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Reduction of Flow-Induced Noise in Suction Nozzle
of a Vacuum Cleaner by Adopting a Cross-Flow Fan
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ABSTRACT

In suction nozzle of a vacuum cleaner, where flow-induced noise is generated mainly by flow resistance, several
ideas to reduce noise are investigated. To increase fan performance, blade number is optimized and a centrifugal fan
is replaced by a cross—-flow fan, In addition, gear ratio of fan to drum brush is changed. It is found that fan
performance is increased by adopting these methods. Next, the blade height of the fan is decreased to reduce sound
pressure level, which causes inevitably decrease in fan performance. Eventually, flow-induced noise is reduced by
6.3 dBA in its overall level with the fan performance maintained.
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Table 1 P distribution on blade surfaces

No. 1 No. 2 No. 3
(No. 5) | (No. 6) | (No. 7)

Ref_Nozzle: B4 S A|A g

No. 4
(No. 8)

S

1946.5
(-97.9)

HER
A

-927.6
(-1054.4)
H

&=

-13.5
(1908.3)

19.8
(1526.8)

Base
Bed Brush
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&

.

Ref Nozzle 42.1 m/s 2686

Brush 3308 Pa | 26.8 m/s | 4270 59.5%
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Fig. 2 Optimization of Blade Numbers
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Table 2 Noise Measursment in anechoic room

Test G RPM | Torque
' Blade®A) | H || xe(dBA) d
No Ratio (=3) | (kg.cm)

1 |C_Fan(Base)| 17 | 1:3 | 91.1~91.8 | 3725 | 0.34

9 |CF Fan(1l)| 17 | 1:3 | 87.6(3.4 V) | 3380 | 0.32

11 | CF_Fan(11) [12.5| 1:3 | 85.8(5.2 V) | 3300 | 0.25

18 | CF_Fan(11) |11.5|1:1.5 | 85.3(5.8 V) | 5560 | 0.35

19 | CF_Fan(11) | 10 |1:15|845(6.6 V) | 4500 | 0.23
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Fig. 4 Noise Spectrum of Test No. 1 and No. 13
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