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Numerical Simulation on the Small Cooling Fan Internal Flowing
WANG Li-hong » JIN Ying-=i» ZHANG Li
(1. School of Mechinery & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Applied Engineering Department, Zhejiang Economic &. Trade Polytechnic. s Hangzhou 310018, China)

Abstract: In this paper, the internal of small cooling fan with different tip clearance are numerically
simulated. The static characteristic curve of small fan at different tip clearance, changes of tip clearance
vortex on the same S surface and changes of vortex on revolution surface from blade top to surface of ma-
chines inside are obtained. The results are: when flow rate is smaller than 0. 0065 m®/s, the trend of total
pressure change on four different tip clearances are same, that is to say, the total pressure decreases with
the increasing of tip clearance. Compared four different tip clearance models, performance of the small fan
with 2. 5 mm tip clearance is the best when flow rate increases, and in the same S surface, the tip clearance
vortex weakens with tip clearance increasing; For the same fan model, there is no vortex from hub to blade
top, but on the revolution surface from blade top to radial radius »=43. 5 mm, the vortex intensity increa-
ses with the radial radius increasing, which reaches the maximum value on the revolution surface of r=
43.5 mm; vortex intensity is weakened and secondary vortex is generated on the internal surface of ma-
chines; Changing the tip clearance and maintaining other conditions unchanged, the vortex on revolution
surface weakens with tip clearance increases, and vortex core offsets gradually along the suction surface arc
downstream. Overall, for four models, there is the strongest vortex in the »=43. 5 revolution surface, ob-
vious secondary vortex appears in revolution surface that tip clearance are 2 mm and 3 mm. These conclu-
sions for analysis of different tip clearance have an effect on small fan aerodynamic performance on a certain
theoretical basis.

Key words: small fan; tip clearance; revolution surface; vortex; secondary vortex
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