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Aerodynamic Performance Estimation of Tube Axial Fan

according to the Change of Blade Chord Length Design
Method
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Abstract : In this study, three-dimensional models of tube axial fan designed to have the same or
different chord length for each radius were analyzed by large eddy simulation (LES) in an
incompressible state. Both tube axial fan models were built under the assumption that the optimal total
pressure distribution in the span direction is a non-free vortex flow. As a result, the distribution of
static pressure and total pressure of a tube axial fan whose chord length varies by radius is larger than
that of a tube axial fan with the same chord length for each radius, and the difference in size is the
smallest at the design operating point. The distribution of static pressure efficiency and total pressure
efficiency at the design operating point of the tube axial fan whose chord length varies for each radius
is smaller than that of the tube axial fan with the same chord length for each radius. In terms of
overall aerodynamic performance, the design method of the tube axial fan with the chord length
changing by radius is the best, but the design method of the tube axial fan with the same chord length
for each radius is comparatively useful from the design operation point.

Key Words - Aerodynamic Performance, Blade Chord Length, Tube Axial Fan, Large Eddy Simulation
(LES), Total Pressure Ratio
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Fig. 1 Flow chart for the design of tube axial fan™
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Fig. 2 Velocity diagram with axial entry
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(a) Variable chord model

(b) Constant chord model

Fig. 7 Tube axial fan configuration made by the blade shape data

3. F=RlslN

3.1 siMmel

Fig. 72 Fig. 59 @184 A SZHE CATIA
7HA 3 32k PR UEJ_ f{ ‘TEr

< vehd adolth o] ®
Aatr] sl AE-gh iﬂEﬂ"H% 74 (chamber)
Wl 2 (bellmouth) 7} X H BHE 7|Eo=2
kRO 2700 A5E AWME EoH, 1 AV=
Z+ZF W74 500 mm, Z2°] 1,000 mmo| Tt} o] AL F
o) = FEo] AL Ao Pk
REE FH /A AAHHH] oF on)
371 OIE}?’

& Zol7l & Fig. 7(a)2

O e [z J,d h° rr =<.>‘=' mln i

FE SRS = J??_ HE ~ElE AW FX]A
A ddE f8 el vAE A A (mesh) B
olt}. o] AL ALATEY0|Ql SC/Tetra'?9

AA g LZESOIE o] &3t 1 Z4zto] A
2U0E8e Hol@ g, AA 2718 Aofsie
"Octree"7]%5S ©]&3le] AW FoA FBH =
RS ZdE HARE ZFE AXNE o 2
A MBSt AT ® ol 2e AR A

< WAEE § Holrl &2 Fig 1(b)el FE
FHE 2= iﬂEﬂ*H% X&!HJE 22 1y

A H(node) & L

Chamber wall

Bellmouth tube '
’

Discontinuous mesh
(Rotating part)

Tube axial fan

Enlarged view

Fig. 8 Mesh configuration for fan tester including
the tube axial fan of Fig. 6(a)’

Table 2 Mesh characteristics of fan tester

Chord length|Total element|Total node| Max. | Min.
type number number | size | size
Variable 18,214,618 |3,361,021 43.78 | 0.684
Constant | 18,233,201 |3,330,220 | ™™ | ™™
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