Modeling and Simulation E#L5{5 K, 2023, 12(6), 4978-4986 Hans X
Published Online November 2023 in Hans. https://www.hanspub.org/journal/mos

https://doi.org/10.12677/mos.2023.126452

ENUARSHERAEETE S

EHm, AEF, FER°
R RHEE R AL TR, TR I
2 P 2 AN UM D A IR AR, TR 5

Weks H i 20234F9H2H; FAHHM: 20234F10H26H; KA HB: 20234F11H1H

R

YERSNIEBRRBEEH, BB FERRNREERFES T REIEM . ACFIFLMS Virtual. Labst 4
UL BB R MR BT BT, FREEIRRIAE T E M &8, B m et LSBT R
EYHRRMARERITHE, SRRE, LYFBEENINEREESVAMRYLSRE, HESEEMN
BEREEE, SHFANBEEEAERNEYEMRINSRE;: XEYREM NN P EARREEES
FERT, BRI EMRHEZ BK. ZTHESRHIEARIENENNESEE R TRER
WK, WXL FRRHA6T-0.3V-4T (70) MM EESEHBHIEE RS T FEE FH5T-0.3V-5T (50).
5T-0.3V-5T (70), &% T-6T-0.3V-6T (70), FI{ERESULETZHBHR T ERETE.

K §EiA

EMLAEHTE, LMS Virtual.Lab, [RFETERE, BHEE, SEWEIE, RAEENR

Simulation Analysis of Sound
Insulation Performance of
Fully Tempered Vacuum Glass

Zhaoyang Yuan?, Dongfang Hu?, Yanbing Li2

'School of Mechanical and Electrical Engineering, Henan University of Science and Technology, Luoyang Henan
2Luoyang Landi Glass Machinery Co., Ltd., Luoyang Henan

Received: Sep. 2™, 2023; accepted: Oct. 26", 2023; published: Nov. 1%, 2023

Abstract

As an exterior building enclosure structure, glass exterior windows play a crucial role in the sound
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insulation system of the building. This article uses LMS Virtual.Lab to simulate and analyze the
sound insulation performance of fully tempered vacuum glass, and verifies the rationality of the
simulation through testing. By studying the different factors that affect the sound insulation per-
formance of fully tempered vacuum glass, the results show that as the thickness of the glass in-
creases, its sound insulation and coincidence frequency both increase, but the increase in sound
insulation gradually decreases. When there is a difference in the thickness of the glass on both
sides, its coincidence frequency also increases; As the spacing between supports increases, al-
though the sound insulation in the low frequency range increases, the matching frequency in the
high frequency range decreases accordingly. Based on simulation results, different specifications
of fully tempered vacuum glass were prepared and tested for sound insulation. The test results
showed that the sound insulation of vacuum glass with 6T-0.3V-4T (70) specifications was higher
than that of 5T-0.3V-5T (50) and 5T-0.3V-5T (70) with the same thickness, and slightly lower than
that of 6T-0.3V-6T (70). It can be used as a design option for fully tempered vacuum glass.
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Figure 1. Fully tempered vacuum glass structure
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Figure 2. Schematic diagram of sound insulation test room
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Table 1. Material parameters

=1 MRsH

Materials Density/(kg-m ) Young’s modulus/MPa Poisson’s ratio
AR 2.5 x 10* 6.76 x 10°* 0.24
BHEMEL 7.37x 10* 5.6 x 10 0.4
D 7.85 x 10 2% 10° 0.3
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Figure 3. Finite metacomputing calculation model of sound insulation of fully tempered vacuum glass
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Figure 4. Comparison of test and simulation results
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Figure 5. Sound insulation curve of fully tempered vacuum glass with different thicknesses
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Table 2. Average sound insulation and its variation of fully tempered vacuum glass with different thicknesses at 100~3150 Hz

% 2.100~3150 Hz TAEIEER £ MU E=HIBFHIREERHENLE

Glass type Thickness/mm Average sound insulation/dB Increased sound insulation/dB
4T-0.3V-4T 8.3 34.78 -
5T-0.3V-5T 10.3 37.31 2.53
6T-0.3V-6T 12.3 39.34 2.03
7T-0.3V-7T 143 40.91 157
8T-0.3V-8T 16.3 42.24 1.33
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Figure 6. The influence of thickness difference between two sides of glass on sound insulation
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Figure 7. Sound insulation curve of fully tempered vacuum glass under different pillar spacing
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Figure 8. Measured sound insulation curve of fully tempered vacuum glass of different specifications
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Table 3. Average sound insulation of fully tempered vacuum glass of different specifications
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Glass type Pillar spacing/mm Thickness/mm Average sound insulation/dB
5T-0.3V-5T 50 10.3 36.18
5T-0.3V-5T 70 10.3 36.35
6T-0.3V-4T 70 10.3 37.63
6T-0.3V-6T 70 12.3 37.74
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