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Abstract : This study deals with the process of developing a computer program based on the design theory

of sirocco fan with forward-curved blades. Also, the developed sirocco fan design program was based on

experimental performance data. Here, each model of sirocco fan shows an accuracy of less than +6.15%

in the experimental and calculated values for shaft power, static pressure efficiency, and total efficiency,

respectively. As a result, this fan design program shows a good performance result that can be easily

utilized in terms of economy and convenience, and is expected to be a very useful design tool.
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Sirocco fan
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L (tangential velocity) [m/s]
% (absolute velocity) [m/s]
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Fig. 1 Velocity triangle configuration for sirocco

impeller with forward-curved blades
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7). Bs< B2
2). w3>w,
3). v3< v,
4). a3>a,

Fig. 2 Comparison of velocity triangles between

finite number of blades and infinite ones
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Fig. 3 Drawing configuration of circular-arc blade

for sirocco fan
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. Fan Air Flowrate ¢ 0.P.)>, 0¢ n*3/min >
- Fan Static Pressure¢ Q.P.>, Ps{ mmAg >
- Fan Revolution. NC RPM >

- Outer Impeller Diameter,. D2C¢ mm >

- Inner Impeller Dlametel. D1<{ mm >

- Blade Number, Z{

- Impeller Width, B( nn 3

o ade Maximum Thickness, T¢ >

- Scroll Typed Archi.<A> OR Expon CE>» >

1P L WRTTH

Fig. 6 Example of input data for fan impeller

Archimedic Scroll Data Input Item

- Scroll{Housing) Expansion Angle (Deg>
- Scroll Depth. Bs ¢ mm >

- Cut—off Angle{ deg >
- Cut—off Radius Ratio, Rcs/D2C x 2

- Bellmouth{or
- Bellmouth{or Orifice? Diameter{ mm >
- Cut—off Clearance Ratio. s-D2 ¢ =

ifice) ClearanceC mm >

Fig. 7 Example of input data for fan casing
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Table 1 Essential input data for sirocco fan design

tems Sirocco fan
Model A |Model B| Model C | Model D
Flowrate, O [m3/min] 20 135 8 53
Static pressure, p; [mmAq] 9.51 11.93 8.25 447
Number of revolution, N [rpm] 650 1050 950 900
Outer diameter, D; [mm] 300 205.7 206 1912
Inner diameter, D; [mm] 255 181 177.4 1555
Orifice diameter. Dy [mm] 292 193.5 203 190
Blade depth, b [mm] 156 103 105 85
Number of blade, Z [-] 50 42 60 36
Blade thickness, 7, [mm] 2 3 2 2
Casing width, B; [mm] 180 127 122 102.5
Casing throat area, 4, [cm?] 423 2159 219.6 233.85
Cutoff angle. 6. [*] 0 -14 0 38
Bellmouth clearance, &; [mm] 5 5 5 5
Cutoff clearance ratio, s/D> [%] 8.7 5.9 9.7 8.8
Max. camber height ratio, m [%o] 12 12 12 12

Table 2 Various output data for sirocco fan design

Siroceo fan

Items
Model A | Model B | Model C|Model D
Total pressure, pr [mmAq] 13.52 17.88 11.30 5.25
Slip factor, € [-] 0.9356 | 0.9098 | 0.9419 | 0.9274
Specific speed, 7, [m*/min,m,rpm] 474 510 501 687
Blade chord length, (. [mm] 33.44 15.79 21.36 27.06
Blade inlet angle, f; [°] 20.67 28.32 20.39 21.40
Blade outlet angle, 8- [°] 159.78 | 152.69 | 160.39 | 159.30
Shaft power, Lg; [W] 73.53 | 61.82 | 31.75 | 15.58
Blade attachment angle, 6, [°] 42.79 35.70 43.39 4231
Blade deflection angle, 63 [*] 26.99 26.99 26.99 26.99
Total efficiency, 7o [%6] 60.28 63.97 46.69 2933

Volumetric efficiency, #vor[%] 93.08 92.03 88.51 86.88

Hydraulic efficiency, niya [%0] 65.42 70.21 53.29 34.10
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Table 3 Various factors adopted in this study

Loss factor Contraction factor,
Items - - -
& & & He
Model A 025 02 0.38
Model B 0.25 0.2 0.30 09
Model C 025 0.2 0.52 )
Model D 0.25 0.2 0.80
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Fig. 8 Four kinds of the aerodynamic performance curves of sirocco fan
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