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Development of a High-efficiency and Low-noise Axial Flow Fan through
Combining FanDAS and CFX codes
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ABSTRACT

High-efficiency and low-noise axial flow fan is developed by combining the FanDAS, a computerized axial fan

design/performance analysis system, and CFD software(CFX). Based on fan design requirements, FanDAS conducts 3-D blade

geometry design, quasi-3D flow/ performance analyses and noise evaluation by using through-flow analysis method and noise

models for discrete frequency and broadband noise sources. Through the parametric studies of fan design variables using

FandDAS, preliminary and baseline design is achieved for high efficiency and low noise fan, and then can be coupled with
a CFD technique such as the CFX code for constructing final and optimized fan design. The FanDAS-CFX coupled system
and its design procedure are applied to actual fan development practice. The FanDAS provides an optimized 3-D fan blade

geometry, and its predictions on the performance and the noise level of designed fan are well agreed with actual test results.
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Fan Design Requirements
(air flow capacity, pressure, efficiency, noise level )
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Fig. 1 General fan development procedure
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Fig. 2 GUI windows of FanDAS
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Table 1 Fan design specifications
RPM 1170 Stator chord 01 m
Tip diameter 0.63 m No. of stators 11
Hub/tip ratio 0.44 Angle distrib. Free vortex
Rotor chord | 0.09-0.11 m | Camber design| Circular arc
No. of rotors 8-12 Rotor airfoil | NACA65-010
Tip clearance | 0.0025 m Stator airfoil | Cambered plate
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Fig. 7 Comparison between FanDAS and CFX
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Fig. 8 3-D blade geometry of optimized fan

Fig. 9 Manufactured model of optimized fan
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Table 2 Performance and noise test results

Flow | Pressure | Effici. | PWL | SPL
Model | Method |[m¥min]| [mmAq] | [%] | [dB] |[dBA]

Optimal [FANDAS| 200 | 324 | 782 | 913 [ 7809
model | Test | 200 | 360 | 750 | 900 [79.00

Market
product

Test 210 34.5 65.0 | 101.0 | 90.00
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Fig. 10 Aero-acoustic performance map
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Fig. 11 Fan noise spectrum at design capacity
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