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TPYBUYATASA 3AIIMTA PATHOYACTOTHOM CHUCTEMBI JIIA YIYYIIEHUA TOBBIYHA
TAXEJBIX HE®@TEINPOAYKTOB

O0s1acTh TeXHHUKH

JanHoe H300pPETCHHE OTHOCHTCS K CHCTEME UL COACHCTBHS MOOBIUE YTJICBOJOPOAOB, B YACTHOCTH K
TpyOUaTOH 3aIuTe I CHCTEMBI JOOBIMH, B KOTOPOH HCHOJB3YETCS PAXHOYACTOTHBIH HATPEB BBICOKOBI3KHX
YIJICBOJOPOJOB HA MECTE NPH NOMOIINM AHTCHHBIL, COJACPIKAINCH KOAKCHAIBHBIH MACCHB mpeoOpaszoBaTeici

PEKUMOB.

YpoBeHb TEXHHKH

B zasBke Ha MexayHapoaubiii mateHT Ne2016/024197, momaHHOW 3asgBUTENIEM, PACKpPhITA CHCTEMA,
coJeprKaImat:

- paj:[noqacrmnmﬁ TCHEPATOD, HOZ[XOI[}IH.[I/Iﬁ A1 TCHCPHPOBAHUA DJJICKTPOMATHHUTHOIO CHIHAJA,
KOAKCHATBHYI0 TIEPEAAIONIYI0 JIMHHIO, MPHCOCANHEHHYI0 K TEHEPATOpy M MOAXOIIYIO IS TEpeiavd CHrHaja
BIOJNh APCHAKHOHW TPYOBI, NpHUYEM YKA3aHHAA KOAKCHAIBHAS JHHHSA COACPKHT HAPY)KHBIH IPOBOJHHK H
BHYTPCHHHI ITPOBOJIHHIK, KOTOPBIC PA3ACICHBI CIOEM IUICKTPHUICSCKOTO MaTeprana,

— TO MCHBIICH MEpPEe OAWH MPCoOpazoBATCIA PCKUMOB, KOTOPBIH PACHOJOKCH BIOIb KOAKCHATBHOI
TIEPEIAIOIICH JIMHUH, NMPEPHIBACT YKA3aHHYIO JTHHHIO BHYTPH APCHAKHOHW TPYOBI M COACPSKUT IEPBBIH M BTOPOH
MPOBOJHUKY, TPHYEM IEPBBIH IPOBOJHHK ITPEOOpa3oBaTeisl 0OCCHEUMBACT 3JICKTPHYCCKOE COCIUHCHHE MEXKIY
HApPY>KHBIM TPOBOJHHKOM IIEPEJAIONICH JHWHHH B MECTOIOJIOKCHHH [0 IIpeoOpas3oBarenss H  HAPY>KHBIM
MPOBOJHUKOM TIEPEIAMONICH JHHHUH B MCECTONOJOKCHHU IIOCJC IpeoOpas3oBareiii, a BTOPOH IPOBOJHHK
npeoOpa3oBaTeNsl PEKUMOB  OOCCIEUMBACT 3JICKTPHYCCKOE COCAMHCHHEC MCEKAY BHYTPECHHHM ITPOBOJIHHKOM
NepeArOIICH THHUH B MECTOTIONIOKECHHH 0 MPeoOpa3oBaTessl U BHYyTPCHHUM IPOBOAHUKOM NEPEAAOIICH THHUY B
MECTOTIOIOKCHUH TTOCTIE Mpeodpa3oBaTe,

— TIPH 3TOM YKAa3aHHBIH II0 MEHBIICH Mepe OJHH MPeoOpa30BaTeiIb PEKUMOB IMOAXOAUT I 00CCICUCHUS,
B IPUCYTCTBHH pAJUOYACTOTHOTO CHTHAJAA BAOMb KOAKCHANBHON IEpEJAIOMCH JHMHUM, HAPYIICHHA
Ju(p(EepeHIHATBHOTO PEeKUMA PACHPOCTPAHEHHUA CHTHAJIA BAOJb KOAKCHANBHOH mNeperaroIieidl THHHH H AT
HABCACHUSA TOKA B HAPYKHOM IPOBOJHUKE YKA3AHHON JIMHUY U CO3TAHUA JICKTPOMATHUTHOTO MOJIS B OKPY KArOLICH
001acTH, YTO MPUBOJUT K HATPECBAHHIO YIJICBOAOPOIOB BHYTPH PE3EpBYyapa.

B cootBercTtBHEH C NPCANOYUTUTCIIBHBIM ~ BAPHAHTOM  BBIIOJTHCHHUA CHCTEMA  COACPIKHAT Ha60p
mpeoOpa3oBaTeNicii PSKUMOB, PACHPCACICHHBIX BIOJb KOAKCHANBHOW MCPCHAIOMICH JIMHWUH BHYTPH APCHAKHOMN
TPyOBl. B mpeamouTHTEIFHOM BapHAHTC BBIMOJHCHHA YKA3aHHBIH HAOOP mpeoOpa3oBaTeiicii MPEACTABIACT cO00i
MacCcHB TPeoOpa3oOBaTENICH PEKHMOB, PACIOJIOKCHHBIX C PABHBIMH HHTECPBAJAMH BJIOJb KOAKCHAIBHOM
neperaromei TuHIH. B TaHHOM OIMMCAaHWH CIIOBO «HAPYIICHHE» O3HAYACT, YTO KKIBIH MPeoOpaz0oBaTeh PeKHMOB
HM3IYYACT 4acTh PAJAHOYACTOTHONW MOINHOCTH, PACHPOCTPAHSIOMICHCA BAONb KOAKCHATBLHOW NEPENANOINECH JTHHHH,
TIpH HapyIICHAHU Ju(PepeHImaTbHOTO pe;KIMa PACHPOCTPAHEHHS, YTO BBI3BIBACT PacHpeACICHIE U3IyUCHHS BIOIb
MaccuBa mpeodpa3oBaTeieh.

[TpeoOpazoBaTenn pEKHMOB MOTYT OTHOCHTBCS K EMKOCTHOMY WJIM HHAYKTHBHOMY THITY H K
MIPEICTAaBIITE COO0H KoMOMHAIMIO 000X THHOB. IIpeoOpazoBareny WHAYKTHBHOTO THIIA BBI3BIBAIOT HAPYIICHHUC
mu(depeHmaTbHOTO peKUMa PaCIPOCTPAHEHHS CHTHAMA BAOJHh KOAKCHANHHOH NEPEIArONICH JTHHHA C TIOMOIIBIO
0 MCHBIICH MEPEC OAHOTO HHAYKTHBHOTO 3JICMCHTA. EMxocTHEIC npeo6p3301saTenH BBI3BIBAOT HAPYLICHUC
muddepeHmanbHOTO peKUMa PacIPOCTPAHEHHS CUTHANA BIOJIh KOAKCHANbHOH IEpEAaronicH JTHHUU C MOMOINBIO
IO MEHBIICH MEpe OTHOTO EMKOCTHOTO 3JICMCHTA.

Cucrema oOecmeyHBacT BO3MOXKHOCTh PACHpElCICHHSA PAJHOYACTOTHOTO H3IYyUCHHS BIOJb IMHHBIX
YYaCTKOB JPEHAKHOH TPyOBI B TOPH3OHTAIBHBIX, BEPTHKAIBHBIX MJIH HAKJIOHHBIX HE(DTSHBIX CKBAXKHHAX.

JlaHHas cucTeMa 00eCcTIieYnBacT BO3MOKHOCTD 3(P(PEKTHBHOTO YBEITHUCHHUS MPOXY KTUBHOCTH CKBAKUH I
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JOOBIMU BBICOKOBS3KHX YIJICBOJOPOJOB, B YACTHOCTH TSDKEIBIX HE(TENpOAyKTOB, OiIaromaps €€ CIOCOOHOCTH
PaBHOMEPHO HArpeBaTh pe3epByap A0 YMEPEHHBIX TEMIIEPATypP BAOIb BCE UTHHBI JPECHAKHOH TPYOBI.

ITpumeHeHHE paauoyacToT B OYPOBBIX YCIOBHAX C HCHOJB30BAHHEM AHTCHHBI 3HAYHTCIBHOH JIIHHBI
NPUBOJUT K BOSHUKHOBCHHIO CEPhE3HOM MPOOIEMBI, CBA3AHHOI ¢ COXPAHCHHEM HAJCKHOCTH C TCUCHHEM BPEMCHHU,
€CIIH aHTCHHA IOJBEPracTcad BO3ACHCTBHIO MOOBIBACMBIX TEKYYHX CPEA, a TAKKEe TCIUIOBBIM IMKIAM H LUKJIAM
JABICHHA BO BpeMs PaOOTHI CKBAKHUHBI, YTO MOKET IIOJBEPraTh ONMACHOCTH SICKTPHUYCCKYIO H30JLILHUIO H, TAKHM
00pazoM, MOBBIIIATH H3HOC CHCTEMBI.

O0bem m300pereHus
Pemenne, K KOTOPOMY OTHOCHTCSA JAaHHOC H300PCTCHME, HPCAHA3HAYCHO M1 MO MCHBIICH Mepe

YACTHIHOI'O YCTPAHCHUS HCAOCTATKOB U3BCCTHOTO YPOBHA TCXHHKH.

CymHocTh M300peTeHnst

B cooTBercTBHH C TEPBBIM AaCHEKTOM [JAHHOTO M300PCTCHUS NPEIIOKCHA CHCTEMA Ul HATPEBAHHSA
BBICOKOBSI3KUX YIJICBOJAOPOIOB B PE3EPBYape, COACPKAINEM IO MEHBINCH Mepe OJHY APCHAKHYIO TpyOy, mpHueM
YKa3aHHAS CHCTEMA COACPKUT:

— QaHTCHHy, NPHCOCAWHCHHYI) K PaJMOYacTOTHOMY TEHEPATOPy, BBIIOJTHCHHOMY C BO3MOKHOCTBIO
TCHEPUPOBAHMSA 3JCKTPOMArHATHOTO CHTHAJA, IPHYECM AHTCHHA COJCP)KHT KOAKCHAIBHYIO NMECPEIAOIIYI0 JTHHUIO,
MPHCOCIMHCHHYK) K YKA3aHHOMY TICHEPATOPy M BBINOJHCHHYIO C BO3MO)KHOCTBIO TCPEAYH CHTHANA BIOJb
JPCHOKHOHW TPyOBI, IO MCHBHOICH Mepe OAWH mpeoOpa3oBaTtelb PpEXKUMOB, KOTOPBHIH PACHONOKEH BIOJb
KOAKCHAIPHOH Tepenaronieli JHHHH BHYTPH APCHAKHOH TPYOBI, MPEpHIBACT YKA3aHHYIO JIHHHUIO WM BBINOJHEH C
BO3MO)KHOCTBIO BHECCHHSA HApyIICHUSI B JU(PQepeHImanpHbIi PeXUM PaCHpOCTPAHECHHS CHTHANA BJOJb
KOAKCHAIPHOH NepenaroIeii THHUH, KOTAa BAOJIb HeC HMPUCYTCTBYET PaJHOYACTOTHBIH CHIHAN, M BO3OY)KIACHUS B
OKpYy>KaroIIeH 007IacTH JEKTPOMArHUTHOTO OJII, KOTOPOE MPUBOAMUT K HATPEBAHMIO YTJICBOJAOPOIOB B pe3epByape,

— TpyOdaToec NMOKPBITHE U3 MaTepHaia, MPO3PAYHOTO I JICKTPOMATHUTHBIX BOJH, NPHYEM YKA3aHHBIH
TPyOUaTBIN KOXKYX COACPIKHUT YKA3aHHYIO AHTCHHY. [IpeANOYTHTEIBHO POCTPAHCTBO MEKIY TPYOUAThIM KOKYXOM
M QHTCHHOH 3aII0JIHEHO JUAJICKTPHUCCKON TEKyUeH CpeaoH.

JudneKkTpudeckas TEKydas cpela  IPEANOYTUTEIbHO  COACPKHT — JUDJICKTPHUCCKOE MAclio  C
ko3¢ uimenTom Temiosoro pacmmpenus mexee 0,001 1/°C. IlpeanmoururenbHO TPYOUATHI KOXKYX BBIIOJHEH H3
JKECTKOTO MaTEePHaja, HAMPHMEP CTCKIOBOJIOKHA.

B npeamoutHTeIFHOM BapUAHTE BBIMOJHCHHSA JAHHOTO H300PETCHHA TPYOUaTHIA KOXKYX COACPIKHT
00BEMHBII KOMIICHCATOP, BBITIOJHCHHBIH C BO3MOKHOCTBIO PAa3MCINCHHUS YBEIHMUCHHOTO 00BbEMA JUIICKTPUUCCKOM
TCKy4deH cpelsl MPH €€ PACIIMPCHUH BCJICACTBUC MOBBINICHHUS TeMIEpaTrypsl. JlaHHBIA OOBEMHBIH KOMIICHCATOP
MOKET COACPKATh IIHHAPHYCCKYIO KaMEPy, PACTIONOKCHHYI) HAa KOHIE TPyOUaTroro KOKyXa H OTACICHHYH) OT
YKa3aHHOTO KOKYXa 3aKPBIBAOIAMHA CPEACTBAMH, BBIIIOJTHCHHBIMH C BO3SMOKHOCTBIO OTKPBIBAHWA, KOTJAA JABJICHUC
JUICKTPHICCKON TekyueH cpeasl Bo3pactacT. Kak BapwaHT, OOBCMHBIH KOMIICHCATOP COACPKUT HACTh C
H3MCHACMBIM OOBEMOM, BBINOJHCHHYK) C OOCCICYECHHEM YBCJIMUYCHHSA €€ OOBeMa B PE3yJIbTAaTe YBEIHUCHUS
JABICHHUA JHUAICKTPHUCCKOW TEKydeH cpexpl. B mocieaHem ciydae yka3aHHAs HacThb C H3MEHIEMBIM OOBEMOM
MOKET MPEINOYTHTEIPHO COACPKATh TEICCKONMMUYECKYI0 Kamepy. B OZHOM BapHaHTE BBINOJHECHHS YacTh C
H3MCHSICMBIM 00BEMOM OTACICHA OT pr6anoro KOKyXa 3aKkpbhIBAOIIUMH CPCACTBAMH, BBINIOJIHCHHBIMH C
BO3MO)KHOCTBIO OTKPBIBAHHS TIPH YBCIHYCHHH JABICHUS JHINCKTPUYCCKON Tekyudel cpexsl. B obomx
BBIMICOTMCAHHBIX PEIICHHUAX 3aKPBIBAOIINE CPEACTBA MPEAIOUTHTEILHO COACPKAT auadparMy, HMEIOIIYIO ITPEACTT
MPOYHOCTH, COOTBETCTBYIOIUH 33JAHHOMY IIOPOTOBOMY 3HAUCHHUIO JABJCHHS, W BBHINOJHECHHYIO C 00CCIICUCHHEM
pa3spyLICHU, KOTJa JU3JICKTPHIECKas TEKy4asd cpeaa JOCTUTACT 3aAaHHOTO MOPOTOBOTO 3HAYCHHS TABJICHHS.

Takum oOpa3oMm, Onarogaps NMPEIOTBPAINCHHIO KOHTAKTAa C TEKyuYCH Cpeaol B CKBAKHHE, CHCTEMA, K
KOTOPOH OTHOCHTCS JAHHOE H300pETCHHE, MPEIOTBPAINACT BO3MOKHBIC IPOOJIEMBI C JNCKTPUUCCKOH H30ALHUCH

AHTCHHBI, YTO CYIICCTBCHHO MOBBIMIACT HAACIKHOCTD.



CucremMa, K KOTOpOH OTHOCHTCS JAaHHOE H300pETCHHE, MOXKET pPaboTaTh B BBICOKOATrPECCHBHOM
OKpY>KarollleH cpeAe W B Ciydyae, KOrJa OHA CHAOXKEHA OOBEMHBIM KOMIICHCATOPOM, MOXKET CACPYKHBAThH
pacIIMpeHHe AHATCPMHYCCKOW TsDKenoil He(TH, Haxoismelica BHYTpH cHCTeMbl. OXHHM H3 IPCHMYILECTB,
JOCTHTAEMBIX C IOMOINBIO JAAHHOTO HM300PETCHHS, SABIACTCA BO3ZMOKHOCTb 3AINUTBHI AHTCHHBI OT JOOBIBACMBIX
TCKYYHX Cpel, B YACTHOCTH, KOTZJAa AHTCHHA HMEET 3HAYMTCIBHYIO AMHHY (Hampumep, Ooxee 400 meTpoB) U
NO3TOMY NOABEPIKECHA MOBBIIICHHBIM PHCKAM, CBA3AHHBIM C HAaJCKHOCTBIO CHCTEMBI C TCUCHHEM BPEMCHH.

Kparkoe ommcanme wepreskeii

Hwmke caenana cChiika Ha KOMITICKT YEPTEKEH A1 00JCTUCHHS ONMHCAHUS HEKOTOPBIX MPEAMOYTHTEIbHBIX
BaPHAHTOB BBIIOJHCHHUS JAHHOTO H300PCTCHH.

©®ur.1 w300pakacT YCTPOHCTBO, COACPIKAINCE PACIOJNIOKCHHYI0 B OCCBOM HATPABJICHHH AHTCHHY, K
KOTOPO NMPHCOCAWHCH OOBEMHBIH KOMIICHCATOP.

©®ur.2 w300pakacT YCTPOWCTBO IS AaHTCHH MauHOW McHee 400 METpOB, K KOTOPOMY NPHCOCIHHCH
OUIHHAPHYUCCKUIH 00 BCMHBIH KOMIICHCATOP.

©ur.3 m300pakacT yCTpOHCTBO MMM aHTCHH AnwHOU Oomee 400 METpOB, K KOTOPOMY NPHCOCIHHCH

TPEXCTYNCHYATHIN TENCCKOMMYICCKHH KOMIIEHCATOP.

IMoapoGHoe ommcaHme MPeNIOYTUTEIHLHOTO BAPHAHTA BLIIOJTHEHUSI

Cuctema, K KOTOpOI OTHOCHTCS [JAHHOC H300PCTCHHE, COACPKHUT TPYOy, KOTOpas BBHINOJHCHA W3
MaTepuana, Mpo3pavyHoro Uil PaIHOYACTOTHOTO H3JIYUCHHSA aHTCHHBI, HAPHMED H3 CTCKIOBOJIOKHA, H B KOTOPOH
COJICPKUTCS YKA3aHHAS AHTCHHA, PACIIOJIOXKCHHAA B OCEBOM HAIIPABJICHHUU. B COOTBETCTBHY C NMPEANIOYTHTECIBHBIM
BAPHUAHTOM BBINMOJTHCHHUA JAHHOTO I/1306peTeHI/I}I K KOHLYY AHTCHHBI HPHCOCAUHCH 0O0BEMHBII KOMITICHCATOP.
JpyruMu MatepuasaMH, IOJXOMAIMME Ui TPyO4UaToro Ko)Kyxa, MOTYT OBITh MAaTEpHAIbl, KOTOPBIC SIBILIIOTCA
TPO3PAYHBIMHA I 3JICKTPOMArHUTHBIX BOJIH U UMCHOT MCXAHUYICCKHC CBOﬁCTBa, TO3BOJMIOIUC PAasMCIIATh HX B
CKBaKHHE. JlWaNeKTpuyecKkas TeKy4as >KHAKOCTh (HapHMEp MUIJICKTPHYCCKOE MACiO, HMEIOIEe HU3KUH
K03(h(PULIMEHT TEIIOBOTO PACHIMPCHHS) MOABEPTacTCs MOBBIMCHUIO TEMIICPATYphl IMPU paboTe aHTCHHBI U, Kak
CIICCTBHC, YBEIHMUHBACTCA B 00BeMe. [0 3TOH mpuymHe mTaHHAs CHCTEMAa CHA0)KEHA OOBEMHBIM KOMIICHCATOPOM,
CHOCOOHBIM YJCP KHBATh O0BEM PACHIMPEHHOTO MAcla C Y4ETOM Pa3MEPHBIX OTPAHHUCHUI, YTO OOCCICUHBACT
BO3MOYKHOCTB €€ OIyCKAHHS BHH3 B CKBAKUHY H PAOOTHI B 30HE JOOBIMH.

B cooTBEeTCTBHH C HPEANOYTUTCIGHBIM BAPHAHTOM BBIMOJHCHHS OOBEMHBIH KOMIICHCATOP H3HAYAIBHO
H30JIMPOBAH OT TPYOBI M3 CTCKJIOBOJOKHA C MOMOMIBIO Ama(pparMbl, HANPHUMEP Pa3pPhIBHOTO AHCKA, KOTOPBIH
IPEIATCTBYCT MOCTYIJICHUIO Z[H3JI€KTpH‘ICCKOﬁ Tequeﬁ Cp€anpl B KOMIICHCATOP BO BPEMA €r0 ONMYCKAHHA BHU3 B
CKBKMHE. B COOTBETCTBHH C BO3MOXKHBIM BAPHAHTOM BBIIOJHCHHA PA3PBIBHOM JHMCK PACKpBIBACTCA, KOTAA
JABJICHUE TCKy4YeH Cpeabl B CHCTEME NMPEBBIINACT 33JAHHOC IOPOTOBOC 3HaueHWe. Ha 3ToM 3Tame pacimmpeHHOE
JU3JICKTPHYECKOE MAaclio YACP)KHBACTCS BHYTPH OOBEMHOTO KoMmmeHcatopa. Kak ommcaHo B 3asBKe Ha
MCKIYHAPOAHBIH TATeHT Ne2016/024197, momaHHOI 3a4BHTCICM, PAAWOYACTOTHAA TCXHOJOTHA MOXKCT OBITh
ya0OHBIM 00pa30M NPHMCHCHA, HATPHMEP, B TOPH3OHTANBHBIX CKBAKHHAX JmuHOW A0 1000 metpos. B atHX
YCIOBHAX OCOOCHHO OPCANOYUTUTCIBHBIM  SIBJIACTCA MOKPBITHC AHTCHHBI pr6‘IaTI>IM KO)XKYXOM, TAKHM Kak
OTHCAHHBI B TAHHOM H300peTcHUH. DYHKIMA TAKOTO KOKYXa 3aKIIOYACTCA, TNIABHBIM 00pa3oM, B H3OJLIIUHA
AHTCHHBI W MPCOOPa30BaTe/icl PSKUMOB OT OKPY/KAKOIICH CPESIbl, COACPKAMICH TCKy4He cpeasl (He(Th, MCTaH H
BOZ[y), KOTOPBIC C TCUCHHCM BPCMCHH MOIYT INPOHHUKATHL BHYTPH JJICKTPHUUYCCKHUX KOMIIOHCHTOB W IPHBOAHUTH K
KOPOTKHM 3aMBIKAHWSM. JIHANEKTPHUECKOE MACIO, CoacpsKameecss B TpyOe, B KOTOPOH pa3MEINCHA AHTCHHA,
CIYXUT AJ1 YPABHOBCIIWBAHUA JABJICHHUA MCKIAY BHYTPCHHHM MNPOCTPAHCTBOM AHTCHHBI W BHCIIHHUM
MPOCTPAHCTBOM, T. €. CKBAKHHOW, B KOTOPOH B PE3yJbTare MOOBMH AWHAMUKA JABJICHUSA MOXKCT 3HAYUTCIHHO
H3MEHAThCA. Macio BMECTE C PaCIIMPHTEJIBHON KaMepoil M J0OBIM COOTBETCTBYIOHIMM MOPIIHEM OOCCIICUHBACT
BO3MOYKHOCTb HMOAICP/KAHHSA PABHOBECHA MEKIY JABICHHEM BHYTPH H CHAPY KH KOHTCHHEPA C MPEAOTBPALICHHEM,

TakuM 00pa3oM, MPOHUKHOBEHHUS JOOBIBACMBIX TCKYUHX CPEJ BHYTPb KOHTCHHEpA, Ja’Ke KOTAA PaJHO4acTOTHAs
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CHUCTEMA BBIKTIIOUCHA, C MOBBILMICHUEM HAPYIKHOTO AABJICHUA U YMCHBIICHHCM BHYTPCHHCTO AABJICHHS BCJICACTBHC
OXJAKIACHUS JHANCKTPHYCCKOTO Maca.

B cooTtBercTBHH C NpEANOYUTUTCIIBHBIM BapHAHTOM BBINIOJHCHUA OAHHOTO H306pere}m;1 IPOCTPAHCTBO
MEXKIYy AaHTCHHOH M TpyO4yaThIM KOXKYXOM 3aIlOJIHCHO TEKydeH cpeaod, KoTopas 00JagacT H30JUPYIOLMMHU
CBOMCTBaMH, I MPEAOTBPAILCHHUA KOPOTKHX 3aMBIKAHUI MEKAy aHTCHHOH H IpeoOpa3oBaTeIAMH PEXHMOB. B
COOTBETCTBHH C TNPCATIOYTHTCIBHBIM BAPHAHTOM BBIMOJHCHHUA YKA3aHHAA TEKydas cpela NMPEACTaBIeT COO0OH
JUIICKTPHYECKOE Macllo, HMeroIee HH3KHi kod(duimeHT Temnoporo pacmmpenus. Kax BapHaHT, BO3MOYKHO
HCIIOJb30BAHUC THOOOH IHIICKTPHUUCCKOW TCKy4eH CpeAOsl MpH YCJIOBHH, YTO OHA OOCCICUHBACT OOpPA3OBAHHC
PacIIHPUTEIBHOH KaMepsl, KOTOPAs MOAXOAUT IS PA3HUIBI TEMIICPATYP, CO3AaBACMON PATHOYACTOTHOW CHCTEMOM
mpu e¢ padoTe.

Bo Bpems paGoThI aHTCHHBI 00Pa3yeTCs 3HAYUTCIBHOC KOJHYCCTBO TCILIA, YTO MPHBOAUT K PACIIHPCHHIO
JU3JICKTPHUCCKOH TEKy4eH Cpelpl. JTO pacHIMpeHHE OUYCBHIHO BBI3BIBACT YBEIHUCHHE 00BEMA, KOTOPOE, TAKHM
00pa3oM, TODKHO OBITh CKOMIICHCHPOBAHO. J[PpyrHMH CIOBAaMH, HCOOXOIUMO OOCCIICUHTHh M3MCHACMBIN 00BeM (a
Jy4IIe eMKOCTh BHYTPH KOHTCHHEPA), CHOCOOHBIN Pa3MECTHTh YBEIHMUYCHHBIH OOBEM AHMAICKTPHUYCCKOH TEKyueH
Cpeapl.

B cooTBeTcTBHE C OPCANOYUTUTCIBHBIM BAPUAHTOM BBIITOJTHCHUA JAHHOTO I/1306pCTeHI/I}I, KOTOpBIi;I SBIICTCA
0COOCHHO ITOIXOJAIUM /IS CIy4acB, KOTJa JIHHA AHTCHHBI HE mpesbnmactT 400 MeTpoB, HA KOHIE TPyOUaTroro
KO’KyXa HMECTCS HEMOABIDKHOC IHIHHAPHYCCKOC ITPOCTPAHCTBO.

Kak BapmaHT, B 4aCTHOCTH A1 aHTCHH JUMHOIO Oosice 400 METpPOB, MPEIYCMOTPEH TEICCKOMHYCCKHUH
OOBCMHBIH KOMIICHCATOP, JOMOJTHHTCIBHAS CMKOCTh KOTOPOTO HM3MCHACTCH NPH H3MCHCHHH O0BCMA HATPETOH
JUBICKTPHUICCKON TeKyUeH CPeabl TAK, UTO JABICHHA BHYTPH H CHAPY’KU BCETAA YPABHOBCIICHBL

Jna omepaTHBHOM YCTAHOBKH AHTCHHBI C COOTBCTCTBYIOIICH 3aIUTOH B OZHOM PEIICHHH COTJIACHO
MPEANOYTUTEIFHOMY BAPHAHTY BBIMOJTHCHHA JAHHOTO H300pPETEHUS MPEAYCMOTPEHO IPOABIDKCHHE TPYObI
KOHTEH{HEpa BHU3 IO CKBAKHHE. 3aTeM AHTCHHY OIyCKAIOT BHYTPh KOHTECHHEPA, IMOCIE YET0 €T0 BECh 3aIOIHAIOT
JUDICKTPUYECKOM TeKydeH cpexoil. Ha mociaennem 3Tame yCTAHABAMBAIOT «KPBIIIKY», KOTOpPas 3aKpPhIBACT
KOHTCHHEp U 00CCTICYHBACT BO3MOKHOCTD IPOXOKACHUS CHIOBOTO Kabems U, COOTBETCTBCHHO, €TI0 MEPEMEIICHHA K
MOBEPXHOCTH BMECTE € TPYOO A1 J0OBMU UL MOJAYU MOIHOCTH K AHTCHHE.

Oror 0o0muii Croco0 ONTHMH3HPYETCA/H3MEHACTCA B COOTBETCTBHHU CO CKBAXKHHOM, [UIMHOH AHTCHHBI U
Jpyrumu paboummu (pakropamu. PakTHUSCKH, KOIZAA [IMHA AHTECHHBI JO/DKHA OBITh 3HAUUTECIBHOM, TaK 4YTO
AQHTCHHA HC MOXKET MOIICPKHBATh COOCTBECHHBIH BEC, OYAyud MOJABCHICHHOH B BEPTHKATBHOHW YACTH CKBAKUHBI,
JOJDKHBI OBITH MPEIYCMOTPEHBI CHCTEMBI TOBECA, MPUKPEIUVICHHBIC K TPyOe KOHTCHHEpaA, Uil MPUHATHS HA ceOs
BECA AHTCHHBI, KOTOPAs Pa3AcicHA HA YACTH.

B KOKOOM H3 BBIIICOIMMHCAHHBIX ABYX BAPHAHTOB BBIIOJHCHHUA 0O0'BEMHOTO KOMIICHCATOPAa AO0JDKHA OBITH
TPEIyCMOTPEHA TOTIOJHATEIBHAS EMKOCTh, 0OecIieunBacMas KOMIICHCATOPOM H OTACIAeMas OT OCHOBHOH €MKOCTH
KO’KyXa Ha 3Talc YCTAaHOBKE AHTCHHBI W 3AIMUTHOTO KOXKyXa. 3TO OOYCIOBICHO TEM, YTO NPH YCTAHOBOUYHOM
TEMIIEpaType AUICKTPHUCCKAs TEKydas CpPea, 3alHBacMas B COOTBCTCTBHH C BBIMICOTIHCAHHBIM CIIOCOOOM, HMEET
MHHHMAIbHBIH 00BEM, H €€ KOJHYECCTBO JOJDKHO IO CYIIECTBY COOTBETCTBOBATH OCHOBHOH €MKOCTH TPyOUaTOTro
KOKyXa (TO ecTh O€3 yueTa JAONMOJHHTEIBHOH E€MKOCTH KOMIICHCAaTOpa). EMKOCTH KOMIIGHCATOpa 3aeHCTBYETCS
TOJIBKO TOT/A, KOTJa AMIICKTPHUYCCKAs TEKyUast Cpeia HarpeBacTcs B IMPOLECCE PA0OTHI AaHTCHHBI.

B cooTtBercTBHE C NPCATIOYUTUTCIBHBIM BAPHAHTOM BBINIOJTHCHUA JAHHOTO I/1306peTCHI/I}I npeayCMOTpPECHA
muadparmMa, KoTopas OTAEIIET TPyOHaThIi KOXKyX OT KoMIeHcaropa. JlaHHas auaparMa MOXKET, HampuMmep,
COICPIKaTh KATHOPOBAHHBIN MCTALTHICCKHUN THCK, KOTOPBIH pa3pymIacTcs MPH 3aJaHHOM JaBICHUH. Paspymaromiee
JABJICHHEC 3aBHCHT OT JABJICHHA Pa3pyIICHHSA YKAa3aHHOTO KOHTCIfHEpa: CBOWCTBAa auadparMbl BBI3BIBAIOT €€
paspylLICHHE B PE3yJbTaTe JABJICHHSA, OKA3BIBACMOTO BCICACTBHE PACIIHPCHUSA AMICKTPHUCCKOH TEKy4eH Cpembl
MpH ¢¢ HAarpeBaHWH. TakuM O00pa3oM, YBCIHYCHHBIH OOBEM JHAICKTPHUCCKOH TEKy4YeH Cpeapl HAXOIHT
HCOOXOIUMBIH BBIXO.

AHTCHHA U BCS CHCTEMa, KOTOpPas COACPIKUT KOHTCHHEP M K KOTOPOH OTHOCHTCS JAHHOEC H300PCTCHEC,
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BBIIIOJTHCHBI C pasMCpaMH, OCHOBAHHBIMH HA XJAPAKTCPUCTUKAX CKBAKHHBI H Z[OGI)IBaeMBIX TCKYYHX CpCa.
BrayTpeHHHI AuaMETp KOHTEHHEPA 3aJaH HA OCHOBAHHH JUAMETPA AHTCHHBI H MPOCTPAHCTBA MEXKAY AHTCHHOU H
KOHTelfHepoM. JluaMeTp aHTCHHBI MOKET BAPBHPOBATHCA HCXOMA M3 DJICKTPHUCCKOH MOIMHOCTH, TpeOyeMoi B
COOTBETCTBUH C JJHHOH APCHAKHON TPYOBI B pesepByape, U TEMIEPaTypoil, KOTOPYI0 HEOOXOIUMO JAOCTUYb I
JOOBIMH TSDKEIIBIX HE(PTCHPOIYKTOB.

B cnyuae, xorna antenHa umeet JumuHy 0T 400 1o 1000 MeTpoB, a AHaMETP TOPU30HTAIBHON TOOBIBarOIIEH
JPCHAKHOIH TPyOBI cocTaBiaeT okoo 0,15 M, MOkeT HMETh MeCTO pacmupenue oobema ot 80 1o 200 murpos. Ilpu
TAKHX YCIOBHAX MOKCT HCIOJIb30BAThCA TCACCKOMMYCCKUH IUTHHAPHUCCKHI 00BEMHBIN KoMIICHCATOP (cM. (ur.3).
VkazaHHBIH KOMIICHCATOP AOJDKCH HMCTH JUIMHY OKOJIO 7 MCTPOB B CJIOKCHHOM COCTOAHHHA H MAKCHMAJIBHYIO
JUTHHY OKOJIO 28 MCTPOB B Pa3ABHHYTOM COCTOSIHUH, TIPH 3TOM HAPY>KHBIH JHaMeTp mepBoi Tpyos! cocrasier 0,11
M, a Apyrue TPyObl HMCIOT YMCHBINAMOIIHICS AHAMETP, KaK TOTO TPEOYEeT TEICCKONHYCCKOE COOTHOIICHHUE
pa3sMepoB.

AHTeHHy H COOTBCTCTBYKOIIUEC KOMIOHCHTBI YCTAHABJIWBAIOT BHYTPH KOHTefH{epa C HCIIOJIB30BAHHCM
CHOC06OB, KOTOPBIC MOTYT H3MCHATHECA B 3aBUCUMOCTH OT AJTMHBI YKHSaHHOfI AHTCHHBI U XapPaKTCPUCTHK CKBAYKUHBI,
B KOTOPYIO YCTAHABIHMBACTCS PATHOYACTOTHAS CHCTEMA B IICTIOM.

TunuuHbIH COcO0 BKIFOYACT OIYCKAHWE KOHTEHHEpA C CHCTEMOH, OOCCICUHBANOMICH BO3ZMOXKHOCTD
pacImpeHus TU3JICKTPHYCCKON TEKydeH Cpeapl, YCTAHOBKY AHTCHHBI BHYTPH TPYObl KOHTCHHEPA, HATOJHCHHC
CHCTEMbI JHAICKTPHUCCKOW TEKydeH cpeaoil M MOCICAYIOAs YCTAHOBKA KPBINIKH, KOTOpAas OOCCICUMBACT
BO3MOKHOCTD BBIBEICHHS SJICKTPHUICCKOTO CHIIOBOTO KaOes.

VYCTpo#icTBO B LENOM NPOJABHIAIOT BHH3 IO CKBAXHWHE C HCHOJB30BAHHEM CICAYIOIIETO crocoda:
PaCIIMPHTEIBHYIO CHCTEMY C Pa3pbIBHBIM THCKOM, KOTOPBIH HPEIOTBPAINACT HMOCTYIUICHHE JHIJICKTPHUYCCKOTO
Macjia B HAJUICKAIHM OOpa3oM YCTAHOBJICHHBIH KOMIICHCATOP, OIYCKAIOT BHH3 IO CKBAKHHE, IOCIE YETO
OTIYCKAIOT BCIO JUTHHY CTCKJIOBOJOKOHHOTO KOHTCIHHEpA aHTCHHBI.

Kor/:[a HOCJIGZ[HPlﬁ QJICMCHT KOHTCfIHCpa AHTCHHBI HAXOAUTCA B CKBAYKUHC, OITy CKArOT BCHO JIMHY AHTCHHBI
C BBIIIOJTHCHUEM IIPH HCOGXOZ{I/IMOCTI/I TIFOOBIX COCZ[I/IHGHI/Iﬁ MCXKAY Pa3sIUIHBIMH KOMIIOHCHTAMMH.

ITocne 3TOro «KPHIMKY» MEXaHHYCCKH U 3JICKTPHYCCKH MPUCOCAUHSIOT K QHTCHHE H 3aTEM NMPUBUHYMBAIOT
K TpyOe KOHTEHHEpa.

Cuctemy, TpyOy KOHTEHHEpa CO BCTABICHHOW AHTCHHOH, IIOJIHOCTBIO 3aIIOJHAIOT AUIJICKTPHUCCKON
TeKyuell CpeoHd, a 3aTeM YCTAaHABIMBAIOT «KPBIIKY» C IPOXOJOM U CHJIOBOTO Ka0ed, IMPHCOSIHMHEHHOTO K
AHTCHHE, HA TPYOy KOHTEHHEpa.

Cucrema B LCJIOM MOXKCT IMPOABUIATHCA BHU3 ITO CKBAYKHHC.

Ecnu anTeHHA JAO0JDKHA UMCTH 3HAYUTCIIBHYIO OJIHHY, TAK UYTO OHA HC MOKCT NMOOACPKHUBATH COOCTBCHHBIH
BCC, 6y2[y‘-II/I IIOL[BGIJ.[GHHOfI B BCpTHKﬁJ’[BHOfI YACTH CKBAKHHBI, JOJDKHBI OBITH npeayCMOTPCHBI CHCTEMEBI ITOABECA,
KOTOpBIC TIPH WX NPUKPEIUICHHH K TPyOe KOHTEHHEepa 0OCCHECUMBAIOT pacipencicHUE Beca C aHTCHHBI, KOTOpAs
pasnencHa Ha yacTH. KOMIIOHEHTHI, 0OCCIICUHBAOINUE BO3MOXKHOCTb YCTAHOBKH AHTCHHBI IO YACTAM, JOJDKHBI
nooaCPKUBAaTh BCC AHTCHHEI, pacnono;erHoﬁ BBIIC, W HMCTh OTBCPCTHA A1 BO3MOJKHOCTH TCIIJIOBOI'O

pacHpeHus AU3ICKTPUIECCKOH TEKYyUell Cpeiec B CUCTEME B LIETIOM.



OOPMVYIJIA U30BPETEHUA

1. Cuctema 111 HarpeBaHUs BRICOKOBAZKHX YITICBOAOPOIOB B pe3epByape, CoAep KaIleM 1o MEHbIICH Mepe
OJIHY APCHAXKHYIO TpyOy, coaepamas

AQHTCHHY, IPHCOCAMHCHHYIO K pAaAHO4YaCTOTHOMY TICHEpATOPy, BBIOJHCHHOMY C BO3MOXKHOCTBIO
TCHCPUPOBAHHA 3JICKTPOMATHUTHOTO CHUTHAJA, MPHYEM AHTCHHA COACP KHT KOAKCHAIBHYIO MEPEIAIONIYI0 JTHHUIO,
MPHCOCAUHCHHYI0 K YKA3aHHOMY TICHEpPATOpy H BBINOJHCHHYIO C BO3MOKHOCTBIO IIEPEJAYH CHUTHAJIA BIOTb
JPCHAKHOW TPYyOBL, MO MCHBOICH Mepe OAWH NPeoOpa30BATEIb PEKHMOB, KOTOPBIA PACIOJIOKCH BIOJb
KOAKCHAIPHOH Tepeaaroniei JIWHHH BHYTPH XPCHAKHOH TPYOBI, MPEPHIBACT YKA3AHHYKO JHHHIO M BBIOJHCH C
BO3MOJKHOCTBIO BHCCCHHS HApPyHICHHS B JU((epeHUMANBHBIH pPSKAM PACHPOCTPAHCHHS CHTHAJA BIOJb
KOAKCHAJPHON MEpeNaronic THHHYU, KOTAA BAOJIh HEC NMPUCYTCTBYET PATHOYACTOTHBIN CHTHAJN, H BO30Y)KIACHUA B
OKPY>KArOIIeM HPOCTPAHCTBE 3JCKTPOMATHUTHOTO IO, KOTOPOC NPHBOAHT K HATPEBAHHIO YTJCBOJOPOAOB B
pesepByape,

TpyOUaThlii KOKYX M3 MaTepuana, HpPO3PavyHOrO UIA 3JICKTPOMATHHTHBIX BOJIH, NPHYEM YKA3AHHBIH
TpyOUaThIH KOKYX COACPKAT YKA3AHHYIO AaHTCHHY H 3al0OJHCH AUICKTPHUCCKOH TeKyUel cpeaoii.

2. Cucrema 1o 1.1, B KOTOpO# TpyOUaThIil KOKYX 3aIOJHEH JHAJICKTPHYCCKON TEKyUeH CpeIoi.

3. Cuctema mo 1.2, B KOTOPOH OWAICKTPHUECKAA TEKyHas CPEla COACPKHUT IUICKTPHUECCKOE Macio C
ko3¢ pummeHTOM TemIoBoro pacmmpermst meree 0,001 1/°C.

4. Cucrema 1o TF000MY M3 MPEABIAYINHIX MMyHKTOB, B KOTOPOH TPyO4aThIi KOKYX SIBIISICTCS KECTKHM.

5. Cucrema mo m.4, B KOTOPOH YKA3aHHBIH MATCPHA MPSACTABILICT CO00i CTCKIOBOJIOKHO.

6. Cuctema mo moboMy m3 ILIL2-5, B KOTOPOH TPyOUarhlif KOXKyX COACPKHT OOBEMHBIH KOMIICHCATOP,
BBINOJHCHHBIH C BO3MOKHOCTBIO PA3MCEIICHUS YBEIMUCHHOTO 00BEMa JHANECKTPUUCCKON TEKydeH Cpeapl IpH €e
pacupCHU M BCICACTBUC MOBBIICHUS TCMIICPATY PHI.

7. Cucrema mo 16, B KOTOPOH OOBEMHBIH KOMIICHCATOP COJACPKUT IIIHHAPHYCCKYIO Kamepy,
PACIOJIOKCHHYI0O HA KOHIIE TPyO4aToro KO)KyXa M OTACJICHHYI0 OT YKA3aHHOTO KOXKyXa 3aKPbIBAIOIUMHU
CPEACTBAMH, BBIIOJTHCHHBIMH C BO3MOKHOCTBIO OTKPBIBAHMA IIPH YBCIMUCHHH JABJICHUSA JHAJICKTPHUYCCKOH
TEKy4eH cpeapl.

8. Cucrema mo m.6, B KOTOPOH OOBEMHBIH KOMIICHCATOP COACPKHT YacTh C H3MCHACMBIM OOBEMOM,
BBINIOJTHEHHYIO C O0ECIICUCHHEM YBEIMYCHHA ¢¢ 00beMa B PE3yJIbTAaTe YBEJIMYCHUA JABJICHUS AHAICKTPHUCCKON
TeKyueH cpeapl.

9. Cucrema 1o 1.8, B KOTOPO#H YaCTh ¢ HAMCHACMBIM 00BEMOM COACPIKUT TCICCKOMIICCKY IO KaMepy.

10. Cuctema mo m.8 win 9, B KOTOPOH YACTh C H3MCHACMBIM O0OBECMOM OTACIICHA OT TPYOUATOTO KOXKyXa
3aKPBIBAIOIMUMHA  CPEACTBAMHA, BBIIMOJHCHHBIMH C BO3MOKHOCTBHO OTKPBIBAHHA TIPH YBCIIHUCHHH JABJICHUSI
JUDICKTPHICCKOHN TeKyUeH CpeIbl.

11. Cucrema mo 1.7 w10, B KOTOPOH 3aKPBIBAIONINE CPCACTBA COACPIKAT AHa(parMy, HMCIOIIYIO MPSICIT
MPOYHOCTH, COOTBETCTBYIOIIMHA 3aJAHHOMY IOPOTOBOMY 3HAYCHHIO JABJICHHS, M BBHINIOJHCHHYIO C OOCCIICUCHHEM

pa3phiBa IPH JOCTHKEHUU AUINICKTPUICCKON TEKyUeH CpeIol 3aJaHHOTO MOPOTOBOTO 3HAYCHUS JABICHHS.
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