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CUCTEMA OXJIAXIEHHA METAJIJIYPTUUECKOU ITEUH

O6acTh TEXHUKH

HN300peTeHre OTHOCUTCS K CUCTEME OXJIaXKAECHHUS MEeTaJJIypruieCcKOi nevu,
COCTOSILIEH U3 HECKOJIBKUX OXJIAXIAIOLUX YCTPONUCTB.

[IpennoceliKu cO3MaHUs H300peTeHUs

Oxnaxparoimue ycTpoiicTBa METAJNIyPrudeckux medeil ciykat s nepenadu
Teria OT Medel, HampuMep TOMEHHBIX, K OXJIAKIAKIEeMy CPeACTBY/TeKy4Yel cpene.
[TosToMy oxnaxkaarouiue yCTpONUCTBA TAKUX MeUYeil COCTOAT U3 HECKOJBKUX
OXJIAXKAAIOLIUX 3JIEMEHTOB, UMEIOLIUX BHYTPEHHHE KaHaJbl AJIs1 HalpaBJIeHUs
oxXJakaarmuen Tekyueit cpensl. OXaxaammuye 3JJeMEeHTHI (HalpUMep, OXJIaX a0 He
IUTUTBI UM KOpo0Oa) MOTYT pacroiaraTbCsi BAOJb CTEH MEYHU IS 3aIMUThI OT BBICOKUX
pabouux Temmnepatyp. B kauecTBe oxyiaxkaaomed TeKy4ei cpeabl MOKeET ObITh
HCIIOJIb30BAaHA, HaNpumep, Boaa. /i ynpaBiaeHusl OXJIAXKIAKIMUMH yCTPONCTBAMHU
METAJUIYPrUYeCcKUX Mevdel U UX 3KCIIyaTallui HeoOX OJMMBIM SIBJISIETCSl OOeCTIeueHHe
COOTBETCTBYIOLIEH CUCTEMBI OXJIAXKAEHHUS.

B Hacrosmee BpeMst A1l METAIyPrHYECKUX Medeil TpeOyTcs oXakaaoume
yCTPOMCTBA, COCTOSILUE U3 HECKOJIbKUX OXJAXKAAKINUX 3JI€MEHTOB, PACIOI0KEHHBIX
B [I€YH, HA HEH UIU B ee OKpecTHOCTH. OHAKO 3TH CUCTEMBI OXJIAXKACHHUS OOBIYHO
PETYJIHUPYIOT C MOMOIIBIO CUCTEM YIPABJIECHUS, PACTIOJOKEHHBIX BbILIE 10 TOTOKY OT
OXJIQKJAIOLIEr0 YCTPOUCTBA. Takue CUCTEMBbl OXJIAXKAECHUsI METAIIYPIru4eCKUX nevei
UMEIOT HEJOCTATKU C TOYKH 3PEHUSI BPEMEHU PEeaKLHH, 00beMa UCTIOIb3yeMOH s
OXJIaXKAEHUs NeUH TeKy4ell cpeabl, a Tak)Ke C TOUKU 3pEHUs] aBTOMAaTHYECKOro
peryJupoBaHHs Pacxona TEKyuei cpenbl, MpHu4eM pacxo] OObBIYHO 3aBUCUT OT
nepenaBaeMoi OXJIaXXJAAIIUM 3J€MEHTaM TEIJI0BOI Harpy3KHu.

Kpome Toro, B npouecce 3kcniayaTaluy Me4y 3a4acTyo ClydaeTcs Tak, 4To, IO
MeHblell Mepe, HEKOTOpbIe 30HbI, COOTBETCTBEHHO OXJIAXKAAI0LINE 3JIEMEHTBI, Me4YU
NOABEPTaAOTCS OONBIIEMY U3HOCY/UCTHPAHUIO, YE€M IPYTH€ 30HBI. AHAJIOTHYHBIM
00pa3oM, HEKOTOPBIE€ 30HBI, COOTBETCTBEHHO OXJIAXKAAIOIIHNE 3JIEMEHTBI, €YU
NOABEPTAOTCS 0CO00 BBICOKOH TEIIOBOH HArpy3Ke, B TO BPeMS KaK JPyTrUe 30HBI
MOJBEPralTCsl MEHbLIEH TEMIOBONW HArpy3ke. ITO MOKET IPUBECTU, HAIIPUMED, K

TOMY, YTO YCTAHOBJICHHBIC B 30HaX C BBICOKOW TEMJIOBOW HArpy3Kol MeaHbIe Kopoba
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NOABEPTaAOTCS UCTHPAHUIO UIIN OIUIABJICHHUIO. 3a CYET 3TOrO, B CBOKO O4Yepelb,
MOBBIIIAETCS] ONACHOCTh BBIXOJA U3 CTPOSI JAHHBIX 3JIEMEHTOB M J1a)Ke MOJIHOTO
BBIXOJIa MeYU U3 CTPOs. B CBsi3u ¢ 3TUM nMeeTcs olmas noTpeOHOCTh B CIIOCOOHOM K
HaJeKHOMY M 9KOHOMUYECKHU 3P PeKTUBHOMY (PYHKIMOHUPOBAHUIO CHCTEME
OXJIQXAEHUSI METAJUTyPru4ecKOoi mequ.

IIpenmet uzobpereHus

3anayeil HaCTOSIIEero N300peTeHUs ABISIETCS CO3JaHNe YCOBEPIIEHCTBOBAHHOMN
CHUCTEMBI OXJIAKEHHSI METAJIYPTrUYECKOH mevu.

Ota 3a7a4a pemeHa nocpencTBOM CUCTEMbI OXJIAKAEHUS COTJIACHO
He3aBUcUMOMY 1. 1 Gopmynsl n3006peTeHus.

OO6mee onucanue u300peTEeHHS

Hactosimee nzo0pereHne OTHOCUTCS K CHCTEME OXJIAKASHUS] METAJUTy prudecKon
Meun, BKJIKYAKIIel B ce0s1 HECKOJBbKO OXJIAKIAOIIUX YCTPONUCTB, KakI0€e U3
KOTOPBIX COCTOUT U3 I'PYIIIBI OXJIAKIAKIMHUX 3J€MEeHTOB (OOBIUHO PACIOI0KEHHBIX
BIOJIb CTEHKH Me4YH), IPUYEM OXJIaXKIA0LINe 3JIEMEHThl HMEIOT 10 MEHbIIei Mepe
OJIMH BHYTPEHHUN KaHAJ OXJIAKICHHS AJIsl OXJIAKIAKOIIeH TeKydel cpebl.
OxnaxgarImue 3JJeMeHThl THAPOANHAMUYECKH COSTUHEHBI B KAXKI0M OXJIAXKIAKI[eM
yCTpOHcTBE, OOBIYHO nocyienoBaTeabHO. C KaKIbIM OXJIaXJAIOIIUM 3JIEMEHTOM
CBSI3aH IO MEHbLIEH Mepe OUH OTBOJHOH TPyOONPOBO AJIsl OTBEACHUS
OXJIaXAaro el TeKy4dell Cpeapl B IIaBHbIN KOJJIEKTOP.

CnenyeTr OTMETUTD, UTO MOCAEJOBATEIBHO C OTBOAHBIM TPYOOTIPOBOIOM
CMOHTHPOBAHO YCTPOMCTBO PETyJIHPOBAHUS PACX0/1a, BHIMOJHEHHOE IS
peryJupoBaHMs Pacxoa OXJaKIA e TeKydell cpeabl, KOTopas MPOXOAUT Yepes
HETO U, TEM CaAMBIM, Yepe3 OXJa)KAarliee yCTPOUCTBO. Y CTPOUCTBO PEeryIupOBaHus
pacxona BKJIFOYaeT B cebsi KanuOpoOBaHHOE OTBEPCTHE, 3afatoiiee 0a30Boe,
MHUHHMaJIbHOE MPOXOAHOE CeYEHUE IS OXJIakKAaro el TeKydeil cpeapl, a TakxKe
BBITIOJIHEHHBIH C BO3MOYKHOCTBIO U30UPATEIBbHOIO YIIPABJICHUS PEryIUPYIO LI
KJIAMaH JJis 3aJaHKsl IEPEMEHHOTO0, JOTOJHUTEIbHOTO MPOXOIHOTO CEYSHUS .

B ocHoOBe HacTosimero n300peTeHus JEKUT BBIBOJ O TOM, YTO 0c0oboe
YCTPOMCTBO 3JIEMEHTOB CUCTEMbI OXJIAXKICHHS METAJIyprHiecKol neun odecrnedynBaeT
BO3MOJKHOCTb CO3JaHHsI MOAH(PULHUPOBAHHON aBTOMATH3UPOBAHHOM CHCTEMBI
OXJIQXICHUsI, KOTOopasi o0ecrneynBaeT BO3MOKHOCTh TOYHOTO PEryJUPOBaHHS pacxoaa
TeKyueil cpeabl BHYTPH HECKOJbKUX OXJIAKIAIOIIUX YCTPONCTB, KaXaA0€ U3 KOTOPbIX

HUMECT IPYINIYy OXJIAXKAAKIUX 3JICMCHTOB. Kanc):[as[ rpynmna oxXjJaXXAar X 3JI€MEHTOB
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MOXET OBITh IPEANOYTUTENBHO PACIIONIOKEHA BEPTUKAIBHO HJIM TOPU3OHTAIBHO B
CEKTOpE, Ha CEKTOPE UJIU B €r0 OKPECTHOCTH (HampuMep, YriIOBOM CEKTOPE UIIH
KBaJpaHTe) JOMEHHOH Medu Tak, 4TO pacxoj padboueil cpeabl MOXKeT OBITh
aBTOMATHUYECKH OTPETYJHPOBAH B COOTBETCTBUM C PA3JIUYHBIMU TEIJIOBBIMH
Harpy3Kamu, NpUCYTCTBYIOIIMMH B PAa3JIUYHBIX CEKTOPaX/KBaJpaHTAaX MEYH.

B ocHOBe HacTosAmero n300peTeHNs TAKXKe JIEXKUT BBIBOA O TOM, YTO MOHTAaX
CHUCTEMbI OXJIAXKAEHHSI METAJUTyPTrUUeCKOM MeUH COTJIACHO U300 PETEHHIO SIBIISIETCS
OTHOCHUTEJIbHO SKOHOMHYHBIM U MOKET OBITh peaJn30BaH 0e3 0COObIX YCUIIUN B yiKe
CYIIECTBYIOLUIUX OXJIAXIAIIIHNX YCTPONUCTBAX W/UJIH MeYax WX Ha HUX WIH B UX
OKPECTHOCTH.

B ocHoBe HacTosimero n300peTeHNs JEKUT TaK)Ke BbIBOJ O BO3MOKHOCTHU
obecneueHust 3 (HEKTHBHOTO CAMOPETYJHPYIOLMErocs Mexann3Ma QyHKIHOHUPOBAHUS
CHUCTEMbI OXJIAXKIEHUSI METAJUTYPTrUUE€CKON MeYHu B Cly4ae, KOraa 3Ta CUCTeMa
OXJIAKIEHUSI METAJTYPrUYECKON MeYu PacloIOKEeHa HUKE IO TOTOKY OT
oxJIaxkAammero ycrpoicrea. CaMoperynupyomuicss MeXaHu3M (yHKIUOHUPOBAHUS
CHUCTEMBbI OXJIAXKIEHHUS TO3BOJISIET aBTOMATHYECKH PEryJIUPOBATh PACXO]
OXJIAKJAIOLIEeH TeKyuell cpeabl B Ipeaenax 3alaHHON IPyIIbl OXJIaX A0 IIHX
YCTPOHCTB, COOTBETCTBEHHO TPYIIIBI OXJAXKIAOLUINX 3JIEMEHTOB. B 3TOM KOHTEKCTE
HACTOsIIAsl CUCTEMA OXJIAKIAEHHS MOAXOAUT sl BHIOOPOYHOTO OTKPBITHUSA
PaCHOJIOKEHHOTO B KOHKPETHOM OTBOJHOM TPYOONPOBOJE OXJIAXKAAKIIEro 3JIeMEeHTa
peryaupymoIero KianaHa Tak, 4TO pacXox TeKy4eH cpebl MOXKeT ObITh YBeIHYeH
TOJIBKO B T€X CEKTOpax MeYH, A€ 3TO NeHCTBUTENBHO SBJISETCS HEOOXOIUMBIM, a
OCTaJIbHbBIE, PACIIOJNOXKEHHBIE B IPYTUX CEKTOPAX OXJAXKIAIOLINE SJIEMEHTBl MOTYT
NPOAOJIKATE Pa0OTATh C MOCTOSIHHBIM, HAIPUMEP YMEHbIIEHHBIM, PACXOIOM BOJBI.
Kpowme Toro, nmpenyaraemasi CUCTEMa OXJIAKICHUSI MOXKET 00eCeYnBaTh MOCTOSHHBIH
MOTOK TEKy4Yel cpelbl B TJIABHBIN KOJJIEKTOP B KaXKIAbIii MOMEHT BPEMEHH B XOJ€
paboTsl meun, 94To obecnednBaeT 3PEeKTUBHOE CHUKEHHE OMACHOCTH OCTAHOBKH
NBUKEHUS TEKy4Yel Cpenbl.

B ocHoBe HacTosimero n300peTeHNs TaAKKE JIEXKUT BBIBOA O TOM, UTO B
3aBHCHMOCTH OT TE€IJIOBOIO MOTOKA JOMEHHOH MeUn nmpeajiaraeMasi CHCTeMa
OXJIAKIEeHUsI 00eCTIeYnBaEeT BO3MOXKHOCTh HKCITyaTAIllUU OXJIAKJAOLIEro yCTPOHCTBa
TOJIBKO C OJJHUM HAaCOCOM BMECTO ABYX (HACOCHI OOBIYHO PACIOIATaOT BBILIE 11O
MOTOKY OT OXJIQXKJIAIOLIUX YCTPONUCTB), MprUYeM paboTarmUil HACOC MOXKET

obecneunBath Bcero auub oT 60% no 80% HOMUHANIBHOTO pacxoaa BoAbL. Takum
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obpazom, pacxon pabodero Hacoca MOKET HAXOAUTHCS, HAIPUMED, B NHAMA30HE
06beMOB mpUMepHO oT 1250 M*/a 1o 1750 M’/4, B 3aBUCUMOCTH OT pa3MepoB
JOMEHHOU MeYHu.

Kpome Toro, nzodperarenu HeOXKHAAHHO OOHAPYKUIH, YTO HACTOSILIEE
n300peTeHrne MOKeT ObITh TAK)Ke MPUTOAHO IS CO3AAHUS, MOIAEPKAHUS U
MaKCHMAaJIbHOTO YBEJIHYEHUsI HACTBUIM Nepe] KOHKPETHBIMU U MOJJA0IIUMHUCS
3a7JaHUI0 OXJIAKIAAIINMH YCTPONCTBAMH, COOTBETCTBEHHO OXJIAXKAAKIUMU
3JIEMEHTaMHU, IpeXAe BCEro B 30HaX BBICOKOW TeNJOBOW Harpy3ku neuu. Ilox
HACTBUIbIO OOBIYHO MOHUMAIOT CKOTIJIEHUE CIHUIIIETOCs, YAaCTHYHO CIIJIABUBIIETOCS
Matepuana, o0pa3yruero moJkooOpasHy UK KyMmoJI000pa3sHYO CTPYKTYPY,
COOTBETCTBEHHO MPEMsATCTBHE, HA BHYTPEHHEH CTEHKE MeUn, MpeKae BCero Ha
dbypmax, COOTBETCTBEHHO TpyOax, JTOMEHHON Ne4Yn Wik HaJ HUMU. HacTeuib mepen
OXJIAKJAIOLIUMH 3JIEMEHTAMH B 30HAaX BBICOKOH TEMJIOBOIM HATPY3KH MEUYU MOXKET
CIYKHTb 3aIMUTON OT YpE3MEPHON TEIJIOBONH HArPY3KH W/UJIM UCTUPAHUS FITH
5PO3MOHHOI0 U3HOCA 3JIeMeHTOB neun. Kpome Toro, 6bu10 0OHApYKEHO, YTO
oOpa3oBaHUe HACTBUIN NEPe] TPYNION OXJIAKIAOUINX 3JIEMEHTOB OXJIAJKIAk0 IET0
YCTPOHCTBA MOXKET TaKKe 00eCIeYnBaTh BO3MOKHOCTh YMEHBIIEHHS IMOTOKA TEKy4Yel
cpeabl BHYTPH 3TOT0 OXJIAXKIAIOLIEro 3JI€MEHTA, YTO, B CBOIO OUepeab, IPUBOIAUT K
CHUJKEHUIO 3aTPAaT U SKOHOMHU SHEPTUH, HaIIpUMep, B OTHOLIEHN N HEOOXOAUMOTO
npu pabore nmeun KoauvyecTna Kokca. Kak cnencraue, Onaronapsi yMeHbIIEHHIO
KOJIMYECTBA OXJIAXKAALEeN TeKy4uel cpeabl, HapuMep BOABbI, I€4b MOKHO
SKCIJIyaTUPOBATh C MEHbIIEH HArpy3Koi Ha OKPYXKAIOIMYI0 CPeAy U ¢ MEHbIIUMU
BBIOPOCAMH YTJIEKHCIIOTO rasa.

B 3T0i1 cBs3u, 0c000 3P eKTUBHBIM SABISIETCS YIIpaBieHHe 00pa3oBaHUEM
HACTBUIN, KOTAA OXJIAXKJAIOIINE YCTPOUCTBA BBIMOJHSIOT B BUJE B LIEJIOM BEPTHKAIBHO
NPOCTHUPAIO IIUXCSI KOMIUIEKTOB OXJIAXKAAKIINX 3JI€MEHTOB (OHOW MU HECKOJIbKHX
KOJIOHH OXJIAKJAOIIUX 3JIEMEHTOB), KOTOPBIE OXBAThIBAIOT YIJIOBON CEKTOp mevu. 3a
CYeT 3TOro obecrneyeHa BO3MOXKHOCTb YIIPABJICHUS Pa3JIMYHBIMHU TETIIOBBIMU
MOTOKAMH B PA3JIMYHBIX OKPYKHBIX MECTOMONIOKEHUSX Nedn. TeM caMbIM 00JIerd1eHo
BO3/IEHCTBUE Ha SABJICHHUS 00pa30BaHUS HACTBUIN, KOTOPbIE JOKAJIbHO BO3HUKAIOT HA
BHYTPEHHEM KOHTYpE MeYH.

ITox cucTemoil oxNakAeHUs METaJUIypPruueckoi neyu B obmem ciydae
NOHUMAIOT KOMIUIEKT CBSI3aHHBIX MEXAY cOO0# yCTPONCTB, 5JIEMEHTOB W/HIIN

00BEKTOB, 00Pa3yIOUUX CTPYKTYPY AJS YIIPABICHHS MapaMeTpaMu OXJIaXIAI0IIero
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yCTPOMCTBA UM HECKOJbKUX OXJAXKAAKIMUX YCTPOUCTB, COOTBETCTBEHHO JJIsI UX
peryJupoBaHus, NpUCIocabnuBaHus, MOANPUKALNN, U3MEHEHHUS W/ WU HACTPOUKH.
Oxnaxparomue ycTpoNHCTBa U3 YUCJIA HECKOJbKUX OXJIAXKAAKIUX YCTPONCTB MOTYT
UMETh OAMHAKOBBIE UJIU PA3JUYHbIE pa3Mepbl U/ unu KoHcTpykuun. Cucrema
OXJIQXAEHUSI METAJUTyPru4eCcKOi MeYr MOXKET BKJIOUYaTh B ceOsi, HAIpuMep, OAHO WU
HECKOJIbKO YCTPONCTB ISl YIIPABJICHUs MOTOKOM OXJIaAXKJAaK0 el TeKyuel cpeabl
W/WJIH €r0 PeryJMpOBaHUs, HAIPUMEP TEKyUdel Cpelbl, MPOTeKar el yepes
OXJIQKJAK0LIee YCTPOUCTBO, COOTBETCTBEHHO LIUPKYJIHUPYIOIIEH B HEM.

ITon oxna)xkaarmuM yCTPOMCTBOM, COOTBETCTBEHHO HECKOJIBKUMHU
OXJIAKJAIOLUIUMH YCTPOHCTBAMH, B O0IIEM Cliydyae MOHUMAKT COBOKYITHOCTh
OXJIAKJAOLUIUX 3JIEMEHTOB, HAPUMEp OXJAKAAIINX MaHeJeHd Hin KOpoOoB,
KOTOpbBIE MOJJIeXKAT UCIOJb30BAHNUIO U BBIMOJIHEHBI AJIs OXJIaXAEHUs, COOTBETCTBEHHO
IJISl TIepeiavyy Tera OT, OOBbEKTa, TAKOT0 KaK METAJLTyprudecKas neub, K TeKydei
cpene uiau NoCpeacTBOM Tekyuel cpeabl. [lepenada tenna OT neyu K OXJIaXKAAK0 UM
3JIEMEHTAaM MOXET OBITh OCYINECTBJIEHA PA3JINYHBIMHA CITOCOOAMHU, TAKUMHU KakK
TEIUIOBOE U3JyUYeHHUE, TEIIONPOBOAHOCTDh H/UNN KOHBEKIUA. CHCTeMa OXJIaKIeHUs
METAJUIyPrUYeCcKON Mmevyu BKI0YAEeT B ceOst OAUH MIIM HECKOJIbKO OXJIaXKAAk0 IUX
3JIEMEHTOB, KOTOPblE CMOHTHPOBAaHBI B 30HAX BBICOKOI'O Harpesa Me4yu, Ha HUX WM B
X OKPECTHOCTH.

[Tox MeTanaypruyeckoil ne4po OOBIYHO MOHUMAIOT MPOU3BOJIBHYIO
INPOMBILIJIEHHYIO IT€Yb, NIPEXIE BCEr0 JOMEHHYIO, IJIABUIbHYIO, 3JE€KTPOAYTOBYIO,
HarpeBaTeNIbHYIO, IAaXTHYIO, KOJNAKOBYI0, KOHBEHEPHYIO WIH KaKyIo -I1H00
AHAJOTUYHYIO TMeYb.

ITox rpynmoi OXJaKJAIUIUX 3J€MEHTOB OOBIYHO MOHUMAKOT HECKOIBKO
OXJIAKAOLIUX 3JIEMEHTOB, TAKUX KaK, HaAIIpUMep, OXJIAKIAKMUe NaH el 1/ Uln
KOpOOBI, KOTOpbIe PYHKIIMOHAJIBHO COEAUHEHBI APYT C APYTOM TaK, YTO HECKOJIbKO
CBSI3aHHBIX MEXKIY COOOH OXJIAKIALIIUX 3JIEMEHTOB 00pa3yloT rPyNIy, MPUUEM MO
rpynmnoi 06bIMHO MOHUMAKT HECKOJIBKO COBMECTHO HCIOJb3yEMBIX 3JIEMEHTOB
OJHOTO U TOTO XK€ WU CXOAHOrOo Tuna. Kakaplil OXJIaXKAAar Ui 3JIEMEHT UMEET IO
MEHbIIEeH Mepe OAMH BHYTPEHHUH KaHaJ OXJIaXAarIneil Tekydel cpeasl (0ObIUHO
HECKOJIBKO), IO KOTOPOMY B pabo4yeM COCTOSHUHU OXJIAKIAIIIEero yCTpoicTBa
MpOTeKaeT TeKydas cpena. Kaskaplil OXj1a)KIar0 Ui 3JIeMEHT MOXKET OBITh
CMOHTHPOBAH, YCTAHOBJIEH MJIM pa3MelleH B CeKTope/00JaacTH, COOTBETCTBEHHO

KBaJpaHTe, MEYH WJIU Ha HEM, UJIU COCTaBJISITh COOOM ero yacth. IIpexae Bcero,
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Ka)k[1asi TpymIia OXJIAKIAILUIUX 3JIEMEHTOB OXJIAKIAI0LIEero yCTPOHCTBA MOXKET OBbITh
CMOHTHPOBAHA, COOTBETCTBEHHO PACIIOJNOXKEHA, BAOJb BHYTPEHHEH M/MIN BHELTHEH
cTeHKH nevyu. Oxyaxaariue 3J1€MEeHTbl MOTYT ObITh COEAMHEHBI MOCIEN0BATEIbHO.
ITon nmocnenoBaTeNbHBIM COEJUHEHUEM NTOHUMAIOT TAKOE YCTPOICTBO, B KOTOPOM IO
MEHbILIEN Mepe OJUH OXJAXKAAKINUN 3JIEMEHT HAXOAUTCA B THAPOANHAMUYECKOM
COEIMHEHUHU C PACIIOJIOKEHHBIM HIJKE H/UJIN BBILIE MO MOTOKY OXJIAXKAOIIHM
3JIEMEHTOM TOTO e OXJIaKAariero ycrpoiicrsa. Ecnu oxnaxkaaromue 3J1eMeHTbl
NMEIT HECKOJBbKO BHYTPEHHUX KAHAJIOB OXJAXAAKLEeN TeKydell cpenbl, KaXabli
KaHaJl OXJIaXXJaLiel TeKy4yeil cpeabl OJHOTO OXJIaXKAAI0LIero 3J1eMeHTa
MOCJIEIOBATENbHO COEUHEH C COOTBETCTBYIOIIUM KaHAJIOM OXJIAXKJIEHUSI COCETHETO
OXJIAXKIAKOIIETO 3JIeMeHTa (BhIlle U HUKE MO MOTOKY).

B xOHTeKkCTe MeTannyprudeckux rnedyeil, B Ka4eCTBe OXJIAXKAA0 e TeKyden
cpeabl OOBIMHO HCHOJB3YIOT BOAY MJIM TEKYUYYIO Cpeay Ha BOOHOW OCHOBE, XOTS
INpUMEHEHHE MOTYT HaXOAUTh U APYTrue MOAXOASLINE OXJIaXKIaKIINe TEKYUne Cpeibl.

ITon oTBOAHBIM TPYOOTIPOBOAOM OOBIYHO MOHUMAKT HEKOTOPOE YUCIIO UIIH
cucteMy TpyOOIPOBOAOB, KOTOPBIE BBIMOJHEHBI AJIs1 OTBEAECHHS OXJIaXKJA0Iei
TeKyuel cpeabl U3 OXJIaXXKAAKIIero ycTpoiicTBa B ri1aBHBIN koiekTop. OTBOAHON
TpyOONPOBOJ MOKET COAEPKATh NEPBBIH YUaCTOK, KOTOPBIH NUMEET OTAEIbHbIE
TpyOompoBOabI Ay cOOpa OXJakaarliel TeKky4uel cpeabl 3 KaHaJoB OXJIaKAaroei
TeKy4el cpeabl, mpuueM TPpyOOIPOBOIBI IEPBOrO YUaCTKA CXOAATCS KO BTOPOMY
y4acTKy, KOTOPBIM UMEET YCTPONUCTBO peryaupoBaHus pacxoaa. [IpoMexyTouHbIN
KOJIJIEKTOP MOKET ObITh MOAKJIIOYEH I MpUeMa MoToKa U3 TpyOonmpoOBOIOB MEPBOTO
y4acTKa | JJIsl HAIPaBJICHHUS €r0 B €NMHCTBEHHBIH TPYyOONPOBOA BTOPOTO y4acTKa, K
KOTOPOMY IOCJIE€J0BATEJIbHO MIPHUCOEUHEHO YCTPONUCTBO PEryJIupPOBaHUs pacxosa.

ITpoMekyTOUHBIH KOJIJIEKTOP, COOTBETCTBEHHO MPOMEXKYTOUHAS (KOJUIEKTOPHAs)
TpyDa, Takke MOXKET BXOJHUTh B COCTaB OTBOAHOIO Tpybomposoaa. Tepmun
MPOMEKYTOYHBIA KOJUIEKTOP B 00IIeM ciiydyae o3HauaeT TpyOy, TpyOOmpoBOa HITH
TpyOUaTHIH MM MUIUHAPUYECKUH OOBEKT, KaHa, MOJYIO AETallb WU MPOXOA, UITU
Tr000H Ipyroi TUMN MyCTOro TeJla, KOTOPbIE BBINOJIHEHBI IJI MPOBEACHHUS JKUIKOCTH,
raza u/wnm Tekydei cpensl. TakuMm oOpa3om, MPOMEKYTOUHBIH KOJIJIEKTOP SBISETCS
4aCThIO OTBOAHOIO TPyOONPOBOAA U PACIOIAraeTCs BBIIIE MO MOTOKY OT
PEryJUpPYIOIIEro YCTPOMCTBA U HUXKE MO MOTOKY OT MOAAKIIEro ycTpoicTea. B
ob1mem ciydae mpOMeXYTOUYHBIH KOJIJIEKTOP MOXKET COOMPaTh HAarpeTyr TeKy4yIo

cpeny nepej HalpaBJIEHUEM 3TOH TeKydel cpelbl B perylupyrollee yCTpoiCcTBO 1/ Uiu
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IJIaBHBIA KOJUIEKTOP. IIpOMEKyTOUHBIN KOJUIEKTOP MOXKET OBbITh TAK)K€ BBIITOJTHEH IS
cOopa Tekyueil cpenbl, BBIXOAIIEH U3 HECKOJNBKIX COEAUHSIONUX BHYTPEHHUE
KaHaJbl OXJIAXKIAOLEH Tekyuell cpenbl TpyOONpOBOAOB, /MM BBIIIOJHEH IS
pacrnipeneneHusi COOpaHHOM TeKyueil Cpeabl B OMHO MU HECKOJIbKO YCTPOUCTB
peryJiMpoBaHus pacxoaa.

Ilox perynupyromuM yCTpOUCTBOM, COOTBETCTBEHHO YCTPONCTBOM
peryJupoBaHus pacxoaa, MOHUMAIOT MOACUCTEMY OTBOAHOTO TpyOomnpoBoaa,
BBIMTOJTHEHHYIO JUIS PETYJHPOBAHUS U/UJIU 3aJaHUSI CKOPOCTH MOTOKA U IPYTHUX
¢u3nUecKnX CBOWCTB TeKyuel cpenbl. B BapuaHTax ocymecTBiIeHUs U300peTeHHUs
peryiupyrlnee yCTpOMCTBO COOTBETCTBEHHO PACIOJOKEHO HUXKE IO OTOKY OT
MPOMEXKYTOYHOTO KOJIJIEKTOPA U BbILIE 1O MOTOKY OT IIaBHOTO KOJJIEKTOPA.
Hanpumep, peryaupyrouiee yCTpOUCTBO NO3BOJSAET PEryJIUpPOBaTh, COOTBETCTBEHHO
3a7aBaTh WJIM HACTPAUBaTh, PACXOJ, a 3HAYHUT, TaAK)KE€ M OOBEMHBII PacxoJ U IaBJICHUE
TEKy4el cpebl B OXJIAXKIAKIEM YCTPOUCTBE, a TAKXKE B IIIaBHOM KOJUIEKTOpE.
Perynupyromiee yCTpOMCTBO MOKET TaKKe BKJIIOYATh B ce€0s MepBbIN U BTOPOH
KaHaJlbl, IPUYEM MEPBBII U BTOPOH KaHaJbl HAXOAATCS B THAPOANHAMUYECKOM
coenquHeHUU ApyT ¢ apyrom. [lepBrIil KaHAT MOKET BKJIFOUATh B Ce0s MepBbId
pPeryJupyrmui KiamnaH, KOTOPbIH MOXKET ObITh UCIIOJIb30BaH JJIs H30MPATEIbHOTO
3a/laHUs IEPEMEHHOr0 NPOXOJAHOr0 CEUYEHUs AJI OXJaXkaawlen Texkyuen cpensl. Iloa
PeryJupyomuM KJIanaHoM OOBIYHO NOHUMAIOT OOBEKT MJIN KOHCTPYKTUBHBIH
5JIEMEHT, TO3BOJISIOIHI PeryIupOBaTh CBOHCTBA MOTOKA M/WUJIU CTPYH TEKyUeH
cpeabl. Hampumep, peryaupyromuil KianaH MOXKeT ObITh BBIITOJHEH B BUE
aBTOMATHYECKOrO KJIallaHa, MO3BOJISIIOLIET0 PEeryJupOBaTh CKOPOCTh NOTOKA TEKyUYeH
cpenbl. Perynupyromuii kianaH MOXKeT ObITh PacIOJIOKEH B MEPBOM KaHAJE U
COEIMHEH ¢ OJIOKOM yIpPaBJICHUS AJISI YIPABJIEHHS MTEPBBIM PETYIUPYIOIUM KJIATIAHOM.
JIpyruMu CJIOBaMHU, PETYJIHPYIOIINH KJIarnaH MOKET ObITh BBIMOJHEH IJIs IEPEMEHHON
peryJaupoBKU pacxoda TeKydel cpenbl. BTopoil kaHaa MOKET BKJIFOYATh B ceOs
KaIuOpOBaHHOE OTBEPCTHE WJIH, B KAYECTBE aJIbTEPHATUBBI, BTOPOH KaHAJI MOXET
OBITH COEIMHEH C KaTMOPOBAHHBIM OTBEPCTHEM MEPBOTO PETYIHPYIOIIEro KianaHa
TaK, YTO BTOPOH KaHaJ MO3BOJSAET B KAXKAbII MOMEHT BPEMEHU HANpPaBJsTh B INIaBHBIN
KOJIIEKTOP 0a30BbIi MOTOK TeKy4el cpeabl. Perynupyromee ycTp OMCTBO MOXKET OBITh
MOCJIE0BATEIbHO COEAUHEHO C INIaBHBIM KOJJIEKTOPOM.

ITon rmaBHBIM KOJJIEKTOPOM, COOTBETCTBEHHO OTBOJHBIM TPYOONIPOBOIOM, B

obmem ciydyae MOHUMAIOT TPYOOINPOBO st OTBEIEHUs TeKy4ell Cpeabl MoCie TOro,
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KaK OHA MPOIILJIA Yepe3 Peryaupyollee yCTPONCTBO U/UIN OABEPIriIach €ro
BO37€UCTBUIO. [ TaBHBIN KONJIEKTOP HAXOAUTCS B TUAPOJUHAMUYECKOM COEAUHEHUH C
IMPOMEXKYTOYHBIM KOJJIEKTOPOM M PACIIONOXKEH HHUXKE IO MOTOKY OT IPOMEXKYTOYHOTO
KOJUIEKTOPA.

ITon oTBepCcTHEM MOHUMAKOT MPOEM, HAIPUMEP TOPJIOBUHY, OKHO MJIU NPOXOJ,
4yepes3 KOTOPBIM MOKET MPOXOAUTh OXJa)aarwuas Texydas cpeaa. Ilon
KaTuOpPOBAHHBIM OTBEPCTHEM OOBIMHO MOHUMAIOT CTAHIAPTH30BAHHOE OTBEPCTHE,
HarpuMep OTBEPCTHE, KOTOPOe OBIJIO TOYHO CIPOCKTUPOBAHO, COOTBETCTBEHHO
HU3MEPEHO WJIM BBIIOJHEHO, U KOTOPOE NMPEeAyCMOTPEHO Al TOUHONH HACTPOMKH Ha
BBINTOJTHEHNE KOHKPETHON (PYHKIIMU, HAIPUMEP, Ha IPOXOKICHUE 3aJaHHOTO
6a30BOr0, MUHIMAJIbHOTO IMOTOKA OXJIAKIA el Tekydell cpensl. Takum obpazom,
KaInOpOBaHHOE OTBEPCTUE MOXET 3a7aBaTh COOTBETCTBYIOIEE Oa30Boe,
MHUHUMAaJbHOE CeYeHHe MOTOKA OXJaXkAarllel Tekyuel cpeabl, B TO BpeMs Kak
PEeryJHpPYO NN KJIamaH MOKET OBITh MOABEPTHYT U30HUPATENIBbHOMY YIIPABICHUIO IJIS
3a/laHusl IEPEMEHHOTO, JOMOJIHUTEIBHOIO NPOXOJHOTO CEUYEHUs.

ITon 6a30BBIM, MUHIMAJIBHBIM MIPOXOAHBIM CEUEHUEM OOBIYHO MOHUMAIOT
ceueHne TpyObl UK nMaTpyOKa, BBHIMOJHEHHOE JJI MPONYCKAHUS MUHUMAJIbHOTO
NOTOKA UJIM CTPYH TeKydel Cpejbl TaK, YTO TeKy4das Cpela MOXKET BBIXOAUTH U3
peryJupyouero ycTpoicTBa B KaKblii MOMEHT BPEMEHHU. 3a cUeT HalIu4us 0a30BOTO,
MUHHUMaJIbHOTO MPOXOJHOI0 CEYeHUsI KaJTUOPOBAHHOI'O OTBEPCTUS MOXKET OBITh
NoAAep kaHa HENPEPbIBHOCTDL MOTOKA TEKy4Yel Cpeabl B OXJAXKIAKIIEM YCTPONUCTBE.
Jpyrumu cioBamu, KaltuOpOBaHHOE OTBEPCTHUE BBIMOJHEHO JUJIS CO3AAHUS U
HaIpaBJIeHHs, COOTBETCTBEHHO MPOBeAeHMs, 0a30BOT0 MOTOKA TE€Ky4del Cpenbl B
IJIaBHBIN KOJIJIEKTOP B COOTBETCTBUH C NPEIBAPUTENbHO 3aJaHHBIM MU HUMAaJbHbBIM
pacxonom.

ITox 6moxoMm ynpasneHus B 00IeM ciiydae MOHUMAIOT CHCTEMY, BKIIIOYANOIYIO B
ce0s o MeHbIIEH Mepe OANH U3 CIEAYIOIINX 3JIEMEHTOB: 3JIEKTPOHHYIO CUCTEMY,
NpPOTPAMMHUPYEMBIH OJIOK YIIPABIEHHs, KOMIBIOTEP, IPOLECCOP, 3aIIOMUHAIOLIEE
yCTPOHCTBO, MOJB30BATENbCKUH HHTEpdelic, mporpaMMy, MPOrpaMMHOE MPHIOKEHNE
WJIU AHAJOTHYHBIN 3JeMeHT. biiok ynpaBiaeHuss MOKeT OBITh BBITIOJIHEH JJIs IpUeMa
NOCTYMAIIUX OT JaTYMKOB CUTHAIOB. BJIOK ynpaBiaeHuss MOXKeET OBITh, KpOME TOTO,
BBINOJIHEH /ISl YIIPABJIEHUs MEPBBIM PEryJUPYIOLUM KJIalaHOM B IEPBOM KaHalle

nyTeM nepeaavu 3JIEKTPOHHBIX CUTHAJIOB Ha HUCIIOJTHUTEIBHBIN MEXAHHU3M.
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B onHOM 13 BapuaHTOB OCYILECTBJECHUs PEryJUPYIOLIUI KianaH NpeacTaBisieT
co0oif aBTOMaTUYECKUH KJalaH, yIpaBisieMblil OJIOKOM yIpaBiIeHHUs] B 3aBUCUMOCTH
OT curHaia(-oB) gaTunka(-oB), MOJIYy4aeMOTO(-bIX) OT OJHOT'O UJIM HECKOJIBKUX
JATUYUKOBBIX YCTPONCTB, PACIONOKEHHBIX B IPEIBAPUTENIbHO 3alaHHBIX MECTax
OXJIAXKAAOUUX YCTPOUCTB. [0 AaTUMKOBBIM yCTPONHCTBOM MOHUMAIOT 3JIEMEHT,
CHUCTEMY MJIM KOHCTPYKLHIO, BBIIOJHEHHBIE st OOHAPYKEHHUsI, H3MEPEeHUs,
OonpeAesieHUsl UM MOHUTOPUHIAa U3MEHEHUN UJIN YCIOBUM OKPYKAKOIIEH Cpebl.
Kpome Toro, natunkoBoe yCTPOHCTBO, COOTBETCTBEHHO NAaTYHK, MOTYT OBITh
BBIMTOJIHEHBI IS NIepenadn uHGopMaluny, HaATpUMEp CUTHAJA, MPEACTABISIOIETr0
napameTp (mporecca), TaKOH Kak, HAPUMeEp, TeMIepaTypa HUPKYJIHPYIOIIeH B
OXJIAKJAIOIEM YCTPOHCTBE TeKyUYeH cpeapl. DTa HHPOPMALUI MOXKET OBbITh
OTIIpaBJieHa, COOTBETCTBEHHO IepeaHa, IOCPeACTBOM JaTYUKOBOI0O YCTPONWCTBA B
6ok ynpaieHus. biaronapsi 1aTYMKOBOMY YCTPOHCTBY OJIOK yIpaBiIeHHs
obecneunBaeT BO3MOXKHOCTD BBISIBIICHHUSI TOTO, COOTBETCTBYET JIU U3MEPEHHOE
3Hau€HUE 3aJJaHHOMY 3HAaY€HUIO WJIM JUaNa3oHy 3aJaHHbIX 3HaueHuil. B aTom ciyuae
OJIOK ympaBiieHUsI MOXKET MOOYIKIaTh MEPBbIH PETYIUPYIOIMUI KJIanaH K OTKPBITHIO
WIH K 3aKPBITHIO (YACTUYHOMY MJIM NIOJTHOMY) M, TEM CaMbIM, oOecrednBaeT
BO3MOKHOCTb PEryJUpPOBAaHUS pacxoja B peryJupyrineM ycrpolictee. B pesynbrate
pacxon TeKydel cpelbl B paclOJOKEHHOM Nepes peryjJupyroluM yCTpOHCTBOM
OXJIQXAAOLIEM YCTPOHCTBE TaK)Ke MOXKET OBITh OTPEryJIHMPOBAH B COOTBETCTBHH C
3aJJaHHBIM PaCcXOJO0M MJIM 3aJaHHBIM AUANAa30HOM pacxonos. [lepBblil perynupyromui
KJIAallaH MOJKET JOMOJHUTENbHO BKJIOYATh B ceOst niau o0pa3oBbIBaTH COOOM
ABTOMATHYECKHI KJIaNlaH C MPUBOAOM, MPUUEM MPUBOJ COEUHEH ¢ OJIOKOM
ynpasieHus. [IpuBoa MoxeT ObITh IPEACTABIICH, HAIPUMED, SJIEKTPUUESCKUM UIIH
MHEBMAaTUYECKUM MPHUBOAOM.

B onHOM 13 BapUaHTOB OCYILECTBICHUS PETYJUPYIOIIUHN KlanaH BKIOYaeT B
ce0s1 MOABMIKHBIA 3aNIOPHBIN 3JIEMEHT, MPUYEM KaJuOpPOBaHHOE OTBEPCTHE
PacIioJIOKEHO B 3aMOPHOM 3dyieMeHTe. Takum oOpa3om, KanuOpoOBaHHOE OTBEPCTHE
MOKET OBITh BBIIIOJHEHO B HACTH KOPITyCca KJalaHa TakK, YTO KJalaH 00eCcrnevynuBaeT, 1mo
MEHbIIEN Mepe, HEKOTOPBIM MPOXOJ AN TEKy4el Cpeabl.

B onHOM U3 BapuaHTOB OCYILECTBJEHUS PEryIUPYIOLIee YCTPOUCTBO BKIIOYAET B
ce0st mepBBI M BTOPON KaHAJIBI, IPUYEM IEPBBIH U BTOPOH KaHAJbI PACIIOI0XKEHBI
napajjiebHO APYT APYTY, U IPUYEM BTOPOH KaHAJ BKJIIOYAEeT B ce0s KantuOpoBaHHOE

OTBEpPCTHE, a MEePBbIA KaHaJ BKJIOYaeT B ce0s perynupyromuil kianad. Hanpumep,
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pPacmoyIO’KEHHOE BO BTOPOM KaHajie KaJuOpOBAHHOE OTBEPCTHE MOXKET OBITh
MpeNCTaBJICHO YacCThI0 ApoccenbHol nuadparmsl. [lon npoccenbHol auadparmoi,
COOTBETCTBEHHO MOJ OTPAHUUHUTENBHON AnadparMoi, OOBIYHO MOHUMAIOT JJIEMEHT,
NpeIHa3HAUYEeHHBIH A 3aJaHs PAcX0/1a TeKy4Yel cpebl U/ UK I CHUKEHUS
JaBJIEHMs W/MIU JJIs OrpaHu4eHus nortoka. JlpoccenpHas nuadparma MoxeT OBITH
BBIMTOJIHEHA B BUJI€ TOHKOM MJIACTUHBI ¢ KaJMOpOBaHHBIM OTBepcTUeM. JlpoccenbHas
nuadparma MoKeT ObITh pa3MelleHa, HallpuUMep, BO BTOpoM kaHaine. [1pu
POXOXKIACHUHU TEKYUel Cpelbl, UM COOTBETCTBEHHO, JKUIKOCTH Y€pe3 APOCCENbHYIO
nuapparMy ee JaBJIeHHE YBEJIUYUBACTCS MEpea OTBEPCTUEM, B TO BpeMsl KaK CKOPOCTh
MOTOKA HUJKE OTBEPCTHUS YBEJIMUYUBAETCS MO MEpPe YMEHbIIEHUs 1aBJICHUS TeKy4deil
cpenbl.

B onHOM M3 BapHaHTOB OCYINECTBICHHUS PETYJIUPYIOLINI KJIaraH BbIMOJHEH B
BUJ€ JUCKOBOI'O MOBOPOTHOrO KjanaHa. [1oa AMCKOBBIM MOBOPOTHBIM KJIAMAHOM
MOXKET MOHUMATHCS JIFOO0H peryaupyeMblil KilammaH, Mpekie BCero KJamaH ¢
3aMOPHBIM MEXaHU3MOM, MPEACTABIISIIOUIUM COOOH BBIMOJTHEHHBII ¢ BO3MOXHOCTBIO
BpALIEeHUs 3JIEMEHT, HaNpUMep AUCK. /IUCKOBbIE MOBOPOTHBIE KJAMaHbl MOTYT
cpabaThiBaTh OTHOCUTEJBHO OBICTPO M, TAKUM 00pa3oM, MOTYT OBITh HCIIOIb30BAHBI
nuist OBICTPOH PeryJupOBKHU pacxoja MOTOKa.

B onHOM M3 BapHaHTOB OCYINECTBJIEHHS JATYNKOBOE YCTPOWCTBO BKIKOYAET B
cebs mnu obpasyet coOol MO MeHbIIIeil Mepe OAUH U3 CIEAYIOLUINX 3JIEMEHTOB: JaTUYHK
TEeMIIePaTypbl, JATYUK PACXOAA, JATUUK AaBJIEHHs. JlaTYMK TeMIepaTypbl MOXKET ObITh
NpeACTaBJICH JIIOOBIM NaTUMKOM, PEJHA3HAYEHHBIM [l BBISBJICHHS TEMIIEPATYPbl,
HampuMep TEMIePaTypbl TEKyUYel Cpeabl, /i U3MEHEHUsI TemiepaTypbl. JJaTuuk
pacxona MOKeT ObITh MPEACTaBJIEH JOObIM JATYNKOM, BBITIOJHEHHBIM JJIsl BbISIBJICHHUSI
pacxona Tekydeii cpenbl. JlaTunk qaBieHHs MOKET ObITh MPEACTaBJIEH JIOOBIM
IATYMKOM, BBITIOJIHEHHBIN [JIsl BbISIBJICHUS AaBJICHUS TeKy4deil Cpemsl.

B onHOM M3 BapHaHTOB OCYINECTBJIEHHUS EPBbIN KaHaJ BBIMOJIHEH B BUIE
0OBOJIHOTO KaHaja AJis BTOPOro KaHaja, Ui, (akyIbTaTUBHO, BTOPOIl KaHaJ
BBITIOJIHEH B BUAe OOBOJHOrO KaHaja AJjisi mepBoro kanana. [loq oOBOIHBIM KaHAJIOM B
ob1eM ciaydae MOHUMAKOT JTIE000e YCTPOHCTBO U3 UCTIOIb3yEMBbIX IJIs
NepeHanpaBIeHns] MOTOKAa TPyO, maTpyOKOB, KJIANAHOB /MM MOJIBIX T U/ UK
aHAJOTHYHBIX 3JIeMeHTOB. biaronaps Hann4no 0OBOAHOTO KaHala, U3
pPeryJupymoIIero yCTpoucTBa B IJIaBHBIH KOJJIEKTOP MOYKET BbIXOIUTh

NnpeaABaApUTECIIBHO 3alaHHBIM MUHUMaJlbHbIH IIOTOK, COOTBETCTBCHHO, 0a30BbIli TOTOK.
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Takum o6pa3om, MOKET OBITh MIPENOTBPAIIEHAa OCTAHOBKA JBHUIKEHUS TEKy4del Cpelbl B
OXJIaXKJAKLEM YCTPONCTBE.

B onHOM U3 BapuaHTOB OCYILECTBJICHUS PEryIUPYIOLIEe YCTPOUCTBO TaKKe
BKJIFOUaeT B ce0s BTOPOH JaTUHMK TEMIEepaTyphl, U/ U PacXOIOMep, U/ HIH JaTUYUK
JaBJICHUs, W/ WM PYYHOU KyamaH. BTopo# nat4yuk TeMmnepaTypbl, W/ WIH pacxoaomep,
W/WJIM TaTYUK JABJICHUSI MOTYT UMETh JJICKTPHUYECKOE COEUHEHUE C OJIOKOM
yrnpasiieHus. biaarogaps HaJU4YHIO BTOPOTO NAaTYUKA TeMIepaTypbl U/UiK
pacxomomepa u/uju naTyuyrKa AaBjeHus OJIOKy ympaBiieHus: oOecrnedyeHa BO3MOXKHOCTD
BBISIBJICHUS IOTIOJTHUTEJIbHBIX TEXHOJIOTHUECKHUX MapaMeTPOB MPOTEKAKOIIEH B
PEryJUPYIOLIEM YCTPONUCTBE TeKyUel cpeabl. Py4yHOI KJlanaH Mo3BOJISAET BPYUHYIO
MepeKPhIBATh PEryJHUPYIOIIee YCTPOHCTBO, HAMPUMED, MPU HEOOXOTUMOCTHU
TEXHUYECKOTO OOCITyKHUBaHUS.

B onHOM 13 BapuaHTOB OCYLIECTBIEHUS OXJIAKAAIOLUINE 3JTEMEHTBl HAXOISITCS B
TUAPOJIUHAMUYECKOM COEIUHEHUH IPYT C APYTOM, MPUUEM OXJIAKIAIOLUIUE 3JIEMEHTHI
PACIOJIOKEHBI 10 OTHOUICHUIO APYT K APYTy BEPTHUKAJIBHO UM TOPU3OHTAIBHO.
PacnonokeHue oxnaxkJal0IUX 3JIEMEHTOB Ha CTEHKE MeYH JOMYCKaEeT, YTO OHU MOTYT
OBITH PACIOJIOKEHBI IO OTHOIIEHHUIO JPYT K APYry FOPU3OHTAIBHO HJIN BEPTHKAIBHO.
Hanpumep, npu ycTaHOBKE Ha Me4Yb HECKOJBKUX, HAIPUMEDP UYETHIPEX OXJIAXKIA0 IIUX
YCTPONCTB, KaXJ10€ U3 KOTOPBIX COCTOUT U3 HECKOJBKHUX OXJAXKAAOLUIUX 3JIEMEHTOB,
pa3INYHbIE YYACTKH ME€YU MOTYT MOJYYaTh OXJAXKIAEHUE OCPEACTBOM FOPU3OHTAIBHO
UJIU BEPTUKAJIbHO PACIOJOXEHHOIO OXJIaXKAAI0IIEro 3JIEMEHTa IIPU Pa3IMYHbIX
pacxonax. B pesynbprare, Ha yyacTkax, Irie Ha OXJaXKAAIOLINE 3JI€MEHThl IepeaaeTcs
BBICOKAs TEIJIOBasi HArPy3Ka, PacxoJ TEKy4el cpenbl MOXKET ObITh YBEJIHYEH, a Ha
ydacTKax, I7le Ha OXJIaXXJalolre 3JIEeMEHThI IepeaeTcsl HopMaibHas U HU3Kas
TEIJIOBasl HArpy3Ka, pacXxol TeKydel cpelbl MOXKET ObITh YMEHbBIIEH.

B oaHOM U3 BapHaHTOB OCYIIECTBJIEHUS KaXKIbIH OXJIAKIAKWMUNA 3JIEMEHT U3
HECKOJIbKUX OXJIAXKJIAKIIUX 3JIEMEHTOB PACIOJIOKEH B OTHOM U3 KBaJAPAHTOB MEUH.
ITon kBagpaHTOM OOBIYHO MOHUMAKOT YIJIOBOH CEKTOP Me4u. XOTsI B CTPOT'OM CMBICIIE
kBanpaHT obo3HadaeT 90° OKPYKHOCTH, B HACTOSIIIIEM JOKYMEHTE 3TOT TEPMHUH TaKXKe
UCIIOJIB3YETCs sl 0003HAYEHHS] MEHBIIUX YTJIOBBIX YUYaCTKOB, KOTOPbIE TaKXkKe
COOTBETCTBYIOT TOJBKO OJJHOI KOJOHHE OXJaXXJaKIUX 3JeMEeHTOB. Pazmelenue,
pacmnpeneneHne, COOTBETCTBEHHO pa3rpaHUYMBaHueE, OXJIAKJAK0MUX YCTPONHCTB Ha

Pa3INIHBIX KBaJApaHTax oOecrne4ynBaeT BO3MOKHOCTh Pa3InvIHOTO OXJIAXKACHUS
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Pa3JIMYHBIX YIJIOBBIX YacTeld AOMeHHOU neuu. Kak ciencrsue, npeloTBpalleHO
oOpa3oBaHUE TOPAYNX TOUEK BHYTPH €YU BO BpeMs €€ pabOThI.

Cnenyer OTMETUTB, YTO YIPaBJIEHHUE 1O YYaCTKaM UJIU KBaJpaHTaM
CYLIECTBEHHO OTJINYAETCS OT OOBIYHOrO COEAUHEHHs OXJIAKIAIOIUX 3JIEMEHTOB,
KOTOpBIE, KaK MPaBUJI0, COEAUHEHBI B pAAbl. Eciy oxnakaarimue 3J1eMeHTb
COEIUHEHBI B PSbI, SBJISIETCS HEBO3MOXKHBIM OTJEJIbHOE YIIPABJICHUE KOHKPETHBIM
YTJIOBBIM CEKTOPOM (KBaJPAHTOM).

B ogHOM M3 BapUaHTOB OCYLIECTBICHHS OTBOAHOH TPyOONPOBOJ BKJIIOYAET B
cels moparomee yCTpOHCTBO, MPUYEM MMOJA0LIEe YCTPOHUCTBO BKIKOUYAET B ce0s
BBIXOJHYIO JIMHUIO JJIsl HAIIPABJIEHUs TEKy4el cpeabl K IPOMEXKYTOUYHOMY
KOJUJIEKTOPY, U NMPUUYEM BBIXOAHAS JUHUS BKJIOUYAET B ceOsl MO MEHbIIEH Mepe OJHO H3
CIEAYIOUIUX YCTPOUCTB: JOMOJTHUTENbHBIH PACXOIOMeEp, U/ HIIH AOTOJTHUTEIbHbII
IATYUK TEMIIePaTypbl U/UIK YEJHOUHBIA KJIAlaH U/UIN BO31YXOBBIITYCKHOE
ycTpolcTBO. Tekyuas cpeaa MOXKET NOCTYaTh U3 OXJIAXKAAIILIEro yCTPOUCTBA Yepes
BKJIIOHaOIIee B ce0sl BBIXOAHYIO JIMHUIO MOAA0IIee YCTPOUCTBO B TPOMEXKYTOUHBIH
KOJIJIEKTOP, MPUYEM MPOMEKYTOUHBIH KOJUIEKTOP COOMPAET U paclpenenseT TEKYyIyio
cpeny Mo MeHbllell Mepe K ONHOMY peryaupyriemy yctpoictsy. OTBOgHONI
TpyOONPOBOJ MOKET BKJIIOUATh B ce€0s MoAaroInee yCTPOHCTBO U PETyIHUpYIOIIee
yCTPOUCTBO. PacxonoMep U faTYUK TEMIEPaTyphl MO3BOJSAIOT KOHTPOJIUPOBATH
napameTprl IpoLecca, HaIpuMep napaMmeTphl, CBA3aHHbIE ¢ UMPKYJIUPYIOIIEH BbILIE 110
MOTOKY OT TJIABHOTO KOJUIEKTOpPA TeKydel cpefoi. UeaHOUHBIN KianaH, a TakxKe
BO3JyXOBBINYCKHOE YCTPOUCTBO, COOTBETCTBEHHO BO3YXOBBINYCKHOM KJalaH, MOTYT
OBITh UCIOJIB30BAHBI MJIM BBITTOJHEHBI JIsi OOHAPYKEHUS yTEUeK.

OTH U Ipyrue acneKkThl U MPU3HAKU HACTOSIIEro H300PETeHUS TaK)Ke BBITEKAIOT
U3 3aBUCUMBIX YHKTOB GOPMYJIbI H300pETEHHUs], IPUIATAEMBbIX YEPTEKEH 1
HUKECIEAYIOLEro ONUCaHus BAPUAHTOB OCYIIECTBIICHUS.

Kpatkoe onucanue ueprexen

BapuaHTBI oCcymecTBIeHUT N300pETEHNS ONMCAHbl B KAY€CTBE IpUMeEpa C
OTCBUIKAMH Ha MpPUJIaraeMble 4ePTEXKHU, HA KOTOPBIX:

@ur. 1 npencrapisier coO0W MPUHUUITUATIBHYIO CXEMY OJHOTO U3 BAPUAHTOB
OCYILIECTBJIEHHUS] HACTOSIIEN CUCTEMBI OXJIAKAEHHUs B METAJUTYPIrUYECKOMN MeYH,

@ur. 2 npencraBiasgeT coO0H cXxeMaTHYECKUH BUJ JPYyroro BapuaHTa
OCYILECTBJIEHUSI HACTOSIIEH CHCTEMBbI OXJIAKICHUsSA, KOTOpas BKJIIOUYaeT B cels

HECKOJIbKO OXJIAXJAOLUX YCTPOUCTB, U
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@ur. 3 npencrasiasgeT coOOH MPUHLUHUINAIBHYIO CXEMY aJbTE€PHATHBHOTO
BapHaHTa OCYILECTBJIECHHUs YCTPONCTBA PEryJIUPOBAHUS PACcCXOAa.

Onucanue BapMaHTOB OCYLIECTBJIEHUS

@ur. 1 npencrasnsier co0Oi MPUHLHUIHAIBHYIO CXEMY CHCTEMBbI OXJIAXKIAEHUS
MeTajJyprudeckoil ne4u 1 B COOTBETCTBUM C OAHUM U3 BAPUAHTOB OCYINECTBJICHUS
nzobperenus. Ha ¢ur. 1 mokaszano oxjaxparouiee ycrpoiictsa 40, koTopoe
pacmosioxkeHo B oOnactu/cekTope 2 neun (He MoKa3aH), IpuueM OXJIaKAaKIee
ycTpoiicTBO 40 MMEET HECKOJIBKO OXJIAXKAALINX 3JI€MEHTOB 34, pacnoOKEHHBIX
BJOJIb CTE€HKH MeYH (He MOKa3aHa) U TUAPOJANHAMUYECKH COETUHEHHBIX APYT C
apyrom nmocpenctsom Tpy0 36, 38. Kaknblil U3 OXJakaar0IuX 3JIeMeHTOB 34 MOKeT
COZep KaTh OJAUH UJIU HECKOJNbKO BHYTPEHHUX KAHAJIOB OXJIaXXJarolliel TeKky4yell cpeasbl
(He moKas3aHbl), MPUYEM KaXKJbIi U3 BHYTPEHHUX KAHAJOB OXJAXKJAMOIIEH TeKyden
Cpebl OXJIaXXAAKLIero 3jeMeHTa 34 coelMHeH, COOTBETCTBEHHO M'MIPOJMHAMUYECKHU
COEIMHEH, C COOTBETCTBYIOIUMH TpyOamu 36, 38, KOTOpbIE COCUHSIOT
OXJIAKIAOLUIUN 3JIEMEHT 34 C COCeIHUM, PACTIOJOKEHHBIM BbIIIE U/UIH HUXKE MO
NOTOKY OXJIAKJA0LIUM 3JeMeHTOM 34. OXJja)kaaromue 3J1eMeHThl (2 HIMEHHO UX
COOTBETCTBYIOIINE KaHAJIBI OXJAKICHHUS) B OXJIaXAaK0IeM ycTpolicTee 40
NPEeANOYTUTEIbHO COEIMHEHBI NTOCIe0BaTeNbHO. B naHHOM BapuanTe
OCYLIECTBJIEHUS OXJIAXKJAK0IINE 3JIEMEHTHI 34 UMEIOT IO 1BA BHYTPEHHUX KaHala
OXJIaXKACHUS.

Jns oTBeneHUs OXJIAXKAAIOUIEH TeKy4uel Cpeabl B TJIaBHBIN KOJJIEKTOP 6 KaXAbIA
oxJlaxaarui s3neMeHT 40 coenuHeH CBOeH HUKHEW MO MOTOKY CTOPOHOH Mo
MEHbIIEeH Mepe C OJHUM, COCTOSIIIUM B JAHHOM CJIy4ae U3 ABYX Y4aCTKOB S5a u 5b,
OTBOAHBIM TPYOOMPOBOJIOM 5.

BTopotii ydacTtok 5b oTBOIHOTO TpyOONPOBOAA BKIKOYAET B Ce0sl yCTPOUCTBO 7
peryaupoBaHus pacxona. IlepBblil yuacTOk 5a NpeayCMOTPEH Uil MOJAa4YU KO BTOPOMY
y4acTKy Sb OTBOOMMOI OT CaMOTO HHUXKHETO IO MOTOKY OXJIAKAAIIEro 3JeMeHTa 34
oxXJaxaawlen Tekyden cpeapl. [IpeanodTUTENbHO, ¢ KaXIbIM KaHAJIOM
OXJIAKJAKLEeN TeKy4el Cpelbl COeAUHEH COOTBETCTBYIOLUI BbITYCKHOMN
TpybomnpoBon 42, kak mokaszaHo Ha ¢ur. 1. Ha mpoTuBOMOI0KHBIX CBOUX KOHLAX 00a
BBIYCKHBIX TpyOompoBoaa 42 ruipOJUHAMHUYECKH COEIHMHEHBI C TPOMEKYTOUHBIM
KOJUIEKTOPOM 4, U3 KOTOPOTO TeKyUasi cpefa MoCTymaeT BO BTOPOH y4acTok Sb.

BTopotii yuactok 5b cocrout u3 rpydbomnposona 18, coeqUHEHHOTO OAHUM

KOHILIOM C MEPBBIM Y4aCTKOM 5a, B TAHHOM CJly4ae 4yepe3 NPOMEKYTOUHBIN KOJJIEKTOP
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4, a NPOTUBOMOJOXHBIM KOHLIOM - C IIaBHBIM KOJUIEKTOPOM 6. YCTpOuCTBO 7
peryJupoBaHHs pacxoja MoCiIea0BaTeIbHO BCTPOEHO B TpyOonpoBo 18 Tak, 4To BeCh
NOCTYMNAIIUN B BEPXHUHN IO MOTOKY Y4aCTOK TPyOONpoBoaa Sa MOTOK OXJIaXKAAr e
TEeKyLIel cpeabl JOJKEeH NPOXOAUTh Yepe3 YCTPONUCTBO 7 peryjaupoBaHus pacxonaa Ajs
ero MOCTYIJIEHHs B HIDKHHUI IO OTOKY y4acTOK Tpybomnposona 18, COOTBETCTBEHHO B
IJIaBHBIN KoJuiekTOp 6. B pesynbraTte, yCTpOUCTBO 7 peryJiupoBaHus pacxoaa
obecreunBaeT BO3MOKHOCTh YIIPABJICHUS PACXOAOM OXJAXKAAKIIeH TeKy4el cpeasl
yepe3 BTOPOM y4acTok Sb U, TeM camMbIM, 4epe3 COOTBETCTBYIOLIHE KaHaJIbI
OXJIAXKJAKLEN TeKyUel Cpeabl B OXJIAXKAAIMEM yCTporucTBe 40.

B noka3zanHoM Ha ¢ur. 1 BapraHTe OCYIIECTBJIEHUS YCTPOUCTBO 7
peryJupoBaHHs Pacxoa BKIKOYAET B ce0s1 BCTPOSHHYIO B TpybompoBox 18 Tak
Ha3bIBaeMYIO JApoccenbHyro nuadparmy 24. JlpoccenpHas nuadparma 24 BKIKOYAET B
cebs kanubpoBaHHOE OTBEepCTHE 26, KOTOpPOE 3a7aeT 0a30BOe, MUHUMAJIbHOE CEUEHHE
NOTOKA OXJIAXKIA e Tekyueil cpensl B Tpybonposoae 18. Perynupyromuii knamnan
10 mMeeT BO3MOKHOCTD HU30UPATENBHOTO YIPABISHH IJIs 3aJaHUSI IEPEMEHHOTO
JOMOJHUTENBHOTO MPOXOJAHOIO CeYeHUs. 3aaBaeMblii IOCPENCTBOM OTBEPCTHUS 26
MOTOK SIBJISIETCSI MUHMMAJIbHBIM B TOM CMBICJIE€, UTO OH BCETZla OTKPBIT U UMEET
MOCTOSIHHYIO BEJIMYHUHY, a IOTOK Yepe3 PeryJupyrIluil KJanaH AONOJHIET NOTOK
yepes oTeepcTue 26.

Oxnaxnparomee ycTpoicTBo 40 BBIMOJHEHO AJIS Epelavyu TeIia OT MeyH,
COOTBETCTBEHHO JAHHOI'O CEKTOpa/o0jacTu 2 mneuu, K NpoTeKarueld B KaHaIax
OXJIAKIAIOLINX 3JIEMEHTOB 34 oxnaxaarmein Tekyudei cpeae. Ctpenku M1 u M2
YKa3bIBalOT HAMPAaBJIEHUE NTOTOKA OXJaKAAK el TeKyuel cpeabl, npuiueM M1
0003HavaeT BXOJHOHW MOTOK OXJIAKIALMIEH TeKyUdel cpelbl B OXJIAKAAIee
yctpoicTBO 40, a M2 - BBIXOJHON NOTOK OXJAXXAAMLIEH TeKy4uel cpelbl B IIaBHBIN
KoJutekTop 6. Oxnaxaamuas Tekydas cpefa IOCTyNaeT U3 OXJaXAaKwero
ycTpoiicTBa 40 uepes3 BKiIrOUaOIUN B cebst TpyOOonpoBOabI 42 MEPBBI YU4acTOK Sa B
NPOMEXYTOUYHBIN KosutekTop 4. [IpoMexxyTouHbIl KoJeKTOp 4 coOupaeT u
HanpapJisieT OXJIaXJaI Y0 TEKYUYIO Cpealy K peryJupyrlleMy ycTpoicTBy 7 Ha
yuacTke Sb. Cnenyer OTMETHTBh, UYTO B aJIbTEPHATHUBHBIX BAPUAHTAX OCYIIECTBIIE HUS
MEXJly TPOMEXYTOUYHBIM KOJUIEKTOPOM 4 U IJIaBHBIM KOJUIEKTOPOM O MapajielbHO
APYT IPYTy MOTYT OBITh PACIOJIOKEHbI HECKOJIbKO PEryIUPYIOMUX YCTPOUCTB 7 (Ha

¢ur. 1 He mokazaHbI).
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IlepBrBIii y4aCTOK 5a MOKET UMETh OCHALIEHUE JJIs1 KOHTPOJISI COCTOSIHUS
BBIXOSLIEN U3 OXJIaXKAAKero ycrpoicrea 40 oxnaxaarouen TeKkyden cpeasbl.
COOTBETCTBEHHO, ISl KOHTPOJISI COCTOSIHUS MPOTEKAoIeld 10 OJHOMY U3
TpyOOonpoBoaoB 42 mepBOro y4acTka 5a TeKydeil cpeanl MpenyCMOTPEH bl pacXx0aoMep
44 u natuuk 46 Temneparypsl. B kaxasiii u3 TpyObonpoBoaoB 42 Takke BCTPOEHBI
YeJTHOYHBIN KianaH 48 (aisi mepeKpbITUs TOTOKA) U BO3YXOBBINYCKHOE YCTPOHCTBO
50. Pacxomomep 44, natunk TemrepaTypsl 46, HeJIHOUHBIN KyanaH 48 u/unu
BO3/IyXOBBINYCKHOE YCTPOHCTBO 50 MOTYT UMETh AUCTAHLIMOHHOE yIIpaBJIEHUE C
nomMombko 0J0Kka 12 ynpasieHus.

B noka3zanHoM Ha ¢ur. 1 BapraHTe OCYIIECTBICHUS PETYJHPYIOIIEe YCTPOHCTBO
7 MOXeT OBITh UCITOJIb30BAHO JJISI YIIPABJIEHUS PACXO0M OXJAXKJA0 e TeKyden
cpenbl. bornee KOHKPETHO, KaK YK€ YKa3bIBAJIOCh, B TpyOomnposox 18 BcTpoeHa
npoccenbHas nuadparma 24. JIpoccenbHas nuadparma 24, KOTOPYI OOBIYHO
BBIMTOJIHSIOT KaK CMEHHYIO AeTalb (HampuMmep, ¢ pIaHIEeBbIM KPETUIEHUEM MEXKIY
ABYMsI KOHIIaMH TPyO®BI), BKIIOUaeT B ce0s KannbpoBaHHOE OTBEpCTHE 26, KOTOpOe
obecneunBaeT 6a30BbIN MOTOK TEKyUYeH cpeabl Onaromapsi CBOEMY NMPeaBAPHUTEIBHO
3aJJaHHOMY OTKPBITOMY CE€UE€HHIO0. DTO OTBEPCTUE 26 ABISETCSA MOCTOSIHHO OTKPBITHIM.
Ccrimounoe o0o3HaueHue 16 yka3plBaeT Ha APYroi KaHal, KOTOPBIM pacrojioxKeH
napajuiebHo Tpybomnposoay 18 u runponnHaMUuecKu COeAUHEH C HUM, U KOTOPBIN
COEIMHEH BBILIE U HUXKE IO MOTOKY ¢ ApoccenbHoi auadparmoit 24. Takum oOpaszom,
kaHaja 16 obpa3yer oOBOAHOMN KaHA MO OTHOLIEHUIO K ApOcceNbHON nuadparme 24.
B xanane 16 yctaHoBJIeH peryaupyrowmui kjaanad 10 aias nepeMeHHON peryJiupoBKU
pacxoja npoxozasiel yepe3 Hero Texkydeil cpeabl. biaok 12 ynpaBieHuUs BbINIOJHEH
IU1s1 yrpaBieHus perynupyroumum kiaanasoM 10. [Ipuson 22 GpyHKIHMOHANBHO
NPUCOENNHEH AJis NPUBEICHUS B NEUCTBUE PEryIupyroiero kuanana 10, a uMeHHO
IJ1s IepeMelleHUs] ero 3allOPHOro 3JIEMEHTa C LIeJbI0 3a/laHusl IPOXOJHOTO CEYEHHs B
nuamnasoHe ot 0 mo 100%.

bnaronapst kanuGpoBaHHOMY OTBepCTHIO 26 (B IpoccenbHOl nnagparme 24) K
IJIABHOMY KOJUIEKTOPY 6 MOKET OBbITh MOCTOSIHHO HAINPaBJIEH MPeaBAPHUTEIbHO
3alaHHBI MUHUMAJIBHBINA NOTOK OXJAXAAKLEN TeKkyden cpenel. B ciaydae
HEOOXOAMMOCTH, HampuMep, Koraa 0jok 12 ympaBieHUs BBISBIISIET, UTO TEMIIEpATypa
TeKyuell cpezbl NpeBbIIIAEeT NPEJBAPUTEIBHO 3aJaHHOE 3HAaUEeHHUE, PEryJIUpYOLIUii
kynanaH 10 MoxeT OBITh OTKPHIT (C MOMOLIBIO MPUBOAA 22) AJIS YBEIUUYEHUS

MPOXONHOro ceueHus. [Ipu 5TOM yBeIMYNBAETCS MOMEPEUHOE CEYCHUE MOTOKA
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TeKy4el cpeabl, COOTBETCTBEHHO OOBEMHBINH pPacXoa TeKydel Cpenbl.
ABTomaTtndeckuil kianad 20 MoxeT ObITh IPECTABIICH, HAIPUMED, TUCKOBBIM
NOBOPOTHBIM HJIM IIMOEPHBIM KJIAITAHOM.

Hanpumep, npeamnosoxum, 4To KaIuOpoBaHHOE OTBepCcTHE 24 MMeeT MPOXOAHOE
ceuenue D1, a perynupyromuii kjaanas 10 - MakcuMalibHOE MPOXOAHOE ceueHue D2
(TO ecTh, perynupyouui kjaamnad oTkpeiT Ha 100%).

B koHdurypaunu ¢ 6a30BbIM TOTOKOM PETryJIHPYIOLUIUNA KJIAMaH 3aKPBIT, U TAKUM
0o0pa3oM, IOTOK Uepe3 peryJupyrllee yCTPOUCTBO 7 OKa3bIBAETCS 3aJaHHBIM TOJIBKO
MIOCPEACTBOM OTBEpPCTUsA 26, UTO COOTBETCTBYET D1.

[Tpu moTpebHOCTH B yBEIUYEHNU pacxona 0ok 12 ynpaBieHUs TPUBOIUT
perynaupyromui kinanad 10 B HEKOTOpoOe MoyiokeHue, o003Ha4aeMoe Kak % OTKPBITHS.
Takum obpa3om, obecreunBaeMoe MOCPEACTBOM PEryJIUPYIOIIEro yeTpoicTRa 7
obmee npoxoaHoe ceueHne coorsercTryer D1+D2*(% oTkpeiTHs).

[Ipu MONHOCTBIO OTKPBITOM perynupyromeM kiaamnaHe 10 (% oTkpeiTus=100%)
CeueHHue MOTOKa Yepe3 OTBOAHOU TpyOompoBon 5 k koyuektopy 6 coctapisier D1+D2.

Ecaun D1=D2, To npu NoMHOCTBIO OTKPBITOM peryaupyrouem kiaanase 10
IPOXOJHOE CEYEHHE MOKET OBITh YBEIHMYEHO BABOE.

Jlo u mocne perynupytomero kjaamnaHa 10 B kaHasne 16 MOTYyT ObITh YCTaHOBJICHBI
oTce4Hble kjanaHbl 17. OTu knanansl 17 OTKPBITH B pabodyeM pekruMe U MOTYT OBbITh
3aKPBITHI U1l U30JISILIUU PEeryJupyromero kinanata 10 ¢ nenpo npoBeaeHus
TeXHHU4Yeckoro obcayxkusanus. Takum oOpa3om, oOCIyKUBaHHE PEryJIUPYIOLIEr0
kianaHa 10 MmoxkeT ObITh MPOBeAEHO 03 OTKJIYEHHS BCEro OTBOAHOrO TpyOompoBoaa
7.

B anbrepHaTHUBHOM, MOKa3aHHOM Ha (UT. 3 BapHAHTE OCYIIECTBICHUS
KanuOpOBaHHOE OTBEPCTHE 27 MOKET OBbITh BBINOJHEHO B peryjupyromem kinanane 10,
Omaronapst 4eMy MOCJEeTHUN OKa3bIBAETCSA CIIOCOOHBIM K MPOMYCKaHUI 0a30BOTO
MOTOKa TeKy4el cpensbl uepes Tpyodonposon 18 mpu 3akpeiToMm kinamnane. Otsepctue 27
MOKET OBITh PACHOJIOKEHO, HAIPUMEDP, B KOPIyCe KJIallaHa, HO MPEeANOYTUTENbHO, B
NOABUIKHOM 3aIIOPHOM 3JIEMEHTE, & UMEHHO B 3aCJIOHOYHOM HJIM LIHOEPHOM 3JIEMEHTE
KJIallaHa.

Kak cnenyer u3 ¢ur. 1, 1 KOHTPOJIS COCTOSHUS OXJIAXKIAOIENH TeKy4deil cpenbl
B TpyOompoBoae 18 ycraHoBieHB naT4uk 28 TemMnepaTypsl U pacxonomep 30, a
Takke, paKyJIbTaTUBHO, HaTYUK naBieHus. [latunk 28 temmnepatypsl u pacxomomep 30

MOTYT OBITH 3JIEKTPUUYECKH COeqUHEHBI ¢ OokoM 12 ynpaBnenus. CcrpliogHoe
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obo3HaueHne 32 yKa3bpIBAa€T Ha KJAIlaH Ha BXOAE BO BTOPOH y4acTOK S5b, KOTOpPBIH
NO3BOJISIET OCBOOOXKAATh UJIH MEPEKPHIBATH MOTOK TEKY4YEH Cpeabl B 3TOT YUaCTOK.

JIONMOJHUTENbHBIM Y€THOYHBIN KJanaH 29, pacnosOKEHHbIM Ha HUXKHEN 1o
IOTOKY CTOPOHE BTOPOTrO y4acTka 5b, mo3BossieT 0CBOOOXKAATh MU NePEKPbIBATH
MOTOK M3 OTBOAHOIO TpyOOMpoBOAa 5 B IJIaBHBIN KOJJIEKTOP 6. 3aKpbITHE KJIANAHOB
29 u 32 no3BOJISIET U30JUPOBATh PETYIUPYIOLIEE YCTPOHCTBO AJisl MPOBEACHUS
TexHH4eckoro odcnyxkuBanus. [lockonbky kiananel 29 u 32 00BIYHO UCTIONB3YIOT IS
TEXHUYECKOT0 OOCIYKMBAHHS MJIM B aBAPHIHBIX CUTYAIUsAX, OHHU, KaK MPaBUJIO,
SBIAKOTCSA Py4YHbIMU KianaHaMu. OHAaKO BO3MOXKHBIM TaKXe sIBJISIETCS OCHAaIlleHUe
OJHOTO HJIM 00OMX KJIAIIAHOB MPUBOJAMU TSI AUCTAHIIMOHHOTO YIIPaBJIEHHUS,
Harpumep, nocpeacTsom Oyoka 12 ynpapiaeHus.

Kak, kpome Toro, mokaszaHo Ha ¢ur. 1, perynupyroimee yCTpOHUCTBO 7 Takke
BKJIFOYAET B ce0s JaTYNKOBOE YCTPOMCTBO 14, a UMEHHO JaTUHK TEMIIEPaTyPhl,
KOTOPBII F€HEPUPYET CUTHAJN JATUHUKA, OTOOPAKAIOMUHA TEMIEPATy Py OXJIaXKAAI0 e
TeKy4el cpeabl B OXJaxkaarmineM ycrpoiicTtse 40, mpexae Bcero B Tpydax 36 mexny
ABYMsl COCEJHUMHU OXJIAXKAAKIUMU dieMeHTamMu 34. Jlatuuk 14 nepenaet cBou
curHansl Ha 0650k 12 ynpaBieHus.

bnok 12 ynpasiieHUs BBINOJHEH [JIsl YIPABJIECHUS PETYyJIUPYHOIIUM KJIallaHOM B
3aBUCUMOCTHU OT U3MEPEHHOU TEMIEPATypPhl B OXJakaawueM yctponctse 40.
IIpenMyIiecTBEHHO, IPU HU3KUX TeMIepaTypax kjianaH 10 3akpbIT, OH BKJIKOYAETCS B
paboty, Korna u3MepeHHasi TeMIeparypa JOCTUraeT MOPOroBoro 3HadeHus. biaox
yIpaBJIEHHs] MOXKET BKJIIOYATh B ce0s1, HampuMep, Tadauly, KOTopas 3aaeT OTKPBITHE
KJIallaHa B 3aBUCUMOCTHU OT M3MEPEHHOM TeMnepaTypbl. AJbTepHATHBHO, OJIOK
yIpaBJIeHUs] MOXKET (PyHKIIMOHHPOBATh B PAMKAaX CUCTEMBI PETyJIHPOBAHUS C
0o0paTHOH CBSA3BIO, MPUYEM KJIAMaH NOABEPTAIT YIPABJIEHUIO (ITyTEeM yYBEJIHYESHUS WU
YMEHBUIEHHS MPOXOAHOIO CEYEHUS) Il JOCTHUIKEHHS 3alaHHON TeMIlepaTypsl B
OXJIAXKJAKLIEM YCTPONCTBE.

Ha ¢ur. 2 cxemaTn4HO MOKa3aH APYroil BapHUAHT OCYLIECTBICHUS CUCTEMBbI
OXJIQKEHUsI, KOTOpasi UMEEeT HECKOJIBKO OXJIAXAAIMNUX YCTPONUCTB, PACMOIOKEHHBIX
B Pa3IMYHBIX 00JacTsax meud (He mokaszana). st yka3aHus Ha OAUHAKOBBIE WU
aHAJIOTUYHBIE C TPUBEAECHHBIMHU Ha PuUr. 1 3J1€MEHTHI HCIIOJIb30BAHBI OJIMHAKOBBIE
CCBUTOYHBIE 0003HAUEHUS.

Kaxxpgoe u3 gersipex oxjaxparoimux ycTpoiicts 40-1 - 40-4 pxitodaeTr B cedst 1o

HECKOJIBKO OXJIaXKAAIUX 3JIeMeHTOB 34. Kak U3BECTHO U3 YPOBHs TEXHUKH, 3TH
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OXJIAJKJIAFO L€ 3JIEMEHTHI OOBIYHO PACIIONATAIOTCS BAOJIb BHYTPEHHEH CTOPOHBI
KOJKyXa LIaXTHOW/JOMEHHOH MeuH, TO €CTh B I[€JIOM LUMINHAPUUYECKONH METAIINYEeCKON
CTeHKH, 00pa3yroueil BHeIHIOK CTeHKY neun. OxJiaxaarne 3JIeMeHTh, KaK
IpPaBUJIO, UMEIOT INIUTOOpa3Hy0 GopMy, mepen OXJIakIarIUMHI 3JI€MEHTaMH
M3HAYAJIbHO CPOPMHUPOBAH CIOI OTHEYNOPHOI'O MaTepuaa sl 3allUThl HX
BHYTpEHHEMH, ropsiyell MOBePXHOCTH, KaK 3TO U3BECTHO B JAHHOH 00JIACTH TEXHUKHU.
HwxHue oxnakaammmne 3JIeMeHThI (3aIITPUXOBAHBI) PACTIONOKEHbI B HUXKHEH 4acTH
neyu, rae TeMmneparypa 0ojee BbICOKAs, 3TH OXJIAKAAKOIHE 3JI€MEHThI MOTYT
BKJIFOYATh B ce0s KOPIyC M3 MEIHOrOo ciuiaBa. B BepxHeit obnacTu, rae Temmneparypa
MEHee BBICOKasl, OXJIAXKAAKIHE 3JIEMEHTBI MOTYT BKJIFOYATh B ce0s1 KOPIYC U3 YyT'yHa.

Kak mM0oHO yBUIEeTh HA QUT. 2, OXJIAKIAOIIKNE SJIEMEHTHI 34 B KaXKJIOM
ycTpolicTBe 40 ruApOAMHAMHUYECKH COETUHEHBI APYT C IPYrOM NOCPEACTBOM
HECKOJIbKUX TPyO 36 AJis HampaBJIeHUs OXJIaKaaroliel TeKydel cpenpl. B mokazaHHOM
BapHaHTE OCYIIECTBICHUS KAXKIbIH OXJIAXKIAIINN 3JIeMEeHT 34 BKJIOYaeT B celst
YeThIpe BHYTPEHHUX KaHAJIA OXJIAXKAAOUIEN TeKy4el cpeabl, KOTOpbIe
MOCJIE0BATEIbHO COEAUHEHBl MEXKAY OXJIAXKAAI0MUMU 3JIEMEHTAMU.

Ha BepxHel mo NOTOKY CTOPOHE BXOAHOW NMOTOK M1 oxnaxparwimen Tekyden
cpenbl MOXKeT OBITh IPUBENEH K TPeOyEeMOMY COCTOSIHUIO B OOBIUHON cucTteMe (He
II0Ka3aHa) TaK, YTO IJIaBHOH MOTOK M1 uMmeeT 1ieneBble TeMIEpaTypy U aBICHHE.
Takast cuctema MOXeT BKJIIOYATh B ¢€0s1 OJJUH MJIM HECKOJIBKO HACOCOB, QHIBTPOB U
ToMy nopo0OHoro. Bxoasmuit notok M1 MoxeT ObITh pacnpenesieH OT IJIaBHOTO
pacapenenuress 60 (MU KOJJIEKTOPa) K MPOMEKYTOYHBIM paclpeneuTessimMm 62, a oT
HUX - IO CBSI3aHHBIM C BHYTPEHHUMHU KaHAJaMM OXJaXAarIlel TeKy4Yel cpeabl
BIIyCKHBIM KaHajnaMm 64. [IpomexyTouHble pacnpeaeauTenu 62 nogarwT
OXJIQKIAIOLIYI0 TEKYUYYIO CPelly B IPyINNy BIYCKHBIX KaHAJIOB 64.

B noka3zaHHOM BapuaHTe OCYLIECTBIECHUS BIYCKHbBIE KaHaJbl 64 CrpynnupOBaHbl
nonapHo. Oxnaxaarmouue 3JeMeHThl 34 COCTOSAT U3 YeThIpeX KaHaJOB OXJIaXIEHUs,
NpUYeM AJIS KaXXKI0Tr0 OXJaXAarero yctponctea 40 3a1eicTBOBaHbI MO 1BA
MPOMEXKYTOUYHBIX pacnpenenutens 62. Kaxablii NpoOMeXyTOUHBIA pacnpeeauTeNb 62
COEIMHEH C IBYMsl BHYTPEHHUMHU KaHAJIaMH OXJIAXKAAKIIEH TeKy4el cpeabl 4yepes
COOTBETCTBYIOIINE BIYCKHbIE KaHAJBI 04.

Oxnaxparoimue 3J1eMeHThl 34 pacroIOKeHbl BHYTPU MeUH 1J1 IOKPBITUS
METAJNINYECKOTO KOXKYyXa Me4YH, TO €CTh BEPTUKAJIBbHO U TOPU3OHTAIBHO (TO €CTh, IO

okpyxHOCcTH). Ha ¢ur. 2 rpynmnsl oxnaxaanIiux 3JeMEHTOB 34 KaKaoro
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OXJIAKJAIOLEr0 YCTPOUCTBA 2 COEUHEHBI TOCIEA0BATEIbHO B BEPTUKAIBHOM
HanpaBJIeHUHU.

B xaxaoMm oxnaxaarieM yCTPOUCTBE 2 OXJIaXKAAIKUe 3JIEMEHTHI 34
IPOCTHPAIOTCS OT HHXKHHUX 1O BEPXHUX 00JacTel meuu, IpudeM OXJIaKAaro e
3JIEMEHTBI COCUHEHBI MOcae0BaTeNbHO. Takum 00pa3oM, OXJaKaaKmas TeKydas
cpena mocJe0BaTEeNbHO NPOXOAUT CHU3Y BBEPX UEPE3 KaKIbIi OXJIAXKAA0 UM
3JIeMEHT 34 COOTBETCTBYIOLIErO OXJIAXKAAKINEro ycTpoiicTaa 2.

Ha ¢ur. 2 xaxxnoe oxnaxknaroiiee yctporcTBo 40-1 - 40-4 moka3aHo Kak
UMeoIIee OJJHY BEPTUKAJIBbHYIO KOJOHHY 41, KoTOopast cOCTOUT (B JAaHHOM CiIydae U3
CEeMH) OXJIAKJAKIUX 3JIeMeHTOB 34. Ha nmpakTuke Kaxmoe oxJaxaaroiee
yctpoiicTBo 40-1-40-4 Bkto4aeT B ceOs1 HECKOJBKO TAKUX PACIOJIOKEHHBIX
napajjieIbHO APYT Apyry koyioHH 41. Oxnaxaaromue 3J1eMeHThl 34 B mpeneaax OgHOU
KOJIOHHBI 4] coenuHeHBl NOCNeN0BaTENbHO. UNCIO OXJIaXKAA0IIUX 3J€MEHTOB 34 U
YUCJIO KOJOHH 41 B KaxxaA0M oxnaxaarouiem yctpoiictse 40-1 - 40-4 3aBucur ot
pa3MepoB noMeHHOU neun. Hanmpumep, onHa kojoHHA 41 MOXKeT BKJIOYaTh B ceOst oT 4
10 15 oxnaxparmux 3J1€MeHTOB 34, a YUCJIO KOJOHH 41 B COOTBETCTBYIOLIEM
OXJIaXKAaKeM ycTpoiicTBe 40 MOXKET COCTaBATh OT 6 10 20. DTH 3HAYECHUS
SIBJIAKOTCS JIMLIb IPUMEPHBIMHU U HE AOJKHBI PACCMATPUBATHCS KaK OTPaHUYMBAIOIIHE.

Takum oOpa3om, Ha mMpaKkTUKE KaxkJgoe oxJjaxjaruee ycrpoiictso 40-1 - 40-4
BKJIFOYAET B C€0s1 HECKOJBKO KOJOHH 41 OXJIaKIaruux 3JeMeHTOB 34,
YCTAaHOBJIEHHBIX IJis NOKPBITUS ONpPEAEIEeHHON YIJIOBON YaCTHU WIAXTHOM MeYu 1o ee
BBICOTE TAKUM 00pPa3oM, YTO MOXKHO CKa3aTh, YTO OXJIAKIAKOLIEe YCTPOHCTBO
COOTBETCTBYET YIJIOBOMY CEKTOPY HJIH, BO3MOXKHO, KBaAPAHTY LIAXTHOMN MeYu.

[Ipexxne Bcero, B BapuaHTE OCYLIECTBIEHUS HA QUT. 2 UMEIOTCS YEThIpe
oxjaxaarmux ycrpoictsa 40-1 - 40-4, kaxkg0€ U3 KOTOPBIX COCTOUT U3 HECKOJBbKHUX
napajuleJbHBIX KOJOHH 41 OXJaXAalouX 3JI€EMEHTOB, TOCTATOUYHBIX AJIS MOKPBITUS
HEKOTOPOU YaCTH OKPYKHOCTH NOMEHHOU neun, a uMeHHO 90°. Takum obpazom,
Ka)XJ10€ OXJIakaaruiee ycTpoicTeo 40 COOTBETCTBYET KBaApaHTy (0003HAUEHHOMY 2).

Ha BrIXOIHON CTOpOHE CHCTEMBl OXJIaXJE€HHUs BBIXOASIIAsl U3 OXJIAXKAA0 IUX
YCTPOHCTB 2 ropsiuasi OXJIaXKAarasi TeKydas cpea OKa3blBaeTcsi COOpaHHOH B
kosutektope 6. Kak mpasuno, notok M2 nepen ero penupkyJsinueil HanpaBisoOT B
OacceiiH u/unu rpagupHU.

Kaxnapiii oxnaxaaromui 3aeMeHT 40 coOeIuHEeH NOCPEeACTBOM IO MEHBIIEN Mepe

OJHOT'0 OTBOAHOTrO TpybompoBoaa 5 ¢ riaBHbIM KoJuUieKTOpoM 6. TouHee, B naHHOM
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BAPUAHTE OCYLIECTBJICHMS HA KAXKABIA OXJIAXKAAKIUN 31eMeHT 40 NpuxoauTcs no aBa
OTBOAHBIX TpybompoBozaa 5, 5' (ocHalEeHHBIX ycTpoiicTBaMu 7, 7' peryinpoBaHus
pacxona). [locTpoeHue oTBOAHBIX TPYOOIIPOBOAOB 5 SIBIAETCA aHAJIOTHYHBIM
nokKa3aHHOMY Ha ¢dur. 1.

IToTOKM BHYTPEHHUX KAHAJIOB OXJIAXKAAIOIIEH TeKyuel cpebl MOTYT OBbITh
pacrpenesieHbl O IBYM OTBOIHBIM TpyOonposoaam 5, 5'. Kak MOXHO yBUIETh HA
¢dur. 2, MOJIOBUHA KaHAJOB (B JAHHOM CJiy4ae 1Ba) OXJAKIAI0 el TeKy4dei cpebl
CaMbIX BEPXHUX (MJIM CAMbIX HH)KHUX) OXJIAKAAIOIIHUX 3JIEMEHTOB 34 KaXJI0ro
ycTtpolicTBa 40 coefMHEHBI Yepe3 NEePBhI yU4aCTOK S5a C MEPBBIM MPOMEKYTOUYHBIM
KOJUIEKTOPOM 4, KOTOPBIH, B CBOK O4epeab, COEJUHEH C OCHAIIEHHbIM BCTPOECHHBIM B
HEro yCTPOHCTBOM 7 peryJHUpOBaHUS pacxoaa BTOPBIM ydacTkoM 50. lpyras gactb
KaHAJOB OXJIAXKJAKINENH TeKy4el cpeabl Ka’kJ0ro U3 KPalHUX BEPXHUX OXJIAXKIAKIIUX
3JIeMeHTOB 34 oxJja)kjawliero ycrpoicrsa 40 coeuHeHa yepe3 ydyacTku S5a' co
BTOPBIM MPOMEKYTOUYHBIM KOJIJIEKTOPOM 4', KOTOPBIH, B CBOIO OUepe/b, COEANHEH C
OCHAIlleHHBIM BCTPOEHHBIM B HETO YCTPONHCTBOM 7’ peryJupoBaHUsS pacXxoAa BTOPbIM
y4acTkoM Sb'.

ITokazaHnHas Ha ¢wur. 2 cucrema 1 OXJaXKACHUS MO3BOJISIET HHAUBUAYAJIbHO
PeryJIMpOBaTh C BHIXOJHON CTOPOHBI PACXOM Y€Pe3 Pa3IMYHbIE OXJIAXKIAKOIIUE
ycTpoiicTBa 40, cOOTBETCTBEHHO CeKTOp(-bl) U kBanpaHT(-b1). Kak cnenyer us gur. 2,
IJIs YIIPAaBJIEHUs OXJIaXAAUUM yCTpoicTBOM 40 mapajijieIbHO pa3MeIleHbl 110
MeHbIIIeH Mepe ABa OCHAIEHHBIX PEryJIUPYIOMUMHU ycTpoiicTBaMu 7, 7' OTBOIHBIX
TpyOompoBoaa S5, 5', mpuueM KaskAblii OTBOAHOM TpyOOonpoBod 5, 5' npuHuMaeT
MOJIOBUHY NMOTOKA NPOXOASIIEN Yepe3 COOTBETCTBYIOUIUI KBAIPAHT OXJIAXKAA0 e U
TEKy4el cpenbl.

PaccMoTpeHHBIE BApUAHTHI OCYIIECTBICHUS SIBJSIIOTCS MPUMepaMu U300peTeHUsI.
B pasnuuHbIX BapuaHTax OCYIIECTBIEHHUs ONMMCAaHHbIe KOMIIOHEHTHI KaXA0Ir0 U3 HUX
NPEeACTaBISAIOT COOOH OTENbHBIE PU3HAKH U300pETEHUs, KOTOPBIE CIEAYET
paccMaTpuBaTh HE3aBUCUMO JPYT OT APYyra, U KOTOpble TaKXe HEe3aBUCUMO JIPYT OT
apyra pa3BuBarT uzobperenne. Takum oOpa3oMm, 3TU MPU3HAKH MOKHO
paccMaTpuBaTh KaK KOMIIOHEHTHI H300PETEeHHS O OTAEIbHOCTH WU B OTIUYHON OT
noka3zaHHON koMOuHanuu. Kpome Toro, onncaHHble BAPUAHTHI OCYIECTBICHUS MOTYT

OBITD AOMOJIHCHBI APYTUMHU YK€ OMMMCAHHBIMU MPHU3HAKAMHA I/1306peTeHI/I$I.
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JlOTIOTHUTENIbHBIE TPU3HAKY M BAPHAHTHI OCYLIECTBICHUS U300pETEHUS MOTYT
OBITH NMOHSATHBI CIIEIIUANNCTAM B KOHTEKCTE HACTOSIIEr0 paCKphITUS U (HOPMYJIbI

n300peTeHus.
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Ccouiounble 0003HAYEHUS

1 CUCTEMA OXJIAXKIEHUS 24  npoccenbHas nquadparma
2 CEKTOp WJIM KBAJPaHT MeYU 26 kanuOpoOBaHHOE OTBEPCTHE

28  [maT4uk TemMmepaTypbl

4 MPOMEKYTOUYHBIN KOJIJIEKTOP 29  4YeNHOYHBIN KJamaH

5 BBINTYCKHOW TpyOOmpoBoa 30 pacxonomep

6 rJaBHBIA KOJUJIEKTOP 32 pyuyHOM KJianmaH

7 YCTPOMCTBO AJI PEryJUPOBAHUS pacxoga 34  OXJaXAAroUUN 3JIEMEHT
10  perynupyromuii Kiamnas 36 T1pyda

12 Gnok ynpaBieHUs 38 T1pyda

14 naTtyukoBOE yCTPOUCTBO 40 oxnaxparmouiee yCTpOUCTBO

16 kanan 42  BBIXOAHAA JUHUA

18 kanan 44  pacxomomep

20 aBTOMAaTHUYECKHH KjlamaH 46  paT4UK TeMIepaTyphl

22 mpuson 48  4YeJHOYHBIN KJIallaH
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CUCTEMA OXJIAXIEHHA METAJIJIYPTUUECKOU ITEUH

O6acTh TEXHUKH

HN300peTeHre OTHOCUTCS K CUCTEME OXJIaXKAECHHUS MEeTaJJIypruieCcKOi nevu,
COCTOSILIEH U3 HECKOJIBKUX OXJIAXIAIOLUX YCTPONUCTB.

[IpennoceliKu cO3MaHUs H300peTeHUs

Oxnaxparoimue ycTpoiicTBa METAJNIyPrudeckux medeil ciykat s nepenadu
Teria OT Medel, HampuMep TOMEHHBIX, K OXJIAKIAKIEeMy CPeACTBY/TeKy4Yel cpene.
[TosToMy oxnaxkaarouiue yCTpONUCTBA TAKUX MeUYeil COCTOAT U3 HECKOJBKUX
OXJIAXKAAIOLIUX 3JIEMEHTOB, UMEIOLIUX BHYTPEHHHE KaHaJbl AJIs1 HalpaBJIeHUs
oxXJakaarmuen Tekyueit cpensl. OXaxaammuye 3JJeMEeHTHI (HalpUMep, OXJIaX a0 He
IUTUTBI UM KOpo0Oa) MOTYT pacroiaraTbCsi BAOJb CTEH MEYHU IS 3aIMUThI OT BBICOKUX
pabouux Temmnepatyp. B kauecTBe oxyiaxkaaomed TeKy4ei cpeabl MOKeET ObITh
HCIIOJIb30BAaHA, HaNpumep, Boaa. /i ynpaBiaeHusl OXJIAXKIAKIMUMH yCTPONCTBAMHU
METAJUIYPrUYeCcKUX Mevdel U UX 3KCIIyaTallui HeoOX OJMMBIM SIBJISIETCSl OOeCTIeueHHe
COOTBETCTBYIOLIEH CUCTEMBI OXJIAXKAEHHUS.

B Hacrosmee BpeMst A1l METAIyPrHYECKUX Medeil TpeOyTcs oXakaaoume
yCTPOMCTBA, COCTOSILUE U3 HECKOJbKUX OXJIAXKAAIOIIUX 3JIEMEHTOB, PACIOI0XKEHHBIX
B [I€YH, HA HEH UIU B ee OKpecTHOCTH. OHAKO 3TH CUCTEMBI OXJIAXKACHHUS OOBIYHO
PETYJIHUPYIOT C MOMOIIBIO CUCTEM YIPABJIECHUS, PACTIOJOKEHHBIX BbILIE 10 TOTOKY OT
oxJyaxpaarouiero ycrpoiicrsa. JPS5696005A onuchiBaeT Takyl CUCTEMY OXJIAXKIEHHUS .
Takue cucTemMbl OXJIaXXI€HUSI METAJIYPTUUYECKHUX Meuell UMeI0T HeJOCTATKU C TOUKH
3pEeHUsI BpEMEHH peakiuu, 00beMa HCIOJIb3yEMON IS OXJIAXKASHUsS MeUU TeKy4ei
Cpelbl, a Tak)Ke C TOYKHU 3PEHHSI aBTOMAaTUYECKOTO PeryJIMpOBaHUs pacxoaa TeKydel
Cpeabl, MpUYeM pacxoa OOBIMHO 3aBUCHUT OT MEPENaBAEMON OXJIAKIAO UM 3JIEMEHTaAM
TENJIOBOW HAarpy3KHu.

Kpome Toro, B npouecce 3kcniayaTaluy €4y 3a4acTylo cilydaeTcs Tak, 4To, IO
MeHblIell Mepe, HEKOTOpbIe 30HbI, COOTBETCTBEHHO OXJIAXKAAI0INE 3JIEMEHTHI, Me4YU
NOABEPTaAOTCS OONBIIEMY U3HOCY/UCTHPAHUIO, YEM APYTUe 30HBI. AHAJOTHYHBIM
00pa3oM, HEKOTOPBIE€ 30HBI, COOTBETCTBEHHO OXJIAXKAAIOIIHNE 3JIEMEHTBI, €YU
NOABEPTaAOTCSI 0CO00 BBICOKOH TEIJIOBOI Harpy3ke, B TO BpeMs KaK APYTrue 30HbI

MOABEPralOTCsl MEHbLIEH TEMIOBOW HArpy3ke. ITO MOXKET IPUBECTU, HAIIPUMED, K
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TOMY, YTO YCTaHOBJICHHbIE B 30HAX C BBICOKOI TEMJIOBOH HArpy3koil MeaHbie Kopoba
IOJBEPraroTCs HCTUPAHUIO MU OIUIABJICHHIO. 3a CUET 3TOT0, B CBOKO OUepenb,
NOBBIMACTCs OMACHOCTDb BbIXOAa U3 CTPOA HAHHBIX 3JICMCHTOB U AAXKE€ IMMOJTHOTO
BBIXOJIa MeYU U3 CTPOs. B cBs3u ¢ 3TUM nMeeTcs olmmas noTpeOHOCTh B CITOCOOHOM K
HaJe)KHOMY M 9KOHOMUYECKHU 3} PeKTUBHOMY QYHKIIMOHUPOBAHUIO CHCTEME

OXJIAKACHUA MeT&J’IJIypI“PI‘-IGCKOfI ne4uu.

[IpenmeT uzobpereHus

3amadeil HacTOAMEr0 U300PETEHUS SBJISETCSA CO3AaHNE YCOBEPIIEHCTBOBAHHOM

CUCTEMBI OXJIaAXXKIACHUA MeTaHHprH‘{eCKOﬁ Ineuu.

Ota 3aJa4da pe€uicHa nmoCpeaACTBOM CUCTEMbBI OXJIAXKIACHUSA COTJIAaCHO

He3aBuUCcUMOMY 1. 1 popmynsl n3o6peTeHus.

OO6mee onucanue u300peTeHUs

Hactosimee nzoOpereHne OTHOCUTCS K CUCTEME OXJIAXKAEHUS] METaJUTyprudeckon
Meyu, BKJIYAIIel B ce0s1 HECKOJbKO OXJIAXKAAIOIUX YCTPONUCTB, KaxXa0€e U3
KOTOPBIX COCTOUT M3 TPYIIIbI OXJIAKIAAMOUIUX 3JIEMEHTOB (0OOBIMHO PAaCOI0KEHHBIX
BJIOJIb CTE€HKH MEYH), IPUUEM OXJIAXKAAIOUINE SJIEMEHThI UMEIOT 110 MEHbLIeH Mepe
OJMH BHYTPEHHUMN KaHAaJ OXJAXICHUS JJIsl OXJIaXKIAaK el TeKyuel cpeibl.
Oxnanc)la}omne SJIEMEHTBI THAPOANHAMUYECCKU COCAUHCHDBI B KAXKIAOM OXJIaXKAAarIIEM
yCcTpoHcTBE, 00BIYHO mocyienoBaTeibHO. C KaXIbIM OXJIAXKAA0 UM 3JIEMEHTOM
CBsI3aH MO MEHbIIEH Mepe OJMH OTBOJHOUN TPyOONpPOBO IJisi OTBEICHUS
OXJIAXKAKLEN TEKyUel Cpeabl B MNIaBHBIN KOJJIEKTOP.

Crnenyet OTMeTUTBH, YTO B OTBOJHOH TPpyOOTPOBOJ MOCIENOBATEIBHO BCTPOEHO
YCTPONCTBO PEryJUPOBAHUS PACX0/a, BBIMIOJIHEHHOE JJIsI PETYJIUPOBAHUS pacxoaa
OXJIQKAKLIeH TeKy4uel Cpelbl, KOTOopasi MPOXOAUT YE€pPe3 HEr0 U, TEM CaMbIM, Uepe3
OXJIAXKAAKIIee YCTPOUCTBO. Y CTPONUCTBO PEryJUPOBAHUS Pacxo/a BKIKYAET B cebs
KaInOpOBaHHOE OTBEPCTHE, 3aar0inee 0a30BOe, MUHIMAJIbHOE MPOXOAHOE CEUCHUE
IUTSL OXJTAKJAI0IIENH TeKyUel Cpeabl, a TaKKe BBIMOJHEHHBIN C BO3MOKHOCTBIO
n30MpaTebHOrO YIPaBICHUS PEeTYJUPYIOMUN KJIanaH AJIs 3alaHusl IEPEMEHHOTO,

AOMOJIHUTCJIBHOTO MPOXOAHOI'0O CCHYCHU .
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B ocHoBe HacTosimero n300peTeHus JEeKUT BbIBOJ O TOM, 4TO 0coboe
YCTPOHCTBO 3JIEMEHTOB CUCTEMBI OXJIAXKAEHUS] METAJUTyPrui4eckoi neun od0ecneuynBaeT
BO3MOXHOCTb CO3/1aHUSI MOAU(DUIIMPOBAHHONW aBTOMAaTU3UPOBAHHONW CHCTEMBI
OXJIaXAeHUs, KOTOpasi o0ecrneynBaeT BO3MOKHOCTh TOYHOTO PEryJUPOBAHMS pacxoaa
TeKy4el cpeabl BHYTPHU HECKOJBKUX OXJAXJAIOIINX YCTPONCTB, KaXKJ0€ U3 KOTOPBIX
MMeeT IPYyNIy OXJAKAAKIUX 31eMeHTOB. Kaxkaas rpynna oxinakAar X 3J1eMeHTOB
MOKET OBITh TPEANOYTUTEHHO PACIIONIOKEHA BEPTUKAIBHO HJIM TOPU3OHTAIBHO B
CEKTOpEe, Ha CEKTOPE UJIU B €r0 OKPECTHOCTH (HAaImpuMep, YIIOBOM CEKTOpE WU
KBaJpaHTe) JOMEHHOH MeUu TakK, 4YTO pacxon pabodel cpeabl MOXKET ObITh
ABTOMATHYECKH OTPETYJHPOBAH B COOTBETCTBHH C PA3JUYHBIMH TEIJIOBBIMHU
Harpy3Kamu, MPUCYTCTBYIOIIUMH B PAa3JIUYHBIX CEKTOPAX/KBaIpPaHTAX MEUH.

B ocHoBe HacTosimero n300peTeHNs TAKKE JIEXKUT BBIBOJ O TOM, YTO MOHTAX
CHUCTEMbI OXJIAXKIEHUSI METAJUTYPTrUUE€CKON MeYH COTJIaCHO U300PETEHHUIO SBISAETCS
OTHOCHUTEJIbHO YKOHOMHUYHBIM H MOKET OBITh peain30BaH 0€3 0COObIX YCUIUH B yxKe
CYIIECTBYIOLUIUX OXJAXAAIMMNX YCTPOHUCTBAX W/UIH MeYaxX UIW Ha HUX MIIH B UX
OKPECTHOCTH.

B ocHoBe HacTosero n300peTeHNs JIEKNUT TAKXKe BBIBOA O BO3MOXKHOCTH
obecneueHuss 3 (PEeKTHBHOTO CAMOPETYJHPYIOLIErocs MexaHnimMa QyHKIHOHUPOBAHUS
CUCTEMBI OXJIAXKIEHUSI METAJUIYPruuecKol mevyu B ciyyae, KOraa 3Ta CucreMa
OXJIAKJIC€HUSI METAJJIYPrudecKoi ey pacrnoyio’keHa HUKE IO MOTOKY OT
OXJIaKaaruero ycrpoicrsa. CaMmoperyupyruuincs Mexanu3M (yHKIIHOHUPOBAHUS
CHUCTEMBI OXJIAKECHHS MTO3BOJISIET aBTOMATUYECKH PEryJINPOBATh PACXO]
OXJIAKIAOLIEH TeKyuel cpenbl B Mpeaesiax 3alaHHON IPYIIbl OXJIaKAAK0 IIHNX
YCTPOHCTB, COOTBETCTBEHHO TPYIIbI OXJAKIAOIINX 3JIEMEHTOB. B 3TOM KOHTEKCTE
HACTOSIIAsl CUCTEMA OXJIAXAEHHS MOIXOAUT IJII BHIOOPOUYHOTO OTKPBITHUS
PacCIOJIOKEHHOTO B KOHKPETHOM OTBOJAHOM TPYOOMPOBOIE OXJIAKAAKOIErO 3JIEMEHTa
pPeryJHpyrLero KianaHa Tak, 4TO pacxoJ TeKy4el cpeabl MOXKeT ObITh YBEJIUUEH
TOJBKO B T€X CEKTOPax IMeYH, Ie 3TO AEHCTBUTEIBHO SABISETCI HEOOXONUMBIM, a
OCTaJIbHBIE, PACIIOJOXKEHHBIE B IPYTUX CEKTOPAX OXJIAXKJAIOLINE 3JIEMEHTHl MOTYT
POAOJIKATE PAa0OTATh C MOCTOSHHBIM, HAIIPUMEP YMEHbIIEHHBIM, PACXOIOM BOJBI.
Kpowme Toro, mpennaraemasi CHCTEMa OXJIAKICHUS MOXKET 00€CIednBaTh MOCTOSIHHBINA
NOTOK TEKy4Yel cpeabl B TJIABHBIA KOJUIEKTOP B KaXKJbIi MOMEHT BPEMEHHU B XO/1€
paboTsl meun, 4To obecnednBaet 3QPeKTHBHOE CHUKEHHE OMACHOCTU OCTAHOBKHU

NBUXXEHUS TEKYy4Y€Hl Cpenbl.
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B ocHoBe HacTosimero n300peTeHNs TaKXKe JIEXKUT BBIBOA O TOM, UTO B
3aBHCHMOCTH OT TE€IJIOBOrO IMOTOKA JJOMEHHOH Mevu npeajaraeMas cucreMa
OXJIAKJ€HUsI 00eCIIeYNBAET BO3MOXKHOCTh HKCIIIyaTaIlUN OXJIAKIAI0IEro yCTpoicTBa
TOJIBKO C OJJTHUM HaCOCOM BMECTO ABYX (HACOCHhI OOBIYHO PacMoJIaralT BbILIE 110
IOTOKY OT OXJaXXAAKIUX YCTPOUCTB), MpuYeM paboTaOIUI HACOC MOXKET
obecneunBath Bcero juib oT 60% no 80% HOMUHAIBHOTO pacxona BoAbl. Takum
obpasom, pacxon pabodero HacOca MOKET HAaXOAUTHCS, HAIPUMED, B THAMA30HE
06BEMOB MPUMeEPHO OT 1250 M>/u 10 1750 M’/4, B 3aBHCHMOCTH OT pa3MepoB
JOMEHHOMU MeYu.

Kpowme Toro, nzobperarenu HeOKHAAHHO OOHAPYIKUIIH, YTO HACTOSIIIEE
n300peTeHrne MOXKET ObITh TAK)Ke MPUTOAHO IJIsl CO3aHUs, TOAAEPKAHUS U
MaKCHMAaJbHOTO YBEJIMYEHUS] HACTBUIM NEepell KOHKPETHBIMH U MO0 LTUMHCS
3aaHUI0 OXJIAKIAAIIINMH YCTPONCTBAMH, COOTBETCTBEHHO OXJIAXKAAIIIUMU
3JIEMEHTaMU, NpeXae BCEro B 30HaX BBICOKOH TEIIOBOHN HArpy3ku nedu. Ilox
HACTBUIbIO OOBIYHO MOHUMAIOT CKOTIJIEHHE CIHUIIIETOoCs, YAaCTHYHO CIIJIABUBIIETOCs
Marepuana, o0pa3yruero moJkooOpasHy UIH KyMoJI000pa3sHYIO CTPYKTYPY,
COOTBETCTBEHHO MPENsATCTBHE, HA BHYTPEHHE! CTEHKe Meun, IpeXKae BCero Ha
dypmax, COOTBETCTBEHHO TpyOax, JOMEHHON ne4yn unu Haj HUMU. HacTeinb nepen
OXJIAKJAIOLIIUMH 3JIEMEHTAMH B 30HAaX BBICOKOH TEMJIOBOI HArpy3KH MEYU MOXKET
CIY>KMTb 3aIUTOH OT Ype3MEpPHON TENJIOBON HArPy3KU W/UJIM UCTUPAHUS HIIH
5PO3MOHHOI0 U3HOCA 3JIeMeHTOB neun. Kpome Toro, Obuto 00HapyKeHO, U4TO
oOpa3oBaHMe HACTBUIM MEePea TPYIIO OXJIAKJAIINUX 3JIEMEHTOB OXJIAJKAAI0 IEro
YCTPOHCTBA MOXKET TaKKe 00eCTeuynBaTh BO3MOKHOCTh YMEHBIUIEHHS MMOTOKA TEKy4Yel
Cpeabl BHYTPH 3TOT0 OXJIAKIAOLIEr0 3JIEMEHTa, YTO, B CBOK OYepeab, IPUBOIUT K
CHUJKEHUIO 3aTPAaT U 5KOHOMHUHU SHEPTUHU, HAIPUMEP, B OTHOLIEHUH HEOOXOAUMOTO
npu pabore meuyn koixmvyecTBa kKokca. Kak cnencreue, Onarogapsi yMEHbIICHUIO
KOJIMYECTBA OXJaXAAKIed TeKydel Cpeabl, HallpUMep BOABI, I€Yb MOXKHO
SKCIUIyaTHPOBATh C MEHbINEH HArPy3KOH HA OKPYIKAIIYIO CPEAY U C MEHBIIUMU
BBIOPOCAMH YTJIEKHCIIOTO rasa.

B »T0i1 cBsizn, 0c000 3¢ PeKTUBHBIM ABISIETCS yIIpaBlieHHe 00pa3oBaHUEM
HACTBUIN, KOTAA OXJIAXKJAIOIINE YCTPOUCTBA BBINOJHSIOT B BUJE B L[EJIOM BEPTHKAIBHO
IPOCTUPAIOIINXCS KOMIUIEKTOB OXJAXKAAKIUX 3JIEMEHTOB (OJHONW MM HECKOJIbKHX
KOJIOHH OXJI&KJAIOIIUX 3JIEMEHTOB), KOTOPbIE OXBATBIBAIOT YIJIOBOH CEKTOp Meun. 3a

cUeT 3TOro odecreueHa BO3MOKHOCTh YHnpaBJI€CHUA pa3JIMYHBIMHA TCIIJIOBbIMU
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MOTOKAMH B Pa3JIMYHBIX OKPYIKHBIX MECTOTMOJOKEHUAX nmedu. Tem cambiM 00Jier1eHo
BO3JCMCTBUE Ha SIBJIEHUsI 00pa30BaHUsI HACTBLIN, KOTOPBIE JIOKAJIBHO BO3HUKAIOT HA
BHYTPEHHEM KOHTYyp€ Neuu.

ITon cucTemMolt OXNakAEHHUS METAJUTYPTHYECKON Mmeun B o0LIeM ciydae
MOHUMAIOT KOMILIEKT CBSI3AHHBIX MEXIY COOOH yCTPONCTB, SJIEMEHTOB U/HIIH
00BbEeKTOB, 00pa3yILUUX CTPYKTYPY AJS YIPABICHHS MapaMeTpaMu OXJIaXKIAK0Mero
YCTPONUCTBA UM HECKOJBKUX OXJIAKIAKIIUX YCTPOUCTB, COOTBETCTBEHHO ISl X
peryaupoBaHus, MpUcnocadbauBaHus, MOIU(PUKAIUN, U3MEHEHUS W/ UJIH HACTPOUKH.
Oxnaxparomue ycTpoHcTBa U3 YUCJIA HECKOJbKUX OXJIAXKIAKIUX YCTPOHCTB MOTYT
UMEeTb OJTMHAKOBbIE UJIU Pa3JIMYHbIe pa3Mepbl U/ mwiu KoHCTpykiuu. Cucrtema
OXJIAXKIACHUS METAJIJIyPruueCcKol Mme4u MOKET BKJIIOYATh B ce0si, HAMPUMEp, OOHO WU
HECKOJIBKO YCTPOMCTB sl YIIPABJIEHUA MOTOKOM OXJIAXKAAKOIIEN TEKyUel Cpesibl
U/WJTU eTO PeryJupOBaHUs, HAIPUMEDP TeKy4del cpelbl, MpOoTeKaIIe yepe3
OXJIaXkAamwliee yCTPONCTBO, COOTBETCTBEHHO LIUPKYJIUPYIOLIEH B HEM.

ITon oxnaxaawIUM yCTPONUCTBOM, COOTBETCTBEHHO HECKOJbKUMH
OXJIAXKIAAKLIIUMHU YCTPOHCTBAMH, B O0ILIEM Cllydyae MOHUMAKOT COBOKYMHOCTD
OXJIAKJAIOLIUX 3JIEMEHTOB, HAIPUMEp OXJAKAAOINX MaHeJeld uiIu KOpoOoB,
KOTOpPBI€ MOJJIEKAT UCTOJIb30BAHUIO U BBIMOJHEHBI 11 OXJIAXKAEHUS, COOTBETCTBEHHO
IJIs TIepenavyu Teria oT, 00beKTa, TAKOro Kak MeTajulypruueckas neub, K TeKyuei
cpele UK NOCPEeACTBOM Tekydel cpenbl. Ilepenaua Tenna oT neyu K OXJaxAar0LUIUM
3JIEMEHTAaM MOXET OBITh OCYINECTBJIEHA PA3JIMUHBIMH CIOCOOAMHU, TAKUMHU KaK
TEIJIOBOE U3Jy4YeHHE, TeIIONPOBOAHOCTD H/uiu KOHBeKIUs. CuctemMa OXJaKaeHus
MeTaJIJIypPruYeCcKOi MmevYu BKIIIOYAET B ce0s1 OJUH WJIHM HECKOJIbKO OXJIAX A0 IUX
3JIEMEHTOB, KOTOPbIE CMOHTUPOBAHBI B 30HAX BBICOKOTO HAarpeBa Mmedu, Ha HUX UJIH B
UX OKPECTHOCTH.

IMon MeTannypruueckoi nmeYbr0 OOBIMHO MOHUMAIOT MPOU3BOJIBHYIO
MPOMBILIJICHHYIO TE€Yb, MPEXKIE BCETO JOMEHHYIO, TJIaBUJIbHYIO, 3JIEKTPOAYTOBYIO,
HarpeBaTeNbHYI0, MAXTHYIO, KOJMAKOBYIO, KOHBEHEPHYIO WU KaKY0 -Tu00
AHAJIOTUYHYIO MeYb.

ITon rpynmoii oXIa)Kaar0MKUX 3JTEMEHTOB OOBIYHO MTOHUMAT HECKOJIBKO
OXJIAXKIAIIUX 3JIEMEHTOB, TAKUX KaK, HAMMPUMEP, OXJIAXKAAIOIINe TaHEeTH 1/ TN
KOpOOBI, KOTOpbIe QYHKIIMOHAIBHO COSIUHEHBI IPYT ¢ APYTOM TaK, YTO HECKOJIBKO
CBSI3AHHBIX MEXAY COOOU OXJIaXKIA0IMHUX 3JIEMEHTOB 00pa3yIOT IPyIIly, IPUYEM MOJ

prnHOﬁ OOBIYHO TMTOHUMAIOT HECKOJIbKO COBMECTHO HUCIMOJIB3YEMBIX 3JICMCHTOB
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OJHOTO U TOrO € WU CXOAHOro Tuna. Kaxabli oXinaxaarlui 3JJ€MEeHT UMEET M0
MeHbIIEeH Mepe OAMH BHYTPEHHUHN KaHaJ OXJaxaarineil Texydeil cpeasl (00bIUHO
HECKOJIBKO), [0 KOTOPOMY B paboueM COCTOSHUHU OXJIAXKIAI0IIero yCTpoicTBa
npoTekaer Teky4as cpena. Kakablii oxiaa)aaro uil 3J1eMeHT MOXKET ObITh
CMOHTHPOBAH, YCTAHOBJIEH UJIU pa3MeIleH B CEKTOpe/00JacTH, COOTBETCTBEHHO
KBaJpaHTe, MeUH UM Ha HEM, UJIU COCTABJISITh Co00# ero yacth. [Ipexne Bcero,
Ka)kJ1asi TPyIIa OXJIAXKIAMUIUX 3JIEMEHTOB OXJIAKIAIOLUIEero yCTPOHCTBA MOXKET OBbITh
CMOHTHPOBAaHAa, COOTBETCTBEHHO PAaCIIOJNOXKEHA, BAOJIb BHYTPEHHEH U/HJIN BHELTHEH
cTeHKkH nevyu. OXJIakaariue 3J1eMEeHTbl MOTYT ObITh COETMHEHBI MOCIEN0BATEIbHO.
Ilox mocnenoBaTeNbHBIM COEAUHEHNEM TOHUMAKOT TAKOE YCTPOUCTBO, B KOTOPOM IO
MEHBIIEH Mepe OAUH OXJIAXKAAKIIUN 3JIEMEHT HAXOAUTCS B THAPOANHAMUYECKOM
COEMHEHUHU C PACIIOJOKEHHBIM HUKE W/HMJIM BBILIE IO MOTOKY OXJIaXXJA0 UM
3JIEMEHTOM TOIO K€ OXJIAXJAaKero ycrpoiicrea. Ecan oxnaxaarmue 3J1€MeHThI
UMEIT HECKOJBbKO BHYTPEHHUX KAaHAJIOB OXJAXAAKIEN TeKy4el cpenbl, KaX bl
KaHAJ OXJIAXJAKIIEed TeKy4el cpeabl OAHOTO OXJIaXXAAKIEro 3JIE€MEHTa
MOCJIE0BATEIbHO COEAUHEH ¢ COOTBETCTBYKIIUM KAaHAJIOM OXJIAXKAEHUSI COCEHErO
OXJIAKJAIOLIEro 3J€MEHTA (BBIIIE U HIXE IO MOTOKY).

B xOHTEKCTE MeTaIyprudeCcKux nevei, B Ka4eCTBe OXJIAXKAAENH TeKyden
cpeabl OOBIMHO MCHOJB3YIOT BOAY MJIM TEKYUYIO Cpely Ha BOJHOHM OCHOBE, XOTs
NIPUMEHEHHUE MOTYT HaXOAUThb U APYrue MOAXOASIIINE OXJIaKAA0HUEe TEKYYUE CPEIbL.

ITox oTBOAHBIM TPYyOONIPOBOAOM OOBIYHO MOHMUMAIOT HEKOTOPOE YHCIIO MU
cUcTeMy TpyOOTIPOBOJOB, KOTOPbIE BHIMIOJHEHBI IJIs1 OTBEICHHS OXJIAKIA0IeH
TeKyuel cpeabl U3 OXJaXXIALero yCTpoicTBa B IIaBHbIN KoJiekTop. OTBOAHOM
TPpyOONPOBOI MOKET COAEPKATh MEPBBIA YUaCTOK, KOTOPBIH HMEET OTAEJIbHbBIC
TpyOOMmpoBOIBI UIsi cOOpa OXJTaXKIAr el TeKyuel cpeabl U3 KaHAJOB OXJIaXKIar e
TeKy4el cpeabl, MpudeM TpyOOMmpOBOABI MEPBOrO YHACTKA CXOIATCS KO BTOPOMY
y4aCTKy, KOTOPBII UM€EET YCTPONCTBO perynuposanus pacxona. IIpomexxyTounsiil
KOJIJIEKTOP MOXET OBITh MOAKJIIOYEH I IIpUeMa MOTOKa U3 TpyOONPOBOIOB MEPBOTO
y4acTKa M JJIs1 HAIPaBJICHHUS €r0 B €IMHCTBEHHBIH TPYOOMPOBOA BTOPOIO yUacTKa, K
KOTOPOMY MOCJI€A0BATEIbHO NPUCOEAUHEHO YCTPOUCTBO PEryJIUPOBAHUS PACXOAA.

IIpoMekyTOUHBIH KOJJIEKTOP, COOTBETCTBEHHO MPOMEXKYTOUHAS (KOJUIEKTOPHAs )
TpyDa, Takke MOXKET BXOIHUTh B COCTaB OTBOAHOIO Tpybomposoaa. Tepmun
MPOMEXKYTOYHBIA KOJUIEKTOP B 00IIeM ciydae o3HauaeT TpyOy, TpyOOompoBoa HitH

TpyOUaTHIil UM UIUHAPUYECKUH OOBEKT, KaHaJ, MOJYI0 IeTajlb UM NPOXOJ, HIH
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Tr000H Ipyroi TUM MyCTOro TeJla, KOTOPbIE BBINOJIHEHBI! JIs POBEAECHHUS KUIAKOCTH,
rasza u/unm Tekydei cpensl. Takum oOpa3om, MPOMEXKYTOUHBIH KOJJIEKTOD SABJISAETCS
4aCThIO OTBOAHOI'O TPyOONpPOBOAA U pacmojaraeTcs BbILIE 1O MOTOKY OT
peryaupyouero yCTpoucTBa U HUXKE MO MOTOKY OT MOAAILIEro ycrpolicrea. B
ofmeM ciydae MpoMeXYTOUHBIH KOJIJIEKTOP MOKET COOMPATh HATPETYIO TEKYUYyIO
cpeay mepen HampaBJEHUEM 3TOU TeKyueil Cpelbl B peryJupyoee yCTPOUCTBO W/ UK
TJIABHBIA KOJUIEKTOP. [IpOMEKyTOUHBINH KOJIEKTOP MOXKET ObITh TaKK€ BBIMOJHEH JJIs
cOopa Tekydell cpenbl, BBIXOASIEH U3 HECKOJBKUX COEAUHSIOIUX BHYTPEHHUE
KaHaJbl OXJIAKAMEH TeKydel cpenbl TpyOONpOBOIOB, U/WIIH BBIMOJHEH IS
pacmopenesieHus: COOpaHHON TeKkyuel cpefbl B OJHO HJIM HECKOJBKO YCTPOUCTB
peryJupOBaHus pacxoaa.

Ilon perynupyroIuM yCTPOUCTBOM, COOTBETCTBEHHO YCTPONUCTBOM
peryJupoBaHMs pacxoaa, MOHUMAIT MOACHCTEMY OTBOAHOTO TpyOompoBoa,
BBIMTOJTHEHHYIO JUJIl PETYJHPOBAHMS WU/WJIU 3aJaHUSI CKOPOCTH IMOTOKA U APYTHX
¢du3nuecknx CBOWCTB TeKyuel cpenbl. B BapuanTrax ocymecTBiaeHus] H300peTeHUs
peryiupyrlinee yCTpOMCTBO COOTBETCTBEHHO PACHOJIOKEHO HUXKE IO MOTOKY OT
MPOMENKYTOYHOTO KOJIJIEKTOPA U BbILIE MO MOTOKY OT I'IaBHOTO KOJJIEKTOPA.
Hanpuwmep, peryaupyrouiee yCTpOUCTBO MO3BOJISAET PEryJIUPOBaTh, COOTBETCTBEHHO
3a7aBaTh MJIM HaCTPAUBAaTh, PACXOJ], a 3HAYUT, TaAK)Ke U 00OBEMHBIN pacxoi U JaBIEHUE
TeKy4el cpeAbl B OXJaKJa0IEeM YCTPONCTBE, a TaKXKe B TNIABHOM KOJUJIEKTOpE.
Perynupyromiee yCTpOWCTBO MOJKET TaKKe BKJIIOUATh B ce€0sl MEPBBIA U BTOPOW
KaHaJbl, IPUYEM MEPBBIH U BTOPOU KaHAJIbl HAXOASATCS B THAPOAUHAMUUYECKOM
COeMHEHUHU APYT ¢ apyrom. [TepBblii KaHaT MOKET BKJIKOYATh B ce0sl mepBbIii
PEeryJHpPYO NN KJIamnaH, KOTOPBIH MOXKET ObITh UCIOJb30BaH JJIs1 H30MPATEIbHOTO
3a/laHUs IEPEMEHHOr0 MPOXOJHOr0 CeUeHus AJld OXJaxaawlen Texkyuel cpeasl. I[lon
PEeryJHPYIO UM KJIAMAaHOM OOBIYHO MOHUMAIOT OOBEKT MJIM KOHCTPYKTHUBHBIN
3JIEMEHT, MO3BOJISIIO U PEryJIHpOBaTh CBOMCTBA MOTOKA U/UJIU CTPYH TeKydei
cpenbl. Hampumep, peryaupyromuil KianaH MOXeT ObITh BBITTOJHEH B BUJE
aBTOMAaTHUYECKOrO KJIAMaHa, MO3BOJISIIOLIEr0 PEeryJUpOBaTh CKOPOCTh MOTOKA TEKy4YeH
cpenbl. Perynupyromuil kianaH MOXeT ObITh PAacIlOJOKEH B IEPBOM KaHaJe U
COEIMHEH ¢ OJIOKOM yIpPaBJICHUS AJIsI YIPABJIEHHS MEPBBIM PETYIUPYIOIUM KJIATIAHOM.
Jlpyrumu cloBaMH, PeryJUPYIOIINN KJIarnaH MOKET ObITh BBIMOJHEH IS IEPEMEHHON
peryJaupoBKHU pacxoda TeKydel cpenbl. Bropoil kaHal MOKET BKJIIOYATh B ce0s

KaJ'II/I6pOBaHHOe OTBEPCTHUEC UJIU, B KAQYCCTBC aJIbTCPHATUBDI, BTOpOI>'I KaHaJl MOXET
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OBITh COEIMHEH C KAITMOPOBAaHHBIM OTBEPCTHEM NEPBOTO PETYIHPYIOIIEro KianaHa
TaK, YTO BTOPOM KaHAJ MO3BOJIAET B KAXKAbIII MOMEHT BPEMEHU HANpPaBJSATh B INIaBHBIN
KOJIJIEKTOpP 0a30BbIil MOTOK TeKy4el cpeabl. Perynupyroee ycTpOHCTBO MOKET OBITh
NOCJIENOBATENbHO COEIUHEHO C IIABHBIM KOJUJIEKTOPOM.

ITox riaBHBIM KOJUIEKTOPOM, COOTBETCTBEHHO OTBOAHBIM TPyOONPOBOAOM, B
ofmieM ciydyae MOHUMAIOT TPYyOONIPOBOA AJIsl OTBEAEHUS TEKyUeH cpebl ocie TOro,
KaK OHA NPOIILJIa Yepe3 peryjJupypoliee yCTpOHNCTBO U/ U NOABEPIIACh €ro
BO3J€UCTBUIO. [ TaBHBIN KOJIEKTOP HAXOAUTCS B TUAPOAUHAMUYECKOM COEIUHEHUH C
MPOMEXKYTOUYHBIM KOJJIEKTOPOM UM PACIIONOKEH HHUXKE IO MOTOKY OT MPOMEXYTOYHOTO
KOJUIEKTOPA.

ITon oTBEpcTHEM MOHUMAIOT MIPOEM, HAlIpUMEP FOPJIOBUHY, OKHO UJIU MPOXOJ,
4epe3 KOTOPBIM MOKET NPOXOAUTh OXJIAXKAAmas Teky4das cpena. Ilon
KaJTuOpPOBAHHBIM OTBEPCTHEM OOBIMHO MOHUMAIOT CTAHIAPTH30BAHHOE OTBEPCTHE,
HalpuMep OTBEPCTHE, KOTOPOE OBIJIO TOYHO CIPOCKTUPOBAHO, COOTBETCTBEHHO
U3MEPEHO WJIHM BBIIOJHEHO, U KOTOpPOe MPelyCMOTPEHO AJi TOYHOW HaCTPONKHU Ha
BBINTOJITHEHNE KOHKPETHON (PYHKIIMH, HAIPUMeEpP, Ha MPOXOKICHUE 3aJaHHOTO
6a30BOro, MUHIMAJIbHOTO IMOTOKA OXJIAKAaro el Tekyueil cpensl. Takum obpazom,
KaIuOpOBaHHOE OTBEPCTUE MOXET 3a7aBaTh COOTBETCTBYIOLIEE Oa30Boe,
MHUHUMAaJIbHOE CE€YEeHHNE MOTOKA OXJIaXKAAKoLeld TeKydell cpenbl, B TO BpeMsl Kak
peryaupyromuil KianaH MOXeT ObITh MOABEPTHYT H30UPATENbHOMY YIIPABICHHUIO IS
3aJlaHusl IEPEMEHHOTO, JONOJHUTENBHOIO MPOXOAHOTO CEUEHHUS.

IToxn 6a30BBIM, MUHUMAJIBHBIM IIPOXOAHBIM CEYEHHEM OOBIYHO MOHUMAIOT
ceueHne TpyObl uiau naTpyOKa, BBHIMOJHEHHOE JJIsl MPOIYCKAHUS MUHHUMAJbHOTO
MOTOKA UJIM CTPYH TeKyuel cpebl TaK, YTO TeKydas cpella MOXKET BbIXOAUTH U3
PEeryJHpPYOLEero yCTPOUCTBA B KAXKAbII MOMEHT BPEMEHHU. 3a CUET HaIH4Hs 0a30BOTO,
MUHHMAJbHOTO MPOXOIHOrO CEUYCHUS KAIUOPOBAHHOTO OTBEPCTHUS MOXKET OBIThH
nojjep:kaHa HEMPEPbIBHOCTh ITOTOKA TeKyUell cpeAbl B OXJIaXKJall[eM yCTPOICTBeE.
Jlpyrumu cioBaMu, KaTHOPOBAaHHOE OTBEPCTHUE BBIIIOJIHEHO U CO3/1aHUS U
HaIpaBJIEHHs, COOTBETCTBEHHO MPOBEAEHHs, 0a30BOTr0 MOTOKA TEKyUell Cpenbl B
IJIaBHBIN KOJIJIEKTOP B COOTBETCTBUU C MPEABAPUTENBHO 3aJaHHBIM MUHUMAJIbHBIM
pacxomom.

ITox 6moxoMm ynpasieHus B 00IeM Cilydae MOHUMAKOT CHCTEMY, BKIIOYANOIYIO B
ce0s 1Mo MeHbIIel Mepe OAUH U3 CIEAYIIIUX 3JIEMEHTOB. 3JIEKTPOHHYIO CUCTEMY,

IpOTPaMMHUPYEMBIH OJIOK YIIpaBIEHUs, KOMIIBIOTEP, IPOLECCOP, 3aIOMUHAOIIEE
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YCTPOHCTBO, MOJb30BATENbCKUI HHTEPEIIC, MpOorpaMmy, MPOrpaMMHOE MPUIIOKEHHIE
WJIM QHAJOTUYHBIN 37eMeHT. biiok ynpaBiaeHus MOKeT OBITh BBITIOJIHEH JJI IpUeMa
NOCTYMAIUX OT JaTYMKOB CUTHAJNIOB. bJIOK ynpaBiaeHus MOXeT OBITh, KpOMeE TOTO,
BBINOJIHEH ISl YIIPABJIEHUs MMEPBbIM PETYJUPYHOIIUM KJIANAHOM B IEPBOM KaHaje
NyTeM Nepeaadu 3JIeKTPOHHBIX CUTHAJIOB HAa UCIOJHUTEIbHBI MEXAHU3M.

B onHOM u3 BapuaHTOB OCYILECTBJICHUSA PEryJUPYIOLINUNI KIaNaH NPeacTaBIsieT
co00if aBTOMaTHYECKUH KJIaMaH, yIpaBisieMblil OJIOKOM yIpaBJeHHS] B 3aBUCUMOCTH
oT curHana(-oB) gatuuka(-oB), MONYy4aeMOTO(-bIX) OT OJHOTO UJIH HECKOJIbKUX
JATUYUKOBBIX YCTPONCTB, PACIONIOKEHHBIX B IPEIBAPUTENIbHO 3alaHHBIX MeCTax
OXJIAXAAMUX yCTPOUCTB. IIoa AaTYMKOBBIM YCTPOHCTBOM MOHUMAIOT 3JIEMEHT,
CHUCTEMY WJIM KOHCTPYKLHIO, BBITIOJIHEHHBIE IS OOHAPYKEHHUs, U3MEpEeHHUS,
onpeAesieHuss UM MOHUTOPUHIAa U3MEHEHUN UM yCJIOBUN OKPYXKAKOIIEH CPEabL.
Kpome Toro, natunkoBoe yCTPOHCTBO, COOTBETCTBEHHO NAaTYHK, MOTYT OBITh
BBIMTOJIHEHBI I NIepenadn nHGopMaluuy, HaAIpUMEp CUTHAJA, MPEACTABISIOIET0
napameTp (mporecca), TAKOH Kak, HAPUMeEp, TeMIIepaTypa HUPKYIUPYIOLIEH B
OXJIAKJAIOLIEM YCTPONCTBE TeKyUel cpeabl. ITa HHPOpMaALHsI MOXKET OBITh
OTIIpaBJIeHa, COOTBETCTBEHHO IlepeaHa, MOCPEACTBOM JaTYUKOBOIO YCTPONUCTBA B
ook ynpasineHus. biarogaps 1aT4uKOBOMY YCTpPOHCTBY OJIOK yIpaBiIeHUs
obecneunBaeT BO3MOXKHOCTD BBISIBJIEHUSI TOTO, COOTBETCTBYET JIU U3MEPEHHOE
3HauYeHUE 3aJJaHHOMY 3HA4Y€HUIO WM JUANa30Hy 3aJaHHbIX 3HaueHUl. B aToM ciyuae
OJIOK ynpaBiieHUsI MOKET MOOYKAATh MEePBBIH PEeryIHPYIOIHUHA KJIaaH K OTKPBITHIO
VI K 3aKPBITHIO (YACTUYHOMY HUIM TIOJIHOMY) H, T€M CaMbIM, o0ecriednBaeT
BO3MOXKHOCTb PEryJHUpPOBAaHHUS pacxojia B peryJupyouem yctpoiictse. B pesynbprare
pacxol TeKydel cpelbl B pacIONOKEHHOM Iepes peryJupyrluuM yCTpOHCTBOM
OXJIAKJAIOLIEM YCTPONCTBE TAK)KE MOYKET ObITh OTPETYJUPOBAH B COOTBETCTBUU C
3alaHHBIM PACXOJOM MJIM 3aJaHHBIM JHaNa30HOM pacxonos. Ilepselil perynupyromui
KJIAIIaH MOJKET AOTIOJHUTENBHO BKJIIOYATh B ce0si nin 00pa3oBbIBaTh COOOM
aBTOMATHYECKHI KJIaNlaH C MMPUBOAOM, NMPUUEM MPUBOJA COEUHEH C OJIOKOM
ynpasieHus. [IpuBoa MoxeT ObITh IPEACTABIICH, HAPUMED, SIIEKTPUUIECKUM HUIIH
NNHEBMATUYECKUM NPUBOAOM.

B onHOM 13 BapuaHTOB OCYILECTBJIECHUs PEryIUPYIOLINI KianaH BKJIOYAET B
ce0s1 MOABMIKHBIA 3aTIOPHBIN 3JIEMEHT, MPUYeM KaJluOpOBaHHOE OTBEPCTHE

PacIONIOKEHO B 3aIIOPHOM 3jieMeHTe. TakuM 00pa3oM, KaTHOpPOBAHHOE OTBEPCTHE
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MOXET OBITh BBIIIOJHEHO B YACTH KOPITyca KJalaHa TakK, 4YTO KJanaH o0ecreynBaeT, 1o
MEHBbIIEH Mepe, HEKOTOPBIM NMPOXOA IJIsl TEKy4el CPelbl.

B onHOM U3 BapuaHTOB OCYILECTBJICHUS PEryIUpPYIOLIee YCTPOUCTBO BKIIOYAET B
ce0s mepBbId U BTOPOH KaHAJbI, IPUYEM MEePBBIH H BTOPOH KaHAJBI PACIOIOKEHBI
napajuiesIbHO IPYT IPYTY, U IPHYEeM BTOPOH KaHajl BKJIIOYAET B ce0s KaaubOpoBaHHOE
OTBEpCTHE, a MEPBBIA KaHaJ BKJIOYAET B ceOs perynupyoouuii knanad. Hanpumep,
pPacroyio’)KEeHHOEe BO BTOPOM KaHalie KaIHOPOBAHHOE OTBEPCTHE MOXKET OBbITh
MpenCcTaBJIEHO YaCThI0 ApoccenbHol nuadparmsl. [Tog npoccenbHol auadparmoii,
COOTBETCTBEHHO MO/l OTPAHUYUTENBHON quadparMoii, 0OBIYHO MOHUMAIOT 3JIEMEHT,
npeaHa3HauYeHHbIN U1 3a1aHUs PACX0/a TeKy4YeH cpeabl U/UIIH JJIsl CHUKEHHUS
TaBJICHUS W/WJIH JJIsl OTpaHUUEHUs oToKa. JlpoccenpHas nuadgparmMa MoxeT ObITh
BBINTOJTHEHA B BUJI€ TOHKOH IMJIACTHUHBI C KAaIMOPOBAHHBIM OTBepCcTUEM. JIpOoccenbHas
nuadparma MOXeT ObITh pa3MelleHa, HalpuMep, BO BTOpoM kaHase. [lpu
NPOXOXAEHUU TEKy4el cpelibl, U COOTBETCTBEHHO, KUJIKOCTH Yepe3 APOCCEIbHYIO
nuadparmy ee 1aBlIeHHE YBEIUYUBAETCS MEPE] OTBEPCTHEM, B TO BpeMs KaK CKOPOCTh
MOTOKA HUKE OTBEPCTHUsl YBEIUUUBAETCS 110 ME€pe YMEHbIIEHUs aBJIeHUs TeKy4eil
CpenBbl.

B onHOM 13 BapuaHTOB OCYILECTBJICHUs PEryIUPYIOLUINI KlanaH BBIIIOJHEH B
BHJl€ JTUCKOBOIO MOBOPOTHOrO kianaHa. IToa AMCcKOBBIM MOBOPOTHBIM KJIalaHOM
MOJKET TTOHHUMATbCS JTI0O0OH peryaupyemMblil KiamnaH, Npexae BCero KiamnaH ¢
3aNOPHBIM MEXaHU3MOM, IPEACTABISIOIUM COOOH BBIIIOJHEHHBIH ¢ BO3MOXHOCTBIO
BpallleHUs 3JIEMEHT, HanpuMep AUCK. JIMCKOBbIE MOBOPOTHBIE KJIATIaHBl MOTYT
cpabaThIBaTh OTHOCUTEJBHO OBICTPO U, TAKUM 00Pa30M, MOTYT OBITh UCIIOJb30BAHBI
1151 OBICTPOH PETyJIUPOBKHU pacxojia MOTOKA.

B onHOM 13 BapuaHTOB OCYILECTBJICHUS AATUYMKOBOE YCTPOMCTBO BKIJIIOYAET B
cebst unu obpaszyer coOOol Mo MeHbIIeH Mepe OAUH U3 CIEAYIIHUX 3JIEeMEHTOB: JaT4YHK
TeMIEePaTypbl, JATUUK PAcXoja, JATUUK JaBieHUs. J[aTunk TeMrepaTypbl MOXKET OBITh
NpeACTaBIICH JIOOBIM JaTUMKOM, PEIHA3HAYEHHBIM JUJIsI BBISIBICHHUS TEMIIEPATYPHI,
HalpuMep TeMIepaTypbl TEKy4el cpeabl, U/ U3MEHEHUs TeMnepaTyphl. JlaTauk
pacxona MOKET OBITh MPEACTABJIEH JOOBIM TaTYUKOM, BBITIOJTHEHHBIM /ISl BBISIBIICHHS
pacxona Teky4en cpeabl. JlaT4uK AaBiIeHUs] MOXKET OBITh NPENCTABJIEH JIOOBIM
JATYMKOM, BBINIOJHEHHBIN 1JIs BbISBJIEHUs JaBJICHUSA TeKy4ell cpeasbl.

B onHOM U3 BapuaHTOB OCYILECTBJIEHUs MEPBbIM KaHaJ BBINOJHEH B BUJE

0OBOJHOTO KaHaja AJid BTOPOro KaHaja, uiH, (pakyiabTaTUBHO, BTOPOH KaHal
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BBINIOJIHEH B BUJE OOBOJHOTO KaHaja I nepBoro kaHana. [log o6BOgHBIM KaHAJIOM B
obmeM ciaydae MOHUMAKOT JTIE000€ YCTPOMCTBO M3 MCIOIb3YEMBIX JIJIsI
NepeHanpaBIeHHs] MOTOKAa TPYO, NaTpyOKOB, KJIANAHOB /MM MOJIBIX T U/ WU
AHAJIOTUYHBIX 3JIEMEHTOB. biarogaps Hanuuuio 0OBOJHOrO KaHania, u3
peryJupyouero ycTpoicTsa B IJIaBHBIN KOJIJIEKTOP MOKET BBIXOJIUTH
npeaBapUTENbHO 3aIaHHBIH MUHUMAJbHBIA MTOTOK, COOTBETCTBEHHO, 0a30BBIi MOTOK.
Takum 06pa3om, MOKET OBbITh MPENOTBPALIEHa OCTAHOBKA ABHMKEHHUS TeKy4el Cpeabl B
OXJIAXKJAKLEM YCTPONCTBE.

B ogHOM M3 BapUaHTOB OCYLIECTBIIEHHS PEryJIUPYIOIIee YCTPOHCTBO TaKXKe
BKJIFOYAET B ce0s BTOPOH JAaTUHMK TeMIIepaTyphl, H/HIH PacXOAOMeEp, U/ UIU NaTUHK
NaBJIEHUS, U/ WU PYYHOU KjamaH. BTopoil qaTyuk TemMmepaTypsl, U/ WU pacxoaoMep,
U/WIIM TaTYUK JABJIEHUS MOTYT UMETh 3JICKTPHUECKOE COeIUHEHNE C OJIOKOM
ynpasieHus. biaronaps HaIMYUIO BTOPOTO JAaTYMKA TEMIIEPATyphbl U/ HIH
pacxonomepa u/uju HaTYUKa AaBJIeHUs OJIOKY yrpaBiieHHs: o0ecredyeHa BO3MOKHOCTh
BBISIBJIEHUS JOTIOJTHUTEIBHBIX TEXHOJOTHYECKUX [1apaMeTPOB MPOTEKA0IIeH B
pPeryJupyroILIeM YCTPONUCTBE TeKy4el cpeabl. PydHON KianaH MO3BOJSIET BPYYHYIO
NepPEeKPBIBATh PETYJHPYIOLIEe YCTPONHCTBO, HAIPUMEpP, TPU HEOOXOUMOCTH
TEXHUYECKOT0 O0CIy>KUBAHHUS.

B onHOM M3 BapuMaHTOB OCYLIECTBICHUS OXJIAXKJAIOIINeE 3JIEMEHTBl HAXOIATCS B
TUAPOJMHAMHYECKOM COEJUHEHUH APYT C APYTroM, MPUUEM OXJIAXKAAIOLHUE JIE€MEHTHI
PacIOJIOKEHBI 10 OTHOIIEHUIO APYT K APYT'y BEPTHUKAJIbHO UJIU FOPU30HTAIBHO.
PacnonosxeHne oXaaxxaal0muX 3JIEMEHTOB Ha CTEHKE M€Y TOMYCKaeT, YTO OHU MOTYT
OBITH PACIOJIOKEHBI MO OTHOIIEHUIO APYT K APYry FOPU30OHTAJIBHO HIJIH BEPTUKAJIBHO.
Hanpumep, npu yCTaHOBKE Ha Me4Yb HECKOJBKUX, HAMMPUMEP YETHIPEX OXJIaKAF0 IIIHX
YCTPOHCTB, KaXX/10€ U3 KOTOPBIX COCTOUT U3 HECKOJBKUX OXJIAXKAAIIIHNX 3JIEMEHTOB,
pa3IMYHBbIE YYACTKHU IME€YH MOTYT MOJYyYaTh OXJIAXKIEHUE TOCPEACTBOM rOPU30HTAIBHO
WU BEPTUKAJIBHO PACIOJOKEHHOT0 OXJIAXKAAI0IIET0 3JIEMEHTA MPU Pa3TUIHBIX
pacxonax. B pesynbTare, Ha y4acTKax, I/ie¢ Ha OXJAKIAOMI e 3JIEMEHTHI ITepeIaeTCs
BBICOKAs TEIMJIOBAsl HATPY3Ka, PACXOA TEKy4Yel Cpeabl MOXKET ObITh YBEJIHUYECH, a HA
y4acTKax, T7le Ha OXJaXXJAIINe 3JIEMEHTHI ITepeaaeTcsl HOpMabHas UM HU3Kast
TEIUIOBast Harpy3kKa, pacXxoja TeKydel cpenbl MOXKET ObITh YMEHBIIECH.

B oaHOM U3 BapHaHTOB OCYIIECTBJIECHUS KAXKAbIM OXJAXKAAKIINN 3JI€MEHT U3
HECKOJIPKUX OXJIAXKAAIIINX 3JIEMEHTOB PACIIONIOKEH B OJJHOM U3 KBaJPAaHTOB MEYH.

ITon xBagpaHTOM OOBIYHO MOHUMAIOT YIJIOBOH CEKTOP Mevyu. XOTs B CTPOI'OM CMBICIIE
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KBazpaHT obo3HauaeT 90° OKPYKHOCTH, B HACTOAIIEM JOKYMEHTE 3TOT TEPMUH T aKXKe
UCIIONb3yeTCs i1 O003HAYEHHSI MEHBIINX YTJIOBBIX YYACTKOB, KOTOPBIE TAKXKeE
COOTBETCTBYIOT TOJBKO OJJHOH KOJOHHE OXJAXXAAKIIUX 3JIeMEeHTOB. Pazmelenue,
pacmnpeneneHne, COOTBETCTBEHHO pa3rpaHUYMBaHUE, OXJIAKAAKIMMUX YCTPOUCTB HA
Pa3MUYHBbIX KBaJIPAHTaX 00ECIevYrBaeT BO3MOKHOCTb PA3JINYHOIO OXJIAXAEHUS
Pa3JIMYHBIX YIJIOBBIX HacTel noMeHHON neuu. Kak ciencrsue, mpeloTBpALIEHO
oOpa3oBaHUE TOPSYUX TOYEK BHYTPH MEYU BO BpeMs ee pabOThI.

Crnenyer OTMETHUTb, YTO YIpaBJIE€HHUE 10 YyUacTKaM HJIU KBaJpaHTaM
CYIIECTBEHHO OTJIMYAETCA OT OOBIYHOTO COCNMHEHUS OXJIAJKIA0IUX SJIEMEHTOB,
KOTOpbI€, KaK NMPaBUJIO0, COEAUHEHBI B psAnbl. Eciu oxjakaaromue 3J1eMeHThI
CO€IUHEHBI B PSbI, SIBJISIETCS HEBO3MOKHBIM OTJI€JIbHOE yIIpaBlieHHe KOHKPETHBIM
YTJIOBBIM CEKTOPOM (KBaJPAHTOM).

B opHOM M3 BapHaHTOB OCYLIECTBICHHS OTBOAHOH TPyOOMPOBO BKJIIOYAET B
cels moparomee yCTpoHCTBO, MPUUEM MOAA0IIee YCTPOHCTBO BKIOYAET B ceOst
BBIXOJIHYIO JIMHUIO JUUIsl HAIIpaBJIE€HUs T€Ky4el cpellbl K IPOMEXYTOUHOMY
KOJUJIEKTOPY, U MPUUYEM BBIXOAHAS JUHUS BKJIOUYAET B ceOsl MO MEHbIIEH Mepe OHO U3
CIEAYIOUIUX YCTPOUCTB: JOMOIHUTENbHBIN Pacx0a0Mep, U/ NN JTOMOJHUTEIbHbBIN
JATYUK TEMIIePaTypbl U/UIU YEJTHOUYHBIN KJIallaH U/ UJIN BO3yXOBBIITYCKHOE
ycTpoiictBo. Tekyudas cpena MOKET MOCTYyNaTh U3 OXJaKJAKILEero yCTPOUCTBA uepes
BKJIIOYAKOLIee B Ce0s1 BBIXOAHYIO JHHUIO MOJAI0INee YCTPOUCTBO B MPOMEKYTOUHBIH
KOJUIEKTOP, IPUYEM NMPOMEKYTOUHBIH KOJJIEKTOP COOUpAET U pacHpeaessieT TeKyuyIo
cpeny Mo MeHbIIel Mepe K OTHOMY peryJupypumemMy ycTpoiicTBy. OTBOOHON
TpyOONPOBO MOKET BKJIIOUATh B c€0s MoAaroIiee yCTPOHCTBO U PETYIUPYIOIIee
ycTpoiicTBo. Pacxonomep U JaT4uK TeMIlepaTypbl MO3BOJISAIOT KOHTPOJIUPOBATh
napamMeTphl Ipoliecca, HaIpuMep napaMeTpsl, CBsI3aHHbIE C LUPKYJIUPYIOLIEH BhIIIe MO
MOTOKY OT INIaBHOTO KOJUIEKTOpA TeKyuel cpenoil. UeaHOUHBIN KilalaH, a TaKXe
BO3JyXOBBINYCKHOE YCTPOMCTBO, COOTBETCTBEHHO BO3JYXOBBINYCKHOMN KJlallaH, MOTYT
OBITh MCTIOJIB30BAHBI MJIM BBITIOJHEHBI AJIs1 OOHAPYKEHUS YTEUEK.

OTH U Ipyrue acneKkThl U MPU3HAKU HACTOSIIEro H300PETeHHUS TAK)KE BBITEKAIOT
U3 3aBUCUMBIX IYHKTOB GOPMYJIbI H300pETEHHUs], IPUIIATAEMBbIX YEPTEKEH 1
HIUJKECJIEIYIOLIero ONMUCAaHNUs BAPUAHTOB OCYIECTBICHUS.

Kpatkoe onucanue ueprexen

BapuaHTh! ocymecTBIeHNs H300pETEHUs] ONUCAHBI B KAYECTBE NpUMepa ¢

OTCbLJIKAMHU Ha NMpUJIAra€MbIC HCPTEXKHU, HA KOTOPBIX:



10

15

20

25

30

- 13 -

@ur. 1 npexncrapisier coOOW MPUHUUMUATIBHYIO CXEMY OJHOTO U3 BAPUAHTOB
OCYLIECTBJICHHUS] HACTOSIIIEN CUCTEMBI OXJIAXKAEHHUs B METAJUIYyPTUYECKOMN MeYH,

@ur. 2 npencraBiaseT coOOOH cXeMaTUYECKUH BUJ IPYroro BapuaHTa
OCYLIECTBJICHUS] HACTOSIIEH CHCTEMBI OXJIaXKACHUS, KOTOpast BKJIIOYAaeT B ce0s
HECKOJIBKO OXJIaXJAKIUX YCTPOUCTB, U

@ur. 3 npencrasiaseT coO0N MPUHUHUIHAIBHYIO CXeMY aJbTePHATHBHOTO
BAPUAHTA OCYLIECTBJIECHUS YCTPONCTBA PETYJIUPOBAHUS PaCXoaa.

Onucanue BapMaHTOB OCYLIECTBJIEHUS

@ur. 1 npencrasiaseT co00H MPUHUHUITUAIBHYIO CXEMY CHCTEMBbI OXJIAKIAEHUS
METAJUTypPTUUE€CKON MeYnu 1 B COOTBETCTBUM C OJHUM U3 BAPUAHTOB OCYILIECTBJIEHUS
uzobperenus. Ha ¢ur. 1 mokazaHo oxnaxkaarmiee ycrpoiictsa 40, koTopoe
pacmosioxkeHo B oOnactu/cekTope 2 meun (He MOKa3aH), MpUYeM OXJIaKIarIee
ycTpoiicTBO 40 MMEET HECKOJIBKO OXJIAXKAAKIINX 3JIEMEHTOB 34, pacnoJOKEHHBIX
BJOJIb CTE€HKH NedH (He MOKa3aHa) U TUAPOJAMHAMUYECKH COeTUHEHHBIX APYT C
apyrom mocpenctsom TpyO 36, 38. Kaknblil n3 OXJakaal0uX 3JIeMEHTOB 34 MOKeET
COJEePKaTh OAUH MJIM HECKOJBbKO BHYTPEHHUX KAHAJIOB OXJIAXKAAOUIEH TeKy4el cpebl
(He mokaszaHbl), MPUYEM KaXKJbIH U3 BHYTPEHHUX KAHAJOB OXJAXKJAIOIIeH TeKyden
Cpenbl OXJIaXXAAaKIero dj1eMenTa 34 cOeiuHEeH, COOTBETCTBEHHO T'HAPOANHAMUYECKH
COEAMHEH, C COOTBETCTBYIOUMH TpyOamu 36, 38, KOTOpbIE COEUHSIOT
OXJIQXAAKOUIUH 3JIEMEHT 34 ¢ COCETHUM, PACIIOJIOKEHHBIM BbIIIE W/UJIN HUXKE 110
NOTOKY OXJIAKAAK UM 3JIeMeHTOM 34. OxJjaxxaarmue 3JIeMeHThI (2 HMEHHO UX
COOTBETCTBYIOIIME KaHAJbI OXJIAKIEHUs) B OXJIaKaarmeM ycTpoiicTee 40
NPEANOUTUTENBHO COEIUHEHBI TOCIEN0BaTENbHO. B naHHOM BapuaHTe
OCYLIECTBJIEHUS OXJAXKAAIOLINE 3JIEMEHTHI 34 UMEIOT IO 1BAa BHYTPEHHUX KaHaJla
OXJIAKEHUs.

Jlns oTBeneHus OXJIaXAarIeld TeKy4eld Cpeabl B MNIaBHbIA KOJUJIEKTOP 6 KaXAbIN
oxJjaxaarmuil sneMeHT 40 COeIMHEH CBOEN HUXKHEN MO MOTOKY CTOPOHOH MO
MEeHbIIel Mepe ¢ OOHUM, COCTOSIIIIUM B JAaHHOM CJIy4ae U3 ABYX Y4acCTKOB 5a u 5b,
OTBOAHBIM TPYOOINPOBOJIOM 5.

BTopoii ygacTtok 5b oTBOmHOTO TpyOOMPOBOAA BKIOYAET B Ce0sl yCTPOUCTBO 7
peryaupoBaHus pacxona. IlepBblil yuacTOK S5a NpeayCMOTPEH I TOJa4Yu KO BTOPOMY
y4acTKy Sb OTBOAMMOI OT CaMOTO HUKHETO IO MOTOKY OXJIAXKAAKMEero 3JeMeHTa 34
OXJaXkaarwled Tekyden cpeanl. [IpeanodTUTEeNbHO, ¢ KaXAbIM KaHAJIOM

OXJIQKJAILEeN TeKy4el Cpelbl COEAUHEH COOTBETCTBYIOLUIUI BbITY CKHOMN
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TpybomnpoBon 42, kak nmokaszaHo Ha ¢ur. 1. Ha npoTuBOMOI0KHBIX CBOUX KOHLAX o0a
BBIYCKHBIX TpyOOompoBoaa 42 ruipOJUHAMHUYECKH COEIMHEHBI C IPOMEKYTOUHBIM
KOJUIEKTOPOM 4, U3 KOTOPOTO TeKyUasi cpea MOoCTymaeT BO BTOPOH y4acTok Sb.

BTopoit yaactok Sb coctout u3 Tpybonposonaa 18, coemIMHEHHOTO OAHUM
KOHI[OM C MEPBBIM y4aCTKOM 5a, B JAHHOM CJIy4ae 4epe3 NPOMEKYTOUHBIN KOJJIEKTOP
4, a NPOTUBOMOJOXKHBIM KOHLIOM - C IIaBHBIM KOJUIEKTOpOM 6. YcTpoiicTBo 7
peryJupoBaHHs pacxoa MocjIea0BaTeIbHO BCTPOEHO B TpyOonpoBo 18 Tak, 4To BeCh
NOCTYMAIIUNA B BEPXHUN IO TOTOKY Y4aCTOK TPyOONMpoBoaa Sa MOTOK OXJIaXKAaro e
TeKyllell cpeabl JOJKEeH MPOXOAUTh Yepe3 YCTPONUCTBO 7 peryiupoBaHus pacxona Ajs
€ro MOCTYIJICHUSI B HH)KHUH 1O TTOTOKY y4acTOK TpyOomnposonaa 18, COOTBETCTBEHHO B
rJaBHBbIA KOJUIEKTOP 6. B pesynbrarte, ycTpoicTBO 7 peryaupoBaHus pacxonaa
obecreunBaeT BO3MOXKHOCTh YIIPABJICHUS PACXOAOM OXJAXKAAKIIeH TeKydel Cp eapl
yepe3 BTOPOM y4acToK Sb U, TeM cambIM, 4epe3 COOTBETCTBYIOIIHE KaHAJIbI
OXJIAXKJAKLEeN TeKy4del Cpelbl B OXJaxaanieM ycrpoiictse 40.

B noka3zanHoM Ha ¢ur. 1 BapuaHTe OCYIIECTBJIEHUS YCTPOUCTBO 7
peryJupoBaHHs pacxoja BKIKOYAET B ce0s1 BCTPOCHHYIO B TpyOomposox 18 Ttak
Ha3bIBa€MYIO ApoccenbHyo nuadparmy 24. JlpoccenpHas nuadparma 24 BKIIOYAET B
cebs kanubpoBaHHOE OTBEepCTHE 26, KOTOpPOE 3aHaeT 0a30B0e, MUHUMAJIbHOE CEUEHHE
NOTOKA OXJIaXKAaro el Tekyueil cpensl B Tpybonposoae 18. Perynupyromuii kinanas
10 umMeeT BO3MOKHOCTD NU30HPATENHHOTO YIIPABICHUS IS 3aJaHUSI IEPEMEHHOTO
JIOTOJTHUTENIBHOTO IIPOXOJHOr0 CeueHus. 3a1aBaeMblii TOCPEACTBOM OTBEPCTUS 26
MNOTOK SBJISI€TCSI MUHMMAJIbHBIM B TOM CMBICJI€, UTO OH BCETAA OTKPBIT U UMEET
MOCTOSIHHYIO BEJIMYUHY, & MOTOK Yepe3 PeryJupyrIuil KJlanaH JOMOJHIET MOTOK
yepes oTBepcTue 26.

Oxnaxnaromee ycTpoicTBO 40 BBIMOJTHEHO AJIs TIepeaavyu Terja OT MeYH,
COOTBETCTBEHHO JIAHHOT'O CEKTOpa/00JlacTu 2 medH, K NPOTeKarIeil B KaHajJax
OXJIAXKAAIOLIUX 3J1eMEHTOB 34 oxnaxaaromei Tekyden cpene. Ctpenku M1 u M2
YKa3bIBAKOT HANpPAaBJIEHUE MOTOKA OXJAXAAILEeN TeKyuel cpensl, npudeM M1
0003HavaeT BXOJHON MOTOK OXJIAKIAMIEH TeKydell cpenbl B OXJIaKAarmee
ycTpoicTBO 40, a M2 - BBIXOJHON NOTOK OXJAXAAMLEH TEKy4el Cpenbl B II1aBHBIN
KoJutekTop 6. Oxnaxaarouas TeKky4das cpefa IOoCTyNaeT U3 OXJaXAaKwero
ycTpoiicTBa 40 uepe3 BkiIrodaromuil B ce0st TpyObomnpoBoasl 42 nepBbIid y4acTOK S5a B
NPOMEXYTOUYHBIN KosekTop 4. [IpomexxyTouHblil konnekTop 4 codupaer u

HaIpaBJsieT OXJAXKAAK Y0 TEKYUYIO Cpelly K PeryIupyrleMy yCTpOiCTBy 7 Ha
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yuactke Sb. Cnenyer OTMETHTD, UTO B aJIbTEPHATUBHBIX BAPUAHTAX OCYIN€CTBJIECHUS
MEXJy IPOMEXYTOUYHBIM KOJUIEKTOPOM 4 U IJIaBHBIM KOJUJIEKTOPOM O MapayiebHO
APYT IPYTy MOTYT OBITh PACHOJIOKEHBI HECKOJIbKO PEryJIUPYIOLUX YCTPOUCTB 7 (Ha
¢dur. 1 He mokazaHbI).

IIepBbIii yqacTOK 5a MOXKET UMETh OCHALEHUE JUUIsI KOHTPOJISI COCTOSHUS
BBIXOJSIIEN U3 OXJIaXKAaruero ycrpoiicraa 40 oxnaxaamumen TeKyuel Cpeasl.
CoOTBETCTBEHHO, ISl KOHTPOJISI COCTOSIHUS MPOTEKAIoIeld 1o OJHOMY U3
TpyOOMpoBOIOB 42 MEePBOro yyacTka Sa TeKky4ell cpeabl MPeayCMOTPEHBI PACXOIOMED
44 n natuuk 46 Temmneparypol. B kaxaeiii u3 TpyoonpoBoaoB 42 Takke BCTPOEHBI
YeJTHOYHBIN KiamnaH 48 (st mepeKpbITUA OTOKA) U BO3YXOBBIITYCKHOE YCTPOHCTBO
50. Pacxonomep 44, natunk TemrepaTypsl 46, 4YeJIHOUHBIN KianaH 48 u/unu
BO3/IYXOBBINYCKHOE YCTPOHCTBO 50 MOryT UMETh AUCTAHLIMOHHOE YIIPABJIEHUE C
noMoIbo 0J0Ka 12 yrnpasiaeHus.

B nokaszanHoMm Ha ¢ur. 1 BapuaHTe OCYINECTBICHUS PEryJHPYIOLIEe YCTPONCTBO
7 MOXeT OBITh UCIIOJIb30BAHO JJISI VIIPABJIEHUS PACXOJ0M OXJAXKJA0 e TeKyden
cpenbl. bornee KOHKPETHO, KaK YK€ YKa3bIBaJIOCh, B Tpybomposoxa 18 BcTpoeHa
npoccenbHas nuadparma 24. JIpoccenpHas nuadparma 24, KOTOPYH OOBIYHO
BBIMTOJIHSAIOT KaK CMEHHYIO AeTallb (Hanpumep, ¢ pIaHIeBbIM KPETUIEHUEM MEXKIY
ABYMsI KOHIITaMH TpyO®I), BKJIIOUaeT B ce0s KannOpoBaHHOE OTBEpCTHE 26, KOTOpOe
obecrnieunBaeT 0a30BbIH MOTOK TEKy4el cpeabl Oarogapsi CBOeMy MpeaBapUTEIbHO
3a7JaHHOMY OTKPBITOMY CEYEHUI0. JTO OTBEPCTHE 26 SABISAETCS MOCTOSHHO OTKPBITHIM.
Ccputounoe obo3HavyeHue 16 yka3blBaeT Ha APYTroil KaHal, KOTOPBIA PacloOKEH
napajuieJbHO TpyOomnpoBoay 18 U ruapoaMHaMUYECKU COSIUHEH C HUM, U KOTOPBIN
COEIMHEH BBILIE H HUKE IO MOTOKY ¢ ApoccenbHoil nuadparmoii 24. Takum obpasom,
kaHas 16 obpasyeT 0oOBOMHON KaHAJ MO OTHOLIEHHUIO K APOCCENbHON nuadparme 24,
B xanane 16 yctaHoOBJIeH peryaupyroowmui kjaanad 10 anas nepeMeHHON peryJiupoBKU
pacxoja NpoXoasllel yepe3 Hero Tekydeil cpeasl. biaok 12 ynpaBieHus BbINOJHEH
ISl yrpaBieHus perynupyromum kinanaioMm 10. ITpuson 22 pyHKIHOHANBHO
NPUCOENVHEH AJis NPUBEICHUS B NIEUCTBUE PEryIUPYHOINEro kaanaHa 10, a UMeHHO
1715 IepeMelleHUs] ero 3alIOPHOr0 3JIEMEHTA C LIeJIbI0 3a/JaHusl IPOXOJHOTO CEUEHUs B
nuamnasoHe ot 0 mo 100%.

bnaronaps kanuGpoBaHHOMY OTBepCTHIO 26 (B ApoccenbHOR nuadparme 24) x
IJIABHOMY KOJUIEKTOPY 6 MOKET OBbITh MOCTOSIHHO HAIlPaBJIEH MPEeABAPHUTEILHO

3aJlaHHBbI MUHUMAJIBHBINA NMOTOK OXJIAXKAAKLEeN TeKky4yen cpenel. B ciaydae
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HEOOXOAMMOCTH, HalmpuMep, koraa 070k 12 ynpaBiaeHus BBISIBISIET, UTO TEMIIEpAaTypa
TeKyuell cpeabl NpeBbIIIAET NPEBAPUTENbHO 3aJJaHHOE 3HAaUCHUE, PEryJUPYIO LU
kyanaH 10 MokeT OBITh OTKPBIT (C MOMOLIBIO MPUBOAA 22) AJIS YBEITUYEHUS
IPOXOAHOro cedeHus. Ilpu 3ToM yBennunBaeTcs NONEPEUHOe CeYEeHUe MOTOKA
TeKy4el cpeabl, COOTBETCTBEHHO OOBbEMHBIN pPacXo] TeKydeil Cpemasl.
ABTOoMaTH4eckuii kjaamnaH 20 MoxeT ObITh IPECTABICH, HAIPUMEP, THUCKOBBIM
MOBOPOTHBIM HJIM IIMOEPHBIM KJIATAHOM.

Hanmpumep, npeanonokum, 4To KaJuOpoBaHHOE OTBEpPCTHE 24 UMEET MPOXOAHOE
ceyenue D1, a perynupyrowmuii kjganad 10 - MakcuMalibHOE IPOXOAHOE cedeHue D2
(TO ecTh, peryIupyruui kianal oTkpeIT Ha 100%).

B koHdurypaunu ¢ 6a30BbIM TOTOKOM PETYJHPYIOLUIUNA KJIAMaH 3aKPBIT, U TAKUM
o0pa3oM, MOTOK Uepe3 PeryJupyrllee yCTPOUCTBO 7 OKa3bIBAETCS 3aJaHHBIM TOJIBKO
MOCPEACTBOM OTBepCTUs 26, 4TO COOTBETCTBYET D1.

IIpu moTpedHOCTH B yBeIUYEHNH pacxona 0ok 12 ynpaBiaeHHUs] IPUBOAUT
peryaupyromui kinanad 10 B HEKOTOpOe MoJiokeHue, 0003Ha4aeMoe Kak % OTKPBITHS.
Takum obpazom, obeceunBaeMoe MOCPEACTBOM PEryIUPYIOLIEro yeTpoicTea 7
obmee npoxoaHoe ceueHne coorsercTyeT D1+D2*(% oTkpeiTHs).

IIpy MONHOCTBHIO OTKPBITOM perynupyoouem kinamnane 10 (% oTkpeitus=100%)
CeueHHe MOTOKa Yepe3 OTBOAHOU TpyOompoBon 5 k koyuekropy 6 cocrapisier D1+D2.

Ecnu D1=D2, To npu NOJHOCTBIO OTKPBITOM peryaupyroimem kianae 10
IPOXOHOE CEYeHNE MOXKET ObITh YBEJINYEHO BABOE.

Jlo u mocie perynupyromero kianana 10 B kanajge 16 MOryT ObITh yCTaHOBJIEHBI
OTCeYHbIe KjanaHbl 17. OTu kianansl 17 OTKPBITH B pabo4yeM peskrMe U MOTYT OBbITh
3aKpBITHI JJI U30JSALUU peryjaupyromero kianaa 10 ¢ nenpo npoBeaeHus
TEeXHHYECKOro odcuyxuBanus. Takum oOpazom, 00CIyKUBAHUE PETYJIHPYIOIIETO
kyiamaHa 10 MokeT OBITh MPOBENEHO 0e3 OTKIII0YEHHUsI BCET0 OTBOAHOrO TpybompoBoaa
7.

B anprepHaTUBHOM, MOKa3aHHOM Ha (UT. 3 BApHAHTE OCYIIECTBICHUS
KaMnOpOBaHHOE OTBEPCTHE 27 MOKET OBITh BHIIIOJHEHO B peryJupyomeM kiamase 10,
Omaronmapst 4eMy MoCJIeTHUN OKa3bIBAETCS CIIOCOOHBIM K MPONYCKAaHHUIO 0a30BOTO
MOTOKa TeKy4el cpensl uepes Tpyodonposon 18 mpu 3akpeiToMm kinamnane. Otsepctue 27
MOXET OBITh PACHOJIOXKEHO, HAIPUMEDP, B KOPIyCe KJlalaHa, HO MPEeANOYTUTENIbHO, B
NOABUKHOM 3alIOPHOM 3JIEMEHTE, & UMEHHO B 3aCJIOHOYHOM HJIM LIMOEPHOM 3JIEMEHTE

KJjiaraHa.
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Kak cnenyer u3 ¢ur. 1, 1ius KOHTPOIIS COCTOSHUS OXJAXKIAOIENH TeKy4uei cpenbl
B TpyOomnpoBone 18 ycraHoBieHsl gaTunk 28 Temmnepatypsl u pacxonomep 30, a
Takxe, paKyJIbTaTUBHO, NaTYUK AaBieHus. JlaTuuk 28 Temnepatypsl u pacxogomep 30
MOTYT OBITh 3JIEKTPUUECKU COeNUHEHBI ¢ O10koM 12 ynpasneHus. CcbuiouHOE
obo3HavyeHue 32 yKa3bIBaeT HA KJIAMlaH Ha BXOJE BO BTOPOH y4acTOK Sb, KOTOpBIit
II03BOJIIET OCBOOOKAATh MJIM NMEPEKPhIBATH IOTOK TEKy4YeH Cpenbl B 3TOT YYaCTOK.

JIOMONHUTENbHBIM Y€JTHOYHBIN KJanaH 29, pacrosioKEHHbIN HA HUXKHEN 1o
MOTOKY CTOPOHE BTOPOTrO y4acTka 5Sb, mo3Bossier ocBOOOKAATh WU NMEPEKPHIBATH
NOTOK M3 OTBOAHOIO TpyOOompoBoaa 5 B IJIaBHBIA KOJJIEKTOP 6. 3aKpBITHE KJIATIAHOB
29 u 32 no3BOJIsI€T U30JIUPOBATh PErYJIHUPYIOLIEE YCTPOUCTBO AJIs NPOBEIEHUS
TexHH4YecKoro odcnykuBanus. [lockonbky kiananel 29 U 32 0OBIYHO UCMONB3YIOT IJIS
TEXHHYECKOT0 OOCIYKMBAHHS MJIM B aBAPUIHBIX CUTYAIUsAX, OHHU, KaK MPABUJIO,
SIBIAKOTCSA PyUYHbIMU KianaHaMu. OJHaKO BO3MOXKHBIM TaKXe sIBJIsIETCS OCHaIlleHUe
OIHOTO MJIM 0OOMX KJIAIIAaHOB MPUBOJAMH I AUCTAHIIMOHHOTO YIIPaBJIEHHUS,
HaIrpumep, MocpeacTBoM Ooka 12 ynpasBieHHs.

Kak, kpome Toro, mokaszaHno Ha ¢ur. 1, perynupyromee yCTPOHUCTBO 7 Takke
BKJIIOYAET B ce0s JaTYUKOBOE YCTPOUCTBO 14, a UMEHHO JaTUMK TEMIIEPaTyPHI,
KOTOPBII FeHepUPYeT CUTHAJ AATYHUKA, OTOOpAKAOLUIUNA TEMIIEpaTypy OXJIaKIaro el
TeKy4el cpeabl B OXJaxaamlieM ycTpoiicTee 40, nmpexae Bcero B Tpydax 36 Mexny
IBYMsI COCEAHUMH OXJIAXAAr UM 3aemMerHTaMu 34. Jlatuuk 14 nepenaer csou
cur”aisl Ha Oyok 12 ynpaBieHuUs .

bnoxk 12 ynpasieHus BBINOJHEH AJS YIPABJIEHUS PEryJUPYIOIIUM KJIAaHOM B
3aBUCUMOCTHU OT U3MEPEHHOU TeMIepaTyprl B OXJaxaarieM ycrponcTse 40.
IIpenmMyecTBEHHO, IPU HU3KUX TeMIepaTypax kjanaH 10 3akpbIT, OH BKJIKOYAETCA B
paboTy, KOora U3MEpPEeHHas TeMIepaTypa JOCTUTAaeT MOPOroBOTro 3HaYeHus1. biok
yIpaBJIEHUS] MOXKET BKJIIOUYATh B c€0s1, Hampumep, Tabiuiy, KoTopas 3aJaeT OTKPBITHE
KJIallaHa B 3aBHCUMOCTHU OT H3MEPEHHOU TeMrepaTypbl. AJbTEepHATHBHO, OJIOK
yIpaBJIeHUs] MOXKET (PyHKIIHOHUPOBATh B pAMKAaX CUCTEMBI PETyJIHPOBAHUS C
o0paTHOH CBSA3BIO, MPUYEM KJIAMaH MOABEPTAIOT YIPABIECHHIO (MIyTEM YBEITUYEHHS UIIH
YMEHBLIEHHS MPOXOAHOTO CEYEHUS) JIs1 JOCTHUIKEHH I 3aJaHHOW TeMIEepaTyphl B
OXJIAXKAKLEM YCTPONCTBE.

Ha ¢ur. 2 cxemaTudHo moka3ad Apyrod BapHaHT OCYUIECTBICHUS CUCTEMBI
OXJIQXKIEHUs, KOTOpasi UMEET HECKOJIBKO OXJIaXXAAIMUX yCTPONUCTB, PACTIOI0KEHHBIX

B pa3NU4HBIX 00nacTAX neuu (He nmokasaHa). Jnd ykazaHus Ha OJUHAKOBBIE WJIU
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AHAJIOTUYHBIE C TPUBEAECHHBIMHU Ha GuUr. 1 3J1€MEHTH HCIIOJIb30BAHBI OJIMHAKOBbIE
CCBUTOYHBIE 0003HAUYEHUS.

Kaxxnoe u3 gersipex oxjaxparmux yctpoiicts 40-1 - 40-4 pxitodaet B cedst 1o
HECKOJIBKO OXJIAXJAIIUX 371eMeHTOB 34. Kak n3BeCTHO U3 yPOBHS TEXHUKHU, 3TU
OXJIQXAAIOLINE 3JIEMEHThI OOBIYHO PACMOJAraloTCs BIOJIb BHYTPEHHEH CTOPOHBI
KOJKyXa LIaXTHOW/JOMEHHOH MeuH, TO €CTh B L[€JIOM LHHJIHHAPUYECKOW METAJINYeCKOM
CTeHKH, 00pa3yrweil BHEIHIOK CTeHKY nmeun. OXJaxaarmIlue 3JJeMEHThI, KakK
NPaBHIJIO, UMEIOT MIHTOOPa3HYI0 GOpMy, Tepel OXJIaKAAI UMY 3JIeMEHTa MU
U3HAYaJbHO CPOPMHPOBAH CJIOH OTHEYHMOPHOI'O MaTepuala s 3alUThl UX
BHYTPEHHEH, Topsueil MOBEPXHOCTH, KaK 3TO U3BECTHO B JTAHHOW 00JIACTH TEXHUKH.
Hkaune oxnakgarmue 3J1IeMeHTHI (3aIITPUXOBAaHbI) PACIIONOXKEHBl B HUJKHEH 4acTH
neyu, rae TeMmeparypa 0ojee BbICOKAs, 3TH OXJIAKIAOIINE 3JIEMEHThl MOTYT
BKJIIOUYATh B ce0s KOpPIycC U3 MeOHOro cruiaBa. B BepxHeil oOnacTu, roe remneparypa
MEeHee BBICOKAsl, OXJIAXKAAKOIHUE 3JIEMEHThI MOTYT BKJIFOUATh B c€0s1 KOPIYC U3 YyTyHA.

Kak M0oxHO yBUIETh HA QUT. 2, OXJIAKIAOIIHIE SJIEMEHTHI 34 B KaXKJIOM
ycTpolicTee 40 ruApOAMHAMHUYECKH COEIUHEHBI APYT C IPYrOM NOCPEACTBOM
HECKOJIbKUX TPyO 36 ais HampaBJIeHUs OXJakaaroliel TeKkydel cpensl. B mokazaHHOM
BapHAHTE OCYIIECTBICHUS KaXXbIH OXJIAXKAAO MU 3JIeMeHT 34 BKJIIOUaeT B ceds
YeThIpe BHYTPEHHUX KaHaJa OXJIAXKAAKLIEN TeKy4el cpeibl, KOTOpbIE
MOCJIEIOBATEIbHO COCAUHEHBl MEXKAY OXJaKAAI0IUMU 3JIEMEHTAMMU.

Ha BepxHell o MOTOKY CTOPOHE BXOAHOU MOoToK M1 oxnaxparmei Texyuei
cpenbl MOXKeT ObITh IPUBEEH K TPeOyEMOMY COCTOSIHUIO B OOBIYHOM cucTeMe (He
MoKa3aHa) Tak, 4YTO TJIaBHOUM MOTOK M1 MMeeT 1eeBbie TeMIIEpaTypy U AaBJIEHUE.
Takast cuctema MOKET BKJIIOUATh B C€0sl OAUH I HECKOJBbKO HACOCOB, PUIBTPOB U
ToMy nojno0Horo. Bxoasimuii motok M1 MoxkeT ObITh pacnpenesieH OT IIaBHOTO
pacnpenenutens 60 (MM KOJJIEKTOPA) K MPOMEKYTOUYHBIM PaclpenesuTesMm 62, a OT
HUX - 0 CBSI3aHHBIM C BHYTPEHHUMHU KaHAJaMM OXJaXAAKIENH TeKydel Cpeabl
BIIyCKHBIM KaHaznam 64. [IpomexyTouHble pacnpeaeauTenu 62 nogawT
OXJIAKJAIOLYIO TEKYUYYIO CPelly B IPyINNy BIYCKHBIX KaHAJIOB 64.

B noka3zaHHOM BapuaHTe OCYILECTBJIEHUs BIYyCKHbIE KaHAJbl 04 CrpyNNUPOBAHBI
nonapHo. Oxia)xaaruue 3JeMeHTbl 34 COCTOAT U3 UYEeThIpeX KaHAJOB OXJaKIECHUs,
NpUYeM AJIS1 KaKIO0Tr0 OXJaXAAarero yctponctaa 40 3a1€iCTBOBaHbI O 1BA

NPOMEXKYTOUYHBIX pacnpenenutens 62. Kaxablii NpoMexXyTOUYHBIA pacnpeaeauTens 62
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COEMHEH C IByMsl BHYTPEHHUMHU KaHajJaMu OXJakAarollel Tekydell cpensl dyepes
COOTBETCTBYIOIIME BIYCKHbIE KaHAJbI 04.

Oxnaxparomue 3J1eMeHThl 34 pacroJIOKeHbl BHYTPU €YU JJIsI HIOKPBITUS
METAJNINYECKOTO KOXKYyXa Me4YH, TO €CTh BEPTUKAJIBbHO U TOPU3OHTAIBHO (TO €CTh, IO
okpykHocTH). Ha ¢ur. 2 rpynmel oXj1akAammux 3JIEeMEHTOB 34 KaXI0oro
OXJIQKAIOLIET0 YCTPOMCTBA 2 COEIMHEHBI MOCIEOBATEIbHO B BEPTUKAIBHOM
HanpaBJIeHUH.

B xaxxaoMm oxyakaariieM YCTPONUCTBE 2 OXJIaXK Al Mue 3JIeMeHTH 34
NPOCTHUPAIOTCS OT HUKHUX A0 BEPXHHUX 00JIaCTEH MeUuu, IpruYeM OXJIaKIA0 e
3JIEMEHTBI COCIMHEHBI IMOCJIEN0BATENbHO. TakuM 00pa3oM, OXJIAXKAA0IAasi TeK ydast
cpela MnocjeaoBaTebHO MPOXOAUT CHU3Y BBEPX Hepe3 Kax bl OXJIaXXAarIui
3JIEMEHT 34 COOTBETCTBYIOLIErO OXJIAXKAAKINEro ycTpoicTaa 2.

Ha ¢ur. 2 xaxxnoe oxnaxknaroiee ycrpoiictso 40-1 - 40-4 moka3aHo Kak
UMeEoIIee OJJHY BEPTUKAJIBbHYIO KOJOHHY 41, KoTOpas cocTOUT (B TaHHOM Clly4dae U3
CeMH) oxXJIaKAarmux 3j1eMeHToB 34. Ha npakTuke kaxmpoe oxjakaariee
yctpoiicTBo 40-1-40-4 Bkto4aeT B ceOsi HECKOJBKO TAKUX PACIOJIOKEHHBIX
napa’jjielbHO APYT APYyry KoJioHH 41. Oxnaxaamumue 3JeMeHThl 34 B npeaenax OJQHOU
KOJIOHHBI 4] cOeMHEeHBI NOCIEA0BATENbHO. UUCIO OXTaXKAAOUUX 3JIEMEHTOB 34 U
YUCJIO KOJOHH 41 B KaxxaoM oxnaxkaarouiem ycrpoicrse 40-1 - 40-4 3aBucur ot
pa3mepoB noMeHHOM neuu. Hanpumep, ogHa kojoHHA 41 MOKeT BKJOUYaTh B cebst oT 4
1o 15 oxnaxkaarwmux 3JeMeHTOB 34, a 4MCJIO KOJOHH 41 B COOTBETCTBYHIEM
oxJaxkaarieM yctpoiictee 40 MOKeT cocTaBisaTh OT 6 A0 20. DTu 3HaYEHUS
SIBJIIFOTCS JIULIb IPUMEPHBIMHU U HE JOJIKHBI PACCMAaTPUBATHCS KaK OTpPaHUYMBAIOIIHE.

Takum oOpa3om, Ha MpaKTUKE KakJoe oXJaxkjaatuee ycrpoicTso 40-1 - 40-4
BKJIFOUAET B ce0s1 HECKOJbKO KOJOHH 41 OXJIakaarux 3J€MEHTOB 34,
YCTAHOBJIEHHBIX IJI MOKPBITUS ONpeAeJeHHON YriIOBON YacTH LIAXTHOM Mevu 1o ee
BBICOTE TAKMM 00pPa3oM, 4TO MOXKHO CKa3aTh, YTO OXJIAKIAIOIIee YCTPOHCTBO
COOTBETCTBYET YIJIOBOMY CEKTOPY MJIM, BO3MOJKHO, KBaJAPAHTY IIaXTHOHN Mevu.

IIpexne Bcero, B BAapuaHTe OCYLIECTBICHHUS HA PUr. 2 UMEIOTCS YeThIpe
oxJaxaarmux ycrponcrsa 40-1 - 40-4, kaxkg0oe U3 KOTOPBIX COCTOUT U3 HECKOJBbKHUX
napajuleJbHbIX KOJIOHH 41 OXJaXAaroUuX 3J1€MEHTOB, JOCTATOUYHBIX AJIS MOKPBITUSA
HEKOTOPOU YaCTH OKPYKHOCTH NOMEHHOU neun, a uMeHHo 90°. Takum obpaszom,

Ka)kJ0€ oxJiaxkaarmuee ycTpoicTBo 40 COOTBETCTBYET KBaApaHTy (0003HaAUEHHOMY 2).
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Ha BBIXOQHON CTOPOHE CUCTEMBI OXJIAXKACHUS BBIXOASIAS U3 OXJIAXKAAK0 INX
YCTPOHCTB 2 ropsiuasi OXJa)xaaras TeKydas cpefa OKa3blBaeTcs COOpaHHON B
kosuiektope 6. Kak npasuino, motok M2 nepen ero pequpKyIsiiUeld HaIpasJsoT B
GacceliH u/uiau rpaiupHH.

Kaxapiii oxnaxparomuil s3neMeHT 40 COeAMHEH MOCPEACTBOM IO MEHbLIEH Mepe
OJHOTO OTBOAHOTO TpyOompoBoaa S ¢ riaaBHbIM KojuiekTopoM 6. TouHee, B JTaHHOM
BAPUAHTE OCYLIECTBJICHUS HA KaXXIbIH OXJIaxKAalo UK sJieMeHT 40 NpuxoauTcs Mo ABa
OTBOAHBIX TpybompoBozaa 5, 5' (oOCHaIEHHBIX ycTpoiicTBaMu 7, 7' peryIupoBaHus
pacxona). [TocTpoeHne OTBOAHBIX TPYOOTPOBOAOB 5 SIBJISIETCS aHAJIOTHUYHBIM
NOKa3aHHOMY Ha ¢wur. 1.

IToTOKM BHYTPEHHUX KAaHAJIOB OXJIAKIAOLIEH TeKyuell cpensl MOTYT OBITh
pacrpeneseHbl o IBYM OTBOAHBIM Tpybomposonam 5, 5'. Kak MOXHO yBHAETh Ha
¢dur. 2, mosoBUHA KaHAJOB (B JAHHOM CJIy4ae J1Ba) OXJAKAAO e TeKy4del cpebl
CaMbIX BEPXHUX (I CAMBIX HH)KHUX) OXJIAKAAIOIIHUX 3JEMEHTOB 34 KaXXaoTo
ycTtpolicTBa 40 coOefMHEHBI Yepe3 NEePBhIi y4aCTOK 5a C MEPBLIM MPOMEXKYTO YHBIM
KOJUIEKTOPOM 4, KOTOPBIH, B CBOK O4epeab, COEJUHEH C OCHAIIEHHbIM BCTPOECHHBIM B
HEro yCTPONWCTBOM 7 peryJHpOBaHUS pacxoaa BTOPbIM ydacTkoMm 56. [lpyrast 4acTe
KaHAJO0B OXJIAXKJAKINENH TeKyUel Cpeabl KaXKAO0ro U3 KPanHUX BEPXHUX OXJIAXKAAKIIUX
3JIeMeHTOB 34 oxjakaaruero ycrpoiicrsa 40 coennHeHna uepes y4acTku S5a' co
BTOPBIM MPOMENXYTOUYHBIM KOJJIEKTOPOM 4', KOTOPBIN, B CBOK OUe€peb, COEAUHEH C
OCHAIIEHHBIM BCTPOEHHBIM B HETO YCTPOUCTBOM 7’ peryJupoBaHUsl pacxoja BTOPbIM
y4acTKOM 5b'.

[TokazaHHas Ha ¢ur. 2 cucreMa 1 OXJaKICHUS MO3BOJISIET HHAUBHY AJTbHO
pPeryJiIupoBaTh C BHIXOJHONH CTOPOHBI PACXOJ Yepe3 Pa3IMYHbIE OXJIAXKIAKOIINE
ycTporictBa 40, cooTBeTCTBEHHO CeKTOp(-bI) U kBanpanT(-b1). Kak cnenyer us ¢ur. 2,
IJIs yIPaBJIEHUs OXJIaXXJAKIIUM yCTPOUCTBOM 40 mapaiaenbHO pa3MeELleHbl 10
MeHblIell Mepe 1Ba OCHAIIEHHBIX PEryJUPYIOLUMHU YyCTpolcTBaMu 7, 7' OTBOAHBIX
TpybomnpoBozna 5, 5', mpuueM Kakablii OTBOAHON TpyOomnposox 5, 5' npuHuMaer
MOJIOBUHY MOTOKA NPOXOASIIEN Yyepe3 COOTBETCTBYIOMMUN KBAAPAHT OXJIaX a0 el
TEKy4eu Cpensbl.

PaccMoTpeHHBIE BAapHUAHTBI OCYINECTBJIEHUS SIBJSIIOTCS IIPUMEpaMu U3 00peTeHHs.
B pa3snuuHbIX BapuaHTaxX OCYIIECTBJIEHHUs ONUCAHHBIE KOMIIOHEHTBI KaKI0TO U3 HUX
NPEACTABISAIOT COOOH OTHENbHbIE IPU3HAKH HU300pETEHUs, KOTOPBIE CIEAYET

paccMaTpuUBATb HE3ABUCUMO APYI OT Apyra, U KOTOPBIC TAaKKE HE3AaBUCHUMO APYT OT
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Apyra pa3BuUBaIOT u3obperenne. TakuMm 00pa3om, 3TH MPU3ZHAKU MOKHO
paccMaTpuBaTh KaK KOMIIOHEHTHI U300PETEeHHS 1O OTAEIbHOCTH WU B OTIUYHON OT
noka3zaHHON koMOuHanuu. KpoMme TOro, onmcaHHble BApUAHTBI OCYLIECTBIECHUS MOTYT
OBITH TOMOJHEHBI APYTUMHU YK€ ONMUCAHHBIMH MPU3HAKAMH U300pETEHHUS.

JIOTIONTHUTENbHBIE IPU3HAKU U BAPUAHTHI OCYINECTBJIEHUS H300pETEeHUsS MOTYT
OBITH MOHSITHBI CHELUAINCTAM B KOHTEKCTE HACTOSIINETO PACKPBITUS U HOPMYIIBI

uzo0peTeHus.
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CCBIJIOYHBIE ObO3HAYEHU A

CUCTECMA OXJIAKACHUA
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YCTPONCTBO AJIsl peryjJupoBaHus pacxona 34
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36
38
40
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48

apoccenbHas auadparma
KaJauOpOBaHHOE OTBEPCTHE
NaTYUK TeMIIePaTypbl
YeJHOYHBIN KjanaH
pacxomomep

PY4YHOH KJanaH
OXJIAKAIO LU 3JIEMEHT
TpyOa

TpyOa

OXJIaXKJaKLee yCTPONCTBO
BBIXOJTHAS JIMHUS
pacxomomep

NAaTYUK TEMIIEPATYPHI

YeJIHOYHBIN KJlalaH
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OOPMVYIJIA U30BPETEHM A

1. Cucrema OXJaXIEeHHUS METANNYyPTUYECKON Meun, BKIOYAmas B ceds:
HECKOJIBKO OXJIAXIAIUX YCTPOUCTB (40), Kaxka0e U3 KOTOPBIX BKJIOYAET B
ce0s rpymnImy BBIMOJHEHHBIX IJIS1 OTBEIECHHS TEIIa OT MEeUH OXJIa’KJA0IIUX 3JIEMEHTOB

(38), mpuyem oxnaxkaaruiue 3J1eMeHThl (34) UMEIT O MEeHbILIEH Mepe OIUH
BHYTPEHHUN KaHAJ OXJAXAEHUs OJs OXJAXKAAKINENH TeKydeld Cpeabl, U IpuiemM
OXJIAKIAOLINE 3JIeMEHTHI (34) THAPOAMHAMHYECKH COEAUHEHBI BHYTPH KaXKIOTO
oXJIaKarmuiero ycrporcrsa (40),

IO MEHbBIIEH Mepe OOUH OTBOAHOH TpyOompoBox (5), CBI3aHHBIN C KaXKIbIM
OXJIQKJAO UM YCTPOMCTBOM sl OTBEJECHUS OXJAXKAAK0EeN TeKy4el cpeasbl B
IJIaBHBIA KOJUIEKTOP (0),

OTJIMYAIOIIASICS TEM, UYTO MOCIEIOBATENBHO C OTBOAHBIM Tpybomposoaom (5)
CMOHTHPOBAHO YCTPOHCTBO (7) peryJIupoBaHus pacxoa, KOTOPO€E BBIIOJHEHO IS
peryJupoBaHMs Pacxoa OXJaKIA el TeKydell cpeabl, KOTopask MPOXOAUT depes
HEro U, TEM CaMbIM, Uepe3 OxJakjamuee ycTpoicTao (40),

npudeM ycTpoicTBo (7) peryJIupoBaHHs pacxoia BKJIIOYAET B ceds
kaauOpoBaHHOE oTBepcTue (26, 27), 3anarmuiee 6a30B0e, MUHIMAJIbHOE MPOXOIHOE
CeUeHMe IJIs OXJAKAAIoIel TeKyUuel cpebl, a TAK)KE BBIMOJHEHHBIH C BO3MOXKHOCTBIO
n30UpaTeNbHOrO yIpaBieHus peryaupyromui kinanad (10) ans 3ananus

NEPEMEHHOTO, JOMOJTHUTEJIBbHOIO NPOXOAHOT'O CCUCHUA.

2. Cucrema oxyiaxkaeHus o m. 1, mpuyem perynupyromuii kinanas (10)
SBJISIETCS ABTOMATHYECKHUM KJIATIAHOM, yrpaBJsieMblM OsiokoM (12) ynpaBienus B
3aBHCHUMOCTH OT CHT'HaJia (-OB) JaTYHKA, MOJIYy4aeMoro (-bIX) OT OJHOTO WU
HECKOJIbKUX JATUYUKOBBIX YCTPOUCTB (14), pacroioKeHHBIX B MPEIBAPUTEIbHO

3aJJaHHBIX MECTaX OXJIAXKIAKUIUX yCTPOHCTB (40).

3. Cucrema OXJaxJeHHUs IO M. 2, IpHUUYEeM OJHO UJIH HECKOJbKO AATUUKOBBIX
YCTPOHCTB BKJIIOYAKOT B C€0s1 pacloiOKEHHbIE B IPEIBAPUTENBHO 3aJaHHBIX MECTaxX
BHYTPH KaXJOr0 OXJIAXKAALEro yCTpONUCTBA NaTUMKU TEMIIEPATYPBhI, U

6sok (12) ynpaBieHuUs BBIOJHEH IS IPUBEIEHUS B NEHCTBUE PETYIUPYIOIIETO

KJIallaHa Ha OCHOBE TEMIIEPATYpPbI, BBISIBJICHHOHN 110 CUTHANY (-aM) TaTYUKOB.
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4. Cucrtema OXJaXJI€HHUs MO OAHOMY U3 I.1. 1-3, mpuueM perynupyromui
knanaH (10) BkmrovaeT B ceOst MOABHIKHBIN 3alIOPHBIN 3JIEMEHT, U MPUYEM

KanuOpoBaHHOE OTBepcTHE (27) pacHONOKEHO B 3aIIOPHOM 3JIEMEHTE.

5. Cucrema oxJaxaeHus 1o ogHoMy u3 m.m. 1-3, npuuem ycrtpoiictso (7)
peryaupoBaHHs pacxoja BKIKOUYaeT B ceOs:

nepBblid kKaHah (18), mpucoenMHEeHHBIH AJIs MpHeMa MOJHOTO MOTOKA
OXJIAKIAOLIEH TeKyUuel cpebl U3 OXJa)xaarmero ycrpoiictsa (40), mpuuem
KaInOpOBaHHOE OTBEPCTHE PACIIOIOKEHO B ’TOM MEPBOM KaHaJe, U’

BTOpPOM KaHaJ, KOTOPBIH sSIBJIsIeTCS NapajljieIbHbIM [I€PBOMY KaHaly U BKJIKOYAET

B ce0s1 perynupyromuii kinanas (10).

6. Cuctema OXJaXKIEeHUs IO M. 5, B KOTOPOU BTOpoH kaHan (16) coenuHeH ¢
KaJuOPOBAHHBIM OTBEPCTHUEM BBIIIE M HUKE MO MOTOKY ¢ 0Opa3zoBaHHEM OOBOIHOTO

KaHaJa.

7. Cucrema OXJIaXXIEHHS MO OJHOMY U3 NMPEAUIECTBYIOUX MYHKTOB, IPUYEM
peryaupyrouuii kianaH (10) BBIMOJHEH B BUE AUCKOBOIO MOBOPOTHOTO KJIaNlaHA UJIH

muOEepHOTO KJanaHa.

8. Cucrema OXJaXIEHHS MO OJHOMY U3 NMPELIECTBYIOIHUX MYHKTOB, MPUYEM
NATYMKOBOE yCTPOUCTBO (14) BKiIrOUaeT B ceOst OAUH Uau OoJjiee U3 4uciia TAKUX

KOMIIOHEHTOB, KaK JATYUK TCMIICPATYPbI, AaTYUK pacXoda U JaTUUK JaBJICHUS.

9. Cucrema OXJakKJIeHUs MO OAHOMY U3 MPEAIIECTBYIOIINX MYHKTOB, MPUYEM
oTBONHOU TpybompoBoa (5) Takxke BKJIrOUaeT B ceOst BTOpoit natuyuk (28)
TemrepaTypsl u/unu pacxoaomep (30) u/unu naTuyuk HaBIEHUS W/UJIU PYYHOU KJamaH

(32).

10. Cuctema oxJaxJIeHHUs MO0 OAHOMY U3 MPEAIIECTBYIOUINX MYHKTOB, IpUYEM
OXJIAKJAIOLINE 3JIeMEHTHI (34) HAXOASATCS B THAPOANHAMUYECKOM COETUHEHUHU JAPYT C
APYTOM, U MPUUYEM OXJIAXKAAKIUe 3JeMeHTHI (34) pacroyoXKeHbl BEPTUKAIBHO H/UIIH

FOPU30HTAJIBHO MO OTHOLIEHUIO APYT K APYTY.
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11. Cucrema oxJaxxIeHHUs MO OAHOMY U3 MPEAIIECTBYIOUINX NYHKTOB, P U4eEM
Kaxaoe oxjaxaarmee yctpoicTso (40-1, 40-2, 40-3, 40-4) u3 HECKOJIbKHUX
OXJIAXKAAUIUX YCTPOUCTB (40) pacmosoKeHO TaK, YTO OHO MOKPHIBAET

npeaBapuUuTEIbHO 3a1aHHbBIN er’IOBOﬁ CCKTOD IICUH.

12. CucremMa OXJa)X[AeHUs 110 OAHOMY U3 MPEAMECTBYIOINX NYHKTOB, IPUYEM
OoTBOAHOU TpyOomnposox (5) BkiIrouaeT B ce0s mepBblid yuacTok (5a), U npudem
nepBbIi y4acToK (5a) BKIOUYAEeT B ce0sl BBIXOAHYIO JIMHUIO (42) 1isi HanpaBJieHUs
TeKy4el Cpeabl K MPOMEXKYTOUHOMY KOJUIEKTOPY (4), U mpu4eM BbIXOAHAs JTUHUS (42)
BKJIFOUAET B ceOsl M0 MEHbIIEH Mepe OJHO U3 CIEAYIOIHNX YCTPOHCTB: pacxoaoMep
(44) n/unu natuyuk (46) TemnepaTypbl U/ MM YeTHOYHBIN kianaH (48) u/wnu

BO3/IYXOBBINYCKHOE ycTpoHcTBO (50).

13. Cucrema oxJaxxJeHUs M0 OJHOMY U3 NPEAIIECTBYIOIUX MYHKTOB, NIpUYeM
Kaxaoe oxjiaxaatomee ycTpouctso (40-1, 40-2, 40-3, 40-4) COCTOUT U3 HECKOJIBKUX
BEPTHKAJBHBIX KOJOHH (41) OXJaXXJa0MUX 3JIEMEHTOB, BKIIOYAKMIUX B Ce0
HECKOJIBKO KaHAJIOB OXJIAXKACHUA, U IPUYICM BHYTPH Ka)I(I[OfI KOJIOHHBI OXJIAXAAKIIIHUEC

sneMeHTHI (34) mocienoBaTeNbHO COEUHEHBI MEXKIY COOOM.

14. Cucrema oxnaxnaeHus no n. 13, npuuem

YaCTh BHYTPEHHUX KaHAJIOB OXJIAXKIAKIIEH TeKy4el Cpebl CAaMbIX HUXKHUX I10
MOTOKY OXJIAKJAIIUX 3JIEMEHTOB OXJIAJKIAIIIEro YCTPOHCTBA COeAUHEHA C MEPBBIM
NPOMENKYTOYHBIM KOJUIEKTOPOM (4) OCHALIEHHOTO BCTPOCHHBIM B HETO YCTPOHCTBOM
(7) perynupoBaHus pacxoja MepBOro OTBOAHOro Tpydonposoxaa (5), u

Apyras 4acTb BHYTPEHHUX KaHAJOB OXJIAXKIAKIIEH TEKydel Cpelibl CaMbIX
HUKHUX 10 TMOTOKY OXJIXKIAKIUX 3JEMEHTOB OXJAXKAAKLUEro yCTpolcTBa
COEMHEHA CO BTOPBIM NMPOMEKYTOUYHBIM KOJIEKTOPOM (4') OCHAIEHHOTO BCTPOEHHBIM

B HErO yCTPOHCTBOM (7) peryJupoBaHus pacxoaa BTOPOTrO OTBOJHOIO TPyOOmpoBoaa

(59).

15. IIlaxTHas medp, Mpekae BCEro JOMEHHas Medb, BKJIYAKIas B ceOs
BHEIIHUU METAIIUYECKUN KOXKYX, & TAKXKE CUCTEMY OXJIaXXAECHUs 110 OJHOMY U3
NPEeAUIECTBYIOUIUX MYHKTOB, IPUYEM OXJIAXKAAKLINE 3JIE€MEHThI PACIIOJOXKEHbI B BUAE

psAA0OB U KOJIOHH AJiA 3alllUThl BHECITHCTIO METAJIJIMYCCKOTO KOXYyXa, NpHUYICEM
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OXJIaXKAarmue YCTpOﬁCTBa BBIITOJIHCHBI AJI MOKPBITUA KAXKABIM U3 HHUX

COOTBETCTBYIOIIErO yIJIOBOTO CEKTOPA.

16. IllaxTHas meub 1o m. 15, mpuyeM cucTeMa OXJaXKACHUS BKIOUYaeT B cels
YeThIpe OXJaXKAarnIux yctpoiictea (40-1, 40-2, 40-3, 40-4), kaxxg0€e U3 KOTOPBIX

NOKPBIBAET OJUH KBAJIPAHT (2) OKPYKHOCTH IEYH.
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HU3MEHEHHAA ®OPMVJIA U30bPETEHNA

1. Cucrema OXJaXIEeHHUS METANNYyPTUYECKON Meun, BKIOYAmas B ceds:

HECKOJIBKO OXJIAXIAIUX YCTPOUCTB (40), Kaxka0e U3 KOTOPBIX BKJIOYAET B
ce0s rpymnmmy BBIMOJHEHHBIX AJIS1 OTBEJECHHS TEIJIa OT MeUYH OXJaXAAKLINX 3JEeMEHTOB
(38), mpuyem oxjakaaruiue 3J1eMeHThl (34) UMEIT MO MEeHbLIeH Mepe OAUH
BHYTPEHHUN KaHAJ OXJAXAEHUs OJs OXJAXKAAKINENH TeKydeld Cpeabl, U IpuiemM
OXJIAKIAOLINE 3JIeMEHTHI (34) THAPOAMHAMHYECKH COEAUHEHBI BHYTPH KaXKIOTO
oXJIaKarmuiero ycrporcrsa (40),

10 MEHbIIEH Mepe OAUH OTBOAHOH TPpyOOnpoBoa (5), CBI3aHHBIN C KaXKIBIM
OXJIAKJAO UM YCTPONUCTBOM IJIsl OTBEICHUS OXJIAXKIAOLIEH TeKyUel cpensl u3
oxJiaxkaamuero ycrpoicrea (40) B riiaBHbIN KOJUIEKTOp (6),

OTJIMYAKAsICSI TEM, UTO B OTBOAHOM Tpybomposox (5) mocienoBaTenbHO
BCTPOCHO YCTPOHCTBO (7) peryIupoBaHus pacxoaa, KOTOPOE BBIMOJHEHO AJIs
peryJupoBaHMs pacxoa OXJIAKIAKMEeH TeKydell cpenbl, KOTopas IPOXOIUT Yepes
HEro W, TeM CaMbIM, Hepe3 oXJaxkaarminee ycTpoiicTso (40),

npudeM ycTpoicTBo (7) peryJIupoBaHHs pacxoia BKJIIOYAET B ceds
KaauOpoBaHHOE OoTBepcTUe (26, 27), 3anatomee 0a30B0€, MUHUMAJIbHOE MTPOXOAHOE
CEUYeHME IJIs OXJAKIAI0Iel TeKyUuel cpebl, a TAK)KE BBIMOJHEHHBIH C BO3MOKHOCTBIO
n30UpaTeNbHOrO yIpaBieHus peryaupyromui kinanad (10) ans 3ananus

NEPEMEHHOTO, JOMOJTHUTEJIBbHOIO NPOXOAHOT'O CCUCHUA.

2. Cucrema oxyaxneHus no n. 1, mpudem perynupyromuii kinanas (10)
SBJISIETCS aBTOMATUYECKHUM KJIAaNlaHOM, yIpaBisieMbiM OsiokoM (12) ynpaBienus B
3aBHCHUMOCTH OT CHT'HaJia (-OB) JaTYHKA, MOJIYy4aeMoro (-bIX) OT OJHOTO WU
HECKOJbKUX JATUYUKOBBIX YCTPOUCTB (14), pacroioKeHHBIX B MPEIBAPUTEIbHO

3aJaHHBIX MECTaX OXJIAXKIAIIUX YCTPOHCTB (40).

3. Cucrema OXJaxJeHHUs IO M. 2, IpUYeM OJHO UJIH HECKOJbKO AATUUKOBBIX
YCTPOHCTB BKJIIOYAKOT B C€0s1 pacloiOKEHHbIE B IPEIBAPUTENBHO 3aJaHHBIX MECTaxX
BHYTPH KaXJOr0 OXJIAXKAALEro yCTpONUCTBA NaTUMKU TEMIIEPATYPBhI, U

6mok (12) ynpaBieHuUs BBIIIOJHEH IS IPUBEIECHUS B TEHCTBUE PETyIUPYIOLIEro

KJIallaHa Ha OCHOBE TEMIIEPATYpPbl, BBISIBJICHHOMN 110 CUTHANY (-aM) TaTYUKOB.
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4. Cucrtema OXJaXJI€HHUs MO OAHOMY U3 I.1. 1-3, mpuueM perynupyromui
knanaH (10) BkmrogaeT B ceOst MOABHIKHBIN 3aIIOPHBIN 3JIEMEHT, U IPUYEM

KanuOpoBaHHOE OTBepcTHE (27) paCIONIOKEHO B 3alIOPHOM BJIEMEHTE.

5. Cucrema oxJaxaeHus 1o ogHoMy u3 m.m. 1-3, npuuem ycrtpoiictso (7)
peryaupoBaHHs pacxoja BKIKOUYaeT B ceOs:

nepBblid kKaHah (18), mpucoenMHEeHHBIH AJIs MpHeMa MOJHOTO MOTOKA
OXJIAKIAOLIEeH TeKyUuel cpenbl U3 oxjaxaarmero ycrpoiictsa (40), npuuem
KaInOpOBaHHOE OTBEPCTHE PACIIOIOXKEHO B TOM MEPBOM KaHaJe, U’

BTOpPOM KaHaJ, KOTOPBIH sSIBJIsIeTCS NapajljieIbHbIM [I€PBOMY KaHaly U BKJIKOYAET

B ce0s1 perynupyromuii kinanas (10).

6. Cucrema OXJakIeHUs IO M. 5, B KOTOPOM BTOpoil kaHai (16) coenquneH ¢
KaJTUOPOBAHHBIM OTBEPCTHEM BBILIE U HHUXKE MO MOTOKY ¢ 0Opa3zoBaHrEeM OOBOIHOTO

KaHaJa.

7. Cucrema OXJIaXXIEHHS MO OJHOMY U3 NMPEAUIECTBYIOUX MYHKTOB, IPUYEM
peryaupyrouuii kianaH (10) BBIMOJHEH B BUE AUCKOBOIO MOBOPOTHOTO KJIaNlaHA UJIH

muOEepHOTO KJanaHa.

8. Cucrema OXJaXIEHHS MO OJHOMY U3 MPENIIEeCTBYIOIINX MyHKTOB, TPUYEM
NATYMKOBOE yCTPOUCTBO (14) BKiIrOUaeT B ceOst OAUH Uau OoJjiee U3 4uciia TAKUX

KOMIIOHEHTOB, KaK JATYUK TCMIICPATYPbI, AaTYUK pacXoda U JaTUUK JaBJICHUS.

9.  Cucrema OXJaKJIeHUs MO OJHOMY U3 MPENIIEeCTBYIOIUX MYHKTOB, MPUYEM
oTBONHOU TpyOompoBoa (5) Takxke BKJIrOUYAaET B ceOst BTOpoi natuyuk (28)
TemrepaTypsl u/unu pacxoaomep (30) u/unu naTuyuk HaBIEHUS W/UJIU PYYHOU KJamaH

(32).

10. Cucrema oxJaxJeHUs MO0 OJHOMY U3 NPEAIIECTBYIOIUX MYHKTOB, NIPUYEM
OXJIAKJAIOLINE 3JIeMEHTHI (34) HAXOASATCS B THAPOANHAMUYECKOM COETUHEHUHU JAPYT C
APYTOM, U MPUUYEM OXJIAXKAAKIUe 3JeMeHTHI (34) pacroyoXKeHbl BEPTUKAIBHO H/UIIH

FOPU30HTAJIBHO MO OTHOLIEHUIO APYT K APYTY.
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11. Cucrema oxJaxxIeHHUs MO0 OAHOMY U3 NPEAIIECTBYIOLIUX MYHKTOB, IpUYEM
Kaxaoe oxjaxaarmee yctpoicTso (40-1, 40-2, 40-3, 40-4) u3 HECKOJIbKHUX
OXJIAXKAAUIUX YCTPOUCTB (40) pacmosoKeHO TaK, YTO OHO MOKPHIBAET

npeaBapuUuTEIbHO 3a1aHHbBIN er’IOBOﬁ CCKTOD IICUH.

12. CucremMa OXJa)X[AeHUs 110 OAHOMY U3 MPEAMECTBYIOINX NYHKTOB, IPUYEM
oTBOAHOU TpyOompoBoa (5) Bkiarouaer B cedsi mepBbIi y4acTok (5a), U mpudyem
nepBbIi y4acToK (5a) BKIOUYAEeT B ce0sl BBIXOAHYIO JIMHUIO (42) 1isi HanpaBJieHUs
TeKy4el Cpeabl K MPOMEXKYTOUHOMY KOJUIEKTOPY (4), U mpu4eM BbIXOAHAs JTUHUS (42)
BKJIFOUAET B ce0sl MO MEHbIIEH Mepe OAHO U3 CIEAYIOUINX YCTPOUCTB: pacxogomMep
(44) w/unu natuyuk (46) TeMnepaTypbl U/UIN YEIHOYHBIN KianaH (48) u/wiun

BO3/IYXOBBINYCKHOE ycTpoHcTBO (50).

13. Cucrema oxJaxxJeHUs M0 OJHOMY U3 NPEAIIECTBYIOIUX MYHKTOB, NIpUYeM
Kaxaoe oxjiaxkaatomee ycTpoiuctso (40-1, 40-2, 40-3, 40-4) cOCTOUT U3 HECKOJIBKUX
BEPTHKAJBHBIX KOJOHH (41) OXJIaXXIal0MUX 3JIEMEHTOB, BKJIIOYAKIHUX B ce0st
HECKOJIBKO KaHAJIOB OXJIAXKACHUA, U IPUYICM BHYTPH Ka)I(I[OfI KOJIOHHBI OXJIAXAAKIIIHUEC

sneMeHTHI (34) mocienoBaTeNbHO COEUHEHBI MEXKIY COOOM.

14. Cucrema oxnaxnaeHus no n. 13, npuuem

YaCTh BHYTPEHHUX KaHAJIOB OXJIAKIAKOIIEH TeKy4el cpelbl CAMbIX HUKHUX I10
MOTOKY OXJIAKJAIIUX 3JIEMEHTOB OXJIAJKIAIIIEro YCTPOHCTBA COeAUHEHA C MEPBBIM
NPOMENKYTOYHBIM KOJUIEKTOPOM (4) OCHALIEHHOTO BCTPOCHHBIM B HETO YCTPOHCTBOM
(7) perynupoBaHus pacxoa MepBOro OTBOAHOro Tpybomnposona (5), u

Apyras 4acTb BHYTPEHHHUX KaHAJOB OXJIAXKIAKIIEH TEKydel Cpelibl CaMbIX
HUKHUX 10 TMOTOKY OXJIXKIAKIUX 3JEMEHTOB OXJAXKAAKLUEro yCTpolcTBa
COEMHEHA CO BTOPBIM NMPOMEKYTOUYHBIM KOJIEKTOPOM (4') OCHAIEHHOTO BCTPOEHHBIM

B HETO yCTPOHUCTBOM (7) peryJupoBaHus pacxoia BTOPOro OTBOAHOrO TpyOomposoaa

(59).

15. IIlaxTHas medp, Mpekae BCEro JOMEHHas Medb, BKJIYAKIas B ceOs
BHEIIHUU METAIIUYECKUN KOXKYX, & TAKXKE CUCTEMY OXJIaXXAECHUs 110 OJHOMY U3
NPEeAUIECTBYIOUIUX MYHKTOB, IPUYEM OXJIAXKAAKLINE 3JIE€MEHThI PACIIOJOXKEHbI B BUAE

psAOOB U KOJIOHH AJid 3alllUThl BHECIIHCTIO MCTAJIJIMYCCKOI'O KOXYyXa, MPpUiIeM
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OXJIaXKAarmue YCTpOﬁCTBa BBIITOJIHCHBI AJI MOKPBITUA KAXKABIM U3 HHUX

COOTBETCTBYIOIIErO yIJIOBOTO CEKTOPA.

16. IllaxTHas meub 1o m. 15, mpuyeM cucTeMa OXJaXKACHUS BKIOUYaeT B cels
YeThIpe OXJaXKaarwux ycTpoiicta (40-1, 40-2, 40-3, 40-4), kaxaoe U3 KOTOPBIX

NOKPBIBAET OJUH KBAJIPAHT (2) OKPYKHOCTH IEYH.
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