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Abstract

As the exterior facade building envelope, the glass exterior window plays a key role in the sound
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insulation system of the building. For buildings near the airport, ordinary glass is usually difficult
to resist the noise impact caused by aircraft takeoff and landing. According to the characteristics
of airport noise, the sound insulation capacity was tested and studied near the airport by match-
ing different sound insulation glasses in the ultra quiet sound insulation test box. The airport
noise monitoring results show that the noise changes caused by different aircraft types around the
airport are basically the same, and the maximum noise levels are between 85 and 90 dB; Through
testing and analyzing different types of sound insulation glass, it is concluded that under the same
quality, the sound insulation performance of fully tempered vacuum glass is greater than that of
laminated glass and greater than that of insulating glass, which is the best choice for building glass
near the airport; The configuration of vacuum glass is optimized. By optimizing the composite
damping layer, hollow layer and glass plate thickness layout, the tempered vacuum composite
glass A-Mutel is optimized. The measured average sound insulation is more than 50 dB, which
meets the requirements of building standards.

Keywords

Airport Noise, Ultra Quiet Sound Insulation Test Box, Sound Insulation Performance,
Fully Tempered Vacuum Glass

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

BE B KB R, SIERA R 2 T BT, Hib KBS R B2 2 [1].
TR B SR e A B PUE S AL S5 R e Xk, SRR, A0S Sl e 20 5
1 FA R A R BRI R, B R AR A PERE SR 1 s I EOR, LTI R AR AR AR
PRESHORBZ BT ERL, AR5 F R A5 H i R [2]. (RSN SR 454, @ Hish
WA AR PER 73 LR ERIERB]. IMCEFIRZ &R T RGBT, 358 s 5%
W, HEERCREE, XMEE IR A AOHRR[4]. EAMIT @S E Y i, B R s AN T RE
A R B N B ARSI T AR AR ) T AR R AN A A RR[5] . Wk 1 BT
N ENAE BRI LFRA RS, e AR N AT EHR R 5 WU S,
5 12 R AN SCHE ) 5 AL BB SR I B A T AR, AR 7 BARCON AT IR, DR 055 At B 3 A B L 48
Ry 7 AR [6] o AN B8 i A7 R RN LI B (KM 7 Ik, WF E 1 A IR A AR T ORI B . s By
5 A S R S ) R T

2. HiA R BB SERRE

AR, BEEBUR AR TAEME AL, 503 25 ) T AR A OG0 B BAR br e th A 4k A g0 47 . H
R, 2 M P S ) VT A b v D7 T, T PR OR AP T o 1 S PR ot = bR ) (GB 3096-2008) [711 (L
I JE LM 7S IR bR A ) (GB 9660-88) [8143 7ilid I T — M 75 B 53 R AL 37 J& 1] DX ek 1 75 3 58 i = VE A
58, ERAEERSFERSOE T, REWAEZ MM, o CRAE SNSRI E) (GB
50118-2010) [9]. ({EE¥itMIE) (GB 50096-2011) [101%, & H T4 EMEUH & . Ay 2 mE
TENREF P EEHFRIBEA . WE . Edit. £ T (B ERRE) (GB 3096-2008) 4

DOI: 10.12677/mo0s.2023.126478 5264 e RSE TR


https://doi.org/10.12677/mos.2023.126478
http://creativecommons.org/licenses/by/4.0/

HIAE 5

FHER UL T PR, RHE = R VR A G SR, e R E A VR A R A B AR
Rk E R E VP AR . (RSN S Bt e ) (GB 50118-2010)H % P SR VF e 5 2 N R EIRS T
JER ) R 1) INF B O bR AR AR, B 1) 2 F4) B 1) 4 6:00~22:00, 22 [A] % B2 () B 8] Ay 22:00~6:00, B 1% 118
2t N RBURF IR « FIE H ZREb 2 B (A S A KT 45 dB, WA KT 37 db; EZE(T) Ak
BRIA KT 45dB.

el

EXATE

AL
Figure 1. Structure diagram of all tempered vacuum glass
1L &N ETSHIBEHRER

3. HliA CHR AR

KA E SRR, EE. ISR R EMS, I HASBORM TR R . R A
PR I EL A TR B AN (B[ 11]

KL AR 1, X R T S RS B A P A R PR B R AN AR A . R
B R N7 PE B B3 Pt 28 400 m, BB KO 3 km BB IIE L, AT LLRNE WL AL RISk
W B EREMRAIRE, BEE CHLIEEE, AE ARG, s & A G LTS 2 . TR R
PR E R AL, MR IARECRE, KM LR, o R S S PR, I 5 P PR 2 I KT
B THL% A 22 228 KL (a7 64T, DA RO B TRl Btk o KL e AT e I P 2 — JC KR 4882 20~50 s, X T
ZANUIAT S, H YLK L 3~5 7 Bh—Ik, XWERUL, W7 X 50 3~5 435 ) 2 it
[B) 5 2 H B — K 20~50 s () KHLIEE % [12]

HE 2 Fos, WS EMEE I, R R1Z0N 25s ity g BIHE TR, e nlikE] 90
dB it o (ELCHIPN G HH IR R I TR HR e i AR 5 A ATV BN, o U R AR (128 1 e 5 B 4 A\
ML 3Z .

MEL 2 AT LAE t, ASREINLAY B i) e AR A AR — B, DA ST M 0 380 R e K M
FITE 85~90 dB 2 [H]. RHE (ML JH KL A PR AR ) (GB 9660-88) 1 — R X (Frk i E X J&
R XHX)EEEEAKT 70dB, X (55— X IR LA A 35 X)) g 35 AN KT 75dB 28k, %
WL i A7 TE M 5 AR L 5, AR =ik 10 dB BA L.

TR NIER] (RS A R HVE) (GB 50118-2010)H 5 Py M A A KSR 45 dB, AR
W37 7 S (X 35 A ] Bl 7 B 28 /0> 40~45 dB T B A B i /2 2 000G A A oK

DOI: 10.12677/mo0s.2023.126478 5265 jé

m

5


https://doi.org/10.12677/mos.2023.126478

HAE 5

= AHLE
90 - " ¢ BHLE
L » e 8 A CHLHE
/ a v DHLE
80 o EHLEY
§ v
3 7 /4
1 70 |- s
‘ﬁ]l'L 1/ .
lgé L ]
= v
6o AW ‘e = L
h — @ v v |
y ® é
50 F
0 10 20
B 18] /s

Figure 2. Variation of noise amount of different models over time
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Figure 3. Silent test chamber test schematic
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Table 1. Sound insulation test results of glass airfields with different structures
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Figure 4. The amount of noise inside and outside the chamber when the aircraft is silenced
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Figure 5. Three kinds of glass sound insulation spectrograms were tested in the laboratory
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Figure 6. Noise spectrum distribution of 5 main aircraft types at an airport in Henan Province
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Figure 7. Acoustic wave transmission diagram
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Figure 8. Acoustic insulation spectrogram of composite all-tempered vacuum glass airfield
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