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Nzyuenne kypca  “ABTOMaTu3anusi MPOU3BOJACTB  He(dTErazoBoro
KOMILJIEKCA ~ BKJIFOYAET:

a) paboTy HaJ yueOHBIMU ITOCOOUSIMU;

0) BBIMIOJTHEHHE KOHTPOJIBHBIX PadoT;

B) MOCEILIEHUE JIEKIIUIA U KOHCYJIBTAIIMU 10 OT/AEJIbHBIM pa3jieliaM Kypca;

I') BBITIOJIHEHHE JTAOOPATOPHBIX paboT;

1) peIlIeHNE NPAKTUYECKUX 3a]1a4.

[To ocHOBHBIM BoOmpocaM KW HauOoOJIee CIOXKHBIM TeMaM Kypca, KOTOphIE
BBI3BIBAIOT 3aTPYJHEHUS MPU CAMOCTOATEILHOM HM3yYEHUH, CTYJACHTaM UYUTAIOTCS
JCKIUH.

[Tocne nzydenus ouepeHON TEMbI Kypca CTYACHT JOJIKEH YMETh OTBETUTD
Ha BOIIPOCHI JIJIsi CAMOIIPOBEPKHU.

KonTponbHas pabora BkiItodaeT B ceds JBa 3ananus. OJHO IPaKTHUYECKOE,
OJTHO TeopeTHuecKkoe. BapuaHT 3ajgaHusl ompenensercs MO0 HOMEpPY CTyIEHTa B
KypHae.

[Tocrie BBIMOJNHEHUS KOHTPOJBHOW pabOThl CTYAEHT JOIyCKaeTcs K

BBITIOJIHEHHIO JJAOOPATOPHBIX padoT, a MOCIIE UX BBIIOJHEHUS — K CJadye HK3aMEHA.



3aganme 1. B cOOTBETCTBUM C MPEACTABICHHOW CXEMOW M KOHKPETHBIMU THUIIAMU
WU3MEPUTEIBHBIX npeoOpazoBaresneit YCTaHOBJICHHBIX Ha 00BEeKTaxX
TEXHOJIOIMYECKOro Ipolecca HeoO0XOAMMO BbIOpaTh THUI KOHTpOJUIEpa WIH
IIPOTPAMMHO-TEXHHYECKOTO  KOMIUIEKCa. [IpeacTaBuTh MOHTaXHYIO — CXEMY
HNOJIKJIIOUEHUS] M3MEpPUTENIbHBIX  NpeoOpa3zoBaTesiel K  KOHTpOJUIEpY WU

MMpOrpaMMHO-TCXHHYCCKOMY KOMIIJICKCY.

Bapuanr 1. Cucmema asmomamuzayuu npedsapumenbHo2o UOPUpOSans.
HegpmenpooyKkmoa.

ben3uHoBble (pakuuyd U3 CKIAJCKHX TAHKEPOB MOCTyHarT €MKocTh El,
IpeIBapUTENbHO MPONIs TpyOyto puibTpanuto uepe3 O1.

B émkxoctu Cl ecrecTBEeHHBIM 00pa3oM MPOUCXOJUT pa3lieleHUE
OCH3MHOBBIX ()pakUUid ¥ BOJbI, KOTOpas B JaJbHEUIIEM BBIBOJUTCA B BOJIOCTOK.
Hanee npu nomomm Hacoca HI mpoaykT mepexkaymBaeTcsi B TEMIOOOMEHHUK,
NPEABAPUTEILHO TPOUCXOAUT CMEIIMBAHUE C BOAOPOJOCOJAEPKAIIMM Ta3oM,
KOTOPBIN nojaercst komrpeccopom K1.

Jlanee cMmech  IOCTYNAaeT B I€4Yb, € HArpeBaeTCs OO0 TEMIIEpaTypbl
350° C, mocne 4ero momadrest B peaktop P1. B peakrope mpu  maBimermn 30
krc/eM®  u  temmeparype 350° C HpOMCXOAMT THAPHPOBAHHE CEPHUCTBIX H
A30TUCTBIX COCTMHEHUMN.

ITocne peakropa P1 cmecrs mocrymnaer B BO3AyIIHBIM XOnoAWJIbHUK XBI,
rae ocrykaercs 1o Temmeparypsl 50° C, mocme €ero MoCTymaeT B BOJSHOM

XONOAWIBHUK X1 ¥ Tam OXJIaKIAETCA 10 TEMIIEPATYPhI 40°C.
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Puc. 1. Cucrema aBTOMaTU3alMK NPEABAPUTEIBHOTO THAPUPOBAHUS

He(TETPOTYKTOB



Bapuant 2. ABTOMaTH3UpOBaHHAs CHUCTEMa KOHTPOJS TEXHOJOTHYECKOU
CTaJuy OYMCTKHU MPUPOJHOTO Tra3a

TexHosornyeckne ammaparbl, y4acTBYIOIIME Ha CTaJUUd  OYHUCTKHU:
KOMIIPECCOP NPUPOAHOTO Tas3a, anmapar OYMCTKH OT CEpOCOAEPIKAIINX
KOMIIOHEHTOB M TEXHOJIOTMYECKUN MOJOTPEBATENb.

HeounmieHnsli npupoaHbId ra3 mnoJa€rcss OT Tra30paclpelesInTEbHON
CTaHI[MM Ha KOMIIPECCOp, 3aT€M HAIpaBIseTCSd IO TPyOONpOBOAY B armapar
OYHUCTKU OT CEPOCOJEpKAIIUX KOMIOHEHTOB. [Ipr 3TOM KOHTPOJIMPYIOTCS €ro
TeMIeparypa, JaBleHHe U pacxonx. Jlamee Harpersli B IIOAOTpEBATEINE
HEOUMILEHHBII NPUPOAHBIA Tra3 HANpaBisIeTCs B  ammapar OYUCTKH  OT
cepocojiepkalux KOMIOHEHTOB. Ha BpIxoje u3 ammapata HEoOXOIUMO
peryJiupoBaTb ~ COOTHOLICHME  PAacXOJOB Tra3a M IOCTYyHAIOLIEro  OT
naporeperpesaresss  napa. 3aTeéM  [apora3oBas CMEChb  HarpeBaercs B
TEXHOJIOTUYECKOM nojaorpesaresie. Harpes nmponcxoauT mpu MmOMOIIM JbIMOBBIX
ra3oB, IIOCTYNAlOIIMX OT Iyl KOoHBepcuu. Ha BbIXOoZe H3 moxorpesaress
peryaupyeTrcss  pacxoj ~ Iapora3oBoil cMecu. Perynstop  BbIpaOaThIBaeT
YVIOPABJISIIOIIMKA CUTHAI U TMOJAET €ro Ha pPEryJupyrollni NHEBMOKianaH. B
TpyOOIIPOBOJE TAaKXKE peryjlupyercsa TeMmIleparypa mapora3oBoil cmecu. B
TpyOONpPOBOJE HArpeTON TEXHOJOTMYECKON CMECH MPOUCXOIUT PEryJIHpOBaHUE

pacxoja.
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Puc. 2. ABTomMaTu3upoBaHHasi CUCTEMa KOHTPOJISI TEXHOJIOTMYECKON cTaiun

OYHCTKH IIPUPOAHOIO I'a3a



Bapuant 3. ABTOMAaTuM3MpoOBaHHas CHCTEMa YIOPABICHHUS  Y3JIOM

MOATOTOBKHU HE(PTH.

OOBEKTOM  ympaBIICHHWS SABISETCA  y3€l MOAroTOBKHM HedTh. YacTuaHO
obe3BoxeHHass HepTh mon naBienuem 0,15 — 0,2 Mlla ¢ JHC mocrynaer B
cenaparopsl C1-3 s nerazanum.

I'az u3 cemaparopoB C1-3 uepe3 3aABMKKK MOCTYNAET B ra30ocenapaTopbl
['C1-3. [Janee nerazupoBaHHasi HEPTh yepe3 y3el MEPEKIIOYCHHUM MOCTYMaeT B
émkoctu O1-3. B emkoctax mpopaosmkaercss 00e3BokuBaHUE HEDTH IMMyTeM eé
rpaBUTAIIMOHHOTO OTCTOs. [lamee HedTh MOCTymaeT B cemapaTopbl BTOPUYHOU
crynenu BE1-3, rae npogomkaeTcs nanpHeiiee otaenenue Hedtu ot raza. 13 bBE
He(Th moctymaer Ha HedTsaHble Hacockl LIHC. Jlanee mocTynuBIIas Ha HACOCHI
[HHC HedTh OTKaunBaeTcs B OOIIMI KOJUIEKTOP, OTKY/Ja MOTOM Ha MOCTYIMAaeT Ha
neHTpaibHbli  TyHKT cOopa (IIIC) nns  nmanpHelmed — mepepabOTKH,
TPAHCIIOPTUPOBAHUS U XPAHCHHUS.

B cocrtaB y3na npeaBapuTebHONM MOJATOTOBKU HE(PTH BXOMST: CEMapaTOphbI
C1-3; emxoctn BE1-3; Hacocwl mepekaukn HedTH; Ta3oBbie cemapatopbl 1'C1-3;

y3JIbl yueTa BOJIbI; y3€Jl yueTa He)TH; Y3JIbl yueTa rasa.
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Puc. 3. TexHonoruyeckas cxema.

B kauecTBe [OMOJHUTENBHBIX OOBEKTOB HCIONB3YIOTCS JIPEHAKHBIC
€MKOCTH, KOJIOJLBI JJIsI CTOKOB, ITOKapHbIE pe3epByapbl. B kxauecTBe mapaMeTpoB

KOHTPOJIA BI)I6I/IpaeM TC, KOTOPEIC HCO6XOI[I/IMI:I Ipru IyCKEC, OCTAHOBC U
9



9KCIUTyaTallil YCTAaHOBKH, KOTOpbIE NAIOT Hauboyiee MOJHOE MPEICTaBICHHE O
porecce, NpU MUHHMAIBHOM HMX KoimudecTtBe. llapamerpsl perynupoBaHus
BbIOMPAIOTCS M3 TEX MapaMeTpoB, KOTOpPbIE AaKTMBHO BIUSAIOT Ha IOKa3aTelu

3¢ (HEKTUBHOCTH U HA KPUTEPUH YIIPABJICHUS MIPOILIECCOM.
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Bapmuanr 4. YnpasieHre yCTaHOBKOM C BOJSIHBIM BO31yXOHAarpeBaTeIeM U
BOJSHBIM BO31YXOOXJIaIUTEIIEM

TE1 BogaHoi BopsHoii
BO3AyXOHarpeeaTens  BO3AX0OXNAZMTENb

+ @ .
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Puc.4. YnpasiieHre yCTaHOBKOH C BOJSIHBIM BO3/lyXOHArpeBaTelIleM U BOJASHBIM
BO3/IyX0OXJIAJUTEIEM
CocrtaB cuCTEMBI
1. mpuTOYHAas 3aCJIOHKA C 00OTPEBOM UJIH O€3;
2. (puiIbTp BO3IYIIHBIN;
3. BOSIHOM BO3/yXOHArpeBarTeib C y3J10M OOBSI3KU, BKIIOYAIOLIIM
HUPKYJISILIMOHHBIA HACOC U PETYIMPYIOIINNA KIIallaH Ha TEIJIOHOCUTEIE;
4. BOJSIHOM BO3yXOOXJIaJAUTEIb C y3JI0M OOBS3KHU, BKIIFOUAIOIIUM PETYIUPYIOMIHIA
KJIAIlaH Ha XOJIOJIOHOCUTEIIE;
5. BEHTUJISATOP MPUTOYHBIN
Kpartkoe onucanue ajaropurma padoThl
B anropurme pabotsl CAY 10KHO OBITH 3aJ105KEHO BBIITOJIHEHUE CIICAYIOLINX
GyHKIMIA:
1. Yopasnenue:
* IPUTOYHBIM BEHTUJISITOPOM;
* IUPKYJISILUOHHBIM HACOCOM;
* IPUTOYHOM 3aCIIOHKOW HAPYKHOT'O BO3AyXa;

® pEryjinpyromumMHM KiialtaHaMH1 Ha TCIIJIOHOCHUTEIIC 1 XOJOJOHOCHUTCIIC.

11



2. Ilporpes nonaToK 3aCIOHKH TPUTOYHOTO BO3/yXa MPU OTPULIATEILHON
TeMIIepaType HapyKHOTo Bo3ayxa (B ciayyae npumeHeHust KBY B cocrase
YCTaHOBKH).

3. 3anep:kKa BKIIOUCHHS BEHTWIATOPA HA BPEMsI OTKPBITHSI 3aCIIOHKH (3aaeTCs).
4. TlonyueHue oTBeTa 00 OTKPHITUU BO3IYIIIHON 3aCIOHKU (TIPU HATTMYUU
KOHTAaKTa).

5. [lognepxanue TemMneparypbl IPUTOYHOTO BO3yXa COTJIACHO 3aJaHHON YCTaBKe.
6. [lognepxanue Temneparypbl 00paTHOM BOJIbI B HOUHOM MIEPHO/] COTIACHO
3aJJaHHOW YCTaBKE.

7. KOHTpoJIb pabOThl BEHTWIISITOPA JATYNKOM-PEJIE Mepenaja JaBJICHUs.

8. KonTpons paboTocnocodHocTr (hUibTpa JaTYNKOM-pEIie nepenaja A1aBIeHUs.
9. OtpaboTka pexuMa NpeaBapUTEILHOTO MPOTrpeBa BOASTHOTO
BO3JlyXOHArpeBaTelis rnepej myCKoM BeHTHIIATOPA.

10. Unaukanust COCTOSIHUSI CUCTEMBI U aBapUH.

11. Benenue xypHana aBapui.

12. Benenue xypHaia COOBITHIA.

13. OtpaboTka aBapwii:

* Yrpo3za 3amopakuBanus kajgopudepa (mo temrepatype oOpaTHOM BOJIbI MOCTIE
Kasmopudepa u TeMriepaType Bo3yxa 3a kanopuhepom);

* ABapus NPUTOYHOTO BEHTWISITOpPA (JaTYMKOM-pesie Tiepenasa JaBieHus ),

e 3arpsi3HEHUE BO3AYIIHOTO QUIBTPA (IaTYMKOM-peJie Mepernaaa aBICHus);

* ABapus HIUPKYJSAILIMOHHOTO HACOCA;

OOGpbIB, KOPOTKOE 3aMbIKAaHWE HA JIMHUSIX TEMIEPATYPHBIX TaTUUKOB;
 [loxap.

[lepeuenb MOTyIIeH 171 COCTABICHUS OOIIEH MPUHITUITHATIBHON CXEMBI M CXEMBI
BHCIITHUX COCIMHCHUMN

1. Monyns xonTposuiepa u Y CO.

2. CuiioBO# MOYJIb YIIPABJICHUS AJIEKTPOABUTATEIISIMA BEHTHIISITOPA,
UUPKYJSIHHOHHOTO HACOCA, BO3AYIIHOW 3aCIIOHKHU.

3. Moaysb NOAKIIOYEHUS TaTYUKOB.
12



BapuanTt 5. YyacTok OXJIaKAEHUS MPUPOJHOrO ra3a IMOCJIE €ro CKaThs
KOMIIPECCOPOM

OOmas 3amavya ympaBlIeHHs TEXHOJOTHUYECKHM MpoieccoM (opMHUPYETCs
OOBIYHO KaK 3a7aya MAaKCHUMHU3AIMM HEKOTOPOro KPUTEpUS IMPU BBINOTHECHUH
OTPAaHUYCHHUM HA TEXHOJOTUYECKHE MapaMEeTpbl, YCTAHOBJIEHHBIE PErIaMEHTOM.
Pemenue Takoi 3agaud O4€Hb TPYJIOEMKO, a MHOI/Ia MPAKTUYECKU HEBO3MOMKHO
BBHIy OOJIBIIIOTO YKcia (PaKkToOpoB, BIMSIONIMX Ha X0 mpouecca. [loaromy Bech
IpoIEecC pa3OMBaIOT HA OTENIbHBIC YYACTKH.

B nmanHOM pasznene paboThl paccMaTPUBAETCS YYaCTOK OXJIAXKICHUS
IPUPOIAHOTO rasa Mmocjie ero CKaTusi KOMIPECCOPOM.

BaxxHbIM 3TanoM B pa3paboTKe CUCTEMbl AaBTOMATH3AIIMU SIBJISICTCSl aHAIIU3
OCHOBHBIX allllapaToOB KakK OOBEKTOB PEryJUPOBaHUS, TO €CTh BBISBICHHUE BCEX
CYILIECTBYIOIIMUX BXOJAHBIX U BHIXOJAHBIX MTEPEMEHHBIX.

ABTOMAaTHU3aIMU MOJICKUT CIEAYIOMINN YYaCTOK TEXHOJIOTUYECKON CXEMBI
ra3opacnpeaeauTeIbHON CTaHIINH.

I'a3 mocne kommpeccopa ¢ Temneparypoit S0 °C HampaBigeTcs B amnmapar
BO3AYILIHOTO oxJaxaeHus, rae oxyaxaaercs Ao 38 °C. I3 ABO ra3 HanpasnsieTcs
B Cenaparop, B KOTOPOM IMPOMCXOAMT OTIEJIECHUE ra30BOro KoHAeHcaTa. ['azoBas
daza u3 cemaparopa HampaBisIeTCs Ha JajbHEHIee KOMIIPEMUPOBAHHUE, a
KOHJICHCAT Ha YTHJIN3ALUI0 OTXOOB.

3amauyelt OnoKa YINpaBIEHUS OXJAXICHHEM MPUPOJHOTO rasza SsBIISAETCS
NoAJCp)KaHUE TEMIIepaTypbl TMEpell CemaparopoM B 3aJaHHBIX Mpeaeliax:
3aBBIIICHUE TEMIIEpATypbl BJIEYET HEJAOCTATOYHOE OTAEJEHHWE KOHJEHcaTa, a
3aHWKEHHWE  TEMIIEpaTyphl  BBI3BIBACT  NEPEPacXojl  JJICKTPOIHEPTrUM  Ha
BeHTWISITOpbl ABO 1 BOJIBI.

B nponecce oxnax/ieHns raza BO3MOKHBI CJIETYIOIINE BO3MYIICHHUS:

1) wu3MeHeHHWE pacxoja OPUPOAHOrO  rasa, IOJAMOIIErocs  Ha
OXJIQXKICHUE;

2) W3MCHEHHUE TeMIIEPaTyPhl OXJIAXKIAEMOTO MTPUPOTHOTO Ta3a;
13



3) u3MeHEeHHEe MapaMeTPOB BHEIIHEH Cpeibl, B OCHOBHOM TEMIIEPATYPHI
OKPY2KaIOIIEro BO3ayxa.

PerynupoBanue temneparypsl Iepes CenapaTopoM BBIIOJIHAETCSA 3a CYET
yIpaBJeHUs padOTOi amnmapara BO3IyIIHOTO OXJIAXICHHUS.

[Ipu noBbILIEHNN TEMIIEPATYpPhl BbIIIIE HOMUHAIBHOTO OJIOKOM YIIPABJICHUS
OCYLICCTBIISIETCS 3aIlyCK JABUIaTelIed IPUBOJA BEHTUISATOPOB, YBEIWYUBACTCS
BO3JYIIHBIA MOTOK Yepe3 TpyOHbIE CEKLUHWH, M TEeMIeparypa CHHKAETCS.
JIOTIONHUTENBHO JJII WMHTEHCU(PHUKALMU TEIIOOOMEHAa YBEIMYMBAETCA Pacxoj
BOJAbl Ha pacnbuUieHHe. [Ipy CHMXEHMH TeMIepaTypbl HUXKE HOMHMHAJIBHOTO
JBUTATENIA OTKIIFOYAIOTCSI, TOMTOJTHUTEIBHO MOKET CHUKATHCS pacXol BOJBL.

JUIsL KOHTPOJSL HEAOIYCTUMOIO IOBBIMICHHS TEMIEPATYpbl rasza Iepen

CermapaTropoM IMpelyCMOTPEHA aBapHifHasl CUTHAIA3AIIHSI.

|—l>—l>—

31 C

—>>—a >—a { A0 )

—

N
\%

X
K
Ob6o3Ha4YyeHue
HaumeHosaHue cpedbi
byks. papuyeckoe
-1-1- Booa
- 29 - 29 - [NpupoOHbIl 2a3
-31- 31 - [NpupoOHbIl 2a3
- 32 - 32 - KoHdeHcam

Puc. 5. YyacTok oxiaxaeHust IPUPOIHOTO Ta3a MOCIIE €T0 CKATHI KOMIIPECCOPOM
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BapnaHT 6. Yuacrok OXJIaXKACHUA CHHTC3 Ia3a II0CJIC KOJIOHHBI CHMHTC3a
METaHOJIA.

Baxkubpim 3Tanom B pa3pabOTKe CUCTEMbl aBTOMATHU3ALIUU SIBJISIETCS aHAIU3
OCHOBHBIX aIlllapaTOB KaK OOBEKTOB PEryJIMPOBAHMS, TO €CTh BBISBICHHE BCEX
CYILIECTBYIOIINX BXOAHBIX U BBIXOJHBIX NTEPEMEHHBIX.

ABTOMATH3AIMU NOJICKHUT CIACAYIOMNN YY4ACTOK TEXHOJIOTMYECKON CXEMBI
MIPOU3BOJICTBA METAHOJA.

['a3 U3 KOJOHHBI CUHTE3a MeTaHoia ¢ Temreparypoit 220 °C nmoctynaer B
TEIJI000OMEHHUK, e oxaaxaaercs 10 150 °C 3a cuer HarpeBaHus PeaKLIMOHHOTO
rasa.

Jlanee 4acTUYHO OXJIAXKJICHHBIN a3 HAMPABJISIETCS B alllapar BO3AYIIHOTO
oxJiakaeHuda u oxyuaxaaercs 1o 120 °C. 3 ABO ra3 namnpapisieTcsi B cemnaparop,
B KOTOPOM TIPOMCXOJIUT KOHJIEHCalUs MeTaHoJa-chipia. [a3oBas ¢asza wu3
cernapaTopa HallpaBJIIeTCSl Ha3aJl Ha CTAJUI0 CUHTE3a METaHOoJa, a METaHOJI-ChIpell
UJIET Ha BBIJICJICHUE TOBAPHOTO METAHOJIA B OTACICHUE PEKTU(PUKALIUH.

3agadeil OJioka yIpaBlCHUsS OXJIaXJACHUEM IPOPEarupoBaBIIETO Tras3a
ABJISICTCS TIOAAEpKAHUE TeMIeparypel mepen cenapatopom ABO B 3amaHHBIX
npejenax: 3aBbllICHHE TEMIIEpAaTypbl BJIEYET HEAOCTATOUHYIO KOHJECHCALUIO
METaHOJIa U, CJIEIOBATEJIbHO, BO3BpAT HAa CTaJWI0 CHHTE3a METAaHOJia B Ta30BOM
daze; 3aHUKEHUE TEMIEPATyphl BBI3BIBAET TIEPEPACXOJl DJICKTPOIHEPTUU Ha
BeHTWISITOpbl ABO 1 BOJBI.

B nporuiecce oxnaxaeHus raza BO3MOXHBI CIEAYIOIINE BO3MYILICHUS:

4) u3MEHCHHE PacXoja PEaKIIMOHHOIO ra3a U MPopearupoBaBIIero rasa;
5) u3MeHeHue TeMIepaTyphl PEaKIIMOHHOTO Ta3a U MIPOPEearupoBaBIIero rasa;
6) M3MeHeHHEe MMapaMeTpOB BHEIIHEH Ccpelbl, B OCHOBHOM TEMIIepaTyphl

OKPY’KaIOLIEro BO3yXa.

TerooOMeHHUK paboTaeT Kak peKymneparop, M[OITOMY pacxoa H
TeMIiepaTypa 00eMX TEIUIOHOCHUTENIEH HE PEeryJupYIOTCs, BBITIOJHAETCS TOJBKO
KOHTPOJIb U PETUCTPAIIUS PACXOJIOB U TEMIIEpaTyphl IUPKYJIAIIMOHHOTO Ta3a Mocie

peKymnepaTopa 1 popearupoBaBILIero ra3a A0 H MOociIe peKymneparopa.
15



OCHOBHOE  pEryJIMpoOBaHHE  TEMIEparypbl  IEpel  Cenaparopom
BBIIIOJIHAETCS 34 CUET YIPABJICHUs padOTOM anmnapara BO3AYIIHOTO OXJIAKICHHUS.

[Ipu noBbILIEHNN TEMIIEPATYpPhl BbIIIIE HOMUHAIBHOTO OJIOKOM YIIPABJICHUS
OCYULIECTBJISIETCSl 3aIllyCK JABUTAaTEJIed MPUBOAA BEHTWIATOPOB, YBEIMYHUBAECTCS
BO3JYIIHBIA IOTOK 4epe3 TpyOHBIE CEKIMH, M TEeMIepaTypa CHHKAETCs.
JIOTIONHUTENBHO JJII MHTEHCU(PHUKALMU TEIIOOOMEHA YBEIMYMBAETCS Pacxon
BOABl Ha pacnbUieHWE. [Ipy CHUMKEHUM TeMIepaTypbl HUXE HOMHHAJIBHOIO
JBUTATEIN OTKIIIOYAOTCS, U PAacX0/1 BOJbI CHHKAETCSl.

JUIsE KOHTpPOJsST HEAOIMYCTUMOIO MOBBIIIEHUS TEMIEpPaTypbl ra3a Mepen
cenapaTropoM MpeayCMOTpPEHa aBapUilHasl CUTHAJIA3ALIMS.

JIOTIOJTHUTENBHO BEAETCS YIPABICHUE YPOBHEM XKHUAKOTO METAHOJA-ChIpLA
B cemaparope. PerynupoBaHue BBINOJHIETCS pPAcXOAOM Ha JIMHUM OTOOpa

MCTaHOJIa U3 CcCIraparopa.
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-31- 31 - a3 u3 KOJ/IOHHbI cuHMe3a
- 32 - 32 - Memanon - ceipey,

Puc. 7. Yuacrtok OXJITaXACHHN CMHTC3 Ira3a I10CJIC KOJIOHHBI CHHTC3a MCTAaHOJIA.
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Bapuanr 7. Cucrema ra3ocHa0XeHHUs TAC

["azocHabxenue ra30UCIOIb3YIOIINX YCTaHOBOK TUTSt T2C
OCYILECTBIISIETCS OT OOIECTAHIIMOHHOTO TazopacnpeaenuTenbHo mynkra (I'PIT).

Ha puc. 7,a npuBenena tunoas cxema 6ounoro ['PII.

B TPII, Ha KOTOpBIX pEryJIupYIOIIMe KiIamaHbl 00OPYIOBaHBI
AJIEKTPOIIPUBOOM, a Ta30IIPOBOILI U ra3oBoe obopynoBanue [ PI1 u Ha yuacTke oT
I'PIT mo II3K koTinoB He paccuuTaHbl Ha pabodee naBieHue raza g0 ['PII,
YCTaHABJIMBAIOTCSl TIpeAoXpaHuTenbHO-3anopHble kiananbl (I13K) B komuuecte
He MeHee AByX. Bepxuwil mpenen cpabarteiBanusi 113K He nqoibkeH mpeBblIaTh
MaKcUMaJlbHOE palouee JaBJiCHHE Tra3a Imocje peryisTopa Ooinee yem Ha 25%.
Konebanue naBnenus raza Ha Beixoge oT ['PII He pomkno mnpeBwimats 10%
pabouero naeineHusi. Bpems cpabateiBanus [I3K — ne OGomee 1 c. Kmamansr
JIOJKHBI UMETh TUCTAaHUMOHHOE U MECTHOE YIpaBJiieHHE Ha OTKpeiTHE. [IpuBoa —
DNEKTpOMarHuTHeIM. HMcnomHenne —  B3pbIBO3ammuuieHHoe. Pox  Toka —
MOCTOSIHHBIN M MEPEMEHHBIN (Ha OTKPBITUE), HANIPSHKEHUE TIEpeMEHHOro Toka 220
B.

3ammTa J0JKHA JEeHCTBOBATh Ha 3aKkpbITue Kaxaoro [13K oT He3aBucUMBbIX
npubopoB mo cxeme "JIpa w3 naByx" wim "JIBa u3 Tpex" B 3aBUCHMOCTH OT
KOHKpPETHBIX ycnoBui pasmenienus ['PII.

Cxema ympasnenus snektpomaruutom [I3K momkna ObITH OCHalIeHa
YCTPOMCTBOM HEMPEPHIBHOTO KOHTPOJIS 3a HMCHOPABHOCTHIO LEMU IMOCTOSTHHOIO
TOKa.

[ToMmuMoO pacyeTHOr0O KOJMYECTBAa PabOYMX PEAYyIUPYIOIMINX yYCTAHOBOK B
obmectanimonHoM ['PII npemycmaTtpuBaeTcsi ofHa pe3epBHas U OAHA yCTaHOBKA
MaJIOTO pacxoja. balmacHell Ta30onpoBOJ PEAYLUPYIOIIMX YCTAaHOBOK HE
npenycMmarpuBaerca. [Ipu HEOOXOIMMOCTH YCTaHOBKAa MaJIOrO pPacxojia MOXKET
OBITH CIIOJIb30BAaHA KaK JIOMIOJIHUTEIbHAS pe3epBHAs.

[Tpu sTom B 610unom I'PIT mpemycmaTpuBaeTcst Tpu napaiebHbIe JTHHUH

peayuupoOBaHus, B TOM YHUCJE OJIHAa paboyasi, OJIHa pe3epBHAsl U OJIHA — MaJIoro
17



pacxona. IlpomyckHas CHOCOOHOCTh KaXKIOW pabouyell W pe3epBHOM JTHHUN
obecreunBaeT HOMUHAIBHYIO HArpy3Ky 3HEprooJioka, a JMHUU MaJloro pacxojia oT

5 10 30% HOMUHAJIBLHOTO pacxojia ra3a Ha KOTel.
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Puc. 7. TunioBas cxema 6sounoro ['PI1

1 - npoayBOYHBII TPyOOIIPOBOI, 0OOPYIOBAaHHBIN 3alIOPHBIM YCTPOHCTBOM
C PYYHBIM HIPHUBOIOM; 2 - TOPOAYBOYHBIM TPyOOMpPOBOJ, OOOPYIOBAHHBIN
3aMOpHBIM  YCTPOMCTBOM C DJIEKTPONPHUBOAOM, YIPABISEMBIM BpPYYHYIO U
nuctannmonHo ¢ BIY (I'plllY) mmu mo mecty; 3 - 3amopHOE YCTPOMCTBO C
JIEKTPOIIPUBOJAOM Ha Ta30NpOBOAE-BBOAEC K KOTIY, YIPABISEMbBId BPYUYHYIO,
muctanimonHo ¢ BIIY (I'plIY) wmm mo mecty (ydacTByeT B OJIOKMpOBKax M
3amUTax Komia); 4 - (¢uaHleBoe COEOUHEHHE JUIsi YCTAaHOBKHM 3ariyllKd C
MPUCTIOCOOJICHUSIMU ISl Pa3KUMa M TOKOMPOBOASAIICH NMEPEMBIYKON; D - MITYyIEp
JUISL TIOAAYM CHKaTOro BO3JyXa WJIM WHEPTHOro rasa; 6 - IpeloXpaHUuTEIbHO-
3anopublid kianad (I13K), ympaBisiemblil BpydyHYIO W JTUCTAHIIMOHHO MO MECTY

(yuacTByeT B OJIOKMPOBKAX U 3alllMTax KOTJIA); 7 - pacXxoJIOMEpHOE YCTPOUCTBO; 8 -
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3allOPHOE YCTPOMCTBO C PYy4YHBIM IPUBOAOM Ha Ta3O0NpPOBOAEC-BBOAE K KOTILY
(peMOHTHasi 3aJBWXKKa); 9 - OCHOBHOW pEryJUpPYIOIIHMHA KiamnaH, YNpaBiIieMblid
BpyuHyto u guctanimonto ¢ bIY (I'pllY) wim MULY, I'PII (npeana3znauen s
NOJIICpKaHUsT 3aJaHHOTO 3HaueHus AaBieHus rasza mocie ['PII B pabouem
pexume); 10 - pacTOmoYHbI peryaupyromuil kimamad (Majgoro pacxoja),
yhOpaBisieMblid  BpyuHylo, auctaniuonHo ¢ BIIY (I'plllY) m ¢ MUY TPII
(mpenHa3HAuYEH Ji MOJEp KaHus 3aJJaHHOTO 3HAYEHUs AaBjieHus raza nocie ['PIT
OpyU MallbIX pacxojlax rasa Ha KOTelbHyl0); 11 - 3amopHoe yCTpoMCTBO ¢
AIEKTPONPUBOAOM HA IOJBOJE Ta3a K IOPENKE KOTJIA, YIPaBIsEMOE BPYYHYIO,
muctanuuonHo ¢ BIIY (I'plllY) m mo mecty (y4dacTByeT B OJIOKMpOBKax H
3amuTax Komia); 12, a - AByXMOTOYHAs rOpeyika ¢ pa3/iebHBIM MOJIBOJOM rasza K
KaXJI0MYy KaHaiy; 12, 0 - IByXIOTOYHAsl rOpeika ¢ OOIIMM MOIBOJIOM rasa; 12, B -
OJTHOIIOTOYHAsi ropenka; 13 - 3amopHOE YCTPOMCTBO C 3JIEKTPONPHUBOJIOM,
YCTaHOBJIEHHOE Ha TpyOompoBoje O€30MacHOCTH, YIPaBISIEMOE BPYUHYIO,
muctanuuonHo ¢ BIIY (I'plllY) m mo mecty (y4acTByeT B OJIOKMPOBKAax u
3alUTax Kotjia); 14 - 3amopHoe ycTpoWCTBO € IEKTPONPUBOAOM Ha MOABOJIE ra3a
K 3alaJIbHOMY YCTPOMCTBY TOPEJIKH, YIPABISIEMOE BPYYHYIO, JAUCTAHLIHUOHHO C
BIIY (I'plllY) (yuacTByeT B OJOKMpOBKax Kotia); 15 - 3amanbHbIN ra3omnpoBojl
KoTia; 16 - 3amOpHOE YCTPOWCTBO C 3JEKTPONPUBOIOM, YIPABISIEMOE BPYUYHYIO,
nuctaniimonHo ¢ BUIY (I'plllY) (ywacTtByer B OjokupoBKax koTia); 17 -
OCHOBHOW PETyIUPYIONINI KiamaH (peryisTop) pacxojia rasa, YIpaBlisieMbId
BpyuHyto u auctanuimoHHo ¢ BIIY (I'pll[Y), npennasnauen st mojjaep kaHus
TpeOyeMoil TEIJIOBON HAarpy3KHu KoTJia Mpu ero padote; 18 - 3anmopHoe yCTpOUCTBO
C JJIEKTPOIIPUBOJOM HA Ta30IPOBOJE MAJOr0 pacxojaa, ynpasisieMOe BPYYHYIO U
nuctaniimonHo ¢ BUIY (I'plllY) (ywactByer B OjokupoBkax Kotia); 19 -
PACTONOYHBIM PEryIUPYIOIIMKA KIamaH (PeryjasTop) pacxona, yHpaBisieMbld
BpyuHyto U auctaHimoHHo ¢ BIIY (I'pllY), npenHasHaueH v NOAAEp:KaHUS
TpeOyeMo# TEeIrJoBOM HArpy3ku KOTja MpH pacTomnke (y4acTByeT B OJIOKMpPOBKax
kotna); 20 - pacnpenenuTeNbHbIA Ta30npoBOJ (Ta30mpoBOJ KOTEIbHOM); 21 -

ra3orpoBOJ MAJIOr0 Pacxona; 22 - 3alOpHOE YCTPOMCTBO C PyYHBIM MPUBOJOM Ha
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ra3onpoBOJi€ 3amajdbHOrO0 ra3a (pEeMOHTHas 3a/JBWKKa) (IpemycMaTpuBaeTcs
TOJBKO JUISl Ta30BBIX KOTJIOB); 23 - 3allOPHOE YCTPOMCTBO C AJIEKTPONPUBOJAOM HA
ra3olpoBOJE 3alaJlbHOTO ras3a, ynpaBisieMO€ BPYUYHYIO U JAUCTaHUMOHHO ¢ BII[Y
(I'pl1Y), mpemycmaTpuBaeTcs sl KOTJIOB, NPEIHA3HAYEHHBIX JUISI CHKUTAHMS
pa3HBIX BHUJOB TOIUIMBA (y4yacTByeT B OJIOKMpPOBKaxX KOTIA); 24 -
pe3bOoBasi 3ariyiika; 25 - BHYTPEHHHUH Ta30mpoBOj KoTia; 26 - 3amopHoe
YCTPOMCTBO C AJIEKTPONPUBOAOM Ha BXOJIE€ B OCHOBHYIO PEAYLIMPYIOIIYIO JIMHUIO,
yhopasisieMoe BpydHyto U auctaHuumoHHo ¢ BIIY (I'pllY) wmm MIILY I'PIT
(ygactByeT B OmokupoBkax ['PII); 27 - 3amopHOe yCTPOHCTBO € 3IEKTPOTPUBOIOM
Ha BXOJ€ B IYCKOBYIO PEAYLHUPYIONIYIO JHHHUIO (MaJOro pacxoja), yrnpaisieMoe
BpyuHyto M auctaHuuoHHo c¢ BIIY (I'pldY) wam MIIY I'PIT (yuactByer B
omoxkupoBkax ['PII); 28 - 3amopHOe YCTpPOMCTBO C 3JIEKTPONPUBOJAOM Ha
razonposoze ot I'PC nepen BBonoM Ha tepputopuro TOC, ynpasisieMoe BpyUHYIO
u gucrannronHo ¢ MIIY I'PIT unu BULY (I'plllY); 29 - u3oIupyroume
dbnanup; 30 - 3amopHOE YCTPONCTBO C DJIGKTPONPHUBOJOM Ha BXOJE ra3a Ha
teppuroputo ['PII, ynpasisgemoe BpyuHyrO - 110 MECTY M AUCTAHIMOHHO ¢ BIIY
TpdY) u MILY I'PIL; 31 - dunbTp ouncTky ras3a; 32 - 3aMOpHOE YCTPOWCTBO C
AIIEKTPONPUBOAOM Ha BBIXOJI€ U3 OCHOBHOU PEAYLIMPYIOMIEH JTMHUH, YIIPABISIEMOE
BpyuHyto u aucranuionHo ¢ BIIY (I'plllY) wm MILY T'PII; 33 - 3amopnoe
YCTPOMCTBO C 3JEKTPONPUBOJOM HA BBIXOJE U3 MYCKOBOW peAyLUPYIOUIEH JTMHUN
(MaJioro pacxojia), ynpasisiemoe BpyuHyto u guctaniimonso ¢ bIUIY (I'pllY) unu
MILY TI'PIT; 34 - mymornymurenb; 35 - mpeaoXpaHUTEIbHO-COPOCHOU KilanaH
(ITCK); 36 - cOpocHoit TpyOompoBoa ot IICK; 37 - 3amopHoe yCTpOMCTBO ¢
AJIIEKTPONIPUBOAOM Ha BBIXOAHOM rasomnposoze ot ['PII, ynpasnsemoe BpyuHyto u
muctanimonHo ¢ BIY (I'pllY) wnu MILY I'PII; 38 - OaiimacHblii ra30mpoBoj
bunbTpoB oOuMCTKH Taza; 39 - gapeHax ra3ompoBosoB; 40 - pPacTOMOYHBIN
MPOIYBOYHBIA  Ta30mpoBOJl, OOOPYIOBAaHHBIM  3aMOPHBIM  YCTPOMCTBOM  C
AIIEKTPONPUBOAOM, YIIpaBisieMOe Bpy4dHyr0 W auctaniimoHHo c¢ BIIY (I'pllY),

y4acTBYET B OJIOKMPOBKAX KOTJA.
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Bapuanr 8 ['azopacnpenenurensusiii myHkT (I'PII).

['azopacnpenenuTenbible  TyHKTHI  (puc.8)  mpenHa3sHA4YeHbl  JUIs
pEAYyIUPOBAaHUS BBICOKOTO, CPEAHETO WM HHU3KOTO JaBJICHUS Ha Tpedyemoe,
aBTOMATHUYECKOTO MOJJEP>KaHUs 3a/IaHHOTO BBIXOJHOTO JIABJICHUSI HE3aBUCUMO OT
U3MEHEHHUSI pacxo/la U BXOJHOTO JIaBJICHUS, ABTOMATHYECKOTO OTKJIIOYECHUS
MO/IaYy Ta3a MpU aBapUHHOM TOBBIIMICHUN WM MOHUKEHUU BBIXOJIHOTO JABICHUS
OT JOMYCTHUMBIX 33JIaHHBIX 3HAYEHUH, OYHCTKU OT MEXaHUYECKUX MpUMECce rasa,
noctasisiemoro o 'OCT 5542-87.

B cocrtaB nmyHkTa BXOJAT:

- y3en GuiIbTpa;

- TUHUS PEAYIIMPOBAHUS JTABJICHHS Ta3a;

- 00BoIHAs TMHUS, Oalac.
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Puc.8. I'azopacnpenenuTebHbIN MyHKT

Cxema mHeBMaTH4UecKasi (PyHKIIMOHATIbHAS:
1 — 3amopnas apmarypa; 2 — ¢GuibTp; 3 — BXOJHON MaHOMETp; 4 —
PETYIATOp JaBJICHUS Ta3a; 5 — MPeIOXpaHUTEIbHBIN COPOCHOM KilanaH; 6 — KpaH

TPEXXOJOBOM; 7 — peryiasTop JaBieHuss Tra3a (Ha OTOIUIeHue); & —
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ra3oropejioyHoe ycTpoulcTBo; 9 — 3amopnas apmarypa; 10, 11, 12, 13 —
3anopHas apmatypa; 14 — BbIXoaHOU MaHOMETp; 15 — MaHOMETpP

[TynkT paboTaet ciemyronmm o0pazom.

['a3 mo BxomHOMY TpyOOMpOBOAY uepe3 BXOMHOW kpaH 1, ¢uibtp 2
MOCTYNAET K PEryJsITOpY AABJICHHUS Ta3a 4, rie NpOUCXOAUT CHUKEHUE TaBJICHUS
raza J0 yCTaHOBJIEHHOT'O 3HAYCHHs U MOJAJIEPKAHHUE €ro Ha 33aJaHHOM YpPOBHE, U
Jianee 4epe3 BBIXOHOW KpaH 9 mocTynaer K NoTpeOUuTelto.

Ha BXOOHOM ra3onpoBoA€ YCTaHOBJIEH MaHOMETp 3, MpeIHA3HAYCHHBIN
JUIsL 3aMepa BXOJHOTO [aBJIEHUS M OMNpEIeJeHUs Iepenajga OaBJICHUS Ha
bunpTpylomeid kaccere. MakcumanbHO JOMYCTUMOE TMajJCHUE JaBJICHUS Ha
kaccere puibrpa — 10 klla.

B ciayuyae pemoHTa 000pyAOBaHMUS MPU 3aKPBITBIX BXOJHOM M BBIXOJHOM
KpaHax 1 u 9 ra3 mocTtymaer K HOTpeOUTENH0 O OOBOJHOMY Ta3OIpOBOAY,
Oaitnmacy. PerynupoBanue naBiieHuUsi raza MpOU3BOJUTCS JBYMS MOCJIEI0BATEIHLHO
YCTAaHOBJIICHHBIMU KpaHamu. KOHTpodb AaBiI€HUS MPOU3BOAMUTCS MO BBIXOAHOMY
MaHoOMeTpy 14.

Ha BxogHOM razompoBoje mociie BXOJHOrO KpaHa 1, mocnie perynasropa
naBlieHus ra3a 4 v Ha Oaiinace mpeayCMOTPEHbI IPOTyBOYHBIE TPYOOIIPOBOIBI.

Oynkiuu kouTposs I'PII, kotopsie Tpebyercs obecnednTs:

ABTOMAaTUYECKUN KOHTPOJb C NEPUOAOM [-2 CeK. TEXHOJIOTUYECKHUX
napameTpoB U 000PYTIOBAHUS:

- IaBJIEHUE Ta3a Ha BXOJIE;

- JaBJICHUE Ta3a Ha BBIXOJE;

- TeMIepaTypa rasa;

- pacxoj raza B pabouyux YCIOBHSX (C MOMOIILIO CYXAIOIIMX YCTPOMCTB
(mnadparm), pOTAITMOHHBIX WJIA TYPOUHHBIX CUETYHKOB);

- TeMIepaTypa BO3ayXa;

- CTETEHb 3ara30BaHHOCTH MOMELIEHUS;

- COCTOSIHHE MPEIOXPAHUTEIBHOTO KIIalaHa;

- CTETEeHb 3aCOPEHHOCTH (PUIBTPOB;
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- COCTOSIHME 3alIOPHOM apMaTyphbl;

- COCTOSIHHME JIBEPEM, OKOH MOMEIICHUS;

- Hapy1ieHus B AyiekTpocHadxenuu ['PII.

N3mepenne pacxona rasa.

VYyeT ¢ HakoTuIeHHeM (1Sl TOCIEAYIOIET0 OTOOPaXKEHUs B BUAE OTYETOB U
TPEHJIOB):

- CPEIHECYTOYHBIX TeMIepaTyphl, JaBJICHUS, pacxoja Tra3a B pabouux
YCJIOBUSIX, 3ara30BaHHOCTH ITOMEILICHHUS;

CPEAHEYACOBbIX 3HAYEHUM TEMIIEPATYphl, MOABJICHUS, pacxoja Trasa B
pabouyux ycloBHSX, 00beMa ra3a, NPHUBEACHHOIO K HOPMaJbHBIM YCIOBHSM 3a
nocyenHue 45 CyTok.

Haxkoruienne naHHbIX 0 HEMITATHBIX U aBAPUMHBIX CUTYALHSIX, BPEMEHH UX
HayaJia ¥ KOHIIA.

Hactpolika napaMeTpoB IIOACUCTEMBI C JOCTYIIOM Yepe3 Mapoiib.

[IpocMOTp TEKYIIETO COCTOSHUS APAMETPOB CUCTEMBI U APXHUBOB.

Pacnieuatka Ha npunTepe otyeta padotsl ['PII 3a 3amanubIil nepuo.
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Bapuanr 9. XononocHabxeHue.

Cucrembl X050710CHa0X)EeHUsI OBIBAIOT, B OCHOBHOM, JIBYX THUIIOB - Ha 0ase
HEHTPAIbHBIX XOJOAWIbHBIX CTAHIIMI U MyJIbTH30HaJIbHBIE VRV -cCcTEMBI.

IenTpanbHbie X0J0AWIbHbIE CTAHIIMU

MOIHOCT,  XOJOAUIBHOM CTAaHIIMM  ONpPENENseTCS pacueToM ¢ B
OOJBITMHCTBE CITy4aeB COOTBETCTBYET yAEIbHBIM Harpy3kam ot 90 mo 120 Bt/m?.

B coBpeMeHHBIX XOJOAWIBHBIX IEHTPAX WCHOJB3YIOTCA arperarbl, B
OCHOBHOM, Ha 0a3e JBYX THUIIOB KOMIIPECCOPOB: MOPIIHEBBIX U BUHTOBBIX.
BakHbIM  3J€MEHTOM  XOJOAWJIBHOM  CTAHUMUM  SIBJISIETCS  THUJIPOMOIYJIb,
BKJIIOYAIOIIN I TEMI000MEHHUKH, HAaCOCHI, paclIMpUTEIIbHbBIC Oaxwu,
PETYIUPYIOLIYIO U 3alI0PHYIO apMaTypy.

B '"crampmaptHoil cxeme"  XOJOIOCHAOXEHUSI  XOJIOJOHOCHUTENIb  C
temneparypoir 7-12°C mojgaercss K TMOBEPXHOCTHBIM  BO3AYXOOXJIAIUTEISIM
MPUTOYHBIX YCTAHOBOK M K MECTHBIM PELUPKYJSIIIUOHHBIM oxjaguTenasM (¢aH-
KOMJIaMm).

Jlns  temnocHaOkeHUsT OOBEKTOB B TEPEXOJIHBIC NEepHOaABl Toja (1o
BKJIFOYEHHUS]  LEHTPAIM30BAHHOTO  TEIJIOCHAOKEHUS  OCEHbIO WIJIM  MOCIe
BBIKJTIOUEHHUS BECHOI) MOTYT MPUMEHSATHCS XOJOJIUIbHBIE MAIIUHBI - TEIJIOBBIC
Hacochl. Takue MaluHbl 00ECIEUMBAIOT PEBEPCHUBHBIA PEXUM, MEHAA (QPYHKIUU
KOHJIEHCATOpa U UCTIAPUTEIIS.

B HeKkoTOphIX MalllMHAX TEIJIO OT KOHJEHCATOPa OTBOJUTCS HE BO3JIyXOM, a
BOJOW, U B 3TOM Cllyyae Harperas BoJla MOXKET MCMOJIb30BATHCS ISl TOPSYETO
BOJIOCHA0KEHUS WJIU JIJIs1 TEXHOJIOTUYECKHUX HYXK]I.

VRV-cucremni

O6nactb UX MPUMEHEHUs] MPUHATO CUUTATh HEOOJbIIME OOBEKTH A0 2-3

TBIC. M? KOHAWTTNOHHUPYCMBbBIX HJ'IOH.I&I[@ﬁ.
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Puc. 9. Xonoxocua0xeHue.

CucreMa BKJIIOYaeT HEOOJBIIOE KOJMYECTBO HapY’>XHbIX KOMIIPCCCHUOHHBIX

0J10kOB, Kak mpaBuio, 10 10 u g0 50-60 BHYTpeHHHUX OJIOKOB, YCTaHOBJIEHHBIX

HETMOCPEJCTBEHHO B OOCIY)XKMBAa€MbIX TOMEIIEHUAX. Bce OJIOKM ¢ TOMOIIbIO

auameTpa

HEOOJIBIIIOTO

TpyOOTIPOBOIOB

XJIaJOHOBBIX

HN30JIMPOBAHHBIX

00bEeIMHEHBI B OOIIYIO CETh.
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BuyTtpennue 610k MomHOCTBIO OT 2 10 15kBT morytr obecneuuBaTh
HE3aBHUCUMO JpYr OT Jpyra peryjJupoBaHME TEMIEPATypbl BO3AyXa B
00CITy’>KMBa€MbIX IOMEIICHUSX B IIMPOKOM JUANa30HE TEIUIOBBIX HAIPYy30K.

Bribop cxembl XOJOJOCHAOKEHHSI ONpeneNsieTcs B 3aBUCUMOCTH OT
WH)XCHEPHOU CIO0XKHOCTU O0BEKTA MO TEXHUKO-DKOHOMUYECKUM MOKA3ATEIISIM.

BapI/IaHT CXCMBLI ITPCACTABJICH Ha PUCYHKC.
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Bapuant 10 ABTOMaTH3MpOBaHHAS CHUCTEMA JO3UPOBAHHUS.
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Puc. 10. CxeMa TeXHOJIOTHUYECKOTO IIpoIiecca.

CxeMoll mpeaycMaTpuBaeTCs aBTOMAaTUYECKUN KOHTPOJIb 33 YPOBHEM B
PacTBOPHOM M PacXOJHOM OakaxX C IMOMOIIBIO 3JIEKTPOJHBIX JaTYMKOB YpPOBHS
AY1 u JIV2. KoHueHTpanusi BelecTBa B PaCTBOPHOM OaKke KOHTPOJIUPYETCS C
nomompio gatunka JIK w BTopmuHoro mpubopa — konmentpatomepa K. Ilpu
CHIU)KEHUHM YpOBHS B PacTBOpPHOM Oake HMKe 3yekTpoaa 1 Osok ympasieHus bY
OTKpBIBAET 3eKTpo3aaBKKy noaaun (3K1) u BxiatowaeT koHuentparomep. Ilpu
MOBBIIIIEHUN YPOBHSA /10 3JIEKTpoJa 2 (CpeaHUN YPOBEHb) 3aKpbIBACTCS 3aJBUIKKA
KOaryJjisiHTa W OTKpbIBaeTcs 3aJBiKka mnojgauu Boabl (3B1). Ilpu moctmxenun

3aIaHHOM KOHIUEHTPALUK PacTBOpPA 3aKPhIBAETCS M0/1a4a BOJIBI.
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[Ipy NOHMXEHHHM YpPOBHS B pacxoJHOM Oake HWXKe daekrpona 4
BKIItouaeTcst Hacoc H momaum u3 pacTBopHOro 6aka B pacXOIHBIN 10 JOCTHKEHUS
ypoBHs 315ekTpoa 5. [To Mmepe 0TKauyku HacOCOM MPOU30UIET CHUKEHNUE YPOBHS B
pacTBOpHOM Oake 10 3JekTpoaa | u HauHeTCs MOBTOPEHUE LUKIIA PUTOTOBICHUS
pacTtBopa.

B cucremy no3upoBaHus BXOOUT NPONOPUUOHAIBHBIN J103aTOpP pacTBOPA,
Ha CXEMY YIpPaBJIECHHsS KOTOPHIM (Ha CYMMATOpPbI) IOJAETCS CUTHAJI OT 3a/1aT4yuKa 3
(menurens), MPONMOPLUHUOHAIIBHBIA pacXxoay HCXOJHOU (0OpabdaTbiBacMOil) BOABI U
CUTHAJI, MPOMOPUHOHAIBHBIA PACXO1y pacTBOpa, nojaydaeMbld oT gatuuka [JPK
(porameTtpa) u BropuuHoro npudopa PK. Ilpu 3ag7aHHOM COOTHOIIIEHUM PACXOJIOB
curHan paccornacoBanus ¢ =0. [Ipu HapylieHHMH COOTHOIICHHUS YCHUJIUTENIb Y
3aCTaBIsICT PEBEPCUBHBIA ABUTaTenb PJl MOBEpHYTHCS HAa NPONOPUHOHAIBHBIN
paccoriacoBaHUIO Yroji M BKIIOYUTh TPEXIO3ULIUOHHBINA PENEHHBIN 351eMeHT PO
Ha YBEJIMYECHUE WM YMEHBIICHHWE TMOJAa4yud pacTBopa C  IOMOIIbIO

ANEKTPOo3aaBUAKKN 3K2 10 BOCCTaHOBIIEHUS 33JAHHOTO COOTHOIIEHUS PACXOH0B.
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Bapuanr 11. ABToMaru3upoBaHHas cHCTEMa KOHTpPOJsS (KyCTOBOM

HACOCHOM CTaHIINM)

ABTOMATH3UpPOBaHHAsl CHCTEMa KOHTPOJIA (KyCTOBOW HACOCHOW CTaHIUHU
(manee «cuctemay) (puc.ll) npeaHasHadeHa s AMCTAHIMOHHOIO YIPAaBIICHU,
KOHTPOJISI TEXHOJOTUYECKHX MapaMeTpOB M 3allUThl OT TMEperpeBa HACOCHBIX
arperatoB KHC.

Kondurypamus odbekra - 4 HacocHbix arperatoB (HA). Momuocts HA —
500 xBrT.

Cucrema BBITIOJHSIET:

— MOHUTOPUHTI  TEXHOJOTWYeCcKux mapamerpoB HA u  cucremsl
MaciiocHaoxenus KHC;

— CpaBHEHHE W3MEPEHHBIX 3HAYCHUH C ycTaBKamu, (HOpMUPOBAHUE
CUTHAJIOB yIpaBJICHUS UCTIOJIHUTETbHBIMU MEXaHU3MaMH, BbIJIAYy
PEAYNPEIUTEIIBHON U aBAPUMHON CUTHATIU3ALNN;

— (hopmupoBaHHEe ONEPATUBHBIX JIAHHBIX, aBapuil, TaONMIl W HX

JTOKYMEHTUPOBAHHUE.

B III v
O W=, \ ~o Fmm—m,

{
gy sl M\ | IEEgg s,
r

e e Erearaaaalrd Ill

Y

Puc.11. Cxema aBTOMaTHU3ALINH.
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N3mepsiemble mapameTpsl:
1) Toxk mpuBoma Hacoca — [T
2) Temmeparypa pabodero nmoammnHauKa apurareist — TCM
3) Temmeparypa HoJieBOro MmoAmuIHuKa Asurareias — TCM
4) Temmeparypa ruapornstel — TCM
5) JlaBieHue BojabI B Hacoce Ha npuéme — JIP
6) [aBineHue BoAbI B Hacoce Ha BeIKuze — [P
7) JlaBieHue B MaciIssHOM JuHuu — 1P

8) Pacxox Boabl — 1P
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Bapuanr 12 [lepBuunas cenapanusi HeQTH.

Puc. 12. CxeMa TeXHOJIOTHUYECKOTO MpoIiecca.

[Ipoaykius HEPTAHBIX CKBaXHWH TOTOKAMH dYepe3 3aJBHXKKU U
GUIbTPHl MOCTyMaeT Ha IUIOMIAJIKy TMEepBOM CTYNEHU Cenapauuu, T7e
OCYILECTBIISIETCS IEPBUYHAS TOATOTOBKA ChIPHSI, 3 UMEHHO:

— OTJIEJICHHUE OT XKHUJKOCTHU MecKa U rpsai3u B punbTpax @1 — D6;

— OTheneHue oT UAKOCTH raza B YIIOI' u ra3oBoi cekiuu cenapatopoB
C1/1-C1/4 (C1/4- pe3epBHBIii cenapaTop);

— OTHENEeHHE OT IKUJIKOCTH CBOOOAHOM BOABI B  Tpex(dasHbIX
cenaparopaxC1/1-C1/4.

VYerpoiictBo mpenaputensHOro orOopa raza YIIOIT mpemgHasHadeHO
JUIsi oTOOpa CBOOOJHOTO Ta3a M CHATUS TMyJbCcallui TOTOKa JKUIKOCTU. B
Tpex(a3zHOM cemapaTtope MPOUCXOAUT pa3JelieHue ChIpbS Ha CHIPOW Ta3,
NoATOBapHYy0 Boay (mpu Temmeparype cbipbs A0 450C) u HeDTIHYIO IMYIBCUIO
c conepxkanueM Bojbl HIke 30 %. Ilepen momaueit ceipoii HedTH Ha cemapaluio B
noTok HedTH BBomuUTca Aeamyinbratop. Oo6bem Tpexdaznoro cemaparopa Cl1/1,

C1/2 — 100 m3; C1/3, C1/4 — 125 m3; Ppa6 = 0,5 — 0,8 Mna; Py=1,6 Mlla. Ceipoit
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ra3 uepe3 kKamieynoBurenb KV (UMKIOHHBIM Ta3zocenaparop) HampaBiAeTCs B
BEPTUKAJIBHBIN certyaThlii razocenapatop ['Cl oOvemom 8 M3, rae otrasa
OTHENAETCA KamenbHas JKUJIKOCTh M Tra3oBbli  KoHAeHcar. Cemnaparopsl
Cl1/1...Cl1/4 000py/10BaHbI MpeI0XPaHUTEIbHBIMU KJIanaHaMH,
CUTHAJIM3aTOpaMU BEPXHET0 W HIKHEIO YPOBHEW, JaTYMKaMu JIaBJICHUS,
JTaTYNKAMU TEKYILETO U Mex(a3zHOoro YPOBHSL «HEPTH-BOJA» C
VCITOJIHUTEIbHBIMU MEXaHU3MaMH, JaTYMKAMU TEeMIIepaTyphl,
00eCreunBAIOIIMMY KaK BU3YalbHBI KOHTPOJIb MIAPAMETPOB MO MECTY, TaK M
JUCTAaHUMOHHBIA  KOHTPOJb, YIOPABICHHE W peryiupoBaHue. KommuecTtBo

cOpacbIBaeMO# BOJIbI M HE(hTH H3MEPSAETCS JaTYUKaMU (PacX0JOMEPaMu).
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Bapuant 13 YuacTok npeaBaputeabHOro HarpeBa He(TH.

VY4acToK COCTOUT U3 CIAEAYIOLIETO TEXHOJIOTUYECKOTO0 000PYJOBAHMSL:
1. Ewmxocts E-1, o6opynoBannas naruukom ypoBHs LC;
[lentpobexusbIit Hacoc H-1,

2
3. Perymupyrommuii knaman ¢ pacxogomepom FC;
4

T-Z/I\
)

Temmooomennuk T-1.

A

v

-1 - —

———(D—@—( E-1
H-1

Puc. 13. Cxema TEXHOJIOTHYECKOTO MPOIIECCA.

OcHOBHOM (YyHKIIMEH MpelCTaBICHHOIO YYacTKa SBISIETCS IOAOTPEB
cTabMJIbHOrO O€H3MHA 3a CYET TEIUIOOOMEHHBIX IMPOLIECCOB B MEXTPYyOHOM
mpocTpaHcTBO Teriooomennuka T-1 mo temmeparypsl 120 °C, ¢ mociemyromei
npokaukoil ceipbeBbIM HacocoM H-1 (H-1A). [logaua OGeH3uHa peryaupyercst mo

pacxoay ¢ KoppeKiuei o ypoBHIO B cbipbeBoi eMkocTr E-1.
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Bapmuanr 14 'a3opacnpenenurenbHas CTaHIUS.

Uepes oxpannblii kpaH Nel Ha puc.8, raz mo BXOAHOMY TPyOONPOBOIY
BBICOKOT0 AaBieHus quametpoM S00 mm.c naBnenuem 4,0 Mlla noctynaer Ha y3en
NEPEKITIOYEHUS, KOTOPBIM BKIIOYAET B C€0S1 BXOJHOUW M BBIXOAHBIE TPYOOIIPOBO/IbBI
C 3alIOpHON apmaTypoi. B kauecTBe 3an0pHON apMaTypbl IPUMEHSIOTCS IAPOBbIE
KpaHbl, C PbIYaXHBIM MPUBOAOM HIIH 3JIEKTPO-ITHEBMOTHAPONPUBOAOM Ne2 | Ned,
Ne5, a Takke cBeyHOW KpaH mia cOpoca rasza B armochepy Ne3d. B yszme
NEPEKITIOYEHUHN eCTh 00BOJIHAS JIMHUSA C IBYMSI 3alIOPHBIMU YCTPOICTBAMU: MEPBOE

3V mo xomy - KpaH C 3JEKTPO-IIHEBMONPUBOJAOM, BTOpoe 3Y - ¢ pydYHBIM

TIPUBOJIOM.
Bxog rasa 1 avnuum (Pp -0,4 MNa, Aly-500)
43
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— 47 11 14
N1 OxparHbIiA kpaH =y 42— 2
o o N
8
N e
B Emkoctb c6opa [Lly-500
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[ly-500
| I
N3 45 46
44— 10
KoTenbHas 3 o E 2 & 31 X
3 | EMKOCTb MMNyAbCHOTO rasa § 16 17 X
£
18 x| x x| x
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Bbixoa rasa 1 amHum
32 33
Pp-04MNa, Ay-400 3‘8 3‘7 . 7 LS%J N4 . Zy-400 )
# ) ‘ g
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Bbixoa rasa 2 AMHUKM

‘ <y
NS 24 25 26 27 fy-400
Pp -0,3 MnMa, [ly-500 I

28 29 30 31

:

Cseva [ly-300

]

Puc. 14. Cxema T€XHOJIOTUYECKOTO TIpoliecca.

[Tocne y3ma mepekiroueHus Yepe3 BXOHbIE KPaHbI Ta3 MOCTYMaeT Ha y3el
ounctku raza (1 m 2 neuteynoButenu Ha puc.8). Ha I'PC ycranaBiauBaeTcs
noa3zeMHasi EMKOCTh (8) /st coopa U yaajeHus Bjard U KOHJIEHcaTa ¢ CUCTeMaMu
aBTOMATHUYECKOTO KOHTPOJISI HAJ[ YPOBHEM M KOJUYECTBOM KOHJCHCATA B EMKOCTSIX
W TBUICYJOBUTEISAX. JlaBieHHWe Ha BXOJE M BBIXOJIC KaXJIOTO TBLICYJIOBUTEIISA

KOHTPOJIUPYETCS C MMOMOIIBIO TEXHUYECKHX MaHoMeTpoB (9, 11, 12, 14 Ha puc.8).
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BapuanTt 15 Y3en kommepueckoro ydera rasa.
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Puc. 15. Cxema TeXHOJIOTUUYECKOTO Tpoliecca.

YcnoBHbIe 0003HaYEeHUSA

O6o03HauyeHue

HanmeHoBaHue

KoppekTtop

KoHTponnep ¢ GSM moaynem

&5

Bnok nutaHuga
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Bapuant 16 YuacTtok neruapupoBanusi HePTEIPOLYKTOB.

cTay

8 T-203

~ J) J\ ‘
30
-O———

« 6 . T-204
8 E-206

]
ZBJ

MH-209

E-223
ot MH-205/1,2
30 =

@
8 | > l R\ Y3 K-304

32—

H-224
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Puc. 16. Cxema TeXHOJIOTHUECKOTO IIpoIiecca.

OtunbeH3onbHas  MIMXTa, MPEACTaBIAOIAs  CMECh  JTHIOEH30Ja
pekTuduKaTa U BO3BPATHOIO STHWIOEH30JIa, MOCTyHNaeT Ha JErMIpPUpPOBAHUE CO
CKJaJa MPOMEXKYTOUHBIX TpoaykToB (kKopmyc 304) u3 emkoctu mo3. E-409 B
TeIo0OMeHHUK 1103.T-229. ITlocTOSHCTBO MOJa4Yu JTUIOEH30JbHON IIHUXTHI
MOJIJICP)KUBACTCS PETYISITOPpOM pacxona (mo3.11).

O1unbeH30ybHas MKUXTa NOJ0rpeBaeTcs B TemiooOMenHuke no3. T-229 no
Temmepatypsl 95 °C 3a cder Terua BOAHOIO KOH/ICHCATA, IOJABAEMOTO HACOCOM
no3.H-224 wu3 emkoctn 1o03.E-223. Cxemoli mnpeaycMoTpeHa Mojaua
ATWIOEH30JIbHOM MUXTHl B HUcnaputenb 103.T-204 moMumo TemiooOMeHHUKa

no3.T-229 npu uucrtke nocnennero. B wucnaputene 1no3.T-204 npousBoguTcs
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MOAOTPEB, UCTIAPEHUE M YACTUYHBIN MEpEerpeB MapoB MIUXTHI A0 TEMMEPATYpPhbl HE
menee 160 °C 3a cuer Teruta kounercamuu mapa 1600 kITa (16xrc/cv?).

JUIst  CHWKEHHMsS TeMmIeparypbl KUIEHUs JTWwiOeH30jla B  TpyOHOE
IPOCTPAHCTBO HcmapuTesst m03.T-204 moxaercst BogsiHoi map 600 klla (6 kre/em?),
KOJIMYECTBO KoToporo coctaBisier 10-15% ot Beca otunbeHzona u
MO/JIEP>KUBAETCSI TOCTOSIHHBIM PETYIISTOPOM pacxoa (1mo3.13).

Jlanenne mapa 1600 kIla (16 xrc/cm®), MOZABAEMOTO B MEXTPYOHOE
npocTpaHcTBO ucnaputens no3.T-204, noanepKuBaeTcs peryasiTopoM JaBICHUS
(m03.16).

Konmencar mapa 1600 xIla (16 krc/cm®) cobupaercst B cOopHuke mo3.E-
206, oTKyaa caMOTEKOM MOCTYIIaeT B COOPHUK.

N3 ucnaputens no3.T-204 napel 3THIOEH30JbHON MIMXTHI MMOCTYNAKOT B
MEXTPYOHOE MpPOCTPaHCTBO meperpesarens 1no3.T-203, rme meperpeBaroTcs 10
Temmepatyps! 530 °C 3a cueT Tema meperperoro BOSHOTO [apa, BHIXOISIICTO H3
MEKCTYIIEHYATOT0 MoIorpeBares peakropa mos.P-202/2.

Bxoanoii koHaeHcat nomnajiaet B éMKocTh E223 cnepyromum o6pa3om.

OxnaXIeHHBIN 10 TEMIIEPATypPhl 250°C KOHTAaKTHBIT Ta3 (MOTy4YeHHBIN B
pe3ynbTate TOCICAYIONIMX CTaJAuid JUTHUpAIMU: PEaKTOPHBIA OJOK, TEYHOe
OTHEJICHHE) U3 KOTIOB-yTWIM3aTopoB 103.I1H-205 HampaBisieTcss B TEHHbBIN
anmapat no3.111-209, roe oxnaxaaercs 10 TeMIIEpaTypbl 100+150°C.

OnHoBpeMeHHO B neHHOM amnmnapate 1mo3.I11H-209 mpou3BoauTCs OYHMCTKA
KOHTAKTHOTO Ta3a OT Karajlu3aTopHOW mbuiM. OXJaxJeHWe U OYHCTKa
KOHTAKTHOTO ra3a OCYIIECTBISECTCS KOHAEHCATOM, MoJaBaeMbIM HacocoM 1o3.H-
222 u3 emkoct 103.E-221. Pacxon koHaeHcaTa MOJIECPKUBACTCS MOCTOSTHHBIM
perynstTopoM pacxoja (1mo3. 5), kjanaH KOTOPOro YCTAaHOBJICH Ha JIMHUU MOJa4u
KOHJIEHCAaTa B TIEHHBIH ammapat mo3.1T1-209.

Konmencar ¢ temmeparypoit 95°C u3 menHoro ammapara mo3.JIn-209
CaMOTEKOM TOCTyIMaeT B eMKOCTh 103.E-223, oTrkyna Hacocom mo3.H-224 uyepes
TeMI000MeHHUK 103.T-229 cOpachiBaeTcsi B XMM3arpsi3HEHHYIO KaHAU3AIHUI0 C

Temmepatypoii He Bbime 40°C.
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VYposenr B 1o3.E-223 mnopnepxuBaercs peryasTopoM ypoBHsS (1103.7),
KJIallaH KOTOPOr0 YCTAHOBJIEH HA JINHUU cOpoca KOHJEHCATa B XUM3arps3HEHHYIO
KaHaJIN3aLuIo.

IIpn cHWXeHuM AaBiaeHUs TOILUIMBHOTO ra3a Ha BBoAe B K-303 Hmxke 80
klla 3akpmiBatoTCsl oTceuHbld kianaH (1mo3.19) m B pesynbrare npekpamaercs

moJiaya dTWIOEH30JIbHON IMXTHI B TEINIO0OMEHHUK 1103.T-229;
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BapuanT 17 ABTOMaTH3a1IMs CKIIAJICKOTO pe3epByapa
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Puc. 17. Cxema T€XHOJIOTUYECKOTO TIpoliecca.



Bapuanr 18. ABTOMaTM3MpOBaHHAas  CUCTEMa  YOPABJICHHS  YYaCTKOM

abcopOuuu

VYyacTtok abcopOumm paboTaeT CIeayIOmuM 00pa3oMm.

["a3b1 moCI€ CKOPOCTHOTO XOJIOAMJIBHUKA MOIAIOTCS MO/ HHXKHIOIO TApENKy
abcopOepa A.

Caepxy B anmnapar MoJaeTcs NorjJoTUTENb C ONPEACICHHON TeMIIEpaTypOu.
Temneparypa moryiotutens craduiausupyercs B TeriooomeHHuke TO 3a cuer
WCIIOJIb30BaHUs BOJIBI.

CBepxy aOcopbepa oTOHMparOTCA Tra3bl, KOTOpPHIC HAMNPABISAIOTCS Ha
OUYMCTKY. A30THasi KHUCJIOTa C KoHleHTpaiuedr 60-65% orOupaercs u3 Kyba
koJoHHBbI. [lokazatenem »3@deKkTUBHOCTH mpouecca adcopOUUMM ra3oB BOJOH
ABJISIETCA KOHIEHTpAUUs a30THOW KHCIOTHI B MPOJIYKTE KOJOHHBIL. YMEHBIICHUE
KOHIIGHTpAIlMU BBbI3bIBA€T OTOPAKOBKY MPOAYKTa. 3HAY€HUE KOHILIEHTpAIuU
a30THOM KHUCJIOTHI JOJDKHO MOJJCPKUBATHCA MOCTOSHHBIM, UTO SIBJISIETCS LEJBIO
ynpasieHus. KOHTposib W peryJMpoBaHUE KOHIIEHTpPAUUU a30THOM KHUCIOTHI
ocyiecTBisieTcss onHOKOHTYpHOUH ACP, kotopas BKiIO4aeT B cebs mpudbop
KOHTpPOJIA COCTaBa C JUCTAaHUMOHHOW Tiepefadye IMOKa3aHWul, PEryJsaTop,
Bxoasmuii B coctaB  MIIK; »siekTpornHeBMaTH4YeCKUid  mpeoOpa3oBaTelb,
YCTAHOBJICHHBIA HA IIMWTE; PEryJUpPYIOMMN KjlamaH Ha JUHUM pacxoja
nornorurens. [Iporecc 06pa3oBaHus a30THON KUCIOTHI U3 Ta30B M BOJBI SIBJISIETCS
HK30TEPMUYECKUM, TOATOMY Ha HIDKHMX TapelikaX, TJI€ BBIJICJICHUE TeIia
HanOoJiee MHTEHCHBHO, MPEIyCMOTPEHO OXJIAXJACHUE Yepe3 3MEEBUKH Ha

TapCJIKax. OXJ'IEDKI[CHI/IG BBIIMMOJIHACTCA XXUAKUM aMMHAKOM.
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Puc. 18. — ABToMaTH3MpOBaHHAs CUCTEMA YIIPABIICHHUS YIaCTKOM
abcopOuuu
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Bapuant 19. Cucrema aBTOMaTH3aMK YCTAHOBKH OXJIKICHUS

[TpyuHIMI pabOTHl YCTAaHOBKU OXJIAXKIACHHUS CICAYIOIIMI: BEHTHUISATOPOM
BO3JIyX 3aCachIBAa€TCA B KaMepy YCTAaHOBKH M3 MOMEICHUS W (WJIM) CHApPYXH, B
3aBUCUMOCTH OT BPEMEHHU T0Jla, TJI€ CMEUINBACTCS, (PHIBTPYETCs, OXJIaXKIaeTCs,
YBJIQXHSETCS OCTPBIM IapOM M TOJIOIPEBAETCS JI0 33JIaHHOU TeMIepaTyphl.

BenTtunstop umeer npuBoi, ynpasisieMblid YaCTOTHBIM MPEe0OPa30BaTEIIEM.
C MoOMOIIBI0 HEro MoJAeTcsl B BO3AYIIHBIE KaHAIBl OXJIAXKIAIOIMIUX MIAXT TOYHO
OTMEPEHHOE KOJIMYECTBO BO3AyXa ¢ aaBiaeHueM - 0,003 Kre/cM>.

Ha Bxoje u BbIXoJie Kamephbl YCTAHOBKH JJII U3MEPEHUS SHTAJIBIINU U IS
3aMepa TeMIepaTypbl UM BJIAXXHOCTH BO3/JyXa, MMEIOTCS JATYUKH, OT KOTOPBIX
CUTHaJIbl MAYT Jajee Ha IMoJady XOJOJHOW BOJbI, MOJAOTPEB BO3JyXa U MOAady
napa.

OxnaxJaeHue BO3JyXa OCYIIECTBIISETCS XOJIOJHOM BOJOH, KOTOpas
MOJAeTCS B 3MEEBUK IO 3aMKHYTOM HUPKYJSIIMOHHON CHUCTEME OT YCTaHOBKHU
MIPUTOTOBJICHUS XOJIOIHOUM BOJIBI.

ITomorpeB  oxJjaxkJamolIero BO3ayXa JO0 3aJaHHOM  TeMIepaTypbl
MPOU3BOJIUTCSI C TIOMOIIBIO AJIEKTPOHArpPEeBaTECH.

ITap x ycTaHOBKE TOJaeTCs OT MaporeHeparopa JaBlieHHWEM He Ooiee 9
KI'C/CM, peIylUpyeTCst 10 3 KI'C/CM U BBOJIUTCS B KaMepYy.

Bec mnapamerpsl oxyaxkaaromiero Bo3ayxa (Temieparypa, BIIAKHOCT,
JIaBJICHWE) BBEJICHBI B CUCTEMY YIIPABJICHUS MPOLIECCOM.

B coctaB ycTaHOBKM MPUTOTOBJICHUSI XOJIOIHON BOJIbI BXOISIT:

- XOJIOJHUJIbHHK,

0aK 11 BOMBI;

JIBa IIEHTPOOEKHBIX HACOCa,

cucTeMa TpyOOmpOBOIOB.
OOBsi3ka yCTaHOBKHM BBINIOJHEHA TakUM 0O0pa3oM, YTO HMEETCs

BO3MOXXHOCTB pa6OTI>I Mo ABYM INHUPKYJIATTUOHHBIM KOHTYpaM OJJHOBPCMCHHO.
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Hupkynsauus oxJaxaaromend BOAbI IO NEPBOMY KOHTYPY, 4YeEpe3
XOJIOMWJIBHUK: 0aK - MEeHTpoOekHbIH Hacoc Nel - XOJOMWUIBHUK - 3arpy304YHas
30Ha U IPUBO/IBI DKCTPYIEPOB - 0aK;

- KJIAIaH OYKMCTKU Marepuania;

- KJAlaH OYHUCTKM CYINEpPKOHIIEHTpaTa MOJHUMEPHBIX KpacuTelned u
aJINTUBOB;

- BaKyyMHBIH HAcCOC ISl 0TCOCa OTPAOOTAHHOTO CKATOTO BO3/yXa;

- MpeaoXpaHUTENbHBIN GUILTP (PUILTP O€30MACHOCTH;

- CHUCTEMBbI THOKHX TUTACTMACCOBBIX W CTAJIBHBIX TPYOOMPOBOAOB IS
TPAHCIIOPTUPOBAHUS MATEPHUAJIA U CKATOTO BO3ayXa.

[Tomaua cxxaToro Bo3ayxa OCyLIECTBISCTCS OT KOMIIPECCOPHOU YCTAHOBKHU
C pPeAyLIMPOBAHUEM JIABJICHHUS 10 6 Kre/cMmP.

[IpomexxyTouHbIli OyHKEp OCHAIEH JaYHUKAMU BEPXHETO W HIDKHETO
YpOBHs.  YIpaBieHHE TMPOIECCOM - C  TOMOUII0  COOCTBEHHOM U
LHEHTPAITU3UPOBAHHOW CUCTEM YIIPABJICHHS ITPOLECCOM.

[logaua pacriaBa OT OJHOTO Hacoca OCYIIECTBIsieTCS Ha 3 (UIBEPHBIX
KOMILJIEKTA.

O06orpeB pacrIaBOIPOBOJIOB OT U3MEPUTEIBHOU TOJOBKH JI0 MPSIAILHON
Oanky  (BKIIOYMTEIBHO)  TMPOU3BOJUTCS  TMapaMd  BBICOKOTEMIIEPATYPHOTO
OPraHUYECKOTO TEIJIOHOCUTEIIS, TMOCTYMAIOIMKMMU OT YCTAHOBKH TOJOTPEBa
muduna (AMHUIA).

B npsauneHON  Oanke — pacmoiOKEHbI JNO3UPYIOLIHE  HACOCHI
IECTepEHYATOTO THUIMA, (QUIBEPHBIE KOMIUIEKTBI M TPYyOOMPOBOJBI CHUCTEMBI
pacnpeneneHus paciiasa.

N3meHenne 3aiaHHOW JIMHEWHOM IUIOTHOCTA HUTHA  TMPOU3BOIAUTCS
M3MEHEHHEM Yrciia 000pPOTOB JO3UPYIOIIETo Hacoca.

Bce mapamMeTpbl KOHTPOJIMPYIOTCS M PETYJIUPYIOTCA C TOMOILIBI) CHCTEMBI
YIIPaBJICHUS MPOLIECCOM.

Breixonsmue w3 Quibep cTpyd paciuiaBa mojuMepa KpPUCTALTU3YIOTCS

(3aTBEepICBAIOT) B BUJIE AJIEMEHTAPHBIX HUTEH B OXJIKIAIOIIEH YacTH MPSIUILHON
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maxTbl, I'A€ OHH O6IIYB3IOTC$I BO3AYXOM, IIPUI'OTOBJICHHBIM B YCTAHOBKC

OXJIAXKAAIOIICTO BO3yXa.
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Bapuant 20. ABTOMaTH3a1IMsA HarpeBaTesl.
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Puc. 20. Cxema TEXHOIOTHYECKOTO MPOIIECCA.
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MeToanuyeckue yKa3aHus

Ha3znauyenue u cogep:kanue PyHKIHOHAIBHBIX U JJIEKTPUYECKUX CXEM

QyHKIMOHAIBHAS CXEMa aBTOMAaTUYECKOIO KOHTPOJISI M YIPABICHHUS
OpeJHa3HayeHa Uil OTOOpaXKEHHsI OCHOBHBIX  TEXHHYECKUX  PEIICHUH,
IIPUHAMAEMBIX IPU MPOEKTUPOBAHUU CHCTEM ABTOMATHU3ALUU TEXHOJOTMYECKUX
IIPOLIECCOB.

Ha ¢yHkimoHanbHONW cXeMe H300pa)aroTCsi CHCTEMbI aBTOMATHYECKOTO
KOHTpOJIS, PpEryJIMPOBAHUSA, JAUCTAHUMOHHOIO YIPABICHHUs, CHTHAJINA3ALUU,
3alIUTHl U OJIOKUPOBOK. Bee 311eMeHThI crcTeM yrpaBiieHUs! TOKa3bIBAIOTCS B BUJIE
YCIIOBHBIX HM300paX€HUH U OOBEAMHSIOTCA B €IUHYIO CHUCTEMY JIMHUSMU
(YHKIIMOHAJIBHOU CBS3H.

DneMeHThl  IUMTa W NOyJdbTa  YOpaBJIEHUS  HM300paxkaloTcsl  Ha
(yHKIHMOHAJIBHOM cXeMe aBToMaTh3auud. BepxHss 4YacTb B (DYHKIIMOHAIBHOMN
CXEMbl TMPHUBOJUTCS CXeMa Ipoliecca WIK OOBEKTa YIPABIECHUS U YCIOBHOTO
0003HayYeHUsl JAaTYMKOB MPUOOpa U3MEPEHHUs MPEIHA3HAYCHHBIX JJI1 U3MEPEHUS
TEXHOJIOIMYECKOro mapaMerpa , T.€. IepBUUHbIE MPeoOpa3oBaTeb.

Bropuunble npubopel KOHTPOJISI W YIpaBJICHHUA, T.€. DJEMEHTHI IIUTa U
nyJbTa yOpaBICHUS U300pakaeTcs B HIDKHEM YacTH CXE€Mbl B  BHJIE
IIPSAMOYTOJIBHUKN ITPOU3BOJIBHBIX Pa3MepoB. BHyTpH KOHTypa HpsSMOYIOJBbHHMKA
pacrosiaraercsi yciIoBHbIE O0003HaueHMs NPUOOPOB, CPEACTB aBTOMATHU3ALUU
anraparhl YIPaBJICHUS U CUTHAJIU3ALUY.

CBsi3p MEXly MEpBUYHBIM IIPeoOpazoBaTesieM U BTOPUYHBIMU IprOOpaMu

MIOKa3bIBACTCS CIUIONIHOM JTMHUEH MITH OOPBIB IMHUK ¢ Hymeparuei (puc. 21).
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K apyrum orcexam
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Puc.21. Yopomennast pyHKIIMOHATIbHAS CXeMa aBTOMAaTHU3AlUN
TEIJIOBJIAKHOCTHOM 00pabOTKHU:

1-xnanaH; 2-UCHOJHUTEIBHBIM MEXaHM3M; 3-pellyKTop pacxona mapa; 4-
npeoOpa3oBareib TeMIeparypbl B siekTpudyeckuid curHan TE; S5-manometp
ANEKTPOKOHTAaKTHBIM PIS, oOecneunBamoommii CUrHaIM3alMIO TPU OTCYTCTBUU
MHUHMMAJIbHO JONMYCTUMOTO JABJEHUS Mapa B  MarucTpayu;6-TEPMOMETP
AJEKTPOKOHTAKTHBIM TI, MokaspiBarOIMid TEMIIEpaTypy Ilapa B MarucTpayu; /-
npeoOpa3oBarenb pacxoaa napa FE B 3JeKTpUUYecKyl0 BEIMYMHY; 8-MHTErpaTop
pacxoma mapa FQ; 9-mokaspiBatomuii mpubop pacxoma mapa FQI  3a
YCTAHOBJICHHBIM WHTepBan BpemeHu; 10, 1l-curHambHbie nammbl; 12-
npeoOpa3oBareib  JJEKTPUUYECKOro curHasa ES B curHan  BKIIIOYEHUS
AJIEKTPOMArHUTHOTO KJIanaHa; 13-perysistop TeMiepaTypbl C €€ perucrpanuen
TRC.

VYkazaHHble Ha PHUCYHKE NpUOOPHI SABISIOTCS: JATYMKAMU TEMIIEPATypbl
OeToHa, Temmeparypbl TEIUIOHOCHUTENs (mapa), NaBJ€HHs M pacxoja Mapa B

maructpanu 4, 7, 8; BTOpUYHBIMU HW3MEPUTENLHBIMU NpUOOpaMH pacxoja mapa,
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TEeMIIepaTypbl W JNaBiieHHUs napa 5, 6, 7, 8, 9; peryasaropoM 3aJaHHOTO 3aKOHA
U3MEHEHHUs1 Temmeparypbl OeroHa 13; HCIOMHUTEIBHBIM MEXaHU3MOM  2;
peryiupyromuM opranoMm 1; cpeactBamu curHanuzaruu 10, 14. Ilpubopsr 7, 8
COBMEMIAIOT (DYHKIIUU TIEPBUYHOTO U BTOPUIHOTO U3MEPHUTEIBHBIX TPUOOPOB.

B cucremax aBTOMaTHMYECKOIO KOHTPOJS M YNPABICHUS PA3IUYHBIMU
TE€XHOJIOTMUYECKUMHU MPOIECCAMU 3HAUUTEIBHOE MECTO 3aHHMMAIOT 3JIEKTPUUECKHE
npuOOphl, amnmaparbl, YCTPOICTBA, KOTOpBIE CIyKaT Uil oOecrnedeHus
ynpaBJieHUs, OJJOKUPOBKH, CUTHAIU3ALUHN U 3aILUTHI.

Jnsa  u300pakeHUsT B3aUMHOW  AJIEKTPUYECKOM CBSI3UM MPUOOPOB U
YCTPOMCTB CITy’KaT 3JeKTpruueckas cxema. [1o cBoeMy Ha3HAYEHUIO 3JIEKTPUUYECKUE
CXEMBI ITOIPA3EISIOTCS Ha NPUHYUNUATbHbIE, NOJIHbIE U MOHINANCHDBLE.

Ipunyunuanvnvle cxemvl CAyX)aT I TOro, 4YTOoObl HamboJiee MPOCTO U
HarJsgHO YCJIOBHO H300pa3UTh YCTPOWCTBA, BXOASIIME B CXEMY, IOKa3aTh
B3aUMHYIO JJIEKTPUYECKYIO CBSI3b MEXKIY €€ OTACIBHBIMU 3JIEMEHTAMH C Y4ETOM
MOCJIEIOBATENBHOCTH PA0OTHI, T.€. AaTh MPEACTABICHUE O IPUHIUIIE ACHCTBUS.

Ilonnvie cxemvi. Ha OCHOBaHMM NPHUHLIUIHAIBHBIX CXEM B HEKOTOPBIX
Clly4asiX COCTaBJSIIOT TIOJIHBIE DJIEKTPUYECKHE CXEMBbl, OXBATHIBAIOIINE BECH
KOMIIJIEKC arperaros.

Monmaoswcnvle cxemwvl. 110 MOHTaXXKHBIM CX€MaM MPOU3BOJIUTCS MOHTAXK
COOTBETCTBYIOILIEN amnmaparypbl MU YCTPOWCTB. OTHU CXEMBI BBIIOJHAKOTCA IO
IPUHIUIUAIBHBIM CXEMaM C Y4Y€TOM TEPPUTOPUAIBHOTO DPACIOJIOKEHHUS BCEU
anmapatrypbl, BHJA 3aXKMMOB, CHOCOOOB M  HANpaBJICHUH  MPOKIAJKU
COEJIMHUTEIBHBIX MPOBOJIOB U Ka0esei U T.11.

dopMa HCHOJHEHUS MNPUHLUIHAIBHBIX 3JIEKTPUYECKHX CXEM JIOJDKHA
o0Jieryath UX YT€HUE, YCBOCHHUE U aHAIU3.

MueMoHundeckass cxema (MHEMOCXeMa) — YCJIOBHOE Trpaduyeckoe
O0TOOpaXKeHHE TEXHOJIOTMYECKUX TPOIECCOB, MOTOYHO-TPAHCIOPTHBIX JIMHUH,
HPHEPreTUYECKUX M Jpyrux cucreM. OHa BBINOJHAETCS Ha IIUTE WU MYJIbTE
yIOpaBICHUS KaK KOMIUIEKC CHMBOJIOB, M300paKalOIUX TEXHOJOTHYECKHX

arperaToB C MX B3aMMHBIMH CBSI3SIMU.
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HarnsigHo otoOpakasi CTpYKTypy YHpaBisieMOro MHpoIlecca, MHEMOCXEMa
o0Jer4aer oneparopy 3allOMHHAHHUE CXEM OOBEKTOB, B3aUMO3aBUCHUMOCTb MEXIY
HUMH. MHeMOHHMYECKasi cXeMma, OpraHaMu YIpaBJi€HHs, MajorabapuTHbIMU
U3MEPUTENbHBIMHA MPUOOpaMu, 00pazyeT HHPOPMAIIMOHHYIO MOJIETh KOHKPETHOMN
CUCTEMbI YIpaBJIeHUs. MHEMOCXEMBbI LeJIeco00pa3HO HCIOJb30BaTh B TeX
cllydasix, KOIJla YIpaBisieMble OOBEKTbl MMEIOT CJIOXHBIE CXEMbI C OOJIBLINM

YUCIIOM KOHTPOJIMPYEMBIX ITapaMETPOB.

CxeMbl HOI[KJIIO‘IeHl/Iﬁ

[Ipu BBIIOJIHEHUM CXEM MOAKIIOYEHUS HEOOXOJMMO YYHMTHIBATH OOIIHE
TpeOoBaHUsI K BBINOJHEHUIO cxeM, npuBenéHHeie B 'OCT 2.701-84, a Takxe
pazaen 5 "lIlpaBuna BeinojgHeHus cxeM nojkiaoueHus" 'OCT 2.702-75 "lIpaBuina
BBITIOJTHEHUSA YJIEKTPHUUECKUX CXeM'.

IlepBoiii 3 ykazanueix I'OCToB maér cnenyromee onpenenenue: "Cxema
MOAKITFOUEHHUS - CXEMa, OKA3bIBAIOIIAsl BHEITHUE MMOJKIFOUCHUS U3ACIHS .

Ha cxeme coenumHeHui JOJIKHBI ObITh M300pa’KE€HBI BCE YCTPOMCTBA U
AJIEMEHTHI, BXOJSIINE B COCTAB M3IEIMUS, UX BXOIHBIE M BBIXOAHBIE SJIEMEHTHI
(coemuHUTENM, TUIATHI, 32KUMBI M T. 1.), @ TAaKK€ COCAUHEHUS MEXKIY JTUMH
YCTPOMCTBAMH U DJIEMEHTAMH.

VYcTpolicTBa v 3JIEMEHTHI Ha CXeME U300paaroT:

- YCTpOWCTBa — B BUJI€ MPSAMOYTOJbHUKOB WJIM YHPOIIEHHBIX BHEIIHUX
OYEpTaHUN;

- DJIeMEHTHl — B BHUJE YCJIOBHBIX TpadudecKux 00O3HAUCHUM,
MPSIMOYTOJILHUKOB WJIU YIPOIIEHHBIX BHEIIHUX OYEPTAHUM.

[Ipu wm300pakeHWHW DJIEMEHTOB B BHJAEC NPSIMOYTOJBHUKOB WM
YIPOILEHHBIX BHEIIHUX OUYEPTAHUU JOMYyCKAETCS BHYTPU UX MOMEIIATh YCIOBHBIE
rpaduueckue 0003HaYEHUS FIIEMEHTOB.

BxoaHpie W BBIXOJHBIE BJIEMEHTHI HU300pKAIOT B BHUJE YCIOBHBIX

rpaduyeckux 0003HaAYCHUM.
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Ha cxeme cnemyer yka3piBaTh 0003HAUCHHSI BBIBOJOB (KOHTAKTOB)
AJIEMEHTOB (YyCTpOWCTB), HAHECEHHBbIE HA W3JCIIME WIM YCTAaHOBJIEHHBIE B HX
JIOKyMEHTAIMH, I0ITyCKAETCs YCIOBHO MPUCBAUBATh UM 00O3HAYCHUS Ha CXEME.

[IpoBoma, rpynmsl MPOBOAOB, KIYTH U KaOenu (MHOTOXKHIIBHBIE TIPOBO/IA,
ANEKTPUUECKUE IIHYPHI) JAODKHBI OBITh IIOKa3aHbl Ha CXEME OTHAEIbHBIMU
auHusMU. TonluHa JHHUE, H300pa)xkarolux MpPoBOJA, JKITYThl U Kabenu
(MHOTOXUJIbHBIC MPOBOJIA, JIEKTPUUYECKHUE IIHYPHI) HA CXEMax, JOJDKHA OBITh OT
0,4 mo 1 mm.

Jlns ynponieHuss HadepTaHUsi CXEMbI JIOMYyCKAETCS CIHMBATh OTHEJbHbIC
MPOBOA WU Kabenu (MHOTOKUIIbHBIC MPOBO/IA, SJEKTPUUECKUE IIHYPHI), UAYLIHEC
Ha CXEME B OJTHOM HAlpaBJICHUH, B OOIIYIO JTUHUIO.

[Ipy momxome K KOHTAKTaM KaXIbId TMPOBOA W KWIYy KaOems
(MHOTOXXMJIBHOTO TIPOBOJA, JJIEKTPUUYECKOTO IIHYpa) H300pa)kaloT OTIEIbHOM
JIMHUEN.

TpeﬁoBaHml K BBINIOJIHEHHUIO JOKYMEHTOB

Ueptexx oOmiero BuUja i1 TEXHUYECKUX JTOKYMEHTOB BBITIOJHSIOT TIO
I'OCT 2.119-73. B BegoMoCTh TEXHHUYECKOTO TPOEKTAa 3alMCHIBAIOT BCE
BKJIIOUYEHHBIE B TEXHUYECKUU MPOEKT KOHCTPYKTOPCKHE JOKYMEHTHI B MOPSAKE,

ycranoBiaeHHoM ['OCT 2.106-96.

[TosicHUTENBHYIO 3alIUCKYy TEXHUYECKOTro MmpoekTa BbIMONHAIT 1o 'OCT

2.106-96.
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3aganue 2

TeopeTndecknii BOpoc.

l.

2.

9.
10

11

12.
13.
14.
15.
16.
17.
18.
19.
20.

OcHOBHBIE OOBEKTHI HpOMBICHOBOﬁ TCXHOJIOTHH U UX B3aHMOI[eI>'ICTBHe.

Ha3nauenue nieHTpaibHOro myHKTa cOopa.

. YCTaHOBKH MOJATOTOBKU HE(PTH.

. JI0’KMMHEBIC HACOCHBIC CTAHIIHH.

. CenapaliioHHbIE YCTaHOBKH.

. YCTaHOBKHM CTaOMIN3AIINM.

. YcTaHOBKH 00€3BOKMBAHUA M 00SCCOIMBAHUS.

. YrporeHHas cxema JI0ObIUM U IMOJATOTOBKH Ta3a.

CocTaB 00BEKTOB I[O6I>ILII/I H IIOAT'OTOBKH I'a3a 1 00BEMBI aBTOMaTHu3alluu.

. [loaroroBka MpoayKIIMU CKBaXKUH ra30BbIX MECTOPOXKICHUM.
. O0BEKTHI TpaHCIIOPTA Ta3a.

KommpeccopHnast cranmusi/iex.

["azonepekaunBaroIve arperarsbl.

VY nanennsie TexHomornueckue o0bekThl KC.
l"azopacnpenenuTenbHbIE CTAHLINH.

[Ton3eMHbIE XpaHWIMIIA Ta3a.

VY3561 yuera rasa.

JIvnHeHbIE KpaHOBBIE IUIOIIAJIKU.

["azou3mepuTenbHbIE CTAHIIUH.

[TonzemHble XpaHuUMILa rasa.
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