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The analysis and discussion of noise spectrum characteristics and
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Abstract: The noise from construction equipment is one of the main internal noises in buildings. In this article, the spectral
characteristics and sound quality of construction equipment noise are analyzed, and the feasibility of using sound quality pa-
rameters to evaluate the influence of civil construction equipment noise, especially low-frequency noise, is discussed, so as to
provide a new idea for selecting appropriate noise control measures to reduce equipment noise pollution in the future. Four
types of common equipment noise sources in buildings are selected for the research: variable frequency pumps, power distrib-
utors, exhaust fans, and outdoor air-conditioner units, and their characteristics are discussed from two indicators of sound en-
ergy and sound quality. The ‘Head Acoustic’ digital artificial head system is used for sampling the noise, and the ‘NOR140’
noise analyzer conducts the noise measurement simultaneously. The spectrum characteristics of the noise are analyzed by the
‘ArtemiS’ spectrum analysis software to calculate the indicators such as sound energy distribution and sound quality of each
frequency band. The results show that the noise of the outdoor air-conditioner units causes the greatest annoyance among the
measured equipment noises; the peak of the sound level of the variable frequency pumps is located at high frequencies (15.2~
24 Bark), the energy ratio and loudness distribution of the noise at high frequencies are nearly 50%; the peak noise levels of
other equipments are located at low frequencies (0~3.4 Bark), and the proportion of sound energy is also the largest; the
loudness distribution at mid frequency (3.5~15.2 Bark) is more than 50%, and near 30% at low frequencies.
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Table 2 Energy ratios of different equipment noise samples in each frequency band

. e G/ %
PR P L,/dB(A) S Hz — — —
(7= AT B A B

L 68.4 12 500 34.47 13.41 52.12
IKZE-1 R 68.1 4000 36.95 15.77 47.28
N 67.2 4000 41.16 12.34 46.50
L 67.2 12 500 35.21 9.54 55.24
KIE-2 R 67.0 5000 3745 10.40 52.15
N 68.0 4000 47.06 13.82 39.12

L 66.9 250 82.67 16.34 0.98

HEXUT R 67.0 250 83.26 15.92 0.82

N 65.8 200 89.10 10.51 0.38

L 63.1 315 63.40 35.80 0.79

fic HHL 2% R 67.8 500 27.14 72.49 0.38

N 64.0 315 64.57 35.25 0.18

L 71.6 50 89.67 9.64 0.69

FHhEHAL-G R 71.9 50 92.34 6.99 0.67
N 71.1 50 97.65 2.24 0.11

L 78.8 50 96.79 3.07 0.15

FH -1 R 77.8 63 95.95 3.89 0.15
N 76.6 63 98.84 1.10 0.06

L 79.9 63 96.73 3.18 0.09

A2 R 81.8 63 95.92 3.98 0.10
N 79.3 50 99.51 0.47 0.01
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Table 3 The cumulative A-weighting SPLs of different equipment noise samples
AR FE Ly, /dB(A) Ly, /dB(A) L,,/dB(A) L. /dB(A)
L 66.1 68.1 69.8 74.1
IKZE-1
KR R 66.1 67.7 69.4 743
K2 L 64.9 66.5 69.2 71.9
R 64.8 66.5 68.6 71.8
L 66.4 66.8 67.5 68.
HERUR ! ?
R 66.6 67.0 67.5 68.5
L 62.8 63.0 63.3 66.9
i 0
FCHL 3 R 67.4 67.8 68.0 69.7
. L 70.4 71.5 724 743
% V-G
ShEHAL R 70.0 72.1 727 73.6
S AN L1 L 76.6 77.4 81.1 87.6
R 76.6 77.1 79.0 84.6
X L 78.8 79.3 80.9 88.6
'?;J-?_ 73?1!: -2
ShETIRAL R 80.0 80.7 83.3 90.6
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Fig.4 Loudness integral distribution of different equipment
noise samples
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Table 4 The loudness integral distribution of different equipment noise samples

- o N/ i & /sone LE 451 /%
PR FIE sone - — — -
AR i = A i =L
- L 229 2.8 9.3 10.8 12.12 40.78 47.05
/J(zk-l
R 222 26 9.1 10.5 11.74 41.11 47.27
- L 20.5 2.5 7.8 10.2 12.21 37.97 49.93
IKFE-2
R 20.1 2.3 7.6 103 11.51 37.67 51.01
L 22.0 5. 11. 46 25.68 . 20.92
U 7 7 53.35 9
R 22.0 5.7 11.9 44 26.09 54.19 19.79
. L 14.9 3.5 9.3 2.1 23.76 62.70 13.87
ic HL 2%
R 17.7 3.6 12.0 22 20.08 67.62 12.18
A IBLG L 30.8 7.7 16.2 6.8 25.05 52.75 22.12
R 315 8.4 16.4 6.6 26.77 5221 21.09
A L1 L 485 14.2 243 10.0 29.27 50.08 20.70
R 444 12.6 225 9.2 28.48 50.77 20.76
X L 50.1 16.0 25.3 3.8 32.03 4 17.52
A2 50.46 7
R 57 18.0 28.6 10.4 31.52 50.22 18.20
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WHRNTREE FRALRSEE R R A S aitRRnE 4 T i

B, BALA)SE vacil A asper. FYRZAN 60 dB.
BN 1 kHz A5 /RS AR A 4 Hz IG5 1
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60 dB. #iF N 1 kHz HIaisfEiREIFE N 70 Hz 1)
100% MR A R HLREFE A 1 asper. F A R 43512
FH @RI BEAT T

24
FeC AL-dz
T oy 4 ®)
4 fmod
24
R:Cr'fmod'J-O ALdZ (9)

A €, M CZIHAREL 7199174 0.008 £10.000 3,
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Table 5 The annoyance evaluation of different equipment noise samples
IR FHIE L,/dB(A) NJ/sone S/acum Flvacil R/asper P, /au
K1 L 68.4 229 4.11 0.014 3 0.418 47.85
8 R 68.1 222 3.99 0.0132 0.365 46.57
I L 67.2 20.5 4.15 0.014 3 0.304 43.67
KEE-2
R 67.0 20.1 4.08 0.0132 0.245 42.04
L 66.9 22.0 2.19 0.0153 1.23 35.29
X\ 5
HA R 67.0 22.0 2.13 0.014 4 1.29 35.62
i i 52 L 63.1 14.9 1.59 0.008 51 0.486 18.96
R 67.8 17.7 1.55 0.008 00 0.688 23.56
- N L 71.5 30.8 2.59 0.0155 2.10 59.58
EHERNL-G
R 71.9 315 2.51 0.0149 2.11 59.38
2 A L1 L 78.9 48.5 3.01 0.036 9 3.59 125.23
R 77.7 444 2.83 0.028 7 3.14 102.37
- N L 79.9 50.1 2.71 0.025 8 3.53 114.68
HHP S PL-2
R 81.8 57.0 2.94 0.033 3 4.10 143.95
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