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Numerical study on the Performance Improvement of the Sirocco Fan in
a Range Hood.
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ABSTRACT

This paper presents numerical study on the performance improvement of the sirocco fan in a range hood.

The performance of sirocco fan means a higher flowrate, a higher static pressure and a lower required

motor power in a fixed geometry constraint.

Various impeller geometric parameters, such as blade profile,

blade diameter, blade thickness profile and blade exit angle, were investigated by numerically and the

results were compared with each other to know the effects on the performance.

In this approach, the

volute geometry were fixed with the original shape. The numerical results show that the blade profile with
airfoil shape and small exit blade thickness increases the performance. The blade exit angle shows optimum

angle within a varied range.

The efficiency of the optimized exit angle was about 10% higher than the

base blade exit angle and the static pressure was about 28% higher at the flow coefficient 0.22.
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Fan width, b (mm)| 68
Bell mouse diameter, D3| (mm)| 132
Out diameter, D, (mm)| 1465
Inner diameter, D, (mm)| 127
Number of blade, Z (ea) 59
Scroll width, W (mm)|{ 82
Tip clearance, t (mm)| 4.67
Clearance of cut-off, Ar|(mm)| 10.3

Fig. 2 Geometric parameters of sirocco fan
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experiment and computation
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Fig. 5 Fan head coefficient variation with blade shape

50 k T T ; w 100
: .
;
40 . "1 --m--Model 2_Head coe. | TV - 80
= & — Model 1_Head coe.
; g
S 30 L - I .4160 =
8 H J ,:E
H . (o
a i S m
= i | P RS g
E)_ 20 —H— Modet 1_Efficiency £~ ‘,'l’ - // R -4 40 R
—o— Mode! Z_Eficiency .
3 [ | g
< ; P /
Lt ’
o 11 J

LA — } 20

0
0.1 0.15

A i 0
0.2 0.25 0.3

Flow coefficient ($)

Fig. 6 Head coefficient and efficiency increment with

flow coefficient

& Fig. 60 Hepfd.

%4 Fig. 5914+ Modeliof

MahA Model2el Aol hHoz RHE Qe

5 =
= - Rt = fag Bre]
BFPE QPR SR
[e]
7& W
[}

- 575 -

g shdoy AglAe gF 2% =Y 24
A gk 2y && Fadel viEA



0.3
e
0.25 L. ORE I S 1
T~
ORQ V\\“’\x‘
0.2 e
\ZQ

—O— Model 2 )\
~—— Model 3 (-3 degree)
.y -7 Model 4 (+3 degree)
- -8- - Model 5 (+6 degree)
-&- - Modet 6 (+9 degree)

A  Model 7 (+12 degree)

® Modei 8 (+15 degree)

e
-
T

Head coefficient(y)
[—]
r

0.05 |

M
d
-

0 Ve

0 005 01 0145 0.2 0.25 0.3 0.35
Flow coefficient($)

Fig. 7 Head coefficient with various blade exit angle
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Fig. 8 Fan efficiency vanation with blade exit angle
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Fig. 9 Head coefficient increment with blade exit angle
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blade exit angle (interpolated at ¢=0.22)
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