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Abstract

This numerical analysis uses the lifting surface method and frequency-domain panel method based on the linear
compressible aerodynamic theory.

Increased knowledge of flow conditions within mixed-flow fan should indicates means of improving performance of
these turbomachines. Thus, only an approximate solution is obtained whose prime intent is to recognize the most
significant characteristics of the “ideal” geometry. For a given set of operating condition, the flow conditions within
mixed-flow fan depend on the geometry of the machine (three-dimensional flow effects) and on the properties of the
fluid.

But most treatments of the problem have been concerned with the two-dimensional flow effects for incompressible,
non-viscous fluids. Interest in the field of mixed-flow fan resulted in the undertaking of a program to develop reliable
design procedures that would avoid the need for lengthy development work.
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Fig 1. Sample of the design of blade

Table 1. Specifications of the blade model

A7l HEF Eelolse A Moz

Model 1 Model 2 Model 3
Ad Ag Ad
1800 1800 1800
3 A5 (rpm) 2500 2500 2500
3200 3200 3200
Inlet hub 100 100 100
radius(mm)
Outlet hub 120 120 120
radius(mm)
Inlet tip
radius(mm) 180 180 180
Outlet tip 202 202 202
radius(mm)
e
. 30 30 30
8 ¥ 2w
Blade setting 30 30 30
angle(blade 2} 40 40 40
g B 50 50 50
Maximum
8
thickness{mm) 8 8
6 6 6
Number of 3 3 3
blade
12 12 12
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2.2.2 Coordinates and Geometry

Coordinate Systems (Fig. 2)

i) Inertial Frame

(x,y,z) A2 #HREA, (x,r,0)8F B |

<
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ii) Rotor Frame : rotor < &7 3As<=
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Helical Surface Theory
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Fig. 3 Camber surface and helical surface

2.2.3 W AA ZA(Surface Boundary
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Fig. 5 Performance curve for the variation of the
number of rotation (f=30°, number of blade=6)
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Fig. 6 Performance curve for the variation of the
number of rotation (f=40°, number of blade=6)
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Fig. 7 Performance curve for the variation of the number
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Fig. 8 Performance curve for the variation of the number
of blade (=40°, number of rotation=3200rpm)
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Fig. 9 Performance curve for the variation of a blade
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setting angle ( number of rotation=3200rpm,
number of blade=12)
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