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Study on the noise reduction occurred to rotation in duct

yrgo*
o2

[s} ¥ ¥
Al

¥
TR

Hongul. Park, Youjae. Kim, Sungkwan Park
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ABSTRACT
Noise reduction has become a major issue of the duct air-conditioners. This paper describes the

reduction of noise and vibration of rotational slim duct system. The design of slim duct system is the

most important point of noise reduction in terms of the motor of 2f line noise, resonance noise

between forced frequency and natural frequency of Sirocco fan, unbalance noise of motor axis and

the noise induced refrigerant. The noise of duct system is mainly measured from diffuser and bottom

of duct. The optimal design was implemented after measuring the effect of noise and vibration in each

part which is composed of duct system.

In this paper, experimental results show that the main elements in air-conditioner duct design.

These elements are anti—vibration rubber of motor, axis length of motor, rubber coupler, materials of

sirocco fan and control method of motor which are the most vital factors in reducing noise.
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Fig.1 The schematic of slim duct
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Fig2. Equiv.alent model of the shim duct system.
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Tablel: Specification of slim duct system.
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Motor g 4900 !
Weight Blower(1EA)| g 450 J:
Shaft Axis | g | 648 |

9E HAAd olgas WA Addse 248
Fo Addg #dds vdad, =H 2 e 3
v, 28 % Ao, % A%y, Azs A9 AW, BE
wojs W4 % ALe T & A 9L A% ex
Eol ojal UE HAA 22050 d%e 2
e PFe AN

2.1. B8 % #o] ¥z}

2E 9o AA ZHol= 1295mm, AE 15mm:E I
Ne F Holz 7tFE7] oFr]) wWEd T e
Zog urolA g &gk weA F oA &

A3}y A nF AZHE AL F dAES
stelch.

nF AZHE ¥EY =2EdE ¢ % BAYE
Aolakz] A Az 2 HAe dA Fasid =
AZeE UFnF volA A (Die casting)d]l 1LHFES

4F FJuE AEE 7022 vk ¥ AxE 40,
50, 60, 70%=9) Fxo] W& v EY EZAEE 125

7028 AdAsch. 2Y ddsE 1050~720rpm
g  Agsiy o) wE 3@ Eae
8~15kgf/mm"2& QF3}A "l
& o @S
40
e 238 3B
30 e Aoig B6R Smm

Piessure (4BA.

E00 1000
Frequenny (He)

1509 2000

Fig.3. Comparison of spectrum by axis length
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Table2. : Comparison of natural frequency by axis
length.
Mode Natural Frequency(Hz)
Number Axis Length Axis Length
668.3mm 388mm
FEM TEST FEM TEST
1 38 40 39 41.7
2 45.1 47.4 46.1 47.7
3 65.4 68.6 65.6 68.5
4 117 116 129 126
5 125 127 139 144
6 143 144 140 148
7 176 169 179 167
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Fig.5. Vibration levels by SSR and Tap control
method
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Table3. Comparison of natural frequency by fan

materials.
Natural Frequency(Hz)

Mode ABS ABS+ GF10% | ABS+ GF20%

FEM | TEST | FEM | TEST | FEM | TEST
1 47 46 | 48 49 46 47
on 98 97 99 97 105 | 106
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4" 175 | 176 | 198 | 200 | 189 | 196
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