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HArpeBaTeIbHOC  YCTPOMCTBO, TpENHA3HAYCHHOC I WHAYKTHBHOTO HAarpeBa HMHIYKIMOHHO
HArPeBacMOr0 DJJIEMCHTA KapTPHKAa WM KAlCyJbl, BCTABJICHHBIC B KOPIYC JJIi HArpeBa CpeIbl
BBICBOOOIKIICHHS aPOMATHUYECKOI0 BEIIECTRBA, HAXOISIICHCS BHYTPH KapTPHDKA UK Karcyiibl. IHraasrop
BKJIFOYAET YCTPOHCTBO KOHTPOJISL, TPEAHA3HAYEHHOE [IIS 3alIUThIBAHHS MHIYKIIMOHHOTO HArPeBaTeIbHOTO
yCTpo#cTBa /Ul MHAYKIMOHHOTO HArpeBa HHIYKIHOHHO HAarpeBaeMOro 3J€MEHTa U MOCPEACTBOM
9TOrO O0ECIIEYeHHs HarpeBa Cpebl BEICBOOOKICHUS apOMAaTHUECKOTO BEIIECTBA. YCTPOWCTBO KOHTPOJIS
JIOTIOJTHUTEIBHO TPEIHA3HAYCHO IS PACIO3HABAHUS BCTABJICHHOW KarCyJibl WM KapTpPHIDKAa IyTeM
JICTCKTUPOBAHUS XapaKTCPUCTUK WHIYKIIMOHHO HArPEBACMOr0 JJIEMCHTA W JUIs YIPABICHUS pabOTOi
HHAYKOUOHHOTO Harpe€BaTCJIbHOIO yCTpOﬁCTBa Ha OCHOBE HACTCKTHPYEMBIX XAPAKTECPUCTUK C LECJIbIO
obecrieueHns 3a1aHHOTO MpoduIIs Harpena.
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SJIEKTPOHHBIN UHI AJIATOP [J1A BJIBIXAHWSA ITAPOB

OO0nacTh TEXHUKH, K KOTOPOI OTHOCUTCS N300peTeHne

Hacrosimee n3o0peTeHre OTHOCUTCS B OCHOBHOM K 3JIEKTPOHHBIM HMHIAJISATOPAM AJIS
BJIbIXaHMS MAPOB M, B YACTHOCTH, K KAPTPHIKAM, UMEIOLINM CPeNy BBICBOOOKIEHHS
apOMAaTUYECKOrO BELIECTBA AJIsl UCIIOJIb30BAHUS € 3JIEKTPOHHBIM MHTAJSITOPOM JUIsl BIBIXAHUS
IIapoB, B KOTOPOM CpeJia BBICBOOOIKAECHUS apOMATHUECKOTO BELIECTBA MOKET ObITh HarpeTa st

06pa303aH1/151 mapoB AJisd BAbIXaHUA ITOJb30BATCICM.

OO6nacTh TEXHUKH, K KOTOPOIH OTHOCUTCS N300peTeHune

Hcnonb30BaHue 3IEKTPOHHBIX UHTAISTOPOB [JIsl BABIXaHHS TAPOB (M3BECTHBIX TAKKE
KakK 3JIEKTPOHHbIE CHTapeThl, €-CUrapeThl U MePCOHAIbHbIE TAPOreHEPATOPDI), KOTOPbIE MOTYT
OBbITh HCIIOJb30BaHbI B KAYECTBE AJIbTEPHATUBBI M3BECTHBIM KYPHUTEIbHBIM H3ENUSIM, TAKHM KaK
CHTapeThl, CUrapbl U TPYOKH, CTAHOBHUTCSI BCe OOJIee MOMYJISIPHBIM U LIMPOKO
pacnpoCTpaHEHHBIM. DJIEKTPOHHbIE HHIAJISITOPbI AJIsl BABIXaHUsI [TAPOB, KOTOPbBIE, KaK MPABHJIO,
pabotaroT Ha Harapeiikax, 00eCIeYNBAIOT HArPEB M ATOMH3ALNIO COAEpIKaIleil HUKOTHH
JKUIKOCTH C LIEJIbI0 00pa30BaHKsl COACPKAIINX HUKOTHH MapOB, KOTOPbIE MOTYT BABIXaThCS
nosb3oBareneM. [1apbl BABIXAIOT Yepe3 MyHALITYK JUisd 00eCneueHns: IOCTYIJICHNS] HUKOTHHA B
JIeTKHe, W TIaphbl, BbIIBIXaEMbIE MTOJIb30BATEIEM, B LIEJIOM UMHTHPYIOT BUAMMOCTD JIbIMa,
o0pasyromierocst pyu KypeHUH NU3BECTHBIX KYPUTENbHbIX u3aenuil. HecMoTps Ha TO, 4TO
B/IbIXaHHE MapOB CO3/1aeT (PU3NUECKOE OIIYLIEHNE AHAJIOTHYHOE OLIYIIEHHUIO NPU KYPEHUH
M3BECTHBIX KYPHUTEJIbHBIX U3AEJHH, B JAHHOM Cllydae He 00pas3yoTCs U He B/IBIXAIOTCS TAKUE
BpE/IHbIE XUMHYECKHE BELIECTBA, KaK MOHOKCH]I YTJIepOa U CMOJIa BBUAY OTCYTCTBHSI TOPEHHSI.

B Hacrositiiee BpeMst U3BECTHBI Pa3IMYHbIE JIEKTPOHHBIE HHTAJSITOPBI ISl BABIXAHHS
1apoB, OTHAKO, BCE OHU UMEIOT MPHUCYIIHE UM HEIOCTATKH, KOTOPBIE MPEayCMaTPUBAETCSI

YCTPAHUTh C MOMOIIBI HACTOSIIETO H300PETEHHSI.

Kpatkoe u3inoxkeHue cymecrsa H300peTeHust

B cooTBeTcTBHH C EPBBIM ACMIEKTOM HACTOSIIIETO H300PETEHUS TPEAYCMaTPUBAETCS
CO3/1aHH€ KapTpUKa JJIs 3JIeKTPOHHOTO HHTaATOpa AJIs BABIXaHUsI TAPOB, MIPU 3TOM KapTpHUIK
BKJIIOYAET:

yIJIMHEHHBIH HHAYKLUOHHO HarpeBaeMblii 3JIEMEHT; U

cpeny BBICBOOOXKAECHHUS apOMATHYECKOTO BELIECTBA, KOHTAKTUPYIOIIYIO C TOBEPXHOCTHIO

YAJIMHEHHOI'O MHAYKIIMOHHO HArp€BacMoro 3JICMCHTA.



Kaptpumx obecrieunBaeT 1i1st osb30BaTeNst YAOOHBIH CrIOco0 3arpy3Ku Cperibl
BBICBOOOXKICHHS ApOMATUYECKOTO BEIECTBA B 3JIEKTPOHHBIN MHTAISTOP ISl BABIXAHUS ITaPOB,
TEM CaMbIM YMEHbIIIasl BEPOSITHOCTD ITPOJIMBA U MOTEPH YKA3aHHOW cpenbl. Takke
rapaHTUPYIOTCS LENOCTHOCTD, O€30MaCHOCTh U KaUeCTBO CPe/ibl BICBOOOKIEHUS
apOMAaTUYECKOTO BELIECTBA, TAK KaK YKa3aHHOW Cpefoi 3aONHAIT NPeaBaPUTEIbHO
M3TOTOBJICHHBIN KapTpumxk. Takke rapaHTUPYeTCs TOYHAS TO3UPOBKA CPeIbl BBICBOOOKICHHUS
apOMaTUYECKOrO BEIECTBA.

3a cyeT pacnoIOKEeHUsT HHIYKIIMOHHO HArpeBaeMoro 3JIEMEHTa B HETTOCPEICTBEHHON
OIM30CTH OT Cpebl BLICBOOOKIEHHS] apOMATHYECKOTO BEIIECTBA U 33 CUET KOHTAKTA, I10
MEHBLIEH Mepe, C €€ YaCThI0, OCYLIECTBIISETCS ObICTPBIH U 3()(PEKTUBHBIA HATPEB CPEIbI
BBICBOOOKICHHST APOMATUIECKOTO BEIECTBA MTPH BO3ACHCTBUH SJIEKTPOMArHUTHOTO TIOJISI, U TIPH
3TOM JIOCTHTaeTCs ObICTPBIH TEIUIOBOH 3PP EKT MPH OTHOCUTEIBHO HU3KOM KOJMYECTBE
notpebsieMoii 3Heprun. B KapTpumke OTCYTCTBYIOT KaKUe-THOO0 IBUKYIUECS NETATH, U
HarpeBaTeJIbHBIN 3JIEMEHT PACIIONIOXKEH BIOJb KapTpupka. HarpeBaTenbHbIN 3J1EMEHT He
W3HAIIMBAETCS U HE TIOABEPKEH CKOTUICHHUIO HAa HEM 0CaaKa, 00pa3yeMoro OTJIOKEHHUSIMH H3
HArpeToi cpeabl BBICBOOOKACHUS ApOMATHIECKOT0 BELIECTBA, IIOCKOJIBKY KaKABIN pa3 mpu
3aMeHe KapTPUIKa YCTAHABIMBAECTCS HOBBIM 3JIEMEHT M, TAKIM 00pa30M CO BpEMEHEM He
NPOMCXOANT YXYAIIEHHE KaYeCTBEHHBIX XapaKTEePUCTHK I 3araxa uin apomara. B
IPOTHUBOIOJIOKHOCTb 3TOMY, HAIIPUMED, B CYIIECTBYIOLINX 3JIEKTPOHHBIX HHTAIATOPAX IJIs
B/IBIXHUS NTAPOB B KOPIyCE€ MHIAJISATOPA YCTAHOBJIEH PE3UCTUBHBIN HArpeBaTEIbHbBIN 3JIEMEHT,
KOTOPBIH MOABEPIKEH U3HOCY U BBIXOAUT U3 CTPOS TOCIIE ONPENEIEHHOTO CPOKa CITyKObI, 1 HA
KOTOPOM NPOUCXOINT CKOIUIEHHE OCTATKA ITPH HarpeBe CPeabl BHICBOOOIKACHUS
apOMAaTUYECKOro BellecTBa. B ciyyae BbIX0na U3 CTPOS SJEKTPOHHOTO MHTAJISITOPA ISt
BIIbIXQHHUS MAPOB MPUXOIAUTCSI €r0 MOJHOCTHIO BHIOPACHIBATD M 3aMEHSTH HOBBIM.

Cpena BbICBOOOKIEHUST apOMATHUYECKOTO BEIECTBA MOKET MPEIACTABIATh COOOH JIF000i
MaTepHaj WK COUYETAHNEe MATEPUAJIOB, KOTOPBIE MOTYT OBITh HArPETHI JJIsl BBICBOOOIKACHHUS
NapoB JUIsl BABIXaHUS MOJb3oBaTesieM. Cpena BbICBOOOKIEHHSI apOMAaTHYECKOTO BEIIECTBA
MOXET NMPEACTABISATh COOO0M Tabak MM TAOAYHBIH MaTepHall, KOTOPbIE MOTYT OBITh TIPOITUTAHBI
napooOpa3yromel cpeoii, TaKO Kak MPOMUICHIIUKOJIb WK ThiuiepuH. TeM He MeHee, cpena
BBICBOOOIKICHHS ApOMATUYECKOT0 BEIIECTBA HE OIPAHMYNBAETCS] TA0AKOM, U MOXKET ObITh
UCTIONIb30BaHa JIF00ast cpeia BbICBOOOKIEHHS apOMATHYECKOTO BEIECTBA.

Cpena BBICBOOOKIEHUST apOMATHUECKOTO BEIIECTBA MOXKET MPUMBIKATh K BHEIIHEH
MOBEPXHOCTH YIJIMHEHHOTO HHAYKIIMOHHO HarpesaeMoro syeMeHTa. Cpena BICBOOOKACHUS
apOMAaTUYECKOTO BELIECTBA MOXKET, HAIIPUMED, BKJIIOUYATh IPAHYJIMPOBAHHBIA MaTepHal,

KOTOprfI MOKET KOHTaAaKTUPOBATH C BHEIIIHEeHN NOBEPXHOCTHO MHAYKITUOHHO HArp€BacmMoro



snemeHTa. Takum oOpas3om, cpefa BeICBOOOXKICHNS ApOMAaTUIECKOTO BEIECTBA MOXKET
NPUMBIKATh K HHAYKIIMOHHOMY HarpeBaeMOMY 3JIEMEHTY OOBIYHBIM CIIOCOOOM.

VY ANMHEHHBIH HHAYKLIMOHHO HAIPEBAEMBIN 3JIEMEHT MOKET BKJIIFOYaTh CTEP>KEHb WU
IIPOBOJIOKY, UMEIOLIUE CILUIOLIHOE MONEPEYHOE CEUEHHE.

VY AnvHEHHBIH HHAYKLIMOHHO HATPEBAEMBI 3JIEMEHT, KaK BApUAHT, MOXKET BKJIHOYATh
TPpyOKy, IMEIOIIYIO CTEHKY C BHYTPEHHEH MOBEPXHOCTHIO CTEHKH U BHEITHEH MTOBEPXHOCTHIO
creHku. TpyOka, HarpuMep, MOKET UMETh IMIMHAPUYIECKYIO WIH 3JUIMNTUYECKYIO GopMy, U
CTEHKa MOXET MPEACTABISATh COOOM UAYINYIO MO OKPYKHOCTH CTEHKY, HMEIOLIYI0 BHYTPEHHIOKO
KOJIbLIEOOPA3HYIO MOBEPXHOCTh CTEHKH U BHEIIHIOK KOJIbLIEOOPA3HYIO MOBEPXHOCTh CTEHKH.
Cpena BrICBOOOXICHHUS] apOMATHUECKOTO BELIECTBA MOXKET PUMBIKATh K BHYTPEHHEH
NIOBEPXHOCTH CTEHKH M (VJTH) BHEIIHEH MOBEPXHOCTH CTEHKHU. B yCTpoiicTBaxX, B KOTOPBIX Cpena
BBICBOOOKICHHS ApOMATUYECKOT0 BEIIECTBA MPUMBIKAET KaK K BHYTPEHHEH, TaK M BHEIITHEH
MOBEPXHOCTSIM CTEHKH TPYOUaTOro HHAYKIIMOHHO HarpeBaeMoro 3JIEMEHTa, MOXKET
BBICBOOOXKIATHCS OOJIblIIEe KOJMYECTBO 3aMaxa U apoMaTa.

TpyOuaTelii ”HAYKIIMOHHO HarpeBaeMbIl 3JIEMEHT MOXKET BKIIFOYAaTh OJHO WK Oonee
OTBEPCTHUH B CTEHKE JUIsSI TPOXOXKISHHS Yepe3 HUX BO3ayXa U razoB. Hampumep, TpyOuarsiii
WHIYKIIMOHHO HarpeBaeMbIH 3JIEMEHT MOXKET BKJIFOUATh TPYOUATYIO CETKY WIIH TPyOdaTyro
nepGopupOBaHHYIO (QOIBry.

KapTpumk MOXKeT Tak)ke BKJIFOUATh TEIUIOU30JIALIUOHHBIN CJIOH MEXy UHIYKIMOHHO
HarpeBaeMbIM 3JIEMEHTOM U CPeoi BhICBOOOXKAEHUSI apOMAaTUYECKOTO BELECTBA.
Tennon30nAOHHbIH CIOH MOXKET 3(PEKTUBHO CHUXKATh CKOPOCTD, MPU KOTOPOH MPOHCXOANUT
Harpes Cpeabl BBICBOOOIKAECHUS] apOMATHUECKOTO BEIIECTBA.

B coOTBETCTBUHU CO BTOPBIM aCMEKTOM HACTOSIIIETO M300PETeHUs IPEAYyCMaTPUBAETCS
CO3/1aHHE KapTpUKa JAJIs AJIEKTPOHHOIO HHTANISITOPA AJIS BABIXaHUS ITapOB, MPU STOM KapTPUIIK
BKJIFOYAET:

yAJIMHEHHBIH HHAYKLHOHHO HarpeBaeMblii 3JIEMEHT, UMEIOIINN CIUIOIIHOE MTONepeyHOoe
CEeUueHHe; U Cpely BBICBOOOMKICHHUSI apOMATHUECKOTO BELIECTBA, OKPYIKAIOINYIO Y ITTHEHHBIH
MHYKLHOHHO HarpeBaeMblii 3JIEMEHT.

VY ANMHEHHBIH HHAYKLIMOHHO HArpeBaeMbIi 3JIEMEHT MOXKET BKJIIOUATh CTEPIKEeHb WU
MO>K€T BKJIFOYaTh OJIHY WJIM HECKOJIBKO MPOBOJIOK.

KapTpumk MOXET BKIIFOYATh 3aLIUTHYI0 000JIOUKY, OKPYKAIOMIYIO CPEy
BBICBOOOXKIEHUS] apOMATUYECKOro BelecTsa. Mcnonb3oBanne 3amuTHON 000I0YKH MOKET ObITh
NPEUMYIIECTBEHHBIM B YCTPONUCTBAX, B KOTOPBIX Cpelia BBICBOOOKACHUS apOMAaTHIECKOTO
BEIIIECTBA BKJIIOYAET BOJOKHUCTBIN MaTepua Wik MaTepuall B BUAE MEJIKUX YACTHUL] UM TPaHyI

WJIA TPAHYJUPOBAHHBIA MaTepHal, ¢ LEJIbIO YASPKaHUS CPebl BHICBOOOKIEHUS



apOMaTHUYECKOr 0 BEIEeCTBA B MOJIOKEHUU BOKPYT YAJIMHEHHOTO UHAYKIIMOHHO HarpeBaeMoro
3JIEMEHTA.

3amuTHas 000J0YKa MOXKET BKJIIOUATh TEIUIOU30JUPYIOLINI MaTepuall, KOTOPbIN TaKxkKe
MOXET OBITh 3JIEKTPOU3OIUPYIOIIUM U KOTOPBIH MOKET ObITh HEMarHUTHBIM. 3alUTHAS
000J10YKa MOKET BKJIFOUATh OYMaKHYIO O0EpTKY.

3amuTHas 000I0UKa MOXKET UMETh TPYOUaTyro GOpMy U UMETb OTKPBIThIE KOHLIBL.
3amuTHast 000JI0UKa MOXKET UMETh, HAIPUMep, KPYIJIoe WiN SJUTUITHYECKOE TONepedHOe
CeueHue.

VY ITMHEeHHBIH UHIYKIIMOHHO HArPEBAEMBbIH 3JIEMEHT U TpyOdaras 3amuTHasi 000JI0uKa
MOTYT OBITh KOHLIEHTPUYHBIMH.

KapTtpumx MOXeT Tak)ke BKJIFOUATh TEIUIOU30JIILIUOHHBIN CIION MeXy UHIYKIHOHHO
HarpeBaeMbIM 3JIEMEHTOM U CPEIOi BBICBOOOKIEHHUSI apOMATHUECKOTO BEIIECTBA.

B cooTBeTCTBUY C TPETHUM aACMEKTOM HACTOSIILET0 H300pETeHHS PEAYyCMaTPUBAETCS
CO3/1aHH€ KapTpUKa AJis 3JIeKTPOHHOTO HHIaATOpa AJIs BABIXaHUsSI TAPOB, MIPU 3TOM KapTpHUIK
BKJIIOYAET:

TpyOUaThIii HHAYKLIMOHHO HATPEBAE€MbIH 3JIEMEHT; U

cpeny BBICBOOOXKACHHUS ApOMATHYECKOT0 BELIECTBA, MPEAHA3HAYEHHYIO HCKIIFOYUTEIBHO
IUISL OKPY>KEHHsI TPyO4aTOro MHAYKIMOHHO HArPEeBaeMOro 3JIEMEHTA, B PE3YJIbTATE Yero BO
BHYTPEHHEH 4acTu TpyO4aToro MHAYKIMOHHO HArpeBaeMoro 3JIeMEHTa OTCYTCTBYET Cpesia
BBICBOOOKIEHHS ApOMATUIECKOTO BELECTBA.

TpyOuarblit ”HIYKLIMOHHO HAarpeBaeMbIl 3JIEMEHT MOXKET BKJIIOYATh OAHO Wiu Oosee
OTBEpPCTUH B CBOEH CTEHKE, OKPYKEHHOI Cpenoii BHICBOOOKAECHHS apOMAaTHUECKOTO BELIeCTBa
st o0ecTieYeHns MPOXOXKACHUS TIOTOKA BO3yXa U ra3os uepe3 cTeHky. Hampumep, TpyOuaThii
WHIYKIMOHHO HArpeBaeMbIl 3JIEMEHT MOXKET BKIIOYATh TPYOUaTYIO CETKY WM TPyO4aTyro
nepdopupoBaHHYIO (HOIBry.

KapTpumk MOXKET BKIIFOYATh 3aIIUTHYIO O00JIOUYKY, OKPYIKAIOIIYIO Cpeay
BBICBOOOKICHHS ApOMATUIECKOTO BEIECTBA.

3amuTHas 000J0YKa MOYKET BKJIIOUATh TETUIOU30JUPYIOLINI MaTepuall, KOTOPbINA TaKXe
MOXET OBITh 3JIEKTPOU3OIHUPYIOIIUM U KOTOPBIA MOKET OBITh HEMAarHUTHBIM. 3alIUTHAS
000JI0YKa MOKET BKJIFOUATh OyMakKHYIO OOEpTKY.

3amuTHas 000J0YKa MOKET IMETh TPYOUaTyro (POpMY U OTKPBITHIE KOHLIBL 3aIUTHAS
000JI0YKa MOXET UMETh, HAIIPUMED, KPYIJIO€ WIN 3JUTUIITHYECKOE MOTEPEYHOE CEUEHNUE.

TpyOuaTelii *HAYKIIMOHHO HarpeBaeMblii 3JIEMEHT U TpyOuaras 3aiuTHas 000I0uKa

MOTyT OBITD KOHIOCHTPUYHBIMU.



KapTpumk MOXKeET Tak)ke BKIFOUATh TETJIOU30JILHOHHBIN CIIOW MEKAY HHIYKIMOHHO
HarpeBaeMbIM 3JIEMEHTOM U CPEIOi BBICBOOOKIEHUSI apOMAaTHUECKOTO BEIIECTBA.

B cooTBeTCTBHU C YETBEPTHIM ACMIEKTOM HACTOSIIETO U300PETEHHS IPEayCMaTPUBAETCS
CO3JIaHMe KapTpHUIXKa JUIsl 3JIEKTPOHHOI'O MHTAJIATOPA JUIs BABIXaHUS MTapOB, IPU 3TOM KapTPUIXK
BKJIIOYAET CPeNy BBICBOOOXKIEHUS apOMATUYECKOrO BEIECTBA M MHAYKLIMOHHO HarpeBaeMbIi
MaTepual, IUCIePrHPOBAHHBIN 10 BCeMy 00BbeMy Cpelbl BBICBOOOXKIEHHST apOMATHIECKOTO
BEILECTBA.

WHAYKIMOHHO HAarpeBaeMblil MaTepUall MOXKET PEACTABISITh COOOM 3€PHUCTHIN
marepuaj. YaCTHLIbI HAarpeBatOTCs MO OTASNBHOCTH MPHU BO3AEHCTBUU 3JIEKTPOMATHUTHOTO TIOJIS,
Y TEIUIO MePENaeTCs JIOKAIBHO OT HArPETHIX YaCTHI] Cpeie BBICBOOOKACHUS apOMATHIECKOTO
BemecTBa. Takum 00pa3oM, TocTuraercsi ObICTPbIi 1 3P (PEKTUBHBINA HATPEB CPEIbI
BBICBOOOKICHHST ApOMATUIECKOTO BEIECTBA.

KapTpumk MOXKET BKIIFOYATh 3AIIUTHYIO O0OJIOUKY, OKPYIKAIOIIYIO PACCESTHHYIO CPENy
BBICBOOOKIACHHS ApOMATUYECKOTO BEIECTBA, M MHAYKLIMOHHO HarpeBaeMbIil MaTepHaL.

3amuTHas 000J0YKa MOYKET BKJIIOUATh TETUIOU30JUPYIOLINI MaTepuall, KOTOPbINA TaKXKe
MOXET OBITh 3JIEKTPOU3OIHUPYIOIIUM U KOTOPBIH MOKET OBbITh HEMarHUTHBIM. 3aIUTHAS
000JI04YKa MOXKET BKJIFOUATh OYMaXKHYIO OOEpTKY.

3amuTHas 000JI0YKa MOXKET UMETh TPYOUaTyto GOpPMY U OTKPBITbIE KOHIIbI. 3alUTHAS
000J104YKa MOXKET UMETh, HAIIPUMEP, KPYIJIOe HIIN SJUTUITHYECKOE NONIEPEYHOE CEUEeHHUE.

B cooTBeTcTBUU C MATHIM aCMEKTOM HACTOSIIEro H300pEeTEeHNs MPeyCMaTPUBAETCS
CO3JIaHM€ 3JIEKTPOHHOIO MHTAJIATOpA [l BABIXaHUS NAPOB, BKIIFOYAOLIETO:

KOPIYC, MMEIO LM OJIMKHUN KOHEL M JaIbHUI KOHELI,

MYHALITYK y OJMKHEro KOHIIa KOPIyca,;

KapTPHUIK B COOTBETCTBUH C HACTOSIIIIUM H300pETEHHEM, PACTIONIOKEHHBIN B KOPIYCE; U
WHIYKIMOHHOE HarpeBaTeNIbHOE YCTPOMCTBO, MPEeAHA3HAYSHHOE I MHAYKTUBHOT'O HarpeBa
WHIYKIIHOHHO HarpeBaeMoro 3JIEMEHTa U, TAKUM 00pa3oM, HarpeBa Cpeabl BBICBOOOIKICHHUS
apOMAaTHUYECKOTO BELIECTBA.

Kopmyc MoskeT BKIIFOUAaTh KaMepy, CHaOKEHHYI0 ChbeMHBIM KapTpumkeM. Kamepa Moxer
TEIUIOM30JIMPOBaHa OT BHELTHeH cpensl. Kamepa MoskeT ObITh pasMereHa Ha Jr000M
NPUEMIIEMOM YYaCTKE MEXKY AAJbHUM KOHLIOM U OJIMKHUM KOHLIOM Kopryca. B HeKOTOpBIX
npUMepax OCYIIECTBICHUS HACTOSALIETr0 H300PETEHHs KaMepa MOKET OBbITh pa3MelleHa Ha
OmkHEM KOHIE. B apyrux mpuMepax OCyIIecTBIICHUS HACTOSIILIErO N300PETEHNs KaMepa MOKET
ObITH pa3MelleHa Ha JalbHEM KOHIlE. B rmocnennem cinydae, nake npu HE3HAYUTEIbHOM

MOBBILIEHUH TEMIIEPATYPbl HA BHELIHEN MOBEPXHOCTH KOPIIyCa MO MEepe HarpeBa KapTpuaka B



nporecce padoTbl HHAYKLIMOHHOTO HArPEBATEIbHOTO YCTPONUCTBA, YKA3aHHOE ITOBBILICHNE
TEMIIepPaTypbl HEe MPOU3OHAET Y OJMKHErO KOHIA KOPIyCa, I71€ PACIOOKEH MYHIIITYK.

HMHayKIIMOHHOE HarpeBaTelbHOE YCTPONCTBO MOKET BKIIKOYaTh UHAYKIMOHHYIO
kaTywky. MHAYKIMOHHASA KaTyIlIKa MOXKET PacrojaraTbCsi BOKPYT KaMephbl.

Kopnyc MOkeT BKIIHOYaTh BIlyCKHOE OTBEPCTHUE I BO3yXa, YepPe3 KOTOPOe BO3AYX
HOCTymaeT B Kamepy. MoxeT ObITh IPenyCMOTPEHO CO3[JaHNe HECKOJIBKHUX BIYCKHBIX OTBEPCTHH
IJI BO3JyXa.

Kopmyc MoskeT ObITh CHA0KEH MEXaHU3MOM PEryJIMPOBAHUS BO3IYLTHOTO TIOTOKA,
NpeIHa3HAYEHHBIM IS H3MEHEHHs BO3AYIIHOIO NOTOKA, MPOXOASILEro Yepe3 Kakaoe BITyCKHOe
OTBEPCTHE ISl BO3/lyXa U, CIEIOBATENbHO, Uepe3 KapTPUIK. ITO MO3BOJISIET MOJIb30BATEIIO
U3MEHSITh KOJIMYECTBO 3aMaxa U apoMaTa, BbICBOOOKIAEMOr0 M3 HArpeTOl CpeIbl
BBICBOOOKIACHHS ApOMATUYECKOTO BEIECTBA MTPU BABIXAHUHU YePe3 MYHAIITYK.

Kopnyc MoskeT BKIIFOYaTh KaHa AJis [T0J1a4d HArPETOro Bo3AyXa K MyHAIITYKY. [lpu
5TOM KaHaJl MOKET BKJII0YaTh, [0 MEHbIIIEH Mepe, OAHO NEpPBOe BIIYCKHOE OTBEPCTHE ISl
MOJIa4M OKPY KaroIlero Bo3Ayxa u, 10 MeHbIlel Mepe, OJJHO BTOPOE BIyCKHOE OTBEPCTHUE JJIS
NOJJaYM HArPETOro Bo3ayxa u3 kamepsl. [Ipu 3TOM kaHa MOXKeT OBITh BBITIOJTHEH TAKHUM
oOpazom, uTobbl obecrieunTs coznanue 3¢ dexra BeHTypn, B pe3ynbraTe 4ero npu
MCIOJIb30BAHUH YCTPOICTBA HArpeThIil BO3/lyX BCACHIBAETCS B KaHAJ U3 KaMepbl 33 CUET
s¢p¢exra BeHTypH no Mepe npoxoxaeHus MOTOKA OKPYKAIOIIEro BO3AyXa 110 KaHaJly MUMO, I10
MEHbIIEH Mepe, OJJHOTO BTOPOIrO BIIyCKHOI0O OTBepCcTHsl. IIpHu Takol KOHCTPYKLUN OTHOCUTEIBHO
XOJIOZIHBIHN OKPYKAOIINI BO3yX U OTHOCUTEIBHO FOPsYUN BO3YX U3 KaMEPbl CMEIIUBAIOTCS
BMECTE [0 Mepe UX MPOTEeKaHMs IO KaHaJy, U 3a CUeT 3TOro odecneunsaercs Oonee
NIOCTETIEHHOE BBICBOOOKICHHE 3amaxa 1 apoMara Ipu BAbIXaHUU uepe3 MyHIuTyk. Kopmyc
MOXKeT ObITh CHAOKeH MEXaHU3MOM PETYJIUPOBAHMS BO3AYIIHOTO MOTOKA JIJIsl U3MEHEHHSI
MOTOKA, MPOXOASILEro, 0 MeHbIIIeH Mepe, uepe3 OHO MepBoe BIyCckHOe oTBepcTHe. Kanan, kak
MIPABUJIO, TIPENICTABJISIET COOOM KOJIBIIEBOM KaHAJ, OKpysKaromuii kamepy. KonbleBoii kaHa
MO3KET BKJIFOYaTh HECKOJIBKO PACIOIOKEHHBIX Ha OTHON OKPY>KHOCTH HA PACCTOSIHUM APYT OT
ApyTra NepBbIX BIYCKHBIX OTBEPCTUH, BBIMOJIHEHHBIX B KOPITyCe, U HECKOJBKO PaCIIONIOKEHHBIX
Ha OZIHON OKPY>KHOCTH Ha PACcCTOSIHUM JIPYT OT Jpyra BTOPBIX BIIYCKHBIX OTBEPCTHUH,
BBITTOJIHEHHBIX B KOJIbIIEOOPAa3HON CTEHKE KaMepPhI.

DNEeKTPOHHBIM UHTANATOpP AJIsl BABIXAHUS APOB MOKET BKJIFOYATh OJUH HJIM HECKOJIBKO
TEMIIEPATyPHBIX TATUYUKOB JIJIsl ONIPEAEIICHHS TEMIIEPATypPhl KapTpHuka. MoxeT ObITh
UCTIONIb30BaH JIFOOOH MOAXOAAINN TEMITEPATYPHBII TaTUUK, HATPUMED, TEPMOIIapa,
PE3UCTUBHBIN TEMITEPATYPHBIN 1aTUYHK, TEPMHUCTOP WK HH(pakpacHblii naTuuk. B oqHOM

npUMepe OCYLIECTBICHNUs N300PETeHUs TeMIIepaTyPHBIH (-€) AaT4uK (-1) MOXKeET (MOTyT)



OTIPENEeNATh TEMIIEPATYPY KapTPHIKA ITyTEM HETTOCPEICTBEHHOT'O H3MEPEHHSI TEMIIEPATyPhI
KapTpuka. B npyrom npumepe ocyInecTBIeHHs HACTOSIIEr0 H300peTeHNs TEMITEPATyPHBI (-€)
IaT4YHK (-1) MOKET (MOTYT) UCTIOIBb30BATHCS ISl ONOCPENOBAHHOIO ONPEEICHUS TEMIIEPATY Pl
kapTpuka. Hanpumep, TemneparypHbIil AaTYMK MOXKET ObITh HCTIOIb30BAH AJISI H3MEPEHMs
TeMIIepaTypbl BO3AYILIHOTO MIOTOKA, TOCTYMAIOIIEro B KaMepy depe3 KakJj0e BIIyCKHOe
OTBEpCTHE JUIS BO3MyXa, U TEMIIEpaTypa KapTpUaxKa MOXKET ObITh B JajbHEHIEM ONpeeseHa
MaTeMaTHYEeCKH KaK (PYHKLUSI H3MEPEHHOH TeMIIepaTyphbl BO3/lyXa Ha BITyCKe, CBOMCTB
KapTpHUIKa U KOJUYECTBA YHEPTHHU, TIOAABAEMON MHYKIIHOHHBIM HarpeBaTeIbHbIM
YCTPONHCTBOM.

DNEeKTPOHHBIA UHTAJSITOP AJISl BIBIXAHUS MMAPOB MOXKET BKIIFOYATh YCTPOMCTBO
YIPaBJICHUs], KOTOPOE MOXKET OBbITh MPEeIHA3HAYEHO ISl 3aNIUThIBAHUS MHYKIIHOHHOTO
HarpeBaTesIbHOrO YCTPOWCTBA AJIsl NOAAEPKaHUS B OCHOBHOM MOCTOSIHHOM Y 3aIaHHOM
TEMIIePaTypPbl KAPTPUIKA. Y CTPOMCTBO YIIPABICHUS MOXKET ObITh MPEIHAZHAYEHO JJIs
3aMUTHIBAHUS HHAYKLIMOHHOTO HArPEBATEIBHOIO YCTPOWCTBA HA OCHOBE U3MEPEHHOM
TEMIIEPATyPbl, TEM CaMbIM 00pa3ysi 3aAMKHYTYIO CUCTEMY YIPABJICHHUsS C 0OPaTHOM CBsA3bI0. Tem
HE MEHee, CJIEAYET MOHUMATh, YTO TEMIIEPATYPY MOXKHO PEryJIMpOBaTh O€3 NCTIOIb30BAHUS
TEMIIEPaTyPHOrO AaTYHKA.

B cooTBeTcTBHH C IECTHIM aCIEKTOM HACTOSIIET0 H300pETEHNS MPeNyCMaTPHUBALTCS
CO3JIaHH€ 3JIEKTPOHHOTO MHTAJSATOPA JUJIsI BABIXaHUS NAPOB, BKIFOYAIOLIETO:

KOPITyC, UIMEIOLINH MyHALITYK Ha OTHOM KOHIIE,

MHYKIMOHHOE HarpeBaTelIbHOE YCTPOICTBO, MpeIHa3HAUE€HHOE JIJIs1 UHAYKTUBHOTO
HarpeBa MHIYKIMOHHO HarpeBaeMoro 3JIEMEeHTa KapTPU/Ka WK KaICyJIbl, TOMEILIEHHON BHYTPH
KOpITyCa, JUIs HarpeBa Cpeibl BBICBOOOIKISHHS apOMATHYECKOTO BEIECTBA B KAPTPHUJIIKE MITH
KarcyJe;

YCTPOHCTBO YIIPABJICHUs], MPEIHA3HAYSHHOE [Tl 3aITUThIBAHUSI HHAYKLIHOHHOTO
HArpeBaTeJIbHOTO YCTPOHCTBA JJIsi MHAYKTHBHOT'O HArpeBa HHAYKIMOHHO HAIPEBAEMOr0
3JIEMEHTA U, TAKUM 00pa3oM, HarpeBa Cpeabl BBICBOOOKISHHS apOMATHYECKOTO BEIECTBA;

YCTPOKHCTBO YIIpaBIIEHUs], IPEIHA3HAYCHHOE I PACTIO3HABAHUS YCTAHOBJICHHON B
KOPITyCe KarCyJIbl JIH KapTPUIKA IyTEM AETEKTUPOBAHMS XapaKTEPUCTHK UHAYKLIUOHHO
HarpeBaeMoro 3JIEMEHTA U JUI yIIpaBlieHus1 paboToH HHAYKLNOHHOTO HarpeBaTeIbHOTO
YCTPOHCTBA C YYETOM BBISIBJICHHBIX XapaKTEPHCTHK.

WHAYKIMOHHO HAarpeBaeMblil 31eMeHT 3((HEeKTUBHO «CUUTHIBAETCS) MPU YCTAHOBKE
KapTpHKa WIN KaICyJibl BHYTPH KOPIyCa, TEM CAMbIM 0O€CTIEUNBAasi aBTOMATHIECKOE

pacCrno3HaBaHUE KAPTPpUAKa UIIN KAIICYJIbl.



Y CTpOHCTBO yIIpaBIeHHsI MOJKET ObITh MPEAHA3HAYEHO [T yIIpaBiIeHus: paboToi
MHIYKIMOHHOTO HarpeBaTeIbHOIO YCTPOHCTBA C YY€TOM BbIIBJIEHHBIX XapaKTEPUCTHK IS
obecnieuenus Tpedyemoro npoduis Harpesa. Takum oOpa3om, poduiib HarpeBa MOXKeT ObITh
3aJlaH aBTOMAaTHUYECKHU TPU PACIIO3HABAHUM KapTPHU/IKa UJIH KaICyJIbl TAKUM 00pa3oM, 4TOOBI
obecneynBaICsi ONTUMAJIBHBIN HArpeB Cpebl BBICBOOOXKISHNS apOMAaTHYECKOTO BEIECTBA JUIs
BBICBOOOJKICHHS U3 Hee 3araxa U apoMara.

Y CTpOICTBO yIpaBlieHHsI MOJKET ObITh MPEAHA3HAYESHO IS JETEKTUPOBAHUS U3MEHEHUsI
3JIEKTPOMArHUTHOTO TIOJIS, TEHEPUPYEMOTO 3 CUET B3aMMOACHCTBUS MEXKIy UHAYKLIMOHHO
HarpeBaeMbIM 3JIEMEHTOM U MHIYKIIMOHHBIM HArpEBaTeIbHBIM YCTPOWCTBOM IMPU YCTAHOBKE
KapTPHIKA WK KATCYJIbl B KOPIYCeE.

KapTpumx MOXKeT mpeacTaBiIsiTh COOON KapTPHUILK, ONPeNeIeHHe KOTOPOro OMUCAHO
BBILIE. B 3TOM clydae, 1eTeKTHpyeMble XapaKTePUCTHKH, TAKHE KaK HU3MEHEHHE
3JIEKTPOMArHUTHOTO TIOJISI, MOTYT U3MEHATHCS B 3aBUCUMOCTH OT THITIA KapTPHUIKA, HAIPUMED,

3a CUCT YCTAHOBKU MHAYKIIMOHHO HAI'PECBACMBIX 3JICMEHTOB paBJII/I‘{HOfI JJIMHBI, TOJIIHUHBI UJIX

bopmsL.

Kpatkoe onucanue ueprexen

@ur. 1 — cxeMaTu4eCKui BUA B ITONEPEYHOM CEYEHUH BJIEKTPOHHOIO NapOreHepaTopa,
BKJIFOUAIOIIETO KAPTPUIXK B COOTBETCTBUHU C HACTOSIINM H300pEeTEHHEM, UMEIOLIHIA
YIUTMHEHHBIN CTEeP>KHEOOPa3HbIH HHIYKIIMOHHO HarpeBaeMbIi 3JIEMEHT CO Cpenoil
BBICBOOOKIEHUSI apOMATUYECKOTO BEIECTBA, KOHTAKTUPYIOIIEH C €ro BHEIIHEeH MOBEPXHOCTHIO,

@ur. la — Bug aHamorn4HbIi Buny Ha Qur. 1, Ha KOTOPOM MPOUJUTFOCTPUPOBAHA YaCTh
aNbTEPHATUBHOTO MPUMEPA OCYLIECTBIEHUS 3JIEKTPOHHOIO HHIAJISITOPA AJis BIBIXaHUS MapOB;

@ur. 2 — Bux cOOKY B OMEPEYHOM CEYSHHU KapTPHIKA, TOKa3aHHOTO Ha @ur. 1 u Pwur.
2;

@ur. 3 — cxemMaTuyeckuil BUA COOKY B IMOMEPEUHOM CEUEHUH KapTPUIKA, UMEFOIIEro
TpyOUaThIil HHAYKLIMOHHO HATPEBAEMBIH 3JIEMEHT CO CPEeOH BBICBOOOKICHHS apOMATUIECKOTO
BELIECTBA, KOHTAKTUPYIOLIEH C BHYTPEHHEH U BHEIIHEN NOBEPXHOCTSMU CTEHKH,

@ur. 4a — BUA KapTPUIKA, AHATIOTHUYHBIN BUAY KapPTPUAKA, MOKa3aHHOro Ha Pur. 3, HO B
JaHHOM CiTy4dae CHaOkeHHOro nepGoprupOBaHHBIM TPyOUaTHIM HHAYKLIMOHHO HArPEBAEMbBIM
sneMeHTOM, U Ha ®ur. 4b — Bux cOoKy nephopupoBaHHOTrO TPYOUATOrO HHAYKIIHOHHO
HArpeBaeMoro 3JIE€MEHTa,

@ur. 5 — cxemarnyeckuil BUA COOKY B IONIEPEUHOM CEUEHHH KaPTPUIKA, UMEIOINETro
YIUTMHEHHBIN CTEeP>KHEOOPa3HbIH HHAYKIIHOHHO HArpeBaeMbIl 3JIEMEHT, OKPY KEHHBIH Cpenoi

BbICBO60)K)_'[eHI/I$[ ApOMATUICCKOr'O BCHICCTBA,



@ur. 6 — cxemaTudeckuil BUA COOKY B IMOMEPEUHOM CEUEHUH KapTPUIKA, UMEIOINETro
TpyOUaThIil HHAYKLIMOHHO HATPEBAEMBIH HJIEMEHT C OKPY KaroIel ero Cpenoi BEICBOOOKIEHHS
apOMaTHUYECKOrO BELECTBA;, U

@ur. 7 — cxeMaTHuecKku BUI COOKY B IMOMEPEYHOM CEUEHUU KapTPUIKa, B KOTOPOM
3ePHUCTBII HHIYKLIMOHHO HArpeBaeMblii MaTepHall JUCTIEPTHPOBAH MO BCEMY 00BEMY CpeJibl

BbICBO60)KIleHI/IH ApOMATUYECCKOI'0 BEIICCTBA.

[TonpoGHOe omnucaHne MPUMEPOB OCYINECTBICHUS] HACTOSLIETO N300pETeHuUs

Hwuxe mpuBeneHo ONMucaHue MPUMEPOB OCYINECTBICHUS] HACTOSILIErO N300peTeHus
WCKJIFOUUTEBHO B WILTIOCTPATUBHBIX LIENIAX U CO CCUIKOM Ha MPUJIaraeéMble PUCYHKHU.

Kak nokasano Ha @ur. 1, 31eKTPOHHBIN UHTAIATOP s BAbIXaHUs napos 10 BKIrOYaeT B
LIeJIOM YJUIMHEHHBIH Kopryc 12, uMerouuii Onvxanii KoHeu 14 u nanpanii KoHen 16.
DNEeKTPOHHBIA UHTAIATOP IS BAbIXaHHs apoB 10 Bkiroyaer MyHAIITYK 18 Ha OmykHEM KOHIE
14, yepe3 KOTOPBIN NOJIB30BATENb MOXKET BABIXATh NAPbl, TCHEPUPYEMBbIE ITyTEM HArpEBaHUs
cpenbl BBICBOOOKICHUST apOMaTHUECKOT0o BelecTsa 30. DIEKTPOHHBIN HHTAISATOP AJIS
B bIXaHUA MapoB 10 BKIIIOYAET yCTPOUCTBO ynpasieHus 20, Hanpumep, B BUIE
MHUKPOTIPOLIECCOPa, M UCTOYHUK MUTAHUs 22 B BUIE ONHOU min Oosee Oatapeek, KOTOpbIE,
HampHuMep, MOTYT ObITh MHAYKTUBHO Iepe3apsKaeMbIMIL.

Kopmnyc 12 BkirouaeT kamepy 24, BHyTPH KOTOPOH MOXKET OBITh YCTAHOBJIEH Ch€MHBIH
kapTpuk 26. Kamepa 24 pasmernena Ha OmnkHeM KoHIe 16 xopryca 12 psaaoM ¢ MyHIIITYKOM
18, HO Takoe PacIONIOKEHHE HE SIBJISIETCS CTPOTo 00si3aTeIbHbIM, U Kamepa Morjia Obl ObITh
pacnoyiokeHa Ha JI0OOM MPUEMIIEMOM YYaCTKe MEXAY OJM)KHUM KOHIIOM 14 1 nanbHUM
KOHIIOM 16. B ponuiroCcTpUpOBaHHOM MPUMEPE OCYIIECTBIIEHHs HACTOSIIETO H300pETeHMSI
Kamepa 24 BBITNOJIHEHA B Kopryce 12, 1 JOCTyN K Hel 00ecrieynBaeTcst MyTeM yIaJIeHUsS] KPBIIIKH
25, ¢ KoTOpoit MyHAINTYK 18 BBIMOJIHEH KaK equHOe Lejoe, ¢ OmkHero koHna 14 kopmoyca 12. B
AJIETEPHATHBHBIX MPUMEPAX OCYIIECTBJIEHHs HACTOALIETO n300peTeHus kamepa 24 mMoryia Obl
OBITh BBITIOJIHEHA KaK TAKOBAsl B BUJ€ ChEMHOIO KOMIIOHEHTA, U IOCTYII K HEeH Mor Obl ObITH
o0ecrieveH myTeM yajeHHs: TAKOro KOMIIOHeHTa 13 koprnyca 12. B mrobom ciydae, KapTpumk
26 MOXeT OBbITh JIETKO YCTAHOBJIEH BHYTPHU KOpIyca 24 WM yIaneH U3 Hero.

Kaptpuax 26, oTACIBHO NPOWUTIOCTPUPOBAHHBIN HA PuUr. 2 B LUENAX HAMVISIAHOCTH,
BKJIFOYAET YIJIMHEHHBIH HHIYKIIMOHHO HarpeBaeMblii 351eMeHT 28 B popMe CTepIKHS, KOTOPBIH,
KaK MPaBWIO, HO HE HUCKIIIOUYUTENIBHO, UMEET KPYIJIoe nonepednoe ceuenne. Kaprpumx 26
TOTOJTHUTENBHO BKIJIOYAET CPEAY BBICBOOOXKIASHHS apOMaTUIeCKOro BemecTsa 30, KoTopast
KOHTaKTUPYET, HAIIPUMEP, B BUIE MOKPBITHsI, C MOBEPXHOCTHIO 32 MHAYKLUOHHO HarpeBaeMoro

snementa 28. Cpena BBICBOOOKISHHSI apOMaTUYECKOro BemecTsa 30 mpeacrasisieT coOoi



TPaHYJIMPOBAHHBIN MU 3€PHUCTBIN MaTepHall, KOTOPBIH MOXKHO 0OpaboTarh miu nepepaborarhb
B LIEJIIX €T0 NPUKPEIUIEHUs K HHAYKLIMOHHO HarpesaeMomy 3yeMeHTy 28. Cpena
BBICBOOOKIAEHHS apOMAaTUYECKOT0 BerecTsa 30, Kak MpaBuilo, BKIIKOYAeT Tabak MM TabauHbIi
MaTepual, KOTOPbIH MOXKET ObITh MPOMUTAH MapooOpas3yrollel CpeaoH, Takoi kak
HPOTMMJIEHIJINKOJIb WM TJIMLEPUH, TAKMM 00pa3oM, 4ToObl 00eCrieunBaoch €e HarpeBaHue Juis
o0pa3oBaHus MAPOB AJIS BABIXAHUS MOJIb30BATEIEM Uepe3 MyHAITYK 18 3J1eKTpoHHOro
uHraisropa st Bapixanus napos 10. [Ipu ucnonp3oBanuy Tabaka v TabayHOrO MaTepuaa
SJIEKTPOHHBINA UHTAJISATOP JUIA BABIXaHHS MapoB 10 MOKeT OBbITh HCIIONIB30BAH B KAYECTBE
3IEKTPOHHOM curapeTrl. TeM He MeHee, KpoMe Tabaka MOTYT ObITh UCIIOJIb30BAHBI IPYTHE
MaTepHabl, O 4eM COOOINATIOCh BBIIIE B JAHHOM ONUCAHUH H300pETEHUsI.

HNHAyKIMOHHO HarpeBaeMblil 3JIEMEHT 28 MIOTHO KOHTAKTUPYET CO CPEAOM
BBICBOOOIKICHHS apOMAaTUYECKOT0 BerecTsa 30 BBUAY TOTO, YTO Cpena BBICBOOOIKICHHUS
apOMaTHU4eCKOro BeuecTsa 30 KOHTAKTUPYET C HAarPEeBaEMBbIM 3JIEMEHTOM. B pesynbrare yero,
MIPU HArpeBe MHAYKIIMOHHO HArpeBaeMoro 3JIeMeHTa 28 3a CUeT BO3ACMCTBUS
3JIEKTPOMArHUTHOTO TIOJISA, IPOUCXOAUT OBICTPBIN M pABHOMEPHBINH HArpeB Cpezbl
BBICBOOOXKIEHHS apOMAaTUIECKOro BemecTsa 30.

Kak nokasano Ha @ur. 1, 31€KTPOHHBIN HHTAIATOP [ BAbIXaHMs MapoB 10 BkiIroyaer
UHAYKLUOHHOE HarpeBaTeIbHOE YCTPONUCTBO 34, BKIIIOYAIOLIEe MHAYKLIMOHHYIO KaTyLKy 30,
KOTOpasi MOXET 3aIUTBIBATbCS OT UCTOYHMKA nuTaHus 22. Crienpanucram B JaHHOH obnactu
TEXHUKHU JOJDKHO OBITh OUEBUIHO, YTO MPH [10/1a4€ HAMPSKEHUS Ha HHAYKIMOHHYIO KaTylIKy 36
o0pasyeTcst 3JIeKTPOMarHUTHOE TOJIe, TeHEPUPYIOIee BUXPEBbIE TOKU B MHAYKIIMOHHO
HarpeBaeMoOM 3JIEMEHTE 28, TeM CaMbIM BbI3bIBasi €10 Harpes. Temno 3aTeM nepenaercs ot
WHIYKIMOHHO HarpeBaeMoro 3JieMeHTa 28 cpene BhICBOOOXKACHUST apOMAaTHYECKOTO BELIECTBA
30, HampuMep, 3a CHET TEIJIONPOBOAMMOCTH, U3JIyYEHUsI U KOHBEKLINH.

PaboTta HHOYKLIMOHHOTO HArPEeBAaTEIbHOIO YCTPOUCTBA 34 peryIupyercs: yCTpoiHCTBOM
ynpasienus 20, Kak MpaBuiIo, AJis NOAEPKaHUSA ONTUMAIbHON TEMIIepaTyphl CPEbl
BBICBOOOIKACHHS apOMAaTUYECKOT0 BerecTsa 30 1J1s1 BBICBOOOKICHUS M3 HEe 3araxa 1 apoMara.

Xots Ha Qur. | He NPOMIUTIOCTPUPOBAHA ANBTEPHATUBHAST KOHCTPYKLIMS, SJIEKTPOHHBIN
WHTAJIATOP Ul BAbIXaHMsA NapoB 10 MOXeT BKIIIOYATh TEMIIEPATYPHBII NaTUUK I U3MEPEHHUs
TEeMIIEPaTypPhl BHYTPHU KaMepbl 24, U B 3TOM ClIy4ae YCTPOUCTBO yripasieHust 20 MOKeT ObITh
NpeIHa3HAYCHO ISl YIIpaBjieHus paboTol HHAYKIHOHHOTO HarpeBaTeIbHOTO YCTPOUCTBA 34 Ha
OCHOBE TEMITEPATYPhl, U3MEPEHHON TEMITEPATYPHBIM TaTYUKOM. TeM He MeHee, Kak ObLIo
U3JI02KEHO BBILIE, BO3SMOXKHO IPUMEHEHUE APYTUX YCTPONCTB [Tl ONPEAENICHNs TEMIIEPATyPhl

BHYTPU KaMepbl 24, B HACTOALIEM OMMCAHUM U300pETEHUs.



Korga nonb3oBarens HAMEPEH UCIIONb30BATh 3JIEKTPOHHBIN HHranATop 10 ns BAbIXaHUs
NapoOB, MOJIB30BATENIO CHaYajIa HeOOXOIUMO 00eCIeunTh JOCTYII B Kamepy 24, Harnpumep,
MyTeM YIaJeHusl KPbIIKH 25 ¢ OnmxkHero koHua 14 xopryca 12 (Hanpumep, OTBEpHYB €e).
Jlanee 1onp30BaTeNb YCTAHABIMBAET MPEABAPUTEILHO BBIIIOJHEHHBIN KapTPUIK 26 B Kamepe
24. IIpensapuTenbHO BBIIIOJHEHHbBIE KAPTPUIKH 20, KaK PaBUIIO, IOCTABJIAIOTCS B YIIAKOBKE, U
UX MOXKHO IproOpecTH otaenbHo. TakiuM o0pa3oM, yCTaHOBKa KapTpumka 26 B kamepy 24
ABJIAETCS] UCKIIFOYUTEIBHO TPOCTON NPOLEAYPON AJIs MOJNIb30BATEIIS.

3areM MoJIb30BaTeNb 3aKphIBaeT KaMmepy 24, HarpuMep, MPUCOEANHUB KPBIIIKY 25 Ha
OmmkHeM KoHue 14 kopryca 12 (Hanpumep, myTeM ee 3aKpydruBaHus Ha kopmyce 12).

3areM 3JIeKTPOHHBIA HUHTAIATOP IS BIbIXaHUs napoB 10 MOKeT ObITh BKIIIOUEH
NOJIb30BATENIEM H MTOJTOTOBJIEH K padoTe MyTeM MOJauy HANPsDKEHUS Ha MHIYKIIMOHHYEO
KaTyIIKy 36 W HarpeBa WHAYKIHOHHO HATPEBAEMOT0 3JieMeHTa 28 1 Cpebl BBICBOOOKIEHUS
apoMaTH4YecKoro BemecTsa 30, Kak OMUCAHO BhIIIE, TAKUM 00pa3oM, 4ToObI 00eCTIeunBaICs
HarpeB Cpeabl BEICBOOOIKICHUS apoMaTH4IecKoro Bemectsa 30 0e3 ee ropeHus.

Korna nonb3oBaresns Oeper MyHOIITYK 18 B pOT U AeNaeT BIOX, OKPYKAFOIIHIA BO3IYX
BTSAATMBAETCs Y€Pe3 BIIyCKHBIE OTBEPCTHS I BO3yXa 38 B kaMmepy 24, Kak MOKa3aHO CTPEIKAMU
40. Bo3nyx HarpeBaeTcs 10 Mepe ero NpOXO0KAEHUS Yepe3 IPaHyJIMPOBAHHYI0 UJIU 3€PHUCTYIO
cpeny BBICBOOOKAECHHUSI apOMaTHIeCKOro Beectsa 30 B kamepe 24, 1 HarpeThlil BO3AyX €
IIPUEMIIEMBIM aPOMATOM M 3alIaXOM BBIXOAUT U3 Kamepsl 24. Jlanee HarpeTelid BO3AYX MPOXOAUT
yepe3 MyHATYK 18 1 BO BpeMst €ro NpoxX0oKIECHUs Yepe3 MyHALITYK OXJIAXKIAAETCS U
KOHIEHCHPYeTCs, 00pa3ysi mapbl UM a3P0O30Jib, KOTOPBIH MOJIB30BATENb MOXKET BABIXaTh Yepes3
MyHAIITYK 18, Kak yka3zaHo cTpenkoi 42. YcTpoicTBo ynpasneHus 20 MOXKET BKIIOYATh
NepEeKITIoUaTelb TEMIIEPATYPbI, MO3BOJISIOLIHNI MOJB30BATENIO BHIOUPATh TPeOyeMyrO
TEMIIEpaTypy BABIXA€MOIO Iapa HMCXOMs U3 OIbITA MOJIb30BATENs, TAK KAK ONTHUMAJIbHAS
TeMIIepaTypa BABIXaEMOT0 Iapa MOXKET ObITh JeJIOM JIMYHOTO BBIOOPA.

CrnenyeT moHUMATh, YTO MPH BJBIXAHUU U [0 Mepe MPOXOXKACHUs BO3yXa B KaMepy 24 u
yepe3 Hee, MPU HEOOXOAMMOCTH Ha MHAYKIMOHHYIO KaTyIIKy 36 MOXKHO NOJATh HANPSIKEHNE
IUTsl IOAAEPKAHNE 3a1aHHOMN, HAITPUMED, B OCHOBHOM IIOCTOSIHHON TEMIIEPAaTypPbl BHYTPU
Kamephbl 24. DT0O, B CBOKO O4epelb, 00eCeunBaeT JOCTHKEHNE ONTHMAaJIbHON TeMIIepaTyphbl
MapOB, BBIXA€MBIX MOJIB30BATENEM YePe3 MyHAIITYK 18, T.e. B OCHOBHOM IOCTOSTHHOM
Temreparypbl. TeM He MeHee, C [IeJTbI0 COXPAHEHUs CPebl BBICBOOOKACHUS apOMATHIECKOTO
BemiecTsa 30, ycTpolcTBO yipasieHus: 20 MOKeT ObITh MPeaHA3HAYEHO JUJIS YIIPABJICHUS
MHyKLHOHHBIM HarpeBaTesbHbIM yCTPONCTBOM 34 AJi 3aUThIBAHUS MHAYKLIMOHHOM KaTyIIKH

36 TakuM 0Opazom, 4TOOBI TEeMIepaTypa BHYTPH KaMepbl 24 CHIKAIACh MEXAY LIUKJIAMHU



BJbIXaHMs U MTOBBIIAJIACH HEMTOCPEACTBEHHO Nepe CIEAYOLIINM LUKIOM BIBIXaHHs WJIN B
HayaJle yKa3aHHOTO LIUKJIA.

IIo nocTrkeHUIO YpOBHS 3araxa U apoMara Mapos, IOJaBaeMbIX B MyHAIITYK 18,
paccMaTpUBaeMOro MOJIb30BATENEM KaK HENIPUEMIIEMOT O, MOKHO IIOJIyYUTh JOCTYII K KaMepe
24, HanpuMmep, CHAB KpbILKY 25 ¢ OmmkHero koHma 14 kopmyca 12. 3areM HCIOIb30BaHHBIH
KapTpumK 26 MOXKET OBITh yIalleH U BBIOPOIIEH, U HOBBII KapTpHIK 26 MOXKeT ObITh pa3MelleH
B Kamepe 24 10 yCTaHOBKH KPBILIKH 25 Ha MeCTe, Kak OMUChIBAJIOCH BbILIE, AJIs1 TOATOTOBKHU
3JIEKTPOHHOT'O MHIAJATOPA AJIs1 BAbIXaHUs Napos 10 ans nanpHeNnero nCnoyib30BaHus.

CrnenyeT uMeTh B BUAY, YTO COAEp KaHUE KapTpUAXKa 26 U, B HACTHOCTH, KOMIIOHEHTbI
cpenbl BBICBOOOKICHUS] apOMATHUECKOTO BELIECTBA MOT'YT BApPbUPOBATHCS, H YTO
NPEANOYTUTENBHO CIEAYET U3MEHATh PEXKUMBI pa0OThI HHAYKLIMOHHOTO HarpeBaTEIbHOTO
yCTpOHCTBA 34 C LETbI0 ONTUMH3ALNHU BBICBOOOKACHHUS 3aaxa i apoMaTta U3 Cpeibl
BBICBOOOXKICHHSI apOMAaTUYIECKOT0 BelecTBa. Hanpumep, 11t COnepKIMMOro onpenaeneHHbIX
KapTpuLKel 26 HeoOXoauM MpoguIiIb HArpeBa Py OTHOCUTENIbHO HU3KOHM CKOPOCTH HAarpeBa, B
TO BPEeMsI KaK JUIsl COAEPKIMOTr0 IPYTUX KapTpHumked 26 HeoOXoanM npog b Harpesa ¢
OTHOCHTEIIbHO BBICOKOH CKOPOCThIO Harpesa. C 1esbro 00ecreueHns TAKNX PEeXKUMMOB HAarpeBa B
OJTHOM TpUMepe OCYIIECTBIEHUSI HACTOSIIEr0 H300peTeHns yCTPOHCTBO yiipasierus 20
IIPEeIHAa3HAYEeHO 1JIs1 PACIIO3HABAHUS YCTAHOBJIEHHOIO B KOPIIyCe KapTpuaxka 26 nmytem
JNETEKTUPOBAHUS XapaKTEPUCTUK UHAYKLIUOHHO HArpeBaeMoOro 3JIEMEHTAa 28 U JJIsl yIIPaBICHHUs
paboTOl HHAYKLIMOHHOTO HArPeBaTEIbHOTO YCTPONUCTBA 34, HAPUMED, C LB 00eCTIeYeHHS
Tpedyemoro npouist HarpeBa ¢ y4eTOM BBISIBJIEHHBIX XaPAKTEPUCTHUK. B OTHOM BO3MOKHOM
IpUMepe OCYIIECTBIICHHS HACTOSAIIEro H300peTeH s B TOM Clly4ae, €M KapTPUIK 26 IOMeIeH
BHYTPU Kamepbl 24, yCTPONCTBO yripaBieHus 20 1eTeKTUPYET U3MEHEHHE 3JIEKTPOMArHUTHOTO
NOJIs, FEHEPUPYEMOTO 34 CUET B3aUMOAEHCTBUS MEXKIy MHAYKIIMOHHO HArPEBAEMbBIM 3JIEMEHTOM
28 u MHIYKLIMOHHOMN KaTyuikoil 36. Ha npakTuke, pa3anyuHble CUTHATYPbI 3JIEKTPOMArHUTHOTO
TIOJIsI MOTYT OBITH CO3/IaHBI JUISl PA3JIMYHBIX KapTPHUIKEH 26 MyTeM YCTAaHOBKH OJJHOTO HITH
OoJiee MHAYKLMOHHO HArPEBAEMBIX JIEMEHTOB 28 Pa3IMYHON UIMHBI, TOJIIIHHBI HIIH (HOPMBI.

Ha @ur. la nporsurrocTpupOBaH BapUAaHT YaCTH 3JIEKTPOHHOTO UHTAJSITOPA IS
BAbIXaHUs MapoB 110. DneKTpOHHBINA HHTAISITOP TSt Babixanus napos 110 umeer MHOTO 00IIHX
MIPU3HAKOB C 3JIEKTPOHHBIM MHTAJIATOPOM AJIs BAbIXaHus napos 10, nokasanHom Ha @ur. 1 u,
TaKUM 00pa3oM, COOTBETCTBYIOLIHE MTPH3HAKN 0003HAYEHBI COOTBETCTBYOIIUMH MTO3ULIUSMU.

DNEeKTPOHHBIN MHTaNATOp AN BAbIxaHus napos 110 nMeer xonblieBoi kaHan 112,
okpy>karomuii kamepy 24. KonpreBoii kanan 112 chopmupoBan Mexny KoiblieoOpa3HOH
CTEHKOI1 kopryca 12, B KOTOpOM pa3MelleHa HHAYKIMOHHAs! KaTyIKa 36, U KOJIbLEeoOpa3HOil

crenkon 114 xamepsr 24. Konbuesoi kaHai 112 BKIFOYAET HECKOIBKO PACIIOIOKEHHBIX HA



OZHOM OKPY>KHOCTH Ha PAaCCTOSIHUU APYT OT ApPyra NepBbIX BIyCKHbIX OTBepCTUil 116,
BBINTOJIHEHHBIX B Kopryce 12 Ha nanbHeM KOHILE KOJbLieBoro kaHana 112 nist obecneueHust
MOCTYIUICHUS] OKPY KAIOIIEro BO3Ayxa B kosbLeBou kaHan 112. Konpuesoii kanan 112 taxkxe
BKJIFOYA€T HECKOJIBKO PACIIOJIOKEHHBIX HA ONHON OKPYKHOCTH Ha PaCCTOSIHUM APYT OT Apyra
BTOPBIX BITyCKHBIX OTBepCTHil 118, KOTOpBIE BHIMOJHEHBI B KOJIbLIEOOpa3HOi cTeHke 114 xkamepsl
24 nnsa obecnieueHns: MPOXOXKISHNST HAIPETOrO BO3IyXa U3 Kamepsl 24 B KOJIbLIEBOH KaHam 112.
Bropsie BriyckHbie 0TBepCcTHs 118 BBINOIHEHBI B KOJIbLIeOOpa3Hoii creHke 114 npubnu3uTebHO
B CepelnrHe KOJbIEeBOro kanana 112, Mexxay ero najibHUMHU 1 OJMKHUMH KOHLIAMH, OJTHAKO,
0e3yCJIOBHO, BIOJIHE BO3MOKHO MX PACHOJIOKEHUE Ha IPYTHX YYaCcTKaX B Mpenenax oobema
Hacrosimero u3odperenus. Takke B kopryce 12 mpeaycMOTpeHbI pacoIOKEHHbIE HA OTHON
OKPY>KHOCTH Ha PaCcCTOSTHUU APYT OT Apyra kaHajiel 120, 122 nns HanpaBiaeHus 4acTu
OKPY’KaroILero BO3yXa 13 NePBbIX BIYCKHBIX OTBEpCTUl 116 no kanany 124 u B kamepy 24.

IIpu BabIXaHUM Yepe3 MyHAIITYK 18 OKpyKaroLui BO3AYX BCACbIBAETCS YEpe3
pPacnoyIOKEeHHbIE HA OTHOW OKPYKHOCTH Ha PaCCTOSTHUM APYT OT APyra NepBble BIyCKHbBIE
otrBepctus 116 B konbueBoit kaHan 112, kak mokazaHo crpenkamu 140. Okpyskaromuil BO3ayx
MPOXOIUT IO KOJbLIEBOMY KaHany 112 oT gampHero KOHIa B HANPABJIEHUH K OJMKHEMY KOHILY,
K MyHAWITYKY 18, kak nokasano crpenkamu 142. Korma Bo3nyx npoxogut MUMO
PacnoJIOXKEHHBIX HA OJJHOM OKPYKHOCTH Ha PACCTOSIHUU APYT OT APYra BTOPBIX BITyCKHBIX
otBepcruii 118 k crenke 114 xamepr! Bo3HuKaeT 3¢ dext Berrypu. 3a cuer storo spdekra
IIPOUCXOIUT BCACBIBAHUE OKPY KAIOLIEro Bo3ayxa uepes kanansl 120, 122, 124 B xamepy 24 u
€ro BBITATMBaHUE U3 KaMepbl 24 uepes3 BTOpbIe BIIyCKHbIE OTBepcTus 118, kak mokasano
NYHKTUPHBIMU cTpenkaMu. CrienyeT MOHUMATh, YTO BO3JyX, MTOCTYMAOLIUI B KaMepy uepes
kaHanbl 120, 122, 124, HarpeBaeTcsi 10 Mepe ero MPOXOKACHUS Yepe3 IPaHyJTUPOBAHHYIO WIIH
3EPHUCTYIO Cpeny BhICBOOOKAEHHs apoMaTudeckoro Bemectsa 30 B kamepe 24 u,
COOTBETCTBEHHO, HAIPETHIN BO3yX C COOTBETCTBYIOLIUM apOMATOM U 3aI1aXOM BBITSTMBAETCS U3
KaMmepsbl 24 dyepe3 BTOpbIe BITyCKHbIe oTBepcTus 118. HarpeTslii BO3ayx cMeInnBaeTcs ¢
OKPY’KarOLUM BO3YXOM, MPOXOAALINM depe3 KOJbLieBOH kaHan 112 u 310, kak npasuio,
NPUBOJIUT K CHUKEHHUIO TEMITEPATYPhI HArPETOro BO3yXa A0 OoJiee MPpUeMIIEMOro YPOBHSL.
3aTeM NMPOUCXOIUT JajibHENIIee OXJIaXIeHUe HarpeToro BO3Ayxa U KOHJEHCAllMsl BJIar ¢
o0Opa3zoBaHMEM Tapa WU a3pO030Jisi, KOTOPBIE MOJIb30BATENb MOXKET BIBIXATh Y€PE3 MyHILITYK
18, kak moka3aHo CTpesKOu 42.

MoryT ObITh HCTIOJB30BAHBI ATBTEPHATUBHBIE KAPTPUIKHU C SJIEKTPOHHBIMU
UHransaTopamu i Babixanus mapos 10, 110, nim, 6e3yClOBHO, 3JI€KTPOHHBIE HHTAIATOPBI AJIS

B/IBIXAHUS N1APOB, UMEIOLIHE APYTYIO MPUEMIEMYIO KOHCTPYKIHIO, KaK OyJeT OMHCAaHO HIDKE.



Ha @ur. 3 nponmutrocTpupoBas KapTpumaK 44, BKIFOYAOLTNN TpyOUaThii (1OMyCcTHMO
LWUTMHAPUYECKUH ) HHIYKIIMOHHO HarpeBaeMblil 35ieMeHT 46. TpyOuarbiii HHAYKIIHOHHO
HarpeBaeMblid 3J1eEMEHT 46 UMeeT CTeHKY 48 C BHyTPEHHEH U BHEIIHEN MOBEPXHOCTHIO 50, 52
CTEHKH, U Cpelia BBICBOOOKIEHUS apOMAaTHYECKOT0 BELIECTBA 54 KOHTAKTHPYET KakK C
BHYTPEHHEM, TaK U ¢ BHEIIHeN nosepxHocTsamu 50, 52 crenku. B apyrux npumepax
OCYIIECTBJICHNS] HACTOSIIETO N300peTeHHs cpeia BHICBOOOKAEHHS apOMAaTHUECKOTO BELIeCTBA
54 MOeT KOHTaKTUPOBATh TOJIbKO C OAHOM JIMOO BHyTPEHHEH, INOO BHENIHEN MOBEPXHOCTHIO
50, 52 creHku.

Ha @wur. 4a u 4b npomuFOCTpUpPOBaH KapTPUIK 56, aHAIOTHYHBIA KapTPUIKY 44,
NOKa3aHHOMY Ha @ur. 3, ¥ B KOTOPOM COOTBETCTBYIOLIHE KOMIIOHEHThI 0OO3HAYEHBI
COOTBETCTBYIOIIMMHU NO3ULIUAMH. B kapTpumke 56 Ha @ur. 4a u 4b TpyO4aThIii HHAYKIIMOHHO
HarpeBaeMblii 3J1IeMeHT 46 (MMEIoIni UIMHAPUIECKYIO (OPMY B IPOHILUTFOCTPHPOBAHHOM
pUMepe OCYILIECTBIICHHS HACTOSIIEro N300peTeH sI) BKIIoYaeT nepdopauuto 58 ¢ 1enbto
o0ecrieueHns MPOXOJKACHUS BO3/IyXa Uepe3 CTEeHKY 48 MeXy BHyTPEHHEH 1 BHELTHEH
NMOBEepXHOCTAMH 50, 52 CTEHKH.

Ha ®ur. 5 nponnntrocTpupoBas KapTpuk 60, BKIIFOYAOINWN YAJIMHEHHBI HHIYKIIHOHHO
HarpeBaeMbIi 3J1eMeHT 02 B popMe CTep:kHs, KOTOPBIiA, KaK MPaBUJIO, HO HE HCKIIFOUUTENTBHO,
HUMeEET Kpyrioe nonepeunoe ceuenue. Kaprpumx 60 AONOIHUTENBHO BKIIOYAET CPEAyY
BBICBOOOXKIEHHS ApOMATUYECKOTO BEIECTBA 64, OKPYKAIOIYI0 HHAYKLIMOHHO HArpeBaeMblil
sneMeHT 62. Teruonsonupyromas, 31eKTPOU30IUPYIOIIAas 1 HEMarHUTHasl 3alUTHAs 000JI04Ka
66, HanpuMep, B BUIe OyMaKHON 00epTKH, UMEIOIIeH OTKPBIThIE KOHLIbI, OKPYIKaeT Cpeny
BBICBOOOXKIEHUS apOMAaTUYECKOro BemecTsa 64 u MoxkeT 3GpQeKTHBHO yAepKUBATh YKA3aHHYIO
Cpeay Ha MecTe, B YaCTHOCTH, €CJTH CpeJia BBICBOOOKACHUS ApOMAaTHYECKOT0 BelecTBa 64
BKJIFOYAET MEJIKME YaCTU WUJIM YaCTULIbl MaTepuana. B npyrux npumepax oCylieCTBICHUs
HACTOSIIIETO U300PETeHNUs Cpenia BBICBOOOKISHHS apOMATHYECKOTO BEIECTBa 64 MOXKET
BKJIFOYATH MEPEIUIETEHHBIE BOJIOKHA, U TaKas KOHCTPYKLIUS MOXET ObITh JOCTATOYHOM IJIst
yIepKaHHsI BOJIOKHUCTOH Cpebl BBICBOOOIKIEHHS apOMATUIECKOTO BEIEeCTBa 64 B MOJIOKEHUU
BOKPYT HHAYKIIMOHHO HarpeBaeMoro syeMenTa 62 6e3 HeoOXOOUMOCTH UCTIOIb30BaAHUS
3aIUTHOIN 000JI04KH 66.

Ha @ur. 6 nponmurocTpupoBaH KapTpumk 68, BKIFOHYAOLUINH TpyOUaThIil (HOmyCcTHMO
LTHHAPHYECKUH ) MHIYKIIMOHHO HarpeBaeMblil sseMeHT 70. TpyOuaTslii MHAYKIIHOHHO
HarpeBaeMbli 31eMeHT 70 BKIIFOYAeT CTEHKY 72 ¢ BHYTPEHHEH U BHELIHEH OBEPXHOCTIMU 74,
76 cTeHKH, U cpeaa BEICBOOOKIEHHS apOMATHYECKOTO BEIeCTBa 78 pa3MelieHa HCKITFOUUTENBHO

BOKPYT BHEILIHEN MOBEPXHOCTU 76 CTEHKHU U OKPYKaeT MHAYKLMOHHO HarpeBaeMblii 31eMeHT 70.



Takum oOpaszom, Bo BHyTpeHHel yactu 80 TpyOUaTOro MHAYKIIMOHHO HArpeBaeMOro 3JIEMEHTa
70 He comep KHUTCs cpenia BBICBOOOXKISHNS apOMaTUYECKOro BemmecTna 78.

Tennouzonupyromas, 3JeKTPOU30INPYIOLIas 1 HEMArHUTHAS 3aIlUTHast 00004Ka 82,
HarpuMep, B Buie OyMakHOI 00epTKH OKPYKaeT Cpely BBICBOOOXKIEHUS] apOMATHYECKOTO
BemecTBa 78 1 MoxeT 3 (PEeKTUBHO yAEPKIBATH YKA3aHHYIO CPEAy HAa MECTe, B YACTHOCTH, €CJIN
cpena BbICBOOOXKAEHUS apOMATHUECKOTO BELIeCTBa 78 BKIIIOYAET MEJIKHE YaCTH MITH YaCTHIIbI
Mmarepuaja. B Apyrux npumepax OCyIIeCTBIICHHUs] HACTOALIETO H300pETeHus cpena
BBICBOOOIKIACHHST apOMAaTUYECKOTO BEIECTBA 78 MOXKET BKIIFOYATh NEPEIUIETCHHbIE BOJIOKHA, U
TaKasi KOHCTPYKIHSI MOXKET ObITh JOCTATOUHOM JJIsl YACP KaHUS BOJIOKHHCTOH CPeIbl
BBICBOOOKIACHHS ApOMAaTUYECKOT0 BeeCTBa 78 B MOJIOKEHUH BOKPYT WHAYKLIMOHHO
HarpeBaemoro sjieMmenTta 70 6e3 HeOOXOIMMOCTH UCTIOIb30BAHUS 3AIUTHOM 00010uKH 82.

B u3mMeHeHHOM mprMepe OCYIIECTBIICHHs KapTpuka 68 (He MpONILTIOCTPUPOBAH)
TpyOUaThIil HHAYKLIMOHHO HAarpeBaeMblil 31eMeHT 70 BKIFOUaeT nepgopanuio,
o0ecreYnBaroIIyI0 MPOXOKISHHE MTOTOKA BO3yXa Yepe3 CTEHKY 72 MeXIy BHYTPEHHEH U
BHEIIHEN NOBEPXHOCTSIMHU 74, 76 CTEHKH.

Ha @ur. 7 nponumrocTpupoBaH KapTpumK 84, BKIFOYAIOLINI Cpeay BBICBOOOKIEHHS
apOMAaTHUYECKOrO BeIleCTBa 86 B BUJE MEJIKUX YaCTUL] WJIH FPAHYJI, 3€PEH, XJIONbEB WIIN
BOJIOKOH. B MpOoMuIFOCTpupOBaHHOM NPUMEPE OCYIIECTBJIEHHUS] HACTOAIIETO H300peTeHNUsI
OymaxHast 00epTKa AEHCTBYET B KAUeCTBE 3aIUTHOM 000104KH 88, OMHAKO, KaK OMUCAHO B
NpeAbIAYINNX IPUMEPAX OCYIIECTBJICHUS HACTOSINEr0 M300peTeH s, yKa3aHHas 000I04Ka
MOXKET OBITh UCKJIIOYEHA M3 KOHCTPYKIIMH, €CJIH, HAIPUMED, Cpeia BICBOOOIKACHUS
apOMaTHYECKOr0 BEIEeCTBA 86 BKIIIOUAET MEPEIUIETEHHbIE BOJOKHA UM AHAJOTMYHBIH
MaTepua, KOTOPbIi MO3BOJISIET COXPAHATh POPMy MaTepuasa mpu OTCYTCTBUH OMOPHOMN
KOHCTPYKIIMH B BHJI€ 3aLIUTHON 000JI0uKH 88.

Kaptpunx 84 1onoaHUTENBHO BKIIIOYAeT MHAYKLMOHHO HarpesaeMblii MaTepuan 90 B
BUJIE YAaCTHIL] MaTepuasa, KOTOpbIe OTAENBbHO HHAYKTUBHO HAIPEBAIOTCS MO BO3AECHCTBUEM
3JIEKTPOMArHUTHOIO NoJjst. YacTuisl MHAYKIMOHHO HarpeBaeMoro marepuaina 90, kak npaBuio,
HO HE UCKJIFOUUTENIbHO, PABHOMEPHO JUCIIEPIHPOBAHBI IO BCEMY 00BEMY CPEIbI
BBICBOOOXKICHHST ApOMATUIECKOTO BEILECTBA,

Beime B mpenpinymux naparpagax Obuto MpUBENEHO OMUCAHUE WILTFOCTPATHBHBIX
NPUMEPOB OCYIIECTBJICHUS HACTOSIIETO N300PETEHNUs1, OJTHAKO CIEAYET MOHUMATh, YTO B
yKa3aHHbIE IPHIMEPBI €r0 OCYIIECTBICHUS MOTYT OBITh BHECEHBI MHOTOUYHCIICHHbIE H3MEHEHM,
HE BBIXOJSIIINE 32 Mpenesibl 00beMa, ONPeAeIeHHOrO npujiaraeMoit opmyioi n300peTeHusl.
Takum oOpaszom, 0Obem oxpansl, odecnieunBaeMblii popMyIoi H300peTeHus, He TOKeH ObITh

OrpaHUY€eH BBILIEONUCAHHBIMU WLTIOCTPATUBHBIMU NTpuMepamMu. Kaxkaplii MpU3HAK, paCKPbITHIA



B OITMCAHUU M300peTeHHs, BKIFOUas GopMyITy H300PETEHHSI U YEPTEKH, MOXKET OBITh 3aMEHEH
aNbTEPHATUBHBIMU MPU3HAKAMH, CIIyKAL[UMHU TEM K€ CaMbIM, SKBUBAJIEHTHBIM WU
AHAJIOTUYHBIM LIEJIIM, €CJIM B KOHTEKCTE SIBHO HE YKa3aHO MHOE.

Brime Obu1o npuBeneHo onucanue KapTpumken 26, 44, 56, 60, 68, 84,
IpeIHA3HAYEHHBIX I UCIIOJIb30BAaHUs C 3JIEKTPOHHBIMU UHranaropamu 10, 110 s Bapixanus
IIapoB, TEM HE MeHee, CIeyeT MOHUMATh, YTO OHU MOTYT ObITh HCIIOJIB30BAHBI C JIEKTPOHHBIMH
UHTaJsITOPaMHU JUJIsl BABIXaHUS IAPOB, UMEKOLIMMH aJIbTePHATUBHBIE KOHCTPYKLIUU.

HecmoTtpst Ha TO, 4TO Ha PUCYHKAX HE ObLIa MPOIEMOHCTPUPOBAHA TaKask KOHCTPYKLIMS,
sneKTpoHHbIe HHraIATOPHI 10, 110 11 BABIXaHUS TAPOB MOTYT ObITh CHAOKEHBI MEXaHH3MOM
peryJupoBaHusl BO3AYLIHOTO IMOTOKA, MO3BOJISIIOIINUM MOJIb30BATENIO PEryIupoBaTh
IIPOXOKJICHHE NTOTOKA BO3lyXa Yepes BIyCKHbIe oTBepcTu 38, 116. Hanpumep, mexanusm
peryJiupoBaHus IOTOKA BO3/[yXa MOKET BKJIFOUATh yCTPOMCTBO /AJI H3MEHEHUs pa3Mmepa
BIYCKHBIX OTBepcTUi 38, 116 nid orpaHu4YeHns NOTOKA BO3yXa, MOCTYNAOIIEr0 BO BIIyCKHBIE
oreepcrus 38, 116.

Bo Bcex BrIIENpUBEEHHBIX TPUMEPAX OCYIIECTBICHUS HACTOSIIETO H300peTeHns ObLIO
OBbI MPENMOYTHTEIBHBIM Pa3MECTUTD TEIUIOU30JUPYIOIUI MaTepraT MeXIY HHIAYKIIHOHHO
HarpeBaeMbIM 3JIEMEHTOM U CPEIOi BBICBOOOKACHUSI ApOMATHIECKOTO BELIECTBA C LIENBIO
CHIDKEHHSI CKOPOCTH TEIUIONepeaun cpeie BBICBOOOKACHNS apOMAaTHIECKOIO BELIECTBA.

Ecnu KOHTEKCTOM He MpenyCMOTPEHO HHOE 110 BCEMY ONMMCAHUIO U (HopMyJIe
n300peTeHns ciIoBa "BKIOYaeT", "BKIIOYAIOIUI" U aHAJIOTUYHbIE, CIEyeT HCTOIKOBBIBATH BO
BKJIFOYAKOLIEM CMBICJIE B IPOTUBOMOJIOKHOCTb UCKIIFYAIOIIEMY WA HCUEPIBIBAIOILEMY
CMBICJTy; HHA4€ TOBOPs, B CMbICJIE "BKJIIOUAs], B YACTHOCTH".

JIro60e coueTaHue BBILICONMICAHHBIX MPH3HAKOB BO BCEX UX BO3MOJKHBIX BapHALIUSX
BKJIFOUEHO B HACTOsIIIEe H300pETeHHE, €CIIM B KOHTEKCTE SIBHO HE YKA3aHO WHOE MJIH HHOE SIBHO

HE IPOTUBOPCUUT KOHTCKCTY.



P®OPMYJIA H3OBPETEHUA
1. DNEeKTPOHHBIN UHTANATOP AJI BABIXaHUS NapOB, BKIFOYAIOILNN:

KOPIYC;

MHIYKLIMOHHOE HarpeBaTelIbHOE YCTPOMCTBO, IPEIHA3HAYEHHOE Ml HHAYKTUBHOTO
HarpeBa MHAYKLMOHHO HAarpeBaeMoro 3JIEMEHTa KapTpUA’Ka WM KarCyJbl, BCTABJIEHHBIE B
KOPIIyC JUJIs HarpeBa Cpenbl BBICBOOOXKIECHNS apOMAaTUYECKOTO BEIECTBA, HAXOSIIEICsS BHYTPH
KapTpUIKa UJIN KaIICYJIbl;

YCTPOMCTBO  KOHTPOJIA, IMpenHa3HadyeHHOe Ui  3aluThIBAHUS  MHOYKIHOHHOTO
HarpeBaTeJIbHOTO YCTPOICTBa [Nl MHAYKIMOHHOTO HarpeBa MHAYKIMOHHO HarpeBaeMoro
3JIEMEHTA U TOCPENCTBOM 3TOr0 OOECIIEUEHHST HarpeBa Cpebl BBICBOOOKACHUST apOMAaTUIECKOTO
BELIECTBA;

IPU 3TOM YCTPONCTBO KOHTPOJIS JOMOJHUTEIBHO IpelHa3HAu€HO JJsl PaclO3HABaHUs
BCTaBJICHHOI KarCyJibl UM KapTpUIKa MyTeM AETeKTHPOBAHUs XapaKTePUCTHK MHAYKLIMOHHO
HAarpeBaeMoro >JIeMEeHTa W [UJIsl YIpaBlieHHs pPabdOTOH WHAYKIMOHHOTO HarpeBaTeIbHOTO
YCTPOHCTBA HAa OCHOBE MAETEKTUPYEMBIX XaPAaKTEPUCTUK C ILENbI0 O0ECredeHus: 3alaHHOTO

npoduis Harpesa.

2. DNEeKTPOHHBIM HHrajsaTOp AN BABIXaHWS MApoOB MO M. 1, OTIMYAKOIIUINCA TeM, 4TO
YCTPOMCTBO KOHTPOJISI MPEAHA3HAYECHO MUl NETEKTUPOBAHUS U3MEHEHHUM 3JIEKTPOMATrHUTHOIO
OJIsI, TEHEPUPYEMOTrO IyTEM B3aUMOACUCTBUSA MEXKAY MHIYKLIMOHHO HAarpe€BaeMbIM 3JIEMEHTOM
U WHAYKIHOHHBIM HarpeBaTeIbHBbIM YCTPOMCTBOM IPU YCTAHOBKE KAIICYJbl WM KapTpHIXKa

BHYTPH KOpITyCa.

3. DNEeKTPOHHBIM MHTAJSATOP JUIsl BABIXAHUS MapoB MO M. 1 Uiy m. 2, OTIUYAKOLIUICS TeM,
YTO KapTPUK BKIIIOYAET:

yAJIMHEHHBIH HHAYKLUOHHO HAarpeBaeMblii SJIEMEHT; U

cpeny BBICBOOOXIIEHHMSI apOMAaTUYECKOrO BELIECTBA, KOHTAKTHPYIOIIYIO C BHEIIHEH

MOBEPXHOCTHIO YAJIMHEHHOI'O MHAYKIUOHHO HArp€BacMoro 3JIEMEHTA.

4. DNEeKTPOHHBIM HHrajsTOp I/ BABIXaHWS MApoB MO M. 3, OTJMYAKOIIUINCA TeM, 4TO
YAJIMHEHHBIH WHAYKLUOHHO HArpeBaeMblil 3JIEMEHT BKJIIOYAET CTEP>KEHb WU MPOBOJIOKY,

HUMCHOINUE CIUIOITHOEC MOMEPEIHOC CCUCHUC.

5. DNEeKTPOHHBIM MHralATOp JUIsl BABIXaHUS MapoB HO M. 1 Uiy m. 2, OTIMYAKOLIUICS TeM,

YTO KapTPUIK BKIIFOUAET:



YIUIMHEHHBIH MHAYKLUHOHHO HArpeBaeMbIi 3JIEMEHT, BKJIIOYAOIIUN TPYOKY, MMEIOLIYIO
CTE€HKY C BHYTPEHHEW U BHEILIHEN MOBEPXHOCTIMU; U

cpeny BBICBOOOKIEHUS apOMAaTUYECKOrO BEIIECTBA, KOHTAKTHUPYIOLIYIO JIUOO C OJHOMN
BHYTPEHHEH MOBEPXHOCTHIO CTEHKH U OJHOM BHELIHEH MOBEPXHOCTHIO CTEHKH, JIMOO ¢ o0enmu

BHYTPEHHEH U BHELIHEH MOBEPXHOCTSIMH CTEHKH.

6. DNEeKTPOHHBIM HHrajsATOp U1 BABIXaHUS MApOB MO M. 5, OTJIUYAIOIIUNCA TeM, YTO
TpyO4aThlii MHAYKLUMOHHO HATrPEeBAE€MBbI 3JIEMEHT BKJIIOYAET OAHO WM Oojee OTBEPCTUH B

CTCHKEC IJIsA obecrieueHust MPOXOXKACHUA YEPE3 HUX ITOTOKA BO3AyXa.

7. DNEeKTPOHHBIA UHTAJISATOP VIS BABIXAHUS MApOB IO JFOOOMY M3 M. 3-6, OTIHMYArOIIHUNACS
TEM, YTO KapTPHIK JOMOJHUTEIBHO BKIFOUAET TEIUION30JILOHHBIN CIIOH MEXAY MHIYKIIHOHHO

Harp€BacMbIM 3JIEMCHTOM U CpeI[OfI BI:;ICBO60)KI[€HI/I$[ ApOMaTHYCCKOro BEUICCTBA.

8. DJIEKTPOHHBIN UHTAJATOP AJIsl BABIXAHUS MApoB MO M. | Wiy M. 2, OTIMYAIOIIUICS TEM,
YTO KapTPUIK BKIIFOUAET:

TPyOHYaThIi HHAYKIIMOHHO HArPEeBaeMBbIi 3JIEMEHT;, U

cpeny BBICBOOOXKIEHMs apOMAaTHYECKOrO BEIIECTBA, PACHOJOXKEHHYIO TaKHUM 00pasom,
9To0Bl 00€CIeYnBAIOCh HEMOCPEACTBEHHOE OKPYXKEHHe Cpenoil TpyOuaToro HWHIYKLIMOHHO
HArpeBaeMoro »SJIEMEHTa, MPUYEeM BHYTPEHHEE MPOCTPAHCTBO TPyO4ATOro MHAYKIIMOHHO
HarpeBaeMoro 3JI€MEHTAa He 3alOJIHEHO YKa3aHHOH Cpenoil BBICBOOOXKAEHHUS apOMaTHYECKOrO

BCIICCTBA.

9. DNEeKTPOHHBIM HHIajsATOp Ui BABIXaHUS MAapOB MO M. §, OTIMYAKOIIUNCA TeM, YTO
TpyO4aThlii MHAYKLIMOHHO HArpeBaeMblil 3JIEMEHT BKJIHOYAET OJHO WM OoJiee OTBEPCTHHA,
BBITTOJIHEHHBIX B €0 CTEHKE, OKPYKEHHOH Cpeol BBICBOOOMKIEHHUSI apOMAaTUYECKOTO BEIECTRa,

111 00eCTIeYeHUs IPOXOXKACHUS Yepe3 CTEHKY MOTOKA BO3yXa.

10. DJIEKTPOHHBIN WHTAJATOP AJISi BABIXAHUS MApoOB IO M. 8 WU M. 9, OTIMYAIOIIUIACS TEM,
YTO KapPTPHUIUK BKIKOYAET 3alIUTHYIO O0OJIOYKY, OKPYKAIOIIYI Cpeny BbICBOOOKIEHUS

ApOMaTHYCCKOTO BEILICCTBA.

11.  DnexTpOoHHBI HHTajgATOp IJIsl BABIXaHMs NapoB no m. 10, oTaMyaroLuiics TeM, 4TO
3alUTHAs O0OJIOYKA BKJIIOYAET TETUIOM3OJSILMOHHBIN MaTepuas, KOTOPBIA TaKXKe SBISETCS

SJICKTPOU3OJIINUOHHBIM U HEMArHUTHBIM.



12.  DnexTpOHHBIN MHTAIATOP AJA BIAbIXaHUA Mapos 1o n. 10 wiu n. 11, oTnuvaromuiics Tem,

YTO 3al[UTHAsE 000JI0YKa UMEET TPyOUuaTyro (opMy U OTKPBITA C OOOUX KOHIIOB.

13.  DnexTpOHHBIM HHrajATOp IJIsl BABIXaHMSA NApoB MO M. 12, OTIMYAIOIMMICS TEM, YTO
TpyOUaThlii MHAYKIMOHHO HArpeBaeMblil djeMeHT u TpyOwaras 3amurTHas o00JoYKa

PacnoIOKECHbI KOHIECHTPUYCCKU.

14.  DNeKTPOHHBIA MHTAJSATOP IS BABIXAHUS MAPOB MO JI000My U3 m. §8-13, oTaHyaromuics
TEM, YTO KapTPHK JOTIOJIHUTEJHHO BKJFOUAET TEIUION30JIILOHHBIN CIIOH MEXAY UHIYKIIHOHHO

Harp€BacMbIM 3JIEMCHTOM U CpGI[OfI BI:;ICBO60}KI[6HI/I$I ApOMaTHYECKOIro BEUICCTBA.
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