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M300peTeHne OTHOCUTCS K YCTpOHCTBaM U3MEpEHMs] KOHLIEHTPAlMM BOAHOM CYyCHEH3UH C
WCITIOJI30BaHUEM MHKpPOBOJH. B OCHOBe mpuHIMIIA pabOTHI M3BECTHBIX YCTPOHCTB JIEKHUT TOT (PaKT,
YTO TMPH PACIPOCTPAHCHUH ODJICKTPOMATHUTHBIX BOJH HX CKOPOCTh 3aBHCHUT OT JHAIICKTPUICCKON
MPOHUIIAEMOCTH CPEAbl PacHpoCTpaHeHus. JlManekTpuyeckas MPOHUIIAEMOCTh BOAHOH CyCIeH3uH, B
CBOIO OUYepelb, 3aBUCUT OT KOJMYECTBA W AEKTPOTUHAMUYIECCKHUX ITapaMeTPOB BEIIECTB, HAXOMIAMINXCS
B BOIC. YCTPOHCTBO HM3MEPCHHs KOHIICHTPAIMU BOMHOW CYCHCH3HH C HCIOJIh30BAaHHEM MHKPOBOIH
COZIEPKUT MHKPOBOJHOBOH YCHJINMTENb, W3MEPHUTENBHBII TPAaKT B BHJE OTpe3ka TpyOorpoBoma c
KOHTPOJIUPYEMOH CYCHeH3HEW, Ha IMPOTUBOIIOJIOKHBIX CTOPOHAX KOTOPOTO YCTAHOBJICHBI NPHEMHAs U
repearmas aHTeHHBI, a TaKKe JaTYhK TeMIIeparypbl. BXomx MUKPOBOJIHOBOTO YCHIIUTEINS COSIUHCH
C BBIXOJIOM TNPHEMHOM aHTEHHBI, a €ro BBIXOA - C BXOJOM Iepefarolleil aHTEeHHbl U C BXOJOM
4acTOTOMEPA, N3MEPSIOIIETO YaCTOTy CaMOBO30YKACHHUS YCUIITUTEIS, 10 3HAYEHUIO KOTOPOH OIPEAeIISIIOT
KOHIICHTPAITNIO CYCIICH3HUH. B pa3phIB e MEKIY BEIXOIOM YCIUTUTEIS M BXOAOM H3ITy4Jaroliell aHTEHHBI
MOCIJIEI0BATENbHO BKIIFOYEHB!  YCTAHOBJICHBI MHUKPOBOJIHOBOM KJIFOY M yIpaBisieMblil (pazoBpararess,
IpUYeM YIPaBISIONMKA BXOH (ha3oBpamiarest COSIMHEH C BBIXOIOM JaTduka TeMIlepaTypbel. Tem
CaMBIM aBTOMATHYECKH YCTPAHACTCS HEOOXOMUMOCTh BBHIKIIIOYCHUS W BKIIOUCHHS YCTPOMCTBA MpHU
BO3HMKHOBEHHMHU BO3AYIIHBIX My3bIpel B U3MEPHUTENBHOH TpyOe M CBSI3aHHOMY C 3THM BO3MOXXHOMY
MEePECKOKY YacTOThI TeHEPaLlUH.
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YcTpoiicTBO H3MEpPEHNs KOHIEHTPAMH BOJAHO CyCIEeH3HH ¢ HCIO/Ib30BaHHEM
MHKPOBOJIH
MIIK:  GOIN 09/00
GO1N 22/00
GO1R 27/32

N300peTeHne OTHOCUTCS K yCTPOHCTBAM H3MEPEHH S KOHIIEHTPAMH BOAHOM CYCIIEH3HH C
HCIIOJIB30BAaHAEM MHKPOBOJIH.

B ocHoBe npunnmna paGoThI H3BECTHBIX B YPOBHE TEXHHUKH YCTPOMCTB H3MEPEHHS
KOHIIEHTPAllMd BOJHOH CYCIICH3HH C MCIOJIB30BAHHEM MHKPOBOJIH JIEXHT TOT (akT, 4ro mpu
pacnpoCTpaHEHHH JJIEKTPOMATHUTHBIX BOJH HX CKOPOCTH 3aBHCHT OT JHJIEKTPHYECKOM
NPOHHUIAEMOCTH  CPEABl  pacmpocTpaHeHHs. JIHdNeKTpudecKas MPOHHIAEMOCTh BOJHOM
CYCHEH3UH B CBOIO OY€pelb 3aBHCHUT OT KOJIMYECTBA M 3JEKTPOJHHAMUYECKHX IMapaMeTpoOB
BEILLECTB, HAXOJAIUXCS B BOJE.

B ciyyae m3MepeHHs KOHIEHTPAIMH BOXHON CYCIICH3MH OOBIYHO M3MEDSIOT 3aEPXKKY
pacipoCTpaHeHHs: BOJIH MHKPOBOJHOBOTO JHalia3oHa HAa (HKCHPOBAaHHOM PACCTOSHMH.
HM3pectHO  yCTpOiCTBO HM3MepeHHsS OONBIIMX COAEpXKaHWi BOABI B OyMakHOM Macce mpH
Npou3BOACTBE Oymaru ¢ ucmnons3oBanueM MHKpoBOJH (1. Pekka Jakkula and Esko Tahkola,
Microwave Instrument For High Water Content Measurement In Pulp And Paper Industry.
Electromagnetic Wave Interaction With Water And Moist Substances, 1996, p.115-118),
coliepKaliee reHepaTop NEPEMEHHOH YacTOTH, IEPEJAONIYI0 M IPUEMHYIO aHTE€HHEL, TPYOy ¢
KOHTPOJIMPYEMOH Cpellof, CMECHTEINs U aHaIu3aTop crekTpa. KoHueHTpaus OyMaxHo# Macchl
(kOHIEHTpAIHs CYyCIIEH3UM LEJUTIONO3bl) B AaHHOM YCTPOWCTBE pPACCUMTHIBAETCH IO YaCTOTE
MaKkCHMyMa CIEKTpa CUTHajia MPOMEXYTOUHOM 9acToTEl. OTMEYaeTcs, YTO TOYHOCTH H3MEPEHHS
OIPECIACTCA MANA30HOM NEPECTPOHKH B CTaGHIBHOCTHIO YaCTOTHI H3IyYAIOIIEro reHepaTopa,
ofecrieueHHEe KOTODBIX  fBJISETCA CIOXHOM TEXHMYECKOM 3amadeif, O0COGEHHO IIpH
HMCIIO0JIb30BAHHH YCTPOKMCTB B PEAIbHBIX IIPOM3BOACTBEHHBIX YCIOBHIX.

JpyruM METOZOM OIEHKH 33afIepXKKH PAacIpPOCTPaHEHHs BOJH B KOHTPOJMPYEMOH cpee
ABIACTCA M3MEPEHHE cAaBura (a3 Mexay M3IyYeHHHIM M [PHHATHIM CHTHAJIOM, 4YTO
HCIIONB3YETCs. B M3MEPHTENE KOHIEHTPAIMH ¢ HUCIONB30BaHHEM MHKpOBOjH (2. ITarent EP
0990887A2, GOIN 9/24, omy6. 05.04.2000), coxepxarneM reHepaTop CUrHAA, IIEPEAAIOIIYI0 1
NPUEMHYIO aHTCHHEI, TPyOy C H3MepseMoil Cpefiod, CMECHTeNb, YCTPOHCTBO H3MEPEHHS
¢a3oBoro caBura M yYCTPONCTBO BBIYMCIEHHsS KOHIEHTpamuu. OTMedaeTcs, 4To TOYHOCTE
U3MEPEHH KOHIICHTPAallMM B JAHHOM YCTPOHCTBE BO MHOTOM OMNpeAeiseTcs CTaGHILHOCTBIO

YaCTOTHl HM3Ny4Yalollero reHeparopa. K HejmocratkaM —ycTpoMCTBA HYKHO  OTHECTH



HEOOXOMMMOCTh  MOJJEPXKAHUS C  BBICOKOM  TOYHOCTBIO  YacTOTHI TIEHEpallud B
IPOU3BOJICTBEHHBIX YCJIOBHSX.

AHanorgyHas CXxeMa IPHMEHEHa B MHKPOBOJHOBOM YCTPOMCTBE H CIIOCO0E H3MEpEHHS
KOHIICHTpAIIMK C MCIIOJIb30BaHUEM IM(POBEIX CHrHANBHBIX mponeccopos (3. CN101881739 A,
GOIN 22/00, omy6a. 10.11.2010), oTnuune OT MPEBIAYIIEr0 YCTPOHCTBA COCTOMT B crocobe
omnpezeneHus (azoBOro CABHIa H3TyYEHHOTO U NMPHHSATOTO CHTHAJIOB.

B ommcaHHBIX BBHINE YCTPOMCTBAX TOYHOCTH M3MEPEHHS B OCHOBHOM OIpeneisercs
CTaOMIIBHOCTBIO YaCTOTHI H3JyYalOLIEro TIeHeparopa, YTO M SBIAETCA OCHOBHBEIM HX
HEAOCTaTKOM, IOCKOJBKY ofecneueHne CTabMIBHOCTH 4YacTOThl TE€HEpaldd B LIHPOKOM
TEMIICPATYPHOM JAHAINa30HE pPEalbHBIX IPOM3BOACTBEHHBIX YCJIOBHH IpeACTaBIIsSeT Cco00if
CJIOXKHYIO TEXHHUYECKYIO 3a7a4y.

HauGosee OMM3KUM IO TEXHHYECKOH CYNIHOCTH K IpeIUIaraeMoMy H300peTeHHIO
senserca  MUKPOBOJIHOBBIM ~ WM3MEPUTEJIb  KOHLIEHTPALIMM  BOJHOM
CYCIIEH3UM (4. Bensuun A.Y., Bacmnesmu JLH., Cemenmunk B.I. 23% Int. Crimean
Conference “Microwave & Telecommunication Technology (CriMiCo’2013) 9-13 September,
Sevastopol, Crimea, Ukraine, p.1022-1023 ), B KOTOpOM KOHTPOJHPYEMYIO cpely (CyCIeH3HIO)
NOMEHIAIOT MEXAy JAByMS AaHTEHHAMH, OJHA H3 KOTOPHIX IIOJKIIOYEHA KO BXOMY
MHKPOBOJIHOBOT'O YCHJIMTENS, @ BTOpas K €ro BBIXOXY, MPHYEM COIJIACHO OITHCAHHIO AaHTCHHBI
IpeCTaBISIOT OO0 MITHIPEBEIE U3JTy4aTes i, Pa3MEIICHHEBIC B ITOJIyBOJHOBBIX PE30HATOPAX M3
crexia. Ecmu xoaduImeHT ycuneHus yCWIMTENs TNPEBHINIAET IOTEPH CHUTHANA IIpH
NPOXOXICHUM MEXAY AHTCHHAMH, TO B TAaKOi CHCTEME BO3MOXHBI aBTOKOJIEOaHHS, IJIHHA

BOJIHBI AN KOTOPEIX OIIPEAETIACTCS U3 COOTHOMICHHS

LRe(/2)
Iy =

e €& —  OUIIEKTpUYecKas  IPOHHIAEMOCTh  KOHTPOJIMPYEMOH  Cpejpl,
L — paccrosHue Mexay aHTeHHaMu, n=1,2,...
A Tax KaKk AHDJIEKTpHYECKas MPOHUIIAEMOCTh KOHTPOIHUPYEMOi Cpeibl OXHO3HAYHO CBS3aHA C
COCTAaBOM IIOCHENHEH, TO, H3MEpAs 4YacTOTy aBTOKOJEeOaHHN, MOXHO OIpeJeHTh
KOHUICHTPAIMIO CycleH3uHu. JIONMONHUTENFHO B JAHHOM YCTPOMCTBE COOTBETCTBYIOLIUM
JaTYNKOM H3MEPSETCA TEMIEpaTypa KOHTPOIHMPYEMOH Cpenpl, KOTOpas HCIIONB3YEeTCS JUIA
YTOYHEHHS pe3yJIbTaTOB pacyera KOHIECHTPALUH II0 YacTOTe aBTokojebanuit. OueBHIHO, YTO B
OTJIMYAE OT ONHMCAHHBIX BHIIIE YCTPOHMCTB, TOYHOCTh H3MEPEHHS 3aBHCHT TOJBKO OT
cTabunbHOCTH  (a30BBIX XapaKTEPHCTHK HCIONB3YEMOTO MHKPOBOJHOBOTO YCHIMTENA M
IIAaCCHBHBIX dneMeHTOB (kabeneif). HemocratkoM e JaHHOTO ycCTpoicTBa SBIAETCH

3aBUCHMOCTh  JMala30oHa M3MEPEHUS KOHIEHTPAllMd OT TEMIEpaTypsl KOHTpPOJIHPYEMOi
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CYCIICH3MH M, KaK CJIEACTBHE, HECTaOMIbHOCTh MpPOIECCa M3MEPEHHs Ha rpaHHLax pabodero
JMana3oHa.

CymHOCTh IpeyiaraeéMoro H300peTeHHs MpOMWJUIIOCTPHPOBaHAa Ha IPHUMEpAaxX CO CCHUIKOH Ha
COIPOBOXKAAIOIMIA rpaduyeckuii MaTepral, B KOTOPOM

Ha ®wur. 1 nmoxa3aHbl THINYHBIE 3aBHCHMOCTH OT 4acToThl ko3(d¢dHIueHTa Nepeayy CHrHaIa
MEXIy MPHUEMHOHM M mepenalomeil aHTCHHAMH H3MEPUTENIS KOHICHTPAMKM BOJHOM CYCIECH3HH.
Ha ®ur. 2 moka3zaHa cxeMa MHKPOBOJIHOBOTO YCTPOHCTBa H3MEpPEHHUS KOHICHTPAIHH BOJHOM
CYCIIEH3HH.

Ha ®ur. 1 comomHo#i MHHHEH MOKa3aHa TUMHYHAS 3aBHCUMOCTH OT 4acTOTH Kodddummenrta
mepeayl CUrHajia MexJAy IPHEMHON U mepexaiouieii aHTCHHAMH M3MEPHUTENs KOHIEHTPalUU
BOAHO#M cycneH3uu. CorylacHO NpUBENCHHOH Bbime (opMmyine, Ui Kaxk[od KOHIEHTPaluH
BOJHO# CyCIIeH3HH yCJIOBHS Bo30yxaeHHUS 110 (ase OyayT BHIIOIHATECS HA PAJIE KPATHBIX YacCTOT.
Tak npeamnonoxuM, 4To B Cirydae YHCTOH BOAHI (OTCYTCTBHE HEPACTBOPUMEIX MpuMecei, £c~ 80 ),
JBe Onmkaifinae BO3MOXHEBIE YaCTOTHI BO3OYXICHHSA OY YT PaBHBI fminn U _fminn+1. Kak OTMEUEHO
BBIIC, BTOPHIM HEOOXOAMMBIM YCJIIOBUEM HAINYAA TEHEPALlUH SBJISACTCS IIPEBBIICHUE
KO3 GHIUEHTOM yCHJICHUS YCUIIUTES BEJIMYMHBI 3aTYXaHUS IIPH IIPOXOXKACHUH CHTHATIA MEXKIY
NPHEMHOM M IIepeaoleii aHTeHHaMH. [IpeanonoxumM, 4To K03(hPUIHEHT YCHICHUS YCHUITATEIS
paBeH 33 1B, B 3TOM ciy4yae BO3HMKHOBEHHE I'€HEpallMd BO3MOXXHO B 00JIaCTH NpPEBBULCHUS
KpuBOif kodddunuenra mepenaud (crwiomHas JmHHS Ha Pur.l) yposHs -33 npb. 310
coOTBETCTBYeT npubmM3uTensHo obmactu oT 1480 mo 1620 MI'ny na @wr. 1. IIpn HawanpHOM
BHIOOpE mNapaMeTpOB M3MEPHTENBHOTO TpakTa (IuaMeTpa HW3MEpPUTENbHOH TpyObl, JUIHH
HOABOIAIIKX Kabeneil) noOuBarOTCA MAKCUMAJIBHO BO3MO)KHOTO COBIIAJCHHUS BEIHYHHEL frminn C
HAyaJioM 30HBI BO30Y)XIOEHHS TNpPH MHHHAMAIBHO BO3MOXKHOM pabodeii Temmeparype
KOHTPOJIMPYEMOii CyCIIeH3HH. B TaHHOM nprMepe 3Ta 4acToTa JO/DKHA ObITh paBHa WM Gonblie
sHayenus 1480 MI'n. HyxHO OTMETHTB, 4TO HEOOXOIHUMBIM YCIOBHEM IUIS OJHO3HAYHOCTH
U3MEpEHUH  ABJIACTCA IIPEBHILIEHHE CICAYIONMIEH BO3MOXHOM 4YacTOTOM I€HEpalMH IIpH
3aII0JIHEHAH H3MEPHTEINILHOM TPYOBI UHCTOM BOXOM fomin,n+1 IPABOM rpaHUIIBI 30HEI BO30YKICHHS,
T.e. B JJAHHOM npuMepe oHa NowkHa ObrTe Gombme 1620 MI'm (®wur. 1). Ilpn ysemyenun
KOHIIEHTPAIlUH BOJHOW CYCHIEH3WH AUBJICKTPHYECKas NMPOHHUIAEMOCTh mocienneit u AN OynayT
YMEHBIIATHCH H, COOTBETCTBEHHO, COTJIACHO IIPHBEACHHOM BhIE (OpMYyJie, YaCTOTa reHEepaIHi
Oyner Bo3pactaTh. B TakoM cifyyae MakCHMAaJIbHO BO3MOJXKHAsI H3MepsieMast KOHIICHTpaIus Oy aer
COOTBETCTBOBATh MAaKCHMAJIbHOMY 3HAUEHHIO YaCTOTHI fmaxn Ha Dur. 1 (mpaBoii rpaHuIe 30HbI

BO30yxIeHus). HyXHO OTMETHUTh, YTO I€OMETPHS CHCTEMBI TaK XK€ JOJDKHAa oOecrneyuBarh
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HE MPEBBIIICHAE MPEABIAYIICH BO3MOXKHON YaCTOTOU I€HEPALMH  fmax,n-1 JICBOM IPaHULBI 30HBI

BO30YXJICHUS.

W3BecTHO, 4TO € pPOCTOM TEMIEPATypsl OUAJICKTPHYECKas HPOHUIIAEMOCTH BOIBI
yMeHbIaetcs. M3 3roro cnenyer, YTo BENTMIHHA fmin,n, COOTBETCTBYIOINAS YaCTOTE BO3OYKICHHS
IpH 3alOJIHCHAW M3MEPHUTENbHOM TpyOBl umMcTOif BOmOM, OyleT yBenuuumBaThCia. B cBOIO
O4Yepenb BENHYHHA fmaxn WIMEHATHCA He OyHeT, Tak Kak OHA ONMpENCNIAeTCS IapaMeTpaMu
CHCTEMBL. DTO O3HAYa€T, YTO AMANA30H M3MEPEHHS KOHLEHTPAIMH, ONpEaeNIseMbli pasHOCTHIO
Smaxn = fminn , OyACT yMEHBIIATHCHA, NPHYEM, YEM BEHINIE TEMIIEPATypa CYCIEH3HH, TEM YXKe
IIMana30H W3MEPEHHSL.

IIpn dayxTyanusx CBOUCTB KOHTPOJHPYEMOH CyCHNEH3MHM MOHANa30H H3MEpeHHs
KOHICHTpalMd B JAHHOM YCTPOHCTBE HEOOXOOMMO €€ MAOIMOTHHUTEIIFHO OrPaHHYHBATH,
IIOCKOJNBKY CYHIECTBYET pa3jiMyie MEXIY BEIMYMHAMHM 3aTyXaHUs, HEOOXOMUMBIMH I
BO3HHUKHOBCHHS M nojuepxanus renepanun. Ha ®wur. 1 ypoBeHs moimep)kaHus I'eHEpanHH
CHMBOJIMYECKH OTOOpaxkeH smHMeH -36 nb. M3 ®wur. 1 BHAHO, YTO €CIM BO3HHKHOBEHHE
KoneOaHui NpU 3alONIHEHUH TPYOb! YHCTOM BOJOM BO3MOXKHO TOJBKO HA YacTOTE fminn , TO
nojsiepkanue KoneGaHui BO3MOXHO TaKKE€ H HA YacToTe fminn+: . B TakoM ciydae
IDPOXOXICHHE O00JIaCTH  IOHMKEHHOM  IUIOTHOCTH  (BO3AYIIHBIX  My3bIpeil)  Mexmay
U3MEPHUTENIFHBIME QHTEHHAMH B IIOTOKE BOXHOM CYCHEH3HH MOXET IPHUBECTH K MTHOBEHHOMY
YMEHBILUCHHUIO 3aTyxaHus curaaia. Ha ®ur. 1 3aBucuMocts K03 HIMeHTa epeaun CUrHaIa
MEXIy MIPUEMHOMR M Nepeialolelf aHTCHHAMU H3MEPHTENIS KOHIIEHTPALUH BOXHOMN CYCIIEH3HH OT
4acTOTHI JUISL TAKOro Ciydas oTroOpakaeTcs B BHJE IITPUXOBOM JHHHH. OJHOBPEMEHHO 3TO
NPUBEJET K SKBHBAJICHTHOMY YBEJIMYECHHIO KOHIIEHTPALMH CYCIICH3MH 3a CYET 3HAUYHTEJILHOrO
YMEHBIICHUS JUDJIEKTPUYECCKON NMPOHHIIAEMOCTH CPEAbl B MPOCTPAHCTBE MEXAY aHTCHHaMH. B
pe3yJibTaTe MIHOBEHHAS YacTOTa FEHEPAIlMd MOXET CYIIECTBEHHO NPEBBICHTH 3HAYCHHUE fmaxn U
IIPH BO3BpaTe€ CBOMCTB CYCHEH3MH K CTAIlHOHAPHOMY 3HAUYEHHIO YaCTOTA MOXET YCTaHOBHUTHCH
HA 3HAYECHHUH fminn+l, TIOCKOJIBKY 3Ta YaCTOTAa HAXOAUTCS B 30HE HOJACpKaHHA reHepanun. B
TaKOM CJIy4ae BO3BpAaT yCTPOHCTBA K HOpMAJIbHOMY paboueMy pexXHMy BO3MOXKEH TOJIBKO IOCIE
MIOJIHOTO BBIKTIOYEHHUS U ITOCIIEAYIOIEro NOBTOPHOTO BKIIIOYCHHUS.

Ilenpto HacTosmero u300peTeHUs SBISETCS PACIIMPEHME OHAla30Ha B YCTPOUCTBE
M3MEPEHHs KOHLIEHTPAIK BOAHOM CYCHEH3HH C UCIOJIG30BAHHEM MHKPOBOJIH IIPH H3MEHEHHH
TeMnepaTypel. JUI1 3TOro B ONHCaHHOW BHINIE CXEME YCTpoiicTBa B Lenmb OOpaTHON CBA3M
MHKPOBOJIHOBOTO YCHJIMTEJIS JOIMOJHUTEIBHO IOCIEAOBATENBHO BKJIIOYAIOT MHKPOBOJIHOBBIMH
KJIIOY M yHIpaBiseMslii ¢a3oBpamarens, npudeM ¢a3oBpaiareib KOHTPOIMPYETCS CHTHAIOM C

BBIXO/A JATYHKA TCMIICPATY PEI.
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Ha O®wur. 2 nmokazana cxema npemaraéMoro ycTpoicTBa H3MEPEHHS KOHICHTPALHH
BOJHOM CyCIIEH3UU.

VYerpoiictBo paboraer cinexyronmM obpasom. [IpuemHas 3 u nepepaiomas 2 aHTEHHBI
pa3MEIIEHbl Ha IIPOTHBOIOJIOXKHBIX CTOpPOHaxX TPyOst 1 ¢ BOHHO#M cycneH3uel, 3amojlHEHHOM
KOHTPOJIUPYEMOH XHUIKOCTHIO. BEIGOPOM JUTHHEI BHEIIHUX MOABOIAINMX KaGereil M HaYanbHOTo
CHFHAaJla HAa YNpaBisiomieM Bxoje ¢asoBpamaresis 5 NpHd MHHHMAJIBHOM TeMIeparype
KOHTPOJIIPYEMOH BOJHON CyCHIEH3MM IOACTPAHBAIOT YacTOTY BO30Y>KACHHUSA MHKPOBOJIHOBOIO
ycmmurens 4 Ha 4ucTod Boae (Jiubo Ha BOAE C MHUHHUMAIHHO HEOOXOAMMOU KOHI[EHTpaIUeH
npuMeceii) 1m0 BO3MOXHOCTH Omibke K TOYKE Hayala 30HBI CaMOBO3OYXIEHHUS fiminn.
QyHKIUOHATBHYIO 3aBHCHMOCTh YIpaBIsiomero cursaiga ¢asoBpamarens S or cHraana
Jardyuka 6 Temnepatypbl BBIOMpArOT TakoM, YToObI IPH 3alOJHCHHH HU3MEPHUTENLHOH TPYyOb! B
BHIE YydacTka TpyOompoBoma 1 uHCTOM BOmOM uacToTa BO3OYKHCHHS YCHIUTENS IPH
M3MEHEHHH TEMIEPaTyphbl HE H3MEHSIACH (T.€. YaCTOTA fmin,n OCTABATIACH HEM3MEHHOU B HayaJe
30HBl BO30YXICHMS MMKpOBONHOBoro ycwiurens 4). B stom ciyuae ycrpoiictBo Oynmer
(buKCHPOBaTH TONBKO TE H3MEHEHHS IUIICKTPUYECKON MPOHHIAEMOCTH BOAHOM CyCHEH3UH,
KOTOpble OOYCHOBJICHBI HAJIMYMEM HEPacCTBOPUMBIX NpUMECEl, W AHANa30H OJHO3HAYHOTO
u3MepeHus He OyAeT 3aBUCETh OT TEMIIEPATyPHIL.

MHuKpOBOJIHOBBI# KITIOY 8 IpefHa3HAuYeH IS IMEPHOAMYECKOTO pa3phiBa Lend oOpaTHOM
CBA3M YCWIUTENS H, COOTBETCTBEHHO, IE€pe3alycKa IIpolecca TIEHEpaluH. TeM CaMBIM
aBTOMATHYECKH YCTPAHAETCS HEOOXOAMMOCTh BBIKIIOYEHHS M BKJIFOYCHHS YCTPOWCTBA IIpH
BO3HMKHOBCHHH BO3AYIIHBIX My3blpeli B M3MEpUTENbHONH TpyOe 1 M CBA3aHHOMY C 3THM
BO3MOXHOMY IEPECKOKY YaCTOTHI FeHEPALIHH.

Yacrorta reHepauuu U3MEpPAETCS C NOMOIIBIO YacTOTOMEpa 7, KOTOPBI B CBOIO O4Y€pelb
IIOKa3hIBACT BEJIMYNHY KOHIIEHTPALHH BOJHOM CyCIICH3HH.

BBeneHue OMOJHUTENBHBIX 3JIEMEHTOB IO3BOJIAJIO HCIIONB30BATh JAHHOE YCTPOMCTBO
JUIA U3MEPEHNS KOHICHTPAIMK CYCIICH3HH LEJUTIONO3bI B ITHPOKOM TEMIIEPATypPHOM JHAIa30He
HEMOCPEACTBEHHO IOCNEe THApopa3buBaTesns MpH MPOU3BOACTBE Oymarm U3 MakyJaTypsl, YTO

HEBO3MOXXHO OCYINCCTBUTH C HCITOJIb30BAHHEM APYTHX )’CTpOi;ICTB



@opmyia n3o0peTenus

YCTpPOHCTBO H3MEPEHHs KOHLEHTPAlMH BOIHOW CyCHGH3HH C HCHONb30BAHHEM
MHKPOBOJIH, COACPXAINEC MHKPOBOJIHOBOH YCHIIMTENb, H3MEPUTENBHEIM TPAaKT B BHAE
OTpe3Ka TPyOOIPOBOA C KOHTPOJIHPYEMO CyCIIeH3HE H, Ha IIPOTHBOIIONOKHBIX CTOpOHaX
KOTOpOr0 yCTaHOBJICHBI INpHEMHAas M MEpEJalolas aHTeHHB, a TaKKe JaTuHK
TEMNEpaTypbl, MNPHYEM BXOX MHKPOBOJHOBOIO YCHJIHTENS COEJHHEH C BEIXOIOM
IPHEMHOH aHTCHHBI, & €r0 BBIXOJ — C BXOJOM MEpENAIOIeif aHTEHHBI H ¢ BXOJOM
HacTOTOMEpa, OTAMYAIOMIeeCs TeM, YT0 MHKPOBOJIHOBOM KIIOY M YIIPaBISEMBIi
hasoBpamaTenb BKJIIOYCHBI [OCIEAOBATENBHO H YCTAHOBIICHE! B PaspeIB LIEMH MEXIy
BBIXOZIOM YCHJIATENI U BXOJOM H3JIy4aiomiell aHTCHHBI, IPHYEM YIPABIAIOMHNA BXO

(hasoBpamarens coeMHEH C BHIXOZOM JATYHKA TEMIEPATYPHL.



YcTpoiicTBO H3MepeHHs KOHIEHTPAMH BOHOM CyCIIEH3HH C HCI0JIb30BAHHEM

MHKPOBOJIH

B W, YW,»,,,V.,W,W%_w,.,m.,Wm.% ! X, :

trmaxn-1 fminnet tmax,net f. My

O®ur. 1.



YerpoiicTBO M3MepeHHs KOHIEHTPALUN BOTHOM CyCIIEH3HH C HCI0/Ib30BAHHEM

MHKPOBOJIH

OQur.2.
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