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HauionanbHuit TexHidHUN yHiBepcuTeT «XapKiBChbKHIl MOMITEXHIYHAN iHCTUTYT»
KuiBcbkMii HallioOHaBHUI YHIBEPCUTET TEXHOJIOTIH Ta AU3aliHy

BE3KOHTAKTHHUI METO/J TPUTIAPAMETPOBOI'O
BUMIPIOBAJIBHOI'O KOHTPOJIIO ®I3UKO-XIMIMHHUX
XAPAKTEPUCTHUK 3PA3KA ®EPOMATI'HITHOI PIINHA

Mema. Memoio cmammi € O0O0CNIOJNCEHHS Memooy MpUNnapamempos8o20 KOHMPONIO 3pa3Kad
Gepomacnimnol piounu, peanizayis AK020 30TUCHIOEMbCS HA OCHOBI DE3KOHMAKMHO20 MPAHCHOPMAMOPHO20
enexkmpomacnimnozo nepemeopiosaya (TEII) 30 3paskamu epomacHimuux pioun y no83008M4CHbOMY
MAZHIMHOMY NOJI.

Memoouxa. Buxopucmana memoouxa OOCHiOdNCeHHs 3paskie QepomacHimuoi piounu nio uac
peanizayii mpunapamempogozo e1eKmpoOMAasHimMHO20 Memody UMIPIOGATLHO20 KOHMPOMIO (Pi3UKO-XIMIYHUX
xapaxmepucmux ¢hepomazHimuux pioun na ocnogi mennogoeo TEII.

Pezyaromamu. Jlocniooiceno mpunapamemposuil. Memoo SUMIPIOGANIbHO20 KOHMPONIO GIOHOCHOT
MA2HIMHOT RPOHUKHOCII Lk, nUMOMOI eekmpuyHoi nposionocmi o i memnepamypu t 3paska gpepomacHimuoi
PpiOuHU, WO KOHMPOMOEMbCS, HA OCHO8I BUMIPIOBAHbL MA AHANIZY CUCHANIE MENl08020 Oe3KOHMAKMHO20
mpunapamempogozo TEIL.

Haykosa nosusna. Pozsunymo meopemuuni ocnogu pooomu oe3xonmaxmuozo meniosozo TEII 3i
3paskom epomacuimnol piounu HA OCHOGI peanizayii MpunapamMemposozo Memoody GUMIPIOBAILHOZO
KOHMPOJIIO MAZHIMHUX, eIeKMPUYHUX | MeMnepamypHux napamempis.

Ilpakmuuna 3nauumicme. Peanizayis 3anponoHo8ano2o mpunapamempogozo mMemooy HA OCHOGI
besxonmaxmuoeo mennogo2o TEII 30ilicHiocmbca 3a018 ROONEPayitiHo20 KOHMPONIO  Hi3uKo-XiMiunux
Xapaxmepucmux MazHimuux piouH nio 4ac IXHb020 GU2OMOGIEHHA 1 eKCHIyamayii 3 Ypaxy8auHsM
PAYiOHAIbHUX KpUmepiig AKoCmi.

Knwuogi cnoea. pepomacnimua piouna, @Qizuxo-ximivnux xapaxmepucmuxu, Oe3KOHMAKMHUL
nepemeopiogay, KOMNOHEHMU CUSHANIG, MACHIMHA WNPOHUKHICHb, NUMOMA eleKMpPpUuyYHa HNpOGIOHICHIb,
memnepamypa, aieopumm peanizayii, noonepayiviHuil KOHmMpOb 3pA3Kd, MPUNApamemposuii memoo
6UMIPIOBANLHO20 KOHMPOJIO.

Beryn. Ha cporomni, BakiuBe 3Ha4YeHHS HaOyBa€ PO3BHUTOK METOMIB Ta TPHCTPOIB
KOHTPOJIIO (Pi3UKO-XIMIYHUX TapaMeTpiB (pepoMarHiTHUX piguH. CTBOpPEHI y CepeuHI MHHYJIOTO
CTOpIUYsl OJHONAPAMETPOBI METOAM KOHTPOJIIO MAarHiTHHX, €JEKTPHYHUX 1 TeMIepaTypHHX
napameTpiB pepomarniTHUX piguH [1-3], mopsia 3 0e3cyMHIBHEMU MepeBaraMu: MPOCTOTa CXEMHHIX
peaiizariii, HOpiBHSHO HU3bKI BUTPATH IIiJl YaC BUMIpIOBaHHA (i3UKO-XIMIUHUX MapaMeTpiB, Malu
CYTTEBHH HEJOJIK, SKUI MOB’ s13aHO 3 HEBUCOKOIO MTapaMETPUYHOIO HAJIMHICTIO, IO Y CBOIO Yepry,
MPU3BOJUTE JI0 3MEHINEHHSI MIKOIEpaIliiHUX 1HTEpPBAIiB, MPH ILOMY HAIIHHICTH BIIMOBITHUX
MPUCTPOIB Majia TEHACHIIO 0 3HUKEHHS, HE3aJIeXHO BIJl IXHBOI ekcruryararii. Jlo HemosikiB
ICHYIOUMX OE3KOHTAaKTHUX METOIB, TaKOXX CJiJ BIJHECTH HHU3bKY BIPOTIIHICTH KOHTPOJIIO,
iHCTpyMEeHTalTbHA CKJIaJ0Ba SIKO1 3MEHINYETHCS 3a PaXyHOK BHHHKHEHHS JIOCTATHHO CYTTEBHX
3HA4YeHb CYMapHOI MOXUOKH BUMIpIOBaHb (Pi3MKO-XIMIUHUX MapaMeTpiB (epoMarHitTHuX piauH. B
[[bOMY HAIlpsIMi Ma€ BaXJIUBUH TEOPETHUYHHUH 1 MpaKTUUHUI iHTEepec CyMICHUN BUMIipIOBaJIbHHUN
OaraTonapamMeTpoBUN KOHTPOJIb MPOMHCIOBHUX PiMH, METOJAMHM, peai3alis SKUX 311HCHIOETbCS
Ha OCHOBI €JIEKTPOMarHiTHUX nepeTBoproBauiB [4-9]. [lepeBaramMu eIeKTPOMArHiTHUX METOJIIB Ta
3ac00iB KOHTPOJIO € TMiJABUINCHHS BIPOTIAHOCTI KOHTPOIIO 3a PAaXyHOK 3MEHINCHHS 3HAYCHb
CyMapHOi MOXHOKKM BUMIpIOBaHb, IIPOCTOTA CXEMHUX pealtizalliil Ta QyHKIIii epeTBOPEHHSI, BHCOKA
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HAIIWHICTh Ta YyTIUBICTh MPUCTPOIB (Y TOMY YHCIIi i aBTOMAaTH30BaHUX ), MOXKJIMBICTh BH3HAUCHHS
€JICeKTPOMArHiTHUX Ta (i3UKO-XIMIYHUX TapaMeTpiB (PepoMarHiTHUX PIAMH 3a JIOIOMOTOIO SIK
CYMICHHX TaK 1 CEJICKTHBHHX 3aco0iB. Y 3arajlbHOMY BHITQJKy, OCHOBHHUMH ()i3HKO-XIMIYHHUMH
napaMeTpamu (EpOMAarHiTHUX PiJIMH € HaMarHiueHicTh |, BIJHOCHA MarHiTHa TPOHUKHICTH L4,
MUTOMHUIA JIeKTPUYHUH ormip P i TemmepaTypa t.

Taxkum 4MHOM, BUHUKAE BaXXJIMBA HAYKOBO-TIPAKTHYHA MPOOJIeMa, CYTHICTh SIKOT HOJISITae y
MOJIAJIBIIIOMY PO3BUTKY OE3KOHTAKTHHUX METOMIB Ta MPHUCTPOIB €NEeKTPOMArHITHOIO KOHTPOJIIO
(GI3UKO-XIMIYHHX IapaMmeTpiB ¢epomMarHiTHUX piauH. [Ipu 1poMy, ocoOHMBe 3HAYCHHS HaOyBae
JIOCITI/DKeHHST OE3KOHTAaKTHHX METOIB Ha OCHOBI TpaHC(HOPMATOPHOTO eJIEKTPOMArHiTHOTO
nepetBopioBava (TEII), mo oOyMOBIEHO BiIHOCHHM CIpOINEHHSIM (YHKIiH MEPETBOPCHHS Ta
BIJICYTHICTIO BIUTMBY Ha PE3yJIbTATH BHMIPIOBAILHOTO KOHTPOJIO TEMIEpAaTypHOI MOXHOKH, sSKa
BUKJIMKaHa 3MIHOIO 3HAUCHHS OMOpY HaMarHiuyBaibHOI KOTymkd [4]. Crig BU3HAUUTH, IO HA
ChOTOJIHI, MPAKTUYHO HE JOCIIHKEHO eJEeKTPOMArHiTHI METOAM JJIsi KOHTPOJIIO MapaMeTpiB
(depoMarHiTHUX piIUH mMUpokoro acoptumenty Ha ocHoBi TEIl. Hemae manux Ttakox, momo
ocobmmBocteir pobotu TEIl 31 3paskamu ¢epoMarHiTHOl piAWH, PI3HUX KOHIEHTpAIii, sKi
i IaI0THCS] HArPIBaHHIO y MPOIECi KOHTPOJTIO, TIPH IIbOMY BU3HAYECHHS TEMIIEPATYpH MA€E BasKIIHBE
caMOCTiliHe 3HAYCHHS, OCKIJIbKA TEPMO3AJICKHUMH SBISIOTHCS HE TUIBKH €JICKTPOMAarHiTHI
mapaMeTpH PiTUHH, IO KOHTPOIIOEThCS, a M 1HINI (I3HKO-XIMIYHI XapaKTePUCTHKH, HAIPUKIIA,
eQeKkTUBHUM KOe]ILiEHT B A3KOCTI #,gp, KOS(ILIEHT TEIUIONPOBIIHOCTI ), KOEDILIEHT TEIIOEMHOCTI
C, kKoe(illieHT TOBEPXHEBOIO HATATY J. Bei 1i mapaMeTpH, J03BOJISIOTH 3/IIMCHIOBATH OI[iHIOBAaHHS
SIKOCT1 (pepOMarHiTHUX PiJIUH I1i]] YaC BUTOTOBJICHHS i €KCIUTyaTarlii.

IHocranoBka 3aBaaHHsi. TakuM YWHOM, METOIO pOOOTH € JOCHIJDKEHHS METOay
TPUTIAPAMETPOBOrO KOHTPOJIIO 3pa3ka (hepoMarHiTHOI piiMHU, pealtizallis SKOTro 3/iHCHIOEThCS Ha
OCHOBI TEIUIOBOTO OE3KOHTAKTHOTO TPaHC(HOPMATOPHOTO €JIeKTPOMArHiTHOTO IIepeTBOpIOBaya
(TETI) 3i 3pa3kamu pepoOMarHiTHUX PiuH y MOB3I0BKHEOMY MarHITHOMY IIOJi.

JIist mocSTHEHHST METH HeOOXiTHO BUPIIIIMTH HACTYITHI 3aBJIaHHS:

1. JlocmiauT aaropuT™M KOHTPOJIO MAarHiTHHUX, €JIEKTPHYHUX 1 TEMIIEpaTypHUX TapaMeTpiB
3pa3ka epoMarHiTHOI PiFHH.

2. HaBecTwm OCHOBHI CIIBBIIHOIICHHS, $KI ONHUCYIOTH peali3aimifo Oe3KOHTAKTHOTO
TPHITAPAMETPOBOTO METOAY KOHTPOJIIO ITapaMeTpiB L4, Pi t hepoMarHiTHUX piauH.

Pesynbratn pocaimkenns. CKOPUCTABIIKCH pe3yiabTatamMu podit [1-9], mami HeoOXigHO
JIOCHTIIATH aJTOPUTM peai3ailii Oe3KOHTaKTHOTO TPHUIIAPaMETPOBOTO METOAY BHUMIpPIOBAIHLHOTO
KOHTPOJIFO MarHiTHUX, €JICKTPUYHUX Ta TeMIIepaTypHUX MapaMeTpiB ¢epoMarHiTHoOl piaman. Cria
BU3HAYMTH, 1110 3aCTOCYBAaHHS BIJJOMUX BUXOPOCTPYMOBHUX MeToJ1iB, Ha ocHOBI TEII, siki 3acHOBaHO
Ha 3aneXxHoCTIX pisHuIEeBol EPC Eyy, ta if hazoBoro kyTa 3¢yBy @, [5], mpu3BoanTh 10 0OMEKEHHS
ACOPTHMEHTY MAarHiTHUX PIJUH, IO KOHTPOJIOIOTHCS, OCKUIBKH BUMIPIOBAJIHHHNA KOHTPOJb
MarHiTHUX, CJNeKTPUYHHX Ta TEMIIEpaTypHUX HapaMeTpiB, CYTTEBO YCKIAIHIOETHCS 3a pPaxyHOK
I IBUITICHHS 3HAYCHB alapaTypHUX MOXHOOK BUMIPIOBaHb, SKi IMOB’ 13aHO 3 HEJOKOMITCHCAITIEIO Ta
nepekomieHcariiero. [Ipu 1pomy, Bu3HadeHHs cymapuoi EPC Es ta dasoBoro kyrta 3cyBy @o [5],
Haja€ 3MOTY ITiIBUIMUTH IHCTPYMEHTAIBHY CKJIQJIOBY BIPOTITHOCTI KOHTPOIIO TTapaMeTpiB L4, Pi t
(dbepoMarHiTHEX piguH (BpaxOBYIOUH, IO JOCITIKYIOTHCS (EpOMArHiTHI PiAWHHM, SKi MalOTh Mali
PO3MipH YaCTHHOK (pepoMarHeTika, IMo MEPEIIKOHKAE OCITaHHIO YaCTHHOK). Y JaHOMY BHITIKY,

78



Mexampounni cucmemu. Enepzoeghexmuenicmo ma
pecypcosbepediceHHA

Mechatronic Systems. Energy Efficiency & Resource
Saving

| SSN 1813 - 6796
BICHUK KHYTJ Ned (124), 2018

BIUIMB CUJIOBUX TIpaBITAIlifHUX TIOJIB, € MOXJIMBUM HE BpaxOBYyBaTH, TOMY IO BCl YacCTKU
BpPIBHOB&)XXY€ B SI3KICTH PIWHHU, Y CBOIO Yepry, BIAIEHTPOBaHA CHJIA, BPIBHOBAKYETHCS CHIIOIO
TSOKIHHS (DEpPOMAarHiTHUX YaCTHHOK y OJHOPiAHOMY MarHitHomy moui [5]. Ciix BH3HAYMTH, IO
BUMIPIOBAJIbHAN  €JIEKTPOMArHiTHUH KOHTPOJIb MAarHiTHUX, €JIIEKTPUYHUX 1 TeMIepaTypHUX
nmapaMeTpiB (pepoMarHiTHUX PiJIiH, Ma€ TaKOX BaKIIUBE CAMOCTiIHE 3HAYCHHS, OCKUJIBKH JIO3BOJISE
oJiep)KaTh HAHOLIBII TOBHY 1H(OPMAITiF0 CTOCOBHO BUMIPSTHUX ITapaMeTpiB JIOCIIHKYBAHUX 3pa3KiB
(epoMarHiTHO1 piAMHU, OJHUM 1 TUM K€ €JeKTPOMAarHiTHUM IIepeTBOPIOBaYeM B OJHi€l 1 Tiel
30HI KoHTpomo. Crovarky, /Uis OTpPUMAaHHSI yHIBepCaJbHUX (YHKIIH MepeTBOpeHHs, He0OXiIHO
BU3HAYUTU HOPMOBAHI MapaMeTpH, siki MoB' s3ytoTh curdaiu temioBoro TEII 3 ¢izuxo-xiMiuanuMu
XapaKTepUCTUKaMHU 3pa3ka (pepoOMarHiTHOI piIHU.

Ha puc.1, 3 ypaxyBaHHSM CXeMHHUX peaji3alliif, siki HaBeAeHo y poboTax [4-9], po3riasHyTo
cxeMmy BkJIrO4YeHHS TerutoBoro TEII 31 3paskoM ¢epomarHiTHOT pigwau. Cxema MICTHUTH J0 cebe:
TEII, sxuii BUKOHYe OJHOYAcHO (YHKIIi HaMar"idyBaHHsS 3pa3ka, BumiptoBanHs EPC 3 Topris
BuMiproBaibHO1 KoTymku TEII 1 HarpiBanHs 3pa3ka y mporieci KOHTPOJTIO 3a JIOMOMOTOIO HarpiBaya
(marpiBau po3tamoBaHo y pobouoMy meperBoproBadi TemiaoBoro TEIT — PII). JIBa imeHTHYHHX
nepeTBoproBaya pobounit i omopumii — PIT i OIl. Cxema Takox wmictuth: [I' — reneparop
CHHYCOiJaJIbHUX CUTHAIIB, yacToToMip — Y, amnepmetp A, Bonbt™MeTpu B1, B2 1 B3, 3pa3koBuii omip
—R;, ¢pazomerp — @, 3pazok depomarnitHOI piguau — 3P, sxuit po3ramoBaHo y CKIsSHIN TpyOri
(pamiyc tpyokm a = 10mm i momxkuua | = 0,4m, 10 TOPISX CKISIHOT TPYOKH MepeadadeHo yBif
CJIIEKTPOIB IS TMPOXOJDKEHHS CTpyMy I, skmii momaetbest 3 rTeHepatopy — I). ¥V skocti
KOHTPOJIPHHX METOJIIB BUMIiPIOBaHHS TeMIIepaTypH 3pa3ka (epoOMarHiTHOI PiJiMHHU, HepeadadeHo
3actocyBanHs Tepmonapu TXK.

Takum uymHOM, HarpiBaHHsS 3pa3ka y Ipolieci KOHTPOJIO, 3a JIOOMOro HarpiBaua — H,
3IIACHIOETHCS JUIs IMITAIlil pealbHUX YMOB €KCIUTyaTallii, a TaKoX 3 METOIO MOIIYKY ONTHMAIbHUX
KpHUTEpiiB A 3a0e3nedenHs 30epirans 1 TpaHCIOpTYBaHHs (pepoMarHiTHOL piAvHU.

TXK

Puc.1. Cxema Brioyenns tenioporo TEII 1jist 6e3K0OHTAKTHOr0 BUMiPIOBAJILHOIO KOHTPOJTIO
MATHIiTHHX, eJIeKTPHYHHUX Ta TeMIepaTypPHHUX NapaMeTpiB 3pa3ka ¢epoMaruiTHoi pianan
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Jlns BU3HA4YeHHS poOOYOi TOUKM Ha YHIBepCaIbHUX (DYHKIIISIX MEpPEeTBOPEHHS TEIIOBOTIO
TEII, cnoyaTKy BCTaHOBIIOIOTH JIOBUJIBHY YacTOTy reHeparopa f, maii 3a 1onoMoror BOJIBTMETPIB
B> i Bz — Bumiprotots EPC Eo, Eypy, moTiM 3a fgonomororo dasomerpy @ — dazoBuit Kyt 3cyBy @o.
Ha puc.2, naBeneno Bektopny giarpamy EPC ta ¢a3zoBux kyTiB 3cyBy TemnoBoro TEII 3i 3pa3zkom
(dbepoMarHiTHOI piIuHHU.

(I)op EZDt

q)pt

EZpt

Puc.2. Bextopna giarpama EPC ta ¢da3zoBux kyTtiB 3cyBy TensoBoro TEII 3i 3pazkom depomaruiTuoi
piauHu

Haini 3 ypaxyBaHHAM TEOPEMHU KOCHHYCIB, HEOOX1HO HaBecTH (Gopmynn At Bu3HaueHHs EPC Eoy

Ta (pa30BOTO KyTa 3CYBY Pt [5]

_ 1
E2pt _\/Egpt + Egp - 2EZpt EOp COﬁOpt ( )

EZpt Sin¢0pt (2)
EZpt COS¢Opt - EOp

tg¢pt =

Hopmosannii mapametp Ky 3HaX019Th 3a GOpMyIIOF0:

2 2 _ (3)
K _\/ EZpt +E0p ZEZpt EOPt COS¢0pt
pt
EOp”kpt
3a J0MoOMOror yHiBepcalbHHX (QYHKIIH mneperBopeHHs TerioBoro TEII, 3mHaxomumo

HOPMOBaHI XapaKTEepHCTUKU. HapaMeTp X, Ta (a3oBUH KyT 3CYBY @y, IPU IBOMY Xpt i Pt €
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TEPMO3aJIe)KHUMH XapaKTepucTukamu. B Tabn.1, HaBeJileHO po3paxyHKOBI 3HAUYEHHS YHIBEpCaTbHUX
¢yHK1i# neperBopenHs TeruioBoro TEIT 31 3pa3skoM hepoMarHiTHOT piauHH.

Tabnuys 1

3aaexnocti inpopmaTuBaux napamerpis Temiosoro TEII 3i 3pazkom ¢pepomarniTHoi pinuan

Xpt Kot Dot 9P

0 0 0 0

0,2 0,999979 0,286 0,004992
0,4 0,999667 1,146 0,020001
0,6 0,998318 2,574 0,044925
0,8 0,994717 4,559 0,07657
1,0 0,987275 7,07 0,123395
1,2 0,974239 10,045 0,175318
1.4 0,954059 13,382 0,23356
1,6 0,925849 16,939 0,295641
1,8 0,889775 20,546 0,358595
2,0 0,847162 24,024 0,419298
2,2 0,800221 27,221 0,475096
2,4 0,751507 30,027 0,52407
2,6 0,703368 32,389 0,56529%
2,8 0,657592 34,303 0,5987
3,0 0,615292 35,805 0,624915%
3,2 0,576979 36,952 0,644934
3,4 0,542715 37,811 0,659926
3,6 0,512274 38,449 0,671062
3,8 0,48528 38,925 0,679369
4.0 0,461295 39,286 0,68567
4,2 0,439888 39,572 0,690662
4.4 0,420662 39,808 0,694781
4.6 0,403273 40,015 0,698394
4.8 0,387432 40,204 0,701692
5,0 0,372904 40,382 0,704799

SIKIIO 3HAYEHHS MMApaMeTpa Xpt, HOTPAILIAE€ Yy BCTAHOBJICHHUH J1ala3oH, B SKOMY 4yTIHBICTh

terioBoro TEIl o enekTpoMarHiTHUX [4, P Ta TeMIepaTypHHUX HapameTpiB t € J10CTaTHBO

BHUCOKOIO,

3IIACHIOBATH CIIOYATKY BCi IMOTIEPEIHI BUMIPIOBAIBHI MIPOIEAYPH).
3HaOuM TapaMeTp X, 3HAXOAUMO IHMTOMHH eJIeKTpHYHMU OIip Ta TeMIeparypy

(depoMarHiTHOI piMHU 3a GOopMyJIaMHU:

2

- /'IOa'a‘j\/EZpt

+ Elp - ZEZp’[ Elp COS¢0pt

ppt

2
EO Xpt k 'pt
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VYV Tabn.2, HaBeneHO NaHl A1 BU3HAYCHHS MAarHITHHUX, €JEKTPUYHUX Ta TEMIIepaTypHHUX
mapaMeTpiB 3pa3ka (pepoMarHiTHOI piIiHH.
Tabnuys 2

Pe3yabTaTi BUMIPIOBAJIBHOI0 KOHTPOJII0 MATHITHHX, €J1eKTPHYHHUX i TeMIIepATypPHHUX
napamerpiB 3pa3ka (pepomMartiTHoi piiuHu

toc P £, o o
OmM-M

10 0,56 20,09 73,1
20 0,53 29,97 73,9
30 0,62 40,02 75,6
40 0,68 49,98 76,6
50 0,73 59,96 79,9
60 0,80 70,01 83,2
70 0,85 79,87 86,5

TakuM YHHOM, JTOCIIDKyBAaHUH €JIEKTPOMArHITHHH METOJ 3aCHOBAaHO Ha BHUMIPIOBaHHI Ta
aHaJi3i KOMIIOHEHTIB CUTHAIB MepBHHHOTO meperBoproBava (rerutoBoro TEII), sxi mos’s3aHi 3
(b13UKO-XIMIYHUMU XapaKTepUCTUKAMHU (epOMarHiTHOI piAuHU.

BucnoBku. PesynbraTH, sKi HaBelIE€HO y JaHii CTaTTi, J03BOJISIIOTH BHU3HAYUTH KOJO
3aBJaHb JUIsI BUPIIIEHHS BaXJIMBOI HAYKOBOI 1 MPAaKTUYHOI NMPOOJIEMH, CYTHICTh SIKOI MOJISITae y
MOJIAJIBIIIOMY PO3BUTKY OE3KOHTAKTHHUX METOMIB Ta MPHCTPOIB eNEeKTPOMArHITHOIO KOHTPOJIO
(GI3UKO-XIMIYHHX TapaMeTpiB (epoMarHiTHUX piauH. B pamMkax gociipKeHHS i€l mpoOiieMu
3alpOMOHOBAHO  TPHUIIAPAMETPOBUI  €NEKTPOMArHITHHNA METOJ CYMICHOTO BHMIipIOBAILHOTO
KOHTPOJIFO MarHiTHUX, CJIEKTPUIHHUX 1 TeMITEpaTypHHX IapaMeTpiB 3pa3ka GepoMarHiTHOI piiuHH,
KU 3aCHOBAHO HA BHMIPIOBaHHI Ta aHal31 KOMIIOHEHTIB CHTHAIB IIEPBHHHOIO MTEPETBOPIOBAaYA
(rerutoBoro TEII) Ta moB’sBaHMx 3 HUMH (Pi3HKO-XIMIYHHUX XapaKTepUCTHK 3pa3ka. HaBemeHo
CXeMy BKJIIOYCHHS TPaHC(POPMATOPHOTO elleKTpoMarHiTHoro meperBoptoBada (TEID) s
CYMiCHOTO KOHTPOJIIO BIJTHOCHOI MarHiTHOI MPOHUKHOCTI L4, TATOMOI €JIEKTPHYHOT IPOBITHOCTI T 1
temmeparypu t 3paska ¢epomarHiTHOT piawHH. J[OCHIIKEHO alTOPUTM KOHTPOJIO MAarHiTHHUX,
SJIEKTPUYHUX 1 TEeMIEpaTypHHUX IMapaMeTpiB 3pa3ka ¢epoMarHiTHOl piauman. HaBeneHo pesynbratn
BHUMIpIOBAJILHOTO KOHTPOJIIO TapaMeTpiB L4 01t mochipKyBaHOTO 3pa3Ka.

[lepcneKTHBY MOAATIBIINX JOCITIKEHD MOJIATAI0OTh B BCTAHOBIICHH]I ONTUMAIBHUAX PEKUMIB
pobotu termoBux TEIT 3i 3paskamMu pepoMarHiTHUX piuH, IO KOHTPOJIIOIOTHECS, Y IMTHPOKOMY
Jiama3oHi 3MIHEHHS MarHiTHOi IMPOHUKHOCTI L4 TpH po3paxyHKax Ta IPOEKTyBaHHI
ABTOMATH30BAHUX HPUCTPOIB KOHTPOJIO 1 KEepyBaHHs IpOIleCaMH BHU3HAYECHHS (Pi3UKO-XIMIUHUX
napameTpiB (pepOMarHiTHUX PiMH.
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BECKOHTAKTHBII METO/I TPEXITAPAMETPOBOI'O U3MEPUTEJIBHOI'O
KOHTPOJIA PU3UKO-XUMHNYECKHUX XAPAKTEPUCTHUK OBPA3IIA
®EPOMATHUTHOM )KUJIKOCTH
CEBKO B.B.*, 3IOPEHKO B.I'.**

Hauuoz-taﬂbﬁbzu mexHuyeckuil ynugepcumem «<XapbKoGCKUL NONUMEXHUYECKUL UHCIUMYN»
" Kuesckuii HayuonansHoii YHUBepcumem mexHon02ull U OU3aHa

ILlens. Ilenvio cmamvu A6NAeMCA UCCICO08AHUE MEMOOd MPexnapamempo8oc0 KOHMpOJs 0bpasya
GeppomazHumuol  dcudKocmu, peanusayus. KOMOpo2o OCYWECMEIAemcs HA OCHOGe OecKOHMAKMHOZO0
mpancghopmamoprozo  snekmpomacHumnozo  npeobpazosamens (IOI) ¢ obpasyamu  eppomacHummuwlx
JACUOKOCMEU 8 NPOOOTLHOM MACHUIMHOM NOJIe.

Memoouka. Hcnonvzosana memoouxa ucciedo8anus 00pasyos (eppoMacHumuoll HCUOKOCmu npu
peanuzayuyu  mpexnapamempogozo  dNeKMPOMACHUMHO20 Memood UBMepUMenbHo20 KOHMpOs — uszuxo-
XUMUYECKUX XAPAKMEPUCTNIUK (hepPOMACHUMHBIX JHCUOKOCHel Ha ocHoge meniosoeo TOII.

Pesynomameot. Hccneoosan mpexnapamempogolii Memoo UsMepUumensHoc0 KOHMPOJIsi OMHOCUMENbHOU
MasHuUmHOU nponuyaemocmu M, YOenvHOU 31eKmpuieckoli nposooumocmu o u memnepamypel t obpaszya
eppomacHumHOl AHCUOKOCIU, KOMOPBIU KOHMPOIUPYEMC HA OCHOBAHUU UBMEPEeHUll U aHANU3A CUSHATO8
mMennoeo2o beckoHmakmuo2o mpexnapamempogozo TOII.

Hayunaa noeusna. Paszsumvl meopemuyeckue OCHO8bI pabomel beckoHmaxkmuo2o mennosoco TIII ¢
0bpasyom  heppomMacHumMHOU  HCUOKOCMU OCHOBAHHLLI HA — Peanu3ayuu  Mmpexnapamemposoco Memood
UBMEPUMENbHO20 KOHMPOJISL MASHUMHBIX, 2IeKMPUYECKUX U MeMNepamypHulX Hapamempos.

Ilpakmuyeckasa 3Hauumocms. Peanuzayus — npeonodceHnoco  mMpexnapamemposozo  Memood,
O0CHO8aHHO20 Ha beckonmaxkmuom mennosom TOIl ocywecmenaemes Oiis NOONEPAYUOHHOLO KOHMPOIS (U3UKO-
XUMUYECKUX XAPAKMEPUCIUK MASHUMHBIX HCUOKOCMEN NpU UX U320MOGNEeHUU U IKCHIYaAmayuu ¢ yyemom
DPAYUOHANBHBIX Kpumepues Kauecmasd.

Knioueevie  cnosa.  eppomacHumuas — oHCUOKOCMb,  QUBUKO-XUMUYECKUE — XAPAKMEPUCMUKU,
OecKoHmMaxkmublil  npeobpazosamenb, KOMHOHEHMbL CUSHAI08, MASHUMHAA —NPOHUYAEMOCMb,  YOelbHAaA
NEKMPULECKASE NPOBOOUMOCHIL, MEMNEPAmypd, aneopumm peanu3ayuu, NOONepayuoHHbLl KOHMpPoabL 06pasyda,
mpexnapamemposbiii Memoo UsMePUMeIbHO20 KOHMPOI.

NON-CONTACT METHOD OF THREE-PARAMETER MEASURING CONTROL OF
PHYSICO-CHEMICAL CHARACTERISTICSOF A SAMPLE OF A
FERROMAGNETIC LIQUID
SEBKO V. V.*, ZDORENKO V. G. **

* National Technical University "Kharkiv Polytechmiinstitute”
** Kyiv National University of Technology and Desig

Purpose. The aim of the article is to investigate the mdtbb three-parameter control of a sample of a
ferromagnetic liquid, the realization of which isarded out on the basis of a noncontact transformer
electromagnetic converter (TEC) with samples abfeagnetic liquids in a longitudinal magnetic field

Methodology. We used a technique for studying samples of arfeagnetic liquid for the realization of a
three-parameter electromagnetic method for meagurihe physical and chemical characteristics of
ferromagnetic liquids based on thermal TEC.

Findings. The three-parameter method of measuring contrtthefrelative magnetic permeability, the
specific electrical conductivity, and the temperature t of a sample of a ferrom#gtiguid, which is monitored
on the basis of measurements and analysis of sigria thermal contactless three-parameter TEGtudied.

Originality. The theoretical principles of the operation of@atactless thermal TEC with a sample of a
ferromagnetic liquid are based on the realizatidnacthree-parameter method for measuring the manigoof
magnetic, electrical, and temperature parameters.

Practical value. The implementation of the proposed three-parametethod based on the contactless
thermal TEC is performed for the operational moniitg of the physical and chemical characteristi¢sragnetic
fluids during their manufacture and operation, takiinto account rational quality criteria.

Key words: ferromagnetic liquid, physical and chemical chdgistics, contactless converter, signal
components, magnetic permeability, specific elecinductivity, temperature, implementation aldori{ sample
operating control, three-parameter measurement otkth
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