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ABSTRACT. Methodology for calculating electromagnetic screen to reduce the intensity of electromagnetic interference.

BbBeaeHue.

Enexrpoo63aBexgaHeto (EQ) Ha eaHa enekTpoeHepruiHa
cuctema (EEC), koeTo BKMOYBa pasnuyHM BUOOBE eNeKkTpy-
YeCKM MaLUMHW W eNEKTPOMAarHUTHU anapatv 3a NPOMEHINB W
MOCTOSHEH TOK, kabenW ¢ pasnnMyHO MNpefHasHayeHne u
ceveHue, pasnpenenuTenHu Tabna u yctponctea u ap. ce
SIBSIBA M3TOYHMK Ha enekTpomarHuTHW noneta (EMI). Tean
EMM ce pasnpocTpaHsiBaT B OKOMHOTO MPOCTPAHCTBO U
OKa3BaT BfMsiHWE Ha paboTata Ha BUCOKOYYBCTBUTEMHM
€NEMEHTM KbM pasnnyYHUTE BMOOBE aBTOMATUYHM YCTPOICTBA,
Ha eneKkTPONPOBOAHM NMHUW 3a MpeHacsHe Ha WHdopMaLms,
Ha YCTpoiACTBaTa 3a penenHa 3aluta M NpOTMBOABapuitHa
aBTOMaTiKa, HA ENEKTPOHHO -U3YMUCTIUTENHM KOMMNEKCH W
TENEKOMYHMKALIMOHHN CUCTEMM, a CbLUO Taka U Ha obCry-
BalLMs nepcoHar. Tesn eneKkTpoMarHUTHU noneTa nopaxgat
WM3KIIOYNTENHO OCTbP NpobneM M 3adava 3a peluasaHe, a
MMEHHO: OCUrypsiBaHe Ha ENeKTPOMarHWUTHa CbBMECTUMOCT
(EMC) Ha BCWYKM ENEKTPOTEXHUYECKM CPEACTBA, KOUTO
paboTaT B rpaHWUMTE Ha ONPEdeneHo MpOCTPaHCTBO, 3a
ocurypsiBaHe Ha enekTpomartuTHa ekonorust (EME) 3a yoseka
11 OKONHaTa cpefa.

3a ocurypsiBaHe Ha ernekTpoMarHuTHaTa CbBMECTUMOCT M
eNeKTPOMarH1THaTa ekomiorsi B rpaHuLuTe Ha JafeH obekT
(enekTpoLeHTpana, MOACTaHUWs, OTKpUTa pasnpedennTenHa
ypenba, enexkTponpoBofd, XUnuLeH Grok, agMMHUCTPaTVBHA
crpada v ap) e HeobxomuUmo TEOPETUYHO Aa ce 06ocHOBaT U
eKCNepUMEHTanHo Ja Ce AOKaxe npaKTudeckaTta Mpuioxu-
MOCT Ha METO/IM 3a pellaBaHeTo Ha onpeaeneHi 3afaqn.

3a cnaseaHe Ha CaHUTaPHO-XUTMEHHWUTE HOPMU U OCUry-
paBaHe paGOTOCI'IOCO6HOCT Ha pa3nn4yHn BUOOBE ENEKTPO-
TEXHNYECKN yCTpOVICTBa, YyBCTBUTEITHN KbM BIIUAHMETO Ha
BbHLUHW €NneKkTpoOMarHnTHK noneta € HeobxoanMo pewa-
BaHETO Ha CrneaHuTe 3agadun.
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1. Onpe,qenﬂHe HanperHaTocTTa Ha EneKkTpu4eckoTo E 1 Ha
MarHUTHOTO H none unu nbTHOCTTA Ha eHeper|7|H|/|9| MoTOK S B
onpeaeneHa To4ka OT OKONMHOTO NPOCTPAaHCTBO.

2. OnpepensHe Ha KkoedMUMEHTA Ha HamarnsBaHe WMHTEH-
3MBHOCTTA Ha eNeKTPOMarHUTHOTO Mone Npu 3agafeHo pas-
CTOSIHWE Mexay m3TouHuka Ha EMIT u onpepeneHa Touka ot
OKOJHOTO MPOCTPAHCTBO (B KOATO CE Hamupa YOBEK WM
UyBCTBUTENHO Ha Bb3gencTBueto Ha EMI TexHuueckoTo
CpeLncTBo).

3. OnpepensiHe Ha HeoOXOOMMOTO pasCcTOsHWeE, Mexay W3-
TOYHMK Ha EMIT u onpepeneHa Touyka OT OKOMHOTO MpOCT-
PaHCTBO, B KOSTO MOXe [a CE Hamupa YOBEK WM YyBCTBU-
TenHo Ha EMIT TexHu4yecko cpeacTso.

lMocTaBeHUTe 3aAa4M U3KIKOUMTENHO MHOTO CE YCMOXHSBAT,
KoraTo B AiafeHa Touka OT OKOHOTO MPOCTPaHCTBO Ha AafeH
obekT TpsibBa fa Ce onpedens WHTEH3WBHOCTTa Ha pesyn-
TAHTHOTO enEKTPOMarHUTHO Morne, KOeTo Ce siBsiBa cyma OT
[EACTBMETO HA ENEKTPOMAarHUTHUTE NOMeTa Ha HSAKOMKO
WN3TOYHMKA.

EOuH oT Hait-edheKTUBHWUTE METOAM 3a HamansBaHe Ha WH-
TeH3nBHoCTTa Ha EMTIT ce siBsiBa ekpaHupaHeTo.

B noknaga e mpefcTaBeH MeTOO 3a WM3YMCISBAHETO Ha
eKpaHupalLmst edekT MNocbK ekpaH 3a HamarsiBaHe WHTeH-
3WBHOCTTA Ha eMeKTPOMarHUTHOTO fore.

MeTop 3a n3uncnaBaHe Ha ekpaHMpaLwms edekT Ha
NNOCKU eKpaHu.

3a oueHka kayecTBaTa Ha ekpaHa Ce M3Mon3Ba MOHATMETO
e(heKTMBHOCT Ha ekpaHupaHeTo [4]. Tasu edekTmBHOCT
ONpegens OTHOLIEHWETO Ha HamperHatocTTa Ha MoneTo B
MpOoM3BOIIHa TOYKA OT AafEHO 3aluUTaBaHO MPOCTPAHCTBO MpU



OTCbCTBMETO Ha €KpaH KbM HanperHatoctta Ha Noneto B
ChlliaTa To4Ka npn HaNNM4neTo Ha eKpaH.

_h _Mom
& Hek Heknm

kbaeto Eg, En - eqeKTMBHOCT Ha eKpaHWpaHeTo npu
LENCTBNETO HA ENTEKTPUYECKO U MArHWUTHO MONe;

Eo, Ho, Eom, Hom — eheKktuBHM CTOAHOCTM U am-
MAWTYON HA HanperHatocTTa Ha €eneKkTpuYeckoTo W Mar-
HWTHOTO MONE B pasrnexaaHata To4ka OT MPOCTPAHCTBOTO Mpu
OTCLCTBYE Ha eKpaH;

Eex, Hek: Eekm. Hekm - edextvBHu u am-

NNUTYOHA CTOMHOCTU Ha HanperHaTocTTa Ha eneKkTpu4eckoTo K
MarHMTHO none cnepj ekpaHa B CbllaTa TOYKa.

Eo _Eom .
Eex Eekm

EE = @

EcheKTMBHOCTTa Ha eKpaHWpaHeTo 3aBuCK OT pasmepa M
thopmaTa Ha ekpaHa, AebenuHaTa 1 enekTpuYeckuTe CBOMCT-
Ba Ha MaTepuana, OT KOWUTO e MpOW3BEfeH, a CbLUO Taka U
HanN4MeTo Ha OTBOPY C Pa3nuyHa opma.

3a pellaBaHe Ha NOCTaBeHaTa 3afada ce pasrnexaa niocbk
NNbTEH Hed)epOMaFHVITeH €KpaH, BBbPXY KOUTO ENEeKTPOo-
MarHuTHUTE BbJ1HW NadaT HOPManHO KbM NOBbPXHOCTTA MY.

Pasrnexga ce nagaHeTo Ha nnocka enekTpoMarHuTHa
Bb/IHA BbpPXy ekpaH ¢ aebenuHa d. Ha ¢wr.l e npeacraseH
cxemaTnyHo 6e3kpaeH NPOBOASILL, NIOCLK eKpaH C KOMMNEKCHO
BbIIHOBO CbMPOTUBMEHME HA MaTepuana Z», pasnonoXeH BbB
Bb3AyLlWHa cpefia C BBLIIHOBO CbNpOTUBNEHWe Z1=Z3=Zo. Ha
ekpaHa € nMokasaHa NocokaTa Ha MajgaHe Ha enekTpo-
MarHWTHaTa BbilHa BbpXY eKpaHa.

Mpuemar ce creHUTE 03HAYEHMS!:
Hmsi — MakcumanHa CTOMCHOCT Ha HamperHatoctTa Ha
MarHuTHOTO More, KOeTo NPeMUHaBa npe3 NoBbpxHocTTa 1 Ha
eKpaHa;
Hms2 - MakcumarHa CTOWCHOCT Ha HamperHatocTTa Ha
MarHuTHOTO NONe Ha MPOTWBOMOMOXHATA CTpaHa Ha ekpaHa
(noBBPXHOCT 2), KOUTO UMa febennHa d.

lMpuema ce, Ye Hms: W Hms2 ca KOMMMEKCHU CTOMHOCTU Ha
aMNIMTYZMTE Ha HanperHaTocTTa Ha Tesu noneta. CbrnacHo
pesyntatute, nomnyyeHn B [3], 3a OTHOWEHMETO Ha KOM-
NNecH1Te aMmnnuTyaM € B Cina n3pasa

Hmst =Ml(ead _Mlele—Oﬂd), @)
Hms2 222
Kboeto Mg = Z2-2 KOMMIEKCEH KOe(ULMEHT Ha
Zy+7q
0TpassBaHe OT NOBbPXHOCTTA 1 Ha €eKpaHa;
=M - KOMNJ1eKCeH KOGCI')I/ILWIGHT Ha
Zo+173
0TpasdABaHe OT NOBbPXHOCTTa 2;
71=23=20=_*0 =377Q2 - BBAHoBO
€0

CbMPOTUBIEHNE BbB BakyyM (Bb3ayX);
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.
2—“ - BbJIHOBO CbMNPOTUBNEHNE Ha
v

zp =(1+j)
eKpana;
a1 rad
=(+i)= - d
a=(1+ j)A Hecrora, —

Ll - MarHUTHa NPOHMLIAEMOCT Ha eKpaHa (3a

HedhepoMarHuUTHU eKpaHu OT anyMUHUA U Men);
Y - cneuuduyHa NpoBOAUMOCT Ha ekpaHa;

uo = 4710~ L MarHuTHa KOHCTaHTa,
m
g0 = 8,8542.10_12 L €NeKTpUYECKa KOHCTaHTa;
m

1 2

o7

Z2
/

ny

Z1

Ho.€o

Z3
Ho Eo

BB3AYyX BB3AYX

eKpaH
®ur.1

Mpn BHACAHETO Ha ekpaH B ENEeKTPOMAarHWUTHOTO Mofe,
HanperHatocTTa Ha MarHUTHOTO Nofie Mpef eKkpaHa ce
yBenu4aBa, a 3aj ekpaHa ce HamansBa. EnektpomarHuTHata
BbIHA, KOATO € CbllecTByBana B pasrnexgaHata obnact ot
MPOCTPaHCTBOTO, 40 BHACAHETO Ha ekpaHa e Bb3MOXHO [a Ce
naeHTMuMUMpa ¢ BbIHA, Nafalla Ha ekpaHa npu BHACSHETO
Ha ekpaH B Tasu obnact. Ako BbrHaTa naja HOpMamnHo Ha
NpoBOAsiLLaTa MOBbPXHOCT Ha ekpaHa, TO MeX[y amnnuTynaTa
Ha nagawara BbfiHa Hom W amnnutygata Hmsi CbluecTByBa
3aBucumocTTa [3,6]

Hmsl = ——2—.Hom ©)
VARTY)

KbaeTo _ 221 — koehULIMEHT Ha NpeMIUHaBaHe Ha BbHaTa.
VAR

Amnnutygata Hms2 B pesynTaT Ha HenpeKkbCHaTOCT Ha
TaHreHUManHuTe CbCTaBALUM Ha HanperHatocTta Ha Mar-
HWTHOTO NOMNe Ha rpaHuuara “2” e paBHa Ha HanperHaroctTa
Ha noneto 3af ekpaHa Hem:

Hms2 =Hekm 4
C uanonssaHe Ha uspasute (2), (3) u (4) ce onpepens
OTHOLLEHMETO

Hom _ (22 +21)(22 +Z3).(ead M Z.e—ad) _

- 42,2,

Hekm (5)
(22+21)(2p +23)e% ~(zp + 21)(2p + 23 )™

471.25

3amecTBaiikn B u3pas (5) CTonHocTUTe Z1= Zo= Zo; Z2 M “a” v
cnep noaxopsiLo npeobpasyBaHe ce nonyyasa U3pasa



@) i)

Hom _ (1+a+)Pe ~(1-a+jPe , (6)

: 4a(l+))

Hekm

o yzga- |2 Q
0eQ

3a KOMMNJIEKCHO-CNPErHaToTo YNCIo Ce 3anncBa n3pasa

* 6 )

Hom _ (1+a-jPe” "A-(1-a-jPe (8)
’ 4a(l-])
Hekm

Ot (8) 3a OTHOLWeHMETO Ha MogynnTe Hom M Hekm ce
nonyyasa n3pasa

*
_Hom _ |Hom Hom .
tk

- ©)
Hekm VHek.m Hekm

EH

Ot cbBMmecTHOTO pelwaBaHe Ha (6), (8) n (9) w cnep
npeobpa3syBaHe Ce nonyyasa upasa

: 2

Hom_ 1. E+a] +4 .ch2—d+4 2+a]sh2—d—
. 4 a A a A
Hek.m

2
_ [(E_a] —41.cosz—d—4(g—a}sin2—d
a A a A

Mo dopmyna (10) edeKTMBHOCTTA Ha €EKPaHMPAHETO €
Bb3MOXHO Aa CE M3YUCNIsiBA M 32 MHOTO BMCOKM 4eCToTU
(BKIIOYMTENHO 33 PEHTTEHOBO M3ITbYBAHE).

(10)

3a pagnoyecToTh M MeTarHN ekpaHu |22| <<Z1=123=1p,
npu koeto Mq =My =-1. lNpn Tean ycnosns dopmyna (10) e

Bb3MOXHO [a Ce OnpocTh. B T03W 4ecToTeH [auanasoH
CTOAHOCTTA Ha KoedmuUMeHTa ,@" € MHOro ronsma. Taka

Hanpuwvep, yecToTta f <1010z )

o=2xf< 6,28.10lo rad/sec

npu

3a anymnmHmneB eKpaH

(vYAl - 36.10° S/m) 3a cToiHOCTTa Ha KoeduupeHTa “a” ce
nony4asa:

2.36.10°
6.28.1010 8 8542.10712

2vp

0)80

az =11380

MogkopeHHuAT um3pa3 Ha opmyna (10)

pasrnoxeHue B pef o CTeneHn Ha “a”

E2 = (ch—— j a2y 1( sh2d _sin Z—dj
H™ A
i (chz—d + cosz—d]a0 i (sh—d - smz—d] a+ + (chz—d - cosz—d]. 2
2 A A 4 A A 16 A A

(11)

[onycka
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Or (11) cnegga, Ye Npy ronemmu CTOAHOCTY Ha ,a” 3a BCUYKN
€kpaHu, C W3KMIYEHUe Ha CBPBXTHHKUTE, 3@ KOUTO Ce

U3NbIHABA ycnosmeroé >0 We Obae B cuna opmynara
A

(12)

[ch(dm )— cos(d 20uQy )]

Y
8we(

KOATO € NPUnoXxumma 3a NpakTu4eckn N34NCreHns.

MHTepeCHI/I pesynTatin ce nonyyaeaT Npu pas3noXxeHue BbB

2d 2d 2d

. 2d
copmyna (10) Ha dyHUmKTe ch—, s;hK C0S— SmX B

peq no creneHn Ha 22. Ako ce M3non3BaT U3BECTHUTE
A

(hopMynu 3a pa3nonoXeHue 1 ako ce 0TYETE, Ye

od _2nfd
C ’

2d . 2d
2oy zn— =wdy.Zg.eq =
a Y.£0 3 Y-£0-€0

(KbAETO € — CKOpOCT Ha CBETNMHaTa), Crief NpeobpasyBaHe ce
nony4asa u3pasa

2 2
E 1+——— Zo + i X
H™ 2 c

2 8 5 16
X[21+31-dv20+ i (dyzo)-+ (deo) + (deo) }

4
+16,(dyZg )2 (n—fdj X
C

X{%Jr%.dyZo +? d'YZO)2+— dyZO) +—(dyZo) }

(13)

anI OTHOCUTEITHO HWUCKW YECTOTW, KOrato Ce MU3NbJiHABaAT

ycrioBusita  f.__C " uneHoeete ¢

dyZg>>1,
%520

nfd
MHOXUTENMUTE —— B u3pa3 (13) e BbL3MOXHO Aa ce
c

npeHe6perHaT 1 da Cce nony4u CpaBHNTENHO NpoCTa (bopmyna
3a onpepensHe ed)eKTMBHOCTTa OT M3MNON3BaHETO Ha MIOCKN
€KpaHu B cCnegHua sung

(14)
B ronsma vact ot cnyyante B (14) ,1" e Bb3MOXHO fa ce
npeHeOperHe.

Mpu manmbnHeHne Ha ycrosueto dyZg <<1 (mpu cBPBX
TbHKM €KpaHM WM 3a MeTarM C Marnka CTOAHOCT Ha

2
npoBoaMMOCTTa) W (ﬂ) >>dyzZg, Popmyna (13) ce
C

npeacraBa CbC CNeaHnA I'Ipl/l6]'IVI3I/ITeJ'IeH n3pas



(15)

MonydyeHuTe HOPMYNM ca NMPUMIOXKMMIA 3a MIOCKM eKpaHu 1
NMOCKN eNeKTPOMArHUTHIN BbITHM, KOUTO NagaT HOPMArHo KbM
MOBbPXHOCTTA HAa ekpaHa, MpU KOUTO CbLLECTBYBAaT CaMo
HanpeYHu CbCTaBALLM Ha BekTopuTe E 1 H.

MonydyeHuTe thopMynu 3a onpegensHe edekTBHOCTTa Ha
eKkpaHa ca MPUNOXMMM M 33 MarHUTHU eKpaHW, KoraTo
OTHOCUTENHATAa MarHuTHa MPOHMLAEMOCT Ha MeTanma | €
Bb3MOXHO []a Ce Mpueme 3a MocTosiHHA. B To3u cnyyaii B
npuBedeHUTe copMynu € Heobxogumo f[a ce Hanpasw

3aMeCTBaHEeTO
[ 2
@YH O

npu KkoeTo napameTbpa dyZpHe ce MpOMeHs,

2y A

a= ,
EQOH

a BMeECTO

napameTbpa € Heobxogumo pJa ce wu3nonsea

nfdp
napameTbpa .

TwM KaTo 3a Bb3ayX
Iéom Iéek.m

-— === ZO y
Hom Hekm
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Eom _ Hom
Eekm Hekm
W credoBartenHo, Te. 33 M34MChsiBaHe

e(DEKTUBHOCTTA Ha EKPaHUPaHETO Ha enekTPUYECKV noreta e
[0MyCTUMO 13non3BaHeTo Ha copmynute (10) n (12).
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