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1. OCHOBBI IPOEKTUPOBAHUSA
ABTOMATHU3NPOBAHHbBIX CUCTEM
TEIIVIOTA3SOCHABXEHUA U BEHTHJIAALIUA

1.1.Craguu npoeKTHPOBAHMS U COCTAB MPOEKTAa
CHCTEMbI AaBTOMATH3AIMH TEXHOJOTHYECKOro Mmpouecca

[Tpu pa3paboTke NMPOEKTHOW AOKYMEHTAIMH MO0 aBTOMATH3AIMK TEXHOJOTHYECKUX MPOILECCOB
00BEKTOB PYKOBOJACTBYIOTCS cTpouTeabHbIMU HOpMamu (CH) u cTpouTensHbIMH HOpMaMH U IIpa-
Bunamu (CHull), BenomcTBeHHBIMU cTpouTenbHbiMU HOpMamu (BCH), rocynapcTBeHHbIMU U OT-
paciieBbIMM cTaHaapTamu [1].

B cootBerctBuu co CHUII 1.02.01-85 npoekTupoBaHue CUCTEM aBTOMAaTU3aLMU TEXHOJIOIHYe-
CKHUX IIPOLIECCOB BBINOJIHAIOT B JIB€ CTAUH: MPOEKT U paboyasi JOKyMEHTALHsI UM B OJJHY CTaUI0:
pabouuii MpoeKT.

B npoekre paspabaTbiBaeTcs ClieAylollas OCHOBHAs JOKyMeHTaunus: I) cTpykTypHas cxema
YIIpaBJICHUSI ¥ KOHTPOJISI (AJIS1 CIIOKHBIX CHCTEM YIpaBieHHs); 2) (yHKIHMOHAIBHBIE CXEMBI aBTO-
MaTHU3alui TEXHOJIOTHYECKUX MPOLECCOB; 3) IIaHbl PACIIONIOKEHUS LIUTOB, YJIbTOB, CPEJCTB BbI-
YUCJIUTEIIbHOW TEXHUKHU U T.1.; 4) 3aBOYHBIC BEIOMOCTH MPUOOPOB U CPEJCTB aBTOMATU3AIINH; 5)
TEeXHUYEeCKHe TpeOOBaHUS Ha Pa3pabOTKy HECTaHAApPTU3MPOBAHHOIO 000OpYynOBaHUS; 6) MOSCHU-
TeJbHAas 3allMCKa; 7) 3a/JlaHue TeHIPOEKTUPOBIINKY (CMEXHBIM OpraHU3allUsiM WM 3aKa34uKy) Ha
pa3paboTKH, CBsI3aHHbIE C aBTOMAaTHU3alMel 00bEKTa.

Ha cranuun paGoueil jokyMeHTalMu pa3padarbiBatoTcs: 1) CTpYKTypHasl cXeMa yNpaBJieHUs U
KOHTPOJIS; 2) GYyHKLIMOHAIbHBIE CXEMbl aBTOMATH3AIMM TEXHOJIOIMYECKHUX MPOLECCOB; 3) MPUHIU-
[UAIbHBIE JJIEKTPUYECKUE, THAPABIMYECKUE M ITHEBMAaTHYECKHE CXEMbl KOHTpPOJS, aBTOMa-
TUYECKOTO PEryJupOBaHMs, YIpPaBICHMS, CUTHaIW3aluu W nurtaHus; [) oOimiue BBl IIUTOB U
MyJbTOB; 5) MOHTAXXHBIE CXEMBbI IIUTOB U MYJIBTOB; 6) CXEMbI BHEITHHUX AJIEKTPHUECKUX U TPYOHBIX
IIPOBOJIOK; 7) MOSCHUTEIbHAS 3alUCKa; §) 3aKa3Hble crenu(puKauy IpudopoB U CPECTB aBTOMA-
TU3alUU, CPEJCTB BRIYUCIUTEILHON TEXHUKH, AIEKTpoannapaTypsl, IMUTOB, MYJIbTOB U T.1I.

[Ipu nByXCTaiuHHOM NPOEKTUPOBAHUM CTPYKTYpHBIE U (PYHKIIMOHAJIBHBIE CXEMBI Ha CTaIUH
paboueil JOKyMEHTallK pa3padaThIBAIOTCS C YUETOM MU3MEHEHHHM TEXHOJIOTMYECKON YacTu WU pe-
LICHWM [0 aBTOMAaTU3alluy, NPUHATBIX NPU YTBEPKIEHUM INPOEKTa. B ciydae OTCyTCTBUS TakuX
W3MEHEHUH, YIOMSIHYThIE YePTEKH BKIIFOYAIOTCSI B COCTaB pabouell JokymeHTanuu 6e3 nepepadoT-
KH.

B paboueili tokyMeHTaluu 11e71ecCO00pa3HO JaBaTh PacueThl PETyIUPYIOIIUX IPOCCENIbHBIX Op-
TaHOB, a TAKXX€ PacyeThl M0 BBIOOPY PETyIsATOPOB M ONpE/IeeHUs IPUMEPHBIX 3HAUEHUI UX mapa-
METpPOB HACTPOMKHU IPU PA3IMYHBIX TEXHOJIOTUYECKUX PEKUMaX paboThl 000py10BaHUS.

B coctaB pabodero npoekra npu OJHOCTAJIUHHOM MPOSKTUPOBAHUM BXOJAT: a) TEXHUYECKas
JOKYMEHTaIus, pazpabaTeiBacMasi B cocTaBe pabouell TOKyMEHTAlUU IPU JABYXCTaIUHHOM MPOEK-
TUPOBaHUM; 0) JIOKaJbHasi CMeTa Ha 00OpYIOBaHME M MOHTAX; B) 3aJaHHUE T€HIPOEKTUPOBLIUKY
(CMEXHBIM OpraHU3alMsIM WM 3aKa3YUKy) Ha paboThl, CBSI3aHHbIE C aBTOMaTHU3aIel 00beKTa.

1.2. UcxoaHble JaHHBIE 1JIS1 IPOEKTHPOBAHUA

Hcxonuble nanHble A5 MPOSKTHUPOBAHUS COJIEPIKATCSA B TEXHUUECKOM 3a/laHuU Ha pa3paboTKy
CHCTEMBI aBTOMaTHYECKOIO YIPaBJIEHUs TEXHOJIOTMYECKUM ITporeccoM. TexHuueckoe 3aaHue co-
CTaBJIIETCSA 3aKa34MKOM C YYacTHEM CIIEHHAIN3MPOBAHHON OpraHu3allvd, KOTOpPOW Mopyyaercs
pa3paboTKa MpOeKTa.

3alaHue Ha MPOEKTUPOBAHUE CHUCTEMbl aBTOMATHU3aLMU COACPKUT TEXHUUYECKHE TpeOOoBaHUS,
IpeabsABIsAEMBbIE K HEN 3aKka3unkoM. Kpome Toro, Kk HeMy IPHKIaIbIBA€TCS KOMIUIEKT MaTEpUaloB,
HEO0OXOIMMBIX JJIsl IPOEKTUPOBAHHUS.



OCHOBHBIMH 3JIEMEHTaMHU 33JaHUs SBIISIOTCS MEepeUeHb 00BEKTOB aBTOMATHU3allUU TEXHOJIOTHU-
YEeCKUX arperatoB M YCTaHOBOK, a TakkKe ()YHKIIMH, BBITOJHSIEMbIE CUCTEMON KOHTPOJISL U PeryJiu-
poBaHwmsl, 00ECTICYMBAIONICH aBTOMATU3AIMIO YIPABICHUS dTUMHU OOBEKTaMH. 3aJaHUE COICPKUT
PSA JaHHBIX, OMPEACIAIONUX 001ue TpeOOBaHUS U XapaKTEPUCTHUKU CHUCTEMBI, a TaK)Ke OIKCHIBa-
IOUINX OOBEKTHI YHpaBieHUS: 1) OCHOBaHHE Ul MPOCKTUPOBAHHUS; 2) YCIOBHUS IKCILTyaTalluu CH-
CTeMbI; 3) OoNucaHue TEXHOJIOTUYECKOTO Mpoliecca.

OcHoBaHME AJI1 IPOEKTUPOBAHUS COAEPKUT CCHUIKM Ha IJIAHOBBIE JIOKYMEHTHI, ONPEIEIIsIo-
1IMe MOPSI0K MPOSKTUPOBAHMSI aBTOMATU3UPOBAHHOIO IMPOLIECCa, MJIaHOBbIE CPOKU MPOEKTUPOBa-
HUS, CTAAMMHOCTh IPOEKTUPOBAHMUSI, TOIYCTUMBIH YPOBEHb 3aTpaT Ha CO3/1aHUE CUCTEMBI YIPaB-
JICHUS, TEXHUKO-9KOHOMHUYECKOe O00OCHOBAaHUE 11eJIeCO00Pa3HOCTH MPOEKTUPOBAHUS aBTOMAaTH3a-
IIUH U OLIEHKY MOJATOTOBICHHOCTH OOBEKTa K aBTOMATU3AIIUH.

Onucanue yclOBUHM SKCIUTyaTallud MPOEKTUPYEMON CHCTEMBI COJEPKUT YCIOBHS MPOTEKAHUS
TEXHOJIOTUYECKOI0 Ipolecca (Hapumep, Kiacc B3pbIBO- U MOKAapPOOMACHOCTH ITOMEIIEHUH, HAU-
YUe arpeCCUBHOM, BIAXKHOMW, CHIPOM, 3aMbIJICHHOW OKPYKAIOIIEH Cpelbl U T.1.), TpeOOBaHUS K CTe-
MEHH [EHTPAJIM3alUK KOHTPOJS U YIpPaBIEHUs, K BEIOOPY PEKMMOB YIPABICHUS, K YHU(PHUKAIMA
anmnapaTypsl aBTOMaTH3allid, YCIOBHUS PEMOHTA U OOCTY)KUBaHUs MapkKa MpuOOpOB Ha MpeAnpusi-
THUU.

Onucanue TEXHOJIOTHYECKOTO MPOoIecca BKIIOYAET: a) TEXHOJIOTUYECKUE CXEMBI Ipoliecca; 0)
YepTeKU MPOU3BOJCTBEHHBIX MOMEIIEHUN C pa3MELIEHUEM TEXHOJIOTMYECKOro 00OpYyIOBaHUs; B)
YepTeKH TEXHOJOTHYECKOT0 000pYIOBaHUS C YKa3aHHMEM KOHCTPYKTOPCKHX Y3JIOB JIJIsl YCTAaHOBKHU
JATYUKOB KOHTPOJISL; I') CXEMBI 3JIEKTPOCHA0XKEHMUSI; J1) CXEMbl BO3yXOCHA0KEHHUSI; €) JaHHbIE IS
pacuera cHCTeM KOHTPOJISI U PEryIupOBaHUs; K) JaHHbBIE JUJIS pacdyeTra TeXHUKO-dKOHOMHUYECKOM
3¢ (HEKTHBHOCTH CHCTEM aBTOMATHU3AIIHH.

1.3. HazHaveHue u conepxanue (PYHKIUOHAJIBHON CXeMbl

DyHKIMOHAIbHBIE CXEMBI (CXEMBbl aBTOMATHU3allU1) SIBJISIOTCS OCHOBHBIM TEXHUYECKHM JIOKY-
MEHTOM, OIpEeAESONNM (QYHKIHMOHATBHO-0JI0YHYIO CTPYKTYpPY OTIENbHBIX Y3JIOB aBTOMaTH4e-
CKOT'O KOHTPOJIsl, YIPaBJICHUS U PErYIUPOBAHUS TEXHOJIOTMYECKOIO POIIECCca U OCHAILEHUS 00bEK-
Ta yrpaBjeHHs IPUOOpPaMH U CPEJICTBAMU aBTOMATHU3AINH.

@DyHKIIMOHAIBHBIE CXEMbl aBTOMAaTHU3allMU CIYKaT MCXOJIHBIM MaTepUaloM JUIsl pa3paboTKH
BCEX OCTAJIbHBIX JJOKYMEHTOB IIPOEKTa aBTOMATHU3al[U1 U YCTaHABIIMBAIOT:

a) ONTUMAIbHBIA 00BEM aBTOMATH3allMHM TEXHOJOIMUYECKOTO Mpolecca; 0) TEeXHOJIOrMYecKHue
napaMeTpsl, MOAJIEKALE aBTOMAaTUYECKOMY KOHTPOJIIO, PETYIUPOBAaHUIO, CUTHAIU3ALIUN U OJIOKU-
POBKaM; B) OCHOBHBIE TEXHHUUYECKHE CPEJCTBA aBTOMATH3AlMK; T') pa3MellleHUe CPeJCTB aBTOMAaTH-
3allUY - MECTHBIX IPUOOPOB, OTOOPHBIX YCTPOICTB, annaparypbl HA MECTHBIX U IIEHTPAIbHbBIX IIH-
Tax W MynbTax, JUCIETYEPCKUX MYHKTaX W T.J.; 1) B3AaUMOCBS3b MEX]y CpPeICTBAaMM aBTOMAaTH3a-
17078

Ha QyHKIMOHANBHBIX CXeMaxX aBTOMAaTH3allMM KOMMYHUKAIIMK U TPYOONPOBOIBI KUIKOCTH U
raza u300paxxaroT YCIOBHbIMH 00o03HaueHusMU B cootBercTBUU ¢ I'OCT 2.784-70, a neranu Tpy-
060npoOBOJIOB, apMaTypa, TEINIOTEXHUYECKHE U CAHUTAPHO-TEXHUYECKHE YCTPOUCTBA U anmapaTypa -
no 'OCT 2.785-70.

[TpuGopsl, cpeacTBa aBTOMATH3AIMHU, JIEKTPUUYECKHE YCTPONUCTBA M 3JIE€MEHThI BBIUMCIUTEIb-
HOM TeXHMKH Ha (QYHKIIMOHAJIBHBIX cxeMmax nokasbiBatoTcsi B coorBerctBuu ¢ I'OCT 21.404-85. B
CTaHJapTe MepBUYHbIE U BTOPUUHBIE TPe0Opa30oBaTeIt, PEryasTophl, AIEKTpoannapaTypy nokasbl-
BAIOT KPYXXKamMH JuaMeTpoM 10 MM, UCTIOJHUTEIbHBIE YCTPONCTBA - KPY)KKaMH JUAMETPOM 5 MM.
Kpyxok pa3nensercss Topu30HTAIBHON 4epTOi NMpH U300pa’k€HHM YCTPOMCTB, YCTaHABIMBAEMbIX
Ha IIUTax, MynbTax. B BepXHel ero yacTu ycaoBHBIM KOJIOM 3alHCBIBAIOT U3MEPSIEMYIO WM PETY-
JUPYEMYIO BETMUYMHY U (yHKIHMOHAJIbHBIE PU3HAKK Npubopa (IOKa3aHue, perucTpanys, peryim-
pOBaHME U T.I1.), B HHJKHEH - HOMEp MO3UIUH 110 CXEME.



Haubonee npumensiembie B cuctemax TI'B o0o3HaueHus maMepsieMbIx BenuduH: D — miiot-
HOCTh; E — mio0as snektpuyeckas BenuunHa, F — pacxon; H — pyuHoe BosnerictBue; K — Bpems,
nporpamma; L — ypoBenn; M — BraxHocTh; P — naBienue (paspexxenue); Q — kauecTBo, COCTaB,
KOHIIEHTpPALUs CPesibl; S — CKOPOCTh, yacToTa; I’ — temneparypa; W — macca.

JlononHHUTENbHbIE OYKBBI, YTOUHSIOMKE 0003HAUYEHUSI M3MEPsieMbIX BeMW4MH: D — pasHoOCTS,
nepenan; F — cootHomenue; J — aBToMaruyeckoe rnepexnoueHue, ooeranue; Q — uHTerpupoBaHue,
CYMMHPOBAHHE 10 BPEMEHHU.

DyYHKIIMU, BBIMOJIHSAEMBIE TPUOOPOM: a) oToOpakeHue mHbopmaruu: 4 — curHanuzanus; | —
nokazanue; R — perucrpanus; 0) hopMupoBaHue BeIXOJHOTO curHaia: C — peryimpoBaHue; S —
BKJIIOYEHHE, OTKJIIOYEHUE, MEepeKtoueHne, curHanusamus ([ u L - cOOTBETCTBEHHO BEpXHHUH U
HIDKHUUN TIpEIeIibl MapaMeTpoB).

JlononHuTenbHble OyKBEHHbIE 0003HAUYEHUs, OTpaxarolue (GyHKIMOHAIbHbIE PU3HAKU IPU-
00poB: E — 4yBCTBUTEIBHBIN AJIEMEHT (MIEpBUYHOE MTpeodpa3oBanue); 7 — TUCTaHIIMOHHAs Nepeaa-
ya (IIpOMEXYTOUHOE NpeodpazoBanue); K — cTaHuus ynpasineHus. Pon curnana: E — snekrpuye-
ckuil; P — mHeBMaTndeckuii; G — rupaBiInuecKuil.

B ycnoBHOM 00603HaueHnH pubopa TOJKHBI OTPaXKaThCsl T€ MPU3HAKU, KOTOPBIE UCTIONb3YIOT-
cs B cxeme. Hanpumep, PD1 — npubop U1 U3MepeHHs Tepernaa JaBlIeHHs, TOKA3bIBAOMINI aud-
MaHoMmeTp, PIS — npubop /Ui u3MepeHus J1aBieHus (pa3peskeHus), OKa3bIBAIOIUI ¢ KOHTAKTHBIM
YCTPOHCTBOM (3JIEKTPOKOHTAKTHBI MaHOMETp, BakyyMmeTp), LCS — snmexTpudecknii KOHTaKTHBIN
perynstop ypoBHs, 7C — tepmoperyisatop, 7E — natuuk temnepatypsl, FQL — nmpubop mis uzme-
peHus pacxoja (quadparma, Coruio u Jip.)

[Tpumep BbInosHEeHUs (PYHKIIMOHAIBHOM CXEMbI aBTOMAaTH3AI[MH
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Puc. 1. 1. [Ipumep BoinonHeHUs PYHKIMOHAIBHON CXEMBI

PEAYKIIMOHHO-0XJIAIUTEIFHON YCTaHOBKU (cM. puc. 1.1), rae TexHoiormueckoe o0Opya0oBaHUE
1300pa’keHO B BEpXHEH yacTu yepTerka, a HUXKe B Kpy)KKax MoKa3aHbl IPUOOPHI, yCTaHABINBAaEMbIE
10 MECTy M Ha IuTe omeparopa (aBroMatusauuu). Ha ¢yHkMoHanbHON cxeme Bce MpHOOpHI U
CpeAcTBa aBTOMAaTHU3allUMK UMEIOT OYKBEHHOE U IU(PpOBOE 0003HAYCHUSI.



KoHTypbl TeXHOIOTHYEeCKOro o0OpyJOBaHUS Ha (PYHKIMOHAIBHBIX CXEMaxX PEKOMEHIYeTCs
BRIMONHATE [1] muuusmu tommmuoi 0,6-1,5 mMm; TpyOompoBoaHbie KommyHuKaruu 0,6-1,5 mw;
npubopsl U cpenctBa aBromaruzanuu 0,5-0,6 mm; muaun csizu 0,2-0,3 M.

2. ABTOMATU3ALIUA CUCTEM TEIIVIOCHABXEHMUSI
2.1. 3a1a4u ¥ NPUHIIMIIBI ABTOMATU3ALUH

Cucrema IEHTPATH30BAaHHOTO TEIUIOCHAOKEHUS - 3TO KOMILIEKC reHeparopa Teruia (TOL] wim
KOTEJIbHASI) ¥ TEIUIOBBIX CETeH, mpelHa3HauYeHHBIN Al CHaOXEeHHs TEIJIOTOM moTpeduTenei - cu-
CTE€M OTOIUICHHSI, BEHTHJISINH, KOHIUIIMOHUPOBAHHUS BO3/1yXa M FOPSIUETrO BOJIOCHAOKEHHUS.

Hagnexxnoe u 5koHOMHYHOE CHA0KEHUE TEIUIOTON BCEX KaTeropuii MoTpeduTeneil 10cTuraeTcs
IyTeM YIpaBiieHHs] pabOTON HEHTPaAIM30BAaHHOTO TeriocHaOxenus. Llens ympasnenus — obecre-
YeHue nmoTpedureneii HeoOXOAMMBIM PAcX0JA0M TEILUIOHOCHUTEIIS C 3aJJaHHOM TemIepaTypoi [2], T.e.
obecriedeHrne TpeOyeMoro THIPaBIMYECKOTO M TEIUIOBOTO PEXHMOB CETH B €€ JUHAMHYECKOM U
CTaTUYECKOM COCTOSIHUSX. JTa LEb JOCTUTAeTCs MOJJACPKaHUEM 3a/laHHbIX BEJIMYUH JIaBJICHUS,
nepernajga JaBjieHMs, TEMIEPATYpbl B Pa3IMUHBIX TOYKaX CUCTEMbl. OCHOBHYIO pOJib B pEIICHUU
3TUX 3374 UTPAIOT YCTPOMCTBA AaBTOMATUYECKOTO PErYIMPOBAHMS U 3aLUTHI.

N3BecTHO, YTO TOJIBKO LEHTPalbHBIA MeTOA peryiaupoBaHus Ha TOL[ unm B KOTENbHOU He
MO3KeT 00eCnevnTh 3a/IaHHbIe TUAPABINYECKUE U TEIIJIOBbIE PEKUMBI Y MHOTOUHCIIEHHBIX TOTPEOH-
Tenel TernoTel. [103TOMy JOMONHUTENBHO K LIEHTPAIbHOMY METOJly PETYJIMPOBAHUS BBOJAT IPyI-
MOBOE PETyIHPOBaHKE Ha IEHTPaIbHBIX TeroBbiX MyHkTax (L[TII), MecTHOE OOIIee MM TO30HHOE
B MHAMBUIAYaTbHBIX TeIuioBbIX MyHKTax (UTII), a Takke MHAMBUIyAIbHOE PEryJIupOBaHUE HEIO-
CPEICTBEHHO B MECTE MOTPEOICHHUSI TETIIOTHI.

Haunbonee BaKHBIMU 3a/la4aMy TETIJIOBBIX CETEH SIBIISIOTCS:

1. JIMCTaHIIMOHHOE M aBTOMAaTUYECKOE YNPaBICHHE CeTeBbIMU HacocaMu TOLl m HacOoCHBIX
[epEeKauYNBAIOIINX MTOJCTAHLIUH.

2. PerynupoBanue naBieHus u temneparypsl cereBoid Boasl Ha TOLI, LITII, nepenana nas-
nenns Ha LITTI v UTIL

3. ABTOMaTHyecKas 3allliTa TEIUIOBBIX CETEH OT OMOPOKHEHHUS U OT YPE3MEPHOTrO IMOBHIIIIE-
HUS JTaBJICHUs [IPY aBapUIHON OCTAaHOBKE OCHOBHBIX CETEBBIX HACOCOB.

4 . ABTOMaTru3alusi HaCOCHBIX KOHJEHCATHBIX MOACTAHIIMN M YCTPOMCTB JUIsl OTKA4KHU Ape-
Ha)XHBIX BOJI.

2.2. ABToMaTH3anus NOANMUTOYHBIX ycTporcTB TIL

[TonnmuTouHble yCTPOHCTBA MOAICPKHUBAIOT MOCTOSIHHOE (WM M3MEHSIOLIeecs MO ONpesiesieH-
HOMY 3aKOHY) JIaBJICHHE BOJbl BO BCACHIBAIOIIEM KOJUIEKTOPE CETEBBIX HACOCOB. JlJIsi 3aKPBITHIX
TEIUJIOBBIX ceTel ¢ HeOOMbIITUMH MOTEPSMH BOJBI B MarCTPANISIX U OJaronpusTHOM penbede MecT-
HOCTH JAaBJICHUEC B TOUKE NOANMUTKH ITPH BCCX PEIKHUMaAX IMOJACPKUBACTCA IMTOCTOAHHBIM.

B OTKPBITBIX TCIJIOBBIX CCTAX PaCXO[] HOI[HI/ITO‘-IHOfI BOABI ONIPEACTIACTCA IIEPEMEHHBIM BOIO-
paz00poM Ha ropsiuee BOJOCHA0KEHHE.

Cxema aBTOMAaTH3allUM TOJMUTOYHBIX YCTPOWCTB MPH 3aKPBITOM CHCTEME TETUIOCHAOKEHUS
IpuBEJIeHa Ha puc. 2.1.

B cxeme nmpenycMOTpeHbI Bce BUBI aBTOMATU3AIlMN: aBTOMATHYECKHI KOHTPOJIb, YIIPABJICHUE
U peryJMpoBaHUe.

Asmomamuueckuiit KOHmMpoJib
[IpenycMOTpeH KOHTPOJIb IaBJIE€HUS U pacxoja MOJMUTOYHOU BOJIbI, TEMIIEPATYPhl BOJBI B 00-
paTHOM TpyOONpPOBOJE TEIJIOBOM CETH M COJAEpKaHUs KUCIOPO/ia, PACTBOPEHHOT'O B MOAMUTOYHOM
Boze. [lnst aTux 1enel nmpuUMeHstOTCS MpUOOphI: MoKa3biBaromue MaHoMeTpsl 7-1 u 9-1 (cm. puc.
2.1); BTOpUYHBINA NPHOOP, MOKA3BIBAIOLINHA M CUTHANM3UPYIOLN MaHoMeTp 10-2; moka3bIBarOLIMiA



U PETUCTPUPYIOIIUI aBTOMAaTHUECKUI ypaBHOBEIICHHBIH MOCT JJIsl U3MEpEHus Temneparypsl 11-2;
BTOPUYHBINA MPUOOP, TMOKA3BIBAIOIINA U PETUCTPUPYIONTUH 6-3; aBTOMAaTHYECKUA KOHTYKTOMETPH-
YEeCKUI KUCIOPOJOMEp, MOKa3bIBAIOLIMI U curHanu3upyromui 5-3 tuna AKII-201 [3].

Aemomamuueckoe ynpaenenue
IIpenycMOTpeHO pydyHOE M aBTOMATHYECKOE YIpPaBIeHHWE MOJNMTOYHBIMM Hacocamu [IH1 un
ITH?2, 3 KOTOPBIX OAMH pabouuii, a Ipyroi pesepBHbIA. Beibop pabouero Hacoca OCyIIECTBIISCTCS
n3buparenem pexuma SA3. Eciou nzbuparenu pexxuma SA1 u SA2 ycTaHOBICHBI B PYYHOE TIOJIO-
KEHHE, TO BKJIIOUeHHEe HacocoB [/H1 u [/H2 BbIOIHSAETCS CO CTaHIMU yrnpasiaeHus 1-1 u 2-1.
IIpu aBTOMaTHUECKOM yIpaBIEHUU HacCOCaMU M30upareneM pexxuma SA3 BeiOMpaeTcs pabounii
Hacoc (Hanpumep, I7H1), a u3bupa-
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Puc. 2.1. Cxema aBTOMaTH3allM1 MOANUTKU [IPU 3aKPBITOM
CHCTeME TeIIOCHA0KEHUS

Tenu pexxuMa SA1 u SA2 ycraHaBIMBAIOT B MOJIOKEHHE aBTOMaTHUecKoe. B 3TOT MOMEHT BKITtOUa-
etcst pabounii Hacoc [TH1. [lpu aBapuitHoM oTKIItoueHUH paboyero Hacoca /7TH1 371€KTPOKOHTAKT-
HbIM MaHoMmeTp 3-1 CBOMMH KOHTaKTaMH MOJAeT CUTHAI Ha BKIIIOUEHHUE pe3epBHOro Hacoca [1H2.
TakuM 00pa3oM, B CXeMe€ aBTOMAaTH3allMU MPEAYCMOTpPEHa B3auMoOpe3epBUpYIOLIas OJIOKHpPOBKa
HAacOCOB.

Aemomamuueckoe pecyrupoganue

B cxeme aBTOMaTM3anuu MpeayCMaTPUBACTCS TOJICPKAHUE MOCTOSHHOTO JIABJICHHS BOJBI B
00paTHOM KOJIJIEKTOpE TETIOBOM CEeTH Ha CTAaHIMU Tepe]] CEeTeBHIMU HacocaMH (B HEUTpalbHOM
Touke O Ha CTEIHATHHO BBITTOJTHEHHOW MEPEMBIYKE) PETYISTOPOM MOAMUTKH "mocie ceds". Jlas-
JIeHUe B HEUTpanbHOW Touke () UCTOIB3YETCS B KaYECTBE MMITYJIbCA, PETYIHPYIOIIETO BEIUIHHY
moANUTKY [4].

B kadecTBe perynsiTopoB MOJAMUTKH HCIONB3YIOTCS dNeKTpoHHble [IH-perynsaTopsl gaBieHus
tuna P25.1 v PC29.1. ITpuHuun AeHCTBUS pEryIsaTopa 3aKirovaercs B cienyromem. [Ipu oTkio-
HEHUU JIaBIIEHUSI CETEBOW BOJABI B HEUTpanbHOU Touke O1 OT 33JaHHOTO 3HAYEHUS B U3MEPUTEIb-
HOM OJIOKe peryisTopa 8-2, B pe3yJbTaTe CpaBHEHHUS CUTHAJIOB OT MpeoOpazoBartess AaBieHus -1
Y OT 33/Ial0IIETr0 YCTPOICTBA PEerynsaTopa, BRIpabaThIBAETCS] CUTHAN OMIMOKH, KOTOPBINA YCHIIUBAET-
Cs M B BUJIC MMITYJIbCOB ITOCTOSIHHOTO HAINPSDKSHUS TIepeacTcsl Ha OCCKOHTAKTHBIA PEBEPCHBHBIIN
myckaTenb 8-3 W Jajee Ha UCHIOTHUTENbHBIM MeXaHu3M 8-4 peryaupyroniero kianaHa Ha Tpyoo-
MPOBOJIC TTOANMUATOYHOM BOABI. KitarmaH mpUOTKPBIBACTCS WIIM TPUKPBIBACTCS W Yepe3 HEKOTOPBIH



MIPOMEXKYTOK BPEMEHH JaBJICHWE B HEUTpanbHOW Touke (O (B MecTe MOMAMUTKH) MPUOIMKAETCS K
3aIaHHOMY 3HAY€HUIO (B Mpejenax J0MyCTUMON OMIMOKH PEeTyInpOBAHUSA).

2.3. ABTOMaTH3alMS TEMJI0(PUKAIMOHHBIX 1€a3PaToOpPoB

Jleaspanus npenHa3HaueHa JUIsl yIajdeHHs] U3 BOJBI ra3oB: kuciopoga O, YIIEKUCIOro rasa
CO», ammuaka u 1p. B yctaHoBKax BOAOINOATOTOBKU TEIUIOBBIX ceTei Ha TOLI min Ha KOTEIbHBIX
YCTaHOBKaX MPUMEHSIOTCS aTMoc(hepHble WM BaKyyMHBIE JieaspaTtopbl. ATMochepHbIe Aea’paTo-
PBI IPUMEHSIOTCS IPU HATMYUM T1apa, BAKYyMHBIE IIPU OTCYTCTBUU Mapa (Harpumep, B OTONUTEb-
HBIX BOJIOTPEHHBIX KOTEIbHBIX) [4].

Ha puc. 2.2 npeacrapieHa cxema aBTOMaTH3allMK YCTAHOBKH C IBYMsI aTMOC(EPHBIMHU Jieadpa-
Topamu [2]. B cxeMe npeaycMOTpeH KOHTPOJIb: coAepkaHus Kuciaopoja Oz, B MOANUTOYHON BOJE
BTOPUYHBIM MTOKA3bIBAIOLIIM U PETUCTPUPYIOIIUM IPUOOPOM 5-3; YpOBHS BOJBI U IABJICHUS Mapa B
Jiea’paTope BTOPHUUHBIMH ITOKa3bIBAIOIIMMU ¥ CUTHAIM3UPYIOIIUMHU ITpudbopamu 2-2 u 4-2.

3a/laHHBIM YpOBEHb BOJbI U JaBJICHUS [1apa B A€a3paTope MOXKET MOAEPKUBATHCS C IIOMOILBIO
[IN-perynsTopos tuna P25.1 nnu PC29.1. Perynsrop ypoBHs 1-2 Bo3aeiicteyer Ha IM 1-4 pery-
JUPYIOUIETo KJlanaHa, YCTAaHOBJIEHHOTO Ha TPyOOIIPOBOJE BO/IbI, IOCTYNAIOLIEH U3 XUMBOAOOUUCT-
ku (XBO), a perymnsrop nasienus 3-2 BozneictByetr Ha UM 3-4 perynupyrolero kianasa, ycTa-
HOBJICHHOTO Ha MapOIIPOBO/IE MOCIIE PEAYKIIMOHHO-0XJIaIUTEIbHOM ycTaHOBKH (POY).

Inexkmponnsie pezynamoput cepuu P25 u PC29

DNEeKTPOHHBIE PEryISITOPbl cepuu P25 BXxoadar B coctaB cucteMsbl "KoHTyp" U mMpoko npume-
HSIOTCS B CXeMaX aBTOMAaTHU3allH YCT-
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Puc. 2.2. Cxema aBTOMaTH3a1M1 YCTAHOBKH C ABYMsI 1€a3paToOpaMu

pPONCTB BOJONOJAIOTOBKU JUISl TEIUIOBBIX CETEH M BOAOIONOTPEBATENIBHBIX ycTaHOBOK TOIl m ko-
TEJIbHBIX YCTaHOBOK. Perynsaropsl o0ecneunBaroT [1M-3aKoH perynupoBaHusl.

OyHKIIMOHATBHAS CX€Ma CHCTEMbl aBTOMAaTHYeCKOTo peryinupoBanus "Kontyp" npeacrasieHa
Ha puc. 2.3.

Perymupyromme pudopsr P25 pazpabotansl Tpex TumosB P25.1, P25.2 u P25.3.

[Tpubop P25.1 npenHazHaveH ISl PETYIUPOBaHUs JABJICHMS, pacxoja WU Iepenaja JaBie-
HUS U nipuMeHsieTcs ¢ nuddepeHanbHo-TpaHCchOpMaTOPHBIMU AaTyrKaMu (0T 1 10 3 gaT4yuKOB)
[5,6].

[Tpubop P25.2 npenHa3zHaueH AJs PEryIUpOBaHUSl TEMIIEPATYphl U MIPUMEHSETCS ¢ TepMOoIIpe-
oOpazoBaTensiMi conpoTuBiIeHus rpaayrupoBok S0M u 5077 (ot 1 1o 2 npeobpaszoBaTeneii).

[Tpubop P25.3 npenHazHaueH AJisi PETYJIMPOBAHUS TEMIIEPATyphl U NMPUMEHSETCS ¢ TepMOIa-
poii rpagynpoBku X4 nimn XK.

Perynupyromue npudopst P25 paboTaioT COBMECTHO ¢ KOPPEKTUpYIOIUMHU Mprudopamu K15,

K16, K26.



[Mpubopwr K15 (K15.1, K15.2, K15.3) npuMeHSIOTCSI B KAaCKaHBIX CXEMaxX PETyIHPOBAHHS; C
MTOMOMUIBIO ATUX TPUOOPOB U3MEHSETCS 3aJaHUE JPYTOMY PETYISATODY.

ITpubopsr K16 (K16.1, K16.2) obecrneunBaroT ajreOpandeckoe CyMMHUPOBAHHUE CUTHAJIOB OT
JAaTYNKOB M 33[]aTYUKOB, YCHWJICHHE M peanu3yloT QyHkuuu auddepeHuupoBaHus, UHTErpUpPOBa-
HUS, allePUOINIECKOTO WIIH MTPONOPIIMOHATFHOTO TPeoOpa3oBaHusl.
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Puc. 2.3. ®yHk1MoHanbHas cXeMa CUCTEMbI aBTOMaTH4eckoro perynuposanus "Kontyp-2":

J1, 12, 13 — natuuku; MUC — m3meputensHbiii cy06mok; PC — perymupyrommii cy6610k; [IBP —
nepeKioyaresb BelOopa pekuma (pydHoil - aBromarudeckuil); [IPY — nepekirodartens pydyHOro
ympasienus (Oonbie - MeHbIne); 3Y — 3agaromee ycrporictBo 3Y-11; TIBP — myckarens GeckoH-
TakTHBIN peBepcuBHbIi [IbP-2m; IO — ucnonuutensueiii anement (M30); PK — perynupyrommii
Kianas; MY ucnoaHuTenbHOe yCTPOKHCTBO

[Tpubopsl K26 mpeaHa3HAa4YeHbl [UIsI CUTHAJIHM3AIMK MPEJCTbHBIX 3HAUYCHUH MapaMeTpoB H
obecreynBaroT Ipeodpa3oBaHue CUTHAJIA PACCOTIACOBAHUS B IUCKPETHBIN CUTHAIL.

DnexTpoHHbIe perynaropsl PC29 Bxoaar B coctaB komruiekca "KoHTyp-2" u paboTaroT coB-
MECTHO C TPeXMO3ULMOHHBIM ycunureneMm V29 u obecneunBatotr [1M-3akoH perynuposanus. [lpu-
oopsl PC29 BeITTycKaroTcsl deThipex mMomupukarmii: PC29.0, PC29.1, PC29.2, PC29.3 u 14 wuc-
MOJHEHUH [5].

Mopaudukaruun PC29.0 u PC29.1 npenna3zHayeHsl sl peryJIUpOBaHUs JIaBIIEHUS, pacXxoja 1
nepenaja JaBjieHus Py MCIOJIb30BaHUM JaTYUKOB C COOTBETCTBYIOIIMMH 3TUM MOAUDUKALUAM
BbIxogamH (0T 1 10 4 JaTYMKOB).

Momudukamus PC29.2 npenHasHadeHa Ui PeryIMpOBaHUS TeMIepaTypbl (WM Pa3HOCTH
TeMIleparyp nojaromiei u oopatHoi Bojsl). [Ipnbop ucnonpzyercst ¢ TepMOCONPOTUBICHUSIMH T'pa-
nyupoBok S0M u 100M (1o 3 naTuukoB).

Monuduxanus PC29.3 npegHazHaueHa AJis PEryJIUpOBaHUs TEMIEPATyphl IPU MCIIOIb30Ba-
HUM B KaUeCTBE JATYMKOB TEPMOIJIEKTPUUECKUX MpeoOpazoBaTeseil (Tepmonap) rpaayupoBok XK u
XA (10 3 1aT4UKOB).

ITpubops! u yctpoiictBa komiiekca "Kontyp 2" 3amenstor npubopsl cucreMsl "KoHTyp",
uMes 00JIbIIYI0 TOYHOCTh U MEHbIIINE Ta0apUThl U MOIIHOCTD.

2.4. ABTOMAaTH3allMsl OCHOBHBIX U IUKOBBIX MOJA0OrpeBaTesiei

CereBble mooTpeBaTeN MPeAHA3HAYEHBI )1 TIOJIOTPEBA CETEBOM BOBI 10 TpeOyeMOi TeMIie-
paTypbl, 3HaUEHUE KOTOPOIi 3aAa€TCs TUCIIETYEPCKON CIIy:KOOM TETIIOBBIX CETEH B 3aBUCHMOCTH OT
TEeMITepaTypbl HAPYKHOTO BO3/IyXa.

Ha coBpemennsix TOLl ycTaHaBAMBaIOT TOJBKO OCHOBHBIE I1OJIOIPEBATENHN, @ BMECTO MUKOBBIX
MOJ0TPEeBATENCH MPUMEHSIOTCSI TUKOBBIE BOJOTPEHHBIC KOTJIBL. ITO MO3BOJUIIO YMEHBIIUTH MaJIO-
s deKkTHBHBIA pacxon mapa BeICOKMX naBneHuil [4]. OmHako Ha ctapeix TOIl emie mpuMeHsOTCS
MMUKOBBIE TETUIO(HUKAIMOHHBIE TIoorpeBaren. [1o9ToMy HUXKE PacCCMOTPUM BOIOIOIOTPEBATEIh-
HbIE YCTaHOBKH, BKJIFOUAIOIIME OCHOBHBIE U MIMKOBBIE MOJOTPEBATENH.



OcCHOBHbBIE U TIMKOBBIE MOJOTPEBATENN MOTYT BKJIIOYATHCS MapajliedbHO, MOCIEI0BATEIHHO
WM TI0 cMelaHHoi cxeme. Hanbounblliee pacnpocTpaHeHUE HAILIO CMEIIaHHOE COESAMHEHHE MO0~
rpeBaTelieid, Korja OCHOBHBIC MOJOTPEBATENN BKIIOYAIOTCA MapajuiesibHO, @ MMUKOBBIE IO  OTHO-
IIEHUI0 K OCHOBHBIM - MOcjienoBaTenbHo.  Ha
puc. 2.4. npuBeneHa YIPOIICHHAs CXE€Ma aBTOMATHU3allMd OCHOBHBIX M NMUKOBBIX MOJOTpeBaTeNei
CETEeBOM BOJbI, COETMHEHHBIX IO CMEUIAaHHOW CXeMe, KOTOpask MO3BOJISIET YACHUTh OCHOBHBIE MPUH-
LUITBl aBTOMATU3ALIMK BOJIONIOIOTpeBaTesibHON ycTaHoBKU T,
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AemomamuyuecKuii KOHMPoOib

KonTponupyercs nmsaTb OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTpoB. JlaBieHHe B OTIEIbHBIX
TOYKaX BOJOINOAOIPEBATEIBHON YCTAHOBKH, PACcX0Jl CETEBOM BOJBI M KOHJAEHCATA B KOPITyCe MOJ0-
rpeBareneii, TemrepaTypa CeTeBOM BOJBI 10 MOJI0OrpeBaTesiell U Mocie MoA0rpeBaTeNed, U CoIeco-
nepxkanne NaCl B konmeHcate nmogorpeBareneii.

JlaBiieHre KOHTPOJIUPYETCs MOKa3bIBAIOIIUMU MaHoMeTpamMu 12-1, 12-2 u nip., He OKa3aHHbI-
MU Ha CXEME€; pacXoJ] CETEBOM BOAbl BTOPUUHBIM IOKA3bIBAIOIIUM U PETUCTPUPYIOIIUM IPUOOPOM
11-3; ypoBeHb KOHJEHCATa B MOAOIPEBATENSAX BTOPUYHBIM ITOKA3bIBAIOIIUM U CUTHATIU3UPYIOLIUM
npubopom 7-2 U curHaNbHBIMU Jamrnamu HL7 (HmwkHui ypoBeHb) n HLE (BepxHuil ypoBeHs). [o-
MycKaeMoe OTKJIOHEHHE YPOBHS KOHJIeHcaTa oT 3ajanHoro £200mwm [3]. TemnepaTtypa cereBoil Bo-
Il KOHTPOJIUPYETCSI MOKA3bIBAIOUIMMHU M PETUCTPUPYIOIIMMU mpudopamu 6-2 u 9-2, a coseco-
JIEp’)KaHHUE - TIOKA3bIBAIOIIUM M CHTHAJIM3UPYIONIUM KOHIIEHTparomepoM 5-3 (mampumep, AKK-201
u 1p. [3]). Peructpupyromue npubops! Temneparypsl 6-2, 9-2 u pacxona 11-3 mo3BossitoT KOCBEH-
HBIM IIyTeM OLIEHUTh KOJUYECTBO Teria Q, OTIycKaeMoro BOI0NOI0TpeBaTeNIbHON YCTAaHOBKOM.

Aemomamuyeckoe ynpaenenue

B cxeme aBromarusanuu (puc. 2.4) npenycMoTpeHa B3auMope3epBUpYyolas OJOKHUPOBKA MPU
yIpaBJICHUH CETEeBBIMHU Hacocamu. Pabounii ceTeBoil HacOC BKIIIOYAETCS HA OTKPBITYIO 3aJIBUXKKY, a
pPEe3epBHBIN CETEBOM HACOC PEKOMEH]IYETCsl BKIIIOYATh HA YACTUYHO OTKPBITYIO 3aABUXKKY [2]. OTO
MO3BOJISIET 32 KOPOTKUN OTPE30K BPEMEHH BOCCTAHOBUTH MEPBOHAYAIBHBIN PEKUM, KOTOPBIM UMe
MECTO /10 MOMEHTa OCTAaHOBKH paboy4ero Hacoca M yMEHbBLIUTH MOBBIIIEHUE JIaBJICHUS B 0OpaTHOMN
JUHUY TEIUIOBOM ceTH. B3anMopesepBupyroias 6J10KupoBKa (GYHKIIMOHUPYET aHAJIOTHYHO OJOKH-
POBKE pacCCMOTPEHHOH paHee MpU aBTOMATH3AIMH MMOAMMTOYHBIX HacocoB. KommdecTBo pabounx u
PE3EPBHBIX CETEBBIX HACOCOB OMpeenseTcss pabodyrM MPOEKTOM TEIIONOA0rpeBaTeIbHON yCTa-
HOBKH.

B cxeme ABTOMATHU3allUU IIPEAYCMOTPCHO aBTOMATUYICCKOC YIIPABJIICHUC 3aIBUKKAMU. HpI/IMCp
BBIITOJTHCHHA aBTOMATUYCCKOT'O YITPABJIICHUA SaI[BH)KKOﬁ IMMPUBCJCH Ha pHUC. 1.1.

Aemomamuueckoe pecyaupoesarnue

[Tpu aBTOMAaTH3aIMK CETEBBIX MOJOTPEBATENCH OAHON M3 OCHOBHBIX 3ajay SIBIISETCS PETyIu-
pOBaHUE TeMIepaTypbl CETEBOM BOJIbI HA BBIXOJIE U3 MOJIOTPEBATENIEH.

Temnepatypy ceTeBoil BOJBI TpeOyeTcsl MOJACpKMBATh HA 3aJaHHOM 3HAYE€HWU C BBICOKOM
TOYHOCTBIO, YTO JUKTYETCSI HE TOJBKO TEIUIOBBIM MOTPEOHUTENEM, HO U YCIOBUSIMH 3KOHOMUYHOM
paboTh! Tero(UKaIMOHHBIX TYPOUH.

[TpuHIMNHMATBHYIO 3a/1a4y PEryJIHMpPOBAaHUs TEMIEpaTyphbl CETEBON BOABI MOKHO PEIINUTh pa3-
JUYHBIMU MYTSAMU, BBITEKAIOIIMMHU U3 CIEIYIOIIUX TpeX 3aBucumocteit [4]:

Q = D (in — i); (2.1)
O =k F-At (2.2)
0 =G c  (h-1), (2.3)

rae Q — TerioBas Harpyska (pacxon Teruia), KBT; in, Ik — 9HTanbmus mapa u KoHjaeHcara, KJ[/Kr;
k — koaddumuent Termnonepenaun, KBr/m?-°C; F — MOBEpPXHOCTh HarpeBa TEMI00OMEHHUKA, M2, At
—CpeTHUI TeMIepaTypHbId Harmop B mojorpesarene, °C; G — pacxoj TEIIOHOCUTENS (CETEBOM
BOJIbI), KI/4; ¢ — TEIJIOEMKOCTb TerioHocuTens, k/x/kr-°C; t2, t1 — reMnepaTypa TEIIIOHOCUTENS
Ha BXOJI€ U BBIXOJIE U3 nojaorpesarens, °C.

IlepBoiit Meron (2.1) 3akitoyaercss B IPOCCETUPOBAHUN T'PEIOIIETO Mapa M MPUMEHSETCs MpU
PEeryIUpOBaHUN TEMITEPATYPBI CETEBOI BOBI 32 ITMKOBBIMH ITOIOTPEBATEIISIMU.



Bropoit meton (2.2) 3aknrodaercs B U3MEHEHMM IOBEPXHOCTH HarpeBa F mogorpesarens my-
TE€M HM3MEHEHHMs YPOBHS KOHJIEHCaTa B MAapOBOM IPOCTPAHCTBE MOJOTpeBaTelis (METOJ MOATOILIE-
Hust). Meron 3¢ ¢deKTUBEeH, HO IPH OTKa3e aBTOMATHUKH BOJa MOXKET MOCTYIHUTh M3 MapOBOTO IMPO-
CTpaHCTBa MOJOrpeBaTelis B MapoNpoBOJA, YTO HEAOMycTHUMO. [lo3TOMY 3TOT MeTOA HE HAXOIUT
HIIUPOKOTO MIPUMEHEHHUSI.

Tpernit meTon (2.3) COCTOUT B TOM, YTO YacCTh OOpAaTHOM CETEBOM BOJIBI IMOCTYIIAET B TOIOTPE-
BaTellb,  OCTABIIASACS YaCTh MEPEIyCKaeTcs 4epe3 00BO B TPYOOIIPOBO NPSMOM CETEBOM BOIbI,
/i€ IPOUCXOJUT CMEUICHHE MTO0IPETOr0 U XOJIO0JHOTO MOTOKOB CETEBOM BOABI (METO 00BOIA).

[IpuHuun perynupoBaHusi TEMIIEPATYPbl CETEBOM BOJBI JJIsI CXEMBI, IPUBEICHHON Ha puc. 2.4
3akirouaeTcs B caenyromemM. Eciou tpebyemas temmeparypa ceteBoid Bojsl Iy < 118 °C, TO MUKOBBIiA
[I0JIOTPEBATENb OTKJIIOYEH U B pabOTE HAXOJATCS TOJBKO OCHOBHBIE MOJOTPEBATENN, DTOT PEKUM
paboThl ojtorpeBaTenelt 3aaercs peryasaTopy temneparypsl 10-2 ¢ moMompio nu3duparens pexu-
Ma SA4 u perynupoBaHuEe TEMIIEPAaTyphl CETEBOUM BOJBI OCYIIECTBIsICTC "MeTo1oM 00Boa". B ka-
YECTBE PEryysITopa TeMIepaTypbl MoryT npuMeHsThes [IN-perynsatops Tuna P25.2 unu PC29.2.

Perynsarop Temmepatypsl 10-2 pabGortaeT ciemyromum obpa3om. [Ipu OTKIOHEHHH TeMIepaTy-
pHI tx OT 3a1aHHOM {32, B UBMEPUTENLHOM Cy00II0KE (MOAYIE) peryasTopa BeIpadaThIBA€TCs CUTHA
OLIMOKHU, KOTOPBIM B peryaupyrouemM OJ0Ke yCHIMBAeTcs, NpeoOpa3oBbIBAECTCS U MEpelaeTcss Ha
peBepCUBHBIN OECKOHTAKTHBIN Mmyckatensb 10-3 u ganee Ha ucnomHuTeNnbHbIN Mexanusm (MM) 10-4
peryiupymolIlero kKiamnaHa Ha ooBojie. Perynupyromuii kianadH NpuOTKPBIBAETCS WM IPUKPHIBACT-
Csl ¥ IOCTETICHHO TeMIiepaTypa ceTeBOi BOJIbI MPUOIUKAECTCS K 3aJaHHOM.

Ecnu tpebyemas temmnepatypa tx > 118 °C, To perynupoBaHue TeMIEpaTypbl CETEBOU BOJbI
OCYILIECTBISIETCS C MOMOIIBIO MTUKOBOTO MOAOTPEBATENsl MTyTEM JAPOCCETUPOBAHUS TPEIOIIETO Mapa,
M0JIaBaeMoTro B mojiorpeBareinb. s aToro nzdbuparens pexxnma SA4 ycTaHaBIMBAIOT B MOJIOKEHHUE
MUKOBBII MojIoTpeBaTelb. B 3ToM pekuMe 00BOJI MOTHOCTHIO 3aKPBIT U BCA CETeBasi BOJAA MPOIyc-
KaeTcsl 4Yepe3 OCHOBHbBIE mojorpeBarenu. [Ipu oTkionennn temneparypsl s, perymstop 10-2 Bos-
neiictByer Ha UM 10-6, KOTOpbIil IPUOTKPHIBAET WIIM MPUKPHIBAET KJlalaH Ha MapompoBOAE U TEM
caMbIM U3MEHSET pacxo/ rapa, OCTYNAIOLIEro B MUKOBBIM nogorpesareib. Yepes onpezneneHHOe
BpeMsl MIEPEXOIHOTO Tporecca tn, - TeMmeparypa tx cereBoil BoAbl MPUOIMKAETCS K TEMIIEpaType
tsan.

Bropoii perynupyeMoii BeTHYUHON CIYXUT YpOBEHb KOHAEHCAaTa Ly rperoliero napa B Kopmy-
Ce OCHOBHBIX M MHUKOBOIO MOAOrPEBATENEH, cpeHee 3HaUeHUEe KOTOPOro ClelyeT MOAAepKUBATh
MOCTOSIHHBIM TIO0 YCJIOBHSIM ONTHMAJFHOTO TEIUIOOOMEHa B MOJOTpeBaTele U OMacHOCTH 3abpoca
BOJBI B TpyOOmpoBOJ Tperomiero mapa. PerymupoBanue ypoBHs L« ocymectBmsiercs [1H—
peryasTopoM 8-2, KOTOPbIM MOJyd4aeT CUTHAJIBI 10 YPOBHIO KOHJIEHCATa B KOPITyCe MOAOTPEBATENS
U TI0 TIOJIOKEHHIO peryiupyromniero oprana. Perynsarop 8-2 BozneiictByer Ha M 8-4, xoTopbIit
MPUOTKPBIBAECT WJIM MIPUKPHIBAET KJIallaH Ha JIMHUM CIIMBa KOHAEHCAaTa.

2.5. ABTOMATH3aIIMl HACOCHBIX MOJACTAHIIHH

HacocHble moicTaHIIMU yCTaHABIMBAIOT MPU CIIOKHBIX penbedax MEeCTHOCTH WU MpH OOIb-
ION MPOTSHKEHHOCTU TEIUIOBBIX ceTel. HacoCHbIe MOACTaHIIMU TOAPA3AEISAIOTCS HA MOJKAYUBAIO-
e U cMecuTenbHble. [logkaunBaroniie moJICTaHIIMN yCTPAUBAIOTCS Ha MOJAIONIMX M OOpaTHBIX
TpyOOINpoBOJaxX JJisl MOBBIIEHUS WM CHH)KEHUS HaropoB. CMecuTelNbHbIE MOJICTAaHIIUU YCTaHAB-
JTUBAIOT HA TPAH3UTHBIX MArUCTPAJSIX WIM HA OTBETBICHUSIX paclpeAelUTeNIbHbIX TPYOOIPOBOIOB
[4].

YPOBEHb aBTOMAaTH3allMM HACOCHBIX MOJACTAHIUI ONPENENIeTCs TEXHOJOTHYECKUMHU U DKC-
IUTyaTallMOHHBIMH TPeOOBaHUSAMU. B COOTBETCTBUU C 3TUMHU TPeOOBAHMUSIMHU B CXEME aBTOMAaTH3a-
LMY HACOCHOM MOJACTAaHIUU NpeaycMaTpuBaercs [2]:

1) OnokupOBKa ICKTPOJBHUIATENICi HAacOca U 3aIBM)KKM Ha HAIIOPHOM MaTpyOKe Hacoca, Tak
KaK HacoC MyCKaeTCs Ha 3aKPbITYIO 33JIBUKKY;

2) OJOKMpPOBKA HACOCHBIX arperaTtoB C MOMOIIbIO CHCTEMbI aBTOMATUYECKOTO BKITFOUCHUS pe-
3epBa (ABP);



3) aBTOMAaTHYECKOE BKJIIOUCHHE PE3CPBHOTO HAcOCa MpPH IMaJCHUH JABJICHHUS B HATOPHOM Ma-
TpyOKe paboTaroIIero;

4) aBTOMAaTHUYECKOE NEPCKIIIOYCHUE HA PE3ePBHBIM HCTOYHHMK OJICKTPOIMTAHMS, TaK Kak
HACOCHAsl MOJICTAHIUS SBJISIETCS MOTPEOUTENIEM AIIEKTPUUECKON SHEPTUH MEPBOM KaTeropuu;

5) curHanM3anus O HEMCIPABHOCTSX PabOThl HACOCHOW MOJCTAHIMHU (HApUMEp, MPEBbIIIC-
HUE JIOMYCTUMON TeMIlepaTyphl B MOJIIUITHUKAX HACOCOB, aBTOMAaTUYECKOE BKIIIOUEHUE PE3EPBHO-
IO Hacoca, IOHMKEHHUE JTaBICHUSI BOJbI BO BCACBIBAIOIIEM KOJIJIEKTOPE HACOCHOM MOACTaHLINN);

6) mnommepKaHUe MOCTOSHHOTO JABJICHHs BO BCACHIBAIOIIEM KOJJICKTOPE HACOCHOM IMOJCTaH-
LIUY Ha 0OpaTHOM MarucTpaiu.

[IpumepHasi cxema aBTOMAaTH3aI[MM HACOCHOM IMOJCTAaHIIMM HAa OOpaTHOI Marucrpaiu NnpuBe-
neHa Ha puc. 2.5. Cxema npeaycMaTpuBaeT KOHTPOJIb OCHOBHBIX [1apaMETPOB, YIIPABIEHUE HACOC-
HBIMHM arperataMu W 3aJIBJKKaMM, a TaK K€ peryJIupoBaHHeE JaBIICHUS BO BCACHIBAIOIIEM KOJ-
JIEKTOPE HAaCOCOB.

Aemomamuyueckuii KOHmMpPOb

[IpenycmaTtpuBaeTcsi KOHTPOJIb TPEX OCHOBHBIX MApaMETPOB: JaBIECHUS BO BCACHIBAIOIIEM
KOJJICKTOpPE ¥ B HAaOPHOM martpyOke HacocoB (mpuOopsl 2-1, 6-1, 11-1); Temmeparypbl ceTeBoit
BobI (ipubops! 16-1, 17-1), MOAIIMIHKUKOB HACOCOB U PacXo0a CETEBOM BOIBI.

Pacxon cereBoit BOJbI M JIaBJIEHHE BO BCACHIBAIOIIEM KOJUIEKTOPE KOHTPOJIUPYIOTCS MOKAa3bI-
BAIOIIMMU perucTpupyromumu npudopamu 12-3 u 13-1, a npeBsillieHHe HOPMATUBHOM TemIepaTy-
PBI MIOJIIMITHUKOB U TMOHMKEHUE JaBJICHUS BO BCACHIBAIOIIEM KOJIJIEKTOPE HACOCOB CHTHAIBHBIMU
yerpoiictBamu HL3, HL4, HL5, HL7, HL8 u 3BykoBbIM ycTpoiictBoM HA. Tak ke mperycMOTpeH
KOHTPOJIb YPOBHS BOJIbI B IPEHAKHOM MPUEMHHUKE U KOHTPOJIb CUJIBI TOKA B LIETIH 3JIEKTPOABHUTaTE-
neit HacocoB npubdopamu HLG6, 5-1 u 10-1. OTKiII0YeHNE 3BYKOBOW CUTHAIM3AIMH OCYILIECTBISETCS
KHOTIKOW yripaBieHus SB.

Asemomamuueckoe ynpasnenue

Ha nacocHOW nojacrtaHuuu NpeayCMOTPEHO aBTOMATHYECKOE YIPABJICHUE MOJKAYMBAIOLIMMU
Hacocamu HII1 w HII2, v npeHax

HBIMU HacocaMH (Ha puc. 2.5 He mokasanbl). [y MoJKaYMBaIOIUX HACOCOB MPEAYCMOTpPEHA
B3alMOpe3epBUpYIOIIasi OJIOKUPOBKA, KOTOPask BBINOIHSIETCSA C MOMOUIbIO 3JIEKTPOKOHTAKTHBIX Ma-
HOMETPOB 2-1 U 6-1, mosyyaromux UMITYJIbC JaBJIE€HUS U3 HAOPHBIX MaTpyOKoB HacocoB. IIpu oT-
KITFOUEHUH pabouero Hacoca, HarpuMmep, HI11 aBroMaTHUeCKH BKIIFOYASTCS pe3epBHBIN Hacoc HIT2.
ITyck HacocoB HII1 u HII2 ocymiecTBIs€TCsS Ha 3aKPHITYIO 3a/IBHXKKY, IO3TOMY B CXE€ME aBTOMa-
TU3AIUHN TPEeAyCMOTpeHa OJIOKMPOBKA HACOCOB M 3a/IBIKEK M30MpaTelsiMu pexuMoB SA1 m SA3.
[Tpu oTKIIIOYEHNN OJIOKUPOBKH
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yIpaBJIeHUE 3aIBUKKAMHU MOXKET BBIOTHATHCS KHOMKaMHu yrpasienus 1SB1 1SB3 u 2SB1 2SB3.

Aemomamuueckoe pezyiupoganue u 3auguma
Jliia obecriedeHus HaJIeKHOU pabOTHI TEIIOBOM ceTH U aDOHEHTCKUX YCTAHOBOK Ha OTJIEIbHBIX
y4acTKax TEIUIOBOW CeTH TpeOyeTcs MOANep KUBATh 3a/laHHbIC 3HAUCHUS JIABJICHUS CETEBOM BOJIBI.
[Ipu 3TOM 0CcO0O€ 3HAUEHHE MMEET PEXHUM IMOJMUTKA U U3MEHEHHE JaBJIeHUs B OOpaTHON Maru-
ctpanu. [loBbIIeHNE MaBiICHHS B 0OpaTHOM TPyOOMPOBOJIE MOXKET BBI3BATh HEIOMYCTUMBIA POCT
JaBJICHUN B OTONMUTEJIBHBIX CUCTEMaX, IPUCOCTUHEHHBIX M0 3aBUCUMBIM cxeMmaM. [laneHue nasie-
HUS MPUBOIUT K OMOPOKHEHUIO BEPXHUX TOUYEK MECTHBIX CUCTEM M K HAPYUICHUIO LIUPKYJISLHUU B
HUX.
Jliis orpaHnveHus KojaebaHui JaBJIeHUS B CUCTEME B OJIHOM, a MPH CII0KHOM pelibee MECTHO-
CTH B HECKOJIBKMX TOYKAX CETH U3MEHSIOT JAaBJICHUE B 3aBUCUMOCTH OT PeKUMa pabOThl CUCTEMBI.
Takue TOYKH Ha3bIBAIOTCA TOUKAMH PETYJIUPYEMOro JaBieHus. B Tex ciaydasx, Korja 1no ycioBHUsSIM
paboThI CUCTEMBI JABJICHUE B 3THX TOYKAX MOJICPKUBACTCS IMOCTOSHHBIM KaK IPU CTATHYECKOM,
TaK ¥ MPU JUHAMUYECKOM PEKUMaX, OHU Ha3bIBAIOTCSI HEUTPaJbHbIMHU [4].

Bompockl noaaepkanus 3aJaHHOTO TUAPABINYECKOIO PEKHUMA TEIJIOBOW CETH B Ka)/J10M KOH-
KPETHOM CIJIy4ae PELIaloTCsl OTAENIbHO, ¢ MOMOILIBIO PEryisaTopoB naBieHus. s npumepa pac-
CMOTPUM O0OIIMe HPUHLMIIBI PETYIMPOBAHUSA U 3aAILUTHI TEIJIOBOM CETH MPH YCIOBUHU, YTO MECT-
HocTh moHmkaercss or TOLl. Ilpeamonoxkum, 4To NMHE30METPHUUYECKHH TpapuK CETH HNMEET BHJ,
IIPEICTAaBICHHBIN Ha puc. 2.6a, a cxema peryJupoBaHus U 3allUThl HA HACOCHOM MOJCTaHIUH -
Ha puc. 2.60.

Ha nbe3omeTrpudeckom rpaduke (cM. puc. 2.6a) HEOOX0IUMO MOAEPKUBATh 3aJjaHHbIE JaBJie-
HUS B HeUTpabHbIX Toukax O1 u 0. JlaBiieHue B HEUTpabHOU ToOUKe O1 TIOCPKUBACTCS PEryJIs-
topoMm noanuTku Ha TOL (cMm. puc. 2.1), a naBiaeHue B HEUTpabHOI Touke (1) - IBYXTOUEUHBIM
JIBYXKAaCKaJIHbIM PETYJISITOPOM AaBiieHus - 3amutel P/-1 cuctemsl OPI'POC [7]. Perynsrop P/J-1
(cM. puc. 2.66) COCTOMT M3 YEThIpEX OCHOBHBIX OJIOKOB: JBYX H3MEPUTEIbHO-YCHIIU-TEIbHBIX
TpexcunbGoHHbIX P/[-3M-1 3ammurtel u P/[-3Mm-11 - naBneHus nepen HacocaMu, YCHIUTEIS BTOPOTO
Kackaza V2 u o0uiero MeMOpaHHOrO peryJupyrouiero kiamnata ¢ nporuBoBecoM PK-1. OCHOBHYIO
pOJIb BBINIONIHAET perynstop aasnenus (P4-3m-11 + PK-1), KOTOpbIil OAIEPKUBAET 3a/1aHHOE JaB-
JIeHHe B HEeUTpaibHOH Touke O) MyTeM U3MEHEHMs pacxojia CEeTeBOI BOJBI B MOJaroleM TpyOo-

TIPOBOJIE.
a 0 0 PI-3M-I

V2
PI-1 _® PI-3M-IT
PE-10) ;

v

A

Puc. 2.6. [Ibe3oMeTpruueckuii rpaduk U cXxemMa aBTOMaTHUECKOTO PETYIUPOBAHUS HACOCHOM
MOICTAHIIMH Ha OOpaTHOM TPyOOTIPOBO/IE

Takum oOpazom, perymnsTop naeineHust P/{-1 u aneKTpoHHBIN peryisTop tumna P25.1 na TOI]
00ecreunBarOT 33JaHHBINA TUAPABINYECKUN (TUHAMHYECKUN) PEXKUM TETUIOBOW CETH MPH CIOKHOM
MbEe30METpUUECKOM Tpaduke, Korma B pabore Haxomsatcs ceteBble CH w moakauuBaronue [1H
Hacocsl. [Ipu aBapuiiHON UK 3anIaHUPOBAHHOM OCTAHOBKE CETEBBIX HacocoB Ha TOIl naBneHue B
nojaroleM TpyOomnpoBoJie MajlaeT, Ha YTO pearupyer 3JIEKTPOKOHTAKHbI MaHomeTp DKM (puc.



2.66), KOTOpBIN CBOMMH KOHTAKTaMH MOJAeT CUTHAJI HAa OTKJIIOYCHUE AJIEKTPOABUTATENCH MOAKAYN-
BaIOIIIMX HACOCOB MO/ICTAHIUH.

Tak kak craTuyeckoe JaBjCHUS Ha OT/ACJbHBIX YYaCTKaX TEIJIOBOM CETH HE OJJMHAKOBBIE, TO
TEIUIOBYIO CeThb HEOOXOIUMO DPa3AesiuTh Ha 30Hbl. ABTOMaTH4eckas pacceuka TEIUIOBOMl ceTH Ha
BEPXHIOI0 M HW)KHIOIO 30HBI OCYIIECTBISETCS aBTOMaToM 3amuthl (PA-3m-1 + V2 + PK-1), xo-
TOPBII HACTPOEH Ha MPEJEIbHOE JABJICHUE B HEUTpaIbHOM Touke O)).

B cratnueckoM pexuMe TEIUIOBOM CETH CTAaTHYECKHMM HArop
S1-S1 BepxHe#l 30HBI MOAJEPKUBACTCS PETYIATOPOM MOANUTKH M MOJIUTOYHBIMM HAacocaMH Ha
TOLI.

[ToanuTtka HUXKHEHN 30HBI (CTATUUECKUIA HAIOp Syi - Sii) OCYIIECTBISAETCS ABYXUMIYJIbCHBIM pe-
rynsropom noanutku P/-2 (P/[-3m + PK-1) "nocine ce6s" cuctembr OPI'POC [4]. Umnynbe Ha OT-
KpBITHE PEryJsaTopa MOINUTKU MOCTyMaeT U3 TOYKU A Ha mojatouiem TpybOompoBoae. [lagenue
JABJICHUSI B TOUKE A 10 YPOBHS JaBJICHUS B HEUTpanbHOU Touke O MPUBOJUT K OTKPBITUIO PEry-
nupytoiero kinanana PK-1 perynsropa P/[-2 v Bojga U3 BepXHEW 30HbI MOCTYMAET HA MOJMUTKY
HU>KHEHN 30HBI.

Ecnu mectHOCTh OT TOL] noBbIlIaeTcs, TO B CTATUYECKOM PEKUME TOJMUTKA HUKHEH 30HbI
OCYIIECTBJISIETCSL PEryASATOPOM MOJMUTKH U MOAMUTOYHBIMU Hacocamu Ha TOL, a s moanmuTKu
BEpPXHEW 30HbI HA HACOCHOW MOJCTAHIIUU JOTOJHUTEIBHO YCTaHABIMBAIOT MOJAMUTOYHBIE HACOCHI

[4].

T'uopasnuueckue pezynamoput oasnenusn cucmemst OPI'PIC

Ha coBpeMeHHBIX HACOCHBIX IOACTAHLUAX TEIUIOBBIX CETEM caMoO€ IIMPOKOE NPUMEHEHHE
HaIUIM TUApABINYECKUE perynaropsl cucreMbl OPI'POC, paboTarolue Ha CeTEBOM BOAE, OTINYA-
IOLIMECs BBICOKOM HaIeXKHOCTBIO M HE TPeOyroIe NOCTOPOHHUX (aBTOHOMHBIX ) HCTOYHHUKOB ITUTa-
HUSL.

I'uapaBiaruecKkue peryssaTopbl JaBJIEHUS COCTOAT U3 JABYX OCHOBHBIX 0JIOKOB: 1) perynstopa
PJ/[-3Mm; 2) perynupyroiero kiarnaHa
PK-1.

Perynsarop P/[-3M U3roTaBIvMBaeTcs IByX MOAUQPUKAIIHIA:

— ogHOCHIIb(OHHAs cOOpKa /sl peryIMpOBaHMs JaBJIEHU U YPOBHs (IO AABJICHUIO);

— Tpexcuib(poHHas cOOpKa JUIsl PEeryJupoBaHUs JaBICHUs, Mepenajga AaBJIEHUHN, pacxona U
ypoBHA (10 mepenany nasieHuil). Peryaupyromuit knanan tmna PK-1 ¢ UCHOTHUTENbHBIM MEM-
OpaHHBIM MPYXUHHBIM MEXaHHU3MOM SIBJISIETCSI PETYIUPYIOIIUM HCHOIHUTEIbHBIM YCTPOMCTBOM
TMJIPABINYECKUX PETYISATOPOB M MpeJHa3HAaueH Uil YCTAaHOBKU Ha TPyOONpPOBOJAaX AUAMETPOM OT
50 no 700 mm. [lns mpuMepa paccCMOTPUM IPUHLUITUAIBHYIO CXEMY JBYXHUMITYJILCHOTO PETyJsTopa
noanutku cucremsl OPI'POC (puc. 2.7), IpUMEHEHHOT0 B CXE€ME aBTOMAaTHYECKOI'0 peryaupoBa-
Hust (puc. 2.66).

Perynstop P/[-3m (puc. 2.7) npeaHa3HaueH Ui BOCHPUSITHSI UMITYJIbCOB MaBieHust Pa u Po u
npeoOpa3oBaHus JaBieHUs pabouel BoJbl P, B KOMaHAHOE JaBiieHHEe Px, 0/1aBaéMOro Ha MeM-
OpaHHO-TIPYXHHHBIM MexaHu3M KianaHa PK-1.

Puc. 2.7. Cxema qBYXMMITYJIbCHOTO peryisTopa noanutku cucreMbl OPI'POC: 1 — perynupyromuit
knanan PK-1; 2 — perynsatop naBnenusi P/JJ-3M; 3 — peryliupoBOUYHBIA BUHT; 4 — MpyKuHA; 5 —
cunb(GoH; 6 — comio; 7 — 3acIOHKa; 8§ — IPOCCEb MMOCTOSTHHOTO CEUCHUSI

[IpuHuun nefcTBUs peryasaTopa MOAMUTKH 3aKiovaeTcs B clienyromeM. UMnyiasc Ha OTKPBI-
THE PEeTyIATOpa MOAMUTKH TOCTYIMAeT B perynstop P/{-3M U3 Touku A Ha MOAAIOIIEM TPYOOIpPOBO-
ne. [lanenne naBneHust B TOYKe 4 0 BEIWYUHBI IABJICHUS B HEUTpaabHOM TOouke (i BBI3OBET IIe-
pemelieHre 3aciioHKy 7 BBepX. B pesymnbTare 3TOro ciuB paboyeil BOAbl YMEHBIIAETCS, 8 KOMaH/I-
HOE JaByieHHe Px B Kamepe 6 Bo3pacraeT. JTO JaBJICHHUE JCHCTBYET Ha HaJIMEeMOpaHHYIO TTOJIOCTh
knanana PK-1. MemOpana nporuercs u kianad PK-1 oTkpoercs.

Komannnoe naBnenue Px Beau4nHa MEPEMEHHAsl U 3aBUCUT OT CTENEHU NPHUKPBITHS 3aclIOH-
kol 7 comna 6. OHO u3MeHseTCs OT
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CreneHb NPUKPBITUS MEHSAETCS 3a CYET IEPEMELICHHS YyBCTBUTEIBHOIO 3JIEMEHTA U IIEPBOHA-
YaJIbHO YCTaHABJIMBAETCS IIPU HANIAAKE HATSHKEHUEM HACTPOCYHOU IIPYKUHBI 4.

Perynsarop nonnutku (P4-3m + PK-1) siBAsieTcsi peryIsiITOpOM HETpsiMOTro JecTBUs U oTpada-
TBHIBA€T MPOIMOPLUOHANBHBINA 3aKOH perynupoBanus (/1 - perynupoBanue), T.e. paboTaeT co CTaTu-
4eCKOW OIMOKOH peryinupoBaHusl.

3. ABTOMATU3ALIUA CUCTEM TEILUJIOINOTPEBJIEHUSA
3.1. O01mue 3aMevyanus

['maBHBIMH TOTPEOUTENSAMH TEIUIOTHI SIBJISIOTCSI CUCTEMBI OTOIUICHHS 3/JaHUN U COOPYKEHUH,
ropsiuero BOAOCHAOKEHUS, BEHTWIALMH, KOHAWLMOHUPOBAHUS BO3/AyXa U TEIJIOMCIIONb3YIOLINE
MIPOMBIIIITICHHBIE arperaThl. s addekTuBHOrO pemieHus 3aad OTIYCKa TEIIOTHI COOPYKAIOTCS
Ter1oBble MyHKTHI (77/), B KOTOPBIX B 00IIEM CiIydae OCYIIECTBISAETCS: MpeoOpa3oBaHue apameT-
POB TEIJIOHOCUTEIIS; paclpeieNieHue pacxoa TeMJIOHOCUTENS IO CUCTEMaM MOTPEOIeHHS TEIIOThI,
peryivpoBaHye MapaMeTpoB BOJbI Ha ropsiuee U XOJIOJHOE BOJOCHAOKEHME; 3allUTa CUCTEM I1O-
TpeOJaeHUsT TEIUIOThl OT OMOPOKHEHUS U aBapUHHOTO MOBBILICHHUS NMapaMeTpPOB TEIIOHOCUTEIS;
KOHTPOJIb IApaMETPOB TEIJIOHOCUTEIIEN; YUET pacXxo/a TEIJIOThI TEIJIOHOCUTENS U JIp.

TemyioBble TyHKTHI B 3aBUCUMOCTH OT KOJINYECTBA MPUCOEAUHEHHBIX 3/1aHUN JEATCS Ha IeH-
tpanbhbie (LITII) mnst mpucoenvHeHHs K TEMJIOBOM CETH TETIONOTPEOISIONIUX CHCTEM TPYIIIBI
3nanuit (AByx u Oosiee) u muauBUAyanbHbie (UTII) ama mpucoenuHeHHs] CUCTEM OIHOTO 3AaHUS
(WM 9acTu ero).

B HacTos1ee BpeMs AeiicTByeT HOpMaTUBHO-TEXHUUYECKask JOKYMEHTAIUs JIJIsl CTPOUTEILCTBA
U PEKOHCTPYKIMM aBTOMaTU3upoBaHHbIX 171, pazpadoranHas [ITHUMDIII unxxkenepHoro obopyno-
BaHus ['ockomapxutektypsl ¢ yuetom CHull 2.04.07-86 "TenoBsie ceTn".

ITpu BBIOOpEe THUMOBBIX MpoeKTOB 1o aBromaruzanuu L[TII HeoOXoauMMO PYKOBOJICTBOBATHCS
HWCXOJHBIMU JIAHHBIMU: TEIUIOBOW MOIIHOCTBIO; COOTHOIIIEHUEM TEIUIOBBIX Harpy3ok; cxemou L[TII;
tunom 3aanus LTI [5], cm. Tabn. 2.11.

Tunossie npoekTsl o aBromaTu3anuu UTII, paspadorannsie HHUMUDII unxxenepHoro o6opy-
JIOBaHUS Ul CUCTEM OTOIICHUS M TOPAYEro BOJOCHAOKEHHs (110 3aKPhITOM U OTKPHITOM cxemam),
MpeJICTaBJICHBI cieayromumMu Homepamu: Ne903-04-42.86 i cUCTeM OTOIUICHHSI C IIUPKYJIAIINOH-
HbIMH Hacocamu; Ne903-04-43.86 - m1st cucTeM OTOTUICHHUS C TUIPOAIIEBATOPAMH.

B nocnenyronmx pasgenax pacCMOTPEHbI TEXHUYECKHE PEIICHUs OTJEIbHBIX Y3JI0B ABTOMATH-
3aluM, MPECTABICHHBIX B YKa3aHHBIX BBIIIE TUIIOBBIX MPOEKTaX.

3.2. ApromaTtu3anus ITII

O06wem u yposenb aBToMaTu3zaiuu L{TII onpeaenseTcs TEmIoBON MOITHOCTHIO, COOTHOIIEHUEM
TeryoBbIX Harpy3ok M cxemor LTII. B TMIOBBIX pemIeHHsIX 1isi IPOEKTUPOBAHUS aBTOMAaTH3a-



uuu LTI npussto Tpu cxemsl: 1 — cMemIanHas cxema IPUCOEAMHEHUs BOJOHArpeBaresneil rops-
4ero BOJAOCHA0KEHUS ¢ OTPaHUYEHUEM Pacxo/ia CeTEBOM BOJIbl U HE3aBUCUMOE IPUCOECTUHEHNE CH-
CTEM OTOIUICHHS; 2 — CMEIIaHHas cXeMa MPHCOSANHEHHs BOJAOHATPEeBaTeIed TOpsiuYero BoJOCHa0-
KEHMSI C OTPAaHUYEHUEM PACXO0Ja CETEBOM BOJbI U 3aBUCUMOE IIPUCOEAVHEHNE CUCTEM OTOILICHUS;
3 — HeNocpeICTBEHHBII BO0pa300p Ha ropsuyee BOAOCHAOKEHUE U HE3aBHCUMOE NPHCOEIUHEHHE
CUCTEMBI OTOIUICHUS.

Ha puc. 3.1 npencrasiena cxema aBromaruszauuu LTI ¢ niByxcTyneH4yaroi cxemoil ¢ orpaHu-
YEHHEM MAaKCHMAaJIbHOT'O PacXoa BOIbI IPU 3aBUCUMOM IIPUCOEAVMHEHUH CUCTEMBI OTOIUICHUS.

Aemomamuueckuii KOHmMpPOJib

B cxeme aBromaruzanuu L{TII npexycMoTpeHO n3MepeHue:

1) Temneparypsl B MOJAIOIIEM U B 0OpaTHOM TPYOOIPOBOJIE TEIIOBOW CETH, Ha BXOJE M BbI-
XOJI€ CETEBOM M BOJOINPOBOJHOW BOABI KAXKJIOW M3 CTYNEHEH BOJOHATPEBATENSI TOPSYETO BOJO-
cHaO)KeHUs, BOJIbI HA BXOJIE B CUCTEMY OTOILJICHHSI U OOpaTHON BOJBI OT CUCTEMbI OTOIUICHHUS; TEM-
repaTypa BOJBI U3MEPSAETCS CTEKISHHBIMU TEXHUYECKMMU TepMOMeTpamu tuna /7 uin Y coorser-
CTBEHHO no3uumii 1-4; 12; 29-34;

2) naBJieHUs B MOJAIOIIEM TPYOOIPOBOJIE TEIIOBOM CETH, 0OpATHOM TPYOOIPOBOJIE TETIOBOM
CETH, XOJIOAHOM BOJIONIPOBOJIE, MOJAIOIIEM U LUPKYIALUOHHOM TPYyOONpPOBOJE TOpPSYEro BOAO-
CHAa0XXEHUs, B TMOAAIONIEM U 00paTHOM TpyOompoBone cucteMbl ororieHus Ha Beixoge LITII, na
BXOJI€ U BBIXO/I€ CETEBOW U BOJOMPOBOJHON BOJBI KAXKJ0M U3 CTYIIEHEW BOJIOHArPEBATEINSI TOPSIUYETO
BOJIOCHA0)KEHUS, HA HATHETAHUHM CMECUTEIHHBIX HACOCOB OTOIUICHHS, HA HATHETAaHUH

[UPKYJISIIMOHHBIX HACOCOB TOPSYEro BOJAOCHA0KEHHUS, 10 U TIOCIIE PETyJISTOPOB TABJICHUS; IS U3-
MEPCHHS JTaBIICHUS BOJBI MPUMEHSIOTCS MOKA3bIBAIOIIME MAHOMETPHI OOIIEr0 Ha3HAYCHHS THIIA
MII-4Y vy 1p. cOOTBETCTBEHHO mo3umuii 8-11; 21-28;
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3) pacxoaa XOJ0JHON BOBI, BOJBI HA IIUPKYJISALHUIO B CUCTEME TOPAYET0 BOJOCHAOKEHHS U BO-
JIbl HA OTOIUICHUE COOTBETCTBEHHO cueTyukamu 21, 16 u 20; pacxon X0JIOJHON BOJIbI U3MEPSETCA
TypOounHbIMU cueTunkamu CTB-60; 80; 100; 150, a ropsiaeit Bogpr  CTBI'- 65-1; 80-1; 100-1; 150-
1;

4) pacxona TEIUIOTHI, KOTOPBII MOKHO U3MEPUTH TerocyeTdukoM Tuna 7C-31m unm apyrux
THUIIOB.

B cocraB Teruiocuerunka 7C-31M BXOAAT: yCTPOUCTBO cOopa u 00pabOTKM HaHHBIX (TIpeodpa-
3oBarenib) @C-31M, naTYMKU TeMrepatrypsl Boabl S5-1 u 5-3 TepmonpeoOpa3oBaTean COMpPOTUBIIC-
uus TCI1-0879 (rpanyuposka 100I1) wmu (rpagyuposka 100M) u naT4mk oOIIETO pacxo/ia CeTEBOM
Bozabl Ha L[TII 5-2, B kauecTBe KOTOPOrO MOT'YT OBITH UCHOJIB30BAaHBl PACXOJAOMEPHI MEPEMEHHOTO
nepenazaa B cocraBe Au(pMaHoMeTpa ¢ U3MEPHUTEIbHON TuadparMoil Wi 3JIeKTPOMArHUTHBIN pac-
xoaomep [5].

B kpynueix LITII mis u3mepenus temmeparyp U JaBJIeHUH MPUMEHSIOT CaMOTIUIITYIIHE TPHO0-
PBL.

Aemomamuueckoe ynpagnenue u peyiuposanue

[IpenycMOTpeHO aBTOMATUYECKOE YIPABIECHUE CMECUTEIbHBIMU HACOCAMU CHCTEMbI OTOILIE-
HUS M HUPKYJISALUOHHBIMA HACOCAMH CUCTEMBbI FOPSIYEro BOJOCHAOKEHMSL.

VYnpaBiieHue CMECUTEIbHBIMU HacocaMH (py4yHOE - aBTOMaTH4ECKOE - JUCTAHIIMOHHOE) 3aja-
eTcsi m3dupareneM pexxuma SA1, a BeIOOp Hacoca (paboumii - pe3epBHBIN) M30UpaTElIeM PEeKUMaA
SA2.

Pyunoe ynpasnenue Hacocamu HC1 u HC2 BBINOJHSETCA ¢ HOMOIIBIO KHOIOK YIpPaBJICHUS
1SB1 u 2SB1, ycTaHOBJICHHBIX BOJW3H HACOCOB MJIM C TIOMOIIIBIO KHOTOK yrpasienus 1SB3 u 2SB3
Ha LIUTE AUCIIeTYEepa.

ABTOMaTHYECKOE YIIpaBICHUE HACOCAMU OCYILIECTBISIETCA cieayomuM oOpa3zoMm. Eciu
Hapy)XHas TeMmreparypa ty MeHbIle 3aJJaHHO#l {3) TO KOHTAKThI JaTYMKOB Temmneparypbl 17-1 u 18-1
pa3oMkHYTHI, T03TOMY Hacockl HC1 u HC2 otkimouenbl. KoHTakThl pese paznoctu nasieHuit PKC
14 u 15 6yayT 3aMKHYTHI (pa3HOCTh JaBJIEHUI 10 U IOCJIE HACOCOB PaBHA HYJIIO) U KianaH 6-7 pe-
TYJSTOpa OTOTUICHHS 6-6 TTOTHOCTBIO OTKPHIT.

[Tpu yBenu4YeHHH HAPYKHOM TemrepaTypsl 10 ty = t3 (t3 HaxoauTes B mpenenax ot 7 go -5 °C,
eciu pacdeTHas Temriepatypa — 15- 45 °C) koHTakT naruuka 18-1 3amMbIKaeTCst ¥ OAAETCS] CUTHAI
Ha BKJIIOUEHHE anekTpoasurarens M1 pabodero Hacoca HC1. JlaBneHue BOAbl B HAllOPHOM THa-
TpyOke Hacoca HC1 Bo3pacTaeT U KOHTAKT pene 15 pa3MbIkaeTcs, YTO NPUBOIUT K JeOJTOKHUPOBKE
KJ1anaHa 6-7 ¥ NOJKIIOUYEHUIO BbIX0JIa PETYIMPYIOLIEro npudopa 6-6 perynstopa OTOMJICHUS K Iie-
MM yIpaBlieHus KiamaHoM 6-7. B 3Tom HOoBoM mosokeHuu Hacoc cmeuieHus HC1 BKIoyeH,
BKJIIOUEH TAK)KE PEryJIATOp OTOILIEHUsS 6-6, CI€A0BATEIbHO, OCYILECTBIISIETCSI aBTOMAaTHYECKOE Pe-
IYJIMpPOBAaHUE TEMIIEpaTyphbl BOJbI HAa OTOIUIEHHE B 3aBUCHMOCTH OT TEMIIEpaTyphl MO 3alaHHOMY
TeMIepaTypHOMY IpaduKy OTIYCKa TEIIOTHI.

IIpu Gonee BBICOKOW HapyKHOH Temmeparype, Korja MoJAMEUIMBaHUE OJHUM HAcoCOM HeIO-
ctatouHo (f3 Haxoautes B mpenenax ot 11 mo 3 °C, ecnu pacuetHas temneparypa - 15-45 °C) 3a-
MBIKAEeTCsI KOHTAKT JlaTYMKa TemrnepaTypsl 17-1 u nogaercs cursain Ha BKIIOYEHHE B pabOTy BTOPO-
ro Hacoca HC2. Ilpu cHMKEHUHN HapyXHOW TeMIIepaTyphl B Hayalle OTKIIOUUTCs Hacoc H(C2, a 3a-
teM HC1. [IpuHnunuaneHas 3J€KTpAYECKasi CXeMa yIPaBIICHUs] HACOCAMHU CMELIEHUs J1aHa B CIIpa-
BOYHOM Imocoou# [5].

B cxeme aBTOMaTM3anMy MpeaycCMOTPEHO OTpaHHYEHUE MaKCHMaJbHOTO pacxoja BOJBI C IO-
MoOIIbI0 JudMaHoMeTpa 6-2, KOTOPbII NpH HAJIWYMM CUTHAJA MPEBBIIICHUS pacxojia ¢ MOMOIIBIO
MIPOMEXYTOUHBIX KOMAaHIHBIX YCTPOMCTB MOJAET CUTHAI Ha OTKIIIOUEHHUE perynsropa 6-6 u curxan
B BUJIE MMIIYJIbCOB Ha 3aKPBITHE PETYJIUPYIOLIEro KianaHa 6-7. 3akpbeITHE PErylIMpYIOIIEro Kiamna-
Ha OCYLIECTBIISIETCA UMITYJIbCaMH U JIEHCTBYET 0 TEX IMOp, MOKa CYIIECTBYET MPEBBILIEHUE PacXo-
Jla CeTeBOM BOJIbI CBEPX PAcUETHOr0 3HaueHUs. B kauecTBe perynsropa OTOIIEHHUS] MOTYT OBITh UC-
noJib30BaHbl puOopsl PC29.2, T48Mm nnm OPT-1. YCTpoiicTBO OTpaHUYEHUs pacxoa MOXKeT ObITh
peann30BaHo C MOMOMIbI0 prdopoB [5]: mudmanomerpa JJCII-71CI" ¢ nuadparmoil 1 KOHTAKTHBIM



BbIX0JI0M; audmanomerpa JMIP ¢ nuadparmoit u BeixogoM 0-5 MA uyepe3 npubop PC29.2.33;
WHIYKIIMOHHOTO pacxonomepa MP-61 yepe3 npubdop PC29.2.33.

B kagectBe perynsTopa mepemnajaa JaaBieHus (pacxoa) BOJbl HA OTOTUICHUE MOXKET OBITh MPH-
MEHEH peryisarop aaBieHus PC29.1 u P25.1, KOTOpsIiA nojydaeT curHaji ot audmanomerpa 19-1 u
BO3JICHCTBYET Yepe3 PeBEPCUBHBIN Mmyckarenh KMS Ha perynmupyroomuid kinanad 19-3.

Ecnu naBnenue B nopatoment munun Ha Bxozae LTIl cHmxaeTca 10 HEOMyCTUMOTO 3HAYEHUS,
HaIrpuMep, MPU aBapuu B TEIJIOBOM CETH, TO 3JIEKTPOKOHTAKTHBIM MaHoMmeTp 13 mojaer curHan Ha
BritoueHue HacocoB HC1 u HC2 wnu tonbko Ha Hacoc HC2, ecnu Hacoc HC1 ObI y)Ke BKITFOYEH.

ABTOMAaTHYECKOE BKIIIOUEHHUE PE3EPBHOT0 HAcoca ocyiecTBisiercs pene 14 u 15, koropsie npu
OTKJIIOUEHHUH pabouero Hacoca BKIIOYAIOT pe3epBHBII HAacoC.

CocrosiHue HAacOCOB M MPUYMHA WX BKIIOUCHHUS U OTKIIOUEHHUS CUTHAIM3UPYIOTCS JaMIIaMU
HL1-HLS8 Ha muTe aBTOMAaTU3aIMK ¥ HA [IIUTE JUCTIETYEpa.

YrpasiieHue MUPKYISIUOHHBIMUA Hacocamu HIJ1 w HI]2 nokazano Ha puc. 3.3. B TexHomoru-
yeckoit cxeme LTIl ¢ AByXcTyneH4YaToOi CMEMIaHHOW CXEMOWM ¢ OrpaHMYEHUEM pacxoja BOJAbI IPU
HE3aBUCHMOM IMPUCOEAUHEHUN CUCTEMBI OTOIUICHUS [S] MpeaycMOTpEeHbl BOIOHATPEBATENb, MOIITH-
TOYHBIE U LUPKYISLIUOHHBIE HACOCHI CUCTEMBI OTOIIEHUsA. CXxemMa aBTOMATHU3alUHU y3J1a IPUCOEIU-
HEHHUsI CUCTEMBI OTOIICHHUS Yepe3 BOJOHArpeBaTelb MpuBeAeHa Ha puc 3.2.

B cxeme obecrnieunBaeTcsi U3MepeHHE TEMIIEPaTypbl, IaBICHUS U pacxoja ropsyeil BoJbl, Mo-
CTYIAIONICH B BOJOHArpeBaTeIb U B CUCTEMY OTOIUIeHUs. V3MepeHue temmnepaTrypsl OCYIIECTBIIS-
€TCsl CTEKJIIHHBIMU TEXHUYECKUMH TepMoMeTpamu [/ uin YV no3uuuii 2-4, naBineHus - Moka3biBa-
IOIUMU MAaHOMETPAMH OOIIEro Ha3HAYCHUS TUTIA
MII-4¥ wnu ap. nozunuii 9-15 u pacxoaa Boabl TypOuHHbIME cueTyrkamu Tuna CTBI™ mo3ummii 5-
6.

VYnpasienue noanuToYHbIMU Hacocamu HIT1 i HII2 pabo4yuM U pe3epBHBIM OCYIIECTBISIETCS
n3buparenem pexxuma (TiepekiirouaresieM) S4A o KoMaHIe OT JaTdyuka JaBJICHUS B OOpaTHOM Tpy-
6ompoBoze cucteMbl oToruieHus §. [Ipu yMeHbIIeHHH JaBICHUS 10 3a1aHHOTO
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Puc. 3.2. Cxema aBTOMaTH3alM1 y3/1a IPUCOECTUHEHUS
CHCTEMBl OTOIUIEHHUs Yepe3 BOJAOHArpeBarTeb
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Puc. 3.3. Cxema aBTOMAaTH3alUU y3J1a TPUCOSANHEHHS CUCTEMBI
ropsiuero BOAOCHA0XKEHUS ¢ HEMOCPEICTBEHHBIM BOJJ0pa300pomM

MII-4V wnu ap. nozunuii 9-15 u pacxoaa Boabl TypOuHHbIME cueTyrkamu Tuna CTBI™ mo3ummii 5-
6.

Ynpasienue noanuToYHbIMU Hacocamu HIT1 i HII2 pabo4yuM U pe3epBHBIM OCYIIECTBISIETCS
n3buparenem pexxuma (TiepekiirouaresieM) S4 o KOMaHIe OT JaTdyuKa JaBJICHUS B OOpaTHOM Tpy-
OomnpoBoze cucteMbl oToryieHUs 8. [Ipy ymMeHbIIeHUH JaBieHUs 10 33JaHHOTO 3HAYeHUS Pmin 3a-
MKHYBILIUICS KOHTAKT JaTuuka AasieHus § (DKM) nmojaer curHai Ha BKJIIOUYEHHE pabodero moj-
MUTOYHOrO Hacoca. Eciin aBneHue BOJbI JOCTHUIJIO 33JaHHOIO Ipejena, GUKCUPYeMOro KOHTAaK-
TOM Pmax, TO TIOJIA€TCSI CUTHAJI Ha OTKJIFOYEHHE pabovyero NoJMUTOYHOT0 Hacoca.

[Ipu BeIXONE M3 CTpPOs pabOYero Hacoca 3aMbIKAETCSl KOHTAKT pelie pa3HOCTU JaBJiIeHUH 7 Ha
HarHeTaHNWU U BCace HaCOCOB U MOJAETCsI CUTHAJI HA BKIIIOUEHUE PE3EPBHOIO HACOCA.

CocTosiHHE HacOCOB BO BCEX pexuMax paboThl curHainusupyercs gamnamu HL1-HL3 u 3ByKo-
BBIM CUTHaJIOM /14 Ha mute aBToMatu3auuu. CHATHE 3ByKOBOIO cUrHana /74 u cBeTOBOro CUTHajia
HL3 o BximroueHun 4BP ocymecTBIIsIeTCsl KHOMKOH yrpasienus SB1.

VYnopaBiieHne LUPKYJISLIUOHHBIMM HAacocaMu IIOKa3aHO Ha
puc. 3.3. B cxeme aBromartuzanuu (cM. puc. 3.2) MpeayCMOTPEHO PEryJMpOBaHHUE TeMIEepaTyphl
(pa3HocTH TeMIlepaTyp) BO/bI Ha OTOIIEHHE ¢ KOPPEKIMEH 0 TeMIepaType HapyKHOTO BO3IyXa.
B kauecTBe perymnsaropa OTOIUIEHUSI MOTYT OBITh MCIIOJIB30BaHbI prOoper PC29.2, T48m wmu DPT-
1.

OrpaHudeHre MaKCUMaJIbHOTO Pacxo/a BOJIbl Ha OTOIUICHHE MPEAYCMaTPUBAETCS B CXEMeE MU
MIPOXOXKJICHUU MHKA HAarpy3KU ropsyero BoJgocHaOkeHus. B 3TOT mpoMexyToK BpeMeHH MO CUTHa-
7y OT pacxoaomepa 6-2 (cMm. puc. 3.1) peryasatop oTorieHus 1-4 OTKIIFOYAeTCsl OT PETYIHPYIOIIETO
Kjanasa 1-5 u kianas npucoequHseTcs K pacxonomepy 6-2. Knanan 1-5 npukpeiBaercs U pacxon
CETEBOM BOJIbI HA OTOIUICHUE CHIIKAETCA. 3/IaHUs B DTOM Ciydae HemoTarummBaiotcs. [Ipu mamoit
Harpyske ropsiiero BoJIOCHa0KeHUs M0 CUTHAILY OT pacxogomepa 6-2 (puc. 3.1) Kk peryaupyomemy
KJIanaHy 1-5 BHOBb MOJKITIOYAETCS PETYIATOP OTOIUIEHUS 1-4. DTO IPUBOANT K OTKPBITHIO KJlanaHa
1-5, yBenuueHHIo pacxoja TEIJIOTHl Ha OTOIJIEHHE. B 3ToM pexxume perynsrop ororieHus 1-4
o0ecreurBaeT TaKyo Mojady TeIIOoThl B 3[JaHUs, YTOOBI UX CYTOUHbBIE TEIJIONOTEPU ObUIH MOJHO-
CTBIO IIOKPBITHI CYTOUHBIM PacX0A0M TEIUIOTHI HA OTOIIEHUE.



B texnonornueckoi cxeme LTIl ¢ He3aBUCHMBIM NIPUCOEAMHEHUEM CHCTEMBI OTOILUICHUS U C
HEMOCPEACTBEHHBIM BOJIOPa300poM BMECTO BOJOHArpeBaTesieldl ropsuero BOJOCHA0KEHUS ycCTa-
HOBJIEH TPEXXOJI0OBOM CMECHUTEJIbHBIN KJIAallaH PEryJsTopa TEMIIEpPATyphl BOABI HA ropsiuee BOJOC-
HaOxeHue [4]. Cxema aBTOMaTH3aIUM y3/1a IPUCOCIUHEHHS CUCTEMBI TOPSIUEro BOJIOCHAOKEHHS C
HEIOCPEICTBEHHBIM BOJIOPA300pOM J1aHa Ha puc. 3.3.

B cxeme aBToMatuzauuu (puc. 3.3) obecriedynBaeTcsl U3MEPEHHE TEMIEPATYpbl, JABICHUS U
pacxojia Tops4ei BOJIbI, MOCTYMAIONIEH B CUCTEMY TOPSIYET0 BOJOCHAOKEHHS M B CUCTEMY OTOILJIe-
Hus. M3mepeHne TteMrepaTypbl OCYIIECTBIISIETCS CTEKISHHBIMU TEXHUYECKUMHU TepMoMerpamu [/
Wi Y no3unuid 6-9, naBneHus - MOKa3bIBAIOIIMMU MaHOMETpaMu oOuiero HazHaueHus tuna MII-
4V umu np. nmo3unuii 11-15 u pacxoma ropsiueit Boasl - TypOounHbsiMu cdeTunkamu tuna CTBI mo-
sunmii 4,5. Oco0eHHOCTRIO cXeMbl (puc. 3.3) SBIIeTCS HAIMYUE JBYX TEIIOCYETUYHMKOB 1-3 u 2-3,
o0ecrneunBaIIUX TpedyeMoe COryiacHO MpaBuiIaM y4eTa JBYXIIOTOYHOE U3MEpPEHHE MOTPeOIeHHON
LITII TerumoTsl [4], Tak KaKk U3 TEIUIOBOM CETH ropsiyasi BoJia OTOUpaeTCs Ha HYXKIbl TOPSIETO BOJIO-
cHaOXKEHUS U pacxo/Ipl BOJIbI B MOJAIOIIEM U 00paTHOM TPyOOMpOBOIaX TEIUIOBOI CETH HE OJMHA-
KOBBI.

VYrpasnenue UUMPKYISIHUOHHBIME HacocaMu HIJ1 w HIJ2 ocymiecTBisieTCsl MEpeKIoYaTeaemM
SA. Ilpu BKIIFOYEHUH CXEMBI B 3aBUCHIMOCTH OT BBIOPAHHOTO MOJIOKEHHS MEPEKITIOYaTeNs SA BKIIO-
yaercs B pabOTy oAMH M3 HacocoB (pabouwmii). Ecinu paGouunii Hacoc OCTaHOBWICA WM HE BKIIO-
YUJICS, TO 3aMbIKA€TCSl KOHTAKT PEJie Pa3HOCTHU JIaBJICHUI Ha HarHETaHUM U Bcace HacocoB 10, uem
Mo/IaeTCsl KOMaHJa Ha BKIIOUEHHE pe3epBHOro Hacoca. OJHOBpEMEHHO 3aropaetcs Jamma HL3 u
roAaeTcsi 3ByKOBOM curHail ot yctporctBa HA. Otkmouenne HL3 u HA ocymiecTBiasieTcsi KHOTKOM
yrnpaBieHus SB.

B kauectBe perynsTopa TeMmepaTypbl TOpsdeil BOABI Ha ropsyee BOJOCHAOKEHHE B CXEMe
MPUMEHEH peryisaTop Tuna PTH KOMIUIEKTHOM KOMIOHOBKH (TIpU IHaMETpe YCIOBHOTO MPOXO0a
100-250 mm). Peryssitop COCTOMT M3 MSATH MOHTHPYEMBIX 10 MECTY 3JICMEHTOB - ITaTYMKA TEPMOpE-
rynupytomiero TMII 3-2, perynstopa YPP/[-M 3-3 ¢ TuiponipuBOIOM OJHOCTOPOHHETO JEHCTBUS,
CMECUTENIbHOTO TpexxoaoBoro kimanaHa KC 3-5, yctpoiictBa 3ammutsel 3V, ¢uasTpa (Ha cxeme HE
nokasaH). [Ipu auamerpax yciosnoro npoxoaa 40, 50, 80 mm npumensiercs perynstop PTH 61o4-
HOW KOMITOHOBKH, Y KOTOPOTO B OJJHOM H3JEIUU COCIMHEHBI TPH JIeMeHTa - natuuk I MII, perymnu-
pytouuii cmecutenbHbI kinanad PKC u yctpoiictBo 3amuThl 3Y. KpoMe perynupoBanus peryis-
Top PTH BBITIOJIHAET TaKke U (PYHKIMU 3alUThl CHCTEM OTOIUICHHUS 3/1aHUS OT OMIOPOKHEHUSI.

PerynupoBanue BoJbl Ha ropsyee BOJIOCHAOKEHUE OCYILECTBIISETCS CIEIYIOLUM 00pa3oM.
Ecnun naBnenue P2 B oOpatHOM TpyOompoBoie Oosibilie HacTpoiiku 3V, kimanan 3Y HaXOauTCs B OT-
KPBITOM TOJIOXKEHUH U paboyas cpena ¢ naBieHueM Pp moctynaet kK gatuyuky TMII 3-2 u kianany
KC 3-5, BcniencrBue vero kinanad KC 3-5 TOTHOCTHIO OTKPBIT M BOAA U3 00paTHOM JIMHUM TIOCTYTa-
€T K TOUKe CMEIIeHUs KiamaHa. B 3ToM monoxeHuu ¢ moMoibio natunka IMI1 3-2 u perynstopa
VPPJ]-M 3-3 ocyliecTBIISICTCS PETyJIUPOBAHNE TEMIIEpATyphl CMEIIAHHON BOJIBI HA TOpSUEe BOJIO-
cHa0KeHHEe U3MEHEHUEM pacxo/ia CeTeBOM BOJIbI U3 MOJAIOIEro TpyOoOopoBoia ¢ JaBieHueM P1.

B pexxume 3anuThl, Korna nasieHue P2 MeHbIe gaBieHUsT HACTPOUKU 3V, COOTBETCTBYIOIIETO
BO3MOKHOCTH OIOPOKHEHHUSI CHCTEMbl OTOIUIEHUS 3/1aHMs, KilanaH 3 OKa3bIBa€TCs B 3aKPBITOM
MIOJIOKEHHH, TIofjada paboueit cpeasl Py k natunky TMI1 3-2 u knanany KC 3-5 npekparniaercs, 4To
MPUBOAUT K 3aKpbITHIO perynsTopa 3-3 u kinanaHa KC. [logada BoJibl B cUCTEMY TOpsSYEro BOJIO-
CcHa0KeHUS TOJTHOCTHIO MTPEeKpaIiaeTcs.

Cxembl aBromatuzanuu WUTII co cMmemanHbM NMpUCOEAMHEHUEM BOJOHArpeBarelis ropsuero
BOJIOCHA0KEHUS U C HACOCHBIM M HE3aBUCUMBIM MPHUCOEINHEHNEM CUCTEMBI OTOIICHUSI aHAJIOTHY-
Hbl cxemaMm L[TTI Ha puc. 3.1 u cxeme Ha puc.3.2 (6e3 orpannueHus pacxoza). [Ipyrue cxemsl aB-
tomarm3aruu UTII npencrasiens B TunoBoM mpoekte N 903-04-43.86 mist cucteM OTOIICHHS C
TUIPO3JIEBATOPAMH.



3.3. ABTOMaTH4YeCcKOe peryjMpoBaHue ruApaBIndecKuxX
PEKMMOB M 321MTA CUCTEM TENJI0NOTPedIeHns

ABTOMaTHUYECKOE PETYINPOBAHUE THIPABINYECKOrO PEXUMa U 3alIUTa B TEIUIOBBIX ITYHKTaX
3aHUH 3aBHCUT OT CXEMBbl MPHCOEIMHEHHs TEIUIONOTPEOIIAIONMX YCTAHOBOK K TEIUIOBOW CETH.
Bb100p cxeMbl NPUCOEINHEHUS OINPENEISAETCSI COOTBETCTBUEM MApaMETPOB TMIPABINYECKOTO pe-
xuMa TeroBoit cetu Ha BBojie B LITII wimm UTII TpeOyembiM nmapameTrpam THAPABIMYECKOTO pe-
KMMa MECTHBIX cucTeM. JlJs mpuMepa paccMOTPHM IMbE30METPUUYECKHI TpaduK TEIIOBOH ceTH,
MPEACTABICHHBIN Ha puUC. 3.4.

Jlnsi HOpManbHOM PabOTHI CHCTEM OTOIUICHUS MOTpeduTeneil HeoOXoauMo COOI0IeHUE Clie-
JYIOIIUX YCIOBUH [5]:

1) B nuHamuueckoM pexxume Ho > Ny, Po < Pg Ut 3aMBa MECTHBIX CUCTEM OTOILICHHS 03
pa3pylleHUs] HarpeBaTebHbIX TpuOopoB; AH > Ahp — 1J1si BO3MOXHOCTH 1OJIaul PACYETHOTO Pac-
X0/1a BOJbI B MeCTHYIO cucteMy (Ny; — Hamop, HeoOXOAUMBIH Ui 3aIMBa MECTHBIX CHCTeM; Py —
MaKCUMaJIbHOE JIaBJICHUE BOJIbI, JOIMYCTUMOE JJIsl HarpeBaTelbHbIX IPUOOPOB CHUCTEM OTOIUICHHUS;
Ahp — pacrionaraemblii Harop Ha BBoje TerutoBoro nyHkra (771));

2) B cTaT4ecKoM pesxxume Her > Ny, Per < Py — U1s 3a1MBa MECTHBIX CUCTEM 0e3 pa3pyLIeHHs
HarpeBaTeIbHBIX MPUOOPOB. DTH YCIOBUS BBIMOIHIIOTCS i moTpedutens | Ha puc. 3.4 u B cxe-
Max aBToMaTtu3auuu 77/ NONOJHUTEIbHBIX 31€eMEHTOB He TpeOyercs (cM. puc. 3.1- 3.3). B cxeme
aBTromaruzaumu 771 motpedurens 2 (puc. 3.4), npeacTaBIeHHON Ha puc. 3.5a, 3aJMB MECTHOU CH-
CTeMbl 3 U 3allMTa €e OT OMOPOKHEHUS OCYIIECTBISIOTCS PETYIATOpOM AaBienus "no ceds" 1 (P4-
3m + PK-1) u oOpaTHbIM 3aTBOpOM (KimamaHoM) 2. [Ipu octaHOBe CETEBBIX HACOCOB HA TEIIOUCTOY-
HUKE peryisaTop 1 m oOpaTHbIM KiamaH 3aKpbIBalOTCA, YTO OOECIEYMBAET OTCEYKY MECTHBIX CH-
CTEM OT TEILJIOBOU CETH.

B cxeme aBromaruzanuu 777 notpedurens 3 (cMm. puc. 3.560) 3amura oT BO3MOKHOTO pa3pylie-
HUSl HarpeBaTeNIbHBIX MPUOOPOB MECTHBIX CHCTEM IOBBIIIEHHBIM JABJIEHUEM OCYIIECTBISETCS pa-
60TOl Hacoca 7, HOHMXKAIOLIETO JIaBIeHUE B 0OpaTHOW JTMHUU. DTO JaBlIEeHUE MMOAJICPKUBACTCS MO-
CTOSIHHBIM C ITOMOIIBIO perynsaropa Aasinenus 1 (P4-3m + PK-1). [Ipu aBapuiiHOM ocTaHOBE Hacoca
7 10 UMITYJIBCY

Hn Puc. 3.4. IlbezomeTprudeckuii

rpaduk rennoBou cet: Hn, Ho —

JVMHUM HAIOpOB B MOAAOLIEH W 0OpaTHOM JTUHMSAX TEIJIo-
BOM CETH B AMHAMHUYECKOM PEXUME; Hcr — JIMHUS CTaTUYe-

ckoro pexunma; AH — pacronaraeMblii Hallop Ha BBOJIE O/I-

HOro U3 norpedureneit; 1- 4 — norpedburenu; L — npotsoken-
HOCTB CEeTH

7.
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Puc. 3.5. CxeMbl aBTOMAaTHYECKOTO PErYIMPOBAHMS THIPABIMYEC-KOIO PEKUMA U 3aIUTHL a —
notpedurens 2 (puc. 3.4), H o < Ny, Her < hys; 6 — motpeburenu 3, 4, Po > Pd, Per > Pd; 6 — 110-

tpebutens 4, AH < Ahp; 2 —notpedurens 3, Po> Pd, Per > Py

MOBBIIIEHHOTO AAaBJICHUS B 00paTHOM JIMHUY 3aKpbIBAeTCs KJaaH 5 peryasTopa JaBlieHus Ha Hoja-
IOl JIMHUY U KjanaH 1, yem o0ecreuynBaeTcsl OTKIIOUEHNE MECTHBIX CHUCTEM OT TEIJIOBOW CETH.
Ha ciny4aii HEIIIOTHOCTH KJIanaHoB | U 5 ycTaHaBIMBAIOT NIPENOXPAHUTENbHBIN KiIanaHd 6. B craTu-
YECKOM PEXHMME IIPU OCTAaHOBE CETEBBIX HACOCOB € MOMOIIbI0 DKM OoCTaHABIMBAETCS TaKXke MOJ-
KauMBaKOIMKA HAcoc 7, MO MUMIYJbCY MAJCHUs JABJICHUs B IMOJAIOLIEH JIMHUU 0 KiamnaHa 5. B
kpynsbix LTIl opranusyercs moanuTka mo oOBOAHON JMHHUM (Ha puc. 3.5 HE MOKa3aHa) BOKPYT
Hacoca 7 ¢ yCTaHOBKOW Ha 3TOM JIMHUM peryasTopa JaBlieHus (111 Ipumepa cM. puc. 2.6).

Cxema aBromartuszanuu 77/, mpeaCcTaBIEHHOTO Ha pUc. 3.56 MPUMEHSETCS B CIy4ae YCTAaHOBKU
MIOJIKAYMBAOILEr0 Hacoca 4 Ha MOAAIOLIEH JIVMHHUU JUIS NIOAAaYU BOJABI K BEPXHUM TOUYKAaM MECTHOMU
cuctemsl. [Ipu aBapuitHoM octaHOBe Hacoca 4 pacceuka, Tpedyemas JJil yCTpaHEHUsl HeAOIyCTH-
MOTO TOBBIIIEHUS AaBICHUS y OmKalux notpeduresnei, odecneunBaeTcst 3aKpbITUEM PETYIISTO-
pa "mo ce6s" 1 Ha oOpaTHOM JTMHUU U 0OOpPATHOTO 3aTBOpa 2 HA Mojarouel IMHUK. B cTaTnyeckom
peXKuMe MO UMIYJIbCY MaJEHUs JaBJIeHHs B MOJAroIlel JMHUU A0 oOpaTHOro 3aTBopa 2 Hacoc 4
BbIKIItoUaercs. /s kpynssix LTI noanuTka opraHu3yeTcs Tak ke, Kak ¥ B IPEIbIIYLIEN CXEMeE.

Hans TII notpedurens 4 (cM. puc. 3.4) TpebyeTcs yBeTUUEHUE pacloiaraeMoro Hamopa Ha BBO-
ne Ahp. DTo obecreunBaeTcsi yCTAaHOBKOW MOKAYMBAIOIIMX HACOCOB HAa 00OpaTHOM (peke Mmojaro-
meit) tuHun (puc. 3.56,6). Cxemoil aBTOMaTH3aIMK [TPEeyCMaTPUBACTCSI OCTAHOB HACOCOB B CTATH-
YECKOM peXHUME ¢ MoMombo DKM 1o UMITyJIbCY NMaJeHUs JABJICHMS B nojatomed auHuu. [lepe-
MBIUKA C KJIAIIAHOM § CIIYXKMT JUIsl OPTaHMU3alMM LUPKYJIALHUNA BOABI B CUCTEME OTOIUIEHUS IpU
HapyLIEHUSX B TEIJIOBON CETH.

IIpn HE3aBUCMMOM NPHUCOEIMHEHUM MECTHBIX CHCTEM uepe3 BoaoHarpesarenb 10 (cMm. puc.
3.52), koTOopoe MOkeT ObITh TPUMEHEHO i noTpeduteneit 3 (puc. 3.4) npu Po > Py mojaepkanue
MOCTOSIHCTBA JIaBJIEHUS! B 0OpaTHOM TPYOOIIPOBOJIE MECTHOW CHUCTEMBI OCYILIECTBISETCS MTyTEM aB-
TOMATHYECKOT0 PEryIUpOBaHUs MOJMUTKUA U3 TeIIoBoi cetu. Ecnu naBnenue B oOpatHoM TpyOo-
MIPOBOJI€ TEIJIOBOM CETH JIOCTATOYHO JJIs 3aJIMBa MECTHBIX CHCTEM, TO Ha JIMHUU MOANUTKH YyCTa-
HaBJIMBAIOT PETYJIATOP JAaBieHus "mociue ceds" 12; ecnu ykazaHHOE AaBlIeHHE HEJOCTAaTOYHO, TO JIO
peryyiaTopa yCTaHaBIMBAIOT MOANUTOUYHBIE HacOChl. B cxeme (puc. 3.52) npeaycMoTpeHa 3aImra oT
PE3KOro MOBBILICHUSI TEMIIEPATYPBI BOJIBI B 00pAaTHOM JIMHUU TETIJIOBOM CETH MPH OCTaHOBE HACOCOB



11: mo umnynbCcy majeHusi pa3HOCTH JABJICHUM O U IMOCJIE€ HACOCOB, O3HAYAIOUIETO OTCYTCTBHE
pacxoja BOJIbl YEpe3 HACOCHI, 3aKPhIBACTCS KJIallaH pacceuky 9 Ha Mmojaroniel JUHUM TEeIUIOBOU Ce-
TH.

B kadectBe perynsTopoB JaBieHHs B cxemax (puc. 3.5) B OCHOBHOM NPUMEHSIOTCS TUAPABIU-
4yecKue peryisaTopsl npsmoro (tuna PP, P/[, YPP/]) u nenpsimoro aeiicrsuii (tuna YPP/] ¢ peryns-
topom aasnerust P/{-3m u P/[-3m ¢ knamanom PK-1) [5].

4. ABTOMATHU3ALMSA KOTEJBbHbBIX YCTAHOBOK
4.1. OcHOBHBIE IPHMHUMIIBI ABTOMATH3AI[UH KOTEJIbHBIX

Hanexnas, skoHOMUYHAs U Oe3omacHas paboTa KOTEJIbHOW ¢ MUHUMAJIBHBIM YHCIOM 00CTy-
KHUBAIOLIETO NEPCOHANIA MOXKET OCYIIECTBISATHCS TOJNBKO MPU HAJMYUU TEIJIOBOI'O KOHTPOJIS, aBTO-
MaTHUYECKOI0 PEryJupOBaHUs M YIPABICHUS TEXHOJIOTMYECKMMM IPOLECCAaMH, CUTHAIU3ALUU U
3amuThl 000pynoBanus [8].

OCHOBHBIE PEHICHUS MO aBTOMATH3AI[MH KOTEJIFHBIX NMPUHUMAIOTCSA B Tpolecce pa3paboTKu
cxeM aBToMaTH3anuu (PyHKIHOHAIBHBIX cxeM). CXeMbl aBTOMAaTU3alluU pa3padaThIBAIOTCS BCIIET
3a MPOCKTUPOBAHUEM TEIUIOTEXHUYECKUX CXEM M MPHUHSATUEM PEUICHUN MO BBHIOOPY OCHOBHOTO U
BCIIOMOTaTeNbHOTO 000pYy/I0BaHUSI KOTEIbHOM, €ro MeXaHU3aluu M TEeINIOTEXHUYECKHMX KOMMYHHU-
kauuid. K ocHOBHOMY 000pYy/OBaHMIO OTHOCHUTCS KOTJIOArperar, JbIMOCOCHI M BEHTHJIATOPHI, a K
BCIIOMOTaTeNIbHOMY HACOCHO-[I€a’paTopHasi YCTaHOBKAa, XHMMBOJOOYHCTKA, TEIIOPUKAIMOHHAS
YCTaHOBKA, CTAHIIM MepeKauku kKouaeHcara, [ PC, ckinaa ma3yrta (yriis) U TOIUIMBOIIOAAYA.

O6beMm aBTOMaTu3anuu npuHuMaercsa B coorBerctBuu ¢ CHull 11-35-76 (pasmen 15 — "ABTo-
MaTtu3anus') v TpeOOBaHUSAMH 3aBOJIOB U3TOTOBUTEIICH TETUIOMEXaHUIECKOTO0 000PYIOBAHHUS.

YpoBeHb aBTOMAaTU3aLIMU KOTEIbHBIX 3aBUCUT OT CJIEIYIOIIMX OCHOBHBIX TEXHUUYECKUX (haKTO-
pOB:

- TUIa KOTJIa (TTapOBOiA, BOJOTPEIHBINA, KOMOMHUPOBAHHBIH - TAPOBOAOTPEHHBINH);

- KOHCTPYKIIMHU KOTJIa U ero o0opyioBaHus (0apabaHHbIN, NPSIMOTOYHBIN, YyTYHHBIN CEKIIMOH-
HBIM ¢ HAJTYBOM U Jp.), BUAA TSITH U T.I1.; BUJA TOIUIMBA (TBEp0e, KHUAKOE, ra3000pa3Hoe, KOMOH-
HUPOBAHHOE - Ta30Ma3yTHOE, MBIJIEBUIHOE) U TUIIA TOTUTHBOCKUTatotero ycrpoiictea (TCY);

- XapakTepa TEIJIOBBIX HArpy3ok (MPOU3BOJCTBEHHBIC, OTONMUTENbHbBIC, WHAUBUAYAIbHBIE U
T.L.);

- YUCJIa KOTJIOB B KOTEJIHHOM.

[Ipu cocraBieHun cxembl aBTOMATU3AlMU IPETyCMaTPUBAIOT OCHOBHBIE MOJICUCTEMBI aBTOMa-
TUYECKOT'O PETYJIUPOBAHUS, TEXHOJIOTUYECKON 3aIIUThI, TUCTAHIMOHHOTO YIpPaBJIEHUS, TEIJIOTEX-
HUYECKOTO KOHTPOJISI, TEXHOJIOTNYECKON OJIOKHUPOBKH M CUTHAJIM3ALINH.

4.2, ABTOMaTH3ANMUSA MapoBbIX KOTJ/IOB

HpI/I ABTOMAaTU3allvy IMapOBbLIX KOTJIOB PCIIAIOT 3aJja4r TCIIOBOI'0 KOHTPOJIA U TEXHOJIOTHYC-
CKOH CUTHaJIM3alluv, aBTOMATUYCCKOI'O YIIPABJICHHUA, PCTYJIIMPOBAHUS U 3alIIUTHI.

Tennoeoui konmposnw

Opranm3anys TEIIOBOr0 KOHTPOJIS M BBIOOP MPHUOOPOB OCYIIECTBISIETCS B COOTBETCTBUU CO
CJIEIYIOLMMHU NPUHIIUIIAMH:

— TapaMmeTpbl, HaOIIOIEHHE 32 KOTOPBIMH HEOOXOIUMO JIsi DKCIUTyaTallid KOTEIhHOM, KOH-
TPOTUPYIOTCS TTOKA3BIBAIOIIIMMHE IPUOOpaMH;

— MapaMeTphl, I3MEHEHHE KOTOPBIX MOXKET MPUBECTH K aBAPUHUHOMY COCTOSIHHIO 000py/IOBa-
HUS, KOHTPOIUPYIOTCS CUTHATU3UPYIOMIUMHU TMOKA3bIBAIOIINME PUOOpPaMH;

— TMapaMeTphl, y4eT KOTOPHIX HEOOXOaUM I aHaidu3a padoThl O0OPYIOBAaHUS WM XO3S5H-
CTBEHHBIX PacyeTOB, KOHTPOIUPYIOTCS PETUCTPUPYIOIIMMH UIH CYMMHUPYIOLITUMH PUOOpaMHU.



Jl1st TapoBBIX KOTJIOB TPeOOBAHUS K KOHTPOJIIO TEIUIOTEXHUYECKUX MTapaMeTPOB OMPEIeIISIOTCS
pabourM aBieHUEM Napa U pacyeTHON MapoIrporu3BOUTENbHOCTHIO. Hanpumep, mapossie razoma-
3yTHbIe KOTIbI J[E-25-141'M (puc. 4.1 u 4.2) 000pya0BaHbl MOKa3bIBAIOIIUMHI IPUOOpAMH JIJIsSI U3-
MEpPEHHUS:

— TeMIIepaTypbl MUTATEIbHON BOJIBI O M IIOCIIE S3KOHOMail3epa TEXHUYECKUMU TEPMOMETPAMU
1 tuma 7/ wn V;

— TEMIEpaTypbl Iapa 3a MapoleperpeBaTesieM 10 IVIABHOM MapoBON 3aJBUKKM TEXHUYECKUM
TepmomeTpoM 3 tuna I/ uinm Y

— TeMIepaTypbl YXOISIIUX a30B MUJUTUBOIbTMETpoM E4 tuna [174540/1,

— TeMIIEpaTypbl MazyTa TepMomMeTpom 2 tuna I/ unu Y,

— naBieHHs Tapa B OapabaHe MOKa3bIBAIOIIUM MaHoMeTpoM 25 tumna MI14-Y u mokasbiBaro-
UM CaMOTIHUIITYIITUM BTOPUYHBIM ITpruoopom 20 tuna KCY1-003;
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— JaBJICHUS TIapa y Ma3yTHBIX opcyHOK MaHoMeTpoM 15 tuna MI1-4Y;

— J1aBJIEHUS IUTATEIbHOW BOJABI Ha BXOJE B SKOHOMaW3ep IOCIE PeryJupyrolero oprana Ma-
HomeTrpamu 25 tuna MII-4V; naBiaeHus BO37yXa MOCIE JTYThEBOIO BEHTUJISATOPAa HAIIOPOMEPOM
MeMOpaHHbIM THa HMJI-52 u TsronamnopomepoM IudepeHIaTbHbIM KUAKOCTHBIM 26 TUIA
T/[7K1%6300;

— JIaBJIEHUS Ma3yTa K KOTiIy mMaHoMeTpamu 16 tuma MII-4Y u nokasplBarOIlUM BTOPUYHBIM
npudopom 13 Tuna KCY1-003;

— JTABJICHUS Ta3za K KOTIy HarmopomMepaMH MeMOpaHHBIMH MOKa3biBaromumu tuna HMJ/I-100 u
MMOKa3bIBAIONIUM CaAMOTHUIITYIITUM BTOPUYHBIM ITpuoopom 12 tuna KCY1-003;

— J1aBJIEHUS Ta3a K 3aaJIbHUKY MaHoMeTpoM 34 tuna MI1-4V;

— pa3pekeHusi B TOIKE KOTJIa TATOHAIIOPOMEPOM MEMOpaHHBIM MOKa3blBaromuM 14 Tumna
THMII-52;

— pa3pexeHus mepe]] ABIMOCOCOM TATOHANOpoMepoM Au(epeHIHATbHBIM KUAKOCTHBIM 18
tuna T/PK2*4000;

— pacxoja mapa audpmanomerpom 33 tuna JJCC-7111u-M1;

— pacxopa rasa qupmanomerpom 31 tuna JJCC-711Un-M1,

— pacxoja ma3yta cueTdyukom mazyra 32 tuma CMO-200;

— conepxkanusi CO2 B yXOIAIIIMX Ta3axX MEPEeHOCHBIM razoananusaropom 30 tuna K7'4-1-1;

— YpOBHs BOJIbI B OapabaHe BOJIOMEPHBIM CTEKJIOM 28 U MOKA3bIBAIOIINIM CaMOIUIIYIIIUM BTO-
puaHbIM iprbopom 29 tuna KCY1-003.

YpoBeHb BOJbI B 6apabane KOTia, pa3pexkeHre B TOIKE, IaBIEHUE Ta3a K KOTIY, IaBlIeHUEe Ma-
3yTa K KOTJIy U JIaBJIEHUE BO3]lyXa I10OCJIE AYThEBOIO BEHTUIISATOPA KOHTPOJIUPYIOTCS CUTHAIUZHUPY-
oMy ipudopamu — nudpmanomerpom E35 tuna JCI-4Cr-M1, natuukom-pene Hamopa U TATH
E22 tuna /[HT-1, natunkom-pene Hanopa E19 tuna /[H-40, MaHOMETPOM 3JIEKTPOKOHTAKTHBIM T10-
kaspiBaromuM E23 tuma OKM-1V, naruukom-pene Hamopa FE21 tuma /[H-40 u cUrHaIbHBIMHU
namnamu HL3 - HLT.
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B cxemax aBromatuzanuu (puc. 4.1 u 4.2) npeycCMOTpPEHO yIpaBieHUE:

— 3JIEKTPONPUBOJAMHU AyThEBOr0 BeHTUIsITOpa 2M u avimococa 1M co mura [[]-/{E ¢ ucnoJib-
30BaHueM Kitouel ynpasieHus 2541 u 1S41; anextpoasurarenb AyThb€BOr0 BEHTUIISITOpA BKIKOYa-
€TCsl TIOCIIE BKIIIOUEHUS ABIMOCOCA; JJIsl OTKJIFOUEHHUS OJIOKUPOBKHU B CXEME YIIPaBJICHUS MTPEIyCMOT-
PEH KITI04 OJIOKUPOBKHU 2SA2;

— anekTponpuBogamMu 4M u SM 3anBuxek Ha Mazytonpoojie co mura KUIIT karouyamu yrpas-
snenunst 454 u 5SA4;

— anekTponpuBogoM 3M 3aJBIKKM Ha MapomnpoBoje co uuTa [/]-/[F KHONKaMu yIpasiie-
uus 3SB1, 3SB2, 3SB3;

— PO3KUTOM KOTJIa KHOMKaMu yrnpasieHus SB1 (myck) u SB2 (CTOIT) U OCTaHOBOM KOTJIa KHOII-
Kamu ynpasienus SB4 (o mecty) u SB3 (co murta [I[-/]E).

Pezynuposanue

Jnia xotnoB tunoB JE u KE npenycMaTpuBaeTcsi aBTOMaTHUECKOE PEryIMPOBAaHUE MPOIIECCOB
TrOpeHus U MUTaHus BoJI0H [6].

ABTOMaTHYECKOE MOJIep)Kannue TpedyeMoro nporecca ropenus koria JE-25-14I'M (puc. 4.2)
OCYILIECTBIISIETCS ClIeyrolM o0pa3oM. Posb perynsaropa TomyBa (Harpy3KHu) BBIITOJIHSAET peryiis-
TOp JaBieHUs mapa B 6apabane kotia £9, KOTOpBI molydyaeT UMIYJIbC OT IpeodpazoBaTest n3Me-
putenbHOro u36sTouHoro nasienus £9* tuna CAIIOUP-22/IM-2151 u yepes TpeXMO3UIIMOHHbIHA
yeumurens £9° tuna ¥29.3 BosneiicTByeT Ha 3NEKTpUYECKHil 0JHOOOOPOTHBINA MCIOMHUTEILHbI
MexanusM E9°, m3MeHss momady Maszyra K KOTIIy Wid perynsitop E8, BoszaeicTByromuii Ha UM
E8®, usmeHnss pacxo ra3a K KOTIy.

Jlia nojzep kaHusl ONITUMAIBHOIO COOTHOIIEHUS TOIUIMBA M BO3JyXa IPEIyCMOTPEH peryJs-
TOp Bo3ayxa ES, KOTOpBIN MOTy4aeT JBa BXOAHBIX UMITYJIbca aBJIeHUs: | - UMIYIbC JaBJICHUS ra-
3a (Ma3yTa) mepej TopekaMu OT TpeoOpasoparens gaBneHns MazyTa E5° tuma CATIOUP-22]11-
2160 unu ot mpeobOpazoBatens aasneHus raza £5° tuna CAIIOUP- 22]11-2130; 2 - uMmynbsc 1aB-
JIEHUs BO3/yXa Mepe]] TopekaMu OT nmpeodpazosatesns aasienus £5* tuma CAIIOUP-

22]11-2120. B npouecce peryaupoBaHus perysaTop Bo3ayxa £S5 uepe3 TpexXMno3UlMOHHbIA YCUIIU-
tens E5' tuma ¥29.3 BoszeiictByer Ha MM E5” nanpasnsiomero anmnapara JyThbe€BOrO BEHTUIATO-
pa.

Co3anne ycTOMYMBOTO pa3pekeHus B TOMKE KoTia B mipeaenax ot -20 go -30 [1a ocymectis-
eTcs peryysiTOpoM paspexeHus £6, KOTOpBIHA MoTyyaeT UMITYJIbC OT MPeodpazoBaTess pa3perkeHus
E6¢ tuma CAITOUP-22]IB-2210 u uepe3 TpeXHMO3UIMOHHBIH ycumuTens E6° Tuma V29.3 Bos-
neiictByet Ha MM E6® npiMococa.

Takxum 00pa3oM, ¢ TOMOIIBIO PEryasSsTOpoB TornBa E8 wim E9, Bo3ayxa ES u pa3pexenus E6
MOJIIEP>KUBAETCsl ONTUMANBHBIN MTpolece ropeHus kotia. B kauectse perynaropos E8, E9, ES u E6
HCIIOJIE3YETCS MPUOOP PErYIUPYIONIHA ¢ UMITYJIBLCHBIM BbIxooMm PC29.1.12.

PerynupoBanue nutaHus KOTJIa OCYIIECTBIISETCS PErYyIATOpPOM YpOBHS B OapabGane xoria E7
tunma PC29.1.12, KOTOpbIN MOTydaeT UMIYJIbC OT MPeoOpa3oBaTesis U3MEPUTEIBHOTO Pa3HOCTH
nasnenuit £7¢ tuna CAII®UP-22]1]1-2420 u uepe3 TPeXNO3UIMOHHBIH yeumu-Tens £7° Tuna ¥29.3
Bo3eiicTByeT Ha MM ETP perymupyromiero kjiamnaHa, YyCTaHOBJIEHHOTO Ha TPyOONpPOBOJE IUTA-
TEJIbHOU BOABI K KOTILY.

B cxeme aBromarmzanuu mapoBoro kotina KE-25-14C, pabGortaromiero Ha TBEPIOM TOIUINBE
(puc. 4.3 u 4.4), UMEIOTCS HE3HAYUTENBHBIC OTIMYHS B PEIICHUU 33]a4 TEIJIOBOTO KOHTPOJIS U aB-
TOMAaTHYECKOTO PETYIMPOBAHUS 110 CPAaBHEHUIO ¢ KOTIoM JJE-25-141°M, a pemieHre BOTPOCOB aB-
TOMAaTHYECKOTO YIIPABJICHUS SJIEKTPOIPUBOJAMH OTIMYAETCS B 3HAUUTEIBHON CTETIEHH.

Hwmxe paccMOTpUM OTIIHYHS M OTIOJTHEHUS 1O BCEM BHIIAM aBTOMaTu3anuu kotiaa KE-25-14C
(cMm. puc. 4.3 u 4.4) o cpaBHeHHIO ¢ KOTIOM JJE-25-141"M.

Tennoeou konmposnw
Y cTaHOBIIEHBI TOKA3bIBAIOLIUE TPUOOPHI I U3MEPEHHUS:



- TeMIepaTypbl BO3/lyXa JI0 M MOCE BO3IyXOMOAOrpeBaTeliss TEXHUUYECKUMHU TepMoMeTpamu 4
u 3 tumna I/ nin Y,

- TEMIIEPATYPHI YXOSAILIUX Ta30B 0 SKOHOMal3epa U nepej AbIMOCOCOM MUJUIMBOJIBTMETPOM 8
tumna [114540/1, rp. XAes;

- TEMIIEPATypPhl CETEBON BOJIBI B OOpAaTHOM TPYOOINPOBOJE KATOpUdEpa TEXHUUECKUM TEPMO-
MeTpoM 5 tuna I[1 wim Y

- IaBJICHUS BO3/[yXa OCTPOTO JAYThs MEPE]] COIUIaMU MOCIIE PETYIUPYIOIIUX OPraHOB TATOHAIIO-
pomepamu nuddepeHmanbHBIME XuAKOCTHRIMA 9, 10, 11, 12 u 13 Tuna T/{2K 1x1600;

- Co/Iep)KaHHME KHUCIOPO/a B YXOMAIIUX ra3ax IMEepPeHOCHBIM ra30aHAIN3aTOPOM KUCIopoaa 29
tuna MH5106-2.

Ynpaenenue

[IpenycMoTpeHo ynpaBieHue co mura apromatusaunu [[[KE:

- AJIeKTponpuBogamMu 3M BEHTUIISITOpPA BO3BpaTa YHOCA M3-1OJ KOTiIa U 4M LenHO# pemeTku
KIto9aMu ynpasneHust 3S4 u 454,

- 3JIEKTPONPHUBOAMU MTHEBMO3a0packiBaTened SM u 6M kimtouamu ynpasienus 5S4 U 6S4;

- DJIEKTPOTPUBOAOM 7M CKpEnepHOTO MOAbEMHUKA KIto4aMu yrpaBieHus: 754, 7SA1 u xHOn-
kamu yrpasieHus: 7SB1 u 7SB2.

VYnpasienue snekrporpuBogaMu 9M mexanusma yaaineHus npoBaia u 10M BeHTMIIATOpA
BO3BpaTa yHOCa W3-TI0Jl IIMKJIOHOB Ha
puc. 4.3 He HOKa3aHo.

Pezynuposanue
B cxeme aBromaTHueckoro peryiaupoBanus kotia KE-25-14C (puc. 4.4) MOMONHUTEIBHO yCTa-
HOBJICH PETYJISITOP HeNpepbIBHOU npoayBku 34 tuna PC29.1.12, npeaHa3HauyeHHbIN sl aBTOMaTH-
3alMU Mpoliecca yAaleHus coJield U3 ColeBOro oTceka. Perymsatop 34 monydaer oJuH BXOJIHON M-
myJbC OT mpeoOpasoBarens pacxoja mapa 34%, a apyroit - ot MM 348 1o nonoxenuio BHIXOIHOTO
3BeHa (0OpaTHas CBs3b). BEIXOAHOMW CHUTHAI OT peryistopa 34 mocTymnaer yepe3 TPEeXMO3UIIMOHHBIN
yeunurens 34° ma UM 348, ycranoBnenuslii Ha TpyOOIPOBO/IE HENPEPBHIBHOM TIPOLYBKH.

Texnonocuueckue 3auyumaol KOmM106
B aBapuifHBIX CHUTyallMsAX YCTPOMCTBA TEXHOJOTHYECKON 3aIIMUTHI JOJKHBI THOO OCTAHOBHUTH
KOTeJ, JJMOO MEepPEeBECTU €r0 Ha PEXUM MOHIKEHHOW HArpy3Kd WA OCYIIECTBHUTH HEKOTOPHIE JIO-
KaJIbHbIE OTIEPALIMH. 3aTEM BBISBISAETCA U JTUKBUAUPYETCS IPUUUHA HAPYILICHHUS.



O 1-$Z-] Br1od 0 Jogodell HHIBEHIBMHOLIIE H BIrOdIHON OIOHOLTIDL BHAX]) "€ {7 01 ]

l 1 1 L
% % % W | oo ms|  |rm A M
3 _||® AW ma % ﬁw ow o_w 1T, .ﬂmm
| [FH [T 1w MHTTREHTIRH.THO =5
T /ST @B \Hmgo GEy O 0 Fasy fTvad) fosie T oy N\EsHr mww @ voHyHdedE S & m
NIEAANEY YN H LAV IPAN I H Aaxo g H
2 T o
OTNSTNFC 9Ty (ST IT\(52 g¢ =
Id /\1d @u \g} vIAVT VI M
H H H
- e - =
royfec 6T 0z OF N 6N (TTN (21N /8T EINATON| AT 01N 6 N\ /BEN/LEN /05 oy & +T 5 ES
Z /NI 10 i m.@ m@ AN AN @ 1 /| \aa s M s s ivsy H o |8 8
1m3] N STH L TH g ES
A =lo [ a|= — | & = | ! TN CER w |= |
A EEREEE =2z EERE |zl EERE| |3 ZEE R |
S5 (2| | 22| |EIF|E 25l FREES (S IS | EEEE £[3 =225 |-
s E I IFE 28] 151 |8 =15, |F FEEF R |58 | 9|56|3 2|8 =227 Y |&
¢ ¢ S | 22| |2]| |= 4 SEZ| 4 ® = g2 =15 5
= 22| |E| |2 | 2R | S NS dE g
= E = = T T =|= =
=8 = m = - L 2 = == E
g = T w =) v
= = = = U % — [ ) =] =
z|12 E E |etimogron y/j iliinsi ) A 2|3 E
el = m ‘Hdawado T )— U = m =
| - | roaud] exLamad HE
C PIIO ], D)
aHegedeq e
4 CP> vreaodu
AIVH%E@HEH%
@ LY 1 Tomud[] rauImIol daxHAg
BIION TOLL @ Ful%# qIraredad.I0TOLIOXATEOY
£ BOOHA T T TS
- ﬂ ereddgeod wdors P— dOIEIHMIHAT HOTSOILAT!
EHIIE TEIOIBH
/NN )/ dozsiHiHay OJOHDOHAATT Eﬁx WITIAT80 >L _
8.4
¢ o 594 & R |
7 b ]
BALoHOdIoA >
LT "5 o ki N7 @
3 dogpudorrey
ém,.EmoEﬂoﬁom &7 //

d0D00BH
XITHYII3LBLHIL L()

RAdOIREHMIIBHROERT OJ0HIOHadAT B A
KLoldr orfgoraat g %

BHOIDIHIT TOL-EH BOOHA

2000MI9]]

rIrdgsod dolEIMIHAg

1 IIYCK B JIeiicTBUE KOTIIa OCYHICCTBIIACTCA ACKYPHBIM IEPCOHAIOM.

(v

IToBTOpHBI



g Arodu
peHadadingy

Conesoit oTcex
y

wmArodu yougmdadian dowkrling

NSA
43

E

=

@
E

&

113 saGopHoroe

&

EII 00s

(¢ ond) Tz migod
~1IDIONO  OILAIEROINAAAIT V]

— —]
70°C
T2
JVTheBOH BEHTHIATOR
48
@
1a
o
Perymarop Bosayxa

=
8
:
2
i = o)
: =
E E b = = E g = 'f.)
[} § i_-’ g S a CII
£ | Z|g 2 z|2 &)
o Ex | F|l&e Zlg <
E|E - 1= =
-
. &m g% \Fod WK 06 T E
! = \ o
8
i \ \ @2 g
g = ] é X/ 2.
3 ~
E.- o ¥ E O @ =)
z o I/ g
2 | 2]
= o
= S ¥IT 0% - -4
B
5 —
o,
1 :
|8 o
\‘ SHLCHID E g 8_
2IE) - yoHimdege »-E-
2 ».
E g & oo g gg %‘
= 2 b E (¢4 onud 10) L sou 55_ =
=4 =) E‘E o
2 z 5
& & §
=
=
=
o)
£
)
©
=
=
)
2
Q
<
V_r
g
A

R
14

E20201aTE
exeAdiadarg

Bermuatop BozepaTa
YHOCH H3-T10/1 LIHK/I0HA

INMEEHICHI ANDXD

& || ASA
z

GHLBL))

OL
tadogudy |

JleiicTBHE 3alIUTHI MPOUCXOIUT B JIBa ATAra: MEPBhIM Tal MpeaycMaTpruBaeT Mpeaynpexaaro-
e MEPOTIPHUATHS, a BTOPOH OCTaHOB KOTJA [§].

3amuTel, ASMCTBYIONINE HA OCTAHOB U OTKIIOUeHHE KoTia (cM. puc. 4.1 u 4.3), cpabaThiBalOT
pu:

— MepenuTKe KOTJIa BOJOH (BTOpas CTyneHb 3aiuThl); mpubopsl: £35 (puc. 4.1) u 25 (puc. 4.3);



— MMaJiIecHUH ypOBHS BOJIbI B OapabaHe koTuia; mpubopsl: E35 (puc.4.1) u 25 (puc. 4.3);

— IaJICHUH JAaBJICHUS Ma3zyTa B TpyOONpOBOE K KOTIy IpH paboTe Ha Ma3yTe; mpudop £23;

— OTKJIOHCHUU (TIOHM)KCHUU WJIM TOBBIIICHUN CBEPX JOMYCTHUMBIX MPEICTIOB) AaBIICHUS Ta3a K
KOTJTy 1pu pabote Ha raze; npuodop £19;

— CHIDKEHUHU YPOBHSI TBEPJOrO TOIUIMBA B OYHKEpE TOIUIMBA HIKE JOIMYCTHMOTO 3HAYCHUS;
npu6op 27,

— MOHW)XCHUU JIaBIICHUS BO3/IyXa, MMOJaBaceMoro B Tonky; npudopsl: £21 (puc. 4.1) u 15 (puc.
4.3);

— MMaJICHUU Pa3peKeHUs B TONKE KoTia; mpudopsl: £22 (puc. 4.1) u 16 (puc. 4.3);

— noracanuu (pakena B Tonke; npuoopsl: £27 u E27% (puc. 4.1);

— aBapUIfHOM OCTaHOBE JIBIMOCOCA; MCUE3HOBEHUW HANPSDKEHUS B LEMU 3alIUTHl U HEHCIIPAB-
HOCTH LIETIeH U anmnaparypsbl.

[Tpu ocTaHOBKE KOTJIA BHIMTOIHSIOTCS CIETYIOIIUE ONIEPALIHH:

3aKpBITHE OTceKaromero oprana Y/ win YM (puc. 4.1) Ha TpyOOIIpOBOAE MO1a4YH Ta3a UK Ma-
3yTa; OTKIIOUEHHUE 3JIEKTpojBHUrareneit mueBmosadpaceiBareneit Nel u Ne2 (puc. 4.3); 3akpbiTue
3aIBUOKKH Ha TIaporpoBojie oT Kotia 3M (puc. 4.1) u 8M (puc. 4.3).

4.3. ABTOMaTH3auMs BOAOTPEeHBIX KOTJI0B

Crnenuduka aBTOMaTH3allMM BOJOIPEHHBIX KOTJIOB BBITEKACT W3 MPHUHLMIIA UX ACHCTBUS,
HA3HAYEHUS! U KOHCTPYKTUBHOI'O OPOPMIICHHUSI.

OTtonuTtenbHbIE KOTJIBI XapaKTEPU3YIOTCS JBYMs OCHOBHBIMU PEXHMaMHU pabOThI - 6a30BbIM, C
ITIOCTOSIHHOW TeMIIEpaTypOr TEIJIOHO-

CHUTENsI, ¥ PEryJIMPOBOYHBIM, KOT/Ia TeMIepaTypa BOJBI 33/1a€TCSl B BHJIE MPOrPAaMMBI B COOTBET-
CTBMHM C OTOIUTEIbHBIM IpagukoM. Takum oOpazom, IJIaBHBIM [TApaMETPOM SIBIISIETCS TEMIIepaTypa
BOJIBI 32 KOTJIOM [7]. Jpyro# BaxHOW 0COOEHHOCTHIO TaKMX KOTJIOB SIBJISIETCS OTCYTCTBHE aBTOMa-
TUKU MHUTaHUS, TaK KaK B 3aMKHYTOM IUPKYJISLIHOHHOM KOHTYpPE BOJa HE MEHSET CBOETO arperar-
HOro cocTtosiHus. [l mpumepa paccMOTpUM CXeMbl aBToMatu3anuu (cM. puc. 4.5 u 4.6) Bojo-
rpeitHoro xotia KB-TC-20, paGoTaromiero Ha TBEpI0M TOILIUBE.

Tennoeou konmponw

Bonorpeitabie kotiel KB-TC-20 (puc. 4.5) ¢ Temnepatypoit Bosl Beiie 115 °C obopyayroTes
MOKa3bIBAIOLIMMH IPUOOpPAMHU AJISl U3MEPEHUS:

— TeMIIepaTypbl BOJIbI HAa BXOJE B KOTEN IOCJIE 3aIOPHOM apMaTypbl TEXHUYECKUM TEPMOMET-
pom 25 tuna I/ wnu Y,

— TeMIepaTypsl BOAbl Ha BBIXOJE M3 KOTJa JI0 3alIOPHOM apMaTypbl TEXHUYECKUM TEPMOMET-
poM 24 tuna /7 unu ¥ u perucTpupyrommM ypaBHoBeeHHbIM MocToM 3 tTuna KCM1-003 rp. 5077

— TEMIIEpaTypbl BO3/lyXa 10 M IOCJI€ BO3yXOIOJ0rpeBaTeNsi TEXHUYECKUMU TEPMOMETPAMHU
23 u 2l tuna Il unn V;

— TeMIepaTypsbl YXOAAIIMX ra30B TepMOMETpoM 22 Tuna /7 wini ¥ u MUIIMBOJIBTMETPOM | TH-
na [714540/1 tp. XAes;

— JIaBJIEHUS BOJIbI HAa BXOJIE B KOTEJI IOCTIe 3alI0pHOM apMmarypbl MaHoMeTpoM 11 tuna MI1-4V;

— JIaBJICHUS BOJIBI HA BBIXOZE U3 KOTJIA JI0 3all0pHOM apMaTypsl MaHoMeTpoM 12 tuna MI1-4Y n
peructpupyromm npudopom 9 tuna KC/[1-018 ¢ mpeoOpazoBareneM AaBiICHUS (IaTYUKOM) THIIA
AM,

— JTaBJIEHMS BO3AyXa: MOCJE JYyThEBOI0 BEHTUJISTOPA HAllOpoMepoM MeMOpaHHbIM Tuna HIIM-
52; mepen mHeBMOo3a0pachIBaTeIsIMUA M COIJIAaMHU MO/ PELIETKON TAroHanopomepamu auddepeHun-
anbHbIMU 4



tuna T/K 3x1600 (2 mit.); mocie JOMOHUTEIBHOTO TyTheBOr0 BEHTHIIATOPA TATOHAIOPOMEPOM 7
tuma T/PK 1x1600; mociie BEeHTHIIATOpa BO3BpaTa yHOoca TaroHaropomepoM 6 tuna 7/17K 1x6300;
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— pa3pekeHus B TOIKE KOTJIA TATOHAIIOPOMEPOM MEMOpPaHHBIM MOKa3bIBatouM 5 tuna THMII-52;
— pa3peXeHHsI B TaA30BOM TPaKTE M IMEepeI TbIMOCOCOM TsroHaropomepom 8 tuma T/2K 3x4000;



Jlnst mpuMepa pacCMOTPUM CXEMbI aBToMartu3aiuu (cM. puc. 4.5 u 4.6) BOJAOTPEHHOT0 KOTJIA
KB-TC-20, paboTaromiero Ha TBEpAOM TOILIUBE.

Tennoeoii konmponw

Bonorpeiinbie kotibl KB-TC-20 (puc. 4.5) ¢ Temneparypoii Boas! Boiie 115 °C o6opyayroTcs
MOKa3bIBAIOLIMMH IPUOOpPaMHU JJISi H3MEPEHUS:

— TeMIIepaTypbl BOJIbI HAa BXOJE B KOTEN IOCIIE 3alIOPHOM apMaTypbl TEXHUYECKUM TEPMOMET-
pom 25 tuna I7 wnu Y,

— TeMIepaTyphl BOAbl Ha BBIXOJE U3 KOTJa JI0 3alIOPHOM apMaTypbl TEXHHUYECKHM TEPMOMET-
pom 24 tuna /7 unu ¥V u perucTpupyroumm ypaBHosemeHHbIM MocToM 3 tuna KCM1-003 rp. 5017,

— TEMIIepaTypbl BO3/lyXa 10 U IOCJIEe BO3yXOIOJAO0rpeBaTeNsi TEXHUYECKUMU TEPMOMETPAMHU
23 u 21 tuna I/ unu V;

— TeMIepaTypbl YXOASAUIMX ra30B TepMOMETpoM 22 Tuna [/ uid ¥ u MUWUIMBOJIBTMETPOM | TH-
na 1714540/1 tp. XAes;

— JaBJIEHUS BOJIbI HAa BXOJIE B KOTEJ MOCTe 3al0pHOi apMatypbl MmaHoMeTpoM 11 tuna MII-4Y;

— J1aBJICHUS BOJIbI HAa BBIXOJIE U3 KOTJIA J0 3allOpHOI apMaTypsl MaHOMeTpoM 12 tuna MI1-4V u
peructpupyomum npudopom 9 tuna KC/J1-018 ¢ npeoOpazoBarenem IaBieHUs (JaTYUKOM) THUIIA
AM,

— JaBJICHMS BO3AyXa: MOCIE JYyThEBOIO BEHTUIISTOPA HAIOPOMEPOM MeMOpaHHbIM Tuna HIIM-
52; mepen mHeBMO3a0pachIBaTeSIMUA M COIJIAMHU TIOJ PEUIETKON TAroHarmopomepamu auddepeHmn-
anbHbIMU 4
tuna T/PK 3x1600 (2 mit.); mociae JOMOTHUTEIBHOTO AyTheBOr0 BEHTUIATOPA TATOHATIOPOMEPOM 7
tuna T/PK 1x1600; mocie BeHTUIISITOpPa BO3BpaTa yHoca TaronanopoMmepoM 6 tuna 7/{2K 1x6300;

- pa3peKeHus B TONKE KOTJIA TATOHAIIOPOMEPOM MEMOpPAaHHBIM MOKa3bIBatoluM S5 tuna 7THMII-
52;

- pa3peXeHus B TA30BOM TPAKTE U MEpe]] IbIMOCOCOM TsroHarmopomepom 8 tuna T/K 3x4000;

- pacxojia BOJbI yepe3 KoTes nmpudopom ¢ auddepeHnunanbHO-TpanchopMaTopHOit cXxemMou 1o-
Ka3bIBAIOIIMM W CAaMOITMIIYIIUM C JBYXITO3WITMOHHBIM CHUTHAIM3HPYIONINM YCTpOWCTBOM 18 THma
KC/71-004 (¢ natuukom JM);

— COJIepKaHUs KACIOPO/ia B YXOIAIINX ra3ax razoaHain3aropom kuciopona 17 tuna MH5106-
2.

JlaBneHre BOABI Ha BBIXOJIE M3 KOTJIA, PacX0/1 BOABI Yepe3 KOTell, TeMIIepaTypa BOJIBI Ha BXOJIE
Y Ha BBIXOJIE U3 KOTJIa KOHTPOJIUpYOTCs pudopamu 9, 18 u 3.

Ynpaenenue

B cxeme aBromaruzaiuu (cm. puc. 4.5 u 4.6) nperyCMOTPEHO yIpaBiieHUE:

— 3JIEKTPONPHUBOJAMU JbIMOcoca 1M, nyTheBOro BEeHTHIATOpa 2M M BEHTHJISATOpa BO3Bparta
yHOca 3M co muTa ympaBlIeHHUS C UCIOJIb30BaHUEM Kitouel yrpasienus 1S4, 254 u 3S4; snek-
TPOABHUraTeNU TyTHEBOIO BEHTUJIATOPA M BEHTHJIATOPA BO3BpaTa YHOCA BKIIIOUYAOTCS MOCTE BKIIIO-
YEHUS ABIMOCOCA; JITISl OTKITFOUEHUS OJIOKHPOBKH MPEAYCMOTPEH KITFOY yIpaBieHus: SA6;

— 3JIEKTPONIPUBOIOM JONOIHUTENBHOTO JyThEeBOIO BEHTHIIATOpPA 4M KitouoM yripaBiieHUs 454,

— DJIEKTPONPUBOAAMH IIETTHOW PEmIeTKH SM U mHeBMOMeXaHW4YecKnX 3al0paceiBaTteneir 6M u
7M xmrouamu ynpasieHus: 5SA, 6SA u 7SA; 31eKTpoaABUTaTENN IETTHOW PENIeTKU U IMHEeBMo3alpa-
ChIBaTEJICH BKIIFOUAIOTCS MTOCIIE BKJIFOUEHHSI TyTHEBOTO BEHTHIISTOPA;

— 3JIeKTponpuBoamu 3a1Buxek 9M, 10M u perupkynsiuonHoro Hacoca 11M co mura ynpas-
JICHHS C MCTIOJIb30BaHMeM Kiroueit ynpasnerus 9S4, 10S4 u 11S4.

B snekTprueckux cxemax yrpaBlieHHs 3JEKTPONPHBOJAMU U 3aLIUTHI IPEIyCMOTPEHA CBETO-
Basi TEXHOJIOTHYECKAs CHTHAJIM3AIHSI U CBETO3BYKOBAsI aBapHifHAsI CHTHAITN3AITHSI.

Pezynuposanue
CxeMa aBTOMaTHYECKOIr0 PEryJaupoBaHus BOJAOTPEMHOr0 KOTJIa MpeACTaBiIeHa Ha puc. 4.6.



Perynarop TomnmBa 26 tuna P25.2 momy4yaeT UMITYJIbC O TEMIEpaType BOIBI 32 KOTJIOM OT
narunka Temrepatypsl 26° tuna TCIT w Bo3neiicTByer Ha MM 26" n nanee Ha IUTyHKep THEBMO3a-
OpaceiBareneit Nel u Ne2. OnHoBpeMeHHO perysTop Bo3ayxa 29 tuma P25.1
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MOJIy4aeT JIBa UMITYJIbCA: TI0O PAcXOy TOIUIMBA OT JaT4MKa BBEIXOAHOTO 3BeHa MM 26" perynsropa
TOIUIMBA WM Tepernajy JaBieHHUs BO3[AyxXa B BO3AyXOIoJorpepareie (IO pacxoay BO3[ayXa) U OT
muddepenrmansaoro taromepa 29° tuna JJ72. Perynsarop Bosayxa 28 Tuma P25.1 moiydaer um-
MyJIbC 110 Pa3PEKEHUIO B BEPXHEH 4acTH TOMOYHOM Kamephl oT audQepeHIuanbHoro taromepa 28°
tuna J{T2 u Bo3feiictByeT Ha MM 28" nanpasnsiomero anmapara AsIMOCOCa.

Takum oOpa3om, peryiasiTopbl TOIUIMBA, BO3[AyXa M Pa3pekKeHUs MOJIICPKUBAIOT 3aJaHHBIN
nporecc ropenus kotia KB-TC-20.

JIsl TIOBBIIICHUST HAJEKHOCTH paboThl KoTioarperara KB-TC-20 mpemycMOTpEH PeryJsTop
TeMIeparypsbl (peUUpKyIsAuun) BoAbl 27 Ttuma P25.2, KOTOpbIA MOJy4aeT CUTHAIBI OT JAaTYUKOB
TeMIepaTypbl BOAbl HA BXOJI€ B KOTEJN M Ha BBIXOJIE U3 KOTJIa 27% u 278 tuna TCIT u BO3JICHCTBYET
Ha MM perymupyromero kianana 274, ycTaHOBJIEHHOTO HAa HAIIOPHOM NATpyOKe PepPKYJIAIUOH-
Horo Hacoca. CieoBaTelIbHO, C IOMOIIBIO PEryisTopa 27 obecrneynBaeTcs ONTUMaibHas TeMIepa-
Typa BOJIbI Ha BXO/IE€ B KOTEJ.

Texnonozuueckue 3auumol 60002peiHbIX KOMI06

Boporpeiinble KOT/IbI ¢ MEXaHU3UPOBAHHBIMU CJIOEBBIMU TONKAMM JUISL CKUTAHUS TBEPAOIo
TOTUTHBA O0OPYIYIOTCS YCTPOMCTBAME, aBTOMAaTHICCKU OTKITFOYAIOIINMU TATOIYTHEBBIC YCTAHOBKH
U MeXaHu3MBbl (CM. puc. 4.5), nojarolye TOIIMBO, B ClIyyae:

— MOBBILICHUS TEMIIEPATyPhI BOJBI 32 KOTJIOM; TPHOOp 3;

— MOBBILIEHUN U TIOHWKEHUHU JaBJICHUS BOJIbI 32 KOTJIOM;

npu6op 9;

— YMEHBILICHUH PACX0/a BOJIbI yepe3 KoTel; npuodop 18;

— UCUYC3HOBCHUU HAIIPSIKCHUS B LCIIAX 3allIUTHI;

— aBapUIHOM OTKJIFOUEHHH JIbIMOCOCA.

Jlia npenynpexieHus o0CIyKUBAIOLIEro MepcoHaia 00 OTKIIOHEHUH TEXHOJIOTMYECKHUX Mapa-
METPOB OT HOPMBI BKIIIOYAETCS] TEXHOJIOIMYECKasi CBETO3BYKOBAsi CUTHAIM3ALMS B CIIydae:

— MOBBILICHUS WM MTOHMKEHUSI OT HOPMBI YPOBHS TOIUIMBA B OyHKEpe TOIUIMBA; Npubopsl 14 u
15;

— OTKJIOHEHHUSI OT HOPMBI COJIEpKaHUS KUCIOPOJa B YXOISAIIUX Ta3ax; mpudop 17;

— OTKJIOHEHHMs TEeMIIepaTyphl BOJIbI Ha BXO/I€ B KOTEN; MpHOOp 2;

— O0CTaHOBa KoTJja (IpHu cpabaThbIBaHUM 3aIIUTHI);

— cpa0OaTbIBaHUS 3aIUTHI (YKa3aHUs IEPBOIPUYMHBI).

3akao4eHue

ABTOMatu3ays pabOThl KOTEIBHBIX arperatoB MO3BOJISET MOJIYYHUTh, KPOME MOBBIIICHUS
HAJIS)KHOCTH | YIyYIICHHUs YCIOBUI TPy/a, ONPEIeICHHYI0 SKOHOMHIO ToTuBa. [Ipu aBTOMaTH3a-
IIUH PETYIMPOBAHMS MTPOIIECcCa TOPSHUS U TIMTAHMS arperara YdKOHOMUS TOIUTUBA COCTABIISIET OKOJIO
1-2 %, npu perynupoBaHUH pabOTHI BCIIOMOTATEIBHOTO KOoTelbHOro obopymoBanus 0,2-0,3 % u
IPU PEryJUpOBaHUM TeMIepatypsl neperpesa napa 0,4-0,6 %. OxgHako oOmuue 3aTpaThl Ha aBTOMa-
THU3AIUIO HE JOJDKHBI mpeBbImaTh 10 % cTOMMOCTH yCTaHOBKH.



5. ABTOMATU3ALMUA BEHTUJIALIUMOHHBIX CUCTEM

Cucrembl BEHTWIALUHN U KOHAUIIMOHUPOBAHUS BO3/lyXa CO3al0T HEOOXO UMbl MUKPOKINMAT
¥ KQ4eCTBO BO3AYIIHOM Cpe/ibl B IOMEIICHUSX.

['maBHBIMU 33a7ja4aMy aBTOMATH3AIUH BEeHTHISILIMOHHBIX CHCTEM SBIISIOTCSI 00ECIICUeHHE B T10-
MEIIEHUSIX B 33/IaHHBIX TOYKAaX CHUCTEMBI TpeOyeMOl TemIeparyphl, MOJBUKHOCTH, YHUCTOTHI BO3-
AYIIHOW Cpeabl U HEOOXOJMMOTO BO3MyXOOOMEHa HpPU SKOHOMHOM PAacXOJOBaHWU TEIIOBOW M
JIIEKTPUYECKOM SJHEPIUH.

Ha mpuBoa BEeHTHJIAITOPOB OOIICTIPOMBIIIJICHHOTO U CHEIUAIBHOTO Ha3HAYCHUS PACXOyeTCs
He MeHee 8 % [2] Bceil BbIpabaThIBAEMOI B CTpaHE 3JIEKTPOIHEPTUH, U ITO CTABUT JOMOTHUTEIb-
HBIC 3a]]a4¥ [Iepe] aBTOMATU3AIMel BEHTHISIIMOHHBIX CUCTEM.

B paznen aBroMaTu3anus BEeHTHIALIMOHHBIX CUCTEM BXOJIST CIEAYIOIINE OCHOBHBIE BOIPOCHI:

aBTOMAaTH3alMs NMPUTOYHBIX KaMep; aBTOMATH3allUs CHCTEM aclUpaliH; aBTOMATH3alus BbI-
TSOKHBIX BEHTWISIIIMOHHBIX CHCTEM; aBTOMATH3alMs BO3IYLIHO-TEIJIOBBIX 3aBEC M CUCTEM BO3TYII-
HOT'O OTOIUICHHSL.

5.1. ABTOMaTH3anusl NPUTOYHBIX KaMep

B naHHOM paszjene paccMOTpEHbl THUIIOBBIE PEIIEHUS aBTOMATHU3AaLUU INPUTOYHBIX Kamep
17IK10 + 1/IK150 (t.m. 904-02-14.85 "ABromaru3anus'"), pazpadoranusie ['TIM CAHTEXIIPO-
EKT,

Cxembl aBTOMAaTH3allMU B TUIIOBBIX PEIICHUAX pa3paboTaHbl [ Haubosiee 4yacTo BCTpEYaro-
IIUXCS CiTydaeB (24 TEXHOIOTMYECKHE CXEMBI), KOTOpbIE pa3/eeHbl Ha CIIeIyIOIUe YeThIpe rPyI-
TIBL:

IpsIMOTOYHbIE (cXeMbl 1-12); mpsAMOTOUYHBIE, IEPEKIIIOYaeMble Ha PEXHUM JEXKYpPHOrO OTOILIE-
Hus (cxemsl 13-16); penupKyIsSsHUOHHBIE C BO31YXOHArpeBaTesIMU, padoTarolue ¢ NepeMEHHbIMU
pacxoJaMM Hapy>KHOTO M PELMPKYJSALHUOHHOrO Bo3ayxa (cxembl 17-20); penUpKyJIsLUOHHBIE C
BO3/IyXOHArpeBaresiMu, paboTaroline ¢ IEPEMEHHBIMH PacXoJaMi HapY»KHOIO U PELUPKYIISLIUOH-
HOTO BO3/yXa B pabouee BpeMs, EpeKIIoYaeMble Ha MOJIHYI0 PELUPKYIISIHUIO B Hepabodyee BpeMs
1151 pabOTHI B pEXKUME JIKYPHOTO OTOIUICHUS (cXembl 21-24).

[Tpu pa3paboTKe 3TUX CXEM HUCXOIWIN U3 CICIYIOIIUX MMOJI0KEHHIH:

TEIJIOHOCHUTENb - ropsivyasi BOAA; BO BCEX CXEMaxX aBTOMAaTH3allMy MpelycMaTpUBaeTCsl aBTOMa-
TUYECKas 3allliTa BO3yXOHArpeBareist OT 3aMep3aHusi, KoTopas (yHKIMOHHPYET: NMPH OTKIIIOYEH-
HOM Kamepe, KOIJla €cTh OINAacHOCTh INPOHHUKHOBEHMsI B BO3yXOHarpeBareilb BO3JyXa C OT-
pHLIaTeNbHOM TeMnepaTypol; mpu paboTarolield kamepe, eclid TeMIIepaTypa Bo3ayXa MoCTyMarolle-
IO B BO3JlyXOHarpeBareib, OTpULATEIbHAS.

JUia mpumepa pacCMOTPUM CXEMBI aBTOMAaTH3alUU MPSIMOTOYHOW U PELMPKYISALIMOHHON NpH-
TOYHBIX BEHTWJISILIMOHHBIX KaMep (cM. puc. 5.1 u 5.2) ¢ 0JHUM BEHTHJISATOPOM U AJIEKTpOHArpeBa-
TeJEeM KJlallaHa Hapy>KHOT'O BO3yXa.

Konmponys

B cxeme aBTroMaruzamuu (puc. 5.1) mpenycMaTpruBaeTcs KOHTPOJIb:

- TeMIEpaTyphl TOpsYeii BOJBI B OJAIONIEM U 0OpaTHOM TPYOOIPOBOJIE BO3AyXOHATPEBATEINS
TEeXHUYECKHUMHU TepMoMeTpamu | tuma /75.1 ¢ mpenenom usmepenus 0-160 °C;

- TeMIIepPaTypbl HAPYKHOTO U MPUTOYHOTO BO3TyXa TEXHUYECKUMU TEPMOMETpaMU 2 U 3 TUIIOB
I12.1 u ¥2.1 ¢ npenenom uzmepenwus ot -30 mo +50 °C;

- mepenaja JaBJieHHs] Ha QUIBTPE KUIKOCTHBIM TsAToHanmopomepoM 5 tumna THIK-H c¢ mipene-
oM m3mepenus 0-0,4 xIla.

Aemomamuueckoe ynpaejienue



[IpenycmarpuBaeTcsi Tpu BUAA YIPABICHUS, KOTOPBIC YCTAHABIMBAIOTCS U30MpaTEIeM pexuma

SA2:
— MECTHO€ CO IIuTa ynpaBJIeHI/ISI HpHTO‘lHOfI BeHTKaMepoﬁ; HyCK BCHTI/IJISITOpa OcyH_IGCTBJISIeT-

csl KHOIIKOM yripaBiieHus SB2, a BKIIIOUEHHUE AIeKTpoHarpesarens JH KiamnaHa Hapy»KHOTO BO3/lyXa

KHOTIKOH yripaBneHus SB6;
— onpoOOBaHHE BEHTHIISITOPAa KHOMKOH yrpapineHus SB1, a kjamaHa Hapy)XHOTO BO3/ayxa

KHONKaMH SB3, pacroyio)KeHHBIMU 10
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Puc. 5.1. Cxema aBTOMaTu3anuu NpsIMOTOYHON BEHTHIISIIIMOHHON KaMephl

Tenscmernie
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Puc. 5.2. Cxema aBTOMaTH3aluu PEUUPKYISAIMOHHON NPUTOYHON BEHTHIISLIMOHHON KaMephbl C T1e-
PEKITIOUEHUEM Ha PEKUM JISKYPHOTO OTOTUICHUS
MECTY Y MEXaHM3MOB (JIJIsl TPOU3BOCTBA MTYCKO-HATAJOYHBIX U PEMOHTHBIX padoT);

— IMCTAaHIIMOHHOE M3 O0CITY)KUBAEMOTO BEHTKAMEPOW MOMEIEHHSI ¢ OIMHOYHOTO TTOCTa yIpaB-
JeHUs KHomKamu ympasieHust SB7, SB8 (ympasieHnue snektpoHarpesarenem OH) u SB9, SB10
(ympaBlieHHE 3JIEKTPOIBUTaTeNIeM BEHTUIISITOPA).

[lepen BKIIFOUEHHEM DJIEKTPOABHUrATENs] IPUTOYHOTO BEHTHIIATOPA MPH MECTHOM U JAMCTAHIIM-
OHHOM YNPAaBJICHUW OTKPBHIBACTCS COMOKUPOBAHHBIN C HUM KJIallaH Hapy>KHOTO BO3IyXa, a IOCIe
OTKJIIOYEHHUSI SJIEKTPOJBUTATENS BEHTWIATOPA KIAlaH HApPYXKHOTO BO3yXa aBTOMATHUYECKH 3aK-
pBIBAETCH.

CxeMoil aBTOMaTU3alUyU NMPEAYCMOTPEH 3UMHHMIA U JIETHUM PEXHUMBI YIIPaBICHUS TPUTOYHBIM
BEHTHJISITOPOM, KOTOPBIC YCTAHABITUBAIOTCS KITFOUOM YIpaBIeHHs SA3.



Aemomamuueckoe pezyjiuposarnue

Tpebyemas TeMiieparypa Bo3ayxa B IOMEUIEHUH HOJAECPKHUBAETCS PETYIATOPOM TEMIIEPATYPHI
PB, natunk temnepaTypbl BK KOTOporo pasmeniaerca B moMeuieHuu. B kauectse perynsitopa PB
UCTIOJIB3YETCsl PEryJIATOp TEMIIEPaTyphbl 3JEKTPUUECKUN TPEeXMO3UIHOHHBIN 7D2[13 ¢ uckpobdes-
OIIaCHBIM BXOJIOM, a JaTuuka TemnepaTypsl BK - TepmonpeoOpa3oBaTelib CONPOTUBICHUS MEIHBIN
TCM 0879 (rpamyupoBka 50M1).

Perynarop Temnepatypsl PB 1103BOJISET BBIIOJHUTh PYYHOE PEryJIMPOBAHUE KHOIKAMHU YIIPaB-
neHust S4 u S5, BCTpOSHHBIMH B peryisarop (Ha cxeme puc.5.1 He MoKa3aHbl), U TEM CaMBIM C II0-
MOIIIBIO HCIIOJHUTENLHOTO MexaHu3ma (M) MB1 u knamaHa Ha 0OpaTHOM TEIJIOHOCHTEIIE MOBbI-
CUTb WJIM TIOHU3UTh TEMIEPATYpPy MPUTOUYHOIO BO31yXa.

C nomompto natunka SKS5 obecnednBaeTcs OrpaHUYeHHE MO MUHUMYMY TEMIIEpaTypbl MpH-
TOYHOTI'O BO3/yXa.

[Iponiecc aBTOMaTHYECKOr0 PEryJMpOBaHUs TEMIEPATYPhl BO3/lyXa B IMOMELIEHUN OCYIECTB-
JseTCs clenyrmuM oopazom. M3buparens pexxuma S3 perynsaropa PB ycTaHaBIUBaeTCS B IOJIO-
xeHue "aBromatnueckoe". IIpu OTKIOHEHHMH TeMIlepaTypbl BO3JyXa B MOMELICHUHU OT 3aJJaHHOMI
COIIPOTHBIIEHUE JITaTUMKa TeMIleparypbl BK u3MeHseTcs, U B 3aBUCUMOCTH OT XapaKTepa OTKJIOHE-
HUS TeMIepaTypsl "Bbillle HOPMBI" WK "HUKE HOPMBI" B perynsitope PB cpabaThIBalOT UCIIOTHU-
tenbHble pene K1 unu K2 (Ha cxeme puc. 5.1 He mokaszaHbl), KOHTAKThl KOTOpbIX K1 nnu K2 3aMbl-
KaloTCsA M NojaeTcs HampsbkeHue Ha MM MB1 xnanaHa Ha TEIUIOHOCUTENE BO3J1yXOHArpeBaTesl.
Kianan npuoTkpeIBaeTcst WM IPUKPHIBAETCS, B PE3y/IbTAaTe YEro TEIJIOOTAaua BO31yXOHarpeBare-
151 u3MeHsiercs. Yepes onpeieseHHbI MPOMEXYTOK BpEMEHU TeMIepaTypa Bo3Ayxa B IOMEUICHUU
pUOIMKAETCS K 33JaHHON C YI€TOM JOMYyCTUMON OUIHOKH PEryIUPOBAHUS.

YcroliuuBas paborta cucteMbl aBToMarudeckoro perynupoBanus (CAP) temneparypbl BO3ay-
Xa B IIOMELICHUH JOCTUTAETCA 3a CUET YCTAHOBKHU (BO BpeMs HAJIaJIKU CHUCTEMbI) PACUETHBIX IMapa-
METPOB KOPPEKTUPYIOIIETO YCTPOUCTBA (MMITYILCHOTO MPEephIBATENsl), KOTOPHIM CHA0XKEH peryJs-
Top TO2I13.

Perynsatop 752113 obecrieunBaeT HHTErPaIbHBINA 3aKOH PETYIUPOBAHHUS.

Aemomamuueckan 3auguma

3amuTa BO3AyXOHArpeBaTells OT 3aMEP3aHHUsl OCYIIECTBISIETCS CIIEIYIONIM 00pa3oM:

- MPU OTKJIIOUEHHOW BEHTKamepe U MOHIKEHUM TeMIlepaTyphl BO3[yXa Iepel] BO3AyXOHarpe-
BareneM Jo +3 °C Tepmoperynupyromee ycrpoicTtBo SK2 tuma TV/[2-1-2 naet KOMaHIy Ha Mpo-
IpeB BO3JyXOHarpeBaress MyTeM OTKPBITHS KiamaHa Ha TpyOompoBoje TermaoHocutens. [locie
IIPOrpeBa BO3AyXOHArpeBaTelsl U MOBBIILIEHUH MEepe]l HUM TeMIlepaTypsl Bo3ayxa Ao +5 °C kianan
Ha TPyOOIIPOBO/I€ TEIUIOHOCUTENS 3aKPhIBACTCS;

- IIpU BKJIKOUYCHHUHN BCHTKAMCPLI B XOJ'IO)IHI)II\/JI nepuoa roaa NpeayCcCMaTrpuBacTCsa aBTOMAaTUUC-
CKUH TpeaBapUTEIbHBIA MPOTPEB BO3IYyXOHATrpeBATENs, MPEIIICCTBYIOUINI MYyCKy MPUTOYHOTO
BEHTWJISATOPA, IIyTEM OTKPBITUSA KJlalaHa Ha TpyOOIpOBOJE TeIIOHOCUTENsl. Bpemst mpenBapuTelnb-
HOTO MPOTrpeBa YTOUHSAETCS MPU HalaJKe B 3aBUCUMOCTH OT KOHKPETHBIX MECTHBIX YCIOBUU M MO-
*KeT HaxoauTes B peaenax 60-180 c;

- Ipu paboTarollel BEeHTKaMepe MpU MOHUKEHUH TEMIEPATyphl TEIUIOHOCUTENS TTOCIE BO3IY-
xoHarpesares 10 20-30 °C tepmoperynupyroiiee yerpoictBo SK3 tuma 7V/[2-4 ogaetr KOMaHy
Ha TMOJHOE OTKPBITHE KJIallaHa Ha TPyOONpOBOJE TETUIOHOCUTENS U Ha OTKIIOYEHHE MPUTOYHOTO
BEHTHJISITOPA.

Ha puc. 5.2 npuBeseHa cxema aBTOMaTU3AUKA PEHUPKYISIIMOHHON MPUTOYHON BEHTUIISIIHOH-
HOM KaMephl C NMEPEKIIFOYEHUEM Ha PEKUM J€KYPHOIO OTOIUICHHUS.

CrnemyeT 3aMeTHTh, YTO BOMPOCHl KOHTPOJIS MapaMeTpPOB PEHUPKYIAIUOHHOW TPUTOYHOM
BEHTKaMephl M 3alllUThI BO3JYXOHArpeBaTeNlsl OT 3aMep3aHusi Ha pUC. 5.2 pemarTcs aHaJOTHIHO
BOIPOCaM, PAcCMOTPEHHBIM paHee (cM. puc. 5.1).



Aemomamuueckoe ynpaenenue

B cxeme aBrOoMarmzaruu (puc. 5.2) mpemryCMOTPEHBI ABa peXuMa padOThl BEHTUJISIIMOHHON
KaMepbl: pabounii 1 JeKypHBIH.

B pabGoueM pexxume mpu MECTHOM YIPABICHUU BKJIIOYEHHE AJICKTPOABUTATENsl BEHTUIISATOpA
OCYIIECTBIISICTCS KHOMKOM yrpaBiieHus: SB2, a OTKIIIOYeHHE KHOMKOM ympasnenust SB1. Ilpu nu-
CTaHIIMOHHOM YIIPaBJICHUH KHOMKaMH yrpaBjieHus SB12 (Bkmtouenue) u SB14 (OTKIIOYEHHE) C
OJMHOYHOTO I10CTA AUCTAHIIMOHHOTO YIIPABJICHUS.

B nexxypHOM pexxrMe mpu MECTHOM YIIPaBJICHUU BKIIOUYEHHUE AJIEKTPOIABUTATENS] BEHTUIISATOPA
OCYIECTBISICTCS KHONKOW yrpasienust SB11, a oTkimoyeHne KHONKON ynpasienus SB1. [lpu nu-
CTAaHIIMOHHOM YIIPaBJICHUH KHONKaMH yrpaBiieHus SB13 (Bkirouenune) u SB14 (oTKIOYEHHE) C
OJMHOYHOTO I10CTa yIPABIICHUS.

VYnpasnenue snekTpoHarpeBatenieM JH KianaHa Hapy»KHOT'O BO3/1yXa OCYILECTBIISIETCS aHAJIO-
TMYHO, pACCMOTPEHHOMY YIPaBJIEHUIO paHee (cM. puc. 5.1).

B cxeme aBromaTu3anuu (puc. 5.2) npearycMOTpeHa TEXHOIOTHUeCKas CUTHATU3ALINA:

pabounii pexuM BKJIIOYEH CHTHaJIbHAsS Jiamna HL2; nexXypHbId peKUM BKIIOYEH CUTHAJIbHAsS
namna HL3; pabounii pexum (mpuTodHas kamepa padbortaeT) curHanbHas jgammna HL4. O0vem cur-
HAJIM3alMU HAa OJMHOYHOM IIOCTY JMCTAaHIIMOHHOTO YIIPABJICHUS OMPEIENSETCS A KOHKPETHOTO
00BEKTa HOPMaMH MPOSKTUPOBAHUS U TPEOOBAHUSAMU 3aKa34YHKa.

Aemomamuueckoe pezyiupoganue

B paboyem pexume peryiaupoBaHUE TeMIepaTyphl BO3AyXa B MOMELICHUH OCYIIECTBISIETCS
peryiasaTopoM temmneparypsl PB, natruuk BK KOTOPOro yCTaHOBIIEH B OIIPEACIIEHHOM MECTE B I10-
MELIEHUHU.

[IpuHuun perynupoBaHusl TEMIIEPATyphl 3aKiIodaeTcs B cienyromem. IIpu oTkinoHeHun tem-
nepaTypbl BO3AyXa OT 3a/IaHHOM peryisTop PB BblpabaTbiBaeT yIpaBIsIOIIee BO3EHCTBHE, Mepe-
naBaemoe Ha MM MB4, MB6 u MB1 xnanaHoB pelupKyJIsSLUOHHOIO Bo3ayxa KJ/I-4, HapyKHOTO
Bo3ayxa KJ/I-6 u knanana Ha teruioHocurene KJ/I-1 (cm. puc. 5.2), ¢ TOMOIIBIO KOTOPBIX IOCTUTAET-
Cs1 33JTaHHOE 3HAYEHNE TEMIIEpaTypbl BO3yXa B TIOMELICHUU.

IIpy noHMKEHUHU TEMIIEPATYpPBI BO3AyXa B MOMEIICHUH peryiasrop PB nopaer curnain Ha MM
MBA4, xoTopslii IpUOTKphIBaeT kianad KJI-4. OqHOBpeMEHHO ¢ MoMolIplo OanaHcHoro pene KB1
tuna bHP3I-1 UCHOIHUTENBHBIM MeXaHU3MOM MB6 CMHXpOHHO NpUKphIBaeTcs KianaH KJ/I-6. Ecniu
kinanad KJI-6 3akppIBaeTcs 10 MOJIOXKEHHS, COOTBETCTBYIOILEIO IMPOIYCKY CAaHUTApHONW HOPMBI
Hapy>KHOTO BO31yXa, U TeMIleparypa BO3JyXa B IOMEIICHUU OCTACTCS HUKE HOPMBI, TO C IIOMO-
uisto AM MB1 O6ynet npuoTKpsIBaThes kiamad KJI-1 Ha TEMJIOHOCUTENE U TeMIlepaTypa Bo3AyXa B
MOMENIEHNH OyJIeT MOBBIIIATHCSA 0 33/1aHHOTO 3HAUEHUS.

[Ipn Temmneparype Bo3AayXa B IOMEIIEHUH BBIIIE HOPMBI IIPOLIECC PETYIHPOBAHUS OCYIIECTB-
JsieTcs B 00paTHOM mocieoBaTenbHOCTU. B Havyane npukpeiBaercs kianad KJI-1 Ha TemoHocuTe-
JIe 10 YCTaHOBJIEHHOTO NP HAJAJKE MOJIOKEHUS U Jlajee, eCIM TEMIIEpaTypa ele OCTaeTCs BBIIIE
HOPMBI» [TOIAETCS CUTHAJI HAa IPUOTKpbIBaHUE KianaHa KJ//-6 Hapy»KHOTro BO3/yXa U Ha NPUKPHIBa-
Hue kianaHa KJ//I-4 penupkyisiuoHHOro Bo3ayxa. [locTteneHHo TemmepaTypa Bo3Jyxa B MOMeLIe-
HUH CHIKAETCS 10 3aJaHHOTO 3HAYCHUS.

B nexypHOM pexxrMe MpUTOYHAsi BEHTWISIMOHHAS KaMmepa paboTaeT Kak OTONUTENbHbBIN arpe-
rat. B aToMm pexume paboThl KiamaH Hapy>KHOTo Bo3yxa KJ/I-6 MOIHOCTBIO 3aKphIT. BritoueHue u
OTKITIOYCHHUE DJICKTPOJIBUTATENS BEHTHIISITOPA OCYIIECTBISIETCS AATYMKOM TemIiepatypsl SK7 Turma
JITKbH-53, ycraHoBieHHOro B momenieHnu. Eciu temneparypa Bo3iyxa B IOMEIICHUN HUXKE 33]1aH-
HOM, TO KOHTAKTHI JaTYMKa TeMrepaTypbl SK7 3aMKHYTHI U MTOJIa€TCS CUTHAJI HA OTKPBIBAaHUE Kila-
naHa KJI-4 penupkynsuuoHHOro Bo3ayxa M kinana”a KJI-1 teronocurens. Ilocne momHoro ot-
KpbITus KnanaHa KJ/-4 BKIIFOYAeTCsl AJIEKTPOJBUrareiab BEHTWIITOpa. [Ipy moBbIIeHMN TeMiepa-
TypBI BO3JlyXa B MOMEILICHUH JI0 33JJaHHOTO 3HAYEHUS KOHTAKTHI AaTyrka SK7 pa3MbIKalOTCS U T10-
JTAeTCs1 KOMAH/1a HAa OTKJIFOUYEHHE JIEKTPOABUTATEINl BEHTUIATOPA U HA 3aKpbITHE KianaHoB KJ//[-4 u
KJI-1.



HMpumeyanus:

1. B BeHTKamepax ¢ pe3epBHBIMU BEHTHJIATOpPAMU IPU YTPpO3€ 3aMep3aHusi BO3IyXOHarpenare-
JIsl IPUTOYHBIN BEHTUJISITOP HE OTKJIIOYAETCSI.

2. Jlns moMenieHui ¢ MoKapooIlacHOW Cpelol B cXeMme aBToMaTu3anuu (puc. 5.2) cieayet
MPUMEHSITHh B KAUECTBE JaTYUKa TeMIeparypsl SK7 TepMoperyaupytoiiee yctpoicTro tumna 7V/[0-
8 B3ameH gaTumka temneparypsl JTKAH-53.

5.2. ABTOMaTH3alMsl CUCTEM ACTIUPALMHA

Acnupanus - 3T0 pa3HOBUIHOCTh BEHTWIALMU. 3a7auya aCUPALUOHHBIX CUCTEM 3aKII0YaeTCs
B OTCACBhIBAaHUH BPEAHOCTEH (TIBUIH, TA30B U T.JI.) OT TEXHOJIOTUYECKOTO 000PYIOBAaHMS B MECTaX MX
oOpa3zoBanus. OCHOBHOE Ha3HAYEHHE CHCTEM aclupaliu B JepeBooOpadaThIBaroleil MPOMBIIIIICH-
HOCTH - CO3/IaHU€ HOPMAJIbHBIX CAHUTAPHO TMTMEHUYECKUX YCIIOBUN TPYyAA.

CucreMsbl aciupauy pa3AessioT Ha YeThIpe rpynibl [9]: 6ecKOIeKTOpHbIE, HEPETYIUpyeMbIe
YHUBEpPCAJIbHBIE, PETYIUPYEMBIE OJIHOBEHTHIISITOPHBIE U PETYIUPYEMbIE MHOTOBEHTUIIITOPHBIE.

AHanu3 acUpalMOHHBIX CUCTEM, IPUBEIACHHBIN B [9] MOKa3bIBAET, YTO YCIOBUS MPOU3BOICTBA
B JIepeBOOOPa0ATHIBAIONICH MTPOMBIIIJICHHOCTH B OOJIBITUHCTBE CIy4aeB HE SBIISIOTCS CTAOMIIbHBI-
Mu. [ToTpeOHOCTH B yaneHUH BO3/yXa OT TEXHOJIOTHMYECKOTO 00OpYyIOBAaHUS aCIHUPAI[HOHHOMN CU-
CTEMON MOXKET M3MEHSTHCS B LIIMPOKUX IMpefenax, OT cpeaHero 3HayeHus. lloatomy ans pasnuu-
HBIX [[EXOB U YYaCTKOB C HECTAOMJIbHBIM TEXHOJIOTMYECKUM MPOIIECCOM CUCTEMbI aCITUPALIUU LieJie-
co00pa3HO MPOEKTHUPOBATH C MIEPEMEHHBIM PacXoJ0M Bo3ayxa. [Ipu 3ToM M3MeHeHue pacxoia Bo3-
IyXa TOJKHO OBITh MPEeIyCMOTPEHO B IIUPOKOM JMAINa30He, U OCYLIECTBISITHCS aBTOMAaTHUECKU B
COOTBETCTBHUH C YUCIJIOM MOJIE3HO UCIIOJIb3YEMbIX MECTHBIX OTCOCOB.

B cootBeTcTBHM ¢ KiIaccuduKanuei, npuBeIeHHON B [9], perynupyeMble 0IHOBEHTHIATOPHEIE
CHCTEMBI aclHpalMu ¢ MepeMeHHbIM pacxonoMm Boszayxa (OCAIIPB) pa3fensioT Ha CICAYIOIINe
cucrembl: OCAIIPB-1 - cuctema ¢ nojajep:kanueM paspexenus: B komiekrope: OCAUPB-II - cu-
CTeMa C MOoJiep>KaHueM Tepenasia JaBiIeHusl, a, CJIeA0BaTelbHO, U CKOPOCTH BO3/yXa B TPAHCIIOPT-
HOM TpyOompoBoje (BoznyxoBone); OCAIIPB |1l - cuctema ¢ nmoaaep aHueM pa3pekeHus B KOJ-
JIEKTOpEe U MOJIEpKaHUEM CKOPOCTH BO3JlyXa B TpaHCIOPTHOM Tpyoorposozae; OCAIIPB-1Y - cu-
CTEMa € NOJEPKAHUEM ITIOCTOSTHHOTO PA3pEKEHUS U BO3BPATOM BO3/1yXa B KOJUIEKTOD.

Bri6op TO¥ miM WHOM CHCTEMBI aclUpalliyd 3aBUCHUT OT TakuX (aKTOpPOB Kak: KOd(hHIIMEHT
MOJIE3HOTO MCMOJIb30BAHUS MECTHBIX OTCOCOB TEXHOJIOTMYECKOI0 00OPYAOBaHUS, SKOHOMUYECKUN
U COUUaNbHBIA 3(PPEKT OT yNydllleHus YCIOBHM TpyAa, AMANA30H PEryIUpOBAHUS MPOU3BOIU-
TEIBHOCTH CUCTEMBI U JIp.

Jlnst mpuMmepa pacCMOTPUM CXE€MY aBTOMaTW3aluu acnuparuoHHo cucrembsl OCAIIPB-IV
(puc. 5.3), KOTOPYIO MPOEKTUPYIOT B TE€X CIy4asX, KOTJa JAHUana3oH peryJIupoBaHUsS MPOU3BOIU-
TEJIBHOCTU CUCTEMBI (IO BO3/1yXY) MOXET ObITh MAaKCUMaJIbHBIN U IIPU 3TOM B TEUEHHE CMEHBI IIPO-
JOJDKUTENIBHOE BPeMsl CYIIIECTBYET HEOOXOIMMOCTh B paboTe TOJIBKO OHOTO MECTHOTO OTCOCA.

Texnonornueckass cxema OCAIIPB-IV ¢ uupkynsiiMoHHBIM KOHTYpoM (puc. 5.3) comepKut
MaorabapuTHBINA KOJUIEKTOP, OTBETBJICHUS C 3allOPHBIMU KJIallaHaMHU, TPAHCIOPTHBINA TPyOoIpo-
BOJI, COEIMHAIOMINN KOJJIEKTOP C BEHTWJISITOPOM, TpyOOIIPOBOJA BO3BpaTa BO3JyXa C JAPOCCEIHHOM
1ai00H, COeTUHSIOMNI HUKIIOH (MBIICOTACTUTENb) C KOJIeKTopoM. JlpoccenbHas 1maiiba Ha Tpy-
00mpoBojie BO3BpaTa YCTAaHABIMBACTCS HA €ro BEPTHUKAJIbHOM YydacTke. LIMpKymsiuusi mo3BosisieT
CTaOMIIN3UPOBATh CKOPOCTh B TPAHCIOPTHOM TPYOOIIPOBOJIE M PACXO]] BO3yXa B LIUKJIOHE.

PaGora cucremsl 3akitoyaercs B ciaenytouieM. C U3MEHEHHEM KOJIMYECTBA BKIIFOUEHHBIX MECT-
HBIX OTCOCOB YMEHBINAETCS KOJUYECTBO BO3/1yXa, yIaIsEMOI0 U3 MOMEIIEHUA. B cBA3M ¢ 3TUM pe-
IYJIMpPOBAaHUE Pacxojia BO3AyXa B aCHUPALIMOHHON CUCTEME LieJIeco00pa3HO
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Puc. 5.3. Cxema aBromMaru3anuu acniupamontoi cucremsl OCAIIPB - IV

COBMECTHTD C PETyJIUPOBAHHEM IPOU3BOIUTEILHOCTH BEHTHIISITOPA IIPUTOYHOM CUCTEMBI.

Cxema aBToMaTu3amnuu (puc. 5.3) mpeaycMaTpuBaeT: KOHTPOJIb MapaMETPOB TEXHOIOTHYECKO-
rO TpoIliecca, yIpaBJICHUE AIEKTPOIIPUBOJOM, PErYJIMPOBAHUE PA3pPEKEHHS B KOJUICKTOPE U pac-
X0J1a BO3/1yXa, 110/IaBaeMOT0 B TIOMEIICHHE BEHTUIISTOPOM IIPUTOYHON KaMEpBHI.

Konmponyo

B cxeme aBroMaTu3anuu npeaycCMOTPEHbI CUTHAIBHBIE JIaMIIbl, KOTOPBIE 3arOPAOTCs KaK MpH
3HAYUTEIHLHOM TOBBIIICHHH pa3pexeHus B koyuiekrope (HL1), Tak U mpu MOHWKEHHH pa3peskeCHHsI
(HL2).

[lo BenuuuHe pa3pekeHuss B KOJUIEKTOPE MOXHO CYAWUT HE TOJIBKO O IMPOU3BOJIUTEIILHOCTH
MECTHBIX OTCOCOB, HO M IOJay€ BEHTWJIATOPA, HAIEKHOCTH TPAaHCIOPTHUPOBaHUSA OTX0n0B. Ilpu
BO3paCTaHUH Pa3peKEHUs B KOJUIEKTOPE M CpadaThIBAHMM CUTHAIM3AIMK (3aropaHuu Jamibl HL1)
HE00XO0AUMO MPOBEPUTH COCTOSHUE CUCTEMBI, TaK KaK 3TO FOBOPUT O CHIKEHHM BO3/yXa, MOCTY-
HAKOIIEro B KOJUIEKTOP, a, CJIE0BATEIbHO, O BOZMOKHOCTH OCEJJAHHS OTXO/0B B TPYOOIIPOBO/E HA
y4acTKe OT KOJUIEKTOpa /10 LIMKJIOHA. BkiroueHne curHaiabHOM nammnbl HL2 ykas3bIBaeT Ha CHHMXKe-
HUE TPOU3BOAUTEILHOCTH MECTHBIX OTCOCOB.

JUist u3MEepeHus pa3pekeHusl B KOJUIEKTOPE MOTYT ObITh MPUMEHEHbI MPUOOPHI: CUIb(POHHBIN
taromep 1 tuna 7C u nuddepeHuanbHbIN MOKA3bIBAIOUINN U CUTHAIM3UPYOMUK npubop 1 Tuma
KCA3 u np.

Asmomamuueckoe ynpaenenue
[IpenycmaTpuBaeTcss MECTHOE W AWCTAHIIMOHHOE YIPABJICHUE DJIEKTpoABHTaTeeM M2 BEHTH-
asTopa B2, cOIOKMPOBAHHOTO C ITYCKOM OCHOBHOTO 00opynoBanus. TpeOyemblil pexuMm ynpasiie-
HUSl 3aJlaeTCs YHUBEPCAIBHBIM TepekirodatenieM SA2. MecTHoe YNpaBleHHE OCYIIECTBISETCS
KHOMKaMH yripaByieHus SB1, a qUCTaHIIMOHHOE - KHOTIKaMHM yripaBiieHus: SB2.

Aemomamuueckoe pezynuposanue
Ocob6ennoctbio paboTel cucteMbl OCAIIPB-1Y siBasieTcss TO, 4TO C U3MEHEHHEM KOJMYECTBA
BKJIFOUEHHBIX MECTHBIX OTCOCOB YMEHBINIAETCS KOJIMYECTBO BO3/1yXa, YAAIIEMOr0 CUCTEMON H3 TO0-
MmemeHus. CiemoBarenbHo, s OalaHCca TPUTOKA M BBITSHKKH BO3/AyXa B TOMEIICHUH I€J1ec000-
pa3HO B paCYeTHOM JHUAara30He MJIABHO PETYIHUPOBATh PACXO]l BO3AyXa MPUTOYHOTO BEHTHIISTOPA C
MTOMOLUIBIO HAIPaBIISIIOIIETO amnmnapara, UHIYKTOPHOM My(Thl CKOJIbKEHHS, BapHaTtopa M JIPyrux
YCTPOMCTB.



B cxeme aBTomaruzanuu (puc. 5.3) npeaycMOTpEHBI IBa KOHTYpa PEryJIHUpPOBAHUS, OJJUH U3 KO-
TOPBIX MOJACPKHUBACT 3aJaHHOE 3HAUCHHUE Pa3peKeHUsI B KOJUIEKTOPE, a BTOPOil - TpeOyeMblii pac-
X0/Jl BO3/1yXa IPUTOYHOI'O BEHTUJIATOPA B 3aBUCUMOCTH OT KOJIMYECTBA BKJIFOYEHHBIX MECTHBIX OT-
COCOB.

3alaHHOE PA3PEKEHUE B KOJUIEKTOpPE IOAJEPKUBAETCSA PETYISTOPOM pa3pekeHuss 2 Tuna
PC29.1, xoTophIil TIOJTy4aeT CUTHaI OT IpeoOpazoBatens paspekenus 2° tuna CAIIPHUP-22/[B u
yepes TPeXIO3MIUOHHKI yeunutens 2° tumna Y29.3 BosneiicTByer Ha MM MB2 perynupylomiero
kiamana KJ/I-2 Ha permupKyJISIHOHHOM BO3yXOBoje. Ecim mpuw BKIIOYEHHH BEHTHIIATOpA B2
BKJIFOUEHBI BCE MECTHBIE OTCOCHI, TO BO3JyX C TPAHCHOPTUPYEMBIM MaTEpHUaIOM (ONUIIKH, CTPYK-
KH) Yepe3 KOJUIEKTOP U TPAHCHOPTHBIA TPyOONPOBO/I MOCTYIAET B LIUKJIOH, IJI€ OYUIIAETCS U JBU-
JKETCsl Jlajie€ Ha BTOPYIO CTYNEHb OYMCTKH. B 3TOM COCTOSHMM CHCTEMBI PEryaupYIOLIUil KianaH
KJI-2 3axpsIT. [Ipy yMeHbIIEHHH KOJIMYECTBA BKJIIOYEHHBIX MECTHBIX OTCOCOB pa3peKeHue B KOJl-
JIEKTOPE YMEHBIIAETCS, U CKOPOCTh B TPAHCIOPTHOM TPYOONpPOBO/IE MaaaeT. B 3TOT MOMEHT BKJIIO-
qaeTcs B pabOTy PEryssiTop pa3pexeHus 2 v mojaaet curuain Ha MM MB2, KOTOpbIii MPUOTKPHIBACT
kianad KJ/I-2. YacTh OTOKA BO3yXa M3 BBIXJIONMHOM KaMepbl LIMKIIOHA IO/ JEHCTBUEM PAa3HOCTU
JABJICHUU JBUXKETCS K KOJUIEKTOpYy. TakuMm 00pa3oM, BOCCTaHABIMBAETCS MEPBOHAYAIBLHOE pa3pe-
KEHHE B KOJUIEKTOPE U CKOPOCTh BO3yXa B TPAHCIIOPTHOM TPYOOIIPOBOJIE.

OpnHOBpEeMEHHO BKJIIOYAeTCs B paboTy perynsarop pacxona 3 tuna PC29.1, KoTopslii moixy4aer
CHTHAI OT JaTumKa pacxona 3% Tuna CAIIPUP-22]] v uepes TPeXMO3UIMORHBIN yeuuTtens 3° Tuma
¥29.3 Bo3znelictByer Ha MM MB3 Bapuaropa CKOpPOCTH NMPUTOYHOrO BEHTUIsATOpa. BeHTmisTop
YMEHBIIIACT MM0Iavy BO3/AyXa B AepeBooOpadaThIBAIONIHI 1IeX (YI4aCTOK). DTO CIIOCOOCTBYET 3KOHO-
MUU TETJIOBOM U AJIEKTPUIECKON IHEPTHUH MPUTOYHON CUCTEMBI.

Perynsarop pacxona 3 tuna PC29.1 npu HEOOXOIUMOCTH AOMYCKAaeT BO3MOXKHOCTh MOJIKITFOYe-
HUS JATYUKOB PACX0JIa OT YETHIPEX aCIHUPAIUOHHBIX CUCTEM.

[Ipu npoexktupoBanuu cucreMbl OCAIIPB-1Y ¢ KOJIWYECTBEHHBIM PETYJIHMPOBAHUEM MPOU3BO-
JIUTENbHOCTH MPUTOYHOTO BEHTUJISITOpA HEOOXOIUMO YUUTHIBATH PEKOMEHJIAIIUU, MPUBE/ICHHBIC B
[10].

Pesynbrarel uccnenoBanuii 3¢p(HEeKTUBHOCTH MPUMEHEHHUS Pa3IMYHBIX CIIOCOOOB peryanpoBa-
HUS [IPOU3BOJUTENBHOCTH BEHTHIIATOPOB, IpuBeneHHbIe B [10] moka3bIBaloOT, YTO MPU 3HAYEHUSIX
oTHOcuTebHOTrO pacxona Q/Qo < 70% mist BeHTHIATOPOB Ne 2, 5 - 8 menecooOpa3HO MpUMEHEHHUE
OCEeBbIX Hampasisitolux annapatoB (OHA) n peMeHHBIX BapuaTopoB ckopocteil. s Oonee kpyr-
HBIX BEHTWJIATOPOB LEIEeCO0Opa3HbIM MOXKET ObITh BBIOOp THAPOMY(PTHI, HHAYKTOPHOW MY(QTHI
ckousbkeHust (MMC) unm THpUCTOpPHOTO IpeoOpazoBaTesl YacToT.

OKOHOMMS 3JIEKTPOIHEPIUH, Hanpumep, i BeHtunsaTopa 114-70 Ne 6,3 ¢ ucxogHoi MoOIIHO-
cThio 7,5 KBT 110 cCpaBHEHUIO ¢ BAPUAHTOM BEHTUJISATOPA 0€3 peryaIupoBaHusi COCTABIISIET:

a) JUIs BEHTWIATOpa ¢ apocceneM — 26%; 6) ansa Bentuistopa ¢ UMC unu rugpomydroit —
38%; B) 11 BEHTWISATOPA C PEMEHHBIM BapHaTopoM cKopocTu — 41%; r) s BeHTUIsATOpa ¢ TUPU-
CTOpHBIM TIpeoOpaszoBarenem — 2%.

OnHaKo ¢ yBETMYEHUEM MOIIHOCTH AIIEKTPOABHUTATENs, HAIPUMED, /Ui BeHTHIsiTopa [[/4-76-16
C UCXOJIHOM MOIIHOCTBIO 58 KBT, 5KOHOMMUSI 3JIEKTPO3HEPTUHU NIPU PETYIUPOBAHUU (IO CPABHEHHIO
C BapuaHTOM 0€3 peryJupoBaHUs) OKAXKETCS YK€ MPHUMEPHO OJUHAKOBOM il BCEX YCTPOWCTB
(myHKTHI O, B, T'), KpOME JIpOCCeNsi, KOTOPBIN BCET/a SBISAETCS CaMbIM HEOKOHOMHUYHBIM.

5.3. ABTOMaTI/I3aHHﬂ BBITHKHBIX BEHTHJISAAIIHNOHHBIX CHCTEM

I[J'ISI HpOCTCfII.HPIX BBITS?KHBIX CUCTEM, HUCJIO KOTOPBIX B COBPEMCHHBIX 3JaHUAX U COOPYIKCHU-
AX JO0CTAaTOYHO BCIIMKO OCHOBHOM HO)ICHCT@MOf/i aBTOMAaTHU3allun SABJIACTCA JUCTAHIIMOHHOC YIIpaB-
JICHUC NIPUBOAOM BCHTHJIAITOpA CO IIUTA AUCTICTUCPA UJIIM MECTHOI'O mxa(ba YIIpaBJICHU. HpI/I Ha-
JIMYUH B BBITSKHOMN BGHTHJ’IS[HI/IOHHOﬁ CUCTEME IMOBOPOTHBIX 3aCJIOHOK HJIM CTBOPYATHIX KiIallaHOB
obecnieunBaeTCs 6J'IOKI/IpOBKa AJId TTyCKa pauaJIbHOrO BCHTHIIAATOPA HA 3aKPBITYHO BCHTUIIAIIHOH-
HYIO CC€Th, a OCEBOI'0 - Ha OTKPBITYIO. Ecnu BRITSKHAS cHCTeMa SBJISISTCS YaCThIO CXEMEBI TEXHOJIO-
THYECKOro mnponecca u 06CJ'IY)KI/IB3.CT €ro, TO MoCJaCA0BATCIBHOCTb BKIFOUYCHUA BBITSDKHOM CHCTEMEI



MOKET OBITh pa3IMYHON. BEITSKHYIO CHCTEMY MOXHO ITyCKaTh paHblIe, OJHOBPEMEHHO WJIH TOCIIe
mycka 00OpYZOBaHUS U C ONpEICICHHON BBIICPKKON BPEeMEHH, HAlpuMep, Ha MPeIBapUTEIILHOE
WM TIOCJIEOTIepAIIHOHHOE IPOBETPUBAHKE U T 1.

B cxeme BEHTWISAILIUY O YCIOBUSM TEXHOJIOTHH MOXKET OBITh IPEyCMOTPEH PE3epPBHBINA BEH-
TUJIATOP, KOTOPBII JOJDKEH ObITh COMOKMpOBaH ¢ pabounm. /s coxpaHeHus: BO3AYyIIHOTO OajnaHca
B psiJie cIy4aeB TPeOyeTcsi CHHXPOHHAs pa0doTa BBITSDKHBIX M IPUTOYHBIX CUCTEM (puc. 5.3).

Jlnist mpuMepa pacCMOTPUM CXEMY aBTOMATH3AIlMH BBITSHDKHOM CHCTEMBI C Pe3epBHBIM BEHTHIIS-
TopoM (puc. 5.4). C nmomompto uzdbupareneit pexxuma SA1 u SA2 BeiOupaercs pabouuii U pe3eps-
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Puc. 5.4. Cxema aBTOMaTH3AaIMA BBITSKHONM CUCTEMBI C
pEe3epBHBIM BEHTUIISITOPOM

TunaTopsl. JomyctumMm, uro paGouuii Bentuisatop Bl, a pezepsHblil B2. Torna SA1 nepexitouaercs
U3 HEHTPANBHOTO TMOJIOKEHUs B nojoxenue | (pabounit). Brimrouennem kHonku yrpasneHus SB1
OCYILIECTBIAETCS MyCK eKkTpoasurareins M1 Bentunsatopa Bl. OqHOBpEMEHHO € ITYCKOM 3JIEKTPO-
nsurarens M1 Bkirodaercst cOoKUpoBaHHbIN ¢ HUM MM MB1 u oTKpbIBaeTcs CTBOPYATHIM KilanaH
KJI-1, cpabatbiBaeT pene noroka Bo3nyxa SP1 u 3aropaetcs curnanbsHas tamna HL1. ITocne mycka
BeHTHIIsITOpa Bl m3buparens pexuma SA2 mepexinrodaeTcss U3 HEHTPAIBHOTO TMOJIOKEHUS B TTOJIO-
xeHue Il (pezepBHblil). B ciiydae aBapuifHOro BeIXoJa M3 CTpOs BeHTW IATOpa Bl mpekparaercs
JBIDKEHUE BO3AyXa, cpabaTeiBaeT pene SP1, BeIKIIIOYaeTCss MArHUTHBIN myckaTens KM, 3akpbiBa-
eTcs cTBopYaThlii kinanaH KJ//I-1 u racHeT curHanbpHas namna HL1. OqHOBpEMEHHO C MOMOUIBIO pe-
ne SP1 u marHuTHOTO TycKaTenss KM?2 BkirodaeTcs siekTpoasurarens M2 Bentunsitopa B2. Ot-
KpbIBaeTCsl CTBOpYATHINA KiamaH KJ/I-2, cpabaThIBaeT pejie MoToKa Bo3ayxa SP2 W 3aropaercst cur-
HanbHast namna HL2. ABapuiiHoe BKIIIOUEHUE PE3EPBHOTO BEHTHIIATOPA KOHTPOIUPYETCS CBETOBBIM
curHasioM HL3 u 3ByKoBbIM — HA, KOTOpBIE IPU HEOOXOAUMOCTH BBIKIIIOYAIOTCS yCTaHOBKOM SA1 B
HEUTPAIBbHOE MOJIOKEHNE.

5.4. ABToMaTH3anMs BO3AYLIHO-TEIJIOBbIX 3aBeC

Bo3aymHo-TenoBele 3aBechl HAUIM IIAPOKOE NMPUMEHEHUE B MPOMBIIIJIEHHBIX U T'PAXKJIaH-
CKHUX 3/IaHUSAX. 3aBECHI 1al0T BO3MOKHOCTh MOJJIEP/KUBATH B XOJIOAHBIN NEPUOJ r0/la B IIPOU3BOJI-
CTBEHHBIX NOMEIIECHUAX TpeOyeMble CaHUTAPHBIM HOpPMaM HapaMeTpbl BO3AYUIHOW Cpelsl U Mpu
9TOM 3HAYUTEJBHO COKpAIaTh PACXOJ TEILIA.

IIpu aBTOMaTH3aMU BO3AYIIHO-TEILUIOBBIX 3aBEC PEINAIOTCS CICAYIOIINE 3aJa4Hn:



— IYCK U OCTaHOB 3aBECHl COOTBETCTBEHHO IPU OTKPHIBAHUU U 3aKPbIBAHUHU BOPOT;

— HM3MCHECHHE IMOJAa4YM BEHTWIATOPAa BO3AYIIHOM 3aBECHl B 3aBUCHUMOCTU OT TEMIIEPATYPHI
Hapy»KHOI'O BO3/lyXa;

— W3MEHEHHUE TEIUIOOTIAa4YH BO3JYyXOHArpeBaTels 3aBeChbl B 3aBHCHUMOCTH OT TEMIIEpaTypbl
Hapy»KHOI'0 BO3/lyXa WJIN TEMIEPATyphl BO3/1yXa B IOMEIIEHNN OKOJIO BOPOT;

— OCTaHOB 3aBECHI M OJHOBPEMEHHOE aBTOMATUYECKOE OTKJIFOYECHHUE MTOJAaYU TEIJIOHOCUTENS B
BO3/lyXOHarpeBarTellb.

Ha puc. 5.5. npencraBinena cxema aBToMaTu3alyy, a Ha pyuc.S5.6 NpUHIUNHAIbHAS AJIEKTpUYe-
CKasi cxema YIIpaBJICHHUs BO3AYIIHO-TEIJIOBOM 3aBECOW, KOTOpBIE IIMPOKO MPUMEHSIOTCS B IIPO-
MBILJICHHBIX U IPAXKAAHCKUX 31aHUSAX.

Ilyck anexrpoasurareneit M1 u M2 BEHTUIATOPOB 3aBECHl MOKET OCYIIECTBIATHCS KIOYaMU
yopasieHus SA1 u SA2 ¢ mectHoro mKkada ynpaBiaeHUs WM aBTOMATHYECKH.

[Ipu aBTOMaTHYECKOM YIPABICHUU BO3IYLIHON 3aBecoil kimoun ynpasineHus SA1 u SA2 ycra-
HaBJIMBAIOTCS B MosIokeHue 4 (aBromarndeckoe) (puc. 5.6). B aTom pexxnMe B MOMEHT OTKpBbIBaHUS
BOPOT 3aMBIKAIOTCSI KOHTAKThl SQ, KOHIIEBOTO BBIKIIIOYATEINS, CPadaThIBAeT MPOMEKYTOUHOE pelie
K1 u BkItOuaroTcs MarHuTHele myckatenu KM1
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Puc. 5.6. Dnextpuueckasi NpUHIMINAIBHAS CXEMA YIIPABICHUS



BO3/YIIHO-TEINIOBOM 3aBECOM
u KM?2, xoTopble 3aMbpIKasi CBOM CUJIOBBIe KOHTaKThl KM1 u KM?2, BKIto4aioT B pabOTy 3JIEKTPO-
neurarenu M1 u M2 BertunsaTopoB. OHOBPEMEHHO 3aMBIKAOTCS OnoK-koHTakTel KM1 u KM?2
MAarHUTHBIX ITyCKaTeJeH, KOTOphIe MOJA0T Hamnpsbkenue Ha MM MB1 kianaHa Ha TENJIOHOCHUTENE.
Knanan otkpeiBaercs. [Ipu 3akpeiBaHMH BOPOT KOHTAKThI SQ KOHIIEBOTO BBIKITIOYATENST Pa3MbIKa-
I0TCS U €CJIM TeMIIepaTypa B 30HE BOPOT BhIIIE PacueTHOM (KOHTaKThl SK pa3oMKHYTHI), TO pene K1
u MarHuTHele nyckarenan KM1 nu KM?2 BeHTUIATOPOB OTKIOUYatOTCsA. OTHOBPEMEHHO 3aMbIKAIOTCA
pasmbikatoue KoHtakTel KM1 u KM?2 B nienu IM MB1 u ki1amaH Ha TeIDIOHOCUTENIE 3aKPhIBACTCS.

[Ipu 3aKpBITBEIX BOPOTAX, B CIIy4ae MOHMKEHUS TEMIIEPATYPhl B 30HE BOPOT, KOHTAKTHI SK J1aT-
YHKa TeMIIepaTyphl 3aMbIKAIOTCA U BO3IyIIHAs 3aBeca BKIouyaercs. [Ipy moBbIIeHHH Temmepary-
PBI IO YCTAHOBJICHHOTO (PAacYeTHOTO) 3HAYCHHUS KOHTAKThI SK Pa3MBIKAIOTCS M BO3JYIIHAS 3aBeca
oTKJItoYaeTcs. B kadecTBe JaTuMKa TemmepaTypbl MOXKET MPUMEHSATHCS JaTYMK TEMIEpaTyphl Ka-
MepHBbIid Oumertainueckuit /JTKb-53.

Ecnu Bo3aymiHas 3aBeca mpenycMaTpuBaeT peryjinpoBaHUe MMOJa4d BEHTUIISTOpA MIPH U3MEHe-
HUU TEMIEPaTypbl HAPYKHOTO BO3/1yXa, TO JAOMOJHUTEIHHO YCTAaHABIMBAIOT MPOMOPIIMOHATBHBIN
PEryNATOp, KOTOPBIN MPHU MOHMKEHUU TEMIIEPAaTyphl HAPYKHOTO BO3AyXa HUXKE pacUETHOM MOAAeT
curHayl Ha MM HampaBIsIOIIETO amnmapaTa BEHTHJIATOPA, YMEHBIIAIOMIETO MOJady BEHTUIISTOpA
BO3yIIHOM 3aBeckl [11]. Ilpu moBbIIeHnH TeMIiepaTypbl HAPYKHOTO BO3AyXa MPOUCXOIUT 0OpaT-
HBIN TIPOIIECC: HANPABJISAIONIMNA anmnapar MPUOTKPHIBAETCS, YBEIUYNBAs M0Jady BEHTHUJISTOPA BO3-
IOyUTHOU 3aBechl. [l peryiupoBaHus TeMIEpaTyphl BO3AyXa B 30HE BOPOT B TaKOM BO3AYLIHOMU 3a-
BECE II€JIECO00pa3HO TPHUMEHSATh TPEXIO3UIIMOHHBIE (aCTaTUUECKUE) PETYISATOPhI, HampuMmep
132113, xoTopble HAILIM MUPOKOE MPUMEHEHUE IPY aBTOMATU3AIMH IPUTOYHBIX Kamep.

6. ABTOMATU3ALIUA CUCTEM
KOHAUIIMOHUPOBAHUSA BO31YXA

6.1. OcHOBHBIE NOJIOKEHUSA

Cuctemsl koHauIMOHUpoBaHUs Bo3yxa (CKB) npennazHadeHs! Ul CO3JaHMsI M aBTOMaTHYe-
CKOTO IMOJJIepKaHusl HEOOXOAUMBIX TapaMeTpoOB Bo3AyXa (TemIepaTypbl, OTHOCUTEIbLHON BIIaXKHO-
CTH, YUCTOTHI, CKOPOCTH ABIKEHHs M JAp.) B HoMmeleHusx. B 3aBucumoctu ot HazHaueHus CKB
pas3AemsAoTCs Ha TEXHOJIOTHYECKHe, 00eceunBarole TpedyeMble apaMeTpbl BO3yIIHONW Cpebl,
U KOM(OpTHBIE, CO3JarolIMe OJaronpHusATHbIE YCIOBUS JUIs 4eJIoBeKa. B 3aBHCHMOCTH OT KOH-
CTPYKLIMHU KOHAUIIMOHEPHI MOIPA3AEIAI0TCA HA CEKIIMOHHBIE U arperaTHhIE.

ITo ocHaEHHOCTH KOHAULMOHEPOB YCTPOMCTBAMM IS IIOJIYyYEHHUs TEIlla U X0JI01a KOHIUIU-
OHEpHI JIETAT Ha ABTOHOMHbBIE U HEAaBTOHOMHBIE. ABTOHOMHBIE KOH/IULIMOHEPHI CHA0XKAIOTCSl U3BHE
TOJIBKO 3JeKTpo3Hepruei. Jlns paboThl HEaBTOHOMHBIX KOHAMIMOHEPOB HEOO0XOAMMA IMojaya
W3BHE TEIUIO- U XOJOJOHOCHUTEIISA, & TAK)KE AJIEKTPOIHEPIUU JJI MIPUBOJA BUTATEIECH BEHTHUIIATO-
POB ¥ HACOCOB.

B KOHIMIMOHMPYEMBIX IMOMELEHUAX C ITOMOIIBI0 CUCTEMBI aBTOMAaTHYECKOIO PETYIMPOBAHUS
(CAP) nognepxuBaroTcs TpeOyeMble 3HAYCHUS] TEMIEpaTypbl U OTHOCHTEIBFHOW BIaXHOCTH. Paz-
JIMYAIOT J[BA OCHOBHBIX MPHUHIMIA (METO/A) PEryIHUPOBAHUS OTHOCUTEIBbHON BIQXKHOCTH - MPSAMOIt
M KOCBEHHBIH. VX UCMONb30BaHNE 3aBUCUT OT XapaKTepa BIAaroBbIIEICHUN B 00ObEKTE PEryIupoBa-
Hus. [Ipy HeperynspHbIX BJIarOBBIICICHUAX MO0 HEM3BECTHOW 3aKOHOMEPHOCTH JTaTYUK PETYIATOpa
JOJDKEH OBITh YCTAHOBJIEH B CaMOM IOMEUICHMH JUISI M3MEPEHHUS OTHOCHUTENBHOM BIaXXHOCTH -
MIPUHIUIT IPSMOTO PETYIUPOBAHUS BIAKHOCTHU. [I[pUHIIMIT KOCBEHHOTO PETYIMPOBAHMS BIAXKHOCTH
HCIIOJB3YETCS IIPU MaJIbIX BIATOBBIICICHUAX, 4 TAKXKE IPU U3BECTHOM 3aKOHOMEPHOCTH UX IOSB-
JeHus. DTOT MPUHLHUI OOecreyeHusl 3a/laHHON OTHOCUTENBHON BIAQXXHOCTH B TMOMEUIEHHH OCY-
IIECTBIISIETCS TyTeM CTaOMIM3alUU TEMIIEPaTyphbl TOUKH POCHI MPUTOYHOTO BO3/1yXa 32 OPOCHUTEIb-
HOM KaMepoH WM 3a BEHTUIISATOPOM.
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6.2. ABTOMaTH3aUMsl HEHTPAJIbHBIX KOHIMIMOHEPOB

Cxewmbl aBromaTuzanuu CKB MOTyT OBITh pa3IMYHOMN CII0KHOCTH U HACBHIIIEHHOCTH TEXHUYE-
CKHMMH CpPEJCTBAaMH aBTOMAaTH3allMU B 3aBUCMMOCTU OT MX YCTPONCTBA, Ha3HAUYEHUS U aJrOPUTMOB
(YHKITMOHUPOBAHUS U YIIPABICHUS.

B nanHOM pasziene paccCMOTpEHbI THIOBBIE PEIICHUS aBTOMATHU3AIMK LEHTPAIbHBIX KOHIUIU-
onepoB KTI1[2-10 - KTI1]2-250 (t.r.. 904-02-16.85 "ABTomartuzanus"), paspadoranusie ' TIM CAH-
TEXIIPOEKT, u ynpaBnenue u cuiioBoe djaekrpoodopyaoBanue (T.mm. 904-02-17.85), paspabdoTan-
ueie ['TIN DJIEKTPOITPOEKT.

Cxewmbl aBToMatuzauud CKB B TUIOBBIX peleHUSX pa3paboTaHbl sl Haubojee 4acTo BCTpe-
YaIOUUXCs CiiydaeB (25 TEXHOJOTHUYECKUX CXEM), KOTOPBIC pa3/ieJICHbl HAa IB€ OCHOBHBIC TPYIIIIbI:

1) npssmorounsie (cxemsl 1-11; 23; 24);

2) peuupKyJIsuoHHbIe (cxembl 12-22; 25).

[IpuBenennbie B TUMOBBIX pemeHusx cxeMbl CKB pasnuuarorcs: TexHomoruei oopadoTku BO3-
nyxa; HabopoM 00OpyAOBaHUsS IEHTPATLHOTO KOHIUIIMOHEPA, B TOM YHCIIC HAIMYUEM PE3EpPBHBIX
BEHTUJISITOPOB; MOIIHOCTBIO AJIEKTPOABHUraTeNel BEHTUIISATOPOB U HAcOCOB. PerynupoBanue oTHO-
CUTEJIFHOM BJIAQXXHOCTU BO3/yXa B MOMEIIEHUH OCYIIECTBIISETCS KOCBEHHBIM METOOM IO TeMIepa-
Type TOYKU POCHI 32 KaMEepOil OPOLICHHUSI.

Jlns mpumepa pacCMOTPUM CXEMY aBTOMATH3alMKM TMPSIMOTOYHOTO KOHAMIIMOHEpPA C OJIHOM
CeKIIMel BO3JyXOHAarpeBaTelsl MepBOro MOJOTpeBa M BO3IAyXOHArpeBarejeM BTOpPOro MOAOTpeBa
(cm. puc. 6.1).

Koumponys

B cxeme aBromaTu3zanuu (puc. 6.1) npegycMaTpuBaeTcst KOHTPOJIb TEMIIEPATyphl rOpsiuel Bo-
IIbl B TIOJIAIOIIEM B 0OpaTHOM TpYyOOIpoBoax Bo3ayxoHarpesareneit BH1 u BH2, XonoaHo#! BOJbI,
oJaBaeMoil B OpocuTeIbHYI0 Kamepy KO, TeMriepaTypbl BO3JlyXa B ONPEACICHHBIX TOYKAX KOHIH-
[IMOHEpa U B MOMEIIeHUH. J[J1s1 3TUX 1ieNiell IPUMEHSI0TCS TEXHUYECKHe TepMOMETphI Tumna [/ i ¥V
¥ KOMHATHBIN Tepmomerp 7h-2M (cm. paznen 5.1).

KoHTponb AaBineHHs XOJOJHON BOJABI OCYLIECTBISETCS MOKa3bIBAIOIIMM MAaHOMETPOM 8 Tuma
OFM1-100-6.

Ilepenan naBneHus Bo3ayxa Ha QUIBTPE U3MeEpSAETCS )KUIKOCTHBIM TATOHAIIOPOMEPOM 7 TUMa
TH?K-H c npenenom uzmepenus 0 -0,4 klla.

Aemomamuueckoe ynpasnenue

VYnpaBiieHue 3JIEKTPONPUBOAAMU BEHTUIIATOpPA M KiallaHa HapyXHoro Bosnyxa KJI-6 ocy-
LIECTBJISETCS AHAJIOTUYHO YIIPaBJICHUIO, PACCMOTPEHHOMY B paszzesne 5.1 11 IpUTOYHOM KaMephl.

B cxeme aBromaruzanuu (puc. 6.1) 1OMOJHUTENBHO MPETYCMOTPEHO YIIPaBIEHUE dJIEKTPOIBU-
rarensiMu M6 ¢unbrpa, M3 Hacoca kamepsl opowieHus u MM MB8 nanpasisitomiero annapara HA4
BEHTUJIATOpA.

Pabora snexrponsurareneir M6, M3 u MM MB8 HanpaBnsgomero ammnapara cOJIOKHpPOBaHA C
pabotoii anekrpoasuratens M1 Bentunsaropa. [lpu BxiroueHun snekrpoasuratens M1 B MeCTHOM
WY JMCTAHIIMOHHOM PEXHUME YIPABICHUS IMOJACTCS CUTHAJI HA BKIIFOYEHHE DJIEKTPOIBUTATENIEH
M6, M3 u UM MBS. B pe3ynbraTte 3TOr0 BKIIOYAETCs B pabOTy 3JEKTPONPUBOJ YCTPOUCTBA
OYUCTKU (UIBTpa, HACOC KaMepbl OPOILIEHUS U OTKPHIBAETCS HAIIPABIISIOMINN anmapaT BEHTHIISATO-
pa. IIpu oTkimroueHnn sneKkTpoaBurarens M1 BeHTUIATOPA AIEKTPOIIPUBOILI (PUIBTPA U HAcOCa OT-
KJIFOYAKOTCS, @ HAIPABJISIFONIUI annapar BEHTHWIISITOPA 3aKphIBAETCA.

Jnst onnpoGoBanus anekTpoasurareneit M6, M3 u MM MBS npeaycMOTpeHbl KHOIIKU yIIpaBlie-
HHSA COOTBETCTBEHHO SB4, SB5 u SBY.

Aemomamuueckoe pezyaupoesanue



IIpencraBnennas Ha puc. 6.1 cxema aBToMatuzauuu npsmoroyHoil CKB BKIIOYaeT ABa He3a-
BUCUMBIX KOHTYpa peryJMpOBaHUs TEMIEpaTypbl U OTHOCUTEIbHON BIAXKHOCTH BO3/yXa B IOMeE-
LIeHUH. PerynupoBaHue OTHOCUTENIBHOM BIIAXXHOCTH BO3/1yXa B IMOMELIEHUM OCYIIECTBISETCS I10
METOJy TOYKH POCHI, T.€. KOCBeHHbIM MeTooM. Ha I-d nuarpamme (puc. 6.1) nmpencraBieHa cxema
00paboTKH BO3IyXa.

Pezynuposanue no memnepamype mouxu pocwl

B xosioaHbI nIepro rojia Hapy>KHbIN BO3yX (Touka | Ha puc. 6.1) mogorpesaercs B BO31yX0-
HarpeBatenie BH1 10 cocTosiHMS, COOTBETCTBYIOLIErO TOuke 2. 3aTeM BO3AYX aauabaTHYecKu
YBIIQKHSAETCS U OXJIAXKJIA€TCsl B OPOCUTENIBHOM KaMepe, JoCTUrasi TeMrepaTypbl TOUKH pOChl (TOUKa
3), ¥ mociie NPOXOXKACHUs Yepe3 BO3yXxoHarpeBaTeiab BH2 nocTynaer B IOMEIIEHUE C ITapaMeTpa-
MU 4; (4). AccUMHIIMPOBAaB TEIIO, BBIAEISAIOUIEECS B IOMEUIEHUH, BO3AYX IPUHUMAET I1apaMeTphl,
xapakTepuszyeMmble Toukoil 5. TpeOyemas Temmeparypa BO31yXa B IOMEIIEHUU MOAJEPKUBACTCS
AJIEKTPUUECKUM TPEXIO3UIIHOHHBIM PETYIATOPOM TemmnepaTypsl PB2 Ttuma TJ2[13 ¢ maTyukoM
BK2, ycraHOBIIEHHOM B NoMelleHud. B kauectBe natunka BK2 npumeHsercs: TepMonpeoOpas3oBa-
Tenb conpotuBieHus Meanbii Tuna TCM-1079 rpanyupoBku S0M. Ilpu OTKIOHEHUHU TEMIIEPaTyphI
BO3/yXa B IOMELIEHUHU OT 33JJaHHOH 10 CUTHAIly OT 1aTuuka BK?2 perynarop PB2 u3aMeHseT TeIio-
IIPOM3BOJIUTENILHOCTh BO3yXOHarpesarens BH2, nyrem Bo3aeiictsust Ha MM MB13 u xnanan KJI-
4. Yepes ornpeieleHHbIH IPOMEXYTOK BPEMEHU TEMIIepaTypa BO3yXa B [IOMEIIEHUH NpuOIIKaeT-
cs K 3amaHHoM. Tpebyemas TeMiieparypa TOUKHU POCHI 32 KAMEPOIl OpOIIEHUs MOIEPKUBAETCS pe-
I'yJIATOpoM Temreparypbl PB1, KOTOpbI 0 curHaidy oT natuyuka BK1 okas3blBaeT BO3EWCTBUE Ha
UM MBI perynupyromero kinanana KJ/I-1 Bo3ayxonarpesarenst BH1, u3MeHss €ero Temionpou3Bo-
autenbHOCTh. C momouipio perynaropa PB1 ynaercs moayduTh NMPaKTHUYECKH IMOCTOSHHOE BJIaro-
coJIep’KaHue BO3JlyXa MOCJIEe KaMepbl OPOIIEHUS], UTO JaeT BO3MOKHOCTb IOJIEPKUBATH 3aJaHHYIO
OTHOCHUTEJIbHYIO BJIQKHOCTh BO3/yXa B NOMeLIeHHH. B kadecTBe perynstopa temneparypsl PB1
MpUMEHEH peryisitop 72113, a B kadecTBe JaT4yMka Temreparypbl BK1 TepMomnpeobpazoBaTeib
conpotusieHus Meaubiil TCM-0879 rpangyupoBku S0M.

B reruiblit nepuos rosa HapyKHbIM BO3yX (TOUKa 6) OXJIaXIaeTCs A0 TEMIEPATYPbl TOUKHU PO-
CBl B OPOCUTENILHON KaMepe U Tpedyemast TeMIepaTypa TOUYKU POCHI OJ/IEPIKUBACTCS PETYIATOPOM
PB1, Bo3geiictBytomuM Ha MM MB3 perynupyrouero kianana KJ/I-3 Ha TpyOonpoBojie X0JI0AHON
Bozbl. [Ipy mMOBBIIEHNH TemmepaTypbl TOUYKH pochl kianaH KJ//-3 MpUOTKPBIBAETCS, YBEIUMYMBAs
nosavyy Ha GOpPCYHKH XOJOJHOW BOBI, UTO OOecreunBaeT 0osee MIyooKoe OXJIaKIEeHUE BO3AyXa.
IIpu nonm:xeHnu TemnepaTypsl kinanad K//-3 NpuKpbIBacTcs, yMEHbIIAs M0Ja4y XOJIOAHON BOJBI.
Tpebyemas TemriepaTypa BO3ayXa B TOMEIIEHUM MOJJICPKUBAETCS peryisitopom PB2, Bo3jieci-
cTByroiiuM Ha M MB13 perynupytomiero knanana KJ/I-4 Bo3ayxoHarpesarens BH2.

ABTOMaTHuecKas 3ammra Bo3AyxoHarpesarens BH1 oT 3aMep3aHMs OCYIIECTBIISIETCS aHAJIO-
TMYHO 3allUTe, IPUBEJECHHOMN B paszaeine 5.1 1uisi NpUuTOYHONM KaMepBhl.

HenocraTkoM M37105KEHHOTO METOJIa PETYJIMPOBAHMS NapaMeTPOB BO3/AyXa B MOMEIIEHUU SIB-
JISIFOTCS €r0 HU3KUE SKOHOMUYECKHE MOKa3aTelu, TaK Kak B OTAEIbHBIX pekumax padorsr CKB on-
HOBPEMEHHO NOTPEOIIAETCA TEIIOTA U XOJO/,.

Pecynupoeanue no onmumanvnomy pexcumy

Merton perynupoBanust CKB 1o onTuMaibHOMY pexumy (pazpaboranubiii A.Sl. Kpecnunem)
MO3BOJISIET BO MHOTUX ClIydasiX M30€XaTh MOBTOPHOIO MOJOTPEBa BO3/1yXa, OXJAXKICHHOTO B OpO-
CUTEJIBHOM Kamepe, a Takke 0osiee pallioHaIbHO UCIIOIb30BaTh TEIJIOTY PEUUPKYIALUOHHOTO BO3-
noyxa.

Jlns mpuMepa pacCMOTPHUM CXEMY aBTOMATH3ALMHU MPSMOTOYHOIO KOHAMIMOHEPA 10 METOLY
ONTUMAJIBHBIX PEKMMOB, IPUBEACHHYIO HA pUC. 6.2. OTiIM4Ms TaHHON CXE€MBI OT IPEICTABICHHON
Ha puc. 6.1 3akmrogarorcs B caenyrouiem [11]:



- opocuTenbHas KaMmepa UMeeT OOBOJHOW KaHall, YTO MO3BOJISET MPOIYCKaTh 4acTh BO3AyXa
gyepe3 KaMepy, a 4acTh 110 00BOAY; IPUMEHEHUE 00BOA JA€T BO3MOXKHOCTh SKOHOMUTH TEILIO;

- HAIMYKE TPEX PETYIATOPOB: a) peryisTopa sHTansnuu 1-1;  0) perymstopa reMnepaTypsl 2-
1; B) peryasaropa OTHOCUTEIbHOM BJIa)KHOCTH 3-1.

Perynsrop sHTansnuu 1-1 mosmydaer curHaia OT JaT4yMKa SHTAIBIUU 1-2, YCTAaHOBIIEHHOTO B
KaHaJle W OIpeJiesIAeT 30HYy MapaMeTpOB HAPYKHOI'O BO3]yXa. PerynsTop OTHOCUTENbHOM BIaKHO-
cTH 3-1 monyvaer curHaj oT JaT4YMKa OTHOCUTENILHOM BIaKHOCTH 3-2, YCTAaHOBJIEHHOIO B IIOMEIIIE-

Huu. [ToaToMy TemnepaTypy TOYKU POCHI OJICPKUBATH HE HAIO.
Paccmorpum npunnmn peryiupoBanus CKB ¢ momosto |-d - nuarpammsl (cM. puc. 6.2,0). Ha

I- d - nuarpamMe HaHECEH KPUBOJIH-
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Puc. 6.2. Cxema aBTOMaTH3aIiuy MPSIMOTOYHOTO KOHIUITHOHEPA
110 METOJ1y ONITUMAJIbHBIX PEXUMOB

HEHHBIA YETHIPEXYTOJIBHUK, B IIPEIEIax KOTOPOTO JT0JKHBI ITOAIEP>)KUBAThCS ITapaMeTphl BO3/lyXa B
MOMEIIEHNHU. YeThIPeXyTroJIbHUK OrPaHUYEH JIMHUAMH Imin U tmax (IPEIEIBHO JOIMYCTHMBIE 3HAUe-
HUS TEMIEPATYPhI) U @Pmin U Pmax (TPEIEIBHO JOMYCTUMBIEC 3HAUEHUSI OTHOCUTEIHHON BIIAXKHOCTU
Bo3ayxa). KpuBoii orpanndeHa o61acTh napaMeTpoB HapyKHOTO BO3/yXa, KOTOpas pasjeneHa Ha 6
yuacTkoB. KaxapIil ydacTok XapakrepusyeT pexxuM paboTbl KOHIUIMOHepa. PaccMoTpum 3TH pe-

JKHUMBI.



Peowcum 1. B naHHOM pexrMe KOHAMLIMOHEP pabOTaeT Mo METONY TOYKH POCHI, OJHAKO 00s3a-
TeJIbHAs pealn3alrs 3TOr0 IPOMEKYTOUHOI'O COCTOSIHUSL OTCYTCTBYET. Peryisitop OTHOCUTENIbHON
BIaXHOCTH 3-1 Bo3neiictByer Ha MM MB1 Bo3znyxoHarpeBatens BH1, a peryiastop TemMiepaTypsl
2-1 na MM MB4 Bo3nyxoHarpeBarens BH?2 (puc. 6.2a u 6.26). O6BOJ OPOCHTEIBHON KaMephl
3aKpBIT, & OCHOBHOM MPOXOJ MOJTHOCTHIO OTKPBIT.

Peowcum 11. B pexxume |l TpeOyemast TemnepaTypa Bo3/lyXa B IOMEIEHUH MOACPKUBACTCS pe-
ryasitopoM 2-1, BozaeiicTBytomum Ha UM MB4 BoznyxonarpeBatenst BH2. OTHOcUTENbHAS BIIAX-
HOCTb BO3JlyXa MOJJIEPKUBAETCA perynstopoMm 3-1, BozaeicTByrommm Ha MM MB2 ciBOEHHOIO
kianana. [Ipy MoBbIIEHUN OTHOCUTENIBHON BJIaXKHOCTH BO3/lyXa B OMEIICHUU KJIalaH OCHOBHOTO
MPOX0Jia OPOCHUTEIHLHOM Kamepbl MPUKPBIBACTCS, a KJanaH OOBOJHOTO KaHalla MPHUOTKPHIBACTCS.
[Tpy MOHMKEHUH OTHOCHUTEIHHOW BIKHOCTH KJIallaH OOBOJHOTO KaHaja MPUKPBIBACTCS, a KIIalaH
OCHOBHOT'O MPOX0Ja OPOCUTENBHOM KaMepbl IPUOTKPBIBAETCS.

Peowcum I111. Perynupyrouue kianasbl Bo3gyxoHarpesarenel BH1 u BH2 3akpsiThl. Perynupo-
BaHUE OCYILECTBISECTCS peryasiTopom 3-1, myrem Bo3aencTBus Ha MM MB?2 caABOEHHOIO KjalaHa.

Peosxcum IV. PerynupoBaHue OCyIIECTBISETCS peryiasTopoM 2-1 myrem BoszaelcTBus Ha MM
MB4 Bo3nyxonarpesarens BH2. Hacoc opocuTenbHON KaMepbl BBIKIIOYEH.

Peowcum V. Tpebyemast TeMiiepaTypa BO3yxXa B OMEIICHUU MOIJICPKUBACTCS PETYIATOPOM 2-
1, Bo3aeiicTBytonM Ha MM MB3 xnanaHa, yCTAaHOBJIEHHOTO Ha TPYOOIIPOBOJE XOJIOJAOHOCUTEISL.
OTHOcHTENbHASI BIIAXXHOCTh BO3yXa MOJAEPKUBAETCS peryiasTopom 3-1, BozaeiicTByromum Ha MM
MB?2 caBOEHHOIO KjalaHa.

Pesicum VI. B 1anHHOM pekMMe KJIallaH XOJIOJOHOCUTENSI OTKPHIT. PeryinpoBanue temnepary-
PBI BO3lyXa B OMEILIEHUH OCYILECTBIISIETCS PEryasTOpoM 2-1, Bo3aelicTByromum Ha MM MB4 Bo3-
nyxoHarpeBarens BH2.

B kauecTBe perynsaropoB 3HTanenuu 1-1, Temneparypsl 1-2 U OTHOCUTENBHON BIaKHOCTH 3-1
MOTYT IPUMEHSAThCS peryisitopbl Tuna PbA, PEU, PIIA-T v np. ¢ aHaJOTOBBIM HJIM UMITYJIBCHBIM
BbIX0Z0M [12,13], a B KauecTBe NaTYMKOB SHTAJIBNUU 1-2 U OTHOCUTEIHHON BIAXXHOCTU 3-2 MOJ0-
I'PEBHBIE XJIOPUCTOJIUTUEBBIE peoOpa3oBaTenu BiaxHoctu tuna /[B-1K [12]. B kauectBe narunka
TEMIIEpPaTyphl BO3/1yXa B MOMEUICHUH 2-2 MOXET MPUMEHITHCS TePMOIIpeoOpa3oBaTeilb CONPOTHUB-
nenus tuna TCM unu TCII B 3aBUCUMOCTH OT MOJAU(PUKAIINH PETYIATOpa TEMIIEPATYPHI.



7. ABTOMATHU3ALUA CUCTEM I'A3OCHABXKEHUSA
7.1. 'opoackue ra3oBblie CeTH U PeKUMbBI UX Pa0OThI

Cucrema ra3ocHaOXXeHHS ropoja Wik JPYyroro Kakoro-J1m00 HaCceJSHHOTO IMyHKTa BKIIFOYACT B
CBOM COCTAaB MCTOYHUK T'a30CHA0KEHHS, Ta30BYIO0 PACIPEACTUTEILHYIO CETh U BHYTPEHHEE Ta30-
obopynoBanue. [Ipu cHaGx)eHUU ropoja MPUPOIHBIM Ta30M UCTOUYHUKOM Ta30CHAOKECHHUSI SIBIISICTCS
JNAIbHUN MarucTpaJibHBIA WJIM TOABOJSAIIMN Ta30MpoBOA. DTOT ra3olpoBOJl Y TpaHUI] ropoja
0OBIYHO 3aKaHYMBAETCS Ta3opactpeaenutenbHon craniuei (/' PC), yepe3 KOTOPYIO MOJAeTCs a3 B
ra3oBylo ceTb. Bce ra3onpoBo/ibl, BXOJSIIUE B PaCHpeICIUTEIbHYIO CETh, YCIOBHO pa3/ieiiaioT Ha
MarucTpajibHble (TpaH3UTHBIC) U pacrpeaenuTebabie. K ropoackoi ra30Boil ceTH TakKe OTHOCST-
sl ra3operyssTopHble myHKThl (I PI]), npegHa3HauyeHHbIe JUIsl peAyLIUPOBAaHUS JaBJICHUS ra3a. JDTu
MYHKTHI CBS3BIBAIOT MEXIY COOOM Tra30MPOBOIBI C PA3JIMYHON BETUYHMHON JaBICHUSI.

I'opoackue ra3oBbie CETH MPUHATO KIACCH(PUIIMPOBATH MO AABJICHUIO, TI0J] KOTOPHIM IIPOUCXO-
JUT nojiaya rasa [14]: auskoro nasienus - 1o 5 klla, cpeanero - ot 5 klla 1o 0,3 MlIla u Beicokoro
- ot 0,3 10 0,6 (1,2) MIla. [laBnenue na sxoxae B I PC (0,8 - 5,5) MIla.

["a3ompoBObI HU3KOTO JABIEHUS UCHOIB3YIOTCS TJIABHBIM 00pa3oM JUIsl MOJAauu ra3a KHIIbIM
JIOMaM M MEJIKUM KOMMYHaJIbHO-OBITOBBIM M MPOMBIIIIEHHBIM MOTpedutesnsiM. ['a30mpoBoabl BbI-
COKOTO M CPEIHEro AABJICHUS CIyXaT JAJid MUTAHUS CETH HU3KOrO JABJICHUS YEpe3 PEryJisTOpbl
I'PII, a Takxe JJIsi CHaOXXEHUS KPYIMHBIX KOMMYHAJIBHO-OBITOBBIX M MPOMBIIUICHHBIX MMOTPEOUTE-
JIeH.

I'PI] npeuMyIecTBEHHO pabOTalOT C MOCTOSHHBIM BBIXOJHBIM AaBieHrueM. Ho 3To npuBoauT K
0oJbIIUM KOJIEOAHUSM JIaBIeHHS raza y morpebureneil. Benuunna xoneGaHuil JaBieHU MOKET
OBITh 3HAYMTEIILHO YMCHBIIICHA, ITyTEM CE30HHON HACTPOWKH PETYIATOPOB JABJICHHS, N3MEHCHUS
JaBJIeHUs Ha BbIXoJie U3 [ PI] B 3aBUCUMOCTHU OT pacxojia ra3a U U3MEHEHUs 3aJaHuii (YCTaHOBOK)
pEryssTopaM ¢ MOMOIIbIO TEIEMEXaHHUYECKUX YCTPOUCTB.

7.2. AsTomaruzauusa I’ PC

I'PC npenHa3zHavyaroTCs J1s I0JJa4y ra3a K ropoJiam, HaceleHHbIM ITyHKTaM U IPOMBIIIIJICHHBIM
npeanpusaTHsaM. B HUX mpenycMaTpuBaeTcs OYUCTKA Ta3a OT MEXaHHMYECKHUX MpPUMeEceil, CHUKECHHE
U pEeryJMpoBaHME JIaBJICHUS, U3MEPEHHE JaBJICHUS U TEMIIEpPaTypbl, y4€T pacxoja U OJopU3alus
rasa.

JaBnenne raza Ha Bxoje B I PC cocraBisier 0,8-5,5 MIla, na Beixozae 0,3; 0,6; 1,2 MIla. I PC
obecrieynBaeT Mojavy rasa Juisg OJlHOTo U AByX notpeduteneil. Ha puc. 7.1 npusenena ¢yHkiumo-
HaJbHasl cxemMa aBToMaTH3upoBaHHOHN / PC B OJ0YHO-KOMITJIEKTHOM HCIIOJIHEHUU MPOU3BOAUTEIb-
HocThIO 10-150 ThIc. M3/u 1715t IBYX MOTpebuTeneit [14].

l'a3z ¢ Bxoga (puc. 7.1) moctymnaer B 6510k ouucTku. OUnCTKA Tra3a OCYIIECTBISETCS B MHOTO-
IUKJIOHHBIX TbUICYNOBUTENAX. [locie ouncTKU ra3 moctynaer B OJOK peaylUpOBaHMs, KOTOPBIHA
COCTOUT M3 JIBYX JUHUH - pabodeit u pesepBHO. OO€ TMHUN UMEIOT OJJMHAKOBOE 000PYIO0BAHUE U
uX (QYHKIIMH NEPUOTUIECKU MEHSIOTCH.

brox oTkIIOYAOMIMX YCTPONCTB COAEPKUT KPaHbI Ha BXOJHOM M BBIXOJHBIX Ta30MpPOBOAX,
Oaifrmacel U Mpe10XpaHUTENbHbIC KIIallaHBbI.

I'PC oGopyayroTcst ycTaHOBKaMH ojopu3anuu raza YOI Ha BBIXOJHBIX Ta30MPOBOJIAX U Y3JIOM
peryaupoBaHus AaBieHus raza YP/[ s cOOCTBEHHBIX HYXJI.

Cxema aBtomaruzauuu [/ PC (puc. 7.1) mpeaycmaTrpuBaeT aBTOMAaTHYECKUNW KOHTpPOJb IMapa-
METpOB, yIPaBICHHE KpaHAMU C MTHEBMOIPUBOJAMHU HA BXOJHOM M BBIXOJHBIX Ta30MpOBOJIAX, pe-
T'YJIUPOBAHUE U 3AILUTY.



Konmponys
KonTpomupyembiMu ntapameTpamu sSBJISIETCS JaBJICHHWE B OMPEACICHHBIX TOYKaX TEXHOJOTHYE-
ckoit cxemsl /' PC, TemniepaTypa 1 pacxo/ rasa.
JlaBiienre uaMepsieTcs mokasbiBaromiuMu manomerpamu MT11-160. JlaBineHue raza Ha BXOJ€ B
OJIOK peIylUPOBAHMSI KOHTPOIUPYETCS] PETHCTPUPYIONTIM MaHoMeTpoM 19 tuma MTC-712.
Temneparypa raza Ha BXOJ€ W BBIXOJ€ OJIOKA PEIyIIUPOBAHHSA KOHTPOJHMPYETCS MOKa3bIBaIO-
UM U PETUCTPUPYIOIIUM TPEXTOUECY-

HBIM ypPaBHOBEIIEHHBIM MOCTOM B MCKpoOe3onacHoMm ucnonHennn 20 tuna KCM2-021/. B kaue-
cTBe AaTuukoB Temmeparypsl 20-1, 20-2, 20-3 ucnosb3yercss TEpMOMETP CONMPOTHBIICHUS MEIHBIN
tuna 7CM-0879. 3mepeHue temrepaTypsl ropsiueii Bobl Ha BBIXOJAE U3 KOTJIA OCYLIECTBIISIETCA
MOKa3bIBAIOIIUM MaHOMETpUUYeCKUM TepmMomeTpom 18 tuna T7/11-CK.

Pacxon raza usmepsiercs kamepHbIMU auadparmamu 21, 22 u cuinb(GOHHBIME CAMOIMUIITYIITAMH

nudMaHOMETpaMU ¢ JIOTIOJIHUTENIBHOW 3amuchio naBnenus 21-1, 21-2, 22-1, 22-2 tuna JJCC-711-
2C.

Ynpaenenue
VYnpasieHue kpaHamu ¢ THeBMonpuBoaamu KJI-5 - KJI-8, ycTaHOBJIEHHBIX Ha BXOJHOM M BBI-
XOJHBIX Ta30MpoBOJaX, M Ha Oailmace OCYyILECTBISETCS C IMOMOIIBIO 3JIEKTPOIHEBMATUYECKUX
ycTpoiicTB ynpasienus 14 tuna 311V Y-2M, ycTaHOBIEHHBIX IO MECTY.
B nepuon pemonTHBIX padoT, korna I'PC oTkiroueHa, mojada raza moTpeOUTETI0 MOXKET OCy-
IIECTBIIATHCSA 0 Oalinacy ¢ MOMOIIbIO KpaHa ¢ MHEBMOIIPUBOAOM KJI-8 U KpaHaMu ¢ PY4HBIM NpH-
BogoM KP-1wu KP-2.

Aemomamuueckoe pezyiuposanue u 3auiuma

[IpenycMOTpeHO peryaupoBaHHE AABICHMS Ia3a, MOCTYHAIOLIEr0 K MOTPEOUTENsIM U YPOBHS
BOJIbl M KOHJIEHCATa B MbUICYJIOBUTEISX.

Tpebyemoe naBneHue raza B pabo4ynx U pe3epBHBIX JUHUSX y3710B peayuuposanus | u Il moa-
JIepKUBAETCS peryjsiTopaMu JaBieHust npsmoro aeiicrsus P/[-1 - P/]-4 "nocne ce0sa" tuna PJV-
100-64. VYcraBka peryinupoBaHus JaBJIEHUS ra3a 3aJaeTcsl peryasTopaM pelyKTopaMu 3a/aTunKa-
mu P3-1 - P3-4.

3allaHHBIM YpOBEHb BOJbl U KOHJEHCATa B INbUICYJIOBUTEIAX MOIACPKHUBAECTCS MHEBMaTHUe-
CKHMHU pEeryisaTopaMu YpoBHs HempsMoro naeiictsust 12, 13 tuna P/J-1 ¢ paruymkamu ypoBHS
HYKII-2004, Bo3neiicTByromumu Ha kiananbl KJ/I-1 u KJI-2, ycTaHOBIECHHBIMH Ha TPyOOIpOBO-
JIaX MbUICYJTOBUTEIICH.

JIMHUsI y3JI0B peIyUPOBAHUS COAEPIKHUT KpaH ¢ mHeBMompuBogom K71-1 (KI1-2, KII-3, KT1-4),
KOTOPBIH SIBISI€TCS] MCIOJHUTENBHBIM OPraHOM CHCTEMbI aBTOMAaTHuYecKoM 3amuThl. [Ipyu oTkazax
perynstopoB nasinenust P/-1 (P/[-2, P/{-3, P/[-4) cuctema "3amura-2" (uuthl aBToMaTHKH [[]{A4-1
u [I]A4-11) BkIto4aeT mocpeacTBOM MHEBMONPUBOAHBIX KpaHOB K/7I-1 - KII-4 pe3epBHYIO JIMHUIO
peAyLUpPOBaHUS.

Jliia obecnieuenust 3¢ HeKTUBHON pabOTHI KaTOJHOW 3alUThI Ta30onpoBoioB [ PC 0T KOppo3uun
Hapy’>KHbIE Ta30IIPOBOJIBI OTJENIEHBI OT ra30npoBooB [ PC MOCPEICTBOM H30IUPYIOMUX (hraHIeB
(Ha puc. 7.1 He mOKa3aHbI).

Cucrema aBapUHHO-TIPEAYNIPEAUTENBHON CUTHAIN3ALMHU, B COCTaB KOTOPOI BXOASAT MAaHOMET-
puyecknid Tepmomerp 18, mwmr curHanuzauuu [[/C u muTel HagoMHoro onosenienus [[[HO-1 n
LI[HO- 1l obecrieunBaeT nojavy HepaclmppoBaHHOIO CUTHAJIA B IOM ONEpaTOpPOB NP HAPYIIEHU-
ax B pabore [ 'PC.
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7.3. ABTomatusanusa I PIT

I'PIT npenHa3HaueHsl JUIsl peIyLUPOBAaHUS JIaBJICHUS ra3a, MOCTYMAIONIET0 K MOTPEOUTENISM H
CBSI3BIBAIOT MKy COOOI ra30MpoBO/IbI C PA3IMYHON BETUUMHOM 1aBICHUSI.

B 3aBucuMoCTH OT pacxojia ra3a U pekuma ero rnoTpedIeHHus YUCIO TeXHOJIOTUYECKUX JTHHUN
I'PI] MoXeT OBITh pa3nu4HbIM, 00bIYHO OT 1 110 5. Eciiu B /'PI] TOJIBKO OJIHA TEXHOJIOTHYECKAS JIH-
HUS, TO Ha BPEMsI pEBU3UHU WM PEMOHTa 000pyIOBaHMS 3TOW JIMHUU AJIsi OecriepeOoitHoro cHalxe-
HUS Ta30M MOTpeOuTeNel npeaycMaTpuBaoT 00BOJHON ra3onpoBoy (6aiinac) ¢ IByms mocieaoBa-
TEJIBHO PacIOJIOKEHHBIMH 3aIlOpPHBIMU ycTpoiicTBaMu. [Ipu Hanuumm OByX U Oojiee TEeXHOIOrnye-
CKUX JIMHHMH Oaifrac, Kak MpaBUjIo, HE MOHTUPYIOT, @ BO BpEMSI pEMOHTa HJIM OCMOTpa 000pyAoBa-
HUS OJIHOU W3 IMHUH moTpeduTeneil cHabk)aroT ra3om depe3 apyrue nuauu. Takue [ 'PI1 He3aBUCH-
MO OT MPONYCKHON CIIOCOOHOCTH MPUMEHSIOT 7151 00BbEKTOB, HE IOMYCKAIOIIMX 110 YCIOBUSIM IPO-
M3BOJICTBA MEPEPHIBOB B 110/1a4€ ra3a, a TAK)Ke JJIs TYIIHUKOBBIX FTOPOJICKUX ceTei [15].

I'PI] moryT OBITH OJHO- U ABYXCTyINeHYaTble. B ogHOCTyIEHYaTHIX BXOJHOE JIaBJICHHE ras3a
peayLHpYIOT A0 BBIXOJHOIO B OAHOM peryisarope. B nByxcrymendaroM [/ P/l TEXHOJIOIMYECKYIO
JUHUIO 000PYIYIOT ABYMsI MOCIEAO0BATEIbHO YCTAHOBICHHBIMH peryiasaropaMu. OIHOCTyIIEHYAThIE
CX€MbI OOBIYHO MPUMEHSIOT MPU PAa3HOCTU MEXAY BXOJHBIM U BbIXOAHBIM AaBiieHueM 1o 0,6 Mlla,
mpu OOJIBIIEM Tepenaie MPeanouYTUTEIbHEE CXeMbl IBYXCTYIIEHYAThIE.

Kaxneiii ['PII nomkeH OBITh YKOMIUIGKTOBAH KOHTPOJIbHO-U3MEPHUTEIBHBIMU TPUOOpPAMH
(KHII). TlpeaycMaTpuBaeTCsi yCTAaHOBKA MMOKA3bIBAIOIIUX MaHOMETPOB Il H3MEPEHHs BXOJHOTO U
BBIXOJHOI'O JIaBJIE€HUS, @ HEOOXOIMMOCTb PErUCTPALlUU ITUX JIABJICHUM pelaeTcs: IpOeKTHON opra-
Huzauued. ['PII, B KOTOpOM i1 U3MEPEHUsl pacxoja ra3a IMPUMEHEHO CYKAIoIIee YCTPOMCTBO
(mmadparma), perucTparus BXOJAHOTO JaBJICHUS HEOOXO0MMa Ik BBEACHHUS TIONIPABKH HA JIaBJICHHUE
K IOKa3zaHusAM pacxogomepa. [Ipu ucnonb30BaHUM UIsi U3MEPEHUs pacxo/ia raa poTalUOHHBIX U
TYpOMHHBIX CUETYMKOB JUIsl BBEJCHUS NONPABKU Ha JaBJIEHUE K MIOKa3aHUSAM 3TUX IpUOOpPOB HEOO-
XOJIMMA PETUCTpPALMs BBIXOJIHOTO JaBieHus. CormacHo pekomeHaanusM [ 15], peructpauus BbIXO-
HOTO JaBJICHUS JOJDKHA MpeaycMarpuBarhest B J00bix [ PI1 (uckimtoueHueMm MoryT ObiTh [ PY u
mkagueie /' PI] ¢ HeOONpIIMMH pacxojamu rasa). Perucrtpanus BXOIHOTO AaBIEHUS IOJDKHA
npenycmarpuBathesl B [ PII, cHabkarolux ropoJICKUe Ta30Bble CeTU (TYHMUKOBBIE U KOJIBIEBBIE), a
TaK)X€ MPOMBILUICHHBIE U KOMMYHAJIbHBIE IPEANIPUATHS, PACIOIOKEHHBIE OT MUTAIOUINX UX ra3oM
[I'PI] Ha 3HAYUTEIILHOM PACCTOSTHUH.

Jlns u3MepeHus Inepemnaja AaBiIeHUH Ha (QUIbTpe MpeaycMaTpUBalOT TU(GMAHOMETP MOKa3bl-
BaIOIIMHI WM CAaMONUIIYIINHA, KOTOPBIH 11es1ieco00pa3Ho NpUMeHTh B [ P, He UMEIOIIMX MOCTOSH-
HOTO 00CITY’KHBAIOLIETO MePCOHAA.

TemnepaTypy rasa u3smMepsIoT Ui BBEJIEHUSI COOTBETCTBYIOUIMX MOMPABOK K MOKa3aHUSIM pac-
xonomepoB. IIpu 3tom B I'PI], kKak NpaBuilo, IPEAYCMaTPUBAIOT YCTAHOBKY ITOKA3bIBAIOLIETO U Ca-
MOTMILYILIETO TEPMOMETPOB.

JUist WILTIOCTPAIIMK IPUBEICHHBIX BBIIIE OOIIMX CBEJCHUN PAaCCMOTPUM CXEMY aBTOMAaTHU3aluU
I'PII, npencraBieHHyIO Ha pucC. 7.2.

Cxema uMeeT JBE TEXHOJIIOTMUYECKHE JIMHUM C Y4E€TOM Pacxojia ra3a ¢ IOMOIIBIO CYXKarOIINX
ycTpoiicTB (nuadparm) u 000OpyIOBaHHBIX peryistopamu nasieHus P//VK-2 u npenoxpaHHUTENb-
HBIMH 3allOpHbIMU KianaHaMmu /3K tuna IIKB.

KonTposib naBieHus Ha BBOJE, HA TEXHOJOTMYECKHUX JUHUAX nepen [/3K u Ha BBIBOAE OCY-
IIECTBIISETCS TOKA3bIBAIOIIMMH MaHoMeTpamu 2, 3, 9, 10, 12 tuma MTC-712.
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Kontposb Temneparypsl 00ecrieduBaeTCsl TEXHUYECKUM MMOKA3bIBAIOIINM TEPMOMETpPOM | Tuma
112 ¢ nnanazonom uzMepenus ot 30 no + 50 °C u TepMomMeTpaMu MaHOMETPUYECKUMU CaMOIIU-
IIYIIAMU KUAKOCTHBIMU 7-2, 8-2 Tuma 72K C-712 ¢ nuanasonom nzmepenus ot 50 mo + 50 °C.

N3mepenue pacxona raza OCyHIECTBISECTCA NU(MaHOMETpAMU CaMOMMINYIIUMU C JTOTOJIHH-
TEJIBbHOM 3aIMChI0 U30BITOYHOTO JAaBieHus 5-2, 5-3, 6-2, 6-3 tuna JJCC-712-2C.

[lepenan naBiaeHuit Ha (UIBTPE KOHTPOIUpPYETCS AUGMAHOMETPOM CAMOMUINYIIMM 4 THIa
JCC-712M.

7.4. ABTOMATH3a1Usl TA30MCNIOJIb3YIOIINX YCTAHOBOK

K rasoncnonab3yronmM ycTaHOBKaM OTHOCSTCS MPOMBIIIJICHHbIE Ia30BbI€ MEYH U CYIIMIIbHBIC
YCTaHOBKH, KOTJI0arperarsl (I1apoBble U
BOJIOTpEWHbIE), MPOMBIIICHHBIE Ta30BbIE BO3/JyXOHArpeBaTenu (ra3oBble KaJopHQepsl), ra30Boe
000pyI0BaHUE KIIBIX U TPAXKIAHCKUX 3JIaHUH.

ParnyonanbHoe C)KUTaHue Ta3a J1aeT 3HAUUTENIbHBIA SKOHOMUYECKUH 3¢ (PeKT npu npuMeHeHnn
ABTOMATU3HWPOBAHHBIX TIeUeil HOBBIX THUITOB C MCIIOJIE30BAaHHUEM Hepe)IOBOI\/'I TCXHOJIOTMH MIPOU3BOI-
CTBa. B MalmmHOCTpOEHUM 3TO HarpeBaTesIbHbIE U TEPMUYECKUE TEYH, BarpaHKH, CYIINUJa, TEXHO-
JIOTHYECKUE PEXKHUMBI KOTOPBIX MMEIOT Psii OCOOCHHOCTEH, MO3BOJISIONIMX TOJIYYaTh H3IENHS C
OIpeJIeIEHHbIMU CBOWCTBAaMH. B NMPOMBINIEHHOCTH CTPOUTENBHBIX MaTepHaJIOB IIUPOKO Pacpo-
CTpaHCHBI I'a30BbIC IICYU JJIA IIPOU3BOACTBA KEPAMUUYCCKHUX I/IS,ZI€.]'II/II71, BsXKYIIHMX BEIICCTB, IEMCHTA,
IUTaBKH cTeKJa U T.1. OCHOBHBIMU PETYIUPYEMbIMH BETUUNHAMH SIBJISIIOTCS TEXHOJIOTHYECKAs TEM-
neparypa, pa3pekeHHe WIN MPOTHBOAABICHUE, COOTHOIICHNE TOIUIMBO-BO3AYX, COCTAB CpENbl B
paboueii kamepe. s TepMUUECKUX TeUel MPUMEHSIOT IPOTrpaMMHBIE PETYJSTOPbI, HarpeBaTelb-
HBIC TI€YM OCHAIIAIOT PETyIATOpaMH-CTa0MIN3aTOpaMu TemIiepaTypbl. Mcmons3yrores ciensmue
CHCTEMBI [l 00€CleYeHUs COOTHOLIEHUS TOIUIMBO-BO3YX, MPHUUYEM OCYIIECTBIISAETCS MEPBUYHOE
peryJupoBaHHe pacxojila BO3/yXa C IOJCTPOMKON pacxoaa TormBa [7]. ABToMaTuka Oe3orac-
HOCTH OTCEKaeT I0Jlauy Ta3a MpH MOTacaHWU IUIAMEHH TOpesioK, HApYIIeHUH TATH, MpeKpalieHun
IyThsl, HEOITyCTUMOM OTKJIOHCHWH JaBlieHHs ra3a. Ecim remmnepaTypa B TOIKe TIO3BOJISIET o0ecte-
YUTh 0E30MacHOCTh NpPU MOracaHUU IUIAMEHM, TO AaBTOMATHYECKYI0 OTCEYKY rasa He Ipeayc-



MaTpPUBAIOT, HO C YMEHBIIEHUEM Pa3pEeKEHUs NIPU HATMUUU JBIMOCOCOB MJIM MHXKEKI[MOHHBIX rope-
JIOK IT0/1a4y raza HeoOX0IUMO IIPEKPATUTh.

JUig mpumepa paccMOTPUM CXEMY aBTOMATH3allMM ra30BOM I1€4M, MPEACTABICHHYIO Ha PHC.
7.3.

IIpocTpaHcTBO Meun pas3zieleHo Ha TPU 30HBI, B KAKIOW U3 KOTOPBIX MOIEPKUBAETCS 3a]1aH-
HOE 3HaueHHue Temneparypbl. CxemMa aBTOMaTU3alMK 00ecleurBaeT KOHTPOJIb IIapaMeTPOB, PEry-
JMpPOBaHUE TEMIIEPATYPBhI U 3aLIUTY [IEUYN B aBAPUIHBIX PEKUMAX.

Konmponyo
[IpenycmarpuBaeTcsi KOHTPOJIb: JIaBJICHUS ra3a Ha BXOJIE IEYH M Iepe]] FopesIKaMH ITOKa3bIBa-
fomuMu MaHoMmerpamu 7 tuma MT11-160;

JABJICHUA BO3yXa HAa BXOJI€ NIEUYH U Mepe]l TOpesKaMy MOKA3bIBAIOIIUMH HaropoMepamMu 8 u 9 Tu-
na HMII-52, pactioioxxeHHbIMU Ha mute KHUII;, pa3pekeHus: B IeYH TATOHAIIOPOMEPOM MeMOpaH-
HbM 10 tuna THMII-52; conepxxanne CO2 B yXOAsIIMX ra3ax INEPEHOCHBIM I'a30aHAIN3aTOPOM
xumuueckuM 12 tuna ['X71-75; temrepaTypsl B 30HaX MEYM TPEXTOUEUHBIM MOKA3bIBAIOIIUM U Ca-
MonuiymuM noreHuuomerpoM 11 tuna KCI7-026; naBneHue raza ¥ BO3JyXa Ha BXOJE I€4H, a
Takke paspexenue B 30He ||l koHTponupyrOTCs CUrHATU3UPYIOIUMU daTdyukamu 4, 5, 6 cooTBeT-
crBeHHo tunos /JH-250 (1-2), /[H-100 (1-2), AHT-100 (1-2).

[Ipu cH>KeHUN [aBiIeHus ra3a Ha Bxoje neuu 10 Porc = 0,3 kIla, Bo3ayxa 10 Porc = 0,15 kI1a, a
paspexxenus 10 * 30 [la mogaercst curHan Ha KiamaH OTCEYKH rasza 13 ¢ 3JeKTpOMarHUTHBIM MpU-
BozioM 13%. OAHOBpPEMEHHO 3aroparoTcsi COOTBETCTBYIOIIME CUTHaNbHBIEC Jammbl HL1 - HL4 u mno-
JTaeTCsl 3BYKOBOM curHan HA.

Pezynuposanue

s perynupoBanus (crabunuzanuu) temieparypsl B 3oHax |, Il u Il meun nmpemycmoTpenst
aBTromaruueckue perymstopsl (I[TU-perymstopsr) 1-2, 2-2, 3-2 tuma PC.29.3, paboTaromue ¢ Tep-
momnapamu 1-1, 2-1, 3-1 rpagyupoBku XA. [Ipu oTkIIOHEHHH TeMIIepaTypbl, Hanpumep, B 30He | me-
9H, OT 33J]aHHOW B U3MEPUTEIILHOM OJIOKe perynsaropa 1-2, B pe3ynbTare CpaBHEHHs CUTHAJIOB OT
TepMomnapsl 1-1 U OT 3ajaroIero ycTpoicTBa peryisTopa BeIpadaTbiBaeTCs CUTHAN OIMOKH, KOTO-
PBIi B QJIEKTPOHHOM OJIOKE YCHIIMBAETCS M B BHJE MMITYJIHCOB IIOCTOSTHHOTO HAINPSsDKEHUS Mepe/a-
eTcs Ha TPeXMO3UIMOHHBIN ycuuTens 1-3 tuna V29 u nanee na MM 1-4 perynupyrolero KiamnaHa
TOTLTUBO-BO3AYX, KOTOPBIH M3MEHSET 1MoAavy ra3a U Bo3ayXxa K ropenkam. Uepes HeKOTopoe BpeMs
Temneparypa B 30He | meun npubiamkaercs K 3aJJaHHOH B mpenenax JOMyCTUMONW OMIMOKU peryiu-
poBaHUsI.
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