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ABSTRACT

Flow analysis and performa nce evaluation have been performed for a ventilation axial-flow fan with different positions of

the motor. Two different positions of motor have been tested; one is in front of the impeller and the other is behind the

impeller. Flow analyses are performed by solving three-dimensional Reynolds-averaged Navier-Stokes equations through a

finite-volume solver. Preliminary numerical calculations are carried out to test the performances of different turbulence models,

i.e., SST model, k-0 model, and k-&¢ model with and without using empirical wall function in the flow analysis. The

validation of numerical analyses has been performed in comparison with the experimental data. The numerical results for the

performance characteristics of the ventilation axial-flow fan with two different positions of the motor have been presented.
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Fig. 1 Diagram of the ventilation axial-flow fan

Table. 1 Design specifications of the ventilation axial-flow fan
Flow coefficient 0.20
Pressure coefficient 0.16
Rotating speed, rpm 1100
Tip diameter, mm 506
Hub diameter, mm 150
Tip clearance, mm 2
Number of blades 10
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Table. 2 Results of turbulence model test

Design Turbulence Near wall treatment |W at design—¢
model
Wall function 0.141
SST model
REF Low-Re number 0.126
RANS k- model Low-Re number 0.120
k-e¢ model |Scalable wall function 0.120
EXP - - 0.126
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Fig. 3 Grid dependency test results
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Fig. 4 Test of various turbulence models for the prediction
of performance curve
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Fig. 5 Streamlines on the blade surfaces at design flow coefficient
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Fig. 6 Performance test of the ventilation axial-flow fan
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