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Design Method of the Sirocco Fan Considering
Aeroacoustic Performance Characteristics
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ABSTRACT

A design method of Sirocco fan is developed for constructing 3-D impeller and scroll geometries, and for predicting both
the aerodynamic performance and the noise characteristics of the designed fan. The aerodynamic blading design of fan is
conducted by blade angle, camber line determinations and airfoil thickness distribution, and then the scroll geometry of fan is
designed by using logarithmic spiral. The aerodynamic performance of designed fan is predicted by the meanline analysis with
flow blockage, slip and pressure loss correlations. Based on the predicted performance data, fan noise is predicted by two
models for cutofl” frequency and broadband noise sources. The present predictions for the performance and the noise level of

actual fans are well agreed with measurement results.
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Fig. 1 Design variables of Sirocco fan
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Table 1 Design specifications of 5 fan models

Fan model A B C D E
Blade tip diameterlm] | 0.150 | 0.320 | 0.154 | 0.460 | 0.200
Blade hub diameter[m] | 0.123 | 0.285 | 0.118 | 0.405 | 0.170

Blade width [m] 0.060 | 0.120 | 0.073 | 0.217 | 0.080

Blade inlet angleldeg] 83 66 60 83 65
Blade outlet angleldeg] | 136 160 155 168 150
Number of blades 33 61 41 412 78

Scroll width [m] 0.072 } 0163 | 0.08 | 0.370 | 0.120
Cutoff distancelm] 0.010 | 0.032 | 0.010 | 0.046 | 0.016
RPM 1550 | 660 | 2960 | 850 [ 1000
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Fig. 3 Impeller blade section design of fan C
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Table 2 Noise level comparisons between
prediction and measurement

Fan model Prediction Measurement | Relative error

[dB, dB(A)] [dB, dB(A)] (%)
A 5178 54.00 -4.11
B 2459 24.00 +2.46
C 4879 4560 +7.00
D 80.68 80.00 +0.85
E 39.38 394 -0.40
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