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BU3HAYEHHA NOXUBKHU BUMIPFOBAHHSA HAMPYIU 3MIHHOTO CTPYMY
3A AOMNMOMOIorO TEPMOEJIEKTPUHYHHOIO KOMITAPATOPY

B cmammi eusnauena noxubxa sumipiosants npu nepexodi 8i0 NOCMIUHO20 CMPYMY 00 3MIHHO20, GUMIPIOGAHI
3HAYeHb NOCMIUHOI NOCMITIHO20 CMPYMY, WO 00YMOBIEHA PEaKMUBHICIIO el1eMEHMIE CXeMU.

Knrwowuogi cnosa: mepmoenexmpuynuti komnapamop, noxuoxa, koegiyicum, cmpym

Bctyn

IMocranoBka 3agaui. [Ipu po3poOri  yHiBepcampHOT
YCTaHOBKH MOCTIHHOTO Ta 3MIHHOTO CTpyMy OyJia BBEleHA
armapartypa, 1o 3a0e3riedye MOBIPKY MiliaMIIEpMETPiB,
BOJIFTMETPIB 1 BATMETPIB B 3ByKOBOMY Jiara3oHi 4acToT 3
MeXaMH BUMIpIoBaHHs 1o cTpymy Bin 0,1 1o 20 MA, 1o
Hanpy3i — Big 0,2 10 2 B i Mo moTy»KHOCTI B THX ke 3Ha-
YEeHHAX CTPYMY 1 Hampyru i KoeQilieHTa MOTYKHOCTI,
Omm3pKOMy 10 oauHHUIN. ICHyrode 3a0e3NeyueHHs €JHOCTI
BUMIPIOBaHb MaJIMX 3HA4YEHb CTPYMY, HAIIPYTH 1 HOTYXKHO-
CTi, 3yMOBHJIO HEOOXiJJHICTH CTBOPEHHS anapaTypu ISt iX
TIOBIPKH, IIOJI0 MPOBEACHHS POOIT B Tay3i Ba)KKOTO Ma-
LIMHOOY/IyBaHHSI TOMY MMTAHHS, SIKI IPUCBSUCHHI aHAJIZY
ICHYIOUMX TOXMOOK BHMIPIOBAaHHS HAlpyrd 3MiHHOTO
CTPyMy TIPH TEPEXOIli Bil TIOCTIHHOTO CTPYMY € BaXITH-
BOIO HAayKOBO-TIPAKTUYHOIO 33/1a4€l0, aKTYaJbHICTh SIKOT
MATBEP/DKYEMO HEOOXIHICTIO 3a0€3eUeHHs €HOCTI BH-
MIpIOBaHb EICKTPHYHOI HATIPYTH B YKpaiHi.

Ananiz giteparypu. B po3rmsHyTHX IiTeparyp-
HUX Jokepenax [l — 5] omucyroTbesi iCHYIHOYI €TaloHH
OJIMHUIIb €IEKTPUYHOI HaNIPyTH B Pi3HOMaHITHHX Jiiara-
30Hax. Tak B [1] po3riasiHyTO Aep>aBHUI €TaJOH OAU-
HUI eJEKTPUYHOI CHJIM BOJIbTA, B [2] posrisuyTo Jlep-
JKaBHUI €TaJOH OJMHHUIb EJIEKTPUYHOI Hanpyrd 3MiH-
HOTO CTPYMY B Jiama3oHi Bix 1 1o 1,2><330/\/3KB. B [3]
po3rnsHyTHIA [lep)kaBHUN €TaNoH OJUHUIN eeKTPUIHOL
nanpyru Big 0,1 mo 1000 B 3minHOTO CTpyMy B miama-
30H1 yacrot Bix 20 mo 1 MI'n. B [4] po3rsanyTi nonart-
KOBI JBOCTOPOHHI 3BipeHHS Jep)KaBHUX ETAJIOHIB YKpa-
fan 1 Pocii. B [5] posrmstHyTi etanonu Himewuwnm Ta
CIIA, Haxanmp B IMX JDKEpelnax HE MPOBOIWMIOCH BHU-
3HAUEHHS TNOXMOKM BUMIPIOBAHHS HANpyrd 3MiHHOTO
CTPYMY IPH NEPEXOi BT HOCTIITHOTO CTPyMYy.

Merto10 CTATTi € BU3HAYCHHS MOXMOKH 3MiHHOTO
CTpYMY IIpH MEPEXO/Ii BiJl MOCTIIHOTO CTPyMY.

OCHOBHHMHM MaTepian

PosrisineMo ycTaHOBKY, 3a JIOMIOMOTOIO SIKOi 37iH-
CHUJIM TIEpEeXiJl BiJl MOCTIHHOIO 10 3MIHHOTO CTPyMY,
sika po3pobnena Ha 6a3i KTEM-1. Kommapatop BuKO-

HAHUil 32 TIPUHIUIIOM Pi3HOYACHOTO MOPiBHAHHA. Moro
BUMIPIOBAJIbHUI JIAHLIOT 32 JOIIOMOIOI0 IepeMHKava
[11 no 4ep3i BKJIIOYAIOTH B JIaHIIO31 3MIHHOTO 1 pery-
JBOBAHOTO TOCTIHHOTO cTpyMiB. [Ipo piBHICTH 3HAYEHD
ouX CTpyMiB cymsaTh mo piBHocTi Buximaux T.J.E.C.
KOMIapupyrunx TepMmorneperBopioBadiB T1 i T2. Bi-
JIOMO, 1110 TIPH 1ICHTUYHKX 1 KBaJAPaTUUYHUX XapaKTepH-
CTHKaX 000X TEPMOIEPETBOPIOBAUIB PI3HHUIIA BHXIiIHUX
T.JJ.E.C. e mponopuiiiHa MOTYXHOCTI

e=xUIcoso, (1)
ne Kk — koediuient neperBopenns; U ta | — Bumipro-
BaJIbHI HaIpyTa i CTpyM; ( — 3pymIeHHs (a3 MiX cTpy-
MOM 1 HaIpyTOIO.

Kommaparop Takox MOXXHa BHKOPHCTOBYBATH SIK
JaTYMK HANPYTH MPH MOBIPI ENEeKTPOHHHUX MIJUTi- 1 Mi-
KPOBOJIFTMETPIB 3 MAJIUM BJIACHUM CIIOKUBAaHHSAM. 3Ha-
YeHHs Hanpyrn Oe3 ypaxyBaHHS BXiIHOTO OmHOpY
BOJIbTMETPA, IO TOBIPSETHCS, BU3HAYAIOTh 3 BUPa3y

U=IR,- l+o0®t-1?/2 , 2)
e R, — omip pesucropa, Mo KaliOpyeThcs Ha MOCTiH-
HOMY CTpyMi; T — HOro mocTiiiHa 4acy; ®» — KyTOBa 4a-
CTOTA.
[MoxuOka BU3HAYCHHS HANIPYTU Y, MA€ BUIIISL

Yu = |+(02'T12/2 YRtV 3)
Je Vg 1 Y, — BIIHOCHI HOIPILIHOCTI OHOpPY PE3UCTOPA,
10 KaNiOpyeThCs, i CTPYMY B HHOMY.

Crneundika BUMIPIOBaHHS MajJMX 3HaYE€Hb CTPYMY,
Halpyrd i HOTY)KHOCTI 3yMOBHWJIA JIESIKi OCOOJIMBOCTI
naHoro komnaparopa. Ilepm 3a Bce noTpibHO Oyio 3a-
0e3MeYnTH I0CTATHBO BUCOKY HOTO 4y TIHUBICTb.

Od4eBHIHO, 3aCTOCYBaHHS MOBITPAHUX Oararoene-
MEHTHHX nepeTBopioBauiB tuny TEM, BHUKOpHCTOBYBa-
HUX y BIJIOMHX TEPMOEJEKTPHYHHUX KOMIIapaTopax Io-
TY)KHOCTI B HAIIOMy BHMNAJIKy HAJIEKHOTO e(peKTy He
Jla€ HaBiTh B MTO€AHAHHI 3 HAWYYTIUBIIIMMHU HYJIbOBUMHU
Mokaxuynkamu. ToMy B KoMmmaparopi Oyiy BUKOpHUCTaHi
BaKyyMHI TepMmonepeTrBopioBadi Tumy TBB-1, mo ce-
piifHO BHITYCKarOTHCA.
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Memponozia ma sumipiosanvHa mexwixka

JlocmipkeHHS TMOKas3ald, IO IIi NepeTBOProBadi
JIOCTaTHBO CTaOUTBbHI TPOTITOM Yacy KOMIIapyBaHHS.
Ockinbku T.JI.E.C. TepmoneperBoproBauiB TBb-1 3Ha-
YHO 3aJIe)KUTh BiJl MOJSIPHOCTI CTPyMy B Harpisadi, Oy-
7 BimiOpaHi eK3eMIULIpH, y SIKIMX BKa3aHa 3aJIe)KHICTh
ne nepesurye £0,01 - 0,02%.

HynboBuii moxakunk BHOpaHMH 3 ypaxyBaHHIM
3amanoi noxuOku BuMiproBaHHs (0,1%). 3B'130K Mix Bi-
JHOCHOIO TIOXHOKOIO BHMIPIOBaHHS CTPyMy KOMIIapa-
TOPOM 1 YyTJIMBICTIO HYJIBOBOTO ITOK&)KYMKA BCTAHOB-
JIFOE CITiBBIJTHOILICHHS

pl__p
L . S 4
| SS_-I )

Je P, — 3MiHHA BiXWJIEHHA MOKaXYMKa, BUKIMKaHE
3MIiHOIO 3HAUEHHs CTPyMY; S, — YyTJIMBICTH HyJILOBOI'O

nokaxkuuka; S=5-10"moa/a — YyTIMBiCTH KOMIapH-
PYIOUOTO MepeTBOpIoBaya.

3BijcH, 3a1aI0YKCh JOMYCTUMOIO MMOXHOKOI KOM-
napyBanHs (0,01%), 3HaYeHHAM KoedillieHTa KOMIIapu-
pYyIOUOTro TepeTBOpIOBaya sl BHOpaHOi poOOY0i Kpar-
KA BOJIbT—aMIEPHOI XapaKTEepUCTHUKH TEPMOIEPETBO-
pioBaya 1 MiHIMaJIPHMM 3HAYCHHSM BHMIPIOBAHOTO
CTPpyMY, BH3HAYA€MO, IO YYTIUBICTh HYJIHOBOTO ITOKA-
JKYMKa TOBHMHHA OyTH HE MEHIIE S=5-10"mox/a. Y
JTAHOMY KOMITApaTopi SIK HYJIBOBHH IMOKaKYUK 3aCTOCO-
BaHUI1 aBTOKOMITCHCALIHHUM, 10 CEPiHHO BHITYCKAETH-
cs1, MikpoBosIbTHaHOamnepmeTp P325 3 doTosycuusm,
YyTJINBICTh IKOTO S=5- 10" oz /a .

€MHICTh €TaJIOHHOTO HPHUJIAMIB 1 TOrO WO MOBIpPS-
€THCS, TIIOA0 3eMIIi HE BHOCATH 10 IOXHOKHU B Pe3yIbTaT
BuMiproBaHHA. [10XMOKy yHACHIOK HasBHOCTI €MHOC-
Tel BUTOKY BU3HAUUMO 3 BUpa3y

Ye = IK_I/Ier.('O'CZ’ ®)
ae |1 | — crpym, 1o mpoTikae yepes3 KoMIaparop i
TpHnIaj, Mo TOBIPAETHCS, BiANOBIAHO, [, — OMIp CTpy-
MOBOT0 JIAHIIIOTa KOMITapaTopa.
€MHICTh €KpaHy LIOJ0 TOKOBEAYYMX YaCTHH BJa-
JIOCSI IOHU3HUTH 710 12 D, a €eMHICTh CIONYYEHUX MPO-
BiJTHHIKIB BiJl 3aTHCKIB MPHEIHAHHS TPWIANY, IO IMOBi-
pS€ThCS, 10 TEPMOIEPETBOPIOBAYiB B KOMIIApaTopi
cknanae 6imspko 30 nd.
Pe3ysnbrar BUMIpDIOBaHHS Ha MOCTIHHOMY CTpyMi
3aJICKUTh TaKOX BiA omopy i3ommii. [ToxnOka BUTOKY

1 R
Yy depe3 omip 130JILi Mae BUTIISN

200=| Do | V1000, (g

min JE S min

1 _ Ii'son,

Yy_

— CTpyM BHUTOKy uepe3 i3omamito; |, —

ae |

i3011.

MiHIManbHUH cTpyM naHipora; U — MakcHMaJjbHe

max
MaIiHHSA HANpYTH B IOCTIOBHOMY JAHIIO31 KOMIapa-
topa; R, — omip i3osswii Janpora.

PeakTUBHICTD JIAHIIOTIB y I[bOMY BUIAJIKy IIPHBO-
JUTH JIO TIOSIBH KYTOBOT IIOXUOKH, TOOTO IO BiIMIHHOCTI1

3pymeHHsT da3 K MiX CTpyMaMH B TEPMOTIEPETBOPIO-
Bayax, MPOTOPIIHHAMH BUMIPIOBAHUM CTPYMY 1 HAIpy-
31 I

i

i I, , Tak 1 MDK HiIBEJEHHMMH 10 KOMIaparopa
CTpYMOM 1 Hampyroo, Tomy €os |l =cose .

OCKITbKM HEMOXXJIMBO BHOpaTh J1Ba TepMoriepe-
TBOpIOBa4a 3 aOCOJIOTHO 1IEHTUYHHMH XapaKTepUCTHU-
KaMH{, B KOMITapaTopi mependadeHi 3MiHHI PE3UCTOPH,
0 CITY’KaTh JUIS BUPIBHIOBaHHS OIOPIB IUIeYel MocTa
Ry(6anancyBaHHs 10 Harpysi), i pe3uCTOpH Uil HOE-
HaHHS BOJBTAMIIEPHHX XapaKTEPUCTHK TEPMOIIEPETBO-
proBauiB Ry (6anmancyBanns o crpymy). HexBaaparug-
HICTH BOJIBTAMIIEPHUX XapaKTEPHCTHK IOJIIOHUX Tep-
MOIIEpETBOPIOBadiB HeNMOBUHHA nepeBuiysata 0,1%.

KyToBy nmoxubky KoMmapaTtopa BU3Ha9UMO 3 BHpa3y

£59s _ | _cos y—38 +tgosin y-58 , (7)

¥, =C0SQ, —
cos o,

e @; 0 1y — KyTH 3pyLIeHHd (a3; (p — MDK CTpyMOM
| i manpyroro U; & — mix ctpymoMm |, 1 Hampy-
roro U ; y —mix ctpymoMm |, i ctpymom | .

s moxnOka MO3HAYAETHCA TUM OUIBINE, 9UM Oi-

JblIe KyT 3pylleHHsd (a3 (p MK CTpyMOM i Halpyroro.

Ipu ¢@=0 xyToBy mNOXHUOKY BH3HAYAIOTh TIJIBKH

—CO0S y—0 , IKUi OJM3LKHIA 1O OJTUHUIIL.

J171st >)KMBJICHHSI JIAHIIIOTIB CTPYMY 1 HAIpyTry KOMIIa-
partopa 3aCTOCOBYIOTh CIIELiajIbHI TeHepaTopH 1 MiCHITIO-
Badi Mayoi HMOTYXXHOCTI, po3paxoBaHi Ha poOOTy B Jiama-
30H1 yactoT 40 'y — 20 k['n. KoediieHT HemiHIHHMX TIe-
PETBOPEHB MPU HOMIHAJILHOMY 3HAYEHHI BUXIIHOT TOTYXK-
HOCTi He niepepuirye 2%. HecTaOimbHICTS BUXITHHAX Mapa-
MetpiB mincumoBadiB He ripma +0,05% 3a 3 xB. XKus-
JIATHCA AHOAHI 1 HAKAJIBbHI JAHIFOIW IIiACWIIOBAYiB Bijl
JIDKEpeJT KMBIICHHS, 110 CePiifHO BUITYCKaIOThCS.

BianoBigHo 0 moBipouHOi cxemu (OPUKIAA Ha
puc. 1), nepenaua 3HAYEHD BiJl ETANOHHUX 3aXOJB MMOC-
TIIIHOTO CTPYMy NpHJIaJiaM 3MIHHOTO CTPYMY 3[iiCHIO-
€TBCS METOJIOM TEPMOECIEKTPHYHOI'0 KOMITApYBaHHS.

BMcHOBKM

1. TIpoBeaeHi MOCHTIKEHHS JT03BOJISIIOTh 3POOUTH
BHCHOBOK, III0 PO3IJISHYTHH KOMIIapaTop B OCHOBHOMY
MOJKe 3a0€3MeYNTH TMOBIPKY NP BUITYIIECHHI IIPOMHC-
JIOBICTIO MiJIiaMIIepMETpiB, BOJBTMETPIB 1 BaTMETPIB 3
HEOOXiTHUM 3a11acoM TOYHOCTI.

2. [Toxnbka BUMIpIOBaHb 3a JJOMOMOI'OI0 KOMITapa-
TOpa BU3HAYAETHCS:

— MIPH TIEPEXOIi Bifl TOCTIMHOTO CTPYyMY JI0 3MiHHOTO;

— IIpY BUMIPIOBaHHI 3HaY€HHS IOCTIHHOTO CTPyMY
€KBIBAJICHTHOTO BUMIpIOBaHOMY 3HaYE€HHIO CTPYMY;

— BiJ HEUYTIMBOCTI HYJIFOBOTO TIOKAXYNKA;

- moxnuOKaMu, 0OYMOBJICHIMH PEaKTUBHICTIO

€JIEMEHTIB cXeMHU (TpUKIIax Ha puc. 2).

3. EkcriepiMeHTanbHO — MOXMOKM  KoMIaparopa
OLIIHEeHI NPU KOMIUICKCHIH 1 MOeNeMeHTHiH Horo mepe-
BipIIi, AJIs Iepei0adyeHNX BUiB BUMIPIOBAHHS.
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LepxxaBHU eTanoH oauHuLi enekTpuyHoi Hanpyru Big 0,1+1000 B B giana3oHi yactoT 20+10° Ty
3 OCH. CUCTEMHOIO MOXuUBKot 1+10°+3,5+10™
Po6ounii etanoH Hanpyrv 3miHHoro ctpymy 3rigHo TOCT 8.184-76
KomnnexT nepeTBoptoBavis 17 i 2 pospsais MHTE-6A 3 gianasoHom yactoT 20+107 Iy
3 [10[|aTKOBOK OCH. NOX1GKOI0 1+107#+3+10°°
PoGouwnii TMNH

Puc. 1. [ToBipouna cxema — mpukiaz |

[epxxaBHU eTanoH oauHWLi enekTpyuyHoi Hanpyru Big 0,1+1000 B B giana3oHi yactot 20+10° Iy
3 OCH. CUCTEMHOI0 MoXuBkoto 1+10°+3,5+10™
Pob6ounii eTanoH Hanpyrv 3miHHoro ctpymy 3rigHo FTOCT 8.184-76
KomnnekT nepeTeoptosavis 17 i 2°° poapsigis MHTE-6A 3 gianasoHom yactot 20+107 'y
3 [10[JaTKOBOK OCH. NOXMGKOI0 1+107#+3+10°°
Po6ounin TMNH

Puc. 2. TloBipouna cxema — nmpukiazn 2

. 4. [looamkosi 080CMOPOHHI 36iDEHHI 0epHCABHUX ema-
Cnmcok niteparypm noHie Vkpainu i Pocii 3 6iomeopenns oounuyi Hanpyau 3miH-
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ONPEAEJIEHUE NMOTNPELLUHOCTU U3MEPEHUSA HANPSIXXEHUS MEPEMEHHOIO TOKA
C MOMOLLBIO TEPMOJIJIEKTPUYECKOTO KOMIMAPATOPA
N.C. Kupam, B.A.Epmonaes

B cmamve onpedenena nospeuHocms usMeperus npu nepexooe om HOCMOAHHO20 MOKA 00 NePeMEHHO20, USMEPEHUU 3HA-
YeHUll NOCMOSAHHOT NOCMOSHHO20 MOKA, YMo 00y Cl061eHa PeaKmusHOCHbIO JIeMEHNO0E CXeMbl.
Kniouesvie cnoea: mepmosnekmpuyeckuti KOMRApamop, No2peunocms, Kodgguyuenm, mox.

DETERMINATION OF MEASURING ERROR VOLTAGE ALTERNATING CURRENT
FOR HELP THERMOELECTRIC COMPARATOR
1.S. Kirash, V.A. Ermolaev

This article a measuring error is certain in transition from direct-current to variable, measuring of values of permanent di-
rect-current that conditioned reactivity of elements of chart.
Keywords: thermoelectric comparator, error, coefficient, current.
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