Figure 7 Comparison of hood type
before and after modification
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map before and after modification
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Figure 9  Distribution of vorticity on observation surface of each working condition before modification
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Figure 10  Distribution of vorticity on observation surface of each working condition after modification
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Figure 11  Global Envelope Method schematic
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