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Abstract

In recent years, the rapid development of information parks and
commercial districts has led to an increase in global office furniture
production. The office environment has made corresponding changes as
workers return to the workplace in the post-epidemic era, and designing
flexible office spaces has become a trend. Therefore, this study measured the
speech level reduction of office furniture according to ISO 23351-1 (2020).
Commercially available OA office furniture was used as the research object.
Through changing the partition type, increasing the height of the partition and
using sound-absorbing materials, the The influence of different variable
conditions on the pronunciation level. Research results show that different
partition types can effectively block directional sound source energy in office
furniture partitions, and reduce the impact of noise on adjacent office units
through the design of back panels and side panels. The height of office
furniture partitions is positively correlated with the reduction in speech level,
and the application of sound-absorbing materials can also reduce the
transmission of noise energy.

Keywords: Office furniture, Partition type, Level reduction, Speech level

reduction
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(- ) =% <& Level Reduction (D;) (dB)

T AE (D) T AR N AR S G o B2 AT R
WFE B et (1)
Di=Lwpii - Lwpai (1)

LW,P,I,i . ,}l’ﬁ /?'J’f:‘ 1= £ fa DAL ﬁwlﬁx PH)E—IFE“Tfﬁ*Im%ﬁ .11’* =1
Lwpai * F BEE T > BRE pF o e anfest i

~

V1 RAEF v iks PAFEHEYRIES TR Py o

e Speech Level Reduction (Dsa ) (dB)

il
mly
B
B
\1‘5\

DisH A v iim o % 2R E S s i@i sa 0 B
B Lysii@* 240 SR\ F 308 S 8 %8
B F i Lygoid 38 (2) 38

Lwsoi=Lws,i- Di (2)

125 Hz~8k Hz #f 32, A 4vfg s 28 d 5% (3) 3+ 8

Lywsaz = 10logqg [Zi7=1 10(LW'S'2'i+Ai)/1O] (3)
D1/ BHAEF A e B (A-weighting) & - %P4 5 5 »

e R REd 5 (4) R

Dsa=Lwsa1r — Lwsaz (4)

Lwsa1=684dB A48 1t chff A 4 Bt i o A e fg oo
% i & (A-weighted Sound Power Level) » #-7 A5 dBE > d % 5
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Table 4 Unweighted sound power level of genderless speech

4 & (Hz) 125 250 500 1k 2k 4k 8k

Lw,s1(dB) 609 653 690 630 558 498 445

Z ST A 4o fE Sl

Table 5 Frequency A weighting function

#F & (Hz) 125 250 500 1k 2k 4k 8k

-16.1  -8.6 -3.2 0 1.2 1.0 -1.1

(=) % & =% Sound Power Level (L,,) (dB)

FHFLECERN RRERAT AL o B ook BP0 B X
R BT R A o B SR R AT RS Y Y
e F s B FHE L W

#erh % 1) Ly, & PWL 45

w
PWL=1L, = 1010g<W>
0

W #x X
Wo : 1072w
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Z 6331 90cm FgF A f A B KiE

Table 6 Increased to 90 cm compartment type A level reduction

= &% 1 iE Level Reduction (D;)
Spectrum (Hz) 125 250 500 1k 2k 4k 8k

N-00A2 -1.6 0.7 0.7 0.4 0.4 0.1 -0.4
N-30A2 -2.6 0.9 0.6 0.6 0.3 -0.3 -0.4
N-60A2 -0.4 0.8 0.2 0.5 0.3 -0.2 -0.9
N-90A2 0.4 1.4 0.9 1.0 0.4 0.0 0.0

Z THEZIO0cmIEFA B 8% iKiE

Table 7 Increased to 90 cm compartment type B level reduction

=% % {@ Level Reduction (D;)
Spectrum (Hz) 125 250 500 1k 2k 4k 8k

N-00B2 -1.7 0.2 1.3 0.7 0.7 0.2 -0.1
N-30B2 -2.0 1.5 0.9 0.8 1.0 0.5 -0.2
N-60B2 -0.9 1.3 1.3 0.7 1.2 0.3 -0.2
N-90B2 1.2 1.7 1.1 1.2 1.4 0.7 0.4

2 8B 1 90cmig A C mBrEMiE

Table 8 Increased to 90 cm compartment type C level reduction

=% 7% <& Level Reduction (D;)
Spectrum (Hz) 125 250 500 1k 2k 4k 8k

N-00C2 -0.2 1.5 1.5 0.9 0.8 0.5 -0.1
N-30C2 -0.7 1.4 1.0 1.6 1.2 0.4 -0.1
N-60C2 0.7 1.1 1.6 1.6 1.2 0.7 0.1
N-90C2 3.1 1.9 1.7 1.5 1.8 1.1 0.1
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N-90C2
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-0-N-90A2 N-90B2
-& 96K-90A2 -+ 96K-90B2

10

Level Reduction, dB
n

125 250 .500° 1k 2k 4k 8k
Frequency, Hz

pE %R 96 K w5 Hi
B 155 mp-He 5
Fig. 15 With or without sound-absorbing cotton
% 9 =& Mg 96K

Table 9 Level Reduction 96K

= 3 % < & D (dB)

Spectrum (Hz) 125 250 500 1k 2k 4k 8k
N-90A2 0.4 1.4 0.9 1.0 0.4 0.0 0.0
96K-90A2 4.4 3.7 2.9 5.1 4.7 5.1 55
Difference 4.0 2.3 2.0 4.1 4.2 51 55
N-90B2 1.2 1.7 1.1 1.2 1.4 0.7 0.4
96K-90B2 4.9 4.9 6.5 7.7 6.7 6.8 6.7
Difference 3.7 3.2 54 6.5 5.3 6.0 6.3
N-90C2 3.1 1.9 1.7 1.5 1.8 1.1 0.1
96K-90C2 7.3 5.7 6.9 9.1 7.3 7.2 7.5
Difference 4.2 3.8 5.2 7.6 5.6 6.1 7.4
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Level Reduction, dB
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Fig. 16 With or without 96 K sound-absorbing cotton partitions to increase
height 90 cm
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% 10 =% 1 & 90cm

Table 10 Level Reduction 90 cm

= 8% % & D; (dB)

Spectrum (Hz) 125 250 500 1k 2k 4k 8k
24K-90A2 34 27 26 43 39 43 47
48K-90A2 43 33 28 47 46 50 57
96K-90A2 44 37 29 51 47 51 55
24K-90B2 40 50 53 64 61 61 55
48K-90B2 46 55 60 72 64 67 6.3
96K-90B2 49 49 65 77 67 68 6.7
24K-90C2 64 56 59 75 67 68 6.1
48K-90C2 66 57 67 89 80 72 70
96K-90C2 73 57 69 91 73 72 15
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Fig. 17 The height of the partitions with different sound-absorbing cotton
densities increases by 60 or 90 cm
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% 11 =& K& 48 ~96 K ¥ 90 cm
Table 11 Level Reduction 48, 96 K and 90 cm

= 8% % & D; (dB)

Spectrum (Hz) 125 250 500 1k 2k 4K 8k
48K-90A2 4.3 3.3 2.8 4.7 4.6 5.0 5.7
48K-90B2 4.6 55 6.0 7.2 6.4 6.7 6.3
Difference 0.3 2.2 3.2 2.6 1.8 1.7 0.6
48K-90A2 4.3 3.3 2.8 4.7 4.6 5.0 5.7
48K-90C2 6.6 5.7 6.7 8.9 8.0 7.2 7.0
Difference 2.3 2.4 3.9 4.3 34 2.2 1.4
96K-90A2 4.4 3.7 2.9 5.1 4.7 5.1 5.5
96K-90B2 4.9 4.9 6.5 1.7 6.7 6.8 6.7
Difference 0.5 1.2 3.6 2.6 2.0 1.6 1.2
96K-90A2 4.4 3.7 2.9 5.1 4.7 5.1 5.5
96K-90C2 7.3 5 6.9 9.1 7.3 7.2 7.5
Difference 2.9 2.1 4.0 4.0 2.6 2.1 2.0
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Table 12 Greater than 5 dB speech level reduction

Dsa , Ds.a , Ds.a

S % (dB) 5L (dB) S5 (dB)
- - - - 96K-30C 5.1
- - 48K-60B 5.1 96K-60B 5.6
24K-60C 5.3 48K-60C 6.0 96K-60C 6.1
24K-90B 5.6 48K-90B 6.7 96K-90B 6.7
24K-90C 6.3 48K-90C 7.2 96K-90C 7.4
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Table 13 Speech level reduction after improved office furniture

w Ds.a @ Ds.a @ Ds.a
(dB) (dB) (dB)

24K-00A 0.9 48K-00A 1.2 96K-00A 1.4
24K-30A 1.1 48K-30A 1.5 96K-30A 1.8
24K-60A 1.6 48K-60A 2.2 96K-60A 2.4
24K-90A 2.5 48K-90A 2.9 96K-90A 3.1
24K-00B 2.4 48K-00B 2.5 96K-00B 2.5
24K-30B 3.2 48K-30B 34 96K-30B 3.6
24K-60B 39 48K-60B 4.5 96K-60B 5
24K-90B 5 48K-90B 5.7 96K-90B 6.1
24K-00C 2.6 48K-00C 2.9 96K-00C 33
24K-30C 3.6 48K-30C 4.1 96K-30C 4.5
24K-60C 4.7 48K-60C 5.4 96K-60C 5.5
24K-90C 5.7 48K-90C 6.6 96K-90C 6.8
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