98 FH7IA FNY SE] =87 pp.64-69
Algdgtm g4 EF 1998 12 12

R $%7)9 3=ty A

s - F

[:‘,!g

__r‘_.. . ZIS%"EH"

IEF

ul
=5

oC
e
o

?_| _ﬁlm

El]

o2k

Aerodynamic Design of the Axial Fan

Sang-Bum Sohn‘, Won-Gu Joo", Kang-Rae Cho",

Hyung-Baik Nam'~, In-Kyu Yoon™", Leem-Woo Nam’

*%

Key Words: Axial Fan(3§ $¥7]), Preliminary Design(2 7] 7)), Cascade Theory(% & ©o]-&)

ABSTRACT

In this study, a preliminary design method of the axial fan was systematically established based
on the two-dimensional cascade theory. Flow deviation, lift coefficient, distribution of velocity and
pressure coefficient on blade surfaces were predicted by an inviscid theory of Martensen method,
which was also applied to select an airfoil of required performance in the present design process.
The aerodynamic performance of designed blades can be predicted quickly and reasonably by
using the through-flow calculation method in the preliminary design process. It would be
recommendable to adopt three-dimensional viscous flow calculation at the final design refinement

stage.
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Fig.1.1 Configuration of axial fan
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Fig.1.2 Design routine of axial fan
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Table.3.2 Result of rotor blade design

Blade Number 10
Chord(m) 0.13
Radius(m) = 0.178 10.227 [ 0.275[ 0311 { 0.346
Blade(NACA) - | 2409 | 2408 | 2408 | 2407 | 2407
Stagger(” ) - 1447 | 550 | 614 [ 649 | 671
Attack(™ ) [12.837/8.868|7.016 |6.349 | 6.177
__Pitehlm) 0.11210.14210.173]0.195 | 0.217
Sohidity " [1.156]0.908]0.748 | 0.662 | 0.595
Lift Coefficent 0.632 [ 0.656 | 0.689 | 0.727 | 0.767
DE 038510371 [0.366 1 0.366 | 0.369
Cp (m/8) 12.508(12.420{12.877|13.407| 14.045
| Rel. flow inlet angle() 57.133163.091]67.320]69.685} 71.619
Rel. flow outlet angle(’ ) [43.860{54.222|60.794164.240| 66.953
Deflection(” ) 13.273] 8.868 | 6.526 | 5.445 | 4.665

Table.3.3 Result of stator blade design

| Blade Number 11
Chord (m) 0.195
Radius (m) 0.178 {0.227 | 0.27510.311 | 0.346

ZEUAR (m) 0.35310.31610.277{0.249 | 0.224
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Fig.3.1 Performance Curve
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