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Abstract: To improve the performance of the air conditioner and meet the energy-saving needs,
this paper studies the optimization of the cross flow fan based on the bionic design of blades and
the improvement of the impeller stagger angle Firstly, the profile features at the 40% span of the
merganser wing are extracted by the reverse engineering, and the bionic blade of the cross flow
fan is designed according to the product process requirements. Then, a 3D numerical calculation
model is applied to numerically simulate the internal flow field of the cross flow fan with bionic
blades inspired by the merganser wing. The effect on the aerodynamic performance of the cross
flow fan with the bionic impellers which have different stagger angles is studied. Finally, the
bionic impeller with a stagger angle of 5°, which has the best aerodynamic performance, is
selected for the processing test. It is shown that the 3D numerical calculation results can

effectively reveal the axial flow characteristics in the cross flow fan, the impeller stagger angle

Wk H . 2022-01-24,  FEEFIA . HRMEC995—) B WA NR GEGEEE) . B # . LA, X4TH.
H R E AR R B0 H (2019YFB1504601) ; [H 5 [ ARl 22 3k 4 R B3 H (51676152) ,
2 iR A R . 2022-04-13 W 2% L hE . http: // kns. enki. net/kems/detail/61. 1069. T. 20220413. 0826. 002. html



38 [ 7 . ]

PN

&

1% 556 &

has a significant influence on the flow field near the middle plates of the impeller, and that using

the bionic impeller inspired by the merganser wing can improve the flow state of the airflow near

the inlet and outlet of the impeller and increase the strength of the eccentric vortex and the power

efficiency of the impeller. It can be seen from the experimental results that the proposed fan

remains substantially the same in air volume at the same rotation speed and shows a maximum

power reduction of 3. 3% and 2. 7% under the air supply and cooling conditions respectively and a

maximum noise reduction of 0. 3 dB compared with the prototype.

Keywords: cross flow fan; bionic blade; impeller stagger angle; aerodynamic performance;

numerical simulation
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Fig. 1 Shell and impeller of the indoor unit
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Fig. 2 Computational domains for the cross flow fan
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Fig. 3 Computational meshes for the cross flow fan
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Fig. 4 Mesh independence verification
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Fig. 6 Experimental test system
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