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~ QUY CHUAN KY THUAT QUOC GIA VE
TIENG ON - MU’C ON CHO PHEP TAI NOI1 LAM VIEC

National Technical Regulation on Noise —

Permissible Exposure Levels of Noise in the Workplace

l. QUY PINH CHUNG

1. Pham vi diéu chinh
Quy chuén nay quy dinh cac mirc gidi han tiép xdc cho phép véi

tiéng &n noi lam viéc cla nguwdi lao dong.

2. P6i twong ap dung

Quy chuan nay ap dung dbi v&i cac td chirc, ca nhan trén lanh thd
Viét Nam c6 cac hoat déng gay ra tiéng én tac dong dén thinh lwc nguoi
lao d6ng. Quy chun nay khéng ap dung cho ngui lam viéc st dung tai

nghe.
3. Giai thich tw ngir
Trong quy chuén nay, cac tlr nglr dwdi day duwoc hiéu nhw sau :

3.1. Mrc gi®i han cho phép: 1a mic 4p am tdi da cho phép tiéng
on trung binh theo thoi gian 1am viéc.

3.2. Trung binh theo th&i gian (Time Weighted Average - TWA): la
trung binh mre tiéng dn nguwdi lao ddng phai tiép xuc tinh theo mét ca lam
viéc 8 tiéng.

3.3. Laeq (A-weighted equivalent sound pressure level in dB

measured): Mirc 4p am twong dwong tinh bang dB do duoc & ludi A.


http://www.acoustic-glossary.co.uk/time-weighting.htm
http://www.acoustic-glossary.co.uk/definitions-d.htm#decibel
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IIl. QUY DINH KY THUAT
1. Mrc tiép xtGc véi tiéng 6n cta ngwei lao dong khong vwot
gua cac gia tri quy dinh tai Bang 1 va Bang 2.
Bang 1. Mtc gi¢i han cho phép tiéng 6n trung binh

theo thoi gian noi lam viéc hay mire twong duwong Laeg

Mtrc gi&i han cho phép — dBA - & ché dd may
Thoi gian tiép xuc do "Cham" hay Laeg
Lao déng trwc tiép Lao déng gian tiép
8 gio 85 55
4 gioy 88 58
2 gior 91 61
1 gio 94 64
30 pht 97 67
15 phut 100 70
7 pht 103 73
3 phat 106 76
2 phat 109 79
1 pht 112 82
30 giay 115 85

Murc bién dbi theo thoi gian la 3dB (Mrc tiéng 6n tang 3dB thi thoi
gian tiép xuc dwoc gidm con 1/2 lan).

Trong moi thoi diém khi 1am viéc, mirc tiéng 6n cuc dai (Max) tac
dong dén tai ngudi lao ddong khéng dwoc qua 115 dBA, mic dinh (Peak)
khéng dwoc qua 140 dB.
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Bang 2. Mt&rc gi¢i han cho phép tiéng 6n noi lam viéc theo dai tAn sé (octa)

Tan sb Mtrc gi¢i han cho phép, dBA
tié(rlllgz;ﬁn Lao déng truc tiép Lao déng gian tiép
tu’o’lvrlwgcdi’rg’ng 85 55
63 (Hz) 99 75
125 (Hz) 92 66
250 (Hz) 86 59
500 (Hz) 83 54
1000 (Hz) 80 50
2000 (Hz) 78 47
4000 (Hz) 76 45
8000 (Hz) 74 43

2. Trang bi bao hd ca nhan

Néu chwa thwe hién dwoc cac gidi phap gidm mue tiép xuc véi tiéng
6n noi lam viéc xubng dwéi 85 dBA thi phai thuc hién ché dd bao vé thinh
e cho ngwoi lao dong. Trang bi bao vé tai cho ngudi lao dong phai dat
yéu cau & Bang 3:

Bang 3. Quy dinh trang bi ca nhan bao vé tai

Mtrc 6n trung binh tiép xuc Hiéu suét gidam 6n cda trang bi béo ho
(Laeq sn —dBA) (dBA)
<90 10-13
T 90 dén <95 14-17
Tl 95 dén <100 18-21
Tw 100 dén <105 22-25
Tl 105 dén <110 >26
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3. Trwong hop tiép xic véi cac mire tiéng 6n khac nhau trong
ngay lam viéc
Tdng liéu tiép xuc véi tiéng dn khdng dwoc vuot qua 1 va dwoc tinh
theo cong thire sau:
D = [Cy/Ty + Cof Ty # ... + C/T,] S1

Trong d6 : D la téng lidu tiép xuc v&i tiéng 6n trong ngay lam viéc
C:,C,,... C, 1a khoang thoi gian tiép xtc thuc té thir 1, 2,...n

twong &ng véi mire tiéng 6n thuwe t& do dwoc trong khoang thdi gian do.
T1, T2 ... To 1 khodng thoi gian tiép xdc cho phép twong rng voi

murc tiéng 6n thuc té do dwoc trong khodng thei gian C4 , C, ... C,,

lIl. PHWWONG PHAP XAC DINH
1. Phwong phéap do tiéng dn noi 1am viéc theo cac phwong phap
twong dwong hay c6 dd chinh xac cao hon cac ky thuat sau day:

- TCVN 9799:2013; 1SO 9612:2009, Phwong phap 1910.95 App G
(OSHA - Monitoring noise levels).

- TCVN 7878-1:2008 (1ISO 1996-1:2003), Am hoc-Mé ta, do va danh
gia tiéng 6n méi truorng-Phan 1: Céac dai lwong co ban va phwong phap
danh gia.

- TCVN 7878-2:2008 (ISO 1996-2:2003), Am hoc-Mé6 ta, do va danh
gia tiéng 6n moi trvong-Phan 2: Xac dinh mdc ap suat am.

2. Thiét bi do tiéng én

+ May do lidu 6n ca nhan (personal noise dosimeter) va bd chuén 6n
twong wng.

+ Cac may do on co ky hiéu loai Il, loai | hoac loai 0; cé dé phan giai tdi
thiéu 0,1 dB, dai do tlr 40-130 dB, phan tich tdn sb 60 — 8000 Hz, c6 chirc
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nang do Slow, PSL, Peak, Lag, cO bd chuén di kém c6 thé dung dé do 6n
noi lam viéc.

3. Trong nhi*ng tinh hudng va yéu cau cu thé, co6 thé ap dung cac
phwong phap xac dinh tiéng 6n 1a cac tiéu chuan hodc phwong phap khac

do co quan c6 thdm quyén quy dinh.

IV. QUY PINH QUAN LY

1. Céac co sé& cd nguodi lao ddng tiép xuc véi tiéng dn phai dinh ky td
chire do kiém tra tiéng dn noi lam viéc theo quy dinh cia phap luat.

2. Nguoi str dung lao déng phai cung cap day du trang thiét bj bao
vé ca nhan phu hgp véi méi tredng lam viéc.

3. Néu tiéng 6n noi lam viéc vuot mire gidi han cho phép, ngudi st
dung lao ddng phai thwc hién ngay cac gidi phap dé bao vé moi trworng va
strc khée ngudi lao déng.

V. TO CHU’'C THUYC HIEN

1. Quy chuan nay ap dung thay thé cho tiéu chuén vé tiéng 6n trong
Tiéu chuén vé sinh lao déng ban hanh theo Quyét dinh sb 3733/2002/Qb-
BYT clia Bo trwdng Bo Y té ngay 10/10/2002.

2. Cuc Quéan ly méi trworng Y té, BO Y té chu tri, phdi hop vdi cac co
quan chrc nang co lién quan hwéng dan trién khai va td chirc thwe hién
quy chuan nay.

3. Trong trwdng hop cac tiéu chuan qubc gia, tiéu chuan quéc té vé
tiéng dn dwoc vién dan trong Quy chuan nay stra dbi, bd sung hodc thay

thé thi ap dung theo tiéu chuan méi.
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THUYET MINH

QUY CHUAN KY THUAT QUOC GIA VE
TIENG ON — MU’C ON CHO PHEP TAI NO'I LAM VIEC

National Technical Regulation on Noise —

Permissible Exposure Levels of Noise in the Workplace

1. Sw can thiét ban hanh Quy chuan

Truwdc day, tiéu chuan 3733/2003/BYT dwoc st dung lam qui dinh mirc 6n téi da
noi 1am viéc. Sau nhiéu ndm s dung, ching ta cAn mét phién ban cap nhat hon
dé phu hop véi yéu cau vé luat qui chuan, tiéu chuan; sw phat trién cta cong
nghé. Vi vay, viéc ban hanh qui chuan nay 1a can thiét dé bao vé méi trwong va
strc khée lao dong.

2. Can cr xay dwng Quy chuan

+ Quyét dinh s6 3733/2003/QD-BYT (trang 30);

+ Hwéng dan Xay dwng noi 1am viéc trong lanh cia WHO (2009);

+ Ganh nang tiéng 6n noi lam viéc trén thé gii (Nelson D at all-2005);
+ Tiéu chuén tiéng on noi lam viéc (USA-NIOSH-1998);

+ Qui chuén tiéng dn noi lam viéc (USA-OSHA-2000);

+ Tiép xuc voi tiéng 6n-Gidi thich tiéu chudn OSHA, NIOSH-USA — Psatricia —
2009;

+ Thwe hanh vé tiéng 6n trong an toan & vé sinh lao ddng — Australia — 2004;
+ Gidi han tiép xtc nghé nghiép & An D6 va Trung Quéc (USA-2009).

3. Noi dung chinh ctia Quy chuan

3.1. Pham vi diéu chinh:

+ QP 3733 (Trang 30) ghi la “ Tiéu chudn nay qui dinh murc tiéng 6n cho phép tai
céac vj tri [am viéc...chiu sw anh hwéng cla tiéng 6n.

Ghi nhw vay chwa rdé day la qui dinh v& murc tiép xic cla nguoi lao dong voi
tiéng 6n. Phan vj tri [am viéc cling lam cho nguwdi doc dé hiéu 1a tiéng 6n khu vuc
(area) ch& khéng phai la tiéng 6n nguoi lao ddng dang tiép xuc (Personal). T
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do, viéc do murc tiép xtc ca nhan co thé bj sai Iéch thanh do tiéng dn & khu vuc
lam viéc. Vi vay, qui chuadn nay slra thanh: “murc tiép xic voi tiéng on noi 1am
viéc clia nguoi lao dong”.

3.2. béi twong ap dung:
+ QD 3733 viét 1a: TAt ca cac co s& cd st dung lao dong.

+ QCVN nay bd xung phan dbi twong: cé ca ca nhan, vi hién nay ching ta c6 ca
hd kinh doanh gia dinh, ca thé. Viéc b xung “lanh thé Viét Nam” nham xac dinh
rd hon: qui dinh nay &p dung cho tat ca cac loai co s& lam viéc, ké& ca co sé lién
doanh hay 100% vén nwéc ngoai.

QCVN nay ciing bé sung: “Quy chuan nay khéng ap dung cho ngudi lam viéc st
dung tai nghe”. Vi tac ddng ctia mot sé thiét bi 1&én mot s6 cong viéc dac thu nhw
dién bao, tbng dai khéng thé ap dung qui dinh nay do thiét bi am thanh ap ngay
Ién tai ngwoi lam viéc.

3.3.Mwrc cho phép:

Két ciu ctia phan Qui dinh ky thuat:

+ QP 3733 thiét k& phan nay chi cé 1 bang nén khé theo ddi. Vi vay QCVN nay
thiét ké 3 bang. Bang 1 v&i mot sb khai niém rd rang hon, dé theo ddi va tuan
tha hon. D&c biét 1a QCVN mai lam cho nguoi doc thay ré hon cac mie can ap
dung khac nhau thay vi chi viét thanh cac ménh dé nhw QP 3733 lam cho ngudi
doc chi nh& ap dung mic 85 dBA.

Bang 1:

+ Bang 1 duoc thiét ké lai trén co s& Quyét dinh 3733/2003/QD-BYT vé tiéng 6n.
Kha it ngudi biét 1a thoi gian tiép xtc déng vai trd rat Ién dén mic tbi da cho
phép. Nhiéu ngudi cling khéng chu v 1a mire tiép xuc véi tiéng dn trong hai loai
lao déng trwc tiép va lao dong gian tiép dwoc qui dinh khac nhau. Vi vay, qui
chuan nay thiét ké lai bang 1 d& ngwdi sir dung dé theo dbi, dé ap dung.

+ Mtrc cuc dai (Max): Trén thé gidi, ngoai qui dinh vé& murc on tiép xuc, cac qui
chuén con xac dinh mirc cwc dai (Max) va mirc dinh (Peak). Pa sb cac nudc
chon mirc cyc dai la 115 dBA va mire dinh la 140 dB (xem trang 13). Trong khi
Qb 3733 chi qui dinh mrc cyc dai la 115 dBA. QCVN nay dwa thém murc dinh
can cl trén so dd dac diém cac ngudn on sau (Mirc 140 dB — hinh dwéi — la gidi
han gay tén thuwong):
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Flgure 3: Some common sound pressures In Pa and dE.

+ Mwrc bién dbi theo thdi gian dwoc 1ay 1a 3 dBA thay vi 14 5 dBA nhuw trwdc day.
Viéc nay dwoc tim hiéu qua thuyc tién do kiém méi trweng, tham khéo cac nwéc
trong khu vwc cho thdy mirc 3 dBA hién dwoc st dung phd bién trén thé gidi
(xem trang 13), mirc nay bao vé strc khde va thinh lwc tét hon, dac biét cho
ngudi Viet Nam c6é thé lwc nhin chung khiém tén hon. Hon niva, cong nghé ngay
nay c¢6 nhiéu tién bdé hon nén gidm dwoc tiéng 6n tir cac thiét bi may méc san
xuét. Vi vay mirc bién dbi 3 dBA ciing mang tinh cap nhat va kha thi hon.

Day ciing la diém thay dbi I&n nhat cia QCVN nay, thé hién nhu sau: Néu gan
murc bién ddi cuwdng do on theo thoi gia la 5 dBA dé theo dbi thi thay ré mac 5
dBA c6 dd bao vé thinh ngwdi nghe khac xa so véi mirc 3 dBA: Xem & murc tiép
xuc 2 gi& da thdy QCVN mai chi cho phép tiép xtc 6n & 91 dBA trong khi QP
3733 cho tiép xtc mirc 91 dBA & 4 gid.
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Thoi gian tiép xuc

Mtrc toi da cho phép — dBA (theo mtrc tvong duvong)
& ché do may do "Slow" hay Laeq

Nguoi ) Nguwoi lam & cac Nguoi lam
Trwce tiép san xuat | Phong ban san xuat | viéc gian tiep
8 givr 85/85 70 55
4 gio 88/90 73 58
2 gio 91/95 76 61
1 gio 94/100 79 64
30 phat 97/105 82 67
15 phut 100/110 85 70
7 phat 103/115 88 73
3 phat 106/120 91 76
2 phat 109/125 93 79

10
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Can c trén bang nay cho thay: Néu chi dung may do 6n méi trwéng ma khéng
dung may do liéu (Dosimeter) thi ching ta khong thé st dung két qua dé danh
gia d&c thu tiép xuc voi tiéng 6n clia nguoi lao ddng dé quyét dinh xem liéu tiép
xtc da vuot mirc cho phép hay chwa. Vi may do 6n méi trudng chi cho ké qua
Leq chir khéng tinh toan thoi gian tiép xuc véi 6n & tirng mire rdi qui dbi theo

thdi gian mirc 3 dBA dé so sanh vé&i bang trén réi cho két qua tiép xuc. Vi vay,
phan phwong phap xac dinh & QCVN nay ciing dwa may dosimeter |én phan dau
tién cla thiét bj do on.

+ S lidu tham khao tiéu chuan &n hién hanh ctia mot sd nwéc nhw sau:

Table 1. Gidi han tiép xuc cho phép (Permissible exposure limits PEL) Heé sb
bién ddi, va cac yéu cau khac vé tiép xuc vai tiéng dn hién hanh & cac nuéc:

Qudc gia, niim ban PEL La., 8-gio, Hé s6 bién | Lpax rms Level dBA Giai Level dBA Test
hanh dBA? d6i, dBA® L peak SPL phap Ky thuat® may do thinh
Tuc®
Argentina 90 3 110 dBA
Australia,’ 1993 85 3 140 dB peak 85 85
Brazil, 1992 85 5 115 dBA 85
140 dB peak

11
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Canada, 1990 87 3 87 84
CEC,** 1986 85 3 140 dB peak 90 85
Chile 85 5 115dBA
140 dB
China,” 1985 70-90 3 115 dBA
Finland, 1982 85 3 85
France, 1990 85 3 135 dB peak 85
Germany,* ® 1990 85 3 140 dB peak 90 85
55,70
Hungary 85 3 125 dBA 90
140 dB peak
India,” 1989 90 115 dBA
140 dBA
Israel, 1984 85 5 115 dBA
140 dB peak
Italy, 1990 85 3 140 dB peak 90 85
Netherlands, ® 1987 80 3 140 dB peak 85
New Zealand,’ 1981 85 3 115 dBA
140 dB peak
Norway,' 1982 85 3 110 dBA 80
55,70
Spain, 1989 85 3 140 dB peak 90 80
Sweden, 1992 85 3 115 dBA 85 85
140dB C
United Kingdom, 1989 85 3 140 dB peak 90 85
United States,™ 1983 90 5 115 dBA 90 85
140 dB peak
Uruguay 90 3 110 dBA

a PEL = Permissible exposure limit (Mirc tiép xtc cho phép).

b Exchange rate. (Hé s6 bién ddi, d6i khi duoc goi 1a ti 1¢ dap).

¢ Tuong tu PEL.

Nguén: Arenas 1995; Gunn; Embleton 1994; ILO 1994. Published standards of various
nations have been further consulted.

- Bang 2: Bang nay ciing dwoc thiét lai mang tinh thira ké ctia Qb 3733
va bang 1 nhung gon hon, dé hiéu va dé ap dung hon. Trong qui dinh vé tiéng
on noi lam viéc cta da sb cac nwdc, bang vé dai tan dn khéng dwoc dwa vao.
Tuy nhién, do nganh gidm sat méi trudng lam viéc & nwéc ta con nhiéu kho
khan, thiéu nhiéu van ban phap qui va tai liéu ky thuat nén bang nay van duwoc
dwa vao dé nguoi st dung it phai tra ctru thém tai liéu va dé gitr dwoc tinh lién
tuc trong céng tac chuyén ddi qui chuan nay tr Quyét dinh 3733.

12
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- Bang 3: Bang nay cling it dwoc cac nwdc trén thé gi¢i dwa vao trong qui
chuan loai nay. Tuy nhién, cling nhw bang 2, khi dwa vao bang bang 3, ngudi stv
dung sé cé théng tin hoan chinh dé x& ly vAn dé 6n noi lam viéc ma it phai tra

clru thém tai liéu.

Bang 3 — Qui dinh trang bi ca nhan bao vé tai

Mtrc 6n trung binh

(Lncq, 5 —BA) Loai trang bi Hiéu suét giam 6n (dBA)
<90 Loai 1 10-13

T 90- 95< Loai 2 14-17

T 95-100< Loai 3 18-21

Tw 100-105< Loai 4 22-25

T 105-110< Loai 5 >26

13
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Table 1
Lpeq,sn (dBIA)) | Class | SLCg, range (dB)
<90 ] 10-13
80 to <95 2 14 -17
95 to <100 E 18 - 21
100 to <105 4 22 -25
105 to <110 5 26 or greater

14
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Some sound exposure meters do not measure peak noise
levels adequately.

More detziled guidance on noise measurements and recording
can be obtained from the Australian Standard ASINZS 1269.1,
Part 1: Measurement and assessment of noise immission and

axposure,
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4. Két luan

Qui chuin méi da cd géng cung cap cho thuc tién nhirng théng tin tdng
hop, toan dién, cu thé, dé hiéu, dé& ap dung, nham béo vé méi trwdng va thinh
lwc cho nguwdi lao ddng tai Viét Nam. Qui chuan nay ciing dwoc xay dung voi
muc tiéu hdi nhap québc té cao.

5. Kién nghi

DPé nghij cac don vi hiru quan déng goép y kién va ban hanh qui chuan nay
nham tang cwéng bao vé moi truwéng va stre khde noi lam viéc.

16
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Tai liéu tham khao :

a A W DN B

10
11
12
13
14
15
16
17

Bo Luat Lao dong 2012.

Luat tiéu chuan ky thuat (68/2006/QH11) ngay 29 thang 06 nam 2006

Nghi dinh sb 45/2013/ND-CP nam 2013 ctGa Chinh phi qui dinh vé an toan vé sinh lao déng.

Quyét dinh 3733 ban hanh 21 tiéu chuan vé sinh lao déng (3733/2002/QD-BYT).

Thoéng tw lién tich s6 01/2011/TTLT-BLDTBXH-BYT ngay 10/01/2011, Hwéng dan té chirc thwe hién
cbng tac an toan - vé sinh lao dong trong co s& lao dong.

Thong tw s6 19/2011/TT-BYT ngay 06/6/2011 ctia Bd Y té hwédng dan quan ly vé sinh lao dong, strc
khée nguoi lao ddng va bénh nghé nghiép.

Théng tw sb: 23/2007/TT-BKHCN, Hwéng dan xay dwng, thdm dinh va ban hanh quy chuén ky thuat.
ILO Noise Standards and Regulations.

ILO Noise Measurement and Exposure Evaluation (2011)

Noise in the workplace (Government of south Australia — 2008)

Noise Measurement and Exposure Evaluation — ILO - (Eduard I. Denisov and German A. Suvorov).
Occupational noise-induced hearing loss in India (2008).

OSHA Criteria for Hearing Conservation Programs (1993).

OSHA regulation on noise at work (2008).

The Global Burden of Occupational Noise-induced Hearing Loss (2005).

WHO regional guidelines for the development of healthy workplaces (1999).

U.S. Occupational Safety & Health Administration - OSHA — Standards (2008).
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ISO 9612/TCVN 9799:2013

Measuring the noise exposure level at the workplace
(EN 1SO 9612)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of preparing International
Standards is normally carried out through ISO technical committees. Each member body
interested in a subject for which a technical committee has been established has the right
to be represented on that committee. International organizations, governmental and non-
governmental, in liaison with 1SO, also take part in the work. 1SO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC
Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft
International Standards adopted by the technical committees are circulated to the member
bodies for voting. Publication as an International Standard requires approval by at least
75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be
the subject of patent rights. ISO shall not be held responsible for identifying any or all
such patent rights.

ISO 9612 was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee
SC 1, Noise.

This second edition cancels and replaces the first edition (ISO 9612:1997), which has
been technically revised.

Introduction

This International Standard provides a stepwise approach to the determination of
occupational noise exposure from noise level measurements. The procedure contains the
following major steps: work analysis, selection of measurement strategy, measurements,
error handling and uncertainty evaluations, calculations, and presentation of results. This
International Standard specifies three different measurement strategies: task-based
measurement; job-based measurement; and full-day measurement. This International
Standard gives guidance on selecting an appropriate measurement strategy for a
particular work situation and purpose of investigation. This International Standard also
provides an informative spreadsheet to allow calculation of measurement results and
uncertainties. ISO is not responsible for errors that may arise or occur with the use of this
spreadsheet.

18


https://www.iso.org/obp/ui/#iso:std:iso:9612:en
https://www.iso.org/obp/ui/#iso:std:iso:9612:ed-1:en

QCVN.../2015/BYT

This International Standard recognizes the use of hand-held sound level meters as well as
personal sound exposure meters. The methods specified optimize the effort required for
obtaining a given accuracy.

1 Scope

This International Standard specifies an engineering method for measuring workers’
exposure to noise in a working environment and calculating the noise exposure level.
This International Standard deals with A-weighted levels but is applicable also to C-
weighted levels. Three different strategies for measurement are specified. The method is
useful where a determination of noise exposure to engineering grade is required, e.g. for
detailed noise exposure studies or epidemiological studies of hearing damage or other
adverse effects.

The measuring process requires observation and analysis of the noise exposure conditions
so that the quality of the measurements can be controlled. This International Standard
provides methods for estimating the uncertainty of the results.

This International Standard is not intended for assessment of masking of oral
communication or assessment of infrasound, ultrasound and non-auditory effects of
noise. It does not apply to the measurement of the noise exposure of the ear when hearing
protectors are worn.

Results of the measurements performed in accordance with this International Standard
can provide useful information when defining priorities for noise control measures.

2 Normative references

The following referenced documents are indispensable for the application of this
document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

e IS0 1999, Acoustics — Determination of occupational noise exposure and
estimation of noise-induced hearing impairment

e ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the
expression of uncertainty in measurement (GUM:1995)

o IEC 60942:2003, Electroacoustics — Sound calibrators

o IEC 61252, Electroacoustics — Specifications for personal sound exposure
meters

e IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1:
Specifications

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3.1
A-weighted time-averaged sound pressure level

L
p.AT
A-weighted equivalent continuous sound pressure level

I—p,A,eqT
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ten times the logarithm to the base 10 of the ratio of the time average of the square of the
A-weighted sound pressure, pa, during a stated time interval of duration T (starting at t;
and ending at ty), to the square of a reference value, po, expressed in decibels

(1)

where the reference value, po, is 20 puPa

Note 1 to entry: Adapted from ISO/TR 25417:2007%.

3.2

A-weighted noise exposure level normalized to an 8 h working day
daily noise exposure level

L

<(E3>é§rl11pational noise> level, in decibels, given by the equation:

(2)

where

Lp.AeqTe is the A-weighted equivalent continuous sound pressure level for T;
Te is the effective duration, in hours, of the working day;

To is the reference duration, To =8 h

Note 1 to entry: If the effective duration of the working day, T, is equal to 8 h, then
Lex s equals Lp a eqen.
Note 2 to entry: If the average or normalized exposure over a number of days is desired,

Equation (3) can be used:
(3)

The value of X is chosen according to the purpose of the averaging process. For example,
X =5 leads to a daily noise exposure level normalized to a nominal week of five 8 h
working days.

Note 3 to entry: This definition differs from that given in ISO/TR 25417:2007").

3.3

nominal day

working day over which it is chosen to determine the noise exposure

Note 1 to entry: The nominal day is determined from the work analysis and depends on
the purpose of the measurements. For example, it may be a typical day representing the
work performed over several days or the day with the highest noise exposure. See also
7.3.

Note 2 to entry: The noise exposure level is normally calculated on a daily basis, but
there may be circumstances where the use of weekly or longer periods of noise exposure
is considered appropriate.

3.4

C-weighted peak sound pressure level

I—p,Cpeak

ten times the logarithm to the base 10 of the ratio of the square of the C-weighted peak
sound pressure, Pcpeak, t0 the square of a reference value, po, expressed in decibels

@)

where the reference value, po, is 20 pPa.
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task

<occupational noise> distinct part of a worker's occupational activity

<occupational noise> Figure 1 illustrates the hierarchy of jobs and tasks.

3.6

job

<occupational noise> overall occupational activity that is carried out by a worker,
consisting of all the tasks performed by the worker during the entire working day or shift
Note 1 to entry: A worker often has a job title that describes his or her job, sometimes
complemented with an additional description to ensure clear identification, e.g. “welder
— process line A”.

<occupational noise> Figure 1 illustrates the hierarchy of jobs and tasks.

Figure 1 — An example illustrating the hierarchy of jobs and tasks

Enterprise
| | | |
Job 1 I Job 2 I | Job 3 I | Job 4 | Jobs
| I
Task 1 ] Task 2 I [ Task 3 | Tasks
Key
Job 1 scaffolders Task 1 planning
Job 2 welders Task 2 grinding
Job 3 painters Task 3 welding

Job 4 store keepers

This part of the standard is not accessible to you. To view the full content, you will need
to purchase the standard by clicking on the "Buy" button.

Bibliography

1] 1SO 4869-2, Acoustics — Hearing protectors — Part 2: Estimation of effective A-weighted sound pressure levels when hearing
protectors are worn

1SO 11200, Acoustics — Noise emitted by machinery and equipment — Guidelines for the use of basic standards for the
determination of emission sound pressure levels at a work station and at other specified positions

1SO 11201, Acoustics — Noise emitted by machinery and equipment — Measurement of emission sound pressure levels at a
[3] work station and at other specified positions in an essentially free field over a reflecting plane with negligible environmental
corrections

[2

1SO 11202, Acoustics — Noise emitted by machinery and equipment — Measurement of emission sound pressure levels at a

4] work station and at other specified positions applying approximate environmental corrections

[5] I1SO 11203, Acoustics — Noise emitted by machinery and equipment — Determination of emission sound pressure levels at a
work station and at other specified positions from the sound power level

[6] I1SO 11205, Acoustics — Noise emitted by machinery and equipment — Engineering method for the determination of emission
sound pressure levels in situ at the work station and at other specified positions using sound intensity

7 1SO 11904-1, Acoustics — Determination of sound immission from sound sources placed close to the ear — Part 1: Technique

using a microphone in a real ear (MIRE technique)

21


https://www.iso.org/obp/ui/#iso:std:iso:9612:ed-2:v1:en:fig:1
https://www.iso.org/obp/ui/#iso:std:iso:9612:ed-2:v1:en:fig:1
https://www.iso.org/obp/ui/#iso:std:iso:4869:-2:en
https://www.iso.org/obp/ui/#iso:std:iso:11200:en
https://www.iso.org/obp/ui/#iso:std:iso:11201:en
https://www.iso.org/obp/ui/#iso:std:iso:11202:en
https://www.iso.org/obp/ui/#iso:std:iso:11203:en
https://www.iso.org/obp/ui/#iso:std:iso:11205:en
https://www.iso.org/obp/ui/#iso:std:iso:11904:-1:en

QCVN.../2015/BYT

8] 1SO 11904-2, Acoustics — Determination of sound immission from sound sources placed close to the ear — Part 2: Technique
using a manikin

[9] 1SO/TR 25417:2007, Acoustics — Definitions of basic quantities and terms

[10] IEC 60651:2001 2, Sound level meters

[11] IEC 60804:2000 ?, Integrating-averaging sound level meters

[12] EN 458:2004, Hearing protectors — Recommendations for selection, use, care and maintenance — Guidance document

GRZEBYK, M., THIERY, L. Confidence intervals for the mean of sound exposure levels. Am. Indust. Hyg. Assoc. J. 2003, 64, pp
640-645

THIERY, L., OGNEDAL, T. Note about the statistical background of the methods used in ISO/DIS 9612 to estimate the uncertainty
of occupational noise exposure measurements. Acta Acust. Acust. 2008, 94, pp 331-334

[13]

[14]

ILO Noise Measurement and Exposure Evaluation

Noise Measurement and Exposure Evaluation

Authors: Denisov, Edouard 1., Suvorov, German A.
in 47. Noise, Suter, Alice H., Editor, Encyclopedia of Occupational Health and Safety, Jeanne Mager Stellman, Editor-in-Chief. International
Labor Organization, Geneva. © 2011.

o fontsize
e Print
e E-mail

For the prevention of adverse effects of noise on workers, attention should be paid to the
choice of appropriate instrumentation, measuring methods and procedures for evaluating
workers’ exposures. It is important to evaluate correctly the different types of noise
exposures, such as continuous, intermittent and impulse noise, to distinguish noise
environments with differing frequency spectra, as well as to consider the variety of
working situations, such as drop-forge hammering shops, rooms housing air compressors,
ultrasonic welding processes, and so forth. The main purposes of noise measurement in
occupational settings are to (1) identify overexposed workers and quantify their
exposures and (2) assess the need both for engineering noise control and the other types
of control that are indicated. Other uses of noise measurement are to evaluate the
effectiveness of particular noise controls and to determine the background levels in
audiometric rooms.

Measuring Instruments

Instruments for noise measurement include sound level meters, noise dosimeters and
auxiliary equipment. The basic instrument is the sound level meter, an electronic
instrument consisting of a microphone, an amplifier, various filters, a squaring device, an
exponential averager and a read-out calibrated in decibels (dB). Sound level meters are
categorized by their precision, ranging from the most precise (type 0) to the least (type 3).
Type 0 is usually used in the laboratory, type 1 is used for other precision sound level
measurements, type 2 is the general purpose meter, and type 3, the survey meter, is not
recommended for industrial use. Figure 1 and figure 2, illustrate a sound level meter.
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Figure 1. Sound level meter—calibration check. Courtesy of Larson Davis

Figure 2. Sound level meter with wind screen. Courtesy of Larson Davis

Sound level meters also have built-in frequency weighting devices, which are filters that
allow most frequencies to pass while discriminating against others. The most commonly
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used filter is the A-weighting network, which was developed to simulate the response
curve of the human ear at moderate listening levels. Sound level meters also offer a
choice of meter responses: the “slow” response, with a 1-sec time constant, the “fast”
response with a 0.125-sec time constant, and the “impulse” response which has a 35 ms
response for the increasing portion of the signal and a 1500 ms time constant for the
signal’s decay.

Specifications for sound level meters may be found in national and international
standards, such as the International Organization for Standardization (ISO), the
International Electrotechnical Commission (IEC) and the American National Standards
Institute (ANSI). The IEC publications IEC 651 (1979) and IEC 804 (1985) pertain to
sound level meters of types 0, 1, and 2, with frequency weightings A, B, and C, and
“slow,” “fast”
and “impulse” time constants. ANSI S1.4-1983, as amended by

ANSI S1.4A-1985, also provides
specifications for sound level

meters.

To facilitate more detailed acoustical analysis, full octave-band and 1/3 octave-band filter
sets may be attached to or included in modern sound level meters. Nowadays, sound level
meters are becoming increasingly small and easy to use, while at the same time their
measurement possibilities are expanding.

For measuring non-steady noise exposures, such as those that occur in intermittent or
impulse noise environments, an integrating sound level meter is most convenient to use.
These meters can simultaneously measure the equivalent, peak and maximum sound
levels, and calculate, log and store several values automatically. The noise dose meter or
“dosimeter” is a form of integrating sound level meter that can be worn in the shirt pocket
or attached to the worker’s clothing. Data from the noise dosimeter may be computerized
and printed out.

It is important to make sure that noise measuring instruments are always properly
calibrated. This means checking the instrument’s calibration acoustically before and after
each day’s use, as well as making electronic assessments at appropriate intervals.

Measurement Methods

The noise measurement methods to be used depend on the measurement objectives,
namely, to assess the following:

o the risk of hearing impairment

« the need for and appropriate types of engineering controls

o the “noise load” for compatibility with the type of job to be performed
o the background level necessary for communication and safety.
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International standard ISO 2204 gives three types of method for noise measurement: (1)
the survey method, (2) the engineering method and (3) the precision method.

The survey method

This method requires the least amount of time and equipment. Noise levels of a working
zone are measured with a sound level meter using a limited number of measuring points.
Although there is no detailed analysis of the acoustic environment, time factors should be
noted, such as whether the noise is constant or intermittent and how long the workers are
exposed. The A-weighting network is usually used in the survey method, but when there
is a predominant low-frequency component, the C-weighting network or the linear
response may be appropriate.

The engineering method

With this method, A-weighted sound level measurements or those using other weighting
networks are supplemented with measurements using full octave or 1/3 octave-band
filters. The number of measuring points and the frequency ranges are selected according
to the measurement objectives. Temporal factors should again be recorded. This method
is useful for assessing interference with speech communication by calculating speech
interference levels (SILs), as well as for engineering noise abatement programmes and
for estimating the auditory and non-auditory effects of noise.

The precision method

This method is required for complex situations, where the most thorough description of
the noise problem is needed. Overall measurements of sound level are supplemented with
full octave or 1/3 octave-band measurements and time histories are recorded for
appropriate time intervals according to the duration and fluctuations of the noise. For
example, it may be necessary to measure peak sound levels of impulses using an

instrument’s “peak hold” setting, or to measure levels of infrasound or ultrasound,
requiring special frequency measuring capabilities, microphone directivity, and so forth.

Those who use the precision method should make sure that the instrument’s dynamic
range is sufficiently great to prevent “overshoot” when measuring impulses and that the
frequency response should be broad enough if infrasound or ultrasound is to be measured.
The instrument should be capable of making measurements of frequencies as low as 2 Hz
for infrasound and up to at least 16 kHz for ultrasound, with microphones that are
sufficiently small.

The following “common sense” steps may be useful for the novice noise measurer:
1. Listen for the main characteristics of the noise to be measured (temporal qualities,
such as steady-state, intermittent or impulse qualities; frequency characteristics,

such as those of wide-band noise, predominant tones, infrasound, ultrasound,
etc.). Note the most prominent characteristics.
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2. Choose the most suitable instrumentation (type of sound level meter, noise
dosimeter, filters, tape recorder, etc.).

3. Check the instrument’s calibration and performance (batteries, calibration data,
microphone corrections, etc.).

4. Make notes or a sketch (if using a system) of the instrumentation, including model
and serial numbers.

5. Make a sketch of the noise environment to be measured, including major noise
sources and the size and important characteristics of the room or outdoor setting.

6. Measure the noise and note down the level measured for each weighting network
or for each frequency band. Also note the meter response (such as “slow,” “fast,”
“impulse,” etc.), and note the extent to which the meter fluctuates (e.g., plus or
minus 2 dB).

If measurements are made outdoors, pertinent meteorological data, such as wind,
temperature and humidity should be noted if they are considered important. A windscreen
should always be used for outdoor measurements, and even for some indoor
measurements. The manufacturer’s instructions should always be followed to avoid the
influence of factors such as wind, moisture, dust and electrical and magnetic fields, which
may affect the readings.

Measuring procedures
There are two basic approaches to measuring noise in the workplace:

o The exposure of each worker, worker type or worker representative may be
measured. The noise dosimeter is the preferable instrument for this purpose.

« Noise levels may be measured in various areas, creating a noise map for the
determination of risk areas. In this case, a sound level meter would be used to take
readings at regular points in a coordinate network.

Worker Exposure Evaluation

To assess the risk of hearing loss from specific noise exposures, the reader should consult
the international standard, 1ISO 1999 (1990). The standard contains an example of this
risk assessment in its Annex D.

Noise exposures should be measured in the vicinity of the worker’s ear and, in assessing
the relative hazard of workers’ exposures, subtractions should not be made for the
attenuation provided by hearing protection devices. The reason for this caveat is that
there is considerable evidence that the attenuation provided by hearing protectors as they
are worn on the job is often less than half the attenuation estimated by the manufacturer.
The reason for this is that the manufacturer’s data are obtained under laboratory
conditions and these devices are not usually fitted and worn so effectively in the field. At
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the moment, there is no international standard for estimating the attenuation of hearing
protectors as they are worn in the field, but a good rule of thumb would be to divide the
laboratory values in half.

In some circumstances, especially those involving difficult tasks or jobs requiring
concentration, it may be important to minimize the stress or fatigue related to noise
exposure by adopting noise control measures. This may be true even for moderate noise
levels (below 85 dBA), when there is little risk of hearing impairment, but the noise is
annoying or fatiguing. In such cases it may be useful to perform loudness assessments
using ISO 532 (1975), Method for Calculating Loudness Level.

Interference with speech communication may be estimated according to 1ISO 2204 (1979)
using the “articulation index”, or more simply by measuring the sound levels in the
octave bands centred at 500, 1,000 and 2,000 Hz, resulting in the “speech interference
level”.

Exposure criteria

The selection of noise exposure criteria depends on the goal to be attained, such as the
prevention of hearing loss or the prevention of stress and fatigue. Maximum permissible
exposures in terms of daily average noise levels vary among nations from 80, to 85, to 90
dBA, with trading parameters (exchange rates) of 3, 4, or 5 dBA. In some countries, such
as Russia, permissible noise levels are set anywhere from 50 to 80 dBA, according to the
type of job performed and taking into account the mental and physical work load. For
example, the allowable levels for computer work or the performance of demanding
clerical work are 50 to 60 dBA. (For more information on exposure criteria, see the
article “Standards and regulations” in this chapter.)
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Click the Button below to view additional resources for this topic.
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