TCVN TIEUCHUANQUOC GIA

TCVN 8334-1: 2010
IEC 62226-1: 2004

Xuat ban lan 1

PHOI NHIEM TRONG TRUONG PIEN HOAC TRUGNG TU
G DAI TAN SO THAP VA TAN SO TRUNG GIAN —
PHUONG PHAP TiNH MAT DO DONG DIEN VA TRUONG
PIEN CAM UNG BEN TRONG CO THE NGUOI -
PHAN 1: YEU CAU CHUNG

Exposure to electric or magnetic fields in the low and intermediate frequency range —
Methods for calculating the current density and internal electric field induced
in the human body —
Part 1: General

HA NOI - 2010



TCVN 8334-1: 2010

Muc luc
Trang

L OO I oo 2o e G S B CA RS e SR s SN GhAR SR N e TSRS SRR iss, K
(e e [T L1 (3T [ OO PP PP TST TSRS
1 Pham Vi @p AUNQG ccueeeeremeeereiecrirresenseeeictessrne s s ess st e sssnanseranesesbanssnns

2 Dt liéu chung vé trudng dién tif va phdi nhi€m clia CoN NGUDT «.......ovueveeueineuneceninmssses i

5
7
8

8

3 Thuat ngi va dinh nghia, ky hidu va chif VIt tat ...t 9
3.1 Thuft ngl va GINh NGATA ...coveririiiiricite s s s s s 9
3.2 Dai IugNg VAL IY VA GON Vi ceovereeereicicnsssssissssssen s s sssssessss s sssssssssssnsnsssasassssssisssssssasess 14
3.3 HANG SO0 VALIY oooooeemerimsescomsensmsassssassssssamnmmsesssnsnersasasemsssobsonsssmsnssnonsisissssniss minssminsemnssaiios. 14

4 Quitrinh chung dé danh gia su phi hgp véi cac gidi han an toAN ......c..cveerevenrveecieenene. 14

Thi Muc t3i i8u tham KNAO .......ccrenimiemsmimiosssssissssissmsissmsssmsassssssssss 10



TCVN 8334-1: 2010

L&i néi dau
TCVN 8334-1: 2010 hoan toan tuong duong véi IEC 62226-1: 2004,

TCVN 8334-1: 2010 do Ban ky thuét tiéu chudn quéc gia TCVN/TC/EQ
Tuong thich dién tir bién soan, Téng cuc Tiéu chudn Po ludng Chat
Iugng dé nghi, Bd Khoa hoc va Céng nghé cdng bd.
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L&i gi6i thiéu

M&i quan tdm clia cdng chuing lién quan dén phoi nhiém clia con ngudi trong trudng dién va trudng tir
khién céc t6 chlrc quéc té va qudc gia can dé xuét cac gidi han dua trén &nh hudng bat loi da dugc thira
nhan.

Tiéu chudn nay 4p dung cho dai tan s& ma trong d6 giéi han phdi nhiém dua trén cam (ng dién ap hoic
dong dién trong co thé ngudi khi bi phoi nhiém trong trudng dién hoac trudng tir. Dai tdn s6 nay bao
trum tan sé thdp va tan s& trung gian, dén 100 kHz. Mdt s6 phuong phap dugc mé ta trong tiéu chudn
nay cb thé dudc sif dung & tin s6 cao hon trong cac diéu kién qui dinh.

Giéi han phoi nhiém dua trén thuc nghiém sinh hoc va y hoc vé cac hién tugng cam (ng co ban nay,
thudng dudc goi 1a “gidi han co ban". Cac gidi han co ban nay chifa dung ca cac yéu t& an toan.

Pai lugng dién cam (ng khdng thé do truc ti€p dudc, vi vay cac giéi han ciing bt ngudn tir cac dé xut
don gian hoa. Cac gidi han nay, dudc goi “mifc tham chiéu”, dugc dua ra dudi dang trudng dién va
trudng tir. Cac gidi han nay dua trén md hinh ghép néi rat don gian gilta trudng bén ngoai va ca thé.
Cac gidi han nay ciing mang tinh than trong.

Mb hinh phifc tap dung dé tinh dong dién cam (mg trong co thé da dugc sir dung va ddi tugng chia nhiéu
xuét ban khoa hoc. Cac mé hinh sif dung tap hop cac phép tinh truéng dién tir bing s6 ba chiéu va céu
tric mé hinh chi tiét bén ngoai cé cac dic tinh dién riéng cho timg chudi lién quan bén trong ca thé. Tuy
nhién cac mé hinh nay van dang trién khai; dif liéu cb sin vé tinh dan dién hién nay c6 nhiéu thiéu sét.
Phan tich vé khéng gian clia cac mé hinh van dang dugc hoan thién. Do d6, cac md hinh nay van dugc
tinh dé&n trong pham vi nghién ctu khoa hoc va & hién tai, né khéng dugc coi la thanh qua dat dugc tur
cac mé hinh d6 nén chua biét dén khi nao dugc dua vao cac tiéu chudn. Tuy nhién, thita nhan rang cac
mé hinh nay c6 thé va da déng gép hitu ich cho qua trinh tiéu chudn hoa, dic biét di véi cac tiéu
chugn san phdm ma & d6 trudng hop phdi nhiém cu thé dugec quan tdm. Khi két qua tif mé hinh nay
dugc sl dung trong tiéu chudn, van can dinh ky xem xét lai cac két qud dé dam bao ching lién tuc
phan anh tinh trang khoa hoc duang dai.

Bo tiéu chudn TCVN 8334 (IEC 62226) hién nay c6 cAc tiéu chudn quéc gia sau:

1) TCVN 8334-1: 2010 (IEC 62226-1:2004), Phai nhiém trong trudng dién ho3c trudng tir & dai tan sé
thdp va tin s6 trung gian — Phuong phép tinh mét dé déng dién va trudng dién cam (mg bén trong co
thé ngudi — Phdn 1: Yéu cdu chung

2) TCVN 8334-3-1: 2010 (IEC 62226-3-1: 2007), Phdi nhiém trong trudng dién hozc trudng tir & dai tdn
s6 thdp va tdn s trung gian — Phuong phap tinh mat @d dong dién va trudng dién cam (ng bén trong co
thé ngudsi — Phan 3-1: Phai nhiém trong trudng dién — M6 hinh giai tich va mé hinh danh s hai chiéu

B6 tiéu chudn IEC 62226 con ¢ tiéu chudn sau:
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IEC 62226-2-1: 2004, Exposure to electric or magnetic fields in the low and intermediate frequency
range — Methods for calculating the current density and intemal electric field induced in the human
body — Part 2-1: Exposure to magnetic fields — 2D models (Phoi nhiém trong trudng dién hoac
trudng tir & dai tan s6 thdp va tdn s& trung gian — Phuong phép tinh mat dé dong dién va trudng
dién cam (mg bén trong cd thé ngudi — Phan 2-1: Phai nhiém trong truding tir — Mé hinh hai chiéu)
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Phoi nhiém trong trudng dién hoidc trudng tir & dai tin sé thip va
tan so trung gian — Phuong phap tinh mat dé dong dién va trudng
dién cam (mg bén trong co thé ngudi —

Phan 1: Yéu cau chung

Exposure to electric or magnetic fields in the low and intermediate frequency range —
Methods for calculating the current density and internal electric field induced in the human body —
Part 1: General

1 Pham vi ap dung

Tiéu chudn nay dua ra cac cach thifc chimg té su pht hdp vdi cac gidi han co ban vé phai nhiém cla
con ngudi trong trudng dién va trudng tir tan s8 thdp va tan s8 trung gian duoc qui dinh trong cac tiéu
chudn ho#c hudng dan vé phoi nhiém vi du nhu cac tai liéu cla IEEE va ICNIRP.

Muc dich ctia tiéu chudn la:

— dua ra céch ti€p can thuc t& hon cho viéc 1ap mé hinh vé phoi nhiém cla con ngudi trong trudng
dién va trudng tir & tan s thdp, bang cach sif dung tap hop cadc md hinh cb dé phirc tap tang dan vé
ngudn phét xa trudng hoac cd thé con ngudi hoac ¢ hai;

— dua ra gia tri tiéu chudn hoa cho cac tham s6 vé dién & bd phan trong co thé con ngudi: d6 dan
dién, hang s& dién mai va mirc do bién déi cla chang theo tén sé.

Tiéu chudn co ban nay khdng nhim thay thé cac dinh nghia va qui trinh da dugc qui dinh trong cAc tiéu
chudn ho#c cac hudng dan vé phai nhiém, nhu cac tiéu chudn ho3ic huéng dan clia IEEE ho3c ICNIRP,
ma tap trung cung cdp cac qui trinh b8 sung dé cho phép danh gia sy phll hap véi cac tai ligu dé.

Tiéu chudn co ban nay dua ra cach thitc d€ chimmg té su phli hgp véi cac gidi han co ban ma khéng phai
st dung cac mé hinh phic tap. Tuy nhién, khi cac diéu kién vé phai nhiém c6 dac diém hap Iy (vi du
nhuf trong tiéu chudn vé san phdm) va khi c6 sén cac két qua tif cac mé hinh nay, c6 thé sif dung cac
két qua d6 dé chitng té su pht hop véi cac tiéu chudn ho#c huéng dan vé trudng dién tir (EMF).

CHU THICH 1: Vi du v& sir dung cac md hinh phic tap nhu vay cb th8 xem trong ban danh gia xu hudng céng
nghé ctia IEC [2]'.

CHU THICH 2: Viéc tham khdo tai liéu khoa hoc dudc néu trong thu muc tai liéu tham khao.

' Céac con s trong ddu ngoZic vudng lién quan dén Thu muc tai liéu tham khao.
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2 Dit lidu chung vé trudng dién tir va phoi nhiém clia con ngudi

2.1 Yéucduchung

Trudng toan phan bao gém trudng dién va trudng tir, duge phét ra khi van hanh cac thiét bj dién va
duoc goi 1 trudng dién tir. Trudng toan phdn dugc d4c trung bdi tan 6 f hoic bube song A, trong do
bing ti s6 ctia van téc anh sang trong méi trudng chén khéng (c), chia cho tan s&: A = cif.

Trong trudng hdp budc séng la 16n so véi

—  khoang céch tif cd thé dén thiét bi, va

- kich thudc clia co thé,

thi phai nhim trong c4c trudng con dugc goi la “phoi nhiém trudng gan”. Trong cac diéu kién nay,
trudng dién va trudng tir khong phu thudc nhau va co th& dudc nghién cltu riéng. Trong thuc té, diéu
nay hop ly d6i véi dai tin s6 dugc dé cap trong tiéu chudn nay.

2.2 Truong dién

Trudng dién 1am cho cac dién tich dich chuyén trong vét dan (k& ca co thé sdng) va do trudng nay thay
ddi, nén dién tich nay chuyén déng qua lai. K&t qua Ia & bén trong vat dan c6 dong dién xoay chiéu
“cam (ng” va trudng dién cam (mg tuong (ng.

Piéu quan trong phai luu ¥ 13, & mic dd rat rong, d8i véi d8i tugng cb d6 dan déng nhét, dong dién nay
khéng phu thudc vao d6i tugng cb tinh dan dién t5t hay x&u. Ngugc lai, trudng dién cam (ng két hop
phu thudc nhiéu vao tinh din dién clia co thé.

Dong dién cam (ng bdi trudng dién phu thudc vao
- hinh dang va kich thuéc cda vat dan;

- @4c tinh (d6 16n, d6 phan cuc, mirc A6 khdng dong nhét, v.v...) clia trudng khéng xéo tron (xem dinh
nghia 3.1.9);

- tansd cla trudng.

Dang dién xoay chiéu cam (g cdn phu thudc vao viéc co th cb ti€p xuc dién véi dat va phu thude vao
su ¢b mit cGia vat thé dan dién khac d gan.

2.3 Trudng tir

Trudng tir xoay chiéu tao ra trudng dién xoay chiéu va dong dién két hop trong méi truong dan. Dong
dién nay dugc goi la dong dién xody. Do cac md sbng din dién, nén hién tugng cdm (ng ciing xuét
hién trong co thé con ngudi.

Dong dién cadm (g bdi trudng tir phu thudc vao
—  hinh dang, kich thuc va tinh dAn dién ciia vat dn;

8
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- céac d4c tinh (@6 16n, phan cyc, mic d6 khdng déng nhat, v.v...) cla trudng. Ngugc lai véi truong
dién, trudng tir thudng khang bi x40 tron bdi cac vat thé & gan;

- tan sé cla trudng.

MUrc ctia trudng tir s& giam theo khoang cach tinh tif nguén clia trudng tir. Mlfc dd bién ddi clia trudng
theo khodng cach dugc mé ta cho ba loai nguén khac nhau.

- Day dan don (vi du dudng day trén khong cap dién cho phuong tién dudng sét): trudng tir gidm theo
1/d, trong d6 d 1a khodng cach tinh tir ddy dan mang dién. (dinh luat Ampe).

— Hé théng cac day dan song song, dugc mang dién bdi hé théng dong dién can bang (vi du mang
dién): trudng tir gidm theo1/d?, trong @6 d 1a khodng céach trung binh tinh tir cac day dan mang dién.
Pinh luat theo kinh nghiém nay chi c6 hiéu Iuc khi d 1a 18n so véi khoang cach gilta cac day dan khac
nhau.

- Ngudn cuc bd (vi du: thiét bi dién gia dung) ¢b thé dugc coi 1a Iudng cuc tif: trudng tir gidm theo 1/d°,
trong d6 d 1a khoang cach tinh tif ngudn. Theo cach nhu trén, qui tic gan dang nay chi 4p dung khi d la
16n so véi kich thudc clia ban than nguédn dé.

3 Thuat ngir va dinh nghfa, ky hiéu va chir viét tat

3.1 Thuat ngir va dinh nghia

Trong tiéu chudn nay, 4p dung cac thuat ngif va dinh nghia dugc cho dusi day.

311

Gidi han co ban (basic restrictions)

Theo thuat ngit dang dudc sl dung trong cac khuyén céo y té lién quan dén phai nhiém trong trudng
dién tir, giéi han phoi nhiém dua trén cac hiéu (ng sinh hoc dugc thiét 1ap bang thuc nghiém sinh vat
hoc va y hoc vé cac hién tugng cdm (mg co ban nay.

Gii han co ban thudng bao gém céac hé s& vé an toan dé tinh dén dd khéng dam bdo clia théng tin
khoa hoc khi xac dinh ngudng ddi véi anh hudng.

CHU THICH 1: Binh nghia chinh xac clia thuit ngif nay cb thé khac nhau gitta cac hudng dan y t& vé trudng dién
tir (EMF).

CHU THICH 2: D8 véi dai tin s§ dugc dé cap trong tiéu chudn nay, giGi han co ban dugc dé cap thudng biéu thi
dudi dang mat dé dong dién cam (ng ho#c trudng dién bén trong. Do gi6i han ca ban la mét dai lugng bén trong
cd thé, ma khéng thd do dugc nén mifc tham chiéu tuong (ing thudng dugc 18y va sif dung theo cac hudng dan y
té vé truding dién tir (EMF).

3.1.2
Hé s& ghép ndi K (coupling factor K)
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Hé s6 nay dugc sir dung dé danh gia phoi nhiém trong trudng hogp phdi nhiém phitc tap, nhu trudng tir
khdng ddng nhat hoac trudng dién xao tron.

CHU THICH 1: Hé s8 ghép néi K c6 cac cach thé hién vat Iy khac nhau, tuy thudc vao viéc hé sé nay lién quan
dén phai nhidm trong trudng tif hay phdi nhiém trong trudng dién tr.

CHU THICH 2: Gia tri clia hé s6 ghép néi K phu thudc vao mé hinh duge sif dung cho nguén truding va mé hinh
duoc sir dung cho co thé con ngudi. Khi cac diéu kién phai nhiém dugc x&c dinh, vi du nhu trong tiéu chudn san
phdm, gia tri chinh xac clia hé s& ghép néi c6 thé dugc qui dinh truc tiép va dugc sir dung nhu da néu trong tiéu
chudn san phdm.

3.1.3

Mat dé dong dién (current density)

Dai lugng vectd ¢ dd 16n biing véi lugng dién tich di qua mdt don vi dién tich bé mat vudng géc véi
dong dién tich dé trong mét don vi thdi gian.

CHU THICH: Mat d6 dong dién duoc bidu thi biing ampe trén mét vuéng (A/m?).

314
Trudng moi trudng (environment field)
Trudng dién ho#c trudng tir bén ngoai co thé, va dugc do khi khéng cb ngudi dimg & d6.

3.1.5
Cudng do trudng dién E (electric field strength, E)

D0 16n clia trudng vects E xac dinh luc F trén mot dién tich tinh q:
F= qE
CHU THICH: Cuding dé truding dién dugc bidu thi blng von trén mét (V/im).

3.1.6
Dich chuyén dién D (electric displacement, D)

D3 16n clia vecto trudng D c6 lién quan tdi trudng dién E bdi cong thifc sau:

D=¢¢,E
trong d6 ¢, 1a hiing s6 dién mdi tuong ddi cla méi chét con ¢, 12 hing s& dién méi clia chan khéng.
CHU THICH: Dich chuyén dién dugc biéu thi bing culéng trén mét vudng (C/m?).

317
Phoi nhiém (exposure)
Tinh trang xudt hién khi con ngudi bi dat trong trudng dién, trudng tir hoéc trudng dién tur.

10
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CHU THICH: Tir “phai nhiém” ciing thudng dudc sif dung theo nghia “mitc phai nhiém” (xem 3.1.8).

3.1.8

Mirc phoi nhiém (exposure level)

Gia tri cla dai lugng cén xét khi mdt ngudi bi phai nhiém trong truding dién, trudng tir ho3c trudng dién
tor.

319

Phdi nhiém, bd phan co thé (exposure, partial-body)
Phai nhiém do hép thu nZng lugng cuc bd.

3.1.10
Phgi nhiém, khéng ddng nhat (exposure, non-unifrom)
MUrc phoi nhim trong trudng khang ddng nhat trén toan bd thé tich, tuong (mg v6i toan bd co thé ngudi.

‘CHU THICH: Xem thém céc dinh nghia 3.1.8 va 3.1.9.

311
Piém néng (hot spot)
Vng téap trung trudng cao hon.

3.1.12

Cam (mg (induction)

Truang dién hoc truding tir trong mai chat dan, gay ra do tac ddng cha trudng dién hoAc trudng tir bén
ngoai (méi trudng) thay ddi theo thdi gian.

3.1.13
Mat do tir thong B (magnetic flux density B)
D6 16n cla vectd trudng B tai mot diém trong khong gian, dé xac dinh luc F lén mét dién tich q dich

chuyén véi van té¢ v:

F = q? X E
CHU THICH: Mat d6 tir théng dugc biéu thi theo dan vi do tesla (T). Mot tesla bing 10* gauss (G).

3.1.14
Cudng do trudng tir H (strength field magnetic H)

P4 16n clia vectd trudng Hlién quan tdi mat dd tir théng B bdi cdng thirc sau:
B=puH
trong d6 p, 12 dd tir thdm tuong dGi clia moi chét cdn p, 12 d6 tir thdm clia khdng gian tu do.

1
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CHU THICH: Cuing dd truding tir dugc bidu thi bang ampe trén mét (A/m).

3.1.15

Trudng khdng ddng nhat (non-uniform field)

Truding thay ddi vé bién dd, huéng va pha trén toan bd kich thudc clia co thé hodc mdt bd phan clia co
thé dang dugc nghién cl.

3.1.16

D6 tir tham (tuyét dai) i (permeability (absolute) p)

Pai lugng v huéng hoic dai luong tenxo ma néu tich clia nb véi cudng d trudng tir H trong mét méi
chét nao dé bang mat dd tir théng B trong mai chat dé:

B=uH

CHU THICH: i véi mdi chdt déng hudng, d6 tir thdm tuyét di 1a dai lugng v hudng; déi véi mdi chat khong
déng huéng, dd tir thdm 12 dai lugng tenxo.

3.1.16.1

Do tir tham tuong doi , (relative permeability )

M4t db tir théng B chia cho tich clia truding tir H va

B=pH Vi p=pop
trong d6 p 1a do tir thdm tuyét d6i clia méi chét dugc biéu thi bang henry trén mét (H/m).

3.1.16.2

D6 tir tham cha chan khéng p, (permeability of vacuum )

Dai Iugng vé huéng ma tich clia né véi cudng @6 truding tir H trong méi trudng chan khéng béng mat dd
tir théng B:

B=pH

3.1.17
Trudng xao tron (perturbed field)
Trudng bi thay d8i vé dd 16n hoic huéng, ho#c ca hai, do dua vat thé vao.

CHU THICH: Nhin chung, trudng dién bi x40 trén manh & b& mt clia vét thé. & cac tin s6 cdng nghiép, mat dé tir
théng khdng x4o tron d4ng k& khi cb cac vat thé khdng phai 1a vat lidu tir. Ngoai trir véi cac viing séat véi bé mat
clia day dan dién day d3c va céc viing cach xa day dén dién day dic, néu cac day dan nay gan véi nguén trudng
tlr. Su xao trén trong cac trudng hop nay |a do b cac dong dién xody chay trong day dan tao ra tif trudng nguoc.

12
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3.1.18

Murc tham chiéu (reference level)

Theo thuat ngir sif dung trong céc khuyén céo vé y t& lién quan dé&n phoi nhiém trong trudng dién tir, gia
tri clia trudng dién ho#c trudng tir déng nhat, tao ra gidi han co ban (xem 3.1.1) & co thé phdi nhiém
trong cac trudng dé.

Mrc tham chiéu dudc dua ra d6i vdi diéu kién trudng ghép ndi t6i da lén co thé bi phoi nhiém, do dé tao
ra mic bao vé t8i da.

CHU THICH 1: Binh nghia chinh xac vé thuat nglf nay cé thé khac nhau gilta cac hudng dan y t& vé truéng dién tir
(EMF).

CHU THICH 2: Mitc tham chiéu diing d§ danh gia phai nhidm thyc t& khi giéi han co ban c6 thé bi vuot qua. Khi
trudng khong déng nhét, thudng c6 kha ning vugt qua mitc tham chiéu nhung khdng vuot qua giéi han co ban?.

3.1.19
Trudng khong xdo trén (unperturbed field)
Trudng c6 thé c6 tai mot diém ma & d6 khdng 6 ngudi hodic vat thé di dong.

3.1.20

Trudng dong nhit (uniform field)

Trudng c6 bién 8, hudng va pha tuong déi khdng thay déi theo kich thubc co thé hoc bd phan co thé
dang dugc nghién clu.

3.1.21
Budc séng A (wavelength 1)
Khodng cach gilfa cac diém clia pha tuong (ng & hai chu ky lién tiép clia song sin.

CHU THICH 1: Butc séng () clia séng dién tif ¢6 lién quan dén tan s6 (f) va van tc (c) bdi bidu thirc ¢ = f.A. Van
téc clia séng dién tir trong khéng gian tu do biing véi van tdc 4nh sang.

CHU THICH 2: Buéc sbng dugc tinh bing don vi mét (m).

2 Theo hudng dan ICNIRP 1998 va Khuy&n céo clia hdi déng Chau Au 1999, mdc tham chiéu 1 "dugc cung cdp cho muc dich
d4nh gi4 su phai nhidm thuc t& a8 xac dinh gi6i han cd ban cb kha ning vugt qua hay khong. Mot s6 mic tham chiu dugc I8y
tir céc giéi han co ban lién quan bing cach sit dung cac phép do vivhoic k¥ thudt tinh toan va mdt s6 mic tham chigu nhim
vi0 su cam nhan va cac anh hudng bét Igi gian tiép clia phai nhiém trong trudng dién tir (EMF). Céc dai lugng thu dugc 1a
cudng db truding dién (E), cudng dd trudng tir (H), mat dd tir thdng (B), mét dd cdng sudt (S) va dong dién nhanh (I,). Cac dai
Iuong nh&m vao sy cm nhan va cac anh hudng gién tiép khac 1a dong dién (tiép xuc (Ic) va ddi véi truding xung la mirc hdp
thu naing lugng riéng (SA). Trong bét ky truding hgp phai nhiém cu thé nao, céc gié tri do dugc hoc tinh duge cla bt ky dai
Iugng nao d8u c6 thé dugc so sanh véi mic tham chiéu thich hop. Mirc tham chiéu s& dam bao cho giéi han co ban lién quan.
Né&u gia tri do dugc vugt qua mic tham chiéu, thi khdng cb nghia |a gidi han co ban s& bi vugt qué. Tuy nhién, trong trudng
hop nay, can thiét 1ap giéi han co ban.”
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3.2 Dailugng vat ly va don vi

S{r dung hé don vi quéc té S trong toan bd tiéu chun nay.

Pai lugng Ky hiéu
Mat do dong dién J
Cudng dg truang dién E
Tén sé f
Cuding do trudng tir H
Mat do tir thong B
D6 tir thdm u
Héng s6 dién mbi £
Mat d6 cong suét s
Buéc séng A
D6 din c

3.3 Hingsdvatly

Hing s vatly

Van téc anh sang

D6 tir thdm trong chan khéng

H&ng s6 dién mdi trong chan khéng

4 Qui trinh chung dé danh gia su phi hop véi cac giéi han an toan

Pon vi
Ampe trén mét vuéng
Vén trén mét
Héc
Ampe trén mét
Tesla (Wb/m? hoac Vs/m?)
Henry trén mét
Fara trén mét
Qat trén mét vudng
Mét

Simen trén mét

Ky hiéu
[+
Ho

&

Chix viat tat
Alm?
V/m

Hz

A/m

H/m
Fim

W/m?

S/m

D4 16n
2,997 x 10 m/s
4 ntx 107 H/m

8,854 x 1072 F/m

St dung biéu db thé hién trong Hinh 1 d& diéu chinh danh gia vé phoi nhiém, b3t ddu tir danh gia so bd
thu dudgc tryc tiép tir cac phép do trudng bén ngoai khdng xao trén.

Viéc diéu chinh dugc thuc hién béng cach sir dung hé s& ghép ndi K. Gia tri clia hé s8 ghép ndi phu
thudc vao mé hinh dugc sir dung cho nguén trudng va phu thudc vao md hinh clia co thé con ngudi. Néi
chung, khi cac diéu kién phoi nhiém dudc xac dinh rd, gia tri chinh xac clia hé s6 ghép néi K c6 thé
dugc qui dinh truc tiép (nhu trong cac tiéu chudn san phdm).

M@t gidi phap khac @é sir dung clia hé s& ghép ndi K Ia tinh toan truc ti€p gidi han cd ban dgi véi trudng

hop phai nhiém phirc tap.
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Ddnh gid phoi nhiém
(Do ludng hoac tinh toan)

Gia tri duge dinh truéc

(qui dinh trong tiéu chuén san
phdm)

Tinh toan

(phudng phap dudc dua ra
trong tiéu chuén co ban)

Phoi nhiém dupc
diéu chinh

Tinh todn tryc tiép cdc dai
lupng dién cam ung trong
cothé
(b&ng céch sif dung cac mé hinh
tinh toan phic tap)

Hinh 1 - T3ng quan va cic phuong phap khac nhau dé danh gia sy phi hgp véi

céc gidi han phai nhiém

15



TCVN 8334-1: 2010

Thu muc tai liéu tham khao

[11 ANDREUCCETTI, D. induced body current measurement and assessment. state of the art”. COST
244, Paris, April 25-26, 1998.

[2] BARATON, P., HUTZLER, B. Magnetically induced current in the human body. IEC Technology
Trend Assessment, 1995.

[3] BARATON, P., HUTZLER, B. et RICHARD. Cacul des densités de courant induit dans le corps
humain lors d’une exposition au champ magnétique 50 Hz. ISH, 1993.

[4] BARNES, FS. The effects of time varying magnetic fields on biological materials. IEEE Magnetics,
1990, vol. 26, n° 5, p.2092-2097.

[5] BOSSAVIT, A. A theoretical approach of the question of biological effects of low frequency field.
IEEE magnetics, 1993, vol. 29, no 2, p.1399-1402.

[6] BOTTAUSCIO, O., CROTTI, G. A numerical method for the evaluation of induced currents in human

models by ELF electromagnetic fields. 3© Workshop on Electric and Magnetic fields, Liége, 1996, p. 141-
146.

[7] BOTTAUSCIO, O., CONTI, R. Magnetically and electrically induced currents in human body
models. 7" ISH, 1997, p. 5-8.

[8] BURAIS, N., Numerical modelisation of Electromagnetic phenomena in human body near an
induction heating system. COST 244, Paris, April 25-26, 1998.

[9] BURAIS, N., BARATON, P., GASPARD, JY. Numerical modelisation of induce currents in human
body by electromagnetic apparatus in medium frequency range. CEM 98, Brest, France, June 8-11.

[10] CHEN, LIN, JS. Biological effects of electromagnetic fileds. Bioelectromagnetism, Oxford Press,
1995, p. 903-916.

[11] CHIBA, ISAKA. Application of FEM to analysis of induced current densities inside human model
exposed to 60 Hz electric field. JEEE PAS, 1984, vol. 103, n° 7, p. 1895-1801.

[12] DAWSON, TW., STUCHLY, MA. High resolution organ dosimetry for human exposure to low
frequency magnetic fields. IEEE Magnetics, 1998, vol. 34, n° 3, p. 708-718.

[13] DAWSON, TW., CAPUTA, K., STUCHLY, MA. High resolution magnetic field numerical dosimetry
for live-line workers. IEEE Magnetics, 1999, vol. 35, n° 3, p.1131-1134.

[14] DEFORD, JF., GARDHI, OP. An impedance method to calculate currents induced in biological bodies
exposed to static electromagenetic fileds. /JEEE E Compatibility, 1985, vol. 27, n° 3, p. 168-173.

16



TCVN 8334-1: 2010

[15] DYMBYLOW, PJ. Induced currents densities from low-frequency magnetic fields in a 2 mm
resolution anatomic realistic model of the body. Phys. Med. Biol., 1998, n° 43, p. 210-230.

[16] GANDHI, OP., CHEN, JY. Numerical dosimetry at power-line frequencies using anatomically
based model. Bicelectromagnetics, 1992, n° 1, p. 43-60.

[17] HAMELIN, P., LEGENDRE, S. Biofields parallel modelling. IEEE Magnetics, 1998, vol. 34, n° 5, p.
3463-3466.

[18] HAYACHI, N., ISAKA, K., et al. Numerical calculation of induced electric field and currents on
simple models of multi-medium biological systems using the impedance method. 9" ISH, 1995, p. 8355.

[18] HORVATH, T. The electric and magnetic field exposition of biological object due to high voltage
values. 9", 1995, p 8349.

[20) KRAWCZYK, A., WIAK, S. et al. Modelling of eddy currents applied to human brain. /IEEE
Magnetics, 1998, vol. 34, n 6, p. 3471-3474.

[21] MADHY, ANIS, H., RADWAN, RM et al. Assessment of field exposed humans near EHV Power
lines erected in desert. 7" ISH, 1991, p. 67-70.

[22] MOUCHAWAR, GA., NYENHUIS, JA. et al. Magnetic stimulation of excitable tissue: calculation of
induced eddy-currents with a three dimensional finite element model. IEEE Magnetics, vol. 29, no 6,
1993, p. 3355-3357.

[23] NYENHUIS, JA, MOUCHAWAR, GA. et al. Energy considerations in the magnetics (eddy current)
stimulation of tissues. JEEE Magnetics, 1991, vol. 27, n0 1, p. 680-687.

[24] RENHART, W., MAGALE, CA., et al. Modelling and calculation of influnces of RF fields on the
human body using finite elements method. JEEE Magnetics, 1994, vol. 30, no 5, p. 3092-3095.

[25] RENHART, W., MAGALE, CA,, et al. Application of eddy current formulations to magnetic
resonance imaging. /[EEE Magnetics, 1992, vol 28, no 2, p 1517-1520.

[26] FUNAN, S. LUDWIG, R. Two and three dimensional numerical analysis of gradient and parasitic
gradient fields of a three channel surface gradient coil for imaging resonance imaging. [EEE Magnetics,
1996, vol. 32, no 1, p. 195-207.

[27] STUCHLY, MA., ZHAO, S. Magnetic field induced currents in the human body in proximity of
power lines. IEEE Power Delivery, 1996, vol. 11, no 1, p. 102-109.

[28] TARAQ, H., HAYASHI, N., ISAKA, K. Improved impedance method for the calculation of electric
fields induced in simple biological structures by ELF magnetic fields. 10" ISH, 1997, p. 77-80.

17



TCVN 8334-1: 2010

[29] WANG, W., EISENBERG, SR. A three dimensional finite element method for the computing
magnetically induced currents in tissues. IEEE Magnetics, 1994, vol. 30, no 6, p. 5015-5023.

[30] ZYBANOVA, LF., REZINKINA, MM. Numerical investigation of the electrical fields penetration
inside biological objects. 10" ISH, 1997, p. 105-108,

[31] ANSI C95.1:1999, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Elactromagnetic Fields, 3 kHz to 300 GHz (Incorporates IEEE Std C95. 1-1991 and IEE Std
C95. 1a-1998).

[32] CENELEC ENV 50166-1: 1995, Exposure to electromagnetic fields: Low frequency (0 Hz to 10 kHz).

[33] CISPR 11, Industrial, scientific and medical (ISM) radio-frequency equipment — Electromagnetic
disturbance characteristics — Limits and methods of measurement.

[34] CISPR 14 (all parts), Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus.

[35] CISPR 16 (all parts), Specification for radio disturbance and immunity measuring apparatus and
methods.

[36] European Union Council Recommendation 1999/519/EC of July 12" 1999. Limitation of exposure
of the general public to electromagnetic fields (0 Hz to 300 GHz).

[37] Flux3D: Software package for 3D electromagnetic fields calculation. Ref.: CEDRAT - 10 chemin
de pré carré — 38246 Meylan France.

[38] ICNIRP, Guidelines for limiting exposure to time-varying electric, magnetic and electromagnetic
fields up to 300 GHz. Health Physics, April 1998, vol. 74, no 4, p. 494-522.

[39] ICNIRP, Response to question and comments on ICNIRP — Guidelines for limiting exposure to
time-varying electric, magnetic and electromagnetic fields up to 300 GHz. Health Physics, October
1998, vol. 75, no 4, p. 438-439.

[40] ICNIRP, General approach to protection against non-ionizing radiation. Health Physics, April
2002, vol. 82, no 4, p.539-548.

[41] ICNIRP, Guidance on determining compliance of exposure to pulsed and complex non-sinusoidal
waveforms below 100 kHz with ICNIRP guidelines. Heath Physics, March 2003, vol. 84, no3, p.383-387.

[42] IEC 61786: 1998, Measurement of low-frequency magnetic and electric fields with regard to
exposure of human beings — Special requirements for instruments and guidance for measurements.

[43] IEEE C95.3-2002, Recommended Practice for Measurements and Computations with Respect to
Human Exposure to Radio Frequency Electromagnetic Fields, 100 kHz to 300 GHz.

18



	001.jpg
	003.jpg
	004.jpg
	005.jpg
	006.jpg
	007.jpg
	008.jpg
	009.jpg
	010.jpg
	011.jpg
	012.jpg
	013.jpg
	014.jpg
	015.jpg
	016.jpg
	017.jpg
	018.jpg

