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Effect of Circumferential Velocity from Guide Vane
on the Nozzle Flow of a Jet Fan
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ABSTRACT: A numerical study is performed to investigate the effect of circumferential
velocity generated by the guide vane on the nozzle flow of a jet fan, as a way of increasing
the penetration force of jet fan with nozzle of a 175mm diameter. For the validation of
numerical results, the velocity is measured by a 5-hole pitot tube and flow visualization is
conducted by the tuft method. Under the inlet condition that the maximum -circumferential
velocity in the stator outlet of the present jet fan is 1.8m/s, the axial velocity in the nozzle
outlet has the feature that the velocity at the axis is low and the velocity near the wall high.
Therefore, to increase the throw length of the jet fan, the configuration of the fairing and
nozzle needs to be developed and the precise revise of the stator angle is required. In
addition, the bigger the circumferential velocity, the smaller the axial velocity at the axis and

the bigger non-uniformity of the flow distribution.
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Fig. 1 Schematic of jet fan.
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Fig. 2 Schematic of experimental apparatus
for velocity measurement.
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Fig. 3 Schematic of experimental apparatus for
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Table 1 Equations of fluid motion for present investigation
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