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Transmission Control of Low Frequency Structure-Borne Noise Generated form
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Abstract

The low frequency vibration and noise generated by the transformers in the relay station
of highrise steel construction buildings can be an annoying problem. In case an inadequate
isolation method is applied for such kind transformers, the vibration power flow will transmit
into far away structure via the adjacent floor and wall structure closed to the transformer, then
carried out the secondary noise radiation. By the in-situ measurements of several case studies ,
the peak frequency of these radiated noise spectra is ranged from 125Hz to 250Hz .Whilst this
frequency range is just coinciding with the natural frequency of the floor structure of general
modern highrise SC buildings. Thus, the transformer noise in SC buildings emerges to be a
serious problem . In this paper, the improvement regarding the vibration isolation of
transformers in highrise SC buildings is conducted by using the identification and diagnosis
technique of structure mobility theory and power flow measurement. From the application
examples, it can be shown that the transformer generated noise is reduced by an amount of
10~12 dB in the improvement design .

Keyword: Transformers noise Low frequency noise Transmission control of
structure-borne noise
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TR =

1+ (2dry

3
Fo (l—rz)2 (2dr

B30 7 5 RGN T2 drd 4 BIREEAE S 2 R R 2 B TR o

M Fgde B 2 FR 4R ¥ 1 (isolation) T_& 5
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-100=(1-TR)-100[%]

F 4R 5 (%)/ HEE R (1)

I 4= £ (dB) 1.414 2 3 4 5
0 0/0 | 66.7%/9.6dB | 87.5%/18dB | 93.3%23.5dB | 95.8%/27.5dB
e 0.1 0/0 | 64.4%/9dB | 85.5%/16.8dB | 91.5%/21.4dB | 94.1%/24.6dB
R 0.2 | 0/0 | 58.8%/7.7dB | 80.7%/14.3dB | 87.5%/18.1dB | 90.7%/20.6dB
: 03 | 0/0 | 51.7%/6.3dB | 74.9%/12dB | 82.9%/15.3dB | 86.9%/17.7dB
4 04 | 0/0 | 44.5%/5.1dB | 68.9%/10.1dB | 78.1%/13.2dB | 83.1%/15.4dB
0.5 | 0/0 | 38%/4.2dB 63%/8.6dB 73.4%/11.5% | 79.2%/13.6dB
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25 ¥ BB BT L SNCE2Leq(A) ~ Lmax(A) &

63 125 |[ 250 500 1k 2k 4k 8k Leq(d) Lmax(A) NC &
O REES (edw)| 617 57 | 58.5 47.9 42.5 | 40.9 | 39.8 | 36.4 52.9 59.3 59
O ORRESGL ) 45.2 46.3 | 38 31.6 30.2 | 28.6 | 23.5 | 18.3 41.3 48.3 21.5
AL E 16.5 10.71 20.5 16. 3 12.3 1 12.3 ] 16.3 | 18.1 11.6 11 31.5
206 P s A A RREBERS cL B ENCELELeq(A) -~ Lmax(A) &
63 125 || 250 || 500 1k 2k 4k 8k Leq(4) Lmax(A) NC &
P s R R (ed ) | 55.4 | 52.5 | 54.7 | 45.7 | 42.9 | 45.4 | 43.9 | 40.1 52.3 69 46
P s ¥R 3 (Geds) | 40.1 ) 40.9 1 39.4(32.9(30.3 (2871 26.5]20.2 40.4 57.3 30
AR E 15.3 [ 11.6 [ 15.3 [ 12.8 [ 12.6 [ 16.7 | 17.4 | 19.9 11.9 11.7 16
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