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The Effect of VG of Leading Edge of Blade Root on the Performance of Micro Axial Fan
XU Haodong', SAT Qingyi', XIN Xuchao', LIU Yong®, WU Linquan’

1. University of Shanghai for Science and Technology, Shanghai 200093, China

2. Guizhou Aerospace Linquan Motor Co., Ltd., Guiyang 550008, China

Abstract: In order to reduce the loss caused by the secondary flow in the end wall area of the blade root of the micro-axial
flow fan, according to the flow control idea of the vortex generator, a new type of flow control method was proposed. In this
method, a micro straight plate was set on the pressure surface side of the leading edge of the blade root. Taking a micro-
axial fan as the research object, the effects of vortex generators with different installation angles on the aerodynamic
performance of the axial fan and internal flow field were analyzed by numerical simulation combined with experiments. The
research results showed that the vortex generator had the best geometric installation angle to improve the static pressure and
static pressure efficiency of the fan. The vortex generator affected the internal flow field of the impeller. Mixing of the
induced vortex formed by the vortex generator with the pressure—side horseshoe vortex branch would weaken the strength of
the horseshoe vortex, inhibiting to a certain extent the development of the channel vortex evolved by the participation of
the horseshoe vortex, allowing redistribution of the fluid in the impeller flow path. In the macroscopic aspect, the vortex
generator with matching structure can improve the aerodynamic performance of the fan. When the installation angle of the

vortex generator was 15°, compared with the prototype fan in the high-efficiency operation range of the fan, the static

Wk H H1:2021-10-10  f&MIH 1]:2022-02-28 Ligi's :1672-058X(2023)01-0071-07

TEA T VR AR (1997—) 5 T TP B B WS A, A e HLBRAT

WA BEDCRL(1975—) 5 INAR RN, B0, 1, AR R AL ST Email : 1740306051@ qq. com.

SIAREVREAR, 8RB, 0, 45 MARATZ VG XIS XU PERE Y2 R [T . 3R T RT R 2A 4 ( A AR ,2023,40
(1) :71—117.
XU Haodong, SAI Qingyi, XIN Xuchao, et al. The effect of VG of leading edge of blade root on the performance of micro axial fan
[J]. Journal of Chongqing Technology and Business University (Natural Science Edition), 2023, 40(1): 71—77.



72 ERIHAFFRCEARER)

%40 &

pressure of the fan with the vortex generator was increased by up to 8%, and the static pressure efficiency was increased

by up to 2.4%. For micro-axial fans with a large wheel-to-hub ratio, the secondary flow loss caused by channel vortices

cannot be ignored. At the same time, attention should be paid to the structural design at the end wall of blade root in the

optimization of impeller design.
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Table 1 Basic parameters of prototype fan
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Fig.2 Geometric parameters of the vortex generator
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Fig.3 Prototype and VG structure diagrams of 3 schemes
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Fig. 6 Validation of numerical simulation results
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Fig. 9 Fan performance curves
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Fig. 10 Streamline diagrams of different blade heights
of the prototype impeller
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Fig. 13 Vortex streamline diagrams
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