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L&i néi dau
TCVN 7839 -2 : 2007 hoan toan tuong dudng véi ISO11546-2 : 1995.

TCVN 7839 -2 : 2007 do Ban ky thuat Tiéu chudn TCVN/ TC 43 "Am hoc" bién soan,
Téng cuc Tiéu chuan Po ludng Chat lugng dé nghi, B6 Khoa hoc va Cong nghé cong bé.
TCVN 7839 gém cac tiéu chuan sau véi tén chung Am hoc xac dinh hiéu qua cach am
cla vo cach am.

TCVN 7839-1 : 2007 (ISO 11546—2:1995), Am hoc — Xac dinh hiéu qua cach am cla vé
cach am — Phan 1: Cac phép do & diéu kién phong thi nghiém (dé cong bé két qua).
TCVN 7839-2 : 2007 (ISO 11546-2:1995), am hoc — Xac dinh hiéu qua cach am cla

vd cach am — Phan 2: Phép do tai hién trudng (cho muc dich cong nhan va kiém dinh).
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Xuat ban lan 1

Am hoc - Xac dinh hiéu qua cach am cda vo cach am
Phan 2: Phép do tai hién truéng (cho muc dich cong nhan
va kiém dinh)

Acoustics — Determination of sound insulation performances of enclosures
Part 2: Measurements in situ (for acceptance and verification purposes)

1 Pham vi ap dung

Tiéu chuan nay quy dinh phudng phap do tai hién trudng dé xac dinh hiéu qua cach am (d6 suy giam
am) cla vo cach am.

Tiéu chuén nay khoéng ap dung cho tiing phan cau tao nén vé cach am ma chi ap dung cho toan bod vo
cach am.

CHU THiCH

1 Céach am clia cac bd phan cau tao nén vé nhu tudng, clfa ra vao, clfa s, bd phan giam thanh v.v. phai dudc do phu
hdp véi cac tiéu chuan lién quan khac.

2 Céc tiéu chuén lién quan dén phép do dé giam tiéng 6n cla vd cach am trong diéu kién phong thi nghiém (TCVN
7839 —1 (ISO 11546 —1)) va trong cabin (ISO 11957).

Céc phuong phap do quy dinh trong tiéu chuan nay dua trén ISO 3740, ISO 9614, va ISO 11200 (xem
Bang 1). Phu thudc vao phuong phap dudc lua chon ma hiéu qua cach am (P6 suy gidm am) cla vo
cach am dudc xac dinh bang dd suy gidm clia miic cong suat &m hodc miic ap suat am. Phuong phap
nay duodc dua ra dé do tai vi tri ma vé cach am bao quanh ngudn am thuc (may). Khi cac phuong phap
nay khong thé thuc hién dudc c6 thé sl dung cac phuong phap thay thé nhu phuong phap st dung

ngudn &m nhan tao. Cac phuong phap nay ciing dudc mé ta trong tiéu chuén nay.
2 Tiéu chuan vién dan

Cac tiéu chuan vién dan sau rat can thiét cho viéc ap dung tiéu chuin. Déi véi cac tiéu chuén vién dan
ghi ndm ban hanh thi 4p dung ban dudc néu. D&i véi cac tiéu chuén vién dan khéng ghi nam ban hanh

thi ap dung ban mai nhat.

TCVN 6775: 2000 (IEC 651:1979), May do mic am.



TCVN 7839 — 2: 2007

TCVN 7192—1 (ISO 717-1):, Am hoc — Danh gia cach am trong xay dung va cac két cau xay dung.
Phan 1: Cach am khéng khi.

ISO 140-6:1978, 1ISO 140-6:1978, Acoustics — Measurement of sound insulation in buildings and of
building elements — Part 6: Laboratory measurements of impact sound insulation of floors. (Am hoc, do
dac cach &m trong xay dung va céac két cdu xady dung — Phén 6: Phép do trong phong thi nghiém vé

cach &m va cham cla san).

ISO 3743-1:1994, Acoustics — Determination of sound power levels of noise sources — Engineering
methods for small, movable sources in reverberant fields — Part 1: Comparison method for hard-walled
test rooms. (Am hoc — Xac dinh muc céng suat &m cla nguén 6n — Phuong phép ky thuét cho nguén
nhd, nguén di doéng trong truong vang — Phan 1: Phuong phép so sanh cho phong thir nghiém cé tudng
cung).

ISO 3744:1994, Acoustics — Determination of sound power levels of noise sources using sound
pressure — Engineering method in an essentially free field over a reflecting plane (Am hoc— Xac dinh
mutc cong suét &m cla ngudn 6n sir dung ap suét &m — Phuong phap ky thuat trong diéu kién truong tu

do trén bé mat phan xa).

ISO 3746:1995, Acoustics — Determination of sound power levels of noise sources using sound
pressure — Survey method using an enveloping measurement surface over a reflecting plane (Am hoc —
Xac dinh cac murc céng suét &m cia ngudn 6n st dung ap suét &m — Phuong phéap diéu tra sit dung

phép do téng quat bé mat trén mat phan xa &4m).

ISO 3747:1987, Acoustics — Determination of sound power levels of noise sources — Survey method
using a reference sound source (Am hoc — Xéc dinh cong suét &m clia nguén 6n — phuong phap diéu

tra bang st dung nguén am déi chiéu).

ISO 4871, Acoustics — Declaration and verification of noise emission values of machinery and

equipment. (Am hoc — Théng béo va kiém tra tiéng 6n phat ra tor may moc va thiét bi).

ISO 9614-1:1993, Acoustics — Determination of sound power levels of noise sources using sound
intensity — Part 1: Measurement at discrete points. (Am hoc — Xac dinh murc céng suat &m ctia nguén

6n khi sir dung cudng dé &m — Phéan 1: Phép do & céc vi tri riéng biét).

ISO 9614-2, Acoustics — Determination of sound power levels of noise sources using sound intensity —
Part 2: Measurement by scanning. (Am hoc — Xac dinh mutc cong suét &m cla nguén én khi st dung

cuong dé &m — Phan 2: Phép do bang phuong phap quét).

ISO 11201:1995, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound pressure levels at a work station and at other specified positions — Engineering method in an
essentially free field over a reflecting plane. (Am hoc — Tiéng 6n phét ra tir méy moc va thiét bi — Phép
do murc ap suét &m tai vi tri lam viéc va tai cac vi quy dinh khac — Phuong phap ky thuét trong diéu kién

truong &m tu do trén bé mat phan xa am).
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ISO 11202:1995, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound pressure levels at a work station and at other specified positions — Survey method in situ. (Am
hoc — Tiéng 6n phat ra tir may moc va thiét bi — Phép do murc ap suét am tai vi tri lam viéc va tai cac vi

tri quy dinh khéac — Phuong phap khao sat tai tai hién trudng).

ISO 11204:1995, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound pressure levels at a work station and at other specified positions — Method requiring
environmental corrections. (Am hoc — Tiéng 6n phét ra tur may méc va thiét bi — Phép do murc ép suét
am tai vi tri lam viéc va tai céc vi tri quy dinh khac — Phuong phép c6 yéu cédu hiéu chinh theo moéi
trudng).

IEC 804:1985, Integrating—averaging sound level meters (May do muc am tuong duong trung binh).
IEC 942:1988, Sound calibrators. (Thiét bi hiéu chudn &m thanh,).

IEC 1260, Electroacoustics — Octave—band and fractional-octave—band filters. (Dién &m hoc — B loc

dai 1 octa va mét phéan ctia dai octa).

3 Dinh nghia

Tiéu chuén nay s dung cac dinh nghia sau.

3.1

Pac tinh A (A—weighted)

DPac tinh tan s6 dugc dinh nghia trong TCVN 6775 (IEC 651)

3.2

Vo cach am (enclosure)

Ké&t c&u bao boc nguén 6n (may), thiét k& dé bao vé méi trudng khdi nguén 6n (may)
CHU THICH 3

Vi du, vé cach am c6 thé |a mot két cau tu do dat trén san hoac két cau cb hoic khong c6 dinh vao may (V4 cach am co

dinh vao may, xem diéu 4)
3.3
Mirc ap suat am, L, (sound pressure level, L))

Mugi 1an I6garit co s6 10 clia ty s6 gilra binh phuong ap sudt am clia mét Am thanh va binh phuong clia

ap suat am chudn. Mdc 4p suat am tinh bang decibel. Ap suat &m chuan 1a 20 uPa (2x10°° Pa)

3.4

Mirc ap suat am trung binhL_p (average sound pressure level, Z)
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Tinh theo binh phuang trung binh cac mic ap suét am:

o 0,1L 1 0,1Lp2 01Lpn
i -10lg 10 +10 +...+10 4B
n

Trong d6 L, Ly, ..., L,, 1a mlc ap suét am, tinh bang decibel, dugc tinh trung binh.

p1s
3.5

Mirc céng suat am, L, (sound power level, L)

Mudi 1an 16garit co s6 10 clia ty sé gilta cong suat &m va cong suat am chudn. Miic cdng suat am tinh
bang decibel. Céng suat am chuan 1a 1pW (107'2W):

3.6

Mirc céng suat am trung binh, LVV (average sound power level, LVV )

Tinh theo binh phuong trung binh clia cac mdc cong suét:

. 0,1Lyy1 0,1Lyy 0,1Lyyp
L -10lg 10 +10 +...+10 4B
n

Trong d6 Ly, Ly, - ... Ly, 1@ mic cong sudt am, tinh bang decibel, dudc tinh trung binh.

3.7

Do cach am theo cdng suat am, D, (sound power insulation, D,

D6 gidm muc cong suat am thu duoc do cb vo cach am (dai 1 octa hodc dai 1/3 octa). Tinh bang
decibel

3.8

Do cach am tinh bang cdng suat am theo dic tinh A, D, (A—weighted sound power insulation, D,,,,)
D6 gidm miic cong suat am theo dac tinh A do sl dung vé cach am véi phé nguén am thanh thuc. Tinh
bang decibel

3.9

D6 cach am theo ap suat am, D, (sound pressure insulation, D,)

Do giam miic ap suat am do st dung vo cach tai mét vi tri xac dinh, (dai 1 octa hodc dai 1/3 octa). Tinh

bang decibel
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3.10

Do cach am tinh bang ap suat am theo dic tinh A, D,, (A-weighted sound pressure insulation, D,,)
Do gidm mic ap suat am theo d&c tinh A do st dung vd cach am tai mét vi tri xac dinh cho phé clia
nguén am thanh thuc.Tinh bang decibel

3.1

Do cach am udc tinh cua vé cach am, Dy, hodc D,a. (estimated noise insulation due to the

inclosure Dy, or D, .)

Tinh toan do giam miic cong suat am hoac mic ap suat am theo dac tinh A thu dugc tir Dy, hodc D, phép
do phai phi hop véi tiéu chuén nay, va phé tiéng én dudc quy dinh (xem Phu luc C). Tinh bang decibel.
3.12

Do cach am tinh bang céng suat am theo trong s, D, (weighted sound power insulation, D)
Gia tri don dugc xac dinh theo phuong phap phl hop véi TCVN 7192 —1 (ISO 717-1), ngoai tris chi s6
giam am dudc thay bang mic suy giam clia céng suat am D,,. Tinh bang decibel

3.13

Ti 1é choan chd, ¢ (fill ratio, ¢)

Ti s6 gilta thé tich clia nguén trong vo cach am va thé tich bén trong ctia vo cach am db.

Trong trudng hdp khi hinh dang ctia nguén phdc tap khoé tinh thé tich, cé thé sl dung thé tich hop tuong
duong dudc xac dinh theo 1ISO 3744 hoac ISO 3746.

3.14

Ti 1& khe hd, 9 (leak ratio, 6)

Ti s8 gilra dién tich cac mat hd cla vo cach am va téng dién tich bé mét trong clia vo cach am (bao

gdbm ca cac mét ho).

CHU THiCH

4 Céc khe hd dl lam suy gidm am nhu cac bd gidm am khéng dudc coi nhu la nhimng khe hé dugdc dé cap & trén.
5 Gia tri nghich ddo cla ti 1é khe hd duoc goi la ti 1é dadm bao v (y = 1/8)

4 Lua chon phuong phap do

C6 thé do chinh xac gia tri hiéu qua cach am clia v cach am khi thuc hién phép do st dung vd cach

am dudc thiét k€ cho ngudn am thuc, vi vay, khi c6 kha nang thuc hién phép do phai dung phuong phéap
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st dung nguén am thuc. Néu v6 cach am gan cé dinh hodc gan lién v6i nguén am khéc, hiéu quéa cach

am chi c6 thé xac dinh dudc bang ngudn am thuc.
CHU THICH 6
Két quéa clia phép do tai hién trudng phu thudc vao cau tric clia vo cach am va ngudi 13p dat.

Trong mét vai trudng hop riéng, ngudn am nhan tao cé thé st dung thay cho nguén am thuc cla vo
cach am. Vi du phuong phap nay c6 thé dudc sit dung trong trudng hop khi nguén am thuc (may) khéng
thé lam viéc ma khong c6 thiét bi hd trg v6i mic én cao. Hon nita, nguén am nhan tao c6 thé dugc st
dung trong nhiing truding hdp khéng thé tao nén diéu kién van hanh xac dinh d6i véi may trong suét qua

trinh do c6 va khéng c6 vo cach am, theo ti tu da dinh san.

Ti 1& khe hd ctia mot vé cach am dudc do phai phi hdp véi tiéu chudn nay véi nguén am nhan tao phai

nhd (tot nhat la 6 < 2%) va mat trong clia vo cach am phai phd vat liéu hat am.
CHU THICH 7

Vo cach am c6 ti 1& khe hd Iéch cang nhiéu so véi tiéu chudn vé ti 1é khe hd va tiéu chudn vé hat am thi cang phai thuc
hién phép do s dung nguén am thuc.

Trong trudng hdp can cb gia tri don dua trén viéc ti€n hanh cac phép do bang phuong phap hoan vi
hodc phuong phéap st dung ngudn am nhan tao, thi s&t dung dé cach am tinh bang ap suat am theo
trong s6, D,.,,, va do cach am tinh bang cong sudt &m theo trong s6, Dy, (Xem dinh nghia 3.12). D6
cach am theo trong s6 la gia tri don c6 thé diing dé so sanh gan dung gitia cac loai vé cach am khac
nhau. Tuy nhién, dai lugng nay khong dudc st dung nhu la phép do chung cho hiéu qué cach am cla

v6 cach am vi hiéu qua cach am trong thuc té phu thudc rat nhiéu vao phé cla tiéng 6n thuc.

Tiéu chudn nay dudc ap dung cling véi cac tiéu chudn quéc t& khac cé lién quan dé xac dinh muc cong
sudt am hodc mdc ap sudt am. Kha nang ap dung cac phuong phap khac nhau mé ta & trén dugc tom
tat trong Bang 1 va trong Phu luc C

Phai dap (ing dudc cac yéu cau lién quan dén thé tich I6n nhat ctia vé cach am quy dinh trong cac tiéu
chuén quéc té lién quan trong Bang 1.

Né&u da biét hoic gia thiét dudc phé tiéng 6n thuc, thi dd gidm miic 6n theo dac tinh A do si dung vd
cach am c6 thé udc tinh dudc theo phuong phap dua ra trong Phu luc D.

CHU THICH 8

Két qua do thu dudc khi si dung nguén am thuc khéng nhét thiét phai so sanh v6i két qua do thu dudc khi st dung
ngudn &m nhan tao. Trong trudng hop ngudn am thuc dudc gan véi vé cach am su truyén am theo két cau cé thé anh

hudng dén két qua do.

10
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Bang 1 — Kha ning ap dung cac phuong phap thir khac nhau

Phuong phap Moi trudng thir Tiéu chuin Ky hiéu " | Diéu
tha quoc té&
Ngudn am thuc | Phong th{r cé tudng ciing ISO 3743-1 Dy, Dy, 6.1
Ngoai nha hoac trong phong réng ISO 3744 Dy, Dy, o
Mai truong thir khéng dac biét ISO 3746 Dy,
Moi trudng thir khong dac biét ISO 3747 Dy, Dya
Moi trudng thir khong dac biét ISO 9614-1 Dy, Dya
ISO 9614-2
Trudng tu do trén bé mat phan xa; | 1ISO 11201 D,, D,, 6.1
trong nha hoac ngoai nha 6.3
Moi trudng thir khong dac biét ISO 11202 D,
Ngoai nha hoac trong phong réng ISO 11204 D,, D,
Ngudn am Phong th(r ¢ tudng ciing ISO 3743—1 Dy, Dy, |71
nhan tao 7.2
Ngoai nha hoac trong phong réng ISO 3744 Dy, Dy, :
7.3
Moi trudng thir khong dac biét ISO 3747 Dy, Dy,
Moi trudng thir khong dac biét ISO 96141 Dy, Dy,
ISO 9614-2
Trudng tu do trén bé mat phan xa; | 1ISO 11201 D,
trong nha hoac ngoai nha
Ngoai nha hoac trong phong réng ISO 11204 D,
" Ky hiéu phl hop v6i diéu 3

5 Thiét bi do

Hé thdng thiét bi do, ké ca micro va cap, phai phii hop véi nhiing yéu cau cho thiét bi loai 1 dugc quy
dinh trong TCVN 6775 (IEC 651), hoAc trong trudng hodp thiét bi do mc dm trung binh tuong duong thi
theo céac yéu cau déi véi thiét bi loai 1 dugc quy dinh trong IEC 804.

CHU THICH 9

Nhin chung, nén uu tién s dung thiét bi do mc am trung binh tuong duang.

11
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Thuc hién cac phép do G dai 1 octa hoac dai 1/3 octa, hé théng thiét bi do phai dat cac yéu cau déi voi
bd loc loai 1 dugc quy dinh trong IEC 1260.

Truéc va sau méi loat do, phai ki€ém dinh toan bo hé théng bang thiét bi hiéu chudn am véi d6 chinh xac
+ 0,3dB (loai 1 phu hgp véi IEC 942).

CHU THICH

10 Phuong phap kiém dinh tuong duong dudc ching minh la c6 thé s dung dé kiém tra tinh 6n dinh cGa hé
théng.

11 Khi tién hanh do theo ISO 3746, ISO 11202 va ISO 11204 (dé khao sat), c6 thé chap nhan st dung thiét bi loai 2.

6 Phuong phap thir nghiém ap dung cho vé cach am véi nguén am thuc
6.1 Tdng quan

6.1.1 Khi ap dung phuong phap ngudn am thuc, thé tich cho phép 16n nhat ctia vé cach am dudc quy

dinh trong céc tiéu chuan quéc t& co lién quan trong Bang 1.

6.1.2 Nguén am thuc phai lam viéc trong trang thai binh thudng va khéng déi gilra cac 1an do c6 hay
khéng c6 vd cach am. Néu cb céac thi nghiém dac biét cho ngudn am thuc thi diéu kién lam viéc cla

ngudn am phai dudc quy dinh riéng cho méi trudng hop.

6.1.3 Né&u vd cach am cb cac thanh phan déng (vi du: quat) thi nhiing thanh phan nay phai & trang thai
van hanh trong suét qua trinh do. Néu nhiing thanh phan déng nay khdéng van hanh lién tuc thi phép do
phai dugc tién hanh trong cé 2 trudng hgp thanh phan dong dé & trang thai van hanh va khong van
hanh.

6.1.4 Né&u c6 thé, nén chon vi tri dat micro dé c6 thé dem lai diéu kién méi trudng th( nghiém nhu
nhau trong cé hai trudng hop cé hay khéng c6 vé cach am. Khi do véi vo cach am, déi tugng thir
nghiém phai dugdc chi ré 1a may méc cd vo cach am. Vi tri dat micro khi do nguén am c6 vo cach am,
néu coé thé, nén dat gibng nhu truding hdp nguén khoéng ¢ vé cach am.

CHU THICH 12

Khi cac phép do dudc tién hanh véi nhiing vé cach am cé dd cach am cao, phai tién hanh can than dé ddm bao rang
am /rung truyén theo két cdu san clia phong thi khéng anh hudng dén két qua phép do.

6.2 Xac dinh dé cach am theo céng suat am

M6t trong s6 cac ISO 3743-1, ISO 3744, 1ISO 3746, ISO 3747, 1SO 9614—1 hoac ISO 9614-2 dugc
chon tuy thuéc vao moi trudng thi nghiém.

Xéac dinh mic céng suat am trung binh theo thdi gian clia moét chu ky van hanh dién hinh ctia may.
Thuc hién phép do c6 hodc khéng c6 v cach am. D6 cach am cla cong sudt am & dai 1 octa hoic dai
1/3 octa (Dyy) va theo dac tich A (D) dudc cho béi:

12
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D,~ L,, (khdng c6 v6 cach am) — L, (c6 vd cach am) (1)
D= Ly, (khdng c6 vo cach am) — Ly, (c6 vé cach am) (2)
Trong dé

L, 1& mlc cong suat am, tinh bang decibel, & dai 1 octa hodc 1/3 octa dudc do theo tiéu chuan quéc t&
c6 lién quan;

Ly 1& mic cdng sudt am theo dac tinh A, tinh bang decibel, dudgc do hodc dudc tinh toan phu hop véi
tiéu chuan qudc té lién quan.

Dai tan s6 it nhat phai bao pha dai tir 100 Hz dén 5.000 Hz déi véi dai 1/3 octa, va tir 125 Hz dén 4.000 Hz
doi véi dai 1 octa.

CHU THICH 13

Uu tién s dung dai tan sé tir 50 Hz dén 10.000 Hz d6i v6i dai 1/3 octa va tir 63 Hz dén 8.000 Hz ddi véi dai 1 octa.

Mdc Am theo dac tinh A dudc tinh tir dai cac mic ap suat am khi s dung céac 1ISO 3743-1, ISO 3747,
ISO 9614—1 va ISO 9614—2. Theo ISO 3744 miic &m theo dac tinh A c6 thé tinh dudc hodc do truc tiép.
Theo I1SO 3746 miic cdng suat &m theo dac tinh A maéi c6 thé xac dinh dudc

CHU THICH 14

Ul tién tinh gia tri mic am theo dac tinh A d& dam b&o tinh nhat quan gilia théng s6 dai tan va gia tri theo dac tinh A

Trong diéu kién méi trudng thi nghiém va vi tri micro giéng nhau & phép do c6 hodc khéng ¢ vo cach
am, do chénh Iéch cta miic cong suat am 1a bang vdi dd chénh léch clia mlc 4p suat am tly theo tiéu
chudn qudc t& dudc lua chon. Piéu nay nghia la véi cling diéu kién th(r nghiém (tic 1a hiéu chinh moéi
trudng gidng nhau) thi khéng nhat thiét phai chuyén két qua do muc ap suat am thanh mic cong suéat
am trugc khi tinh toan do chénh léch mic am. Phai xac dinh miic céng suat am, néu cac phép do cd
hodc khéng c6 vé cach am khéng thé thuc hién dudc trong khodng thdi gian ngan & diéu kién thir
nghiém giéng nhau va dudc kiém soat hoan toan.

CHU THICH 15

Trong trudng hop am thanh bi biic xa t&r mét phan nhé cla vé cach am (vi du tir mét khe hd) va phép do bi can trd béi
mUc 6n nén cao, cb thé xac dinh cong suat am biic xa tir vd cach am trén mot dién tich gisi han phia trudc viing biic xa.
Can phai chic chan rang blc xa am tir phan dién tich d6 cia vd cach am khoéng bi bao phl bdi bé mat do gi6i han 1a

khong dang ké.
6.3 Xac dinh dd cach am theo ap suat am tai mét vi tri xac dinh

Thuc hién cac phép do dudc quy dinh trong ISO 11201, 1ISO 11202 hozc ISO 11204. D6 cach am cla
ap suat am & dai 1 octa hoac 1/3 octa (D,) va theo dac tinh A (D,,,) dugc tinh bang:

D, =L, khéng c6 vé cach am) — L, cb6 vo cach am) (3)

D,,= L, (knong c6 v cach am) — L, (c6 vo cach am) (4)

13



TCVN 7839 — 2: 2007

Trong d6

L, 1a mlc ap sust am theo déi 1 octa hodc 1/3 octa tai diém do dugc quy dinh phu hgp véi tiéu chuin
quéc té cb lién quan, tinh bang deciben (dB);

L, 1a mrc ap suat am theo dic tinh A, tinh bang decibel, trong dai1 octa hozc 1/3 octa tai diém do dugc
quy dinh ho&c dudc tinh toan phl hop véi tiéu chudn quéc té cé lién quan

S{ dung dai tan s6 cho trong diéu 6.2. Gia tri do theo dac tinh A c6 thé do truc tiép hoic tinh toan tur

thdng s6 dai tAn phu hop véi ISO 11201 va 1ISO11204. Chi c6 thé do dudc mUic ap suat am theo dac
tinh A phu hop véi ISO 11202.

CHU THiCH

16 D3i v6i cac phép do tai hién trudng khong thé dap (ing hoan toan cac yéu cau quy dinh trong 1ISO 11201 lién quan
dén mai trudng thii. Néu cac yéu cau khong dudc dap (ng day dud, két qua do c6 thé bi anh hudng bdi am thanh phan
xa. Trong trudng hop nay, phai ap dung tiéu chuan ISO 11202 hosc ISO 11204.

17 Uu tién s dung tinh toan gia tri theo dac tinh A dé& bao dam tinh nhat quan giita thong s6 dai tan va gia tri theo dic
tinh A.

7 Phuong phap thir nghiém ap dung cho v6 cach am khéng ¢é nguén am thuc

71 Tc‘;ng quan

Trong trudng hop khéng thé st dung ngudn am thuc c6 thé thuc hién phép do bang ngudén am nhan tao
(xem diéu 4). Chi c6 thé xac dinh truc tiép d6 cach am theo dai 1 octa va 1/3 octa khi s dung nguén

am nhan tao. (V6i phd ngudn 6n da biét cach am theo d&c tinh A c6 thé danh gia theo phuong phap

dudc quy dinh trong Phu luc D).

Thé tich clia vd cach am khéng dudc vugt qua thé tich t6i da cho phép duodc quy dinh trong cac tiéu
chuén quéc té cb lién quan.

Né&u vb cach am bao gém cac thanh phan déng (vi du: quat) thi khéng dudc s dung nguén &m nhan
tao.

CHU THICH 18

Phuong phap do bang cach s dung nguén am nhan tao dac biét thich hop dé do vd cach am co ti 1& khe hd nhd

(8<2%) va c6 bé mat trong hat am.

7.2 Phuong phap nguén am nhan tao

Da6i v6i phép do yéu cau dd chinh xac va chinh xac cap ky thuat, nguén am nhan tao phai cé céu tao
nhu quy dinh trong Phu luc A. T7 1& chiém chd (3.13) khdéng dudc vuot qua 25%. Cong suat am ra phai
dd 16n dé tao ra miic 4p suat Am bén ngoai vé cach am va phai thoa man cac yéu cau vé tiéng 6n nén
quy dinh trong cac tiéu chuan quéc té. Viéc hiéu chinh tiéng 6n nén phai dudc thuc hién theo tiéu chudn

qudc té do.

14
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Dai v6i phép do nhdm dé khao sat dd chinh xac, c6 thé ap dung cac loai nguén am nhan tao khac, vi du
nhu loa hodc nguén am chuén (vi du ki€u quat). Tuy nhién phai thay ring, mai trudng cé thé anh hudng
dén céng suat phat clia nguén am cé trd khang bic xa am thap vi vay dan dén cac két qua do khong
dung lién quan dén cac phép do mat am truyén. Tranh s dung nguén am cb trd khang am thap khi do
cac vo cach am nho.

Chu y rang do chénh léch mic am c6 thé xay ra gilta cac két qua thu dudc tir cac phép do dudc thuc

hién véi cac kiéu clia nguén am nhan tao khac nhau.
CHU THiCH

19 Ngudn &m nhéan tao cang vé hudng cang t6t. Trong trudng hdp dlng loa, loai c6 nhiéu mat (t6t nhat la loai mudi hai

mat) sé cho blic xa &m theo moi huéng gan nhu nhau.

20 Nguén am nhan tao trinh bay trong Phu luc A c6 huéng biic xa 4m xu6ng duéi la chinh, diéu nay dan dén bé mat
dat nguén am sé bj dao déng manh hon. Trong trudng hdp nay, phai dic biét chd y dén vé cach am cé phan day la gé
nhe. Su &nh hudng clia trudng am gan ti ngudn am cé thé dan téi viéc tang blc xa am tir cac mat khac clia vo cach am

do ¢6 su tham gia cGia &m truyén theo két c4u tur san.

Dai v6i phép do trén vd cach am khong co day, cb thé cd nguy co xuat hién am truyén tir canh cla vé cach am xudng

san clia phong thi. Phai dic biét chi y néu san ctia phong thir 1am bang gb nhe hodc bé téng.

MUc dd dnh hudng clia trudng am gan c6 thé udc tinh dudc bang cach so sanh cac két qua clia phép do vdi ngudn am
dat trén san va dat néi tach biét vai san (Xem Phu luc A). Néu cé do chénh léch dang ké vé muc am gitta nhiing két qua

thr nghiém thi phai tinh dén anh hudng cta trudng am gan, va phai can nhic ky khi dua ra vi tri d&t ctia nguén am thuc.

Thuc hién phép do v6i ngubn @am nhan tao trong dai 1/3 octa va 1 octa dudc quy dinh trong diéu 6.1,
6.2 va 6.3.

Trong trudng hdp vé cach am hinh Iap phuong va gan nhu l1ap phuong, nguén am nhan tao phai dudc
dat trén san gan véi tam clia vo cach am hoic & vi tri du ki€n dat ngudn am thuc.

Trong trudng hgp vo cach am c6 mat day la hinh chir nhat, nguén am nhan tao phai dugc dat & it nhat 2
vi tri tuong (ing v&i cac vi tri du kién dat ngudén am thuc.

Trong moi trudng hdp, ngudn am khéng dudc dat gan hon 0,2 d so vGi bat ki mat nao clia vo cach am,

véi d 1a dudng kinh trong nhd nhét cGa vo cach am.

Néu kich thudc clia vd cach am cho phép thi c6 thé sir dung hai huéng clia ngudén am véi géc dat

nguén 1a 90°
CHU THICH 21

Vi tri va cac hudng clia nguén nhan tao phai dat dudc dugc su dong thuén gilra cac bén hitu quan trong trudng hap vi tri

dat khong ro rang.

Két qua cudi cung la gia tri trung binh cong ctia cac két qua do dudc tir cac vi tri dat ngudn am khac

nhau.

Dai tan s6 t6i thi€u phai bao trim dugc tir 100 Hz téi 5.000 Hz véi dai 1/3 octa va tir 125 Hz t6i 4.000 Hz
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vGi dai 1 octa.

CHU THICH 22

Uu tién s dung dai tan sé t&r 50 Hz t6i 10.000 Hz d6i v6i dai 1/3 octa va tir 63 Hz t6i 8.000 Hz déi véi dai 1 octa.
Tinh toan su cach dm theo céng suét am, D, tir cong thiic (1) (xem 6.2)

Tinh toan su cach 8m theo ap suat am, Dp, ti cong thiic (3) (xem 6.3)

7.3 Do cach am cla cong suat am theo trong sd

Do cach am cla cong suét 8m theo trong sé Dy, dugdc tinh toan giéng nhu chi gidam am theo trong trong
TCVN 7192-1 (ISO 717-1), ngoai trir chi s& gidm am R phai dugc thay thé bang D,

7.4 Udc tinh dé cach am cua vo cach am déi véi phé tiéng 6n da biét

Né&u phé tiéng 6n thuc da biét hodc dudc gia thiét thi su suy gidm mic cong suat am hodc ap suat am theo
dc tinh A do str dung vé cach am c6 thé udc tinh theo phuong phap dudc trinh bay trong Phu luc D.

8 Do khdong dam bao do

Tiéu chuan nay khi st dung v&i nguén am thuc hodc nguén 4m nhan tao sé suat hién doé 1éch chudn ma
dd léch chuan nay phai ngang bang hoac thap hon so véi d léch chuan cla tiéu chudn quéc té da sl

dung.
Néu mét gia tri két qua do dudc cong b, né phai dudc chiing nhan phu hgp véi ISO 4871.
9 Ghi lai két qua do

Théng tin liét ké trong diéu 9.1 va 9.5 khi &p dung, phai dudc tuan thd va ghi lai cho tat ca cac phép do
dudc thuc hién phu hop véi tiéu chuan nay.

9.1 Dai tugng thir nghiém
Xac dinh v6 cach am (tén, tén thuong mai)

b) Mé ta chi tiét (t6t nhat 1a bao gébm ca ban vé ky thuat) clia vé cach am (vach ngan, clia s6, clia ra

vao, lién két gilra cac vach ngan, két néi gitra vé cach am va nguén am, v..v...)
c) Téng khéi luong clia vé cach am.

d) Thé tich trong va thé tich ngoai, dién tich, cac kich thuéc clia vé cach am.
e) Tilé choan ché.

f) Tilé khe hd va hinh dang khe hé.

g) Mo ta bé mat trong clia vé cach am

h) Mo ta gia day cda vo cach am.
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i) Phuong phap ldy mau ctia déi tudng thir nghiém va cac chi tiét khac (ngay I&y mau va tén clia ngudi

chiu trach nhiém).

9.2 Diéu kién thir nghiém

a) Thong s6 moéi trudng trong sudt qua trinh thr nghiém (nhiét do6 khong khi, ap suat, d6 4m tuong
déi, v.v...).

b) M6 ta phong sl dung cho thi nghiém (thé tich, kich thudc, thdi gian vang gan dung, cac vat thé
phan tan hay che chan).

c) Mo ta vi tri cla d6i tuong thr nghiém, nguén &m va micro, t6t nhat 1a thé hién trén ban vé phac
hoa phong thir nghiém).

d) M6 ta cau trdc san.

9.3 Thiét bi do

Xac dinh thiét bi th(r nghiém va dung cu th{r nghiém dugc st dung.

9.4 Théng sé am hoc

e)

Phuong phap thi

Sai s6 thong thudng clia phuong phap thir

Dai v6i cac phép do dugdc thuc hién véi ngudn am thuc, phai dua ra cac théng tin:
1) d6 cach am theo cong suat am, Dy,

2) dd cach am tinh bang céng suat am theo d&c tinh A, Dy, va, néu can
3) do cach am theo ap suat am, D,

4) d6 cach am tinh bang ap sudt 8m theo dac tinh A, D,,

DaGi vGi cac phép do dudc ti€n hanh khi st dung nguén am nhan tao:

1) @6 cach am theo cong suét am, D,

va, néu can

2) do cach am theo ap suat am, D,

D06 khong dam béo clia phép do

T4t ca cac két qua do phai tinh bang deciben (dB) va lam tron dén s& nguyén gan nhat.

Hiéu qua cach am & dai 1 octa va 1/3 octa phai dudc ghi theo dang bang, va tét nhat la thé hién & dang

biéu d6. P& minh hoa bang biéu dé hiéu qua cach am theo dB, vé sd d6 dua vao tan s Hz theo ti 1&

loga, d6 dai cla ti 1& tan s6 10:1 phai bang véi d6 dai ctia 25 dB trén truc tung.
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Déi v6i cac két qla thu dudc phai phu hop véi tiéu chudn nay, khuyén nghi la 1 octa tuong (ng vGi

15 mm va 10 dB tuong Gng la 20 mm

9.5 Théng tin bd sung

a) Tén va dia chi cla phong thir nghiém.

b) S6 ching nhan ctia bao cao thr nghiém.

c) Tén va dia chi cla nha sén xuét hoac cung cap ddi tugng thi nghiém.

d) Ngay thi.
e) Chirky clia ngudi ti€n hanh thi.

10 Bao céao két qua do

Théng tin cho trong Bang 2 phai cé trong bao cao

Bang 2 - Cac thong sd dé bao cao

Phép do véi ngudn am thuc

Phép do v6i ngudn am nhan tao "

Dy, Dy, vanéucan D, D,,

Dy va, néucan D,

CHU THICH — C6 thé dua cac gia tri miic am theo d3c tinh A phu hdp véi ISO 3746 va ISO 11202.

" C6 thé b sung cac gia tri don nhu Dy, Dy, hodc D,,,. Trong cac trudng hop nhu vay cac théng s dai tan

ciing phai dua vao.

M6i 1an két qua thir nghiém dudc bao céo, phai néi rd da dung phuong phap nguén am thuc, phuong

phap hoan vi hay phuong phap nguén am nhan tao. Tiéu chudn quéc t& géc dugdc st dung ciing phai

noi ro.

Né&u méi trudng do khdng dd kha nang cho toan bo dai tan s6, két qua cé thé van dudc cong bé véi diéu

kién phai chi ré tan s6 ngoai kha nang.

Tén, dia chi clia phong thi nghiém va ngay thr nghiém phai dugc bao céo.

Tung phan ctia nhiing thong tin dugc dé cap dén & trén, chi nhimg théng sé (xem diéu 9) can cho muc

dich cla phép do méi phai bao céo.
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Phu luc A
(quy dinh)

Ngudén am nhan tao

So d6 vé ngudn am nhan tao dudc thé hién trong Hinh A.1

Nguén am nhan tao phai I& nguén én bén co hoc c6 dai tan réng,6 dinh phu hop véi nhing yéu cau
dusi day.

Nguén am gém c6 may gé chuan dudc gé trén ban thép khéng c6 chéng rung.

May gd phai dap (ng cac yéu cau cla tiéu chuan ISO 140-6.

Kich thuéc clia tdm thép 1a 4mm x 800mm (gan dung) x 300mm (gan dang).

Khoang cach gilta may gb va tdm thép phai tuong (ing v6i khoang cach rai chuan clia bua (40 mm).

Khoang cach gitra tdm thép va mat d& phai 1a 60mm. Céc chi tiét khi Iap dat cé thé thay déi phu thudc
vao cach ché tao may gd. Tuy nhién, tranh su tit dan cGa ban thép. Hién tuong tit dan c6 thé thay ddi

phd am va lam gidm am thanh phat ra.

B& phan tach rung phai dudc lua chon dé 1am tit cao d6 clia am truyén theo két cau tir nguén am téi
mat dé.

Ngudn @m nhan tao phai dugc dat cang gan vi tri cla nguén am thuc cang tét. Néu vi tri & phia trén mat

san, mat dd clia ngudn @m nhan tao phai khong dudc hap thu am.

M6t vi du v& ngudn am phé cho nguén 4m nhan tao dudc thiét ké phu hop véi Phu luc nay dudc quy
dinh trong Phu luc B, so d6 B.1. (B6 dai cla tdm thép st dung cho phép do nay 1a 600 mm). D6i véi
mot ngudn am nhan tao thuc su dudc thiét k& pht hop véi quy dinh trong Phu luc nay, thi am phé cé thé
khac so vGi Phu luc B. Néu mic cong sudt &m nhét thiét phai thdp hon nhu quy dinh trong Phu luc B,
do b6 phan dd chua dudc téi uu, thi hién tudng tat dan clia tdm thép phai dudc kiém tra dé xem cao do6

cla am truyén c6 quéa cao hay khéng.
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Kich thudc tinh bang milimét
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Gia d6 clia may go
B& phan d& tdm thép lam bang vat liéu ciing
(vidu PVC)

—B6 phan tach rung

Hinh A.1 — Ngudn am nhan tao (sd dé hé théng)
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Phu luc B
(Tham khao)
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CHU THICH : M(c cong suat am theo dac tinh A, L,,= 110 dB

Hinh B.1 - Phé ngudn cia mét ngudn am nhan tao dudc xay dung theo huéng dan cho
trong Phu luc A (dudc xac dinh phu hgp véi ISO 3741)

21



TCVN 7839 — 2: 2007
Phu luc C
(Tham khao)

Huéng dan danh gia kha ning ap dung cac méi trudng thir nghiém khac nhau
dé do dac tai hién trudng

Tiéu chuén nay lién quan dén cac tiéu chuan qudc té sau day: 1ISO 3743—1, ISO 3744, ISO 3746, ISO
3747, 1SO 96141, 1SO 9614-2, ISO 11201, I1SO 11202 va ISO 11204. C4c tiéu chudn nay dua ra yéu

cau chi tiét lién quan dén diéu kién va méi trudng thr nghiém.

Phu luc nay dua ra huéng dan dé dé dang chon ra phuong phap thich hop nhat véi mét tinh huéng do
dac thuc té.

Trong ISO 3744, 1ISO 3746, ISO 11201, ISO 11202 va ISO 11204 méi trudng th&r nghiém dugc mo ta
bang thuat nglr hiéu chudn méi trudng K,. Gia tri K, trong phong thlr nghiém dudc xac dinh bdi téng
dién tich cac bé mat bao ctia phong (S,), hé s6 hat Am trung binh clia phong (o) va dién tich cla cac bé
mat do bao quanh nguén 6n (S). Bang C.1 dua ra cac yéu cau cho K,. Hon nita, do chéch Iéch t6i thiéu

cho phép gilra ti€éng 6n nén va mdc ap suat clia déi tuong thr nghiém (AL) cling dudc dua ra.
Tu hinh C1, ciing c6 thé xac dinh dudc gia tri tuong (ng cla o va ti 1é S/S.

DE udc tinh kha nang ap dung ISO 3744, 1SO 3746, 1ISO 11201, ISO 11202 va ISO 11204 cho mét tinh

huéng do dac thuc té tai hién trudng trong phong, can lam cac viéc sau:
a Tu Bang C.2, xac dinh hé s6 hat am trung binh gan dung, o.

b Tirsa d6 C.1 xéac dinh gié tri clia S/S tuong (ng véi o

¢ Tinh toan S,/S cho tinh hudng thuc t€ (S,/Sic )

d N&u S/Sy. &« > S/S dudc xac dinh tir hinh C.1, mai trudng thd nghiém dugc udc tinh 1a c6 thé ap
dung dugc.

Phuong phap néu trén chi cé thé dudc s dung dé udc tinh nhanh kha nang ap dung ciia tiéu chuén
qudc t& trong mot tinh hudng do thuc t&. Quy trinh chi tiét d& danh gia méi trudng th{r nghiém nam trong

P A ~ A
cac tiéu chuan riéng.
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Bang C.1. Cac yéu cau lién quan dén hiéu chinh mai truéng K, va tiéng 6n nén

Gia tri tinh bang decibel

ISO ISO ISO ISO ISO 9614-1 ISO ISO ISO
37431 3744 3746 3747V | 1SO 9614-2? | 11201¥ | 1202 | 10204

K, - <2 <7 - - <7 <7 <7

A >6 >6 >3 >3 - >6 >3 >6

"1SO 37431 va ISO 3747 quy dinh cac phuong phap pht hop déi véi nguén am chuin dudc st dung. Cac yéu
cau trong thuat ngli K, khéng dudc st dung. Trong tiéu chudn ISO 3743—1, chi ra rang hé s6 hat am trung binh
phai nhd hon 0,2 (xem Bang C.2). Tiéu chuan ISO 3743—1 quy dinh khéng han ché vé méi trudng thr nghiém.

2 ISO 9614—1 va ISO 9614-2 quy dinh cac phuong phap dua trén ky thuat cudng dd am. Phuong phap cudng
do c6 thé dudc st dung véi diéu kién it bi gidi han hon so vdi yéu cau trong bd tiéu chudn ISO 3740. Phuong
phap nay dudng nhu thich hdp nhéat cho do dac tai hién trudng v6i moéi trudng khéng ly tuéng.

¥ K, c6 lién quan dén bé mat do bao phl ma trén d6 cé dat micro.

% Néu K, < 2 thi phuong phap dudc quy dinh trong tiéu chuén ISO 11204 dudc xem nhu la mot phuong phap kj
thuat.

Bang C.2- Gia tri gan ding cua hé sd hap thu am trung binh, o, cho cac phong khac nhau

Hé s6 hap thu am M6 ta cia phong
trung binh, o
0,05 Phong gan nhu tréng cé tudng ciing phéng lam bang bétong, gach, nhua

hoac lat da, gach hoa.

0,1 Phong c6 phan tréng, phong c6 tudng nhan

0,15 Phong c6 ndi that, phong may hinh chit nhat, phong céng nghiép chi
nhat

0,2 Phong c6 hinh dang béat thudng c6 ndi that, phong dat may hoac phong

cdng nghiép ¢ hinh dang bat thudng

0,25 Phong cé ndi that dugc bao phd, phong may hoac phong cong nghiép co
s8 lugng nho cac vat liéu hdp thu &m trén tran hodc tudng (vi du tran hap
thu Aam mét phan)

0,35 Phong c¢6 vat liéu hap thu am trén cé tran va tudng.

0,5 Phong ¢6 nhiéu vat liéu hdp thu am trén tudng va tran
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Phu luc D
(tham kh&o)

Udc tinh dd cach am do c6 vo cach am dai véi phé tiéng 6n da biét

D6 gidm cla cong sudt am theo d&c tinh A do ¢6 vo cach 8m, Dy, c6 thé tinh bang cach st dung phé
da biét hoac gia thiét clia ngudn tiéng 6n thuc:

n
Dywae= La—10Ig z 1 00’1(Li —A _DW,i)

i=1

dB

(D.1)
Trong d6 :

00!1(LI _Ai )

L, 1a mdc cong suat am theo déc tinh A clia phd (L, = 1011 dB);

L; 1a miic cong suat &m cho dai tn s6 thir i clia pho;

n la sé luong dai tan s6 dudc s dung;

Dy,; la @ cach am theo cong suat am D,, cho dai tan th J;
A, la do gidm am theo d&c tinh A cho dai tan sé tha .

Tuong tu d6 cach am do s dung v6 cach am, dua vao D, c6 thé tinh theo theo phuong phap quy dinh
trong Phu luc nay (Xem 3.11)

B4t ky thanh phan nao lam tang mdc tiéng 6n bén ngoai vd cach am do viéc truyén am gilra canh vd

cach am va san déu khong dudc tinh dén & day
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