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Analysis of Flow Characteristics on the Axial Flow Fan with
Centrifugal Blade

Jung-geun Choit - Seok-jong Lee* - Myoeng—-ho Lee** - Jae-yong Sung***

Abstract : This study aims to propose a new model axial flow fan which attachs
centrifugal blades, and to investigate the effect of centrifugal blades on the performance
improvement of new model axial flow fan. A numerical simulation has been conducted
using STAR-CD commercial code to solve the three dimensional incompressible
Navier-Stokes equation for high Reynolds number g—¢ turbulent model. Numerical
simulation is carried out to investigate the detail phenomenon in the flow field and
performance characteristics of new model and normal model fan. Calculation results are
compared with normal model’s results to investigate which centrifugal blades effect on
velocity profile and pressure distribution at various flow field positions, and calculation
results show that new model fan can improve the performance of total pressure.

Key words : Axial Flow Fan(%%#), Centrifugal Blade(24¥7]), STAR-CD commercial
code(STAR-CD 47=), High Reynolds k—e turbulent model(Z#olsZ <
k—e 97 EY)
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Fig. 1 Modeling of fans
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Fig. 2 Schematic diagram of the test duct for flow
analysis

Table 1 Specifications and flow conditions of a axial

flow fan
Parameters Specifications
Aspect ratio ( j/¢) 1.76
Blade chord length () 124mm
Span () 218mm
Diameter of rotor (d) 550mm
Hub diameter 114mm
Number of blades 5
Pitch angle 27°
Tip clearance 2.5mm
Rotational speed(RPM) 1250
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Fig. 3 Computational grid of fan and duct
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Table 2 Comparison of performance between normal
model and new model

Normal New
model model
Maximum static head 1977 13.34
(mmAq)
Maximum total head 97 11 353
(mmAq)
Discharge flowrate (m®/min)| 113.6 | 103.03

(b) New model
Fig. 5 Total pressure head distributions on blade surface

(a) Normal model(x/d=0.1)

(b) New model(x/d=0.1)

Fig. 6 Total pressure head distributions at the cross
section of x/d=0.1
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