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Abstract

Aiming at the problem that the structural deformation of the engine cooling fan affects its aero-
dynamic performance, the simulation calculation and analysis of an engine cooling fan under dif-
ferent flow rates are carried out by using two-way fluid solid coupling method and multiple ref-
erence system method (MRF) respectively in ANSYS Workbench. The comparison curve of the
aerodynamic performance of the fan and the pressure distribution and deformation of the blade
under different flow rates are obtained, and the influence of the deformation of the blade on the
simulation results is analyzed. The results show that the pressure distribution of the blade is more
uniform after considering the coupling effect; the deformation of the fan decreases first and then
increases with the increase of the flow rate at a certain speed, and the maximum deformation po-
sition is located at the tip of the leading edge of the blade; the simulation value calculated by the
two-way FSC method is more consistent with the test value, which verifies the superiority of FSC
method in the calculation of fan performance.
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Figure 1. Matching diagram of fan performance curve and system imped-

ance curve
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Figure 2. Structure diagram of a type fan performance test device
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Table 1. Material parameters of fan model
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Figure 3. Finite element model for performance calculation of engine cooling
fan
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Figure 4. Fan performance comparison curve
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Figure 6. Comparison curve of fan fluid structure coupling
performance
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Figure 7. Static pressure cloud chart of fan pressure surface before and after coupling
7. BENERBENEAERE

8 R BN EN KU R & BT AW T s 2o B, e PR DA HE XU ek P W g T 7 s 23 AT AN 2 2]
HUSUE MR, Wl a KU I T s foe/IMEL S BB Py i B e 3 5 A

Static Pressure
5.61e+02

Static Pressure

5.61e+02
1.74e+02 1.74e+02
-2.13e+02 ’ 2.13e402
-6.00e+02 6006402
-9.87e+02 -0.87e+02
-1.37e+03 -1.37¢+03

-1.76e+03 -1.76e+03

[ 2.15e+03 [pascal] -215e+03

(a) WAl (b) &)

Figure 8. Static pressure cloud chart of suction surface of fan before and after coupling
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Figure 9. Cloud chart of fan deformation
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