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Abstract; Taking a two-stage variable-pitch axial fan of a 600 MW power unit as an example, Fluent
software was used to perform a three-dimension numerical calculation of the fan and study the effect of
leaned guide vanes on performance and aerodynamic noise of an axial flow fan. Results show that when
the positive lean angle is 15°, the fan efficiency increases by 0.09% and the total pressure decreases by
0.36% at the design operating point; when the positive lean angle is greater than 25° or the guide vanes
are negatively leaned, the fan efficiency and total pressure are both reduced. The positive lean of guide
vanes reduces the total sound pressure level in the two-stage guide vane region. For the positive lean an-
gle of 15°, the total sound pressure level in the second stage guide vane region is reduced by 4.4 dB at

the design operating point. And the greater the lean angle is, the more significantly the overall sound
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pressure level decreases. After the guide vanes are negatively leaned, the noise of the first stage guide

vanes is roughly unchanged, and the overall sound pressure level of the second stage guide vane region

increases by 2.5 dB. Considering the influence of leaned guide vanes on fan performance and aerodynam-

ic noise, the positively leaned guide vane of 15° is the optimal scheme.

Key words: leaned guide vanes, two-stage axial fan, aerodynamic performance, noise characteristics,

numerical simulation
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Tab. 1 Grid independence verification
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Fig. 5 Effect of leaned guide vanes on fan performance
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Fig. 11 Characteristics of pressure in time domain at the

second stage guide vane monitoring point
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