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a
Mpun

3aMblKaHUN KOHTYpa TepMoperynupoBaHua AOBUrateslb ropefniku HadnHaeT BpallaTbCA BMeCTe C HaCcOoCOM: BCacbiBaemMmoe

TOMNMMBO MOJHOCTLIO HANPaBMSATLCS B 06paTHbIN KOHTYP. MNpy 3TOM BKIMOYAKOTCA BEHTUMSITOP FOPESikM U TpaHCopMaTop po3xura ,
obecneuvBasi BbINOMHEHWE:!

.

npeABapuUTesibHOWM NPOAYBKU TOMKU.
MpoKaykW yyacTka cMcTeMbI Nodaym Tornnmea.
npeaBapuTENbHOrO Po3Xura ¢ paspsaoM Mexay anekTpoaamu.

b

B KoHLe Npokayku OTKPLIBAETCSA AMEKTPOMArHUTHBINM KnanaH: MasdyT NocTynaeT B COMMO W BbIXOAWUT M3 HEro B TOHKOPACMbIEHHOM
COCTOSIHUN.

Mpu KoHTaKTe ¢ o6pa3oBaHMeM pa3psaa Mexay anekTpogamu obpasyeTcs nnamsi.

O,D,HOBpeMeHHO Ha4YMHaeTCAa CYMTbiBaHMUE BpeMeHN 3alUUTHOIO OTKITIOYEHUA.

Linkn o6opyaoBaHus

puc. 33 - Llukn o6opyaoBaHus

BV... OnekTpomarHuTHbI knanaH t3n Bpems nocne posxura
OH VYcrpowictBo npeaBapuTeribHOro nogorpesa t4 WuTepBan «BV1-BV2»
[OM3enbHOro Tonnmea TSA Bpemsi 3alMTHOrO OTKIIOYEHUS
FS  ®dotopesuctop A’ Hayvano Bknto4eHusa ¢ nogorpesaTtenem
R-SB-WTepmoctatsbli/lpeccocTtatsl A Hauano BkntoyeHusi 6e3 nogorpesartens
M OBuratens ropenku B Hannuue cdakena
OW KoHTakT paspeLueHus C HopmarnbHbI pexum paboTbl
Y4 TpaHcdopmaTop posxura D MpekpalyeHne perynnupoBku «R»
t1 Bpemsi npegsapuTenbHO NpoayBKu Il B-'xoaHble curHanel arperaTa
t3 Bpems nepepn po3xurom [ ] Heobxoaumele curHarnbl Ha Bxoae

MpoBepku Bo Bpems paboTbl

BkntounTe arperat, kak onucaHo B sez. 1.3.

YpocToBepbTeCh B rEpMETUYHOCTY KaMepbl CTOPaHnUs U BOASIHOW CUCTEMbI.

MpoBepbTe achheKTUBHOCTb PYHKLMOHMPOBAHNSA AbIMOXOAOB (4Nt MPUTOKa BO3AyXa W yAaneHusl NpodykTOB CropaHusl) BO
Bpemsi paboTbl koTna.

YpocToBepbTeCh B NPaBUIIbHOCTU LIMPKYsILUK BOAb! MEXAY KOTIOM U CUCTEMOMN.

[MpoBepbTe 3axkuraHuwe ropernku, OCYLLECTBMB pa3fUYHble WCMbITaHWS MO BKIIOYEHWUIO U BbIKIIOYEHWIO KOTMa C MOMOLLbIO
TepmocTaTa TemnepaTtypbl BO3gyxa B MOMELLEHUN UNN YCTPONCTBA AUCTAHLMOHHOIO YNpaBneHus.

MpoBepbTe repMeTUYHOCTb ABEPLIbl KAMEPbI CrOPaHNs U AbIMOBOW KaMepbl.

MpoBepbTe paboTaeT N HOpManbHO roperska.

BbinonHuTe aHanus AbIMOBbIX rasoB (Mpy yCTAHOBUBLUEMCS PeXUME KoTna) u ybeantecs, 4to copepxanue CO,, B HUX HaxoanTcs
B npegenax ot 11% 8o 12%.

MpoBepbTe NpaBUNbHOCTL 3afaHus MapameTpoB W, MpW HEoBXOAMMOCTU, OTPerynupywWTe napameTpbl (KOMNeHcauuoHHast
XapaKTepucTuKa, MOLLHOCTb, , TEeMnepaTypa U T.4.) Ha Hy>XHyto Bam BenuuuHy.
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3.3 Yxoa 3a KoTnoMm

n

epuoanyecKkue npoBepKu

Ons obecneyeHuns acpdekTMBHOM paboThl arperata B TEYEHWUE NPOLOIMKMTENBHOIO BPEMEHN HEOOXOAMMO 06ecneunTb BLINOMHEHNE
KBanuULMpOBaHHLIMK crneupanucTaMmm cneayroLlmx NpoBepoK OAWH pas B roa;

McnpaBHocTb paboThl yCTPOWUCTB ynpaBneHust U1 6e3onacHoCcTu.

CucTema yaaneHus AbIMOBbIX ra30B [OSKHA HAXOAUTLCA B MCMPABHOM COCTOSIHUM.

MpoBepbTe TpyObl NOAAYM U BO3BpaTa TOMMMBA Ha OTCYTCTBUE CYXKEHWIA, BMSITUH U T.M.

Yuctute dunbTp Ha KOHTYpe BCacklBaHWsi TOMNMBA.

MpoBepbTe, YTO pacxod TOMMBa COOTBETCTBYET HOMUHAMBHOMY.

YncTute ropenoyHyto ronoBky B MECTe BbIXOAa TONMMBA Ha Ancke o6pasoBaHus TYpGYNneHTHOro NoToKa.

Jatb ropenke nopabotatb Ha MOMHOW MOLYHOCTM B TEYEHUE OKOMO AECATW MWHYT, 3aTeM Npou3BeauTe aHanus npolecca
TOPEHVSI NyTeM NPOBEPKU:

- [NpaBUNbHOCTU HAaCTPOMKM BCEX SMEMEHTOB, YKa3aHHbIX B HACTOSILLLEM PYKOBOACTBE
- TemnepaTypbl AbIMOBLIX Fa30B B AbIMOOTBOASLLEM KaHane
- CopgepxaHue CO2

B AbIMOBbIX rasax

Bo3ayxoBoabl (4ns npuTtoka Bo3ayxa v yaarneHus ObIMOBbIX ra3oB) U COOTBETCTBYHOLLME OrOSIOBKM HE OOMKHbI OblTb 3aCOpEHbI
N HE UMETb yTeyek

[openka v TennooGMeHHMK AOSMKHbI ObiTb  YMCTbIMUW; HA HUX HE AOMMKHO ObiTb Hakunu. Ons MX YUCTKM He NpUMEHsITe
XMMUYECKMe CpeacTBa Unu MeTtannnyeckue LeTKn.

Bce coeguHeHusi TONNMBONPOBOAOB ¥ BOAONPOBOAOB AOIHKHbI ObITb repMETUYHBLIMU.

[aBneHune Boabl B XONOAHOW CUCTEME [OOMKHO COCTaBNsiTh Koo 1 6ap; B NpOTMBHOM Criyyae NpuBeAuUTE ero K 3Tol BeNUYMHe.
LINpKynsiILMOHHBIN Hacoc He LOIMKEH ObiTb 3a0NOKMPOBaHHbBIM.

PacwupuTenbHbii 6ak 4OMmKEH ObiTb 3aMOHEH.

ng L-‘|l/ICTKy KOXYyXa, naHenu ynpaesneHna U gpyrux BHeWHuUxX YacTen KoTNna MOXHO NPOU3BOANTL C MOMOLLIbIO MSATKOW TPSAMKK,

CMOYEHHON B MbIIBHOM pacTBope BOAbl. 3anpeliaeTcs NpuMeHeHne mobbix abpasmBHbIX MOKOLWMX CPeAcTB U
pacTBopuTenen.

OuuncTKka KoTna

Gahwn =

OTkntounTe KOTEM OT CETU BMEKTPONUTaHUS.

[eMOHTMPYINTE BEPXHIOK N HUXHIOK NULEBbLIE NAHENN.

OTkponTte aBepLy, OTKPYTUB COOTBETCTBYIOLUME PYUKU.

YncTrTe BHYTPEHHIOK YacTb KOTMa U BECb AbIMOOTBOASALLMIA TPAKT C MOMOLLbIO epLua Unn CXaTbiM BO3JYXOM.
BbINONHMB OYMCTKY, 3aKpOWTE ABEPLY M 3aKpenuTe ee COOTBETCTBYHIOLLIEN PYYKON.

,D,J'Iﬂ OYUCTKU ropersikn CJ'Ie,D.yI7ITe YKa3aHnAaAM n3rotosutena.

OdemMoHTax ropenku

.

CHUMUTE KpbILLKY repMeTUYHON kamepbl (B) Ansa nonyveHns ocTyna Ko BCeM 4acTaMm.
OTBWHTUTE raiiky (A) v MpvBeauTe ropenky B NonoxeHve , obecneynsaloLLem JOCTYN K Comnny.

puc. 34 - [leMOHTaX ropenku

\
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3.4 HeucnpaBHOCTM 1 cnocob ycTpaHeHus
EMaI’HOCTMKa

KoTen ocHalleH coBpeMEHHOW CUCTEMON CamMOAMarHOCTUKK. B cnyvae TOM mnv MHOW HEMCNPaBHOCTW KOTMa BMeCTe C CUMBOJSIOM
HeucnpaBHocTK (N03. 22 - ) Ha aucnnee 6yget puc. 1muratb ee kog,.

g HekoTopble HencnpaBHocTu (o6o3Hayaemble 6GykBoi "A") NpuBOAAT K NOCTOsIHHOW GrokupoBke kotna: B atom cnyvae cnegyet
NPOU3BECTM PYYHON cOpoc ONOKMPOBKK, HaxxaB kHonky RESET (no3.8 - ) u gepxa ee Haxaton puc. 1B TeyeHne 1 cekyHabl, Unu
Haxas kHonky RESET Ha yctporictBe 1Y ¢ TaiMepomMm (onuus), eCnv TakOBOE YCTAHOBIIEHO; ECINM KOTEN He BKIoYMTCs, Heobxoanmo
YCTPaHWUTb HEUCNPAaBHOCTb, MHAMLMPYEMYHO C MOMOLLbIO CBETOANOAOB.

Opyrne HeucnpaBHocTn (06Go3Havyaemble OGykBOM F") npuBogsT k BpeMeHHON OMOKMPOBKE KOTMNa, KOTOpasi CHUMaeTcsl
aBTOMaTMYeCKU, Kak TOMbKO BENMYMHA, Bbi3BaBLLas cpabaTbiBaHne 6GNoKupoBKM, BO3BpalLaeTcs B 4OMYCTMMble Npeaerbl.

Tabnuua. 7 - TabnMua HeucnpaBHOCTEN

Kop
HeucnpaBH | HeucnpasHocTb Bo3moxHas npuynHa Cnoco6 ycTpaHeHus

ocTn
3abnokupoBaH Hacoc 3ameHuTb
HeucnpasHbi 3ameHnTb
anekTpoaBuraterns
HewvcnpaBHbIi knanaH oTceykn 3ameHnTb

ﬁ‘ﬁﬁ noaayu Tonnuea
— Het Tonnuea B 6ake unm xe 3anonHnTb 6ak TONNMBOM UNK OTKavaTb BOAY
BoAa Ha gHe baka
3akpbIThl KNanaHb! MHUA OTKpbITb
nogayv Tonnuea
3arpsasHeHbl QUnLTPbI (MUMHNUS- MpouncTnTb
Hacoc-hopcyHkKa)
OcTtaHoB Hacoca BkntounTb Hacoc 1 onpeaenuTb NpUYnHY
BbIKITHOYEHNS]

He oTperynupoBaHbl nnm OTperynupoBaTb Unn NOYUCTUTb
3arpsi3HeHbl 3anarbHble
aneKkTpoabl
3acopeHue unu gedopmaums 3ameHnTb
conna
HenpaeunbHas perynuposka OTperynupoBatb

A01 BrioknpoBka ropenku rOMOBKN W 3aCMNOHKMN

/ MoBpexaeHune nnu K3 Ha 3emnto 3ameHnTb

3MeKTpoJoB
HewncnpasHbii TpaHchopmaTop 3ameHnTb
posxura
MoBpexaeHune nnu K3 Ha 3emnto 3ameHnTb
NPOBOA0B 311EKTPOAOB
Hedopmauusi npoBogoB 3ameHnTb 1 obecneunTb 3aWwnTy
3MeKTPOJOB M3-3a BbICOKOW
Temneparypbl
HapyLueHbl anekTpuyeckune MpoBepuTb
COEAVHEHUS KranaHa unm
TpaHcdopmMaTopa
[Monomka myTbl coeanHeHus 3ameHuTb
OBuratensi ¢ Hacocom
Tpy60onpoBoA CO CTOPOHBI BoccTaHOBUTL HYXXHOE coeanHeHne
BCaCbIBaHWsl HAcoca CoeauHEH
¢ obpaTHbIM Tpy6onpoBogom
HewncnpasHbiii hoTopesncTop 3ameHuTb
3arpsisHeHne goTopesucTopa Yuctutb cboTopesncTop
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AaBneHuna Bogbl B CUCteme

kabens

Kop
HeucnpaBH | HeucnpaBHocTb Bo3MoxHas npuunHa Cnoco6 ycTpaHeHusi
ocTn
KopoTkoe 3ambikaHue B BaMEHUTL hOTOPEIUCTOp
CurHanusauusi o Hanu4um doTopesucTope
A02 nnameHu npu ero 3
acBeTka ghoTopesncropa
OTCYTCTBMW Ha ropenke orop P YCTpaHUTb UCTOYHKK CBeTa
NOCTOPOHHMM CBETOM
MoBpexaeH pgaTymk MpoBepbTe NPaBUNBHOCTb YCTAHOBKM U
Temneparypbl BOAbl B CUCTEME (hYHKLIMOHMPOBAHWSA AaTynka TeMnepaTypbl BOAbl B
A03 Cpabotana 3awmTa ot oTONneHUst cUCTEME OTOMMEHUSI
neperpesa OTcyTCTBME LMPKYNALMKM BOAbI .
MpoBepbTe LUMPKYNSLMOHHLIN HAcoc
B cucTeme
Hanuune Bo3nyxa B cucteme CnycTuTe BO34yX U3 CUCTEMBI
HewncnpaBHocTb
F07 Pasbem X5 He nogkntoyeH MpoBepbTe NpaBUNbHOCTE MOAKIIOYEHUS NPOBOAOB
nogorpesarens
MoBpexaeH pgaTymk
KopoTtkoe 3ambikaHue B
HewucnpaBHocTb gatuuka 1 8 MpoBepbTe COCTOSIHME 3NEKTPONPOBOAKU UMK
F10 coeauHUTENLHOM Kabene
nogatoLem KoHType 3aMeHnTe JaTuuk
O6pbIB cOEaNHUTENBHOTO
Kabens
MoBpexaeH AaTymk
KopoTkoe 3ambikaHue B
HeuncnpaBHoCTb gatyvka 2 B [MpoBepbTEe COCTOSAHME 3MNEKTPONPOBOAKM UMK
F14 coeuHUTENbLHOM Kabene
nogaroLLemM KoHType 3aMeHuTe JaTuuk
OO6pbIB cCOeANHUTENBHOTO
kabens
HanpspkeHne ceT MmeHblue HewcnpaBHocTn B ceTu
F34 MNpoBepbTe ceTb anekTponuTaHus
170 B. aneKTponuTaHus
HeHopmanbHas yacTtoTa HewcnpaBHocTn B ceTu
F35 MNpoBepbTe ceTb anekTponuTaHus
CEeTeBOro Toka 3MNeKTponuTaHus
CrmuIkom Hu3Koe AaBnerve 8 Mpoun3BeanTe 3anuB BoAbl B CUCTEMY OTOMMEHUS
F37 HesepHoe pasneHune Boapl cucTeme p y
B cucteme BC
MoBpexaeH pgaTymk [MpoBepbTe cocTosiHWE AaTymka
[aTynk noBpexaeH wnm
MpoBepbTe NpaBUNbHOCTL MOAKIOYEHUS NPOBOAOB
KOpOTKOE 3aMblKaHue B
Jatyvka unu 3aameHuTe ero
F39 HeuncnpaBHOCTb BHeLLHero coefHuTerBbHOM kaberie
Aatdnka OTCcoeaMHeH aaTymk nocne CHoBa NoAcoeaVHUTE BHELLHWI AaTYuK Unn
aKTMBaUMn pexmnmMa OTKIIIOUUTE PEXUM NIaBatoLLen TeMnepaTypbl
nnasatoLLen TeMnepaTypbl
MpoBepbTe cUCTEMY OTOMNEHNS
HeBepHoe paBneHve Boapl .
F40 CnuLKOM BbICOKOE AaBneHne MpoBepbTe NpenoxpaHUTENbHBbIV KnanaH
B cucteme BC
MpoBepbTe pacwmpuUTenbHbIA COCYA,
MpoBepbTe NPaBUIBHOCTL YCTAHOBKM U
[aTumk nogaroLero KOHTypa He
Ad41 [NonoxeHne aaTtynkoB YHKLUMOHNPOBaHWNSA AaTymka TemnepaTypbl BOAb! B
BCTaBMeH B KOpMyc KoTna
cuUcTeMe OTOMMeHUst
HewucnpaBHocTb gaTunka
F42 P A [atyunk nospexaeH 3ameHnTe gaTtymnk
CMCTEeMbl OTOMNMEHWS
HewucnpaBHocTb gaTunka O6pbIB cOeaAMHUTENBHOIO
F47 MpoBepbTe NpaBUbHOCTb NOAKMOYEHMS NPOBOAOB
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puc. 35

BbixogHOM WTyLep KOHTypa OTONMNeHus
O6paTHbI TPyboNpoBOA CUCTEMBI OTONIIEHUS
MpepoxpaHuTenbHbIV KnanaH
LInpKyNsiLMOHHBIN HACOC CUCTEMbI OTOMMEHUS
[aTynk TemnepaTypbl BOAbl B CUCTEME OTOMNIIEHUS!
ABTOMaTUYECKNIN BO3AYXOOTBOAUMK
Pacxopomep

PacwwuputensHbIi cocyn

KpaH ans 3anuBku BoAbl B cucTemy

OTBOAHOM KnanaH

TennoobmeHHwuk cuctemsl NBC

BbixogHom wryuep koHTypa MBC

BxogHown wtyuep koHTypa BC

KpaH ans cnvea BoAbl M3 CUCTEMbI OTOMMNEHNS
[aTtunk AaBneHns BoApl B CUCTEME OTOMNIIEHNS
[openka

850

4. TexHNn4YecKne gaHHble N XapaKTepPUCTUKMU

4.1 Pa3mepbl, npcoegUHEHUA N OCHOBHbIE 351IeMEeHTbI KoTra
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4.2 MNMotepn Hanopa

MoTepu Hanopa LUMPKYNAUUOHHbLIX HAaCOCOB
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puc. 36 - MoTepn Hanopa

4.3 Tabnuua TexHUYecKux gaHHbIX

MapameTp MES:::::H Benunuuna

MapameTp D 30 F SI UNIT

KonunuecTtBo anemeHTOB LIT. 3

Makc. Tennonpom3BoauTENbLHOCTL kBT 32.2 Q)
Makc. Tennosast MOLLHOCTb B peXuUMe OTOMNNeHns kBT 30 P)
Kna Pmax (80-60°C) % 93

Knacc adpdekTmBHocT no avpektuse 92/42 EEC - Yk v % K

MakcrmanbHoe paboyee faBrneHvie Bogbl B CUCTEME OTOMMEHNS 6ap 6 (PMS)
MuHMmManbHoe paboyee AaBneHve BoAbl B CUCTEME OTOMMEHUS 6ap 0.8

MakcvumanbHasi TemnepaTtypa Bofbl B CUCTEME OTOMMEHUS °C 95 (tmax)
O6beM BOoAbI B KOHTYpe CUCTEMbI OTOMNIEHWS n 19

O6beM paclUMpUTENBHOTO COCyAa CUCTEMbI OTOMMEHUS n 10

MpenBapuTenbHoe AaBneHe pacluMpUTENBHOMO COcyAa CUCTEMBI 6ap 1

oTonseHus

MakcumanbHoe paboyee faBneHve Bogbl B koHType MBC 6ap 9 (PMW)
MuHumanbHoe paboyee faBneHue Boapl B kOHType BC 6ap 0,3

O6bem Boabl B kKOHTYpe BC n 0,5

Pacxop Boabl 'BC npu Dt 25°C n/MuUH 17.2

Pacxop Bogbl IBC npu Dt 30°C n/MuH 14.3 (D)
CTeneHb 3alunThl IP X0D

HanpsikeHue nutaHus B/ly 230 B/50 'y

MoTpebnsemas anekTpnyeckas MOLHOCTb Br 320

MoTpebnsemasn anekTpruyeckas MOLLHOCTb B pexume BC Bt 320

Bec nopoxHero kotna Kr 163

Twn arperata

PIN CE
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4.4 dneKtpunyeckasa cxema
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puc. 37 - dnekTpuueckas cxema

32 LIMpKYNSLMOHHBIN HACOC CUCTEMbI OTOMMEHUSA
38  Pacxopgomep

72  KoMHaTHbI TepmocTat

95  OrtBoagHoOW KnanaH

138 [aTuyuk Hapy>xHOW TeMmnepaTypbl

139 EpuHuua cpeabl

246 [artuuk gaBneHus

278 [1BoiHOM AaTuvK (MpeAoXpaHUTENbHBIV + TemnepaTypbl BOAbl B CUCTEME OTOMNIEHWS)
TR  TpaHcdopmaTtop posxura

PR ToporpeBatensb

FR  ®otopesucTop

MB [suratenb ropenkm

VE OneKkTpoMarHWTHbIN KnanaH

A YEpHbI

B CUHWUIA

C KalUTaHOBbIN

D cepbin
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