Flow characteristics of axial fan with shroud
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ABSTRACT

Axial fan without static blades requires the duct as a guidance for unskewed inflows. This work examined
the geometric effects of a duct guided the in and out flows through an impeller. The present methodologies are
computational predictions with parallel work by experimental validation. Several different positions of a rotor in
a duct are proposed for plausible models of a rotor inside a duct. The optimum axial position of an impeller in
a duct is found at the #4 model where the impeller lies on the inlet edge of a circular duct. The model shows
a wider inlet area. The result of computational prediction is in good agreement with experiment measurement.
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Table 1 Design specifications of present fan

Max. flow rate(CMM) 200
Fan Diameter {(mm) 750
Hub Diameter {(mm) 225

Max. Chord Length (mmj} 46741
Max. Inlet angle {(degree) 62.08
Max. Outlet angle (degree} 4951
Blade Number 3
Rotational Direction CW
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Table 2 Flow rate and pressure rise of fan in different axial
positions
Volume flow rate [m3/min] Pressure [Pa]
#1 56.56 243
#2 57.07 2.08
#3 26.74 1.45
#4 46.24 1.74
#5 2376 347
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Fig. 5 Performance curves of #4 model
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Fig. 8 Flows near impeller at different axial positions
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