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VJIK 621.317.3
0.M. BACH/IBEBA, O.B. MAKAPOB

EKCHHEPUMEHTAJIBHI JOC/IIJGKEHHS PO3HOALTY EJTEKTPOMAT'HITHOT'O ITOJISA
B GTEM-KAMEPI VTSI TIPOBEJEHHSA BUTIPOBYBAHD 3 EJIEKTPOMATHITHOI CYMICHOCTI

YV po6oTi IpeCcTaBIeHO OIIC TAIOHA OJMHULI HAIPYKEHOCTI eIeKTPOMAarHiTHOro moJs B AiarnasoHi yactoT 10 k[ - 1 I'Tu. Etanon
cknanaerses 3 GTEM-kamepu, reneparopa, mifcHiioBada, 3aco0iB BUMIpPIOBAIBHOI TEXHIKH, CIIENiaJli30BAaHOTO IIPOTPaMHOTO 3a0e3-
neyeHHs noctaBieHnx kommaniero Pone i [lIBapu (Himeuunna). HaBeneHo pe3ynbTaTH eKCIIEPUMEHTAIBHUX JOCIIKEHb METPOJIOTi-
YHUX XapaKTEPUCTHK BY3JIiB, KDUTHYHUX JJIS BEJIMYMHU HEBH3HAUYCHOCTI BiITBOPEHHS OIMHUILI HAIIPY>KEHOCTI €JIEKTPOMAarHiTHOIO
nosist.JlaHa CTaTTs € NepIIO0 YaCTHHOIO y3arallbHeHHX Pe3YJIbTaTiB JOCIIIXKEHb.

Koaro4oBi ci10Ba: eTaioH OIMHUILI, HANPYKEHICTh €JIEKTPOMATHITHOTO TOJIS, PaAiOYaCTOTHHI [Iiarna3oH, METPOJIOTIUHI Xapak-
TEPUCTUKH, HEBU3HAYCHICTb.

E.M. BACHJIBEBA, O.B. MAKAPOB

IKCHHEPUMEHTAJIBHBIE NCCJIEJOBAHUSA PACIIPEAEJEHUSA QJIEKTPOMATHUTHOI'O
MOJISI B GTEM-KAMEPE J1J151 TPOBEJTEHUS UCIIBITAHUM 11O JIEKTPOMATHUTHOM
COBMECTHUMOCTH

B pabote mpexcTaBiieHO ONMMCAHHE ITANOHA EAWHMIBI HANPSHKEHHOCTH AJIEKTPOMArHUTHOTO IOJisl B auanasoHe vactor 10 kI -
1 I'Tu. Oranon coctout u3 GTEM-kaMepsl, reHepaTopa, yCWINTENs, CPEJCTB U3MEPUTEIbHOM TEXHUKH, CHEIUAIN3UPOBAHHOIO IIPO-
rpaMMHOro oOecrieueHus nocraBieHHbIX kKommnanueil Pome m IlIBapu (I'epmanus). IlpuBeneHs! pe3yabTaThl 3KCIIEPUMEHTAIBHBIX
UCCIIEe0BAaHUN METPOJIOTHUECKUX XapaKTEPUCTUK y3JI0B, KPUTUUECKHX JUIS BETMYMHBI HEOMIPEAEIEHHOCTH BOCIIPOU3BEICHHS €ANHH-
IbI HATIPSDKEHHOCTH 3JIEKTPOMArHATHOTO TIOJIS.

JlaHHas cTaThsl €CTh MEPBOI YaCThIO 00OOIIEHHBIX PE3yIbTaTOB UCCICIOBAHUH.

KiroueBblie €J10Ba: 3TajI0H €AMHULIBI, HAPSXKCHHOCTh YIEKTPOMArHUTHOIO IOJIS, PaAMOYacTOTHBIN JUANa3oH, METPOJIOrHYe-
CKHUE XapaKTEPUCTHKH, HEOIPEICICHHOCTb.

O.M. VASILYEVA, O.V.MAKAROV

EXPERIMENTAL STUDIES OF THE ELECTROMAGNETIC FIELD DISTRIBUTION
IN A GTEM CAMERA FOR CONDUCTING ELECTROMAGNETIC COMPATIBILITY TESTS

The paper describes the reference of the unit of intensity of the electromagnetic field in the frequency range of 10 kHz - 1 GHz. The
standard consists of a GTEM camera, generator, amplifier, measuring equipment, specialized software supplied by Rode and
Schwartz (Germany). The results of experimental studies of the metrological characteristics of nodes critical for the magnitude of the
uncertainty of the reproduction of a unit of electromagnetic field intensity are presented. This article is the first part of the generalized
research findings.

Keywords: unit standard, electromagnetic field strength, radio frequency range, metrological characteristics, uncertainty.

IIpobGaemMu MeTpOJIOTIYHOTO 3a0e3MeYeHHS pajgio-  HOCTI.

€JICKTPOHHUX CHUCTEM 1 MiJABUINEHHS JOCTOBIPHOCTI BUMi-
pIoBaHb B 00JIacTi HAJBUCOKUX YacTOT PaJiOXBUJIb BH-
3HA4YalOTh HEOOXIIHICTh MOJAIBIIOrO PO3BUTKY CHUCTEMH
METPOJIOTiYHOTO 3a0e3MeYeHHs] BUMIPIOBaHb B Jliana3oHi
HBY. Oco0nuBe 3HaueHHSI CTBOPEHHS €TAIIOHHOI yCTaHO-
BKH{ BiJJTBOPEHHS OJMHHMII HANPY>KEHOCTI €JIeKTPOMArHiT-
HOTO IOJIsI Mae€ JJIsl aHTEHHUX BHMIpIOBaHb, METPOJIOTIY-
He 3a0e3neueHHs SKUX B YKpaiHi MaiKe BIICYTHE 1 TO-
Tpebye MOAaIbIIOro PO3BUTKY.

CrpyKTypHa cxeMa YCTaHOBKH BiJTBOPEHHS Halpy-
JeHocTi enekTpomarHiTHoro noiisi B GTEM-kamepi HaBe-
neHa Ha puc.l. HeBu3HaueHiCTh 1IbOTO BiITBOPEHHS CKJIa-
JIA€ThCS 3 HEBU3HAUEHOCTEH, NOB'SI3aHUX 3 BUMIPIOBaHHSAM
panioyacToTHOI TMOTY)KHOCTI, BU3HAUEHHSI XapaKTEePUCTHU-
yHoro immnenancy GTEM-kamepu, BiacTaHi Mix IeHTpa-
JILHUM TIPOBIIHMKOM 1 3a3€MJICHOIO IIIOIIMHOIO, Opi€HTa-
€0 1 po3TamryBaHHAM 30HIA. Hey3romkeHocTi 301b-
LIYIOTh HEBU3HAYECHICTh BUMIPIOBAHHS IEPEaHol MOTYX-

BinrBopene enekrpomartitae mosie (EMIT) oOuwc-
JIIOETHCS 32 (HOPMYJIOI0
P-Z,

E=NS )

ne E — HanpyXeHICTh eJIeKTPHUIHOTO IMOJIs;

P — motyxHicTh, 10 nogaetses 10 Bxoay GTEM-
KaMepu;

Z — xswiboBuii imnenanc GTEM-kamepu;

h — BuCcOTa mepepizy pobodoi 30HU.

Ha nanomy erani poOiT Oyio JOCIHiIKEHO METPOJIO-
TiYHI XapaKTepPHCTUKH CIPSMOBAHOIO BiATaTy>KyBada
DCPO100A, sixuii BUKOPUCTAHO B CXEMi €TaJOHa Jiama-
30Hy yactotT 10 k['p— 1 I'Tm.

Ha puc. 2 HaBeAeHI XapaKTEePUCTUKU MPSMUX BTpaT
Bigramyxysaua. Ha puc. 3 HaBemeHO XapaKTepHCTHUKU
kaHaimy 1-3 Bigramyxysaua. Ha puc. 4 HaBeneHO Xapak-
TEPUCTUKH KaHally | — 4 Biaraisyxysaya.
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Pucynox 5 — XapakTepucTHKU CIPSIMOBAHOCTI BiiraryKyBada

PesynbraTin 10CiiKEHb J03BOJIMIN ITPOBECTH BUMi-
proBanHs B GTEM-kamepi 3riznHo 3 piBHIHHM (1).

JocinipKeHHs] TPOBOJMIIKCS 3 JOTIOMOTOI0 €TaJIO0H-
HOTO BHMIpIOBa4a HAaIPYXXEHOCTI €JIEKTPOMAarHiTHOIO
nosst Narda NMB-550.

Bucora mromuan BuMmiproBanHs i = 1,34 M.

Haxwun matauka 6xm3pko 10 rpagycis.

INowaTkoBa BUCOTA JAaTYMKA 11O MEPIEHAUKYIAPY Bif
mijgoru 0,66 M.

Bincrans Mixk Toukamu 0,03 M.

Howmep Touky 3011bLIYETHCS 31 3MEHILIEHHSM BUCOTH
JlaTYHKA.

[ToTyXHICTh paaiOYacCTOTHOIO CHTHAIy Ha BXOII
GTEM-kamepu, niaTpuMyBaHa B KOXHiH Touli 3,592 BrT.

AHaii3 pe3ynbTaTiB AOCIIUKEHHS 1TOKa3ye, 10 HoJie
pOo3IIo/isIeHe HEPIBHOMIPHO IO YacTOTi Ta Iepepizy IUIo-
mman GTEM-kamepu, TOMy NpH BU3HAUEHHI €TaTOHHHUX
YaCTOTHHUX TOYOK €TAJOHHOI YCTaHOBKH HEOOXiIHO Bpa-
XOBYBaTH pe3yJbTaTH MaTEMAaTHYHOTO MOJEIIOBaHHS,
OTpHUMaHi Ha nornepeaHix eramnax. lle B KiHIeBOMY mijcy-
MKy 1 BH3HAYUTh MiHIMaJbHE 3HA4YE€HHS HEBM3HAYEHOCTI

etasona. [lomepenHi pe3ynbTaTH aHANi3y CBIAYaThH PO
HeoOXigHicTh poboTn Ha Bucoti 0,6-0,57 M Bin mimIoru
(muB. puc. 6, 7) ¢ BpaxyBaHHSIM YacCTOTHOI 3aJIeKHOCTI
PO3MoJITy MO y bOMY TIepepisi.

B xoxi BUKOHaHHS JOCHTIKEHb OyIo po3pobieHo i
BUTOTOBIICHO MPHUCTPiI MPOCTOPOBOTO PO3TAIIYBAHHS
JaTduKa MO, MO0 AOCTimKyeThes, y kamepi GTEM. 3oB-
HIIIHIA BUTJIST IPUCTPOIO HABEACHO Ha pHC. 8.

[Mpuctpiii po3rairyBaHHsS BHUTOTOBJIEHO 3 HEMPOBi-
HOTO MaTepiary Ta I03BOJISE:

— 3MIHIOBATH BHCOTY pO3TAlIyBaHHS IaTYUKA TIOJIS
Ha 54 cM 3 KpokoM y 3 cM;

— TepeMillyBaTH HAaTYWK MOJS Yy TOPH30HTAIBHIN
rtonyHi y B30k kamepu GTEM Ha 36 cM 3 KpokoM y
3 cmM;

— peryJroBaTH KyT HAXUIU JaT4YHKa MOJIs;

— PO3MIIIYBaTH NaTYUKK MOJS 3 PI3HUM 3aco0amu
KpIIJIeHHS;

— PO3TalLIOBYBaTH JATYMK IOJSI MPAKTUYHO Y OYyib-
sIKi# Touri poboyoro mpocropy kamepu GTEM.
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Tabauis 1 — PesynpTaTi BUMIpIOBaHHSI €IEKTPOMATrHITHOTO MOJISI

Yacrora, MI'g
00 [ o3 [ 1 [ 3 T 10 ] 100 | 200 [ 300 ] 500 [ 1000
No Touku Bucora Jatank EF0391
1 0,661 13,17 13,76 12,34 10,875 9,85 9,268 6,875 8,545 9,161 10,38
2 0,63 13,09 13,77 12,36 10,875 | 9,855 9,367 7,293 8,688 9,07 10,39
3 0,605 12,14 12,71 11,44 10,13 9,201 9,015 6,334 8,279 8,372 9,891
4 0,571 11,49 11,93 10,76 9,626 8,723 8,058 7,778 7,854 8,312 9,893
5 0,54 11,275 11,74 10,62 9,512 8,625 7,863 7,878 7,743 8,226 9,816
6 0,511 10,64 11,03 9,98 8,953 8,18 8,343 5,729 7,857 7,718 10,09
7 0,465 10,02 10,27 9,302 8,397 7,693 8,056 5,511 7,663 7,52 9,628
8 0,444 9,724 9,978 9,079 8,244 7,53 7,804 7,531 7,452 8,235 9,568
Jatunk EF1891
0,1 0,3 1 3 10 100 200 300 500 1000
1 - - - 10,04 9,614 9,11 7,051 8,593 9,167 10,39
2 - - - 10,175 9,72 9,273 7,425 8,805 9,065 10,45
3 - - - 9,251 8,895 8,87 6,458 8,33 8,365 9,828
4 0,548 - - - 8,894 8,518 8,155 7,78 7,98 8,505 9,795
5 0,514 - - - 8,593 8,316 8,394 6,345 8,045 7,987 9,94
6 0,465 - - - 8,132 7,9 8,21 5,92 7,985 7,762 9,992
7 0,447 - - - 7,45 7,294 7,884 5,627 7,837 7,526 9,373
8 - - - 7,365 7,165 8,015 7,485 7,582 7,833 9,525
E, B/m
135 R
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Pucynok 6 — PesynpraTi BUMipioBaHHs enekrpomartiTHoro nois (Jatanx EF0391)
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Pucynok 7 — PesynpTaTté BUMiptoBaHHA enekTpoMartitHoro mois (datauk EF1891)
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