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BO NONG NGHIRP VA CONG HOA XA HOI CHU NGHIA VIET NAM
PHAT TRIEN NONG THON Poc lap - Tu do - Hanh phiic

So: 08 /2002-QD-BNN-KHCN Ha néi, ngay 15 thdng 01 ndm 2002

QUYET PINH CUA BO TRUONG
BO NONG NGHIEP VA PHAT TRIEN NONG THON
V/v Ban hanh tiéu chuin nganh

BO TRUONG BO NONG NGHIEP VA PHAT TRIEN NONG THON

Can ci Nghi dinh s6 73/CP ngay 01 thing 11 nam 1995 ctia Chinh phl quy dinh chic nang,
nhiém vy, quyen han va t8 chitc bo méy clia Bo Nong nghiép va Phat trién Nong thon;

Can ct Nghi dinh 86/CP ngay 08 thing 12 nam 1995 ciia Chinh pht quy dinh phén cong
tréch nhi¢m quan 1y Nha nude vé chat lugng hang hod;

Xét dé nghi chia 6ng Vu trudng Vu Khoa hoc Cong nghé va Chdt luong san phim,

QUYET PINH

Piéu 1: Nay ban hanh céc tiéu chudn nganh sau:

1) 10TCN 490-2001: Méy nong lam nghiép va thuy loi - Xdc dinh mic cong sudt &m
cia ngudn phat 6n - Phuong phap do so sdnh tai hién truong.

2) 10TCN 491-2001: M4y nong lam nghiép va thuy loi - Pdnh gid rung dong cua may
- Phuong phip do trén cdc bo phan khong quay tai hién trudng.

Piéu 2: Quyét dinh c6 higu lyc sau 15 ngay ké tir ngay ky.

Piéu 3: Cic ong Chanh Van phong, Vu truéng Vu Khoa hoc Cong nghé va Chat lugng san

phém, Lanh dao céc 6 chiic, ¢4 nhan ¢6 lien quan chiu trich nhiém thi hanh quyét dinh nay.

KT BO TRUGNG BO NONG NGHIEP VA PTNT
THU TRUONG

Noi nhan: Pd ky: Nguyén Thién Ludn
-Nhu diéu 3

-Luu Van phong Bo

-Luu Vi KHCN-CLSP
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TIEU CHUAN MAY NONG LAM NGHIEP VA THUY LOI
XAC PINH MUC CONG SUAT AM CUA NGUON PHAT ON
. PHUONG PHAP PO SO SANH TAI HIEN TRUONG

Agricultural, forestry and irrigation machines - Determination
of sound power levels of noise source - Comparison method in situ

1. Pham vi ap dung

1.1.  Tiéu chudn nay quy dinh phuong phép do so sdnh, xdc dinh mirc cong sudt am cia doi
tuong thir 1a mdy va thi¢t bi phat ra tiéng 6n lip dat finh tai hién trudng, goi tat Ja
ngudn dn thir. Tat ca cic phép do duge tién hanh theo dai octa. Tiéu chuan nay khong
dp dung cho cdc ngudn 6n di dong.

1.1.1. Do khong dam béio do phu thudéc vio moéi truomg thit nghiém. duge so sianh danh gid
bing chi s6 mo ta phan bd am thanh riéng phan. Cép chinh xac clia phuong phdp nay
c6 thé thod min cdc phuong phap do k¥ thuat hoac phuong phap diéu tra.

1.1.2. Miic cong suit am cia nguén on thir duge tinh tir cdc gid tri do muc dp suat am tai cdc
diém do quy dinh déi v6i ngudn 6n thir va ngudn am thanh miu twong tng. Cac phép
tinh todn déu duogc tién hanh ing véi cdc dai octa, tir d6 xdc dinh mitc cong suit am theo
dac tinh A.

1.2.  Tiéu chudn nay 4p dung cho cdc ngudn phat ra tiéng on dai tan rong. Khi dp dung cho
cAc ngudn 6n dai tin hep hodc am sic 13 rac, d¢ khong dam bao do ¢6 thé 16n hon gia
tri cong bé trong tiéu chuin nay.

1.3.  Tiéu chudn ndy c¢6 thé 4p dung cho cdc moi trudng thit bén ngoai phong thi nghiém, cé
6n nén du thap va myc 4p sudt am tai vi tri microphon chi yéu phu thudc vao phan xa
tlr cdc mat phang bao quanh.

2. Tiéu chuan trich dan
« [SO 3747: 2000 Am hoc - X4c dinh mifc cong suit 4m clha nguén phat 6n bang dp

suat 4am - Phuong phdp so sdnh tai hién truéng .
« TCVN 6775: 2001 (IEC 651: 1979 / Amd .1: 1993) Am hoc - Mdy do mic am.
« TCVN 3151-79 Cac phuong phép xac dinh céc dic tinh 6n cla may.

3. Thuat ngir, dinh nghia va ky hié¢u
Trong tiéu chudn nay ap dung cdc ky hiéu, thuat ngit va dinh nghia sau:

3.1. Apsudtamp

Su tang giam 4p sudt trén nén 4p sudt tinh khi xudt hién am thanh, biéu thi bang Pa
(N/m?>).
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3.2.

3.3.

3.4.

3.5.

Chii thich: D¢ Ion ciia dp sudt dm c6 thé biéu dién bdng dp sudt dm lién tyc, dp sudt dm cuc dai
hay dp sudt am hiéu dung (gid 1ri trung binh binh phiong trong khodng thoi gian hay khong gian
xdc dinh).

Miic dp sudt ém L,

Mifc 4p sufit am 13 dai lugng duec tinh theo biéu thic:

P
L, =201g—
Po
Trong dé:
L, - mic dp suit am, dB;
p - 4p suat am trung binh binh phuong, Pa;
P - dp suat am d&i chiéu (p, = 2.10”°Pa).
Mirc dp sudt am tuong duong L, 7
Mifc 4p sudt am clia nguén am 6n dinh lién tuc trong khoang thoi gian T c6 gid tri bang
trung binh binh phuong myc 4p sut am thay ddi theo thoi gian, tinh theo cong thic:
pr(®)
P,

1 & 1 ; i
chq‘,l-=101g¥_[ dt = IOIgFleOO‘M“”dr = IOIgZI(lOn””)—IOIgn

Trong dé:
L, ¢, - mifc 4p sudt am trung binh trong khoang thdi gian T, dB;
L,(t) - mifc ap suét am tdc thoi, dB;
L,; - mitc 4p suét 4m thi¥ i trong n mifc cén 1dy trung binh (i=1, 2, ..., n), dB;

101g210°’]L’* - téng cha n mic 4p sudt am, dB.

i=1
Chii thich:
- Khi do miic dp sudt am tai cdc ddi octa sé xdc dinh duwge mirc dp sudt dm octa tuong img.

- Miic ap sudt ém tuong duwong L, hiéu chinh theo ddc tinh A (ki hiéu néong vng la Liy.,o),
viét 1at la L, dioc tinh theo cong thitc L, = 201g(p/p,), 0 d6 p,la gid tri dp sudt dm trung
binh binh phitong dd hiéu chinh theo ddc tinh A doc trén mdy do on, Pa.

Octa
Dai tin s6 giol han boi hai tin s6 ma ty s6 gitta tan s6 gidi han trén va tin sO gidi han

duéi bang hai (2Y). Vi du: dai octa v6i tdn 6 trung tam 1kHz bao gém céc tan s6 tir
0,7071kHz dén 1,4142kHz.

Chit thich:

Ddi mot phdn ba octa (1/3 octa) la ddi tdn gidi han bdi hai tdn s6 gi6i han trén va gidi hgn
dudi ma 1y s& gifta ching bdng 2'° = 1,2599.

Tédn s6 trung tam

Tin s6 danh dinh cta dai bing thong, c6 tri s6 bang trung binh nhan (can bac hai cia
tich s6) gifta cdc tin s6 danh dinh gidi han trén va gidi han dudi cGa bang thong do.

Cong sudt dm Py
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3.15.

3.16.
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Muc nang luong &m thanh truyén trong khong khi trén mot don vi thdi gian, phét ra tix
mot ngudn xdc dinh, biéu thi bing W (O4).
Miic cong sudt am L,
Mifc cong sudt am clia nguén 6n thir, dugc tinh theo cong thire:
P
L, =101g—
Wi

Trong dé:

Ly - mic cong suit am, dB;

Py - cong sudt am, W;

Py, - cong suat am déi chiéu (Py,, = 10°2W).
Nguon am thanh mdu

Nguon phit ra am thanh dai t4n rong én dinh va xdc lap ¢6 mitc cong sudt am tuong
thich, phtt hop cho muc dich do thir va duoc hicu chudn theo tieu chudn thich hop.

Vi tri hiéu chudn

Vi tri duoe xac dinh tuy thuoc mat phang phan xa am, tai dé nguon am thanh mau
duoc hiéu chudn (diéu 4.5).

Hop tham chiéu

BE mat ngoai gia thiét cia hinh hop chif nhat nhé nhat, chita vira di nguén am thanh vi
bi gi6i han bdi cic mat phing phan xa.

Truong am phdn xa

Phan truong am trong buéng thit, trong d6 c6 thé bd qua anh hudng clia 4m thanh t6i
truc ué€p tir nguén on thir.

Truong dm tu do

Trudng am thanh déng nhét, ding hu6ng va khéng phén xa. Trong thuc tién la truong
&m c6 miic d6 phan xa 4m khong ding ké tir moi phia trén toan dai tan s6 quan tam.

Khodng céch do d

Khoang cidch gdn nhat tir hop tham chidu dén vi tri microphon trén bé mat do ludng
hinh hop, biéu thi bang m (mét).

Bé mdt do luong

B¢ malt gi thiét bao quanh nguén phat on, trén d6 bé trf cdc diém do mitc ap sudt am.
On nén

Tap am tir moi nguén khi di loai bd ngudn én thir.

Chit thich: On nén ¢6 thé buo gém cic phan bo"dm tr cde nguon am thanh truvén trong
khong khi, qua rimg dong két cdi vi tap am dién trong thiét bi do dién .

Dadi tdn so quan tam

Trong trudng hop chung, dai tan s6 quan tam bao gom cdc dai octa véi cac tan so trung
tam tir 125Hz dén $000Hz.
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3.17.

3.18.

3.19.

4.2.

4.3.
4.3.1.

Chii thich:

- Néu md rong hodc thu hep ddi tén s6 quan tam dé 161 it cdc qui rink thie d6i véi cdc nguon
phdt on nghiéng vé ddi tdn sé"dm thanh cao (hodc thdp), phdt dam bdo diéu kién cho moi truong
thir nghiém, ngudn dm tharnh mdiu va cdp chinh xde ciia thiét bi do trén todn ddi ma réng hodc
thit hep do.

- Trong khi xde dinh mitc cong sudt am hiéu chink theo ddc tinh A (hodc hiéu chinh theo tin
$6), cho phép b6 qua cdc thémh phén trong ddi tan s6 khong tham gia vao mitc cong sudt
am theo ddc tinh A.

Phuong phap so sanh

Phuong phép ma theo d6, mifc cong suat am dugc tinh bang céch so sdnh cdc gid tri do

dugc cha mitc 4p suat am tir ngudn on (doi tugng thir) véi mie p suat 4m tif ngudn am

thanh mau ¢é mic cong sudt am phdt ra da biét trong cling mai truong thu.

Do doi mute dp sudt am o khodng cdch xdc dinh AL,

Hicu s6 gilta dudng cong phan bé a&m ciia budng 4m va duong cong phan bé am cua

trudng am tu do déi véi ngudn am thanh méu ¢6 chuan tham chi¢u & khoang cdch do

xéc dinh, biéu thj bing dB (tham khéo Phy luc A).

Chi s6 dinh huong D,

S6 chi su vugt troi cua dp suat am vé mot hudng chi dao so vdi céc hudng khic cua

nguodn am thanh, tinh theo biéu thitc:

D= Lpi - Lpr

Trong d6:

L,; - mitc 4p suat am do dugc theo huéng i trén bé mat do luong, dB;

L, - mirc 4p sudt am trung binh do dugc & cung khoang céch cia bé mat do ludng, dB.

Quy dinh chung

Phuong phdp thit nghiém

Phuong phap thir theo tiéu chudn nay 1a do so sanh cong sudt 4m thanh phét ra cla
ngudn 6n (d6i trong thir) véi ngudn am thanh miu ¢ midc cong sudt am da biet. Moi
trudng thir cdn ¢6 tinh phan xa rd rét d€ loai trir tinh dinh hudng ca ngudén 6n tha,
khong gay anh hudng dang ké lén két qua do va giam do khong dam bdo do dén mc
thap nhét ¢6 thé.

Dé danh gid khdch quan diéu kién do thir nghiém, chi can xdc dinh chi 56 do doi AL,
déi véi moi truong thir 1a du (tham khao Phu luc A).

Do chinh xac

P chinh xdc cta phép do phu thudc vao gid tri clia do doi AL,. Mat khic, chi s6 dé doi
AL; phu thude vao sy lga chon nguon 4m thanh mau va vi tri dat microphdn. Do viy,
trong mot s6 trudng hop ¢ thé ting do chinh xdc do tir cdp 3 (phuong phép diéu tra)

Ién cAp 2 (phuong phidp k¥ thuat) nhés thay déi vi tri diat microphon (tham khio Phu luc
A).

Po khong ddm bdo do

Mirc cong sudt am don tri cua nguoén on thir xdc dinh duge theo cic qui trinh trong tiéu



4.3.2.

4.3.3.
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chudn nay cé thé sai khac so véi gid tri that mot lugng khong vuot qua do khong dam
bao do (KPBD). Cic yéu td bat loi clia moi trudmg thur, k¥ thuat thuc nghiém va dic
tinh dinh huéng cla ngudn 6n thir ¢6 thé lam ting do KDPBD cia két qua xac dinh miic
cOng sudt am.

Miic cong sudt am cta ngudn 6n thit va do léch chuin cla gid tri do & dai octa duge
xédc dinh phlt hop véi cdc diu khoan trong tiéu chuidn nay & cdc moi truong tha khic
nhau ¢6 thé khdc nhau. Nhin chung, do 1éch chudn nay phu thude vao chi s¢ do doi AL,
va khong vuot qua gia tri mic cong sudt am hi¢u chinh theo dac tinh A cho trong Bang
1. Néu khong uée luong duoc, do Iéch chuin mac dinh cia do 1ap lai S, 1a 4,0dB.

Cic gi4 tri cho trong Bang 1 la do l¢ch chuan cta do lap lai Sg trong dé ¢6 tinh dén do
KDBD, nhung khong tinh dén su thay déi clia cong suat am phat ra do cdc thay doi trong
di¢u kién van hanh nhu téc do quay, dién ap ludi hoac diéu kién lap dat v.v... (ISO 3747:
2000).

Bang 1. Gid tri gidi han trén udc lugng do léch chudn cha do lap lai Sg
mifc ¢cOng suat am ngudn 6n thir hiéu chinh theo dac tinh A.

Chi 86 do doi AL, do lap lai Sg mydc cong sndt am nguon Cdp chinh xdc

Gid tri gidi han trén do léch chuan clia

6n thir hiéu chinh theo dac tinh A

AL;, > 7dB* 1,5dB Cip 2

AL, < 7dB hoac khéng
xdc dinh

4.0dB Cip 3

* Phai dap img & moi vi tri clia microphon

4.3.4.

4.3.5.

44.

. Chii thich: Doi véi cic ngudn phdt on ddi iin hep, dm thanh roi rac va cdc 16 hop ctia chiing,

dé léch chudn cho trong Bang 1 ¢6 thé c6 gid tri lim hon, khong dat dicoe cdp chinh xdc k¥ thudi
(cdp 2).

Do KPBD phu thude vao do 1éch chuin cha do lip lai da cho trong Bang 1, theo d6 xéc
dinh sai s6 hé théng vdi do tin cdy mong mudn. Vi du: mic ¢ong suat am cta ngudn
6n thir véi do tin cay 90% du dodn nam trong khodng 1,645 Sg; con véi do tin cay 95%
- nam trong khoang 1,96 Sq.

Chit thich : Khi S, vieot qud 2dB, c6 thé khong dp dung khodng tin cdy.

Mitc cong suat am hiéu chinh theo dac tinh A cua d6 lap lai duge xdc dinh véi do léch
chudn thay ddi theo gid tri chi s6 do doi AL, cho trong Bang 1 chi yéu phu thude vao
cac mttc trong dai tin s6 tir 250Hz dén 4000Hz. D¢ 1éch chuan s€ cao hon néu cic tan
s& thap hon 500Hz ¢6 vai tro chi dao doi voi mitc ¢ong sudt &m hiéu chinh theo dac
tinh A. Nguge lai, néu cdc tan s chit dao cao hon 2000Hz - khi dé nguon on thlr cé
tinh dinh hudng cao hon. Ca hai trudng hop trén néu ¢é c¢dc bé mat hap thu Am manh
gan cac ngudn On thir (vi du: tran hdp thu am), dé6 KDPBD s& 16n hon.

Chit thich: Néu khong siv dung ngudn dm thank mdu i cde vi tri nbue d@ ditoe hidu chudn sé
lam tang dé KPBD ¢ cdc tan sé thdap. Vi du: nguon dam thanh mdu dicoe bo" tri J khodng cdch
nitong doi gdn bé mdt phdn xa, khdc vor cdeh b tri trong qud trinh hiéu chuan.

Thiét bi do
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4.4.1.

4.4.2.

44.3.

4.5.
4.5.1.

4.5.2.

4.6.
4.6.1.

4.6.2.
10

Thiét bi da mifc ap sudt am bao gém thi€t bi dién td khuyéch dai - loc - chi th,
micréphoén, day cdp va may chudn phai thod min céc yéu cdu d6i véi thiét bi do cdp 1
qui dinh trong TCVN 6775: 2001 va TCVN 3151 - 75.

Kiém tra microphon va hiéu chuin toan bo thiét bi do & mét hodc nhiéu tin s6 trén

toan dai tdn s6 quan tam trong moi loat do bang thiét bi hiéu chuin am thanh.

Kiém tra su twong thich clia may chuin mot 1an trong nim vi su tuong thich cla thiét

bi do it nhéit hai nAm mot 1dn tai cac phong thi nghiém c6 din suat chuan.

Ghi giir dif liéu chia lan kiém tra sau cling va khing dinh su tuong thich véi céc tiéu

chudn lién quan.

Nguon ém thanh mau

Nguén am thanh mau phai thoa man cdc dac tinh k¥ thuat sau:

- Mifc cong sudt am trén 10an bo dai tin s& tir SOHz dén 20000Hz tai méi dai 1/3 octa
& diéu kién lam viéc xdc lap, 6n dinh theo thoi gian véi do léch chudn khong 16n
hon +1dB.

- Phd tin phai phu it nhat dai tdn s trung tam 1/3 octa tir 100 dén 10.000Hz. Mibc
cong sudt am hiéu chinh & diéu kién phong vang hoac phong ¢am c¢é nén phan xa
am phai nam trong khoang 12dB vi khong sai khdc 3dB d6i véi cde dai 1/3 octa
lién ké nhau.

- Chi s6 dinh hudng 16n nhit cua cdc dai 1/3 octa khéng 161 hon +6dB.

Chii thich: Khong 6 yéu cdu riéng biét vé nutc cong sudt am dai réng doi vdi nguon am thanh

mdit.

Neuén am thanh méiu c¢6 dac tinh k§ thuat phit hgp phai duogc hiéu chuan theo tiéu
chudn thich hop.

Chit thich:

- Két qud hiéu chudn chi diing khi vi tri ciia ngudn éam thanh mau ¢ cdch xa twong, truc tiép
trén nén hay thang ditng bén trén nén & khodng cdach quy dinh.

- Chi sit dung nguén dam thanh mdu & cdc vi tri ddc thit khdc néu dd hiéu chudn g voi cdc
vi tri do. Néu khong, sai s6 hé thong s& xudt hién ¢ cdc 1an s6 thdp.

Diéu kién vin hanh nguon on thu

Déam bao dicu kién van hanh qui dinh trong ma s6 thir nghiém lién quan cho déi tugng

thir (kiéu mdy hay thiét bi riéng biét). Néu khong ¢6 mi s6 thir, vin hanh nguén én thix

theo cdch pho thong. Chon mot hoac mot s6 cic diéu kién van hanh sau day cho ddi

tuong thir, néu ¢o thé:

- Miic tai hode diéu kién véan hanh qui dinh;

- Muc tai danh dinh (néu khdc trudng hop trén),

- Khong tai;

- Diéu kicn van hanh dng véi mitc phdt 6n t6i da dién hinh trong c¢hé dé dinh muc;
- Mic tai mo phong ¢ di¢u kién xdc dinh (phai van hanh mot cach thin trong);

- Diéu kién van hanh v6i chu ki 1am viée dac trung.

Phai 6n dinh va duy tri khong déi diéu kién van hanh trude khi tién hanh méi phép do



4.6.3.

4.6.4.
4.6.5.

4.6.6.

4.6.7.

4.7.
4.71.

4.7.2.
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xac dinh mic cong sudt am clia ngudn én thit theo médi 1 hop diéu kién van hanh da
chon (vi du: mic dat tai, 8¢ do quay, nhiét do, v.v.).

Lua chon va dam bao ki€éu vat liéu duge ché bién hay ki¢u dung cu duoc sir dung trong
thue t& sao cho cdc thong 6 van hanh phu dic trung cho ché do van hanh it thay déi
nhat, n€u nguén én thir phat ra phu thuoe vio cic thong s6 nay. Phai cong bo dung cu
va vat licu thir ting v6i m $6 thir cho nhém nguén on thir nhat dinh,

bam bao cic dicu kién van hanh phé bi¢n va dién hinh nhat cho nhém ngudn on thir nhat
dinh ¢6 d9 ldp lai cao. Phai cong b cic diéu kién van hanh trong cdc mi s6 thit riéng biét.
Néu cdc dicu kien van hinh mo phong duoc sit dung, chiing s& dugc chon dé dua ra
muc cong suit am dicn hinh & diéu kién st dung chuan ctia nguén 6n thir,

Két qua do tir mot s6 diéu kién van hanh riéng bi¢t duy tri trong cdc khoang thoi gian
xice dinh s€ duge lién hop bang phép trung binh nang luong thanh két qua téng hop clia
ca quy trink van hanh, néu thich hop.

Diéu kién van hanh clia ngudn én thir trong qua trinh do phai duge mo 14 diy du trong
bido cdo thir nghi¢m.

Diéu tra so bo

On nén

Tat nguodn 6n (doi tugng thir), bing truc gide nghe hay ding may do muc én xac dinh
viing ¢6 thé ¢6 mikc 6n cao. Bat riéng ré 1an lugt nguon 6n thir va ngudn am thanh mau.
danh gid so b mifc 6n trong cdc viing ¢6 én nén va dua ra két luan vé su can thi€t phai
quan tam hay khong dén chuan ci 6n nén trong diéu 5.3. Chon cic ving khong ¢é van
dé 6n nén dé sir dung sau nay.

Ddc tinh nguon én thir

4.7.2.1. bi vong quanh nguén on thi, bing truc gidc nghe, xem xét ddnh gia. X4c dinh tam hinh

hoc ctia mot bo phan ¢6 mite phét 6n néi tr6i nhét lam tam am thanh clia nguén én, néu
c6. Neu khong ¢6 b phan phat én néi troi, loai trir tat ca cic bé phén khong phét 6n cla
doi tugng thir v coi tam hinh hoc cta phén con lai 1am tdm am thanh cfia nguén 6n.

4.7.2.2. Do 4p suidt am & khoang cdch 1m tir hop tham chiéu, & do cao H = 1,5m trén mat san.

4.8.
4.8.1.

Né€u nguén on thir phit xa dinh huéng vé phia trude, chon chiéu cao H sao cho céc vi
tri cia microphon thodng va huéng thing vé tam am thanh cia ngudn on thir. Néu mic
dp sufit am doc theo viing bao nay bi¢n ddi it hon 4dB, ngudn on thir duoc xem nhu la
khong dinh huéng (déu theo moi hudng). Néu bién déi 16n hon 4dB - ¢6 dinh hudng.
Vi tri cua nguén am thanh mdu

Mot vi tri

4.8.1.1. Thong thudmg cdn mot nguén am thanh mau 1a di. Vi i cia nguén am thanh méu

cang gan tam am thanh clia nguén én thir cang tot, ngoai trir vi tri khdc ¢6 thé mo
phong dugc bi¢u do ciia nguén phit 6n mét cich 6 rét va t6t hon. Pat ngudn am thanh
mau lén wén ngudn 6n thir, néu ¢ thé. Néu khong, chon mot vi uf doc theo sudm
nguon on ¢6 d¢ cao thich hop mé phong 16t nhit hinh dang bi€u d6 ctia nguén phat on.
Cac vi trf do phdi cich xa mat bén cila hop tham chiéu mot khoang khong nhéd hon
0,5m (trir Khi nguén am thanh miu di duoc hi¢u chudn tai cdc vi tri du dinh do gan
hon). D6i véi nguén phdt 6n khong dinh hudng, phdi didm bac d¢ cao thich hop dé

11
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4.8.1.2.

4.8.2.

5.1.
5.1.1.

5.1.2.

.

nguén am thanh miu c6 thé phét vé moi hudng.

Trong moi trudng thir ¢6 tinh vang rd rét, nguén am thanh mau c6 thé dugc dit tai céc
vi tr{ hiéu chudn hay tai cac vi tri khic. Néu tai d6, 40 KDBD tang d6i v6i cic tdn s6
thap, xem diéu 4.3.

Chit thich: Cdc huéng dan tiép theo cho trong Phy luc B.
Nhiéu vi tri

Déi v6i nguon 6n thir 1a nguén 4m thanh déi tdn rong hay c¢6 hon hai nguén &m thanh
¢ tdn s6 cach biet rd rang, phai sir dung nhiéu vi tri nguén am thanh mau. S6 lugng
ngudn am thanh méu phu thuoc vao ty s6 a/d,, (& dé a la kich thude chia ngudn on thir
16n nhat va d, 1a khoang cach do) nhu sau:

- Néu a/d_, 16n hon 1 va néu ngudn on thu phat xa déu theo moi hudng, sir dung vai
nguén am thanh mau doc 1ap cach nhau mot khodng d bang nhau doc sudn bén
ngudn 6n thir;

- N&u a/d,, 16n hon 1 v néu ngudn 6n thir c6 cic ving phét xa am xdc dinh rd rét, si
dung mot vi tri ngudén am thanh mau cho moéi ving am;

- Né&u a/d_ nho hon 1 va néu nguén 6n thir phat xa déu theo moi huéng nhung khong
thé st dyng mot vi tri ngudn am thanh mau dat trén néc may, phai sit dung bon vi
tri nguén am thanh mau doc theo sudn bén.

Quy trinh do
Chon vi tri micréphén
Yéu cau chung

Budc mét, bo tri cac microphon d6i dién cac sudm bén nguon 6n thit nghiém dé c6 4o
lan truyén dong déu cho toan bo cdc vang am (vi du: d6i véi mai vi tri microphon trong
viing ¢é tdm nhin cling nhu moi vang am bi chan tdm nhin). Trdnh céc vi trf ma § d6
chi ¢c6 mot phan ciia ngudn 6n thir phét xa t1.

Budc hai, sir dung ba hodc bon vi tri microphon phan b6 déu nhau xung quanh nguén
én thlr, néu ¢6 thé. Pinh hudéng cdc microphon tuong tu nhau cho cdc phép do tien
hanh v6i nguén am thanh miu va ngudn 6n thir. Chon khoang cich do d,, da 16n, céch
xa cdc mit bao cla phong thir it nhat 0,5m dé vi tri microphon ndam trong viing ma moi
truong thir c6 db diéu kién thod man do6 KDBD theo phuong phdp k¥ thuat, tng v6i do
lech chudn S, < 1,5dB (tham khao Phu luc A).

Chi thich:

- Néu phong thir dit 1on, sit dung bon vi tri microphén trén cde mdr bén ctia hop mau.
Khodng cdch gifta cdc vi i micréphdn phdi khong nho hon 2m.

- Néu trdn cao hdp thu ém va cdc tan s6 chii dao cao hon 2000Hz, chon it nhdt hai vi tri
micréphon dii cao va gdn nguén on thit sao cho khong mdu thudn voi cde yéu cdu lién
quan.

Phan ving

Muc dich phén viang 1a dénh gia su tvong dong gilta hinh dang cac bidu d6 phat xa cua
ngudn 6n thir véi nguén am thanh miu trong mat phing nam ngang khi ¢6 ngudn on
thit van hanh. Sir dung cach phan ving theo Bang 3.
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Phat xa truc ti€p (khong c6
man chén) Khoang cdch tuong | Hiéu qu udc lugng | Ghi chd viing
Nguén 6n thtr | Ngudn am d6i dén microphon cong sudt am
T thanh mau M
Cé Khong Udc lugng qua cao ++
Khong Co Udc luong qud thap -
Cé Cé It < Iy Udc luong cao +
Cs Cs > Ty U'dc Iuong thép ]
Ip & Iy Udce luong cao hodc
Co Cé (trong khoang 10%) | (hap Khong nhiéu +/-
- Uéc lugng hoidc qud
Khong Khong cao hoac qua thap Y
“ Chil thich:

5.1.3.

5.2

5.2.1.

5.2.2.

- Trix khi phong thir ¢6 tinh phdn xa dm cao (cde tniomg bén hode trdn khong duoce xie 1y dm,
khéng c6 vat can Ion hap thu dm) khéng cé vi tri micrdphon nao ndm trong viing + +/— —.

- ryvaryld khodng cdch tie microphon dén nguon on thie va dén nguon dm thanh madu.

Vi tri micréphén

Str dung bang phan viing trong diéu 5.1.2 va két hop véi cdc yéu cau chung trong 5.1.1

chon vi tri micréphon nhy sau:

a) Nguodn on thir ¢6 dac tinh phat xa déu theo moi huéng va nguén am thanh miu nim
trén d6i tuong thir (ngudn 6n): Chon mét vi tri micréphén & bén méi sudm tu do cia
nguén on thir vi tat ¢d cdc ving 1a + hodc +/—.

b) Céc truomg hop con lai:

Tim cic vi tri microphon thod méan viing +/—. Néu khong tim duogce c4é vi tri theo yéu

ciu, cho phép chon mét vi tri microphon nam trong viing +, mot vi tri nim trong ving

+/— va mot hodc hai vi tri nam trong ving —.

Tién hanh do

Chi tién hanh do thr khi dam bao day di cdc di¢u kién quy dinh trong diéu 4 va sau

khi dd bo tri hop [y nguén am thanh mau va vi tri microphon (tham khao Phu luc B).

Po xdc dinh miic dp suat am trung binh theo thdi gian déi v&i nguén 6n thir, ngudn én

nén va ngudn am thanh min cho moéi dai octa quan tam (tir 125Hz dén 8000Hz). Ghi

chép day du cdc di liéu cin thiét sau:

- Muc dp suat am L, trong qud trinh van hanh di dinh (diéu 4.6) cta ngudn 6n thi
do duoc ¢ vi tri microphdn thiri= 1,2, ....n

- Muc dp suat am L, clia mic 6n nén do duoc & vi tif micréphén thii= 1,2, ...n

13
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5.2.3.

5.3.
5.3.1.

14

- Miic 4p sudt Am L ;4 clia nguén 4m thanh mau do dugc & vi tri microphon thiti = 1, 2,
ey I

Chii thich:

- Kki do ngudn am thanh mdu, st dung thoi gian tich phan (thdi gian do) T lon hon 30s.
Néu nguon am thanh mdu c6 phé ddi rong va vugt 1ri & cdc tan s6 trén 250Hz, khi dé sir
dung T bdng 10s.

- Théng thiong ngudn on thit khéng on dinh, do vdy cdn chon thoi glan tich phan lon hon, vi
du: chita it nhdt mét chu ky dién hinh ctia ngudn on .

Thong tin cdn ghi chép

Ghi chép cac thong tin sau, néu dp dung:

a) Ngudn 6n thir

- Mo ta nguén 6n thir nghiém (bao gom ca cdc kich thude);

- Diéu kién van hanh (theo ma s6 thir, néu co);

- Piéu kién lap dit (theo ma s6 thir. néu ¢6).

b) Nguén am thanh mau

- Cong bo sur phit hop véi tiéu chudn trich dan;

- Cong bo cac gia tri mic cong sudt am hiéu chun Ly,

c) Méi trudng am hoc

- Mo ta moi truong am thir nghiém;

- Xt Iy tuong, tran hay nén;

- S0 d6 chi rd vi tri clia ngudn Am va cdc do vat trong phong.

d) Thiét bi do

- Thiét bi ding dé do bao gém: tén, kiéu, s6 loat va nha ché tao;
- Ngay va noi hiéu chudn mdy chuan va cédc thiét bi 4m hoc khéc;

- Teén, kiéu, s6 loat va nha ché tao ngudén am thanh méiu duge st dung nhu thiét bi am
hoc.

e) Dit lieu am hoc

- Vitri microphon va nguén on thit (kém so d6 b tri, néu cén thi€t);

- Vi tri nguén am thanh mau.

Hiéu thinh én nén

Ung v6i méi dai octa can thiét phai hicu chinh cic mic 4p sudt am L; do duge d6i véi

6n nén néu L, thap hon cdc mic nay tir 6dB.dén 15dB. Gid tri duge hiéu chinh tinh
theo biéu thie:

L, =101gao"’" —10""")
Néu AL = L; - Ly, 2 6dB thi phép do phii hop tiéu chudn nay. Tham chi néu phép do
khong ¢é hiéu luc doi véi dai tan sd don, né van diing déi véi gid tri hi¢u chinh theo
dic tinh A, mién 12 AL, 16n hon 6dB, & d6 AL, =L i - Lyaon.

Chii thich: Khong lam hiéu chinh néu AL Ion hon 15dB.
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5.3.2. Néu chudn cit 6dB khong duge thoa min, cip chinh xdc cha két qua do bi giam va ¢é

5.3.3.

thé khong dat cip chinh xédc k¥ thuat (cdp 2). Cdp chinh xdc diéu tra (cdp 3) duoc duy
tri néu 3dB < AL < 6dB. Phan hiéu chinh t6i da ¢6 thé dp dung cho cic phép do nay 1a
1,3dB.

Cac dtt liéu hiéu chinh két qua do va 6n nén phai duge bdo cdo rd rang bang vin ban,
bang s& hodc do thi.

Tinh mifc cong suit am

Mot vi tri nguon ém thanh mdu

Cho méi dai octa, tinh mic ¢ong suat am Ly theo biéu thikc:

Lw =Lww, * IOIg[”rl;ZlO"""“'w }
i=1

Trong dé, cho méi dai octa:
L - mifc ¢cong sudt am, dB;
n - s6 vi tri micréphon;

L - mitc cong sudt am cla ngudn 4m thanh mau tir dac tinh hiéu chudn;

. ALpi = ij(T) - Lpi(M);

Lim - muc ¢cong sudt am cia ngudn 6n thir & vi tri thii i clta microphon, da hiéu chinh
dsivéionnén(i=1,2. .., n)

Lo - mic ¢ong sudt am cla nguon am thanh mau & vi tri thit i cla microphon, da
hiéu chinh d6i véidnnén (i=1,2, ..., n).

Nhiéu vi tri nguon dm thanh mdu

"Khi sir dung nhi€u vi trf ngudén 4m thanh mau, mic cong sudt am Ly, cho méi déi octa

tinh theo biéu thitc:

1 & 0L yay + AL
L, =10lg — |
)
Trong dé:
L) - mic cong sudt dm cha nguén am thanh mau, dB;
ALy = Lo - Liijom; _
1 - vl tri tha 1 cua micréphon (i =1, 2, ..., n)
j - vitri tht j cia nguén am thanh miu (=1, 2, ..., m);
n - 86 vi tri microphon;
m - s§ vi tri nguén Am thanh méiu.
Miic cong sudt dm hiéu chinh theo ddc tinh A

Gia tri hiéu chinh theo dac tinh A dugce tinh theo cong thic:

Lo = IOIg{ZIOMWM’}
k

Trong doé:
Ly - mic cong sudt am hiéu chinh theo dac tinh A, dB;

15
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6.4:

Ly - mifc cong sudt am dai octa k, dB;
A, - hing s6 hiéu chinh theo dac tinh A cua tan s6 trung tm cua dai octa k.

Héng s6 hig¢u chinh cho trong Bang 4.

Bang 4. Hing s6 hi¢u chinh

Tan s6, Hz Hing s6 hiéu chinh A,

125 -16,1
250 -8,6
500 -3.2
1000 0

2000 1,2
4000 1,0
8000 -1,1

Udc luong do khong dam bdo do

Néu AL, Ién hon hoac bang 7dB. d0 KDBD tuong ding véi phuong phip do k¥ thuat.
Trong cac trudong hop khdc nén ¢6 gang cai thién AL, (tham khao Phu Iyc A). Do
KDBD duéi dang do léch chuin cua do 1ap lai cho trong Bang 1.

Biao cao két qua

Bién ban bdo cdo phai bao gom (tham khao Phu luc C):

Teén va dia chi clia ngudi (t8 chire) thuc hién do thir nghiém;

S6 nhin dang cua bién ban thir nghiém;

Tén va dia chi clia ngudi (16 chie) yéu ciu thir nghiém;

Bdo cdo-cic hang muc do trong diéu 5.2.3;

Mifc 4p sufit m tai tit cd cdc vi tri microphon d6i v6i nguon 6n thir va ngudén am
tharth méu da hiéu chinh theo dic tinh A (néu yéu cdu, ca dudi dang cic dai octa);
Mitc cong suat am duoc tinh theo dB, hiéu chinh theo dic tinh A dudi dang cac dai
octa, lam tron vé tri s6 gin nhét, tinh bing dB (so véi P, = 10"*W);

AL, va d6 KDBD theo Bang |;

Ngay thuc hién do thi;

Thong tin vé 6n nén, mai loai néu ¢é (xem diéu 5.3).

Cong bé tinh trang va su phit hop clia cic muc cong sudt am do duge véi cdc yéu
cdu cua tiéu chuén nay.
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Phu luc A
(Quy dinh)
PANH GIA PO DOI AL; VA PO KHONG PAM BAO PO

Xic dinh d6 khong dam bao do
b6 KDBD duge xic dinh theo trinh ty trong luu d6 Hinh A.1 dudi day

Khao sat ngudn én

|

»| Chonsabdvitr b tri nguén am thanh mau
(diéu 8 va Phu luc B}

y

p| Chonsobovi tri bé tri microphdn (diéu 9 va

Phu luc B)

!

Xac dinh o déi AL,
{(Phu luc A)

Tim cac vi tri micréphdn Cép chinh xac 2 -
dat diéu kién AL, > 7dB

Phuang phap k¥ thuat

Khéng C6 thoa man ¢ap chinh

Cap chinh xac 3 -

A.2.

xac 3 khéng ?

Phudng phap diéu tra

Hinh A.1 - Luru dé xdc dinh d¢ khong ddm bdo do

Xsc dinh do doi AL,

Chon vi trf thuan loi clia ngudn am thanh mau lan can nguodn 6n tha. Thay doi khoang
cach do r, do mirc 4p sudl am L, do nguén am thanh mau phét ra theo hudng do khong
¢ vat can. Do doi AL, ciia mic cong sudl am dige xdc dinh theo cong thite:

AL, =L - Ly, +11dB+201g[ri] (A1)
]

Trong do:

17



10 TCN 490-2001

AL - 8% doi mitc cong suit am, dB;

Ly, - mic cong sudt am cua ngudn 4m thanh mau, dB;

L - mic dp suat am do duge tai khoang cdch r tir ngudén am thanh méiu, dB;
r - khoang cdch gilta nguén am thanh miu va microphon, m;

o= 1m.

Chii thich:
- Khi mitc dp sudt ém duoc hiéu chinh theo ddc finh A, ki hidu chi s6' d¢ doi sé la AL,

- Khi phé tdn s6 cia nguon am thanh mdu nong ne nhue nguon on thit, thi ditomg cong suy
gtam am thanh lién quan dén cdc mitc hidu chinh theo ddc tinh A. Néu khong, do theo ddi
tdn 36 va cde mitc hiéu chinh theo ddc tinh A ciia dudng cong suy gidm ém thanh va tinh
theo phé ctia nguon on thir.

- Khi phé tdn s6 ciia nguon on thit va ngudn ém thanh méu khéc nhau nhung pho ciia nguén
on thit ¢6 ddc tinh ddi tdn réng voi gid tri circ dai ndm trong Rhoang 300Hz -1000Hz thi

sai khi hiéu chinh theo ddc tinh A c6 thé sit dung diémg cong suy gidm ciia ddt octa
1000Hz.

St dung dudng cong phan bd am thanh AL(r) dé xdc dinh khoang cich d can thiét giita

: micréphdn va hop tham chiéu vdi AL, > 7dB. Néu khong xdc dinh dugc dLro’ng cong
phan b6 dm thanh theo phuong phap mo ta trén, hay sir dung biéu thic A.1 dé€ xac dinh
AL; ta1 vi tri microphdon da chon.

Neéu khong ¢6 vi tri nao cla microphon thoa min diéu kién ALJ{r) > 7dB thi moi
trudng thu ndi chung khong thoa man cdc yéu cau clia phuong phdp k¥ thuat theo tiéu
chuan nay cho bat ky ngudn én thir nio.
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Phu luc B
(Tham khao)

HUGNG DAN BO TRI NGUON AM THANH MAU VA MICROPHON
KHI SUDUNG MOT VI TRI NGUON AM THANH MAU

Khai quat chung

C4c vi trf mong mudn ciia ngudén am thanh mau va mlcrophon lién quan dén nguon on thir
phu thudc vao kiéu, hinh dang biéu dé phat xa clia nguén 6n thi. Tuy thude nguodn 6n thir
phét xa khong dinh huéng (deu theo moi hucmg), hay dinh hudng chi y&u theo mot hoic
mot s6 hudng theo phuong ndm ngang, ¢6 thé x4c dinh bang cach chuyen dich may do
mifc am xung quanh cich cdc mat bén ngudn 6n thir Im & do cao céch nén 1,2m. Néu su
thay déi mitc 4p suat am do ducc nhd hon 4dB, ¢6 thé xem nguén on thir c6 dac tinh phat
xa khong dinh hudng.

Néu sur thay d6i cha midc 4p suat am do duUc I6n hon hoac bang 4dB, cdc hudéng theo
phuong nam ngang cé mic phat on vuot troi dé phai duge xdc dinh.

Goiyl
Bo tri nguon am thanh mau & vi trf sao cho hinh dang biéu db phat xa cia nd khi ¢6
nguon on thir van hanh va hinh ddng biéu dé phat xa clia ngudn 6n thir tuong tu nhau.

D61 véi nguodn 6n thir phat xa khong dinh hudng trong khong gian, bd tri nguén am
thanh mau bén trén ngudn 6n thir 1a dic biét thuan loi (Hinh B.1).

1

2

;

L SN
2

Hinh B.1 - B6'tri vi tri nguén dm thanh mau khi nguén on thir phdt xa
khong dinh huong (déu theo moi huong).

1- Vi tri thuan lgi cho nguén am thanh mdu; 2- Micréphon; 3- Nguén én thir
khong dinh hudng; 4- Vi tri khong thich hgp cho ngudn am thanh miu.

19
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Hinh B.2 - B6'tri nguon am thanh mdu khi nguén én thi c6 dinh hudng

1- Chiéu dinh huéng phidt xa am; 2- Micréphén; 3- Vi tri nguén am thanh miu thuan loi.

Dai v6i nguodn 6n thit phdt xa chli yé€u theo hudng xéc dinh ¢6 phuong ngang trong
- khong gian, b6 tri nguon am thanh mau bén canh vé huéng phdt xa ctia nguén dn thir 12
thuan loi (Hinh B.2).

B3. Geiy2

Khi nguén 6n thit ¢6 ngudn am chi dao va biét duge vi trf cha né, nén dat nguén am
thanh méau:

- Géan ngudn 6n thir dén mic ¢6 thé;

- Bén trén nguén on thr né€u nguén 4m chi dao khéng dinh huéng (Hinh B.3).

/1
/2

1

Hinh B.3 - B6'tri nguon am thanh mdu khi nguén on thir c6 nguén dm
chii dgo khong dinh huéng (déu theo moi huong).

1- Vi tri nguén 4m thanh méu thudn lgi; 2- Nguén 6n phét xa khéng dinh hudng.

- Dat nguén 4m thanh mau bén canh nguén 6n thir v& phia c¢6 phét xa am chi dao,
néu viéc bo tri bén trén ngudn on thir 1a khong kha thi (Hinh B.4).

aTal
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Hinh B.4 - B6 tri nguon dm thanh mdu thudn loi khi nguon ém chu dao
cia nguén on thu co tinh dinh huong.

1- Hudng phéat am chi dao; 2-Vi tri ngudn am thanhk mau thich hop.
Goiy 3
Dé&i v6i vi tri ngudén am thanh mau dat bén canh ngudn 6n thit, nhung bi chan bai

nguén 6n thir va ngudn 6n thi phat xa vé phia ving bi chan, nén dat mot vi tri
micréphon trong vung bi chan (Hinh B.5).

3

©

/

Hinh B.5 - B6 tri microphon khi nguon ém thanh mau bi chén bdi nguon
on thit.
1- Nguén 6n thit nhu 1a man chan; 2- Vi tri nguén am thanh maéu;
3- Ving bi chin khi nguén am thanh mau van hanh, nhumg khong bi chin khi
ngudn én thir van hanh. Microphon nam trong viing bi chin nay.

Goiy 4
Khong nén dat microphon gin mat phang thang dimg chita ngudén am thanh miu hoic
vi tri ¢6 nguén am chi dao cia nguoén on thir.

Néu khong 16n tai ngudén am chu dao (vi du: nguoén am thanh phén bé trén mat khét 16n
chia nguén on thir) hodc khong thé nhan dang cho cdc Gng dung dd goi ¥ & trén, trong
tam cta ngudén 6n s¢ duge xem 1a vi trf nguén am chu dao clia ngudn on thir.
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Hinh B.6 - Mdt cdt nhin tit trén xudng cia nguon én thi: Vi tri microphon
lién quan dén cdc ngudn am khdc nhau.

1- Nguén &m chii dao clia nguén 6n thit; 2- Vi tri ngudn am thanh méu;
3- Vi tri microphon.

Chudn cit duge khuyén cdo dé chap nhan vi trf micréphen 1a:

08<L<12
d

Trong dé:
r - khoang céch tir vi tri dat microphén dén nguén 4m thanh miu, m:

d - khoang cach tir microphon dén vi tri nguén 4m thanh chi dao (Hinh B.6), m.
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Phu luc C
(Tham khao)
Tén Co s¢ thue hién do thi nghiém
Dia Chit.........o.o oo
Tel.ovovennne, Fax....o.o
MAU BIEN BAN DO THU NGHIEM
SO
1 Khach hang
T I Lot
Pia chii oo e
Dién thoair........c.cci Fax: oo,
2. Doi tugng do thir nghiém :
2.1, Ten/mahiéu: oo, Ki€u: ............... NOI $an XUATL ..o Nam: ..o
2.2, Dac uung k§ thuét chinh:
* Cong suat dinh mac: ..o kW/kVA /kVar
" Téc do quay dinh MUC: ..o min’'
Vat liéu hay dung cu duoc st dung: ......oeeeveceieeeeeeee
Kich thuéce chinh (dai x réng X cao): ..o
Cac thong sO Khac: ..o
2.3 Tiéu chudn/Phuong phép ap
CUNE e,
3. Ché d¢ do thir nghiém:
Trong nha OO Ngoai troi [
4, Dieu kién do thir nghiém
4.1. BHA GIEM oot
42,  Thoigian: TU ..o, 8N,
43.  Moitrudng : Nhigt do......°C Do 4dm......... %RH Ap sudt khi quyén.......... Pa
Cac thong s6 dac trung am hoc (trudng 4m phdn xa hodc phong cam cé nén phan xa
V.V

4.4.  Diéukién van hanh thit nghiém: ..o

4.5.  Sodo bo tri ngudn 6n thir nghiém va cdc thiét bi khac

4.6. So dé bo tri microphon va bang gid tri mic cong sudt am hiéu chudn Lwog. dB (néu dp
dung).
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Phuong tién do thir nghiém

S6 | Tén/Kima hieu thigt | Daido, | Tan 0, | Saisd/DO | Noiché | Ngay hét han hiéu
TT bi dB Hz KDBD tao chuin
1 Thiét bj do
2 | Nguén am thanh miu
6. Két qua do thir nghiém
6.1 Bang s6 ligu (g v6i do tin cay 95% va bac ty do k= n-1) hi¢u chinh theo dac tinhA.
Vi Két qua do, dB Sat 50/ de KPBD, dB
i Mic dp | Mdc dp suat | Nén bo Muc cong Mifc dp suat | Mikc cong suat am
do | sudtam am cha on déi | suatam clia am cua cla nguoén 6n thir
thir | €0a nguén | nguénam | L, AL, ngudn 6n nguon 4m
| onthd L, | mau Lo thir L, mau
P i S I e
2
Cha thich: Chi ré ché do do ddi tin rong, octa hay 113 octa phi hop yéu cdu do thit.
6.2. Ghi chid

.......................................................................................................................................................

KT. BO TRUGNG BO NONG NGHIEP VA PTNT
THU TRUONG
Dd ky: Nguyén Thién Ludn
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TIEU CHUAN MAY NONG LAM NGHIEP VA THUY LOI
XAC DINH MUC CONG SUAT AM CUA NGUON PHAT ON
- PHUONG PHAP PO SO SANH TAI HIEN TRUONG

Chiu triach nhiém xuat ban:
VU KHOA HOC CONG NGHE VA CHAT LUONG SAN PHAM

Co quan xuat ban:

TRUNG TAM THONG TIN NONG NGHIEP VA PHAT TRIEN NONG THON.

In tai xuong in Trung tam Théng tin Nong nghiép va Phat trién Nong thon

Bia chi: S6 02 - Ngoc Ha - Ba Dinh - Ha Néi; Dién thoai: 7332160
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