Effect of Cut-off Angle on Flow Pattern of Centrifugal Multi-blade Fan
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ABSTRACT

This study investigated on details of flow characteristics of a multi-blade fan for domestic ventilation. Experiments and
analysis were carried out to describe on flow pattern with variations of cut-off angle near the scroll housing throat, which were
performed by PIV measurement for the flow field and by total pressure probes. The stagnation point at cut-off region of the
fan moves to the exit of the scroll housing as the cut-off angle increases. The movement of stagnation point and the variation
of throat area of the scroll housing influence to the distribution of velocity magnitude at the exit of the fan. Furthermore, a

large distortion of the velocity distribution at the scroll exit causes to increase mixing loss along the flow path.
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Table 1 Specifications of experimental model

Designation Size
Dy 105
D, 136
C 155
b 32
B 46

Reut-ot 10
Ocut-oft 52,62,72
Te 7
B 67
By 13

Probe position

Camera

Fig. 5 PIV set up

Fig. 6 Raw image obtained from CCD camera
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Fig. 7 Velocity fields at different height of test fan with cut-off angle 62° (100 RPM)
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Fig. 10 Flow fields at different blockage under 100 RPM (cut-off angle 62°)
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Fig. 11 Radial velocity distribution in scroll along variation of blockage (100 RPM)
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Fig. 12 Comparison of velocity fields at three case of cut-off angle (100 RPM, blockage 20%)
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Fig. 13 Velocity distribution at the exit of fan
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