H39EH 4 M S 5 S Vol.39, No.4
2020 £ 8 Technical Acoustics Aug., 2020

SIAMENA: KA, R, BREE, & BAFECEFMEH T A R TT[T]. AS%EAR, 2020, 39(4): 475-481. [ZHANG Jiuhong, LI Feng,
CHEN Xianhua, et al. Research on noise reduction of the ancillary underground heat exchange stations in residential buildings[J]. Technical Acoustics,
39(4): 475-481.] DOL: 10.16300/j.cnki.1000-3630.2020.04.016

WA MR TG ERRT S
KA, BB, R4, KER

(1. ZRAbERZE, JCTVRRE 110819; 2. PRBHEES K, 5 LR 110168)

TR N T FEARREA EHT R 557 A i Ao fa RV (KR . o8 Jo (R U PR, Xl B im0 2 PR s
HOTT el (¥ e A I DL R R P AR R IR AR EAT T 0T DA R SR M R el 2 A R 7S S D 00 D ki, XA
I A AR HEAT 3T o AELSR G RS T R RO ET & (MR b, $EH0 T80 i B s 1 55 10 B e b B e B J7
Fo i UG G 10T RS R RIS, A () A PRI R AR IR BIRRME R, A AOhGE TR R AT, SO
(RS0 Vet 77 S il e RV ST I 53 78 2 B b e SR it 1 R S8

REIR): TRl RARL AR R

FESHES: TULI2 XHRFRIRAS: A MEHS: 1000-3630(2020)-04-0475-07

Research on noise reduction of the ancillary underground heat
exchange stations in residential buildings

ZHANG Jiuhong', LI Feng’, CHEN Xianhua®’, ZHANG Yixi’
(1. Northeastern University, Shenyang 110819, Liaoning, China; 2. Shenyang Jianzhu University, Shenyang 110168, Liaoning, China)

Abstract: To reduce the impact of noise generated by ancillary buildings on living condition and improve the acoustic
environment of residential buildings, the noise source and the noise propagation routes of the underground heat
exchange station of the existing residential building are studied in this paper. Based on the measured data of indoor noise
in the underground heat exchange station of existing residential buildings, the acoustic characteristics of indoor
environment are analyzed. From the comprehensive consideration of the health and comfort of residents, the noise
reduction processing and transformation design scheme for the auxiliary building is proposed. The spatial noise after the
transformation is significantly reduced, and the acoustic environment index of the living space after transformation
meets the standard requirements, so that the acoustic environment of the residential building is effectively improved. The
transformation design scheme proposed in this paper provides a technical support for the development of acoustic design
standards for ancillary buildings in civil construction.

Key words: underground heat exchange station; sound insulation cover; sound pressure level; noise reduction
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Table 1 Sound pressure levels recorded by sensors

Ly Lyl Ly/ Lpl Ll Lu/ Lyl

3%
AEMz @R @3 a8 dB dB dB

63 65 58 63 58 55 63 64
125 72 73 70 70 72 68 70
250 78 71 85 85 80 78 80
500 78 75 75 71 71 77 78
1 000 87 85 85 88 85 85 85
2 000 75 75 80 71 75 75 77
4000 68 65 68 65 65 68 68

T
igyas 000 89 896 917 905 902 897
&EE/HZ LPS/ LP9/ LPIO/ LPll / LPIZ/ fp /

dB dB dB dB dB dB
63 60 63 58 63 60 61
125 72 70 68 70 68 70
250 77 75 75 75 77 79
500 73 70 68 73 68 74
1 000 85 83 86 88 83 85
2 000 80 80 80 80 77 78
4000 65 63 65 64 65 66

368
HEZ/dB

86.8 873 875 90 85.4 89
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Table 2 Allowable noise standards for general residential

buildings
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Fig.2 The structural design drawing of soundproof
cover of motor
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Fig.3 Materials of different layers of soundproof cover
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Table 3 Sound insulation of commonly used metal plate

E~ IS o) EAy i 0% B /(kg'm?) V- ¥ka H E/dB

1 FER 2.6 21
2 FEAR 52 25
SRBWR 3 YRR 7.8 29
4 AR 7.8 28
5 AR 11.7 30

PR I T, e B ANy 1 ARG
OV 7 8 1 [ P DO P 8 ) R A A ] T

MR A, LS A U R R
I, BEINRE A e BB, B AE SRS AR B
JEREDN 100 mm I, B& A5 )RR M HE kR —
ANUBEAR, 2 J E A VR RO o o 72 i ok
N, BORM RIS TIX— s B, FEHETR
THNRE RS 5 S 2 SUZ JE L EAE 100 mme Ay §Af
%% 7 B ) B PR R N, AR P T
WAL o IX M IR 2 25 8 2R RS A4 Rk A P
Ve, ReiE— IR mbR A . W LA A S A R
430+ 50 mm, FJERZFFEERE 30 mm JF 1B
BRI, TR B it R o R B 2 (]

FEX b P ELEAT B AR TR, Zr 0 . JoiA
R FERRIEAT TR, R IR A AR % 7
B S T IO AR R BRI AORE . o R
HEAT T8, R R 4 PR, B3 TR ERR.

Fz4 WEREHHNREE
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Fig.7 Elastic cushion at base contact site
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Table 5 Sound pressure levels recorded by sensors

A /Hz L(ﬁlg/ Lyl Lp/ Lpy/ Lps/ Lps!  Lpy/

dB dB dB dB dB dB
63 55 55 58 53 53 52 57
125 69 67 68 67 68 68 67
250 72 71 75 73 77 72 73
500 73 71 73 74 74 73 72
1 000 81 79 78 79 80 80 75
2000 70 68 72 71 68 69 65
4000 61 59 62 61 60 60 60

e
TE2%/dB 835 815 825 84 83.6 843 827
i /Hz Lpg! Lpg/  Lpy/  Lpy/  Lpp/ L_p /

dB dB dB dB dB dB
63 56 55 56 55 51 55
125 70 70 68 68 66 68
250 72 72 72 75 70 73
500 72 70 68 73 68 72
1 000 80 79 76 70 80 85
2000 70 72 65 68 63 69
4000 60 60 62 60 61 61

T
JE4%/dB

838 815 828 836 785 826
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Table 6 Permissible noise levels in bedroom and living

room (hall)
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