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Computational Analysis of the Three-Dimensional Flow Characteristics
and the Performance of Sirocco Fan
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ABSTRACT: The Sirocco fan performance and its three-dimensional flow characteristics
were numerically predicted by STAR-CD software. Turbulent flow computations were
performed using approximately 500,000 mesh points, and the performance results of two
computational methods, transient analysis and quasi-static analysis were compared with
experimental data. At present, our attention was focused on localizing the three-dimensional
flow characteristics of the Sirocco fan, especially the structure of the secondary flow in the
scroll and the through-flow characteristics of the Sirocco fan blades. Also, for an
optimization, the scroll passage was tilted with 10 degrees to change the flow characteristics
and improve the performance of the Sirocco fan.
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Fig. 1 Comparison of transient and quasi-
static analyses on performance curve.
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Fig. 2 Computational meshes.
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Fig. 3 Comparison of performance among
experiment and computations.

Fig. 4 Static pressure contours on mid-span
plane.

Fig. 5 Secondary flow vectors on a
cross—section of the scroll at 135°
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Fig. 7 Radial velocity contours at the
rotor exit plane (7.0 CMM).
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Fig. 8 Sirocco fan with tilted scroll.
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Fig. 9 Comparison of performance of Sirocco
fans with normal and tilted scroll.
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Table 1 Comparison of circulations
between normal and tilted scroll

Scroll Normal Tilted Reduction
angle (m%sec) | (m%/sec) (%)
135° r 0.560 0.534 4.64%
| -1.002 -0.963 3.89%
180° r 0.596 0.586 1.68%
| -1.043 -1.023 1.92%
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