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ABSTRACT: The office environment is changing according to work types, Information Technology (IT)
advancements, and the Coronavirus disease (COVID)-19 situation. In order for office space users to perform their
tasks comfortably and efficiently, it is necessary to secure individual privacy as well as easy communication
among members. In Korea, the demand for improving the acoustic performance of office spaces is also increasing,
but the related performance criteria and guidelines have not been established. In this study, standardization of
office space acoustic performance measurement and evaluation methods and European countries' acoustic
performance criteria were compared and reviewed. It is proposed to comprehensively review international
standardization trends and acoustic performance standards in each country and to establish and utilize criteria for
evaluating the acoustic performance and satisfaction of office spaces in Korea through our survey. Considering
the international standardization direction and compatibility with communication and Public Address (PA)
systems, it is appropriate to establish criteria using the speech transmission index or Speech Transmission Index
(STI) application index. This criterion will be highly utilizable and compatible. In addition, since the office
furniture industry is interested in improving the acoustic performance of office space, it is necessary to establish
a labelling system for speech level reduction of office furniture.
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Table 1. Swedish office spaces room acoustic criteria (SS 25268).

Type of space Class A — Maximum Class B Class C — Minimum Class D

Individual office RT < 0.6 RT < 0.6 RT < 0.6 -

Open area RT < 04s RT < 04s RT < 04s RT < 0.8s
Concentration space RT = 0.6s RT < 0.6 RT = 0.65 -

Meeting room RT = 0.65 RT < 0.6 RT =< 0.6 RT < 0.8s
Corridors (RT g T1 sg, SOt.a6irS;:ases) (RT SRI.ZSS, %tgaisrcases) RT = 08s )

Conference room RT =< 0.6s RT < 0.6s RT =< 0.6s RT = 08s
Reception RT < 0.6 s RT < 0.6 RT < 0.6 s -

% RT : Reverberation Time
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Table 2. Spanish office spaces room acoustic criteria.,

B7h el B0 7 SRS SR )

H 1 137

AN

CTE DB-HR'? UNE 74201:2021%! (not legally binding)
Type of space .
(legally binding) Class A Class B Class C Class D Class E Class F
Meeting room RT =< 0.5 s (furnished) ) ) ) ) ) )
e RT < 0.7 s (unfurnished)
Corridors AV =02 RT < 0.6s|RT<09s|RT < 12s|RT<15s|RT < 1.8s| RT>1.8s
Conference room RT = 0.5 s (furnished) - - - - - -
RT < 0.7 s (unfurnished)
Reception AN =02 RT<0.6s|RT<09s|RT<12s|RT=<15s|RT < 1.8s| RT>1.8s
% A : Absorption Area/ V : Volume
Table 3. German office spaces room acoustic criteria (DIN 18041:2016%24).
Type of space Group Group A Group B
Individual office B3
Open area Bd
P BS5 (call centers)
Concentration B3, B4 4
space (more than 1 person) |3
Meeting room A4 )
Corridors B2
Conference room A4 - Y e D
Reception B4

Table 4, Norwegian office spaces room acoustic criteria (TEK 17 refrers to NS 8175:2012[25])_

Type of space Class A — Maximum Class B Class C — Minimum
Individual office RT < 0.13:h - RT < 0.20-h
Open area RT < 0.11°h RT < 0.13'h RT < 0.16°'h
Meeting room RT < 0.13-h RT < 0.16:h RT < 0.20-h
Corridors RT < 0.16:h RT < 0.20'h RT < 0.27-h
Reception RT < 0.13-h RT < 0.16:h RT < 0.20-h

BN SPHES FAA QAL UL S LS T 019k §42 Tefshs Hol Solck
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Table 5. Finish office spaces room acoustic criteria.

o
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SFS 59072

National

Type of space

Class A Class B

building code

Class C Class D

Individual office RT=<05s RT < 0.6s

RT < 0.7s RT < 09s -

RT < 035s(h < 3m)| RT < 0.4s(h < 3m)

RT < 0.55s(h < 3m)[RT < 0.55s(h < 3m)| RT < 0.6

Openarea | o1 = 04s(h>3m) | RT < 045s(h>3m)| RT< 05s(h>3m) | RT < 0.6s(h>3m) | STI < 0.5
COHZEELftiO“ RT < 045 RT < 055 RT < 065 RT < 075 -
Meeting room RT=05s RT = 0.6s RT = 0.7s RT = 09s -

Corridors RT < 0.6 RT = 0.8s RT =1.0s RT=10s -

Conference room RT = 0.6 RT = 0.7s RT = 0.8s RT = 09s -

Reception RT = 08s RT = 1.0s RT = 13s RT = 13s -

% STI : Speech Transmission Index

Table 6. French office spaces room acoustic criteria,

Type of space NF S 31-080”" & NF S 31-199%®!
Individual office RT < 0.6
Open area RT < 0.6s
Meeting room 04s<RT<0.65s

Reception RT<0.8s&RT<1.0sat 125 Hz

Table 7. Austrian office spaces room acoustic criteria,

ONORM B 8115-3""
am=0.2-0.25 (250 Hz- 4 000 Hz)
am=0.2-0.25 (250 Hz- 4 000 Hz)
am=0.2-0.25 (250 Hz- 4 000 Hz)

RT=032x1logV-0.17s
am=0.2-0.25 (250 Hz- 4 000 Hz)
RT=0.32x1logV-0.17s
am=0.2-0.25 (250 Hz- 4 000 Hz)

% o : Absorption coefficient / M : Mid-frequency

Type of space

Individual office

Open area

Concentration space

Meeting room

Corridors

Conference room

Reception
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Table 8. Danish office spaces room acoustic criteria,

Type of space SBI 216 / BR18P"
Individual office RT < 0.6s. (125 Hz - 4 000 Hz)
Open area A = 1.1 xS. (125 Hz- 4 000 Hz)
Concentration space RT = 0.6 s. (125 Hz- 4 000 Hz)
Meeting room RT < 0.6 s. (125 Hz- 4 000 Hz)
Corridors RT < 0.8s. (125 Hz- 4 000 Hz)
Conference room RT =< 0.6s. (125 Hz- 4 000 Hz)
Reception RT < 0.6 s. (125 Hz- 4 000 Hz)
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Table 9. UK office spaces room acoustic criteria, Table 11, Dutch office spaces room acoustic criteria.
Factor Within a working | Between working Type of space NPR 3438
cluster clusters Individual office A = 1.8xS. (125 -4 000 Hz)
Background noise NR40 / NR40 / Open area A > 1.8x8. (125~ 4000 Hz)
level 46 dBA (Lgo) 46 dBA (L()())
Concentration space A = 1.8xS.(125-4 000 Hz)
STI = 0.60 < 040
3 3 Meeting room A = 1.8 xS.(125-4 000 Hz)
Absorption per m =021 = 0.36
- Corridors A = 1.8 x8.(125-4 000 Hz)
Ceiling aw =0.9
across speech Conference room A = 1.8x8.(125-4 000 Hz)
frequency Reception A = 1.8 xS.(125-4 000 Hz)
Ceiling aw 0.5 - Absorbent sereens % S : Surface area
1.4 mto 1.8 m high
. 0.7 across speech .
Physical factors f soft floor coverings
requency L . . .
. Lower ceiling Table 12. Hungarian office spaces room acoustic
Soft floor covering . o
helght between criteria,
clusters to break up
skimming across Type of space MSZ 2080"
ceiling h<32m:

%NR : Noise Rating Tmmax = 0.8 s (if +2 person)
Tinmax = 1.0 s (if 1-2 person)

h>32m: (A/V)min=0.15
Reference in the standard to ISO

Individual office

Table 10. Polish office spaces room acoustic criteria.

Open area

Type of space PN-B-02151-4"" 22955 (A/V or RT)
Individual office RT < 0.6s. (250 Hz - 4 000 Hz) Concentration space Tamax < 1.0
Open area A/1m’min > 1.1 Meeting room Tamax < 0.7
g | B1= 082 o wor) e
Conference room RT < 0.8s. (250 Hz- 4 000 Hz) Conference room Tmax = 0.5
STlin = 0.6 (125 Hz - 8 000 Hz)

40| - AHEE I ARREFRE Aol o] BA S T == AR B s S s 71E S Table 11
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Table 13. Summarizes the main evaluation items of
the acoustic standards of office space and the acoustic
performance standards of European countries,

Sound
level

Country &
Standard

ISO 3382-1
ISO 3382-3

ISO 23351-1
ISO 22955

Sweden

Speech

RT (STI)

Absorption

Spain*

Germany

Norway

France

Austria

Denmark
UK
Poland
Netherland

Hungary
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