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JEKTPOXUMUYECKUHA MOJIYJb CEHCOPA
N T'EHEPATOPA T'A3A

Po3po0ieHo Momynb y ckiaai aMIepoMEeTpUIHOIO CEHCopa 1 reHepaTopa XJjopy. I'eHeparop mpu3Ha4eHO
JUTS TUCTaHIIHHOTO TECTYBaHHS 1 CKOPOUEHHS TPUBAIOCTI MepexiHUX mpoleciB ceHcopa. [Tokazano, mo
3 METPOJIOTTYHOI TOUKH 30py MapaliefibHe PO3MillleHHs ceHcopa 1 reHepaTropa B OAHIN IUIOLIMHI Ma€ Iepe-
Bary HaJ TaHIEMHUM OCBbOBHM, IPOTE 3MYILIye BUKOPHCTOBYBATH HECTaHIAPTHI KOPIYCH 30LIBLICHUX
rabapuTHHUX PO3MIPIB.

Pa3pa60TaH MOAYJIb B COCTAaBC aMIICPOMETPUICCKOr0 CCHCOpAa U IreHCpaTOpa XJopa. FeHepaTop npeaHa-
SHA4YCH JId JUCTAHIIMOHHOI'O TCCTUPOBAHUA U COKPAIICHUA IMPOAOJIKUTCIBHOCTH NEPCXOAHBIX ITPOLCC-
COB CCHCOpaA. HOKaBaHO, 4qToO C MeTpOHOFI/I‘{eCKOﬁ TOYKHU 3PCHUS MapaJlJICIbHOC Pa3MCIICHUC CCHCOpa U
reaeparopa B O,Z[HOfl TJIOCKOCTHU UMECT NPCUMYIICCTBO HAJl TAHACMHBIM OCCBBIM, KOTOPOC OJHAKO BBIHY-
JKIAACT UCIIOJIb30BATh HECTAHAAPTHBIC KOPITyCa YBCIIMUCHHBIX I a6apI/ITHI>IX pasMcCpoB.
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A module within the amperometric sensor and generator chlorine is developed. Generator is designed for
remote testing and reduction continuance of transitional sensor’s processes. Shown that the metrological
point of view the parallel sensor and generator arrangement in one plane preponderate than the tandem
axial, but constrains to use non-typical bodies with increased overall sizes.

BBenenune. IIpoGiieMa METpOJIOTHYECKOTO OOECIIEUEHUSI CPEICTB MOHHTO-
pUHTA OKPY’KAIOIICH Cpelbl aKTyalibHa BCET/Ia BCIEACTBUE 3HAUUTEIIBHBIX MaTe-
pHANBHBIX 3aTPaT HAa €€ MPOBEJCHNE, KOTOPhIC BKIFOYAIOT KAK CTOUMOCTH JTaJIOH-
HBIX Ta30BBIX CMECEH W aMOPTH3AIlMI0 00OPYIOBaHMs, TaK M OIJIATy KBaTU(PHUIU-
poBaHHOrO nepcoHana. OCOOEHHO BENMKHU 3aTpaThl Ha OOCIY>KMUBaHUE MHOTOKA-
HAJIBHBIX CTAIMOHAPHBIX TA30aHAM3ATOPOB, MaTYUKHA KOTOPBIX YACTO PACIIOIOKE-
HBbl B TPYJIHOJOCTYITHBIX M OMACHBIX MECTaxX, BCJICACTBUE YETO WX NEMOHTaX, 3a-
MEHa M OTMpaBKa Ha MOBEPKY, KaK W TECTHPOBAHUE MO MECTY YCTAaHOBKH, TIPEI-
CTaBJISIOT 3HAYNTEIBHBIC TPYIHOCTH U COMPSDKEHBI ¢ HEMaIBIMU pacxonamu. [lo-
ATOMY BCSIKOE€ YIPOIIEHUE MPOIIEAYPHI METPOIOTUIECKOTO OOSCIICYCHHS B paMKax
JIOTYCTUMOTO C TOYKH 3PEHUS TOCYNaPCTBEHHBIX M OTPACIEBBIX CTAaHAAPTOB SBJIS-
€TCS IeNbI0 OOJBITUHCTBA TTOMCKOBBIX M MPUKIATHBIX HCCICIOBAHUN B 00JaCTH
pa3pabOTKU CPEJACTB U3MEPECHUM.

Oc00EHHOCTHI0O XUMHYECKIX CEHCOPOB, B TOM YHCIIC H aMIIEPOMETPUIECKOTO
THUIIA, SBJISETCS POCT BPEMEHH TEPEXOIHBIX MPOIECCOB, KOTOPHIA HAOIIOIaeTCs
pYU UTUTETHFHOM WX HAXOXICHUU B aHATU3UPYEMOU cpene 0e3 OompeensieMoro
KOMITOHEHTA, YTO CBS3aHO C aJICOPOIMOHHBIMU SBICHUSMH W MPUHIUAMAATLHO HE
MOJKET OBITh YCTPAHEHO APYTHM CIIOCOOOM, KpOME KaK MEPUOTUICCKON TPEHUPOB-
KOH CeHcopa MOBEPOYHOM ra3oBoii cmechio [1].

[enbto nmaHHOM pabOTHI sSIBIsIETCA pa3paboTKa crocoda MUCTAHIIMOHHOM MO-
BEPKH aMIIEPOMETPUYECKUX Ta30BBIX CEHCOPOB M CHUXCHUS BPEMEHH WX Tepe-
XOIHBIX MPOIIECCOB MPH JITUTEIHHOM OTCYTCTBHHU OTPEIEIIEMOTO KOMIIOHEHTA B
aHANMM3UpyeMoM Bo3ayxe. sl mMpakTUYecKuX Iesield NUCTaHIIMOHHOTO MOHHUTO-
pUHTA MPOMBINIJICHHBIX OOBEKTOB CTAIMOHAPHBIMA MHOTOKAHATHHBIMH Ta30aHa-
JU3aTOpPaMH OCOOBIA MHTEPEC MPEICTABISIOT CHCTEMbI, B KOTOPHIX Ta30BBIA CEH-
COp, HaIpuUMeEp, XJI0pa ¥ UMIYJIbCHBINA JICKTPOXUMHUSCKHAN reHepaTop xiopa (na-
Jiee — MUKPOTCHEpaTOp) COBMEIICHBI B €IMHOM MOJyJe. B HeM 00e 3JeKTpOXUMH-
YECKUE SIMCUKU OPUEHTHUPOBAHHBEI JIPYT OTHOCHUTEIBHO JIPyra ONpPEACICHHBIM 00-
pa3oM, MO3BOJISIONIUM KaK M3MEpPEHUE KOHIICHTPAIMU XJIOpa B aHAIHU3UPYEMOM
BO3IyX€, TaK ¥ IEPUOTUICCKYIO TUATHOCTHKY CEHCOPHOTO AJIEMEHTA TIPHU TTOMOIIT!
MUKpPOTEHEPaTOpA.
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PesyabTaThl padornl. Onpenenwii KOHCTPYKIIMOHHBIC MaTepUabl, IMPH-
TOJIHBIC JUISl CO3/IaHUsI CUCTEMBbI, M300paxkeHHOW Ha puc. 1: dTopomiact, MuHe-
paJIbHOE CTEKJIO M HE COJCpPIKAIIHEe XJIOPA TOJMMEPHBIC MaTePHAIIbl, IETAIHA U3 KO-
TOPBIX UMEIOT MIaKyI0 moBepXHOCcTh. CeHcop (1) m mukporeneparop (5) 3akper-
JSUTA B pa3beMHBIX MOJUATHICHOBBIX 00oiMax (9). O6oitmbl (9) comepxat Kob-
IIEBbIC KOHTAKTHI (6) M3 TUTAHOBOH (HOJIBIH, K ycaM KOTOPBIX KPEIHIU THOKHE TO-
koo 1BojbI (8). Mexny oboliMaMu CeHCOpa M MHUKPOTEHEPAaTOp YCTaHABIMBAJIH
¢dukcatopsr (4). Brok 3IEKTPOXMMHYECKHX SYEEK MHPHU TOMOIIHM 3IMOKCHIHOTO
komnayHna (7) Kpenmwin K THUITY Kopryca sueiku (2), N3roTOBJICHHON U3 CTEKJIa.
XJ10p U3 OKpYXKAroIIed cpelbl Momaaal Ha KaToj CEHCOpa, COPHEHTHPOBAHHOTO K
OTKpBITON 4acTu kopmyca (2). [Ipu BKIIOYEHHH MHKpOTeHepaTopa XJIOp depes
nuddy3nonnsii 3a30p (3) mocTymana B ra30BO€ MPOCTPAHCTBO CEHCOPA, BHI3bIBAS
€ro PeakIio U YaCTUYHO YXOJs B aTMOChepy.

HccreoBainy 3aBUCUMOCTD CHTHAJIA CEHCOpa ¢ pUC. 1 OT CHIIBI TOKa HA MHK-
poreHeparope, XJIop OT KOTOPOrO MOT KaK BOCCTaHABIMBATHCS Ha pabOdYeM dJIeK-
TPOJIe CEHCOPa, TaK U Yepe3 IITYIEPa BEIBOJUTHCS B OKPYKAIOIIYIO CPEy.

[ WLV T - FURN (O
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Puc. 1. Cxema 31eKTPOXUMUYECKOTO MOA YIS C OCEBBIM TaH/IEMHBIM pa3MEIEHUEM CEHCOpa
U MUKporeHeparopa xJyopa. [losicHenust B TekcTe.

[TokazaHno (puc. 2), 4To pu cuiie Toka Ha MuKporenepatope ot 0,5 1o 1,0 MA
BEeITMYMHA CUTHAJIA CEHCOpPA COCTaBisuIa MpuOm3uTenbHO 50 % OT 3TOW CHIIBI TO-
Ka, T.C. CTCIICHb M3BJICUYCHHs XJIOpa ceHcopoM cocTaBisuia 50 %, a BTopas mojo-
BHHA XJIOpa yXouia B atMochepy.

Crabunm3anus CUuTHaIa CeHCopa TOCTUTAIOCh He MeHee yem 3a 500 c.

[Tpu Tokax Ha reHepaTope Menee 0.75 MA IUTETHFHOCTH MIEPEXOAHBIX MPO-
IIECCOB BO3PACTACT HA CTOJIBKO, UTO OKUIAATh UX OKOHYAHUS HE UMENO0 CMBICIA.
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JInis cpaBHEHUsI HAa pUC. 2 MPHUBEACHBI Pe3ybTaThl KAJIMOPOBKH CEHCOpa OT
BHEIIHETO0 TeHepaTopa MOBEPOYHOM cMecH [2], XII0opoBO3ayIIHAS CMECh OT KOTO-
poro noctynaia ¢ pacxogom 20 n/a B agantep (7).
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Puc. 2. IlepexonHasi XapakTEpUCTHKA CEHCOPA SIEKTPOXUMHUYECKOTO TaHAEMHOTO MOJIYJIS IPU
nojaue xjopa ot craiuonapHoro (1 — 3) u Bcrpoernoro (4 — 6) reHepaTopoB.
Cuma toka, MA: 1,4-4:2,5-2:3,6-0.5.

Kak BumHO U3 puc. 2, mojgava Xjopa OT MUKPOTEHEpaTOpa XapaKTEepPU3yeTCs
OoJiee NIUTENbHBIMUA IEPEXOIHBIMU MPOLIECCAMHU, HO, TTPU OJUHAKOBOM KOJUYECT-
B€ MPOMYILEHHOTO Yepe3 CUCTEMY XJIOpa, 0oJiee BHICOKOW CTEMEHbIO €ro U3BJieUe-
Husd. [Ipu moBepke ceHcopa OT MUKPOTEHEpATOopa B UMITYJILCHOM PEXUME HAOIIO0-
JaeTCs MEepPexXo]i CUTHajla Yepe3 MAaKCUMYM, BEJIMYMHA KOTOPOTO JUHEHHO BO3pac-
TaeT C YBEJIIMUECHUEM CHJIbI TOKA.

[To maHHBIM pHUC. 2 U TOTIOTHUTEIHHBIX OTIBITOB HA PUC. 3 OCTPOCHA 3aBUCH-
MOCTb CUTHaJIa CEHCOpa OT CHJIBI TOKa COOTBETCTBEHHO Ha MUKPOTEHEpPATOPE U Ha
BHEIIIHEM T'eHepaTope xJiopa. JINHEHHOCTh 00erX 3aBUCUMOCTEH yKa3bIBaeT HA J10-
MIyCTUMOCTb MPOBEPKHU CEHCOPOB OT BCTPOCHHOTO MUKPOTEHEPATOPA.
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Puc. 3. 3aBUCHMOCTh TOKOBOTO CHT'HAJIa CEHCOPA IEKTPOXUMHUYECKOTO TAHAEMHOTO MOJTYJISI OT
MOCTOSIHHOTO TOKa Ha UCTIBIThIBaeMoM (1) u cTanmonapHoM (2) reHepaTopax xjopa
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Takxe TpoBEeICHO U3MEPEHHUE XJIOPA B BO3JYXE AIEKTPOXUMUUYECKUM MOJY-
neM ¢ puc. 1 B quddy3uoHHOM pexume, 4TO MokKazayio Oojiee MEIJIEHHOE ycTa-
HOBJICHHE cuTHajia B 1.5 pa3a mMeHbIero, 4eM MmpH Iojadye MOBEPOYHONM CMECH C
pacxojom 20 /4.

Takum oOpa3oM, MOKa3zaHa BO3MOXKHOCTh MOBEPKU CEHCOPOB JJICKTPOXUMHU-

YECKOr0 MOJYJsl Kak B UMITYJLCHOM PEKHUME MUKpPOreHepaTopa, Tak u B Auddy-
3MOHHOM OT BHEIIHETO MCTOYHHKA MOBEPOUHOU cMmecu. JlnuTenbHOe BpeMms mepe-
XOJTHBIX TIPOLIECCOB MPHU TaHJEMHOM PACIONI0KEHUU CEHCOpa U reHepaTopa, Opu-
E€HTUPOBAHHBIX JPYr 3a APYroM IO OOIIed OCH CUMMETPHUH, 3aCTaBUJIO UCKaTh
MHBIE CIIOCOOBI UX pa3MENIEHUs C LENbI0 YCKOPEHUs Mpollecca KaTMOPOBKHU U CO-
OTBETCTBEHHOM 3KOHOMUU peECypca BCTPOCHHOTO TeHEpaTopa.
[IpenyioxkeHa KOHCTPYKIMS MOJYJSE BO (TOPOIJIACTOBOM KOPHYCE C IUIOCKO-
napajuielibHbIM PAacHOJIOKEHUEM CEHCOpa M TeHepaTopa B BHJE OTACIbHBIX
ANEKTPOXUMHUYECKHUX sUEEK, paboyue 3JIEKTPOJbl KOTOPBIX JIEKAT B OJTHOM IMIIOC-
koctH (puc. 4).

A-A
@21 218

Puc. 4. Cxema 371€KTPOXUMUYECKOTO MOAYJIS C IIOCKONapaieTbHbIM
PaCIIOJIOKEHUEM CEHCOpa U I'eHepaTopa.:

1 — ceHcoD; 2 — reHepaTop; 3 — KOpIyc; 4 — ra3oBblid 3a30D; 5 — muddyY3MOHHOE OKHO.

[TokazaHo, yTo OOIIKI BUJ TEPEXOAHBIX XapaKTEPUCTUK PEaKIUU CEHCOpa Ha
paboTy BCTPOEHHOTO T€HEpaTopa OJMHAKOB ISl TAHAEMHOTO W MapaijIeIbHOTO
pacnionoxkenusi. OIHAKO B MOCJEAHEM BapUaHTE IIUTEIbHOCTh MEPEXOIHOTO MPO-
1ecca COKpallaeTcsi, a CurHaia cencopa nosbimaercs. [I[puunHa cocTout B cokpa-
IICHUM BPEMEHU aJCOPOIMOHHOIO HACBIIICHUS KOHCTPYKIMOHHBIX 3JIEMEHTOB
IIEKTPOXUMHUYECKOTO MOMYJIS BCJASACTBHE YMEHBIICHHS IIIOIIAAd KOHTAKTa I10-
CJIEIHUX C TEHEPUPYEMBIM XJIOPOM.

JIOTIOTHUTENTbHBIMU AKCIIEPUMEHTAMHU TI0Ka3aHO, YTO C IEJIbI0 DKOHOMHU
pecypca MUKpOTE€HEpaTopa ClIeNyeT COKpalaTh KOJIUYECTBO AIEKTPUUYECTBA MOBE-
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POYHOTO UMITYJIbCA MOBBIIIAS CUTY TOKA B HEM 3a CUET YMEHBIIEHUS €ro JJIUTElb-
HoCcTHU. [Ipu 3TOM KauecTBO MOBEPKU CEHCOpA HE CTpajacT Ojarojaps COKpalle-
HUIO aJICOPOIIMOHHBIX MOTEPh XJI0pa MPHU IMIOCKOMapaIeIbHOM pa3MEIIeHUN s4e-

CK JJICKTPOXUMHYCCKOT'O MO YJIA.

BoiBOABI.

Pa3paboTan »leKTpPOXUMUYECKHI MOJYJIb B COCTaBE CEHCOpa U MUKpPOTeHe-
paTopa xJiopa, KOTOPbIi JOMYCKAeT AUCTAHIIMOHHYIO MOBEPKY U TPEHUPOBKY CEH-
copa 0e3 yJacTHs 4eJiOBeKa.

JlokazaHO JOMYCTUMOCTh MOBEPKU CEHCOpPA B UMIYJIILCHOM PEXUME PaOOThI
BCTPOEHHOI'0 TeHepaTopa.

[lokazaHo, 4TO MJIOCKOMAPAIJIEIBHOE PACIOIOKEHUE CEHCOpa U reHeparopa
HauOoJsiee BBIFOJHO C TOYKU 3PEHUS METPOJIOTMYECKUX XapPAKTEPUCTUK MOMIYJI,
XOTSI UMEET HEJOCTAaTOK — KOPMYC HECTAaHJIAPTHHIX TabapUTHBIX pa3MEpPOB, KOTO-
pbhle yBEIWYEeHBI OOJiee YeM B JIBa paza MO CPAaBHEHUIO C pa3MepaMu CEHCOPOB
yHupummpoannoi cepun HTYY «KIIN».

PexomeHyeTcs ¢ 1es1bl0 SKOHOMHUH pecypca reHepaTopa MpoBOAUTh MOBEPKY
CEHCOpa UMIYJIbCAMU C MEHBIIUM KOJIUYECTBOM JJIEKTPUUYECTBA, MPOMYIIEHHOTO
yepe3 reHepaTop, CUjla TOKa KOTOPBIX YBEJIMYEHA 3a CYET COKpalleHUs UX JJIH-
TEIbHOCTH.
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