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1
MpeaynpexaeHus, npMMeHsieMble B TEKCTe

TwaTtenbHO O3HAKOMbTECH C HACTOALWMM PYKOBOACTBOM [0 Hayana paboTt no
MOHTaxy, perynnupoBku un texobcnyxunsaHus ropenku. Cobniogante MHCTPYKUMK
HacTosuwero PykosoacTsa.

B atom PykoBogcTtBe BCTpevawTcsa Tpu Tuna npeaynpeamTenbHbIX TEKCTOB C
cumonamn.  O6Gpatute ocoboe BHMMaHMe Ha Hux. [MpumenstoTca
npegynpeauTenbHble TEKCThI cneytowero Tuna:

OCTOPOXHO! Bbygbte ocTopoxHbiM! [JaHHOE npegocTepexeHne yKasbiBaeT, 4To
HecobnoaeHNe MHCTPYKLMIA MOXET Oka3aTbCs ONacHbIM U TpaBMMpOBaTh Bac.

NPEAYNPEXOEHUE! byobte akkypaTHbiM! [laHHOe npegynpexneHue ykasbiBaerT,
|\ 4YTO HecobmnaeHne WHCTPYKUUIA npu paboTe C ropenkon MOXeT noBpexaaTb Y3Mbl U
roperky, unv BHeCTu ywepb B TEXHOMOTMYECKUIN NPOLLECC NN OKPYXKatoLLYIO cpeay.

I'IpquTaﬁTe HacTodllee npnmveyvaHume aKKypaTHO! OHo COOEePXKNT Ba)KHYHO

BHum!
MHopMaLUIo.

XPAHUTE HACTOALLEE PYKOBOACTBO C SNEKTPOCXEMAMMU
noa PYKOU HEQAJIEKO OT NOPEJIKU!
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O6buwee

Mopenku Oilon GKP-130 M...-150 M npeactaBnaiT cobor MNOMNHOCTbO aBTOMaTUYecKue
KOMOMHMPOBaHHbIE TOPEerikM C MOAYIIMPYIOWNM ynNpaBrieHMeM AN CKUraHus rasa unm nerkoro
XngKoro, T.e. AM3eNbHOro Tonnuea.

Otn ropenikm MorytT npumMeHATbCA B OONbLUMHCTBE OTOMUTENbLHbLIX CUCTEM, Hanpumep, B
BO,EI,OFpeIZHbIX M NapoBbIX KOTNax U BO3AYLWHbIX o6orpeBaTenﬂx.

Cxxuraemblvi NpUpoOaHbIN ra3d: TennoTBopHasa cnocobHocTe Hu = 9,5 kBTy/H.m? (34,3 MIOx/H.m3).

Mpn paboTe Ha rase gpyroro Tuna Heob6xoaAMMO NMPOBEPUTL NPUIOAHOCTL FOPEenkM Ans 3Toro y
rnocTaBLluKa.

Mpn HeobxoaMMOCTM HaAO CHMU3UTL AaBrieHWe NocTynaruwlero rasa Ha 6roke perynupoBku
AaBneHus rasa nepep BxodoMm B ropernky. Pacxop rasa perynupyetca ApOCCernbHbIM KnanaHom
unu rasosbiMu knanadHamu (MultiBloc), pacnonoxeHHbIMM Npu ropernke, a Takke U3MEeHeHuem
AaBneHus rasa.

Bo3gyx ons ropeHust nogaeTcs BEHTUNATOPOM, PachOfiOXXEeHHbIM B O4HOM KOpPMNyCce C roperikomn.
BeHTuUnsaTop paccumMtaH gns nogadu Bo3gyxa nof AOCTAaTOYHbIM M CTabunbHbIM LaBreHUEM,
4YTO rapaHTMpyeT 0e3ynpeyHblii PO3XKUT U XOpoLlee Ka4eCTBO rOpeHUsi B COBPEMEHHbIX TOMKax.

Fopenka npurogHa pAns CXWraHus Nnerkoro XwuAkoro TonnveBa (AW3enbHOro Tonnvea)
BAI3KOCTbIO OT 4 10 12 MM?/c (cCTt) npn Temnepatype +20 °C.

Tonnueo, NocTynarLlee K ropenke, JOMKHO NpoxoanTb Yepes3 punbtp. CTeneHb unbTpaumm
ponyckaetcs oo 125 mMkm.

[laBneHve Tonnvea Ha BXoAe B ropesnky ykasaHo B pasgene «[JaBneHve Tonnvea Ha BxoAe B
Hacoc» HacTosLWero pykoBoACTBa.

MakcumanbHbIA AuanasoH perynmpoBKU rOpenku:
- npu pabote Ha rase 1:4 (100 - 25 %)
- npu pabote Ha xuakom Tonnuee 1:2,5 (100 - 40 %)

Makc. noTpebHOCTbL BO3ayxa Ansi ropeHns:
- Ansa rasa: Ha kaxgbin 10 kBT mowHocTn — 13 m® Bo3ayxa
- ANSA XNOKOro TONMAuMBa: Ha Kaxabln cxuraembln kr — 15 m® Bosgyxa

ABTOMaTMKa ropenku ynpaensieT n KOHTponupyeT paboTy ropenku.
MoLLHOCTb ropenku ynpaBnsieTcst OTAENbHbIM PEryNATOPOM MOLLHOCTH.

CepBOMOTOPOM U NPOMNOPLMOHM3ATOPOM PEryNUPYETCSt MOLWHOCTb U NPaBUIibHOE COOTHOLLEHME
BO34yXa C TOMMMBOM B 3aBUCUMOCTM OT Tpebyemon NnpomM3BoAUTENBHOCTU FOPENKMY.

Knacc 3awunTbl ropenku: 1P20

HanpshkeHune ynpaBneHus: 230 B (-15 %...+10 %), 50 'y, 1-dasHoro Toka
HanpsxeHue nutatowen cetn: 380...420 B (-15 %...+10 %), 50 'y, 3-cpa3Horo Toka
(440 B, 60 'y, 3-chas no cneusakasy)

TemnepaTtypa okpyxatowen cpenbl npu pabote ropenkun gosmkHa obiTe 0...+40 °C.
Mpu nepBoM nycke ropenkn Heob6xoaMMo NPOBEPUTB:

e  MNPaBUTbHOCTb MOAKMIOYEHW (MPaBUiIbHOE HanpaBneHne BpaleHnsa aBuratenen)
NPaBUMNbHOCTb HACTPOMKK PerynaTopoB U ynpaBnsaoLWmnx YCTPOUCTB KOTNa,
4YTO KOTEN ¢ 06opyaoBaHNEM rOTOB K SKCNyaTauuu,

4YTO B CUCTEME OTOMSIEHUS 4OCTAaTOYHO BOAA,

YTO Ha ropernky nocTtynaeT 4OCTAaTOYHO BO34yXa AN ropeHus,

4YTO KnanaHbl U KpaHbl TpybonpoBoaa OTKPbITHI,

4YTO ra3onpoBoA 3anofIHEH rasom,

4YTO repMeTUYHOCTb ra3onpoBoga NPOBEPEH,

[O0CTaToYyHOE AaBneHune rasa,

Hanuyue Tonnuea B bake,

noaxoAsLLyo TeMnepaTypy Tonnmea (BA3KOCTb),

cobrnogeHne MHCTPYKUMI N3FOTOBUTENEN KOTNA N FrOperiku.
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NMPEOQYNPEXAOEHWUE! YctaHoBuTe ropenky Takum obpa3omM, 4Tobbl OHa He
BnbpupoBana. Bubpauns moxeT NoBpeanTb ropernky n ee yanbl.

NPEAYNPEXOEHUE! Buinyctute BO3ayx M3 rasonpoBogja Q[0 MpoOHOro nmnycka.
Cwm. Pasgen «[lpumep MOHTa)a ra3onpoBogar.

NPEOYNPEXOEHUE! [Jo nepBoro nycka BbINyCTUTE BO3AYyX M3 TONMMBHOIO Hacoca u
ybegutecb B TOM, 4ToObl Hacoc He pabotan Bxonoctyt. Cm. pasgen «TOnNnMBHLIN
Hacoc».

OCTOPOXHO!
B cnyyae yTeuyku rasa:
- He 3axuramTe OrHs, He NpuKacamTechb K NEKTPUYECKMM y3nam
- MepeKkpounTe rmaBHbIN OTCEYHOM KpaH TOMMNUBA, HaXoaAaLWMIACA BHE 30aHNs
- crneguTe 3a TeMm, 4TOObI B 3ara3oBaHHON 30HE HE HaXoa4MMUCh NAN
- obecneybTe BEHTMNALMIO 3ara3oBaHHOro NoMeLleHus
- CBSKMTECH C LEXYPHbIM.

B cnyyae noxapa unu np. onacHocTu:

- OTKMOYUTE TOK C Fropernkm

- NepeKkponTe rnaBHbIA OTCEYHON KpaH TonNnmnea, HaxoasALWKNNCS BHE
34aHus

- NpMMUTE Heobxoanmble Mepbl

- CBSDKUTECH C OEXYPHbIM.

OCTOPOXHO! He ucnonb3ynTte OTKPLITOrO OFHA NPW NPOBEPKE roperikv Ui Kotna.
He xpaHuTe orHeonacHble BelecTBa B KOTEMbHOM NMOMELLEHUMN.

OCTOPOXHO! T[lpoBepbTe, 4YTO JIIOKU KOTNa 3aKpbiTbl BO BpeMS Nycka 1 paboTbl.

OCTOPOXHO! He npukacamTecb K pbldaram W Taram nponopuuMoHuMsaTopa U He
OCTaBbTe NPEAMETOB Y HUX BO BpeMs paboTbl ropenku.

€| (€] = e

OCTOPOXHO! T[lpu noBbIWEHHOM LWyMe B KOTENIbHOM MOMELLEHUN Heobxoaumo
HOCUTb 3aLUUTHbIE HAaYLUHUKW.

BHum!

lMporpammHoe perne ropenku npeaHasHayvyeHo Ans npepbiBUcTOoro aencrteus. [Mo
npudnHam 6e30NacHOCTM HYXHO MNPOU3BOAWUTb OAWH MOAKOHTPOJSIbHBIA OCTaHOB
Kaxable 24 yaca.
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4

MoHTax ropenkum u perynvpoBka B COOTBETCTBMM C MHCTPYKUMSAMM W PETYNSPHbLIA CcCepBuUC
rapaHTupyoT 6ecnepebonHyo paboTy roperkm

BHum! MoHTax M TexobcnyxuBaHWe HacTOsILWEN ropenku, paboTatowen Ha rase/Kugkom
TOMMMBe, MOryT OblTb BbINOSTHEHLI TONLKO KBaNWMUUMPOBAHHLIM CNeLuManmnucToMm C
yyeTtom  TpeboBaHWA K  KOMMETEHTHOCTM  CneuManuctoB  HedTerasoBoro
obopypoBaHus.

Fopenky crnegyeT YyCTaHOBMTb Tak, 4ToObl Ban [OBWratenst Haxogwuncss B FOPUM3OHTaNbHOM
MONoXeHUW; OA4HAaKo, MpW 3TOM, ropernka He AoMmkHa OblITb pacnonoxeHa BBepx AHOM. [lpwu
MOHTaXe ras3oBOro knanaHa Heobxooumo cobniogaTb WHCTPYKLMKM 3aBOOA-U3roTOBUTENS
KnanaHa.

Mcnonb3yrite TONMbKO OpurMHanbHble 3anacHble yactu. [pu 3akase 3anyacte Heobxogumo
yKasaTb TUM 1 3aBOLCKOW HOMEP ropenku (CM. Ha Tabnuyky ropenku).

11
01 on 50110415RU



3.

5

TexHn4yeckKkue gaHHble ropernikum

"openka GKP-130 M GKP-140 M GKP-150 M
MoLwHOCTb XMAK.TOMM., Kr/d 32-126 47 - 200 56 - 227
XUOK.Tonn., KBt 390 - 1500 550 - 2350 660 - 2700
ras, kBt 390 - 1500 410 - 2350 450 - 2700
[Buratenb BeHTUNsITOPa
3~,400B, 50 'y,
MolHocTb, KBT 3,0 4,0 55
Tok, A 6,2 8,7 11,1
Yucno o6opoToB, 06/MUH 2880 2900 2910
lMporpammHoe pene LFL1.322 LFL1.322 LFL1.322
CoeauH. Tonn. wnaHra
- oTCoC R 15" R 15" R 15"
- BO3BpaT R %" R 5" R %"
TonnueHbIN Hacoc TA2 TA2 TA2
- aBuraternb
3~,400B, 50 'y,
MouHocTb, KBT 1,5 1,5 1,5
Tok, A 3,3 3,3 3,3
Yucno obopoToB, 06/MUH 2870 2870 2870

OunsenbHoe Tonnueo 1 kr = 11,86 kBT

MpupoaHbi ras 1 m3, = 10 kBT

HaeneHune rasa (Pmax) Ha Bxoge B ropernky gonyckaetcs go 360 mbap (c knanaHom DMV-D...).
PekomeHayemoe paboyee gaBneHune cM. Tabnuuy BeiGopa ra3oBbIX KnanaHoB (MPUNoXeHue).
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MoHTax ropenkmu

41.

4.2.

4.3.

44,

KpenneHue ropenku

MN3rotoBbTe NepexodHblii onaHel Ana KpenneHus ropenku K KoT/ly corfacHo pasMmepam,
yKasaHHbIM B Tabnuue. CMaxbTe pe3bbbl KpenexHblX BUHTOB rpaddMTHON cMaskoi 10
3aBMHYMBAHUSA.

Onopy MOXHO yOarnunTb NOCIe TOro Kak roperka 6y,u,eT yCTaHOBJ1I€Ha Ha KOTen.

1 Tlpoknagka
2 MoHTaxHada nnuTta
3 Kepamwuueckas Bata unm cooTB.
4 O6mypoBka
4%2D3 L2
\ !
. /\ ]
N \j/ o
|
204
Twun ropernku Pasmepbl B MM
g D1 g D2 g D3 g D4 L1 L2
GKP-130 M 200 240 M16 215 200 275
GKP-140 M 240 280 M16 255 220 275
GKP-150 M 270 310 M16 285 230 275

NMoBopoT ropenku

B CTaHOapTHOM MUCNOJIHEHUN TOopeJika OTKpbiBaeTCA HaJl1eBO. I'openKa MOXeT OTKpbIBaTbCA nuoéo
HaneBo nnbo Harnpaeso NPoCTO NAMEHNB MECTO LHAPHUPHbIX NarnbLeB

“ NMPEAYNPEXAOEHUE! lNepen oTKpbIBAHWMEM FOPESIKM BbIKIIOYMTE HanpsikeHue.

)

(

3ﬂeKTpM‘-|eCKVIe coeanHeHuA

BmecTe ¢ ropenKon NOCTaBNAKTCA 3JTIEKTPOCXEMbI, COINT1aCcHO KOTOPbIM ropersika nogkri4aeTcA.
MNoaknoveHne FrOpeNnkKn K 3N1IEKTpPOCETH Heobxoaumo OCylwecTBUTb C y4eTOM 0BLWNX N MECTHBIX
yKa3aHVIIZ, a TaKxXe Tpe6OBaHI/Il7I K 3NEeKTpu4eCKnmMm noAakKmnuy4YeHnAM, Bbi3BAHHbIX CaMbIMU
noakniyaemMmbiMn SJ'IEKTPOI'IpVI60paMI/I.

CoepuvHeHue ropernku K TonfimBHOMY TpybonpoBoay

Mpn noctaBke ropenka ocHaweHa Ana paboTbl B ABYXTpyb6HOM TONMMBHOW cucteme. B
OBYXTPYOHOM cucTeme MMeeTCs 1 BcacbiBaloLwas U Bo3BpaTHas Tpybbl.
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4.5.

NMpumep moHTaxa rasonposoaa

HomuHanbHbIi pasmep TpybonpoBoga nocre perynstopa AaBfieHusi rasa [JdOMKeH ObiTb
O[MHAKOBbLIM MO pasMepam Unu Ha oauH war 6onblue, YeM rasoBasi apMaTtypa ropersku.

B cTaHgapTHOM MCMONHEHMM Fa30MpPOBOA NOAKMYAETCA C NPABON CTOPOHbI FOPEIKU.

'\ NMPEOYNPEXOEHWUE! MNepen rasoBow apmaTypol ropernikm HeobxoguMmMo WMETb
(N oTaenbHbIN PUNbLTP.

'\ NMPEOQYNPEXAOEHUE! o nogkntodeHuss 6noka perynupoBkM [JaBneHus rasa K
'\ TpybonpoBopgy, npogyBanTe pacnpenenuTenbHbii Tpy6onpoBos ra3om.

|\ NPEAYNPEXOEHUE! [Jo moHTaxa npounctute TpybonpoBon 6Grioka perynmpoBKu
© ) [gaBneHus.

'\ NPEAYNPEXOEHUE! lMNMpoussoaute MOHTaX rasoBOro knanaHa, He co3faBas
(. BHYTPEHHMX HaNpsXXeHUN.

YnaneHue BO3AyXa U3 rasonposoga

MpoBogute Tpyby w3 BbINYCKHOrO KnamnaHa, MOAKMIOYEHHOrO K ra3oBOMY KranaHy wunu
rasonposogy, B 0e3onacHoe HapyXHOe npoCcTpaHcTBO. [na yganeHus BO3gyxa cHavana
OTKpOWTE BbINYCKHOW KnanaH M MNOTOM MeASIeHHO OTKPOWTEe LWapoBOM KnanaH rnaBHON
Maructpanu n HanomnHute TpybonpoBog rasom. [locre 3TOro 3akponTe BbIMYCKHOW KnanaH
NPOOYBOYHOWN CBEYKN.

KnanaHbel B aTOM PUCYHKE ABNAKTCA YCIOBHbIMW TMpumMepamMn U MOIryT OTnn4daTbCA OT
NOCTaBJIEHHbIX.
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4.6.

Bnok perynupoBKu AaBreHusi rasa

Ecnn paBneHue rasa Ha Bxoge Bbllle, YeM MaKCcMMarbHOE [ONYyCTMMOe AasreHue Pmax,
yKaszaHHOe B TEeXHWYECKUX [aHHbIX ropenku, HeobxoaAMMO CHU3UTL [JaBrneHve B Onoke
perynupoBkn unu, B criyyae HectabunbHOro gaBrieHUst Ha Bxode, cTabunuanposaTb OaBrieHue
perynatopom paeneHusa. Ecnu B perynatope paBneHWs He uMMeeTcs NpeaoxXpaHUMTENbHOro
cbpocHoro knanaHa (SBV) wun npepoxpaHuTenbHoro otcekawwero (SAV) knanaHa, ux
Heob6Xo4MMO MOHTUPOBATb COrMacHO UHCTPYKUUSM M3rOTOBUTENS perynatopa. Takke MOHTax
BO3MOXHbIX WMMYINbCHbIX TPy® HEeob6XxooMMO BbIMOMHUTL MO  MHCTPYKUMAM W3roTOBUTENS
perynsaropa.

Heobxogumo BbiGupaTb nNpedoxpaHUMTENbHBIA COPOCHOM KnanaH Takoro pasmepa, 4To
npegoxpaHUTENbHbIA OTCEKAOLWMIA KnanaH He cpabaTbiBaeT, ecnu ropernika ocTaHaBnMBaeTCs
npu paboTe Ha MOMHOW MOLHOCTM Hanp. B cryd4ae oOpbiBa anekTponuTaHus. [aBneHue
cpabaTbiBaHNs MpefoXpaHUTENbHOrO OTCEKalLWero knanaHa perynupyloT npubn. Ha 60 %
Bbllle BTOPWMYHOrO [faBreHust (T.e. AaBneHuss nocne perynstopa). OpgHako [paBreHue
cpabaTbiBaHNS NPefoXpaHUTENbHOIO OTCEKAIOLWEro KrnanaHa He LOSMKHO NpeBblaTh 3Ha4YeHune
Pmax. [laBneHue OTKpbITUS NpefoXpaHUTenbHOro cOpocHOro knanaHa perynupyloTt npubn. Ha
30 % Bblle 3Ha4YeHMs1 BTOPUYHOro AasneHus. daktopamu, onpegenstowmmm Belbop perynaropa
OaBneHus, ABNATCA: JaBlEHMEe ra3a Ha BXxoae, BTOPUYHOE AaBfeHne, Cxxmraemoe Konmy4ecTBo
(pacxopn) rasa, pop rasa.

1 Brnok perynupoBku faBneHus 8 MaHomeTp HM3KOro AaBneHus
2 WapoBown knanaH 9 BonHucTbI kKOMNeHcaTop/ ra3oBbIN LUMAHT
3 ®unbTp rasa 10 lMpep. oTcekaloWwuin kNanaH, ecnv He BX. B per. Aasr.
4 KnanaH KpaH ons maHomeTtpa 11 TMped. cOpOCHbLIN KnanaH, ecnu He BX. B peryn. Aasr.
5 MaHoMeTp BbICOKOro AaBeHUs 12 COpocHbI KnanaH, no noTpebHocTn
6 Perynatop gaBneHus c 13 KpaH gns maHomeTpa, no notTpedHocTu
npegoxp. oTcekatowmm knanaHom 14 MaHoOMeTp BbICOKOrO AaBreHus, No NnoTpebHocTu
1 npegoxp. cbpocHbIM knanaHom 15 Pacxogomep (MoXeT GbITb pacnonoXeH Ha
7 KpaH ana maHomeTpa CTOPOHE HU3KOTO AaBNEeHMs), No NOTpebHOCTH
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4.7. TexHonornyeckas cxema, npumep
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1  ®unbtp 400 um 10 MaHomeTp

2 MaHoMeTpoBbIM KnanaH 11 Topenka

3 MaHomeTp 12  Makc. Bakyym -0,3 6ap

4  dunbtp 250 um 13 [JaBnenue tonnmea 1 - 5 6ap

5 bBnok noBbilWEHUS AaBleHus

6 [easpatop A Tonnueo K 6G510Ky NOBbILLEHUS OaBNEHUS

7 KnanaH perynupoBkn gasneuna B Tonnueo Kk ropenke

8 ounbtp 125 um C Tonnueo OT ropernku

9 MaHoMeTpOoBLIV KnanaH

npOM3BOﬂMTeﬂbHOCTb HarHeTaTesibHOro ueHTpa [doJKHa ObITb MWUHUMYM 1,5 x cxuraemoe
KONMYeCcTBO TOMNMBA Kr/u.

ollon

50110415RU



10
PaboTa ropenku

5.1.

PaboTta Ha rase
I'IepeKmoanenb Bbl60pa Buvaa TonfiMBa B NOJIOXKEHUU «2».

I'Ipe,u,BapMTeanaﬂ npoayBKka npon3BoanTCcd C obbemom BO3ayxa NOSIHOW MOLLHOCTN. I'Ipvl 3TOM
OBOWHOW MarHUTHbIN KnanaH 1 KnanaH 3ananbHoro rasa 3aKpbIThl.

Mocne npoayBKM Ha4dMHaeTCAd UUKIT po3Xura wu OBOMHOW MarHUTHbIA KnanaH W Knanad
3anaribHOro ra3a OTKPbIBAKTCA. a3 nogaeTcs Ha COMso U 3aXxuraetTcss BO3LENCTBMEM NCKpPBbI.
LlI/IKJ'I po3Xura KOH4aeTcd nocrne UctedyeHnd BpemMeHu, onpeagendemMmoro nporpamMmmMmHbIM perne.
Mnama ropuTt Ha 3a4aHHOM MOLLHOCTU 3aXXUraHus.

Bo Bpemsi uukna paboTbl perynstop MOLLHOCTU ynpaBnseT paGoToi cepBoMOTOpa, KOTOPbLIA C
MOMOLLbID pbl4aroB perynupyet MonoXeHue [OpOCCernbHOM 3acfoHKM pacxoda rasa wu
BO3QYLUHbIX 3aCMNOHOK B AuanasoHe Mmexay YacTUYHON MOLLHOCTM M MOSTHOW MOLLHOCTU, B
3aBUCUMOCTU OT NOTPEBHOCTM!.

Korga 4acTtmyHass MOLWHOCTb Bbile I'IOTpe6HOCTI/I, ropenka oOcCTaHaBiMBaeTca U OBOWHOM
MarHUTHbIMA KrnanaH 3aKpbiBaeTCcA.

B CTaHOapPTHbIX roperikax repMeTn4yHOCTb ra3oBblX KilanaHOB KOHTPOJIMPYETCA yCTpOIhCTBOM
KOHTpONA repMeTu4HOCTU, NpoBePAOLWLNM OTCYTCTBUE YyTEHEK OBOWMHOr0 MarHUTHOrO KnamnaHa u
KnanaHa 3analibHOro rasa. KOHTpOJ'Ib repMmeTnM4HOCTM BbIMNOJIHAETCA nNnocne BO3BpalleHunsa
nporpamMMmHOro pere Ao nonoXxXeHud nycka nocne I'IO,EI,KOHTpOﬂbHOIZ OCTaHOBKWM rOpeEJiKA.

Cwm. Takke pasgen «ABTomMaTtuka ropenku: OnucaHue paboTbi».

-

7

A-414N

LlapoBon knanaH, BbIMyck

Pene MnHum. gaBneHus.
OnddepeHumanbHoe pene gaBneHuns
YCT-BO KOHTPONsi repMETUYHOCTH
[BOMHON MarHWTHbIN KnanaH

Pene makc. gaBneHus

MarHuTHbI KnanaH, 3ananbHbIi ras,
HOpMarnbHO 3aKpbIThIn, NC *)
[poccenbHas 3acnoHka pacxofa rasa

NOoO b WN -

(o]

*)  npu HeobxoauMOoCTH
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5.2.

Pa6oTa Ha xxngkom Tonnuee
MepekntovaTenb Boibopa BUga TonnmMBa B NOAOXKEHUN «1».
lMpenBapuTtenbHas NpogyBka Npon3BoaUTCHA C 06 beMOM BO34yxa MOSTHOM MOLLHOCTM.

Mocne OKOHYaHWS UMKNa NPOAYBKM HAYMHAETCH UMUK pOKUIra M MarHUTHbIA  Knanad
oTKpbiBaeTcs. [Npy 3TOM TOMNMBO Mo AaBNEHWEM MOCTynaeT B KOHTYpP yrnpaBfieHus1 COMMOBOro
KnanaHa v K consy.

Bbixogawmn na conna pacnbifieHHbIW TONAUBHBIA TyMaH 3aXuraeTcs BO3OEeNCTBUMEM WCKPbI.
Perynsartop nogadm TonmnuBa perynupyeT CxXuraemoe KonudecTtBo TonnmBa (T.€. MOLLHOCTb
ropenku). PerynupoBaHue npou3BOOMTCS MNyTEM [OPOCCENMPOBAHUS OOpaTHOrO TeyeHust
Tonnuea. lNpu paboTe Ha YAaCTUYHOW MOLLHOCTWU, PErynaTop nogavv TOMMMBA OTKPLIT, a Mpwu
NOSIHOW MOLLHOCTU 3aKpbIT.

Ha nonHom MOLWHOCTU faBneHue pacnbineHus coctaenset ok. 2000 - 2500 klMa (ok. 20 - 25
6ap). NronbyaTbin kNanaH conna NOMHOCTbI OTKPLINCS, Korga AaBfieHWe TOMnnuBa B KOHType
ynpaBneHus coctasnsiet ok. 1800 kla (ok. 18 6ap). [laBneHne obpaTHOro TeyeHuUss TonnmMBa B
perynsitope nogayvm TOMMMBa B MOJNIOXEHMU po3xura coctaBnaeT ok. 500 - 700 kla (ok. 5 -7
06ap) M nNpu 4actmyHom MowHocTu ok. 700 - 900 kMa (ok. 7 - 9 6ap). [JaBneHne obpaTHOro
TeYeHUsi 3aBUCUT OT MOJIOXKEHNS KnanaHa perynvpoBK/ pacxoaa.

Bo Bpemsi pabGoyero wuukna perynsatop MOLHOCTM YNpaBrsieT CEepBOMOTOPOM, KOTOPbIN
yrnpaBnsieT PerynsaTopom nogayn TomnavBa M BO3AYLWHbIMK 3acllOHKaMW B AuanasoHe Mmexay
YaCTUYHOW MOLLHOCTM W MOJSIHON MOLLHOCTU B 3aBUCUMOCTU OT NMOTPEeBHOCT!.

Ecnn vactnyHaa OGonblie, 4yem I'IOTpesHOCTb B MOLWIHOCTWU, ropelika oOCTaHaBMBaeTCcA U
MarHUTHblE KNnanaHbl 3aKpbiBATCA.

Cwm. Takke pasgen «ABTomatuka ropenku: OnucaHue paboTbi».

Heobxoanmo nogkniounTb rOpersiky K LJ,I/IpKYJ'IFILI,VIOHHOVI TONSIMBHOWN CUCTEME B

BHum! N N
COOTBETCTBUM C TEXHOJTIOTMYECKON CXEMON.

= =
/ i I 1 Connosoi knanaH
1

ﬁ; B-3147 2 MaHomeTp
S 3 3  MarHuTHbIV KnanaH,
HOpManbHbIN

2
3akpbITeinl, NC

4

5

4  Perynsarop nogaum
Tonnmea
5 HesosBpaTHbIi knanaH
6 TonnuBHbBIN Hacoc
+ KnanaH perynmpoBKu

AaBneHns
@ 7 [euratens TONAUBHOIO
Hacoca
8 8 Pene MakcuM. AaBneHus.

(cornacHo EN 267)
9 [HpoccenbHas npobka

A Tonnueo K ropenke
B Tonnueo oT ropenku
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6. ABTOMaTUKa ropenku

6.1. Cxema umknoB paboTbl, paboTa Ha rase
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Tpe6yeMb|e BXOAHble CUTHanbl Nporp. pene CurHansl ynpasneHuna ﬂ,OI‘IyCKaeMbIe BXOAHble CUTrHanbl Nporp. pene

KoHTyp M CepBomoTop
BeHTunarop N  PerynupoBouHbIvi onaHel, rasa
Oudp. pene gaen. Bo3ayxa O PerynupoBoyHbIv ¢hrnaHel, rasa
TpaHcthopmaTop 3axnraHus P CurHan nnameHu
["a3oBbin knanaH 1, NC Q1 CwrHan 3ananbHOro niamMeHu
["a3oBbin knanaH 2, NC Q2 CwurHan rmaBHOro nnameHu

KnanaH 3ananeHoro rasa, NC (npu Heobx.) W  porpaMMHbI nepeknioyaTenb BbIKIIOYeH
Perynatop moLiHocTH *  TpebyeMblln MyCKOBOW CUrHan 4o 3axuma
Bo3ayLuHbIe 3aCIOHKM 8 nporpammHoro pene
PerynnpoBoyHbIn pnaHey Bo3ayxa **  YkasaHHOe BpeMs AeCTBUTENBLHO,
Korfa knanaH 3anarnbHoro rasa
CMOHTUPOBaH
YcTaHaBnmMBaeMble TOYKN BKITOYEHUS HA KyNavKoBbIX AUCKax cepBoMoTopa

CTXCIOMOO®>

I = TOuKa BKMIOYEHUS NOMHOW MOLLHOCTM
II = - TO4YKa BKIOYEHUS MOJIOXKEHUS «3aKPbIT» CEPBOMOTOPA NOCNe NOAKOHTPONBLHOrO
ocTaHoBa

- TOYKa BKITIOYEHUS pexnma posxura
- TOYKa BKITHOYEHUSA YACTUYHOM MOLLHOCTM Ha HDKHEM Mpegene ananasoHa
perynupoBku moLHocTm (I1-1)
I He ncnonb3yeTcs nNpu paboTe Ha rase
IV = He ncnonbk3yetcs npu paboTte Ha rase
V = He ncnonb3yeTtcs npu paboTte Ha rase
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6.2.

13

OnucaHue

1

1.1

Ycnosua ans nycka
e MoMexu n 6NTOKMPOBKN KBUTUPOBAHDI
e KOHLIEBOW BblIKMO4aTeNb NOKa ropenkn 3aMkKHyT

e nporpaMMHOe perne B UCXOOHOM MONOXeHUW (ykasaTenb pene y cumsona 4)

e koHTakT C/NC andcepeHunansHoOro pene gaBneHus Bo3ayxa 3amMKHYT (nepenaj
OaBrneHus Bosgyxa < MUHUM.)

e MYCKOBOW CUrHamn noctynaet 40 3axuma 12 nporpaMMHOro pene

nepekrntoyaTens Bbibopa BMaa Tonnmea B NofoXeHnn 2 (ras)

YCT-BO KOHTPOIA repMEeTUYHOCTM MPOBEPUIIO KNanaHbl U nepefano curHan padoThbl

YCT-BO KOHTPOMSA repMeTUYHOCTN NPOBEPUNO KNnanaHbl U nepeaano curHan paboTbl

AaBneHue rasa > MUHUM. KOHTaKT penie MMHUManbHOro AaBrieHNs B MOMOXEHNN

C/NO

e [aBnieHue rasa < makc. KoHTakT pene makcumanbHoro gaesneHus B nonoxeHmm C/NC

e nepekniyaTens ynpasreHns MOLWHOCTU B NONOXeHuu 2, 3, 4 unn 5

e KOHTAaKT BKIHOYEHUSA/BBIKNIOYEHUS TOPENKN B PErYyNATOPE MOLLHOCTU 3aMKHYT Unun
GannacnpoBaH Npu NnepeknyaTene ynpasneHusi B NofOXeHUN PYHHOro pexuma
3,4vnn b

e KOHTaKT TepmocTaTa unu npeccocrarta KoTna 3aMKHYT

e BHELUHME KOHTaKTbl KOHTYpa yNpaBieHUsi 3aMKHYThbI

e TpebyeMmblin curHan nycka oT KOHLLEBOrO BbIKMOYATENS TOYKM BKItoYeHus 11
cepBOMOTOpa NocTynaeT A0 3axuma 8 nporpaMMHOro pene.

Myck (yka3aTenb NporpaMMHOro perne coBnagaeT C CUMBOJIOM {)
e KOHTYp paboTbl 3aMblkaeTcs (CUrHanbHas namna 3axuraeTcs)
e MyckoBasl Mporpamma nporp. pene 3anyckaeTcs.

[euratenb BEHTUNATOpPa 3anyCKaeTcsa.

YkasaTtenb NporpaMMHOro pesie coenagaeT ¢ CUMBOIOM A
e CEpBOMOTOP MEPexoauT A0 TOYKM BKMoYeHUs 1 (BO3AYLIHbIE 3aCIOHKM OTKPbIThI)
e MporpamMmMHbllii NepeknoyaTenb CTOUT BO BPEMS ABWXEHUS CEpBOMOTOpa.

CepBoOMOTOp Nepellen Ao TouYKku BKNoYeHus I (Bo3ayLUHbIE 3aCNOHKU OTKPbITbI)

e HeoOXoAMMBbIV cUrHan nycka K 3axxumy 8 nporpaMMHOro pene oT KOHLEeBOro
BbIKIlO4aTeNsl TOYKK BktodeHus 1. B gpyrom cnyyae nyckosasi nporpamma
OCTaHaBNMBAETCA U MPOrpaMMHOE perfie OCTaeTcs B 3TOM MONOXEHMM (y 3HaKa A)
oXmaaTb curHana nycka (6e3 6noknpoBkm).

e npeaBapuTenbHas npoaysBka (36 cek.) C HOMVWHamNbHbBIM PacX0AOM BO3JyXa HauYMHaeTCs.

YkasaTtenb NnporpaMMHOro perne coenagaeT ¢ cumsonom P

e KOHTaKT AndepeHLManbLHOro pene AaBneHns Bo3ayxa A0MKeH ObiTb NepeknoyeH B
nonoxeHne C/NO. B gpyrom cny4ae nporpammHoe perie oTknto4vaetca. Nocne aton
TOYKM OO NMOAKOHTPONBHOrO OCTaHOBAa HEAOCTaTOUHbIN Nepenaj AaBneHunst Bo3ayxa
(< MMHUM.) BbI3bIBAET OTKMKOYEHME NPOrpaMMHOro pene, korga koHTakT (C/NC)
AndpepeHUmansLHOro pene BKOYaeT CUrHan ynpasreHnst Ha 3axumM 13 nporpammMHoro
pene.

YkasaTenb nporpaMMHoro pere coenagaeT ¢ cumeosriom M
e poOBepKa KOHTypa KOHTPONS Hanuuns nnameHu
e OTKJIHOYEHME B Cry4yae MOMEXWN B KOHTYpPE KOHTPOSS Hanuyus nnameHu.

Ykasatenb NporpaMMHOro perne cosnaaaet ¢ cuMBosniom ¥

e npoayBka (36 c) BbiMONHEHa

e CEPBOMOTOpP NEPEXOAMUT A0 TOYKM BKNtoUYeHMs IT (MOLWHOCTb 3axuraHus)
e MporpamMMHbIV NepeknoyaTenb CTONT BO BPEMS ABMXKEHUS CE.
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10*

11

12

12*

13

13*

14

CepBomoTOp nepeluen Ao ToYku BknoYeHns 11 (nonoxeHne 3axuraHns)

e HeobXoAuMbIN CUrHam nycka K 3axumy 8 NporpaMMHOro perne oT KOHLEBOro
BblKNtoYaTens To4ku BknoveHus I1. B gpyrom cnyyae nporpamma nycka
ocTaHaBNMBaeTCs, ¥ NPOrpamMMHOe perie 0CTaeTcs B 3TOM nosiokeHun (y 3Haka V)
oXugaTtb curHana nycka (HetT GroKMpoBKK).

MpenBaputenbHoe 3axuraHne (4 cek.) HAYMHaeTcs.

lMepBoe 3awmnTHOE BpeMs (2 cek.) HaumHaeTcs

e rasoBblil knanaH 1 oTKpbiBaeTcA

e TrasoBbli KNanaH 2 oTKpbiBaeTCcA

e ras nogaeTcs Yepes APOCCEeNbHYI0 3aCfOHKY pacxoda rasa Ha rasoBoe COMfo 1
3axuraeTcs BO3AENCTBMEM UCKPDI.

lMepBoe 3awmnTHOE Bpems (2 cek.) HaumMHaeTcs

e rasoBblfi knanaH 1 oTKpbiBaeTCs

e KfanaH 3anasnbHOro rasa oTKpblBaeTCs

e 3ananbHbli ra3 NofaeTcs Ha COMMo 3anaribHOro rasa n 3axuraeTcs Bo3gencTBueEM
UCKPBbI.

YkasaTtenb NnporpaMMHoro perne coenagaet ¢ cumsonom 1

e epBOE 3alNTHOE BpeMs (2 cek.) okaH4YMBaeTcs

® LIMKI1 PO3XKUTra KOH4YaeTCcd

e [10 9TOro MOMeEHTa nnams (3ananbHoe nnamsa *) AoKHO ObITh 3axaTto. B gpyrom cnyvae
BbI3bIBAE€TCH OTKNIOYEHME NPOrpaMMHOro pene no OTCyTCTBMIO CMrHamna Hanmyus
nrameHu.

e CUrHam Hanmyus nraMmeHun OOMMKeH MMeTbCH Y MPOrpamMMHOro pene ¢ MOMeHTa
OKOHYaHUS NepBOro 3alMTHOrO BPEMEHU A0 NOAKOHTPOJIbHON OCTAHOBKM FOPEriKM

e Mams ropuT Ha 3a4aHHOWN MOLLHOCTU 3aXUraHus.

BTopoe 3awwmTHOE Bpems (2 cek.) HaunHaeTcH

BTopoe 3awmTHOE BpeMs (2 ceK.) HaunHaeTcs

e ras3oBblV KNanaH 2 oTKpbIBaeTCA

e ras nopaeTcs Yepes APOCCEeNbHYI0 3aCOHKY pacxoda rasa Ha rasoBoe COnno
e [faBHOE Nnams 3axuraeTcs OT 3ananbHOro NameHu.

YkKasartenb nporpaMmMHOro pene coenagaet ¢ CMUMBOJIOM 2
e BTOpOE 3allMTHOE BpeMA OKaH4YnBaeTCA.

Ykasartenb nporpaMmMHOro pene coenagaet ¢ CMMBOJIOM 2

e BTOpOE 3allMTHOE BpeMA OKaH4YMnBaeTCA

e KlanaH 3anasibHOro ra3a 3akpblBaeTcA

e [0 3TOro MOMEHTa rnaBHoe nnamsi 4OMKHO BbIThb 3axaTo. B Opyrom cnydae Bbl3blBaeTCAd
OTKJTHOYeHue nporpaMmMHOro perne no OTCyTCTBUKO CUrHana Hann4dma rnaBHOro niamMmeHu.

e [J1laBHOE ninamMm4a roput Ha 3a,aHHON MOLLHOCTM 3aXXUraHus.
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14 YkasaTenb NporpamMMHOro pene cosnagaet ¢ cumsornom | (pabora)

e MporpamMMHbIN NepeknyaTens NPorp. pene octaHaBnMBaeTcs Ha nepuopg paboThbl

e curHan ynpasneHus oT 3axxuma 20 nporpammMHoOro pene Ha nepuog paboThbl

e Korga Harpyska 6onblias u ropenka paboTtaeTt NOCTOAHHO, perynaTtop mowHocTu (PID,
3-XNO3MUMOHHBIV PErynsaTop) perynmpyeT MOLWHOCTbL ropenkv B gnanasoHe
MoAynupoBaHusa (Mexay Todkamu Bkrtoderus I v II) B 3aBUCMMOCTUN OT Harpysku.
CvrHanamu «yBenu4eHnsa» UNn «yMeHbLLUEHUSA» OT perynatopa MOLHOCTY - UMK Xe, Ha
PYYHOM pexume, nepeknoyaTenemM ynpasneHus - ynpasnseTcs CepBoMOTop
BO3AYLUHbIX 3aCMIOHOK U APOCCENbHOWN 3aCfOHKN pacxoaa rasa B HanpasfeHne OTKPbITUSA
UINKN 3aKpbITUSA B 3@BMCUMOCTU OT HarpysKku.

e ropernka paboTaeT Takum 06pa3omM NoA KOHTPOIO NPOrpamMMHOro pene u nojg
ynpaBneHnem perynstopa MOLHOCTU B COOTBETCTBMM C 3aJ4aHHbIMW NapaMmeTpamMmu 1
DYHKUMAMN (CM. AOKYMEHTaLMIO perynaropa)

e roperika BbIKNoYaeTCs, Korga Harpyska Hu3ka n dpaktnieckoe 3HadeHne yrnpasnsioLwen
BEJIMYUHBI TEXHOMNOMMYECKOro npoLecca npesblllaeT YCTaHOBIEHHOE 3Ha4YeHne npegena
BbIKIMIOYEHWS TOPENKU Ha PerynaTope, Unu noA ynpasneHMeMm TepMocTaTa/npeccocraTa
KoTna. Ha py4HoM pexunme ropenka BblKo4aeTCcs TOMbKO noA ynpasneHuem
TepmocTarta/npeccoctarta KoTna.

e OTKMKYEHMEe Npu noTepe curHana nnameHn unu gasneHns Bosgyxa Bo Bpems paboTbl
(3awmTHOE Bpemsa < 1 cek.).

15 TlogKOHTPOMbHLIN OCTAHOB (KOHTYP paboThbl pasmbikaeTcs)

e MpOrpamMMHbIV NepeknYaTenb 3anyckaeTcs 1 ynpasnseT 4ONYCTUMbIM BPEMEHEM
nocnegaytoulero cropaHus (12 cek.)

e rasoBbli knanaH 1 3akpbiBaeTcA

e rasoBblil KrnanaH 2 3akpbiBaeTcs

e C CUrHanom ynpaeneHus oT 3axumoB 10 n 11 nporpaMMHOro pene cepsomMoTop
nepexoauT Ao Toukmn BKItoyeHus I (BO3ayLIHbIE 3aCNOHKN U ApOCccenbHas 3acrnoHKa
pacxofa rasa B NOJIOXXEHWE «3aKpbITO»).

16 YkasaTenb nporpaMMHOro perne coenagaeT C CUMBOJIOM <

e MporpamMMHbIN NepeknoyaTenb ocTaHaBNMBaeTCs

e [BUraTernlb BEHTUNSATOpPa OCTaHaBNMBaeTCs

e HayMHaeTCHd TECTUPOBAHWE C UMUTaUMEN NrnaMmeHn. OTKNYeHUe No curHany nrnaMeHm
C HeBOMbLION 3a4epXKKOWN, Hanp. B CreayrLmnx cry4vyasx:
- Nnams He Noracno no NpUYUHE NPOTEKAKLMX TOMMAMBHBIX KNnanaHoB
- NIOXHbIV CUrHanN nnamMmeHun no nNpuynHe aedekta B KOHTYPE KOHTPONSA Hann4yms

nnamMeHu unm cooTs.
e Ha4YMHaAeTCs KOHTPOSb FEPMETUYHOCTM ra3oBbIX KanaHoB.

[MOBTOPHbI NYCK BO3MOXEH NPUW BbIMOSIHEHUN YCNOBUIM MycKa (CM. MyHKT 1).

B cnyyae pedbekta, nogada TOMNMBA HeMeanleHHO npekpawaeTca. [lporpamMmHbIn
nepeknio4yaTtens OAHOBPEMEHHO C YykasaTerniem OTKIIOYeHus ocTaHaBnueaetcs. Cumson y
yKasatens nporpaMMHOro nepekniodartens ykasbiBaeT Tun gedpekta. B cnyyae oTknoyeHus,
ynpaBneHne MoxeT ObiTb cpasy Bo3BpaweHo. [locne Bo3BpaTa (a Takke nocrne gedekra,
Bbl3BaBLUEro MOAKOHTPOSbHBIN OCTAHOB unM nocne nwobor nomexm nuTarwen ceTtn)
nporpaMMHbIA NepekryaTenb BO3BpawaeTca A0 HavanbHOM TOYKU, MPU YeM TOSMbKO 3aKMMb
7, 9, 10 n 11 nporpaMMHOro pene nony4alT HanpsKeHne B COOTBETCTBMM C MPOrpaMmom
ynpasneHus. ToNbKO Npy 3TOM NPOrpaMmMHoe pene AOonyckaeT NOBTOPHbLIN MYCK rOperiku.

BHum! He HaxumanTe kHOMKy Bo3BpaTa nporpaMmMHoro pene Boiwe 10 cek.

* Koraa kKnanaH 3anaribHoro ra3a CMOHTMpOBaH
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6.3. Cxema uuknoB paboTbl, paboTa Ha XXMAKOM Tonnuee
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Tpebyemble BxogHble curHanbl nporp. pene  CurHanbl ynpaBneHus [onyckaeMble BXOA4HbIE CUrHarbl Nporp. pene

A KoHTyp paboThl K PerynupoBouHbi donaHew, Bo3gyxa
B [Osuratenb BeHTUnATOpa L CepsomoTop
C [Oudd. pene gaBneHus Bo3gyxa M  Perynatop nogayv Tonnvea
D [Osuratenb TONAMBHOIO Hacoca N  Connoso#u knanaH
E [maBHbI MarHWUTHbIN KNanaH O CwrHan nnameHu
F  TpaHcdopmaTop 3axuraHus W  TporpaMMHbIV nepeks. BbIKMoYeH
G MarH. knanaHbl koHTypa ynpasn., NC n NO *  Tpebyembln NycKOBOW curHan
H Perynarop mowHocTH K 3aXkumy 8 nporpaMmHoro pene
J  BospgylHble 3aCnoHku

YcTaHaBnmMBaeMble TOYKN BKITIOYEHNST HA KyNaykoBbIX AMCKax cepBomMoTopa

I = TOYKa BKIMHOYEHUS NOSTHON MOLLHOCTH

I = TOYKa BKIMOYEHUA MOMOXEHNSA «3aKPbIT» CepBOMOTOpPA MNocsie NOAKOHTPObHOro

ocTaHoBa

III = TouyKa BKMNIOYEHUA pexmma po3xura

IV = TO4Ka BKMOYEHMS YAaCTUYHOW MOLLHOCTY A0 Nepexofa B 30HY MOAyNupoBaHus

V = TOo4Ka BKMIOYEHUSA YaCTUYHOW MOLLIHOCTM Ha HWXHEM npejerne gvanasoHa

mogynupoBaHus (V-1)
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6.4. OnucaHue paboTbl

1

1.1

Ycnosua ans nycka

noMexn n 6ﬂOKl/IpOBKl/I KBUTUPOBaHbI
KOHLEBOW BbIKNtoYaTenb ftoKa ropesnikm 3aMKHYT

nporpaMMHOe perne B MICXO4HOM NOSoXeHUn (ykasaTenb pene y cumBorna 4)
koHTakT C/NC guddpepeHumnansHoro pene gaBsneHns Bo3ayxa 3aMKHYT (4aBneHue
BO34yxa < MMHMM.)

NyCKOBOW CUrHan noctynaet 40 3axuma 12 nporpaMMHOro pene

nepeknioyaTens Bbibopa Buga Tonnmea B NonoXxeHun 1 (kmakoe Tonnueo
nepekniyaTenb ynpaBneHns MOLWHOCTU B MNONoOXeHuu 2, 3, 4 unn 5

KOHTaKT BKIMIOYEHNSA/BbBIKITIOYEHWS TOPENKN B PErynaTtope MOLHOCTU 3aMKHYT unu 6an-
nacvpoBaH Npu nepekn4varene ynpaBneHus B NosIOXEHUN pyyH. pexuma 3, 4 unm 5
KOHTaKT TepMocTaTa Unu npeccocraTta KoTrna 3aMKHyT

BHELUHME KOHTaKTbl KOHTYpa ynpaBneHnsa 3aMKHYThbl

TpebyeMbll CUrHam nycka OT KOHLLEBOro BbiKMto4YaTensa TOUYKM BkAoYeHus 11
cepBOMOTOpa NocTynaeT A0 3aXxuma 8 nporpaMMHOro pene.

Myck (ykasaTenb NporpaMMHOro pene coBnagaeTt ¢ CUMBOJIOM 4)

KOHTYp paboThbl 3aMblkaeTcs (CurHanbHasi namna 3axuraeTtcsi)
nycKoBas mporpamma nporpaMMHOro pere 3anyckaeTcs
ABuUraTenb TONSIMBHOIO Hacoca 3anyckaeTcs.

[euratene BEHTUNATOpPAa 3anyCKaeTcsA.

YkasaTtenb NporpaMMHOro pese coenagaeT ¢ CUMBOIOM A

CEpPBOMOTOP MEPEexXoamnT A0 TOYKM BKYeHUs I (OTKPbITbie BO3AYLUHbLIX 3aCIOHOK)
nporpamMmmHbli nepeknioyaTesb CTOUT BO BPeMS ABUXEHUS CepBOMOTOpa.

CepBOMOTop nepewien 00 TOYKU BKIoYeHnda 1 (OTKprTbIe BO3A4YLHbIX 3aCﬂOHOK)

HeobxoaMMBbIN cUrHan nycka Ao 3axuma 8 nporpamMHOro perne oT KOHLEeBOro
BblKNOYaTens To4ku BknodeHus 1. B gpyrom cnyyae nyckosas nporpamma
oCTaHaBNMBaeTCs U NporpaMMHOe perie OCTaeTCcs B 3TOM NONOXEHUN (y cumBora A)
oXumaaTb curHana nycka (6e3 61mokMpoBkm).

npegsapuTensHas npoayska (36 cek.) C HOMUHaNbHbLIM PacxXo40oM BO34yXa HayMHaeTCs.

YkasaTenb nNporpamMMHOro pere cosnagaert ¢ cumsosnom P

KOHTaKT gnddepeHLmanbHOro pene AaBrneHnst Bo3ayxa 4OJKeH ObiTb NepeknioveH B
nonoxexnne C/NO. B gpyrom cnyyae nporpammHoe pene oTknio4aeTtcs. [ocne aTon
TOYKM A0 NOAKOHTPOSIbHOIrO OCTaHOBA HEAOCTaTOYHbIV Nepenag AaBrneHns Bo3gyxa

(< MWHMM.) BbI3bIBaeT OTKMKOYEHME NPOorpaMMHoOro pene, korga koHtakTt (C/NC)
anddepeHunanbHOro pene BkNYaeT CUrHan ynpasneHnsa Ha 3axum 13 nporpaMmmHoro
pene.

YkasaTenb nporpamMmmHoro perne cosnagaet ¢ cumsosiom W

npoBepKa KOHTYypa KOHTPOIIA Hann4vuna ninameHu
OTKJTHOYeHue B Cliydae nNomMmexu B KOHTYpe KOHTPOIA Hann4yuna.

YKasaTenb NporpamMMHOro perne cosnagaet ¢ CUMBONoM W

npoayeka (36 cek) BbIMOSIHEHA
CepBOMOTOP NepexoauT A0 TOYKM BkNOYeHMs TIT (MOLWHOCTL 3aXKUraHus)
NPoOrpaMMHbIN NepekntyaTens CTOUT BO BpeMsi ABWXEHUS cepBOMOTOpa.
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11

12

13

18

CepBoOMOTOp nepellen Ao To4Yku BkNoYeHus 111 (MOLHOCTb 3aXuraHus)

HeobxoaMMbIN cUrHan nycka Ao 3axuma 8 nporpamMHOro perne oT KOHLEBOro
BblKMtoYaTena Tovkn sknodeHuns II1. B gpyrom cnyyae nporpamma nycka
oCTaHaBNMBaEeTCA M NporpaMMHoe perie ocTaeTcs B 3ToM MecTte (y cumsona V)
oXugartb curHana nycka (6e3 6nokmpoBku).

MpepBaputenbHoe 3axuraHue (4 cek.) Hau.

3awmnTHoe BpeMs (2 cek.) Ha4ynHaeTcs

KOHTaKT pene MakCMMarnbHOro [AaBreHUs XuOKoro Tonnmea B BO3BpATHOM KaHane
AomkeH bbiTb nepekntoyeH B nonoxeHmne C/NC

rnaBHbIN MarHUTHbBIM krnanaH NC oTkpbiBaeTcs

COMMIOBON KranaH OTKpbIBAeTCH Korga TOnfvMBO NoA AABMIEHMEM BXOAUT B €ro
pPEerynupoBOYHbIV KaHan

pacnbifieHne ToNNMBa Ha4YMHaETCs nNoa AaBNeHNEM pexnma posxura

TOMSMBHBIA TYMaH 3a)KuraeTtcsi OT UCKPbI.

Ykasartenb nporpaMmMHOro pene coenagaet c CMMBOJIOM 1

3alnNTHOE BpeMs (2 CeK.) OKOHYaeTCs

LMK pO3Xnra okoH4YaeTcs

00 9TOro MOMeHTa nnams JOKHO ObiTh 3axaTo. B gpyrom cnyvae Bbi3biBaeTcs
OTKIJIHOYeHUe NMPOorpamMmMHOro perne npy OTCYTCTBUM CUrHana Hann4iusi NnameHu.
CUrHan Hanun4dna nnamMmeHun OoJkKeH MMeTbCA y NporpaMMHOro pefie ¢ MOMeHTa
OKOHYaHuA 3alUTHOIro BpemMeHu 0o I'IO,EI,KOHTpOJ'IbHOIZ OCTaHOBKW roperku
cpabaTtbiBaHMEe pene MakCUMarnbHOro AaBreHWs XXMAKOro TONnBa B BO3BPATHOM
KaHane Bbi3blBaeT NpekpalleHne nogayun Tonnmnea. ATo Bbl3bIBAET OTKNKOYEHUE Npu
OTCYTCTBUM CUTHANa Hanu4us NramMeHm

nnamsi roput Ha 3agaHHOM MOLLHOCTM 3aXKUTraHUs.

Ykaszarernb NporpaMMHoro pefie coenagaet ¢ cumsosiom | (pa6ota)

NporpaMmHbIv NepeknioYvaTenb oCTaHaBNMBaeTCHa Ha BpemMs paboTbl

curHan ynpasneHus ot 3axunma 20 nporpamMHOro perne Ha Bpems paboThbl
CEpPBOMOTOpP NePExXoanT A0 TOoYKM BkMtoveHus IV (< V) nepen nepexonom Ha 30HY
MOAYNMpPOBaHus (30Ha mexay Toukamm V un 1)

Korga Harpyaka 6onbluas 1 ropenka paboTtaeT NOCTOSAHHO, perynaTop mowHocTu (PID,
3-XNO3MLUMOHHBIV PErynsaTop) perynupyeT MOLWHOCTbL ropersikv B AnanasoHe Moaynu-
poBaHUSA B 3aBUCUMOCTU OT Harpysku. CurHanamun «yBenMyeHuUs» Unn «yMeHbLUIEHUsI» OT
perynatopa MOLLHOCTU - UMK Xe, Ha PYYHOM pexnme, nepeknoyvatenem ynpasneHus -
ynpaBsnseTcs CepBOMOTOP BO3AYLUHbIX 3aCNOHOK M perynsatopa nogadu Tonnuea B
HanpaBneHne OTKPbITUS UMK 3aKPbITUS B 3aBUCMMOCTU OT Harpysku.

ropenka paboTtaeT Takum ob6pa3omM nog KOHTPOM NPOrpaMMHOro pene n nog
ynpasneHneM perynstopa MOLWHOCTU B COOTBETCTBUM C 3adaHHbIMK nNapameTpamMu u
PYHKUMAMU (CM. AOKYMEHTauuo perynaropa)

ropenka BblKMNiOYaeTcs, Korga Harpyska HM3Kka u pakTudyeckoe 3HayeHue yrnpasnsioLwen
BeNNYNHbI TEXHOMOMMYECKOoro npouecca npeBbIaeT yCTaBKy npeaerna BblKNioYeHus
ropenku Ha perynarope, unv nog ynpasneHnem TepmocTtata/npeccoctarta kotna. Ha
PYYHOM pexmMme roperika BbIKIlo4aeTCs TONbKO No4 ynp. Tepmoctara/npeccocrara.
OTKJIHOYeHUe Mpu NoTepe CUrHana niaMmeHn unu gaBneHnsa Bo3gyxa Bo Bpems paboThl
(3awmTHOE Bpems < 1 cek.).

MOAKOHTPOSbHBIA OCTAaHOB (KOHTYp paboTbl pa3MbikaeTcsl)

nporpaMMHbIN NepekntoyaTens 3anyckaeTcs 1 ynpasnseT 4oNyCTUMbIM BPEMEHEM
nocnegytouiero cropanus (12 cek.)

ABuraTtenb TONAMBHOIO Hacoca ocTaHaBnMBaeTCs

rmaBHbIA MarHUTHbIV KNanaH 3akpbiBaeTcs

COMMOBOW KnanaH 3akpblBaeTcs, Korga AaBrneHne Tonnmea OTCYTCTBYET OT
perynupoBoYHOro KaHana

C cuMrHanom ynpasneHus ot 3axumos 10 n 11 nporpaMMHOro pene cepsoMoTop
nepexoauT Ao ToYkM BKkNoveHus 11 (Bo34yLUHbIE 3ACMOHKN B MOMOXEHWNE «3aKPbITO» U
perynaTop nogavv TONNuBa B MOMOXEHNE KOTKPbITO»).
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14 YkasaTenb NporpamMMHOro pere cosnagaeTt ¢ CUMBOMOM <

e MporpamMMHbIV NepekniYaTens ocTaHaBnNnBaeTcs

e [OBUraTenb BEHTMNSATOpA OCTaHaBnMBaeTCcs

e HayMHaeTcsa TeCTUpoBaHWe C MmuTaumen nnameHn. OTKNOYeHUe No CUrHany nnameHu
C HeOOMbLUON 3a4epPXKKOWN, Hanp. B CreAyLnX criyvasx:
- NfiaMs He nNoracno no NpPUYMHe NPOoTEKaLWNX TOMMANBHBIX KIlanaHoB
- MTOXHBIV CMTrHan nnaMeHn no nNpuYnHe gedekTa B KOHTYPE KOHTPOMS Hanmuus

nraMmeHn unm cooTB.

MoBTOpPHbIV NMyCcK BO3MOXEH MPUW BbINOMIHEHUW YCINOBWIA Nycka (CM. MYHKT 1).

B cnyyae pedekta, nogaya TOnnMBa HeMeANEeHHO npekpawaeTcs. [lporpamMHbIn
nepeknio4vaTens OLHOBPEMEHHO C Yyka3aTefieM OTKIIOYeHus ocTaHaBnueaetcs. CumBon vy
yKasatens nporpaMMHOro nepekniovatens ykasbiBaeT Tun gedekta. B cnyyae oTknoyeHus,
ynpaBneHne MoxeT ObiTb cpasy Bo3BpalwleHo. [locne Bo3BpaTa (a Takke nocrne gedekTa,
BbI3BaBLUErO MOAKOHTPOJSIbHBIA OCTAHOB WMAM Mnocrne JNobok NnoMexu nuTalwen CceTn)
NporpaMMHbIA NepekrnyaTens BO3BpallaeTcs 4O HavalbHOM TOYKU, MPU YEM TOSMBbKO 3aKMMb
7, 9, 10 n 11 nporpaMMHOro pene nony4awT HanpsXXeHue B COOTBETCTBUM C NporpamMmmon
ynpaBneHus. ToNbKo Npy 9TOM NPOrpaMMHOE perne AOMyCKaeT NOBTOPHbIN MYCK rOperiku.

BHumMm! He HaxumanTe KHONKy BO3BpaTa nporpammMmHoro perne Bobiwe 10 cek.
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PerynupoBka ropernku

7.1.

7.2.

7.21.

PerynupoBka Ha xXuakoe TonsiuBo

Cxxuraemoe KONMYecTBO TOMNUBA ONpeferniseTcsa no pasMepy conna v AaBneHWio TOMIMBHOIMO
Hacoca. YnpaBsnsiemMbli CEpBOMOTOPOM perynatop nogayus TonnmMeBa B 3aBUCUMMOCTM  OT
Tpebyemon MoLWHOCTU perynupyeT obbem Bo3Bpawatouwerocda tonnuea. [Npu pabote Ha
YaCTUYHOW MOLLHOCTM, PErynatop nogayun Tonnuea OTKPbIT. pyu 3TOM Yepesd Hero npoTekaeT
MakcMmaribHoe KONMUYecTBO TOMMNMBA W daBfieHWe BO3BPaTHOro MNoToka M MOLWHOCTb conna
COOTBETCTBYIOT pexumy. [py NONHON MOLLHOCTU perynaTop nogaym Tonnuea 3akpbiT. [pu aToM
Yyepes Hero nporekaeT MUHMMAarbHOE KONMYEeCTBO TOMMMBa, a AaBNeHune uMeeT MakCcuMmarnbHoe
3HayeHune. Tpebyemoe KONMUYECTBO BO3Ayxa, COOTBETCTBYHOLLEE KOMWYECTBY CXWUraemoro
TONNMBa, perynupyeTcs Npu noOMOLLN NPYXUHHOW NEHTbI PEerynMpoBoYHOro dnaHua (cMm. pasgen
«PerynupoBo4HbIi bnaHew»).

PerynupoBka Ha ra3s

Saatovipujen saato

[BuxeHne Bana cepBoMOTOpa 4Yepe3 pblyar M TAry nepepaeTcs K APOCCENbHOW 3aCroHKK
pacxoga rasa (rasoBoi 3acnoHke). Yron OTKpbITUS OPOCCEeNbHOM 3acfoHKM pacxofda rasa
onpedenseTcs Mo TMOMOXEHUSM KOHLUEBbIX BbIKNovyatenen cepBomoTopa; cMm. paGoTa
cepBomMoOTOpA.

MonoxeHus perynMpoBOYHbIX Pbi4aroB:
Ha MUHUMAanNbHON MOLLLHOCTH

e cepBoMOTOp OK. 10°
e rasoBas 3acnoHka ok. 18°

Ha MaKkcMMarnbHOW MOLLHOCTH

e cepBoMOTOp OK. 150°
e rasoBas 3acnoHka ok. 70°

B OEXYPHOM pEXMNME ropesikun

e cepBOMOTOp OK. 10°

B-343Y

MonoxeHus pblyaroB Ha pucyHke (nonoxeHue cepsoMoTopa 0°) ABndAwTCA ycrnoBHbiMU. [0
Heob6Xo0AUMOCTU OHW MOryT OblTb M3MEHEHbI, Hanp. B 3aBUCUMOCTU OT MPOU3BOAUTENBLHOCTU
ropernku, Tuna Kkotna, poga rasa.
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7.2.2. PerynupoBKa perynuposoyHoro cnaHua

Mpu NOMHOW MOLWHOCTM rasa [poccenbHas 3acfioHka MOMHOCTb OTKpbiTa. C MOMOLBIO
APOCCEeNbHOW 3aCrnoHKM U PerynMpoBKON AaBfeHus rasa oOTperynuMpyloT pacxoh rasa Ha

NoAaxo4sLWni ypoBEHb.

PerynupoBoyHbI priaHel ynpasndeT [OBWXEHUEM perynupyrowero pbidara. [dpoccenbHasd
3acfioHKa pacxofa rasa ynpasnsieTcs pbldarom. PerynupoBoOYHbIM (bnaHel ynpasngeT 4vepes

pbl4ar aosmxeHnem Bo3ayLIHbIX 3aCJTOHOK.

Lllkana cepBomMoTOpa nokasbiBaeT MNOSOXeHne MoTopa Npu 3agaHHOM Auanas3oHe MOLLHOCTMU.

CHa4ana Ha Xugkoe Tonnneo.

ras3os.

Buum! [lpwn ncrnonb3oBaHum 060Mx BMAOB TOMNUBA, HEO6XOAMMO NPOU3BECTU HAaCTPONKY

MpoBepbTe NPaBUIBHOCTb HACTPOWKM C MOMOLLbIO aHanmn3a yXoasilumx AbIMOBbIX

Mogady BoO3gyxa perynupyloT nogxogswen Mo OTHOLWEHUIO pacxoda >XMAKOro TonnmeBa C
NMOMOLLIbIO perynupoBoYHoro dnaHua. llocne artoro, Tpebyembii pacxon rasa perynupyroT
noaxXo4sALWMM NO OTHOLLEHUIO yXKe OTPEryniMpoBaHHOrO BO3ayxa C MOMOLLbIO PErynMpOBOYHOrO.

>

e

BosgyLuHble 3aCnoHKM A
CepBomMoTop B
PerynvpoBouYHbIi pblyar rasa C
IMpyXuHHas neHTa perynvpoBoYyHoro pnaHua rasa D

PerynnpoBoyHbIit pblyar Bo3gyxa

Mpy>XMHHas NeHTa perynMpoBoYHOro doriaHua Bo3ayxa
PerynaTop nogauu Tonnuea

JpoccenbHas 3acnoHka pacxofa rasa

ONOO PR WN =

A-494T

MNopava

BosBpat Tonnvea
[a3

Bosgyx
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CepBomoTop
SQM 50.481A2

vi

il

MonoxeHnsa KynaykoBbIX AWCKOB (KOHLEBbIX BbIKNoYaTeneit) HacTpoeHb! NPu UCMbITAHUAX Ha
3aBoje-u3roToBuTene creayowmm obpasom:

m =

I =

Iv =

O @ » -
n

D =

Ha rase — OCTaHOBKa ropesky, MOLHOCTb 3aXUraHUs 1 YacTUYHas MOLLHOCTb
Ha XWOKOM TOMNuBe — oCTaHoBKa ropenku (ok. 10°)

He NPUMEHSsIeTCS Ha rase
Ha XUOKOM TOMNMBE — peXxum posxwura (ok. 30°)

He NpPUMEeHSsIeTCS Ha rase
Ha >XMAKOM TOMNMMBE — YacTU4YHasa MOLHOCTb, MPY NEPEXOAE U3 pexnma po3xura Ha
YaCTUYHYIO MOLLHOCTbL (OK. 40°)

He NPUMEHSIeTCS Ha rase
Ha XnaKkom tonnmee — 4actn4yHaa MOLWHOCTb, Npu nepexone C NOJIHOM MOLHOCTU Ha
YACTUYHYIO MOLLIHOCTb (OK. 45°)

nosiHas MowHocTb (ok.150°)
KMoy ANs perynmpoBKu (nog Kornakom)
pacuenuTenb

pacuenuTenb HacTpoeH Ha 3aBoae-narotosntene. HE OCBOBOAUTE
PACUENMUTENA!

LUKana rnokasbliBaeT TOMbKO Yron noBopoTa Bana cepsomMoTopa

MNonoxeHunsa Kyna4KoBbIX ONCKOB Ha PUCYHKe ABINAKTCA YCITOBHbIMU.

Pacuenutene (B) ocBob6oxgaeT perynmpoBOYHbIN MEXaHU3M AN PYYHOrO NepeMeLLeHms.

BHum!

PasHunua mexagy 3HavyeHnamm guckoB IV n V gomxkHa ObiTe np. 3 - 5°
[puMeHSATCS YepHyto WwKany

KynaukoBble auckn VI, VII n VIII He npuMeHsatoTCA

ASZ (NoTEeHUMOMETP) NPUMEHAETCHA TONBKO NPU HEOBXOOMMOCTM

OCTOPOXHO! He ocBoboaute pacuenutena C. V3MeHeHMe nonoxeHus
Kyna4ykoBbIX OUCKOB MOXET MOoBpexgaTb CEPBOMOTOP WM PacCTpPOUTb PErynmpoBky
roperku.
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TonnuBHBLIA HAacocC

MoOLLHOCTb ropenku BbIOMpaeTcss W3MEHEeHWeM pasMepa conjla U OaBMeHust pachblfieHus
Tonnvea. B Hacocax BCTpoeHHas perynvpoBka gaBreHus.

Tonnueo pacneinueaetcsa nog gasneHmem 2000 - 2500 klMa (20 - 25 6ap) paineella. Npu paboTe
Ha YaCTUYHOM MOLLHOCTM, AaBreHne Bo3Bpallatouwero tonnmea coctasnset 700 - 900 klMa (7 -
9 6ap). Ha nonHow MOLWHOCTN OaBneHWe BO3BpaLLalLEero ToNInBa siBNSeTcsa MakCMMarbHbIM
(T.e. perynaTop nogayv TonnmBa 3akpbiT).

1 TopgkntoveHne NuHUK BcacbiBaHust 6 [laBneHue Ha BXxoAde, ToYKa U3MepeHust

2 Bbixog Tonnuea k conny/knan. peryn. 7 LTyuep aons uamep. gaenenus tonnuvea (k conny/
3 TllopgkntodeHne nNMHUMKM BO3BpaTa peryn. knanaHy)/ yaaneHue Bosgyxa

4 BWHT perynnpoBku AaBreHus 8 TlepenyckHasi npobka

5

BawmTHasa npobka

BHum! TepenyckHasi npobka AormkHa HaxoauTbCsl B CBOEM MECTe

[aBneHue Tonnmea Ha Bxoge B Hacoc: 1 - 5 bap
BsaskocTb TOnnuea: 4 - 12 mm?/c (cSt)

PerynMpOBKa AaBlieéHusa Hacoca

[laBneHve perynupyeTcsi BAHTOM perynupoBku daBnexus. [ToBopaynBasi Mo 4acoBOMW CTpesike,
AaBreHve yBenuumMBaeTcsl, a NPOTUB YAaCOBOM CTPESKM — YMeHbLUaeTCs.

YpnaneHue Bo3ayxa U3 TOMIMBHOIO Hacoca

BbinycTnte BO3ayx M3 Hacoca ocnabnas wryuep And uaMepeHusa aBneHus Tonnmea, nocne
yero ropernka MoxeT paboTaTtb Ha KOPOTKOE BpeMsi A0 TeX Mop, NoKa BO3AYLIHbIE NY3blpbKU He
BbIXOAAT u3 otBepctud. lNocne atoro 3ataHuTe npobky. (He yganante npobKy MOMHOCTbIO M3
oTBEpCTUSA).

BHum! [Npu npoekTnpoBaHum 1 pacyeTax TonnueHoro Tpybonposoga Heobxoammo
YUMTbIBaTb UHCTPYKLUKN U3FOTOBUTENSA Hacoca.
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7.5. MydTa TOnnuBHOro Hacoca

Fopenku cHabxeHbl KOMOWHUPOBAHHBLIM TOMMIMBHLIM HAaCOCOM W ABUraTenem, B KOTOPOM 3a30p
MeXnay ronoBkaMu CoeaANHUTENbHON MypTbl JOIMKEH ObiTb 1 - 2 MM.

I
L

A-216Z2 “—-

1 TonnueHbIN Hacoc
2 TonoBka MydTbl
3 [Osuratenb
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PerynupoBo4Hbin conaHew

Ona Bo3ayxa

OTKpbITUE BO34YLIHbLIX 3aCNIOHOK yNpaBnaeTcs npodunemM npyXMHHON NEHTbl PerynnpoBoOYHOro
dnaHua. Popmy neHTbl PerynupyloT C MNOMOLLbI KyfaykoB W pPerynMpoBOYHbLIX BUHTOB.
[BmxKeHue Npy>KMHHON NeHTbl NepefaeTcs BO3ayLWHbIM 3acOHKaM ¢ NoOMOLbIo pbidara. [Nogaya
BO3yxa B COOTBETCTBMM C pacxodoM TOMMMBa pPerynupyeTcd C NOMOLLbIO PerynnpoBOYHOro
¢dnaHua. YTobbl NpoBepUTb peldynbTaT CKUraHnda, HeobxogMmMo NPOU3BECTM aHaNn3 yxoaaLwmx
ObIMOBbIX Fa30B OTAEMbHO Yy KaxAoro Kynadka B guanasoHe Mexay MONOXEHWEM po3xura u
NONOXeHWeM MONHON MoLWHOCTU. [Ana perynupoBkn Heobxoanmo cHavana ocnabutb (He bonee
yeM Ha 1/4 kpyra) BUHTbI C BHYTPEHHUM LWECTUTPaAHHUKOM (5 LWT.) U Mocne perynmpoBku
3aTAHYTb UX.

Onsa rasa

OTKpbITME KnanaHa perynupoBKM pacxofa rasa ynpasnsetrcs NpoduiieM MNpyXMHHOW NEHTbI
perynupoBovHoro cnaHua. Popmy neHTbl  PEerynupyroT C  MNOMOLLbI0  KyNaykoB U
pPerynmpoBOYHbIX BMHTOB. [BMXEHWE MPYXUHHOW NEHTbl nepefaeTcss LPOCCENbHOM 3aCIOHKY
pacxoda rasa c nomolwblo pbidara. C nomoLllbl perynupoBoyHOro naHua nogaya rasa
perynupyetcsa B COOTBETCTBMM C pPacxodoM YXe OTperynupoBaHHOro Bo3gyxa. YToObl
NpoBepuUTb pe3ynbTaT CKUraHusi, HeobxoaAMMO NPOU3BECTM aHaNM3 yxo4swWmx ObIMOBbLIX ra3oB
OTAENbHO Yy KaXAOro Kyrayka B AuanasoHe Mexay MOMOXEeHUEM pOo3Xura u MosoXeHNem
NMOJSIHOM MOLHOCTWU. [na perynupoBkM HeobxoguMmo cHadvana ocnabutb (He Gonee yem Ha 1/4
Kpyra) BUHTbI C BHYTPEHHUM LUECTUTPAHHUKOM (5 LWIT.) U nocne perynmpoBKku 3aTAHYTh UX.

5 e 9 10 4 1

/
B-331U

1 Kapkac perynupoBo4Horo ¢pnaHua 7 Hanpaensiowas npyx. NeHTbl
2 PerynupoBOYHbIf Kynavok 8 KpenexHbIn BUHT HanpasnsoLen
3 PerynupoBoYHbIN BUHT 9 CronopHas nnaHka
4 TapenbyaTas npyxuHa 10  BuHTbI ¢ BHYTp. wecTurp. (5 wr.)
5 [pyxuHHas neHta 11 CTONOPHbLIV BUHT C BHYTP. LLIECTUIP.
6 CTONOpPHbLIN BUHT NPYX. NEHTbI 12 BWHT C BHYTPEHHWUM LLECTUrPAHHUKOM

3ameHa NpyXMHHOMN NeHTbI

OTcoegmHnTE CEPBOMOTOP BMECTE C KpEMeXHOW nnaTon n3 nponopumoHmMsatopa
OTcoegnHnTe NEPBbIV pblyar U3 NPoNopLUnoHu3aTopa

OTcoegnHnTe PErynupoBOYHbIV driaHel,

OTcoegnHNTE CTOMOPHbIN BUHT MPYXXUHHOW MEHTHI U HanpaBnsAwLwyo. 3aMmeHnTe
NOBPEXAEHHYIO JIEHTY HA HOBYIO.

C6opka nponsBoguTcs B 06paTHON NocrnenoBaTeslbHOCTM.
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PerynupoBka ropeno4Hou ronosku

HacTpoiika conna u 3neKkTpoaoB 3aXuraHus

PaccTosiHue conna Makoro TOMMMBa OT 3MEKTPOAO0B 3axuraHus U auddysopa a Takke 3a3op
MexXay 3MneKTpoAaMu OOIKHO COOTBETCTBOBATL pasMepy, yka3zaHHOMY B PUCYHKE.

H 9 Mm
K K = 3wmm
‘ T L = 10wmm
i _ M = 8
& e~ o
A-495T
L
M

PerynMpOBKa CKOpPOCTU npoxona Bo3agyxa B ropenoql-loﬁ ronoBke

CkopocCTb Npoxoja Bo3ayxa Yepes roperioyvHyo rofloBKy perynupytot ocnabneHnem cTonopHbIX
BUHTOB PErynupoBOYHOro komnbua. MNpu 3TOM perynMpoBOYHOE KOMbLO MepeMeljaeTcs no
HanpaBneHUo UunMHApa W 3a30p MEeXAy PerynvpoBOYHbIM KOMbUOM U auddy3opom
nameHsietcs. MNMpu pabote Ha HU3KUX MOLLHOCTSIX, KOMbLIO HAXoAUTCS B NepeaHEM MOSOXEHUN, a
Ha 6onblIMX MOLWHOCTSX — B 3aAHeM. Ecnn perynmpoBoYHOe KOmbLO Npu OTperynnpoBaHHOWN
MOSIHOM MOLLHOCTM HaxoAUTCs B CIMLIKOM NepefHEM MOMOXEHMM, CKOPOCTb BO3/yXa Ha rofoBke
BbICOKA, YTO 3aTpyAHSET 3aXxuraHue, Unu xe Bosayxa He byaeT 4OCTAaTOYHO Afs KAYECTBEHHOTO
ropeHus (bonbwoe copgepxaHue yrapa, CO). Ecnu perynupoBo4yHOe KOMbLO HaxoguTcs B
CNULIKOM 3a4HEM MOMOXEHWM OTHOCUTENbHO TpebyemMol MOLHOCTU, CKOPOCTb BO34yxa
CMULLKOM HM3Ka, 4YTO yxydwaeT Ka4yecTBO ropeHusi (cogepxaHue O, CAULWLKOM BbICOKO).
MpoBepbTe Ka4ecTBO FOPEHMs NPU NMOMOLLM aHanusaTopa AbIMOBbIX ra3oB. CoaepxaHue caxmu
(umcno baxapa) goMmKHO ObITb < 1.

UwnnuHap
PerynupoBoyHoe Konbuo
HAndcpysop

YAnvHeHve ropenoyHon
rOMnoBKU

H?%bi [ A 5 ®ukcaumsa perynmpos.

KonbLa

BAOWON -

5 A-432V

BHum! T[lpu noodepegHon pabote Ha o6omx Bugax TONnMBa, NOMOXEHNE PEryfIMpOBOYHOIO
KonbLa ycTaHaBnMBaeTCcs ANS Xugkoro Tonnmea. Ecnu mecTo konbLa OTHOCUMTENBbHO
anddysopa MeHseTca, TakKke CKOPOCTb M pacxof Bo3ayxa MeHstTcs. [posepbTe
pes3ynbTaT CKUraHnsa aHanvM3oM AbIMOBbIX Fa30B U NOAPErynMpynTe nogady Bosgyxa.
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Perynatop mowHoct RWF40

Bce ypoBHM MOryT ObITb JOCTYMHbBI U3 OCHOBHOro aucnnes yepe3 PGM kHOMKy.
[ncnnen BepxHen akTyarnibHOM BEMUYUHBI (KPACHbIN) MOKa3biBAET akTyarbHYK BENMYMHY U
BENUYMHBI NapameTpa pasnudHbIX YPOBHEN.

Touka YCTaHOBKM N NapaMeTpbl MOKa3aHbl B HMXKEM nucnnas TAUKIA VOTAHNRKIA (36ﬂeHbIl7I.
B

PasgeneHne ypoBHemn:

e OCHOBHOW 3KpaH

e YypOBeHb onepartopa O
e YpOBEHb NapameTpusauuu ]\

OO OO0O0
e YpOBEHb KOHMUIYPUPOBaHUS S T

&
€

®Q

A-4384V
OCHOBHOW 3KpaH:

Bce ancnneun 3a)xokeHbl; AUCNEn TOYKN YCTaHOBKN MuraeT ok. 10 cekyHa nocne nogayu
nUTaHus.

AKTyanbHas BenuyuHa nokasaHa Ha BepxHem aucnnee. LED py4yHOro ynpasneHus BKITHOYEH.
B 3aBnCMMOCTM OT pexuma ynpasrieHus n Tuna peryndaropa Todka yCTaHOBKU UMW YPOBEHb
pY4YHOro NonoXxeHue nNpueoaa nokasaHbl Ha AUCMNee TOYKN YCTaHOBKU (3eneHbIn).

Ecnu He genctBna onepatopa, perynsartop aBToMmaTMyecku BO3BpalLLaeTcs Ha OCHOBHOM
aucnnen nocne npubnuantensHo 30 cekyHA.

OTOT ypOBEHb 3anyckaeTcsi C OCHOBHOMO AUcnnes.

YpoBeHb onepaTopa:

Toukn yctaHoBkM «SP1», «SP2 / dSP» MoryT ObiTb M3MEHEeHbl, U aHanoroBble Bxoabl «E2»
(HapyXHas Touyka yCcTaHOBKM/COBWUI TOYKM yCTaHOBKM) M «E3» (HapyxHas TemnepaTypa) MoryT
ObITb NOKa3aHbI.

Onsa nameHernns «SP1», «SP2» unu «Dsp»:
e nepenguTe Ha ypoBeHb onepatopa ¢ PGM
® UN3MEHMUTE TOYKY YCTaHOBKU «SP1» ¢ ¥ 1 A
® nepenguTe Ha TOYKy yCcTaHOBKM «SP2» unn «dSP» ¢ PGM
® WN3MEHMUTE TOYKY YCTaHOBKU «SP2» nnn «dSP» c ¥V n A

e BepHUTEeCb Ha ocHoBHoW aucnnen ¢ EXIT unn aBTomaTmnyecku Yyepes Tarim-ayT nocre
ok. 30 c.

l—iepes 2 CeKyHAObl BeliM4nHa, KOTopad yCTaHOBI1E€Ha, aBTOMaTU4YE€CKMN aganTupyeTcd. BenununnHa
MoXeT BbITb U3MeHeHa TONbKO B npepenax Ao3BOJIEHHOIo aAnana3oHa.

ypOBeHb napameTpusaummn m Koudmrypupoaal-lml:

OcHoBHa#s KOH(bVIprVIpOBaHVIe M napamMeTpbl perynatopa BBeLEeHbl yXe Ha 3aBOo/e-
na3rotToBuTerne (Ta6nmu,a napameTpOB). Bonee I'IO,CI,pOGHbIe MHCTPYKUUN ONA U3SMEHEHNA
napamMeTpoB " KOH(bVIprVIpOBaHVIFI Mn3noXeHbl B OTAEJIbHOM PyKOBOﬂ,CTBe onepartopa (paa,u,enbl
6 - 8).
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MHCTPYKLWIFI AnNA CHATUA ra3oBoro conna un ropenquoﬁ rofioBKu

GKP-130 M n GKP-140 M

- OTcoeguHuTe conno 3ananbHOro rasa (ecnv nMeeTcs).

- OcnabbTe CTOMOPHbIN BMHT COMIOBOrO KnanaHa. BeITAHUTE COnnoBoun knanaH n3 ra3oBoro
conna. byobTe OCTOPOXHbI, YTOObLI PE3KO HE COrHYThb TOMSIMBHbIE LUMNAHIN.

- OcnabbTe KpenexHbli BUHT ra3zoBoro conna. lNpunogHummnte razoBoe Conmo u BbITAHUTE €ro.

- OTBepHUTE KpenexHble BUHTbI FOPENOYHON FONOBKM N BbITAHUTE FOMOBKY M3 KOopnyca.
YAnvHUTENb ropenoYHon rofioBKM NPUKPENIeH 3aknenkamm K HanpasnsoLwmnM ronoBKu.

- Cobopka nponssogutcs B obpaTHOM NocnenoBaTenibHOCTU.

BHum!

Mpn cbopke npoBepbTe cocTosiHne O-o6pasHOro Konbua u, Npyu HeodxoanMocTH,

3aMeHunTe KosnbLuo.

)

N

—_

[a3oBoe conno
2 KpenexHblin BUHT
rasoBoro conna
3 0O-ob6pasHoe KonbLo
/] 4 Conno 3ananbHoro

rasa (He ctaHgapTHas
‘ noctaska)

5 TopenoyHas ronoska
6 KpenexHble BUHTbI

] ' ’ ropenoyYHoOn rosioBKK
7 ConnoBowu knanaH
| 8 CTONOpHbLIN BUHT

ConnoBOro KranaHa

i |

A-483V

Ve

)

NPEAYNPEXOEHUE!

perynmpoBOYHOro KorbLa roroBku (Cm. pasgen «PerynvpoBka ropenioyHom ronoBkmny ).

lMpoBepbTe COOCHOCTb ra3oBOro confa OTHOCUTENbHO
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- OTcoeguHuTe ropenky ¢ Kotna unum oTKpbiBanWTe NOBOPOTHbIV NIOK KOTNa.

- OTcoegnHnTe rasoBoe CoOMmo.

- Ocnabute KpenexHble BMHTbl HanpasnsoLWwen ropefioyHON rofoBKy.

- Ocnabute CTONOPHbIE BUHTBI PETYNNPOBOYHOIO KonbLa.

-  BbiTarnsanTte perynnpoBOYHOE KOSMbLO U3 rOPenioYHON rofTIOBKN.

- Ocnabute kpenexHble ravikn guddysopa.

-  BobiTarnsante anddysop n3 ropesiovHon rofoBKu.

- BbiTarnsanTe HanpaBnsloLWy ropesiovHON roNoBKX, BKNKYaa yarIMHEHME ropenioyHom
rOyIOBKU C MeCTa CO CTOPOHbI KaMepbl CropaHus. YANUHEHNE ropenoYHon rorioBKu
NPUKPENNEHO 3aknenkaMmmn K HanpaensoLWMM FONOBKN.

- Cobopka nponsBogutcsi B 06paTHOM NocrnenoBaTefibHOCTU.

—_

["a3oBoe conno

o 2  KpenexHbl BUHT
W rasoBoro conna
7 ! /] 3 YNnoTHUTenbHOE KOMbLO
‘ i ‘ 4  Conno 3ananbHOro rasa
x ‘ | /] (He cTaHpapTHas
4 ‘ ‘ nocraska)
N ! ‘ 5 TopenoyHada ronoska
N "‘T'i'i'i'i'T*’ T 6 KpenexHble BUHTHI
| ! ropenoYHoM rofioBKn
| ! 7 ConnoBoii knanaH
M ‘ 8 dukcauma connoBoro
N\ KnanaHa
! E A-581C 9  KpenexHbi BUHT
\ 12 HanpasnsoLLeil
T ropenoYHoM rofioBKn
i 10 PerynupoBoYHOE KOrbLO
3 11 Owudppysop
12 KpenexHas ravka
Anddysopa
[ 4
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7.10. UHCTpyKuMM No 3aMeHe ABUraTens BeHTUnsitopa

T
Mw o

//
[ 7 HS o
AR-416L [T %
1
>

1 [Osuratensb 5 KpenexHbln BUHT KpblfibYaTKu
2 KpbinbyaTka 6 HwxHas BTynka
3 KpenexHas BTyrnka 7  KpenexHbln BUHT KpenexHoro dnaHua
4 UnoHka

OCTOPOXHO! Bbikniounte anekTponuTaHue ropenkn un oTcoeauHuTe npeaox-
paHuTenu gsuraTens.

CHATHe KpblNib4aTKu

- OTcoeauHUTE ropernky oT NUMTaloLWen aNeKTpoceTu.

- OTcoeanHUTE NUTaKOLWUIA 3NEKTPONPOBOA ABUraTens.

- BbiBepHUTE BUHTBI KpenexHoro gnaHua gsuratens 1 NogHUMUTE ABUraTenb CO CBOEro
mecTa (BHum! gBuraTens Taxenoin).

- BbiBEpHUTE KpenexXHbI BUHT KPbINbYaTKM U KPENEXHYIO BTYNKY.

- BbITAHMTE KpbINbYaTKy C Bana ABuraTens ¢ NOMOLLbIO MOAXOASALIEr0 CbeMHMKa.

- CHMMUTE LUNOHKY U HWXHIOK BTYIKY.

MoHTax KPpblIb4YaTKn

- YCTaHOBUTE HMXHIOK BTYJIKY Ha CBOE MECTO.

- Beegute wnoHky B nas Bana.

- Hacapute kpbinbyaTKy Ha Ban C MOMOLLbIO TEXHONOIMMYECKOro nanbLa 40 CONPUKOCHOBEHUS C
HWXXHEN BTYMKON.

- YcTaHOBUTE KpEenexHyl BTYMKY HA MecTo.

- 3adukcmpynTe KpbiibYaTKy BUHTOM Ha Bany gsuraTens.

- [ogHumuTe gBuraTenb Ha CBOE MECTO U 3aBEPHUTE BMHTbI KPENEXHOro naHua.

- TMopkniounte NuTaowWwmn kabenb K ABAraTento n ycTaHOBUTE NpeaoxpaHuTenu.

- Bknwounte gBuratene B anekTpoceTb (MpoOBepbTe NpaBuUibHOE HanpasfeHe BpalleHns
asurartensi).
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7.11. Tabnuua conen

7.11.1. NepenyckHoe consno Fluidics 12-W1

BaskocTtb Tonnuea 5 mm?/c (cCr)

Homep MakcumanbHbIn pacxog Tonnmea MuHMManbHbIN pacxod Tonnmea Kr/y
conna Kr/4 Mpu gaBneHny TONNMBHOIO npv gaBrneHnn TONSIMBHOIO Hacoca
Hacoca 20 6ap (2,0 MMa) ¢ 20 6ap (2,0 MINa) ¢ Bo3BpaTHLIM
3aKpbITbIM BO3BpPaTHbIM TevyeHneM | TedeHnem 7 6ap (0,7 Mla) *) nnn
10 6ap (1,0 MMNa)
40 40 10 %)
50 50 12 %)
60 60 15 %)
70 70 18
80 80 20
90 90 22
100 100 25
112 112 28
125 125 31
140 140 35
160 160 40
180 180 45
200 200 50
225 225 56
250 250 62
275 275 68
300 300 75
330 330 82
360 360 90
400 400 100
450 450 112
500 500 125

Ecnn npumeHsieTcs apyroe paeneHwe TONNMUBHOro Hacoca (P2), yem ykasaHHoe B Tabnuue
(P1), pacxog TonnuBa 4Yepes3 COMo onpegensieTcs cnegyowmm odpasom

no Tabnuue x ,/E P1 =
P1

Fluidics 20 6ap

Mpumep: Conno 12-W1 Ne 100, naeneHne Tonn. Hacoca 30 6ap (3,0 MlMa) = pacxog Tonnuea

cocTaBnder

100 Kr/u x

30 6ap

————— =0K.122kr/™y
20 6ap
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7.11.2. NepenyckHoe conno Fluidics 12-W2

BsaskocTtb Tonnuea 5 mm?/c (cCr)

Homep MakcumanbHbIn pacxog Tonnmea MuHMManbHbIN pacxod Tonnmea Kr/y
conna Kr/4 Mpu gaBneHny TONAMBHOIO npv gaBrneHnn TONJIMBHOIO Hacoca
Hacoca 25 6ap (2,5 Mla) c 25 6ap (2,5 Mlla) ¢ Bo3BpaTHbIM
3aKpbITbIM BO3BPATHLIM TEYEHNEM TedyeHuem 7 - 10 6ap (0,7 - 1,0 MIa)
40 40 10
50 50 12
60 60 15
70 70 18
80 80 20
90 90 22
100 100 25
112 112 28
125 125 31
140 140 35
160 160 40
180 180 45
200 200 50
225 225 56
250 250 62
275 275 68
300 300 75
330 330 82
360 360 90
400 400 100
450 450 112
500 500 125
550 550 138
600 600 150
650 650 162
700 700 175

Ecnn npumeHsieTca gpyroe gaeneHwe TONNUBHOrO Hacoca (P2), yem ykasaHHoe B Tabnuue
(P1), pacxog Tonnuea Yepes conno onpegenseTcsa cnegyowmm obpasom

n0Ta6nmuex,/% P1 = Fluidics 25 6ap

Mpumep: Conno 12-W2 Ne 100, gasnenue Tonn. Hacoca 30 6ap (3,0 MlNa) = pacxog Tonnvea

cocTtaBndaeT

100 Kr/u x

30 6ap
256ap

=0K. 110 kr/v
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7.12. Pene paBneHus

7.12.1. Pene paBneHus rasa

OCTOPOXHO! 3axumbl pene — nog HanpskeHuneM. PerynupoBaHue pene gasreHus
rasa gonyckaeTcs TOMbKO KBanMuumMpoBaHHbIM CleunannucTtoM-peMOHTHUKOM.

—_

LLkana ona HacTpounku

@ 2 KHorka KBUTUPOBaHUS

(Ha pene makc. oaBneHus

3 1 s rasa)

Wryuep ona maHomeTpa

Pene MMHUManbLHOro AaBrieHUA rasa

Pene mMuHumanbHoOro gasneHus rasa HactpausatoT Ha 20 — 40 % Hwxke, yeMm AaBneHwe Ha
BXOAE B ropenky npu paboTte ropenkm Ha nosHom MolHocTu. Ecnu pene gaBneHnsa npu nycke
roperiku MOMeHTanbHO OCTaHOBWUT ropernky, HeobxogMMo NoACTPOUTb pene Ha bornee HuU3koe
AasneHue. [ns noAcTpOVKM OTKPOWTE 3allMTHYK KPbIWKY perne u nosepHuTe auck. locne
HaCTPOWKM YyCTAHOBUTE 3aLLUUTHYIO KPbILWKY 06paTHO Ha MecTo.

Pene makcumanbHOro gaBneHus rasa

Pene makcumanbHOro [aBrneHus rasa LOJDKHO Bbi3BaTb aBapuHYy0 GNOKMPOBKY B clydae,
Korga MOLLHOCTb ropernku nogHumaetcs Bbile, 4yeM 1,15 pa3 OTHOCUMTENbHO HOMMWHaNbLHOro
3Ha4YeHUs, N1 ecnu JaBreHue B ropenoyHon ronoBke npeBbillaeT HOMUHanNbHOEe 3HayeHue
(naBneHue B conne) Bhiwe, Yem 1,3 pasa.

3aBopckas HacTponka: GKP-130 M 31 mbap
GKP-140 M 31 mbap
GKP-150 M 41 mbap
PerynupoBaHue

Pene paBneHus rasa perynmpyrT nocrne HaCTpOVIKM ropenkn n adHanm3a AbiIMOBbIX ra30B.

Ecnu B Hanuuumn nmeeTtca pacxoaomep rasa:

- NMOBEpHUTE OUCK pere AaBneHus rasa 4o MakCMMarnbHOro aHa4yeHus

- goBeguTe ropenky oo TpebyeMoi MakcumarnbHOM MOLWHOCTH

- yBeNMYbTe MOLLHOCTb ropesnku 4o 1,1-kpaTHoi oT TpebyeMoro MakCMManbHOro 3Ha4YeHus,
yBenuuuBasi aBrieHue rasa

- NnoBoOpaynBaiTe AWUCK pene MeaNeHHO B HanpaBneHU MUHUMAaNbHOro 3HadeHns 10 Tex nop,
noka ropernka He octaHoBuUTcS. Mpu 3TOM HacTpoika NpousBeaeHa BepHO.

- ONs KBUTMPOBaHUS BIIOKMPOBKM HAXXMUTE KHOMKY pene AaBreHus rasa

- JgoBeguTe ropenky obpaTHo Ao TpebyemMoi MakcManbHOW MOLLHOCTW, YMeHbLUAs AaBneHne
rasa.
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Ecnu pacxogomepa rasa Her:

- NOBEpPHUTE ANCK pene OaBIieHUs rasa O MakCMMarnbHOro 3Ha4YeHus

- goBeauTe ropenky go tpebyemon MakcumanbsHOW mMolHocTh. Hanpumep, perynuposkamu O,
2,5-3,0 % u cogepxaHune CO < 50 nnm.

- YBENU4YbTE MOLLHOCTbL FrOpersku, yBenuumMBasa gaBreHns rasa 4o Tex nop, noka aHavyeHme O, He
pocturHet 1,0 % n CO go < 2000 nnm

- NOBEpPHUTE ANCK pene MeANeHHO B HanpaBleHWe MUHUMAarnbHOro 3Ha4YeHns go Tex nop, noka
ropernka He ocTaHaBnuBaeTcs. [1pn 3TOM perynmpoBka NpaBUIbHO BbINOIHEHA.

- ANS KBUTUPOBaAHUS BIOKMPOBKN HAXXMUTE KHOMKY perlie JaBreHus rasa

- goBeauTe ropenky obpatHo Ao TpebyemMon makcMmarbHON MOLHOCTUW, yMeHbLIasa gaBreHne
rasa o Tex nop, noka cogepxanme O, n CO He JOCTUTHET NepBOHaYanbHbIX 3HAYEHWI

- no ctaHgapty EN 676 cogepxaHune CO gomkHo cocTaBnatb He Bbiwe 80 nnm (3 % O,).

OunddepeHumnanbHoe pene aaBneHus Bo3agyxa

OCTOPOXHO! 3axumbl guddepeHunanbHOro pene AaBneHus Bo3gyxa HaxoaaTcs
noA HanpsbkeHmeM. PerynupoBaHue pene gonyckaetcsi TONbKO KBannguumpoBaHHbIM
PEMOHTHUKOM-CMeLnanmucTom.

4 &

1 [NoaknoyeHne HNM3Koro
OaBrieHnst (BakyymHasi CTOpoHa
BEHTUNATOPA)

1 2 [lopkntoyeHne BbICOKOro

yﬁ AaBlieHnsa (HaI'IOpHaFI CTOpPOHa
MEEE

BEHTUNSATOPA)
\9—4 B@l &E__L_”] /

OuddepeHunanbHoe pene gaBneHus BO3dyxa KOHTPONWpyeT nepenag gaBneHus Bo3dyxa B
ropenke. Ecnu nepenag gaBneHus He npeBbllaeT YCTAHOBNEHHOIO B perie 3HayeHus, ropenka
octaHaBnueaetca. [OudpdepeHunansHoe pene [omkHO cpabaTtbiBaTtb [0  YBENMYEHUSA
cogepxanus CO B AbiMOBbIX rasax Bbiwe 1 % obvemH. (10 000 nnm).

3aBoackas HacTponka: 25 mbap

B 3aBucuMmocTM OT yCcnoBui, NOACTPOMKA pene MOXeT okKa3aTbCa Heobxogumown ans
obecnevyeHusa HagexHow paboTel ropenku. [pu 3aToM Heobxogumo 3aboTUTLCA O TOM, 4TO
yKkasaHHoe Bbllwe 3HayeHme CO He GyaeT npeBbIWEHO.

PerynupoBaHue

OnddepeHumanbHoe pene pfaBneHUs BO34yxa pPerynuvpyoT Ha HOMMUHaNbHYH MOLLHOCTb
ropenkun Ha pfaHHbInl MoMeHT. OTKkponTe KpbllwKy perne. 3anyctute ropenky. MeaneHHo
noBepHUTE AUCK pene B CTOPOHY MakCuUMarbHOro 3HayeHus OO0 Tex Mnop, Moka ropenka He
ocTaHaBnuBaeTcs. [MoBepHUTE OUCK pene C TOYKM OCTaHOBKM FOpesikM B 0OpaTHYH CTOPOHY (B
CTOPOHY MUHUM. 3Ha4veHns ) (GKP-130 - 4 mbap, GKP-140 - 6 mbap, GKP-150 - 5 mb6ap). Nocne
HaCTPOWKM YCTAaHOBUTE KPbILWKY 0OpaTHO, U NSt KBUTUPOBAHUS BIOKMPOBKM HaXXMUTE KHOMKY Ha
pene.
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ConnoBou knanaH RPL-1

MpuHUMN paboTbl

ConnoBon knanaH OTKPbIBAaeTCA BO3OEWNCTBMEM MArHUTHbLIX KNanaHOB W AdaBneHuMsa Tonnuea.
Ycunve gaBneHus TONMMBa K MAYHXEPY COMMOBOro KfanaHa AOJMKHO ObiTb BbIlLE, YEM ycunue
npyxuHbl. CONNOBOW KNanaH 3akpblBaeTCs YCUNUEM MNPYXWHbI, KOrga BO3AeWCTBME [aBneHus
TonnmBa npekpawaeTtcsa. MronbyaTtbll KnanaH conna 3akpbiBaeTcs. Mrna conna oTKpblnacbh
MOJSIHOCTBI MPU OOCTMXKEHUU B KOHTYpe ynpaBrieHust TONnuBOM gaBrieHus npubn. 1800 klla
(npnbn. 18 6ap).

Hc $R TS P

10 L —
11
Kopnyc 10  O-06p. konbuo conna 7 x 1,5V
MpwxumHas npyxuHa 11 UwnuHap
3aaHAs Kpbllwka 12 TMnyHxep
BWHT ¢ BHYTPEHHUM LLECTUrPAHHUKOM 13 LWTok

0O-06p. KonbLO KpbIwkn 18,72 x 2,62 V
O-06p. Konbuo nnyHxepa 12 x 2 V

O-06p. KONbLO AOHHON WaKbbl 18,72 x 2,62 V
0O-06p. KonbLO WTOKa 6 X 2 V

Conrno

(counbTp B 3aBUCMMOCTM OT TUNA)

PerynupoBoyHbIn kaHan

Bosspar ot conna

Bxog k conny

HomuH. pasmep connosoro knanaHa

OCOoONO U WN-—-

rnaoo

MpouucTtka conna

Mpun HeobxoaumocTn, conno MoxXeT ObiTb NPOMBITO OYUCTUTENBHBIM cpeacTBoMm. Ecnu
XapakKTepUCTUKN conna yxyaleHbl U NpoYnucTka He nomoraeT, HeoBXoAMMO 3aMeHUTb COMmo.
HoBoe conno JoKHO N0 CBOEMY TUNY COOTBETCTBOBATbL OPUTMHANIbHOMY.
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PerynﬂTop noga4yun tonsumea

B-393U

3 s
E |
il
|
S
1 Kopnyc 12 O-00p. konbuo 45x 2V
2 [103MpOBOYHbIV Ban 13  X-06p. konbLo 10,2 x 2,62 V
3  [o3mpoBo4HOE Comnso 14  LLapuKoBbI NOALLMMHUK
4  O-00p. konbuo 9,3 x 2,4V 15 O6paTtHbIn kKnanaH
5 Hwunnenb 16 CoeanHuTenb
6 [lNpwkumHasa npyxuHa 17 LWanGa
7 YnopHas wanba 18 CTonopHoe KonbLo
8 PornukoBasi onopa
9  TIpYy>XMHHbBIA WITUT B Bxoag tonnuea K perynstopy
10 TopueBon cnaHel, C Bosspart Tonnmea ot perynsaTtopa
11 BWHT ¢ BHYTp. WecCTurp

Korga YKa3aTeslb NoKa3biBa€T TOYKY 0° Ha wiKkarne, D,O3VIpOBO‘-IHbIl7I Ban HaxoauTcAa B OTKPbITOM
NOJTIOXEHUMN. I'IpM 3TOM 06paTHOG TeuyeHne camoe Oonbwoe, a O6paTH06 AaBlieHune
MUHUMaribHOeE.
Korga YKa3aTeslb MoKa3blBaeT TO4YKY OK. 160° Ha wiKkane, D,03I/IPOBO'~IHbIIZ Ban HaxoguTCcA B
3aKpbITOM NOJIOXEHUN. I'IpV| 3TOM 06paTHoe Teé4YeHne MUMHUMalribHoe, a o6paTHoe AaBlieHune
MakcmmalibHoe.

BHum! O6paTHoe OaBlrieHne nokasbiBaeTCAd MaHOMETPOM Ha perynatope peryriimpoBKku
pacxoga. Pasmep nasa Ao3npoBOYHOIo Basjia otmMe4yeH Ha Topue Bana.
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10. MaHenb nepeknovartenen

S1 s4 TIC/PICIO

| / |
@ é Q}

HG

© -

A—405V
Paboune nepeknoyatenn/CurHanbHble namnebl
H1 CurH. namna npegena paboThl Cton
H6 Tllomexa gaBneHud rasa (MMHMM./MakKc.) YnpaBneHue

S1 Tlepekntodatenb ynpaBrneHns
S4 Tepekntoyatens Bbibopa Buga Tonnuea
TIC/PIC10  Perynatop MOLHOCTHU

ABTOMaTUYECKNIN PEXNM
PyyHoi pexum, ymeHbL. (-)
PyyHon pexum

Py4yHon pexum, yBenuy. (+)

AP WOWN-_O0O
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11. PunbTp XMAOKoro Tonsnmea

1 Yawka
2  Kpbiwka
3  0O-06p. KonbLoO
4  T[poknagka
5 3arnywka c wetwnrp.
roNOBKOW
6  BwHT c wecturp.
roNoBKOW
7 Tpoknagka Tuna Usit
8 TpyxunHa
9 TaTpoH cdunbTpa
oy 11 0-06p. KonbLO
grame 12 3aBopgckasa Tabnuyka
TR 13  Tpobka
Q0 2
1] e [ 14 Tanka
A Tonnueo K punbTpy

B  Tonnueo Kk ropernke

n HCTPYKUUN Onsa oO4YUCTKn

Buum! [lo Havana o4ncTtku, npoeepbTe, 4HTO TOMNIMBO HE NOJAETCA K (*)I/Iﬂpry.

- CHumMmwuTe npoOKy OTKpbIBasi ravky.

- OcnabbTe BUHT C LUECTUTPAHHON rOMIOBKOW, OTKPOMTE KPbILWKY bnnbTpa n CHAMUTE NaTPOH.
PuNbTPyOLWNIA NATPOH MOXET OblTb OYULLIEH NOAXOASAWNM PACTBOPUTENIEM U MSITKOW LLLETKOMN,
He NoBpEeXAaloLLEen SYeek.

- Ecnn BHYTpK dounbTpa nmeeTcs rpasb, yganute ero Hanp. nelnecocom. B aToii cBA3n
NpoBepbTE TaKkKe COCTOSAHUE 0-00pasHbIX YNAOTHUTENbHBIX Konew v Wwawnbsbl.

- 3adukcupynTte npobKy C MOMOLLBIO FanKu.

- YcTaHoBuUTEe NaTpoH B MAbTP U KPbILIKY Ha CBOE MECTO.

- 3aTAHuMTE BMHT C LWECTUIpaHHOW roSIOBKOW KpbIWwKK Ha ycunue 25 - 30 Hm.
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YctponcTBo KoHTponsa repmetnyHoctu VPS 504

YCTPONCTBO KOHTPONS repMeTUYHOCTM MpoBepsSeT OTCYTCTBME YTeYeKk ras3oBbiX KianaHoB
aBTOMaTU4YeCKN KaXAblA pa3 Mnocrne OCTaHOBMEHWS T[OperikyM, Korga nporpaMmHoe perne

BO3BPaTUIIOCb A0 MONOXEHUst «mycka» (CUMBON | ) W HanpsbkeHwe YynpaBneHust OonATb
nogaeTcs 40 YCTPOWCTBA KOHTPOMS repMETUYHOCTM.

[nsa KOHTPONs repMeTUYHOCTM YCTPOMCTBO MepekavaeT ras u3 cetM B MPOCTPAHCTBO MeEXAY
knanaHamu. [llpogormkutenbHocTb koHTponsa 10 - 26 cek., B 3aBUCUMMOCTM OT oObema
NpoBEpPSIEMOro npoctpaHcTea (<4 n) gaeneHusa Ha Bxoge (He Bbiwe 500 mbGap). Bo Bpems
KOHTpONns Hacoc npubopa nogHMMaeT gaBreHue rasa B npocTpaHcTBe Ha 20 mbap Bbiwe
faBneHus B ceTu. Ecnun aTo ygactes, xentast namna (paboTbl) 3acBETUTCS, U YCTPOMUCTBO AaeT
ropenky paspelweHune nyckatbca (Bpemsi curHana nycka npmbn. 10 - 30 cek.). Ecnu nepenag
naBnenus 20 mbap He gocturaetcsa (T.e. MMeeTCs yTeudka B KranaHax), npubop 6nokupyetcs
yepe3d ok. 30 cek. ¢ Hayana kKoHTponsa. KpacHas namna (aBapuiHbIi curHan) npubopa
3aXuUraeTcsi U ropernka He norny4vaeT paspelleHuss ansg nycka. O6 3To NoOMexe MOXHO Takxke
nony4nTb curHan (230 B nep.toka 1 A) ansa BKAOYEHUS aBapUNHOM CUrHanun3auum.

Momexa cOpacbiBaeTcs HakaTMem Ha MOACBEYEHHYI KHOMKY (KpacHas rnammna) yCTpoucTBa unm
BbIKIIOYEHMEM HanpshkeHWe ynpaBreHWss Ha KOPOTKMWA MOMEHT, Mpu 4Yem npubop noBTopsieT
LMK KOHTPOIS FepMeTUYHOCTY.

1 4 5 7’
\__ | — Qﬁl /
f\»! )
! !
I. 6

5 3 /] A-450J

1 YcTponcTBo KOHTpons repmeTudHocTn VPS 504

2 lWtyuep ona nsamepeHnst JaBneHud ra3a Ha Bxoge

3 LWTtyuep onsa nsamepeHns gaBneHns B MPOMEXYTOYHOM MPOCTPAHCTBE
4 KpacHasa namna (= aBapuiHbIA CUrHan), KHomnka copoca

5 Xentasa namna

6 [lpepoxpaHutens T6.3L 250 B

7 3anacHow npegoxpaHuTenb
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13. lMporpammHoe pene LFL1.322

13.1. BHyTpeHHsA cxema

p_1814@9. 10
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O603Ha4YeHUs cxeMbl

AR [(naBHOe pene (pene Harpyskn) ¢ KOHTaKkTamMu «ar»
AS lMpegoxpaHnTens NPorpaMMHOro pene
BR Pene aBapuiiHoOn 6GIOKMPOBKM C KOHTakTamu «br
EK KHonka KBUTUpoBaHUsA GrIOKMPOBKM
FR Pene nnameHun ¢ koHTakTamm «fr»
H [(MaBHbIV BbIKNOYaTENDb
L CurnanbHasa namna 6roKMpoBKK
NTC Pesnctop NTC
QRA... HdeTekTop nnameHn (ynbTpadunoneToBblin AaTHMK)
FE JdeTekTop nnameHn (3NekTpog nrnameHn)
SM [Buratens nporpaMMHOro nepeknoyartens
Vv Yecunutenb curHana nnameHu
oilon
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13.2. LUukn ynpaBneHus nporpaMmMHOro nepeknroyarens

CuvrHansl oT
3aXXMMOB

VI mmmmmmEE 20

&
=
:_I
| f f f f f f f f i
o
m
E PIIIIIAIIIIIIIIIIIIIPIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIIIIEIIIIIIEIIIIIH—b —|IIIIIIIIIIIIIIIIIII>
3 e =
a b b a
a-b nporpaMmma nycka
b UMK paboTbl
b-a nporpaMma nocnegytoLlen npogyBku (Bo3spaT nporp. pene)
BbigepXkun nporpaMMHOro nepekntoydarens (cek)
t1 Bpemsa npegBapuTensHOM NpoayBKM 36
t2 MepBoe 3awWunTHOE BpeMS 2
t3 Bpemsa npegBapuTenbHOro 3axuraHma 4
t4 Bpewms ¢ Hayana t2 0o ocBo6oXaEeHMST HanNpsXKeHus oT 3axnma 19 10
t5 Bpewms ¢ koHua t4 go ocBOGOXAEHMST HANpsXkeHus oT 3axnma 20 10
t6 Bpemsa nocnegytouen NnpogyBku 12
t7 Bpems ¢ nycka 4o 0CBOOOXAEHUSA HANPSXKEHNS OT 3axuma 7 2
t9 BTopoe 3awmTtHOE Bpemsi 2
t10 Bpewms ¢ nycka 0o NpoBepKu AaBreHus Bo3ayxa 8
t11  Bpemsi nepexona BO3f. 3aCNIOHOK [0 MOJTOXEHMUST KOTKPLITO» no Tpebos.
t12 Bpewmsi nepexona BO3[. 3aCNIOHOK 4O MOJIOXKEHUST K MUHUM.» no Tpebos..
t13  [JonycTumoe Bpems nocrnenyroLlero cropaHms 12

t8 MpogomKNTENbHOCTL MYCKOBOWM NporpaMmbl 6e3 BpemeH t11 n t12 60

Bblgepixkn nporpamMMHOro nepekrovaTenst ropenkn 4encTButTenbHbl npu yactoTte 50 Iy,
Ecnu vyactota 60 'y, BpemeHa cokpawatotcs npnbn. Ha 20 %.
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13.3. UHaukauma nomex u nporpamMmbl yrnpaBrneHusi

Mpu nomexax M HEUCNPABHOCTSAX MNPOrpaMMHbIA MepeknyaTenb U ykasaTenb OTKIYeHus
OCTaHaBnMBalTCs. 3HaK, COBNajatolmii ¢ ykasaTeneM, ykasbiBaeT TUM NOMeXM.

<

HeT nycka, NnOTOMY 4TO cuUrHan «3akpblTO» He MOCTynun Ao 3axuma 8 oT cepBoMOTOpa
BO3QYLUHbIX 3aCMOHOK UMK NOTOMY YTO KOHTaKT Mexay 3axumamu 12 n 4 vnm 4 n 5 He
3aMKHYT. OTKNIOYeHue BbI3biBAETCA BO BPEMS BbINOMHEHUS WNU MOCHE OKOHYaHus
nporpaMmmbl n3-3a NOCTOPOHHEro ceBeTa (Hanp. Nrams He noracno, TOMNAUBHbIE KranaHbl
npoTeKalT, KOHTYp AeTeKTopa nnameHn aedeKTHbIN unn T.0.).

MpekpaweHne nporpammbl Mycka, NOTOMY YTO CUrHam «OTKPbITO» He MNocTynun A0
3axyma 8 OT cepBOMOTOpa BO3QYLUHbIX 3acrnoHOK. 3axumbl 6, 7 n 15 octatTca nog
HanpshkeHMeMm, noka gedekT He ncrnpaeneH!

OTKnoYeHue, NOTOMY 4YTO He MofydyeHa WHAMKAUWUS OaBneHus BO3dyxa B Hadvane
npoBepkn OaBneHus Bosgyxa. lMocne 3Toro kaxpas nmomexa [aBreHUA Bo3ayxa
Bbi3blBaeT GJIOKMPOBKY NporpaMmbl ynpaeneHus!

OTKknoYeHume no npnynHe NomMmexm B KOHTYpe KOHTPOJIA Hann4mna nnameHun.

MpekpaweHne nporpamMmmbl NycKa, NOTOMY YTO CUrHam o JOCTUXKEHMWMW MOSOXEHMNS
3ananbHOro NnamMeHu He NoCcTynun 4O 3aXxuMa 8 oT CeEpBOMOTOPA BO3AYLUHbIX 3ACNOHOK.
3axumbl 6, 7 1 15 ocTatoTca nog HanpshkeHnem, noka gedekt He ucnpapreH!

OTKNOYeHMe No NPUYNHE HE NOSyYEHUsI CUTHana 3anasnbHoro niamMmeHn B TedeHne
nepBoOro 3alnTHOrO BPEMEHM.

Jlio6ou cOoom curHana nnameHn Nocrie OKOH4YaHUsi NePBOro 3alWMTHOIrO BPEMEHU
Bbi3biBaeT GJIOKMPOBKY NporpamMmmHoro npubopa.

OTKNOYeHMe Mo NpUYMHE He NOoNyYeHus curHana rnaBHOro NNaMeHn B TeYeHne
BTOPOrO 3alUMTHOIO BpemeHu (NpekpalieHHas paboTa 3ananbHON ropenku).

OTKnoYeHue Mo NpUYMHe NoTepu cUrHana Hanuuus nameHyn Bo Bpems paboTbl
rOpPEeriku.

YnpaBneHne Troperniku MOXeT ObliTb BO3BpalleHO HEenocpeAcTBEHHO Mocre OnoKMpOoBKU
nporpaMmmHoro pene. locne Bo3BpaTa (a Takke nocre ycTpaHeHus gedekTa, Bbi3BaBLUErO
NMOOKOHTPOSIbHYKD OCTaAHOBKY, W MOCMe Kaxaoro obpbiBa a3nekTponuTaHusa) MporpamMmMHbIn
nepekn4vaTesib BpallaeTcsa 40 Ha4YyanbHOMo NOSOXEHUd, NPU YeM TomMbKo 3axumsl 7, 9, 10 n 11
HaxoAATCA NoA Hanps>keHMEeM COrnacHo MnporpamMe ynpasrieHusi. Tonbko nocrne 3Toro
nporpaMMHoOe perne HauyMHaeT HOBbIW LIMKI NycKa roperiku.

BHum! He HaxmnmanTe KHOMKy KBUTMpPOBaHuMsa nomexu 6onee 10 cexk.

1 KHonka
KBUTMPOBAHUS

A-438T

@l

/
L

/ﬂ\
/1

)

NMPEAYNPEXOEHUE!

- [porpammHoe perne ABNseTCs 3alUTHLIM YCTPONCTBOM. [103TOMY HENb3sl OTKPbITh
ero Unu BHECTU B HETo Kakne-HUGYab NOACTPONKA UMM U3MEHEHUS.

- [porpammHoe perne AOMKHO OblTb OTCOEAUHEHO OT CETEBOrO HaMNpPsXeHUs A0
NpoBeAeHUsl KakUX-HMByab paboT ¢ HUM.

- Bce 3almnTHble yHKLMKN OOSKHBI ObITb MPOBEpPEHbI NpK Nycke YCTPOMCTBA U
Kakablil pas nocne 3amMeHbl NpegoxpaHuTens.

- Bopa unu koHOeHcaT He JOJKEH NonafaTb Ha NporpaMmMHoOe perie BO Bpemsi
paboTbl UK NpY NpoBeAeHUN Texo6CnyXnBaHus.
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13.4. XapaktepucTtukm n nogknoyeHmne getekropa nnameHn QRA...

HanpsixkeHue nutaHus npu pabote 330 B £ 10 %

npu Tectnposavnn 380 B +10 %

Tpebyembin TOK feTekTopa, He MeHee *) 70 pA

[onycT. ToKk AeTekTopa, He Bbille ) npu pabote 680 pA
npu TectnposaHun 1000 pA
*) C aNeKTpPONUTHLIM KoHaeHcaTopom 100 uF

napansensbHo C M3MepuT. NpMBopom

Montoc + geTekTopa Nog 3axum 22
Montoc + n3m. npubopa noa 3axmnm 23
Jonyctumas gnvHa npoBoAa gatyuka
- oTAenbHbIN Kabenb 6e3 aKkpaHMpPOBaHUS 100 m
- OTAENbHbIV SKPaAHMPOBAHHbLIN kabernb 200 m
3KpaHNPOBaHME NOA 3aXXNM 22
i
LFL 1.322 8
22 23 2

1vouk 18v DC

13.5. TexHunueckme gaHHbIe NPOrpPaMMHOro pene

HoMunHanbHoOe HanpsxeHue
YacTtoTa ceTu nuTaHus
MoTpebnsiemasa MOLWHOCTb
MpenoxpaHuTens, BCTPOEHHbIN
BHelwHMi ceTeBOM NpefoxpaHuTens
OnekTpoMarHUTHas COBMEeCTUMOCTb

[onycT. BXOAHOM TOK Ha 3axume 1

JonycT. Harpyska Ha 3aXxumax ynpasn.

TpebyeMbl TOK NEPEKMIOYEHMS
nepeknoyaTenbHbIX YCTPOUCTB
- Mexay 3axumamun 4 n 5
- Mexay 3axumamu 4 n 12
- Mexay 3axumamu 4 n 14

CTteneHb 3aWnThl

Honyctumas Temnepartypa
OKpyxatoLien cpeapbl
- npu paboTe

ollon

230 B nep.toka -15/+10 %

50-60Tu 6 %

3 BA

T6,3H250V, IEC 127
Makc. 16 A MHepTHbIN
89/336

5 A/VDE 0660 AC3

4 A/VDE 0660 AC3

1 A 250 B nep.ToKa
1 A 250 B nep.ToKa
Harpyska oT 3axxmmoB 16

IP40

-20...+60 °C

...19 muHuMm. 1 A 250 B nep.T.
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14. TexobcnyxunBaHue

OCTOPOXHO! Tllepen obcnyxvBaHMEM TOPENKW BbIKMOYMTE  HanpshkeHne U
3aKpOMTE py4yHble TOMMNUBHbIE KnanaHbl. [lpy npoBepke TrOpPenkn OOCTaTOYHO
BbIKIMIOYNTL TOK.

Texo6cnyxuBaHue ropenku

Onsa obecneveHunsa HagexxHon paboTbl, NPOBEPbTE NOSNOXEHNE SNEKTPOAbI 3aXKUraHUS.
MpoBepbTe NONOXEHUE, COCTOSTHME U YNCTOTY AEeTEeKTopa NiaMeHN.

Mpu HeobGxogmMmocTu, NpouncTuTe OUNbTPLI (HE pexe, YemM pas B rog).

MpoBepbTe repMeTMYHOCTb Fra3onpoBoaa.

3ameHnTEe Conmo XWAKOro TONMMBa, €Crivi OHO U3HOLLEHO MIM NOBPEXOEHO.

YpanuTe nbifib M BRary U AepXXuUTe ropernky B YUCTOM COCTOSIHUMN.

MpoBepsiTe KayecTBO CXUraHWs nNpv NOMOLLM aHanu3a ObIMOBbIX [a30oB MEPUOANYECKN
(Kaxxgbl pa3 nocne 3anosfiHEHUs TOMIMBHOIO Baka, HO He pexe, Yem pas B rog).

PekomeHayeTcsi BbIMONHEHWE NPOMUIakTUYECKOro CEPBUCA FOPENKU pas B rof.

Hapgsop 3a oTonuTenbHOM YyCTaHOBKOM

KoTenbHoe nomelleHne JOMKHO BblTb YNCTOM U ero ABepb 3akpbiTa.

Y6eautecb B TOM, YTO B OTONUTENbHON CUCTEME BCEraa OCTaTOMHO BOAbI (4aBneHus).
KoTten n gbimoBas Tpyba A0MKHbI ObiTb perynapHo npoyvuLleHbl (He pexe, Yem pas B rog).

PerynapHo npoBepsnTe, 4TO 3a4BWXKKa PErynupoBku TArK (€Cnu MMeeTcs) B KOTNE NpaBuibHO
HacTpoeHa.

3awuTtute ropenky ot 6pbI3r BoAbI.

Cnepgute 3a TeMm, YTO TOMNMBHbIA Gak OyaeT ouynweH Npu HAAOBGHOCTU, HO HE peXxe YeM 4vepes
kaxable 4 — 5 ner.

Y6enutecb B TOM, YTO NPUTOK CBEXEr0 BO3AyXa B KOTENbHOE NOMeELLEHNE He 3abNOKMpOoBaH.

Ybeautecb B TOM, 4YTO NpefoxpaHUTerbHble YCTPOMCTBA ra3onpoBoda M roperniku, a Takxke
OTCYTCTBME yTEeYeKk rasonpoBofa NpoBepsTCs No ykasaHusam HabnwgaTenbHbIX OPraHoB.

CnepguTe 3a TeMm, YTo KoTen ¢ o6opyaoBaHneM Bcerga B paboyeM COCTOSHUW.
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15. HeucnpaBHOCTU N UX ycTpaHeHUe

B cnyyae nomMexm wunm HeuncnpaBHOCTU Heob6xoaumo BO-NMepBbIX MNpPOBEPUTbL crneaywune
OCHOBHbI€ NpeanocCbIfikn pa6OTbIZ

Hanuune HanpsikeHua NUTaHusa 1 ynpaBneHnsa B ropenke.

Pabouyee cocTosiHME YCTPOMCTBA KOHTPOMNSA rEpMETUYHOCTU (3KenTas namnoyvka ropur).

[MpaBunbHOCTb 3af4aHHbIX MAapaMeTPOB PErynMpoOBOYHbIX U YNPaBNAOLWMX YCTPONCTB.

CocTtosiHMe HopmanbHOW paboTbl NPegoOXpaHNTENbHbBIX U 3alUTHBIX YCTPONCTB.

Mogayy Tonnuea K ropernke, OTKPbITUE TOMMUBHbIX KNanaHoB, KONNMYeCcTBO Tonnuea B 6ake

unun gocraTtovyHoe gasneHue rasa?

6. FOTOBHOCTb pene MakcuManbHOro JaBneHus ra3a Kk paborte (CurHanbHasa namnoyka nomMexu
He JOrMKHa ropeTb).

7. B cucteme otonneHust 4OCTAaTOYHO BOAbI.

oRrON=

Ecnu nomexa He Bbi3BaHa MO BbllWe yKa3aHHbIM NpuYMHam, HeobxoanMmMo NpoBepuTb PYHKLMU
pasHbIX y3roB ropenku. Ecnv nporpammHoe pene 6noknpoBaHo (CUrHanbHas namnodka ropur),
Heob6xoAuUMO KBUTUPOBATb OMOKMPOBKY HaxaTMeM KHonku. [openka 3anyckaeTcsa nocne
BO3BpallleHMs AucKa MporpaMMHOro pene [0 UCXOOHOro MOMoXeHus, U Korga gpyrue
npegnocklnku paboTbl cywecTBYOT (CM. pasgen «ABTomatuka ropenku: OnucaHve paboTbiy»).
Cneaonte 3a paboton ropenku. 3Hak, y KOTOPOro OMCK NPOrpamMmHOro pene 6GnokupyeTcs,
yKa3blBaeT BO3MOXHYI0 NPUYMHY nomexm (cMm. «Hamkaumsa nomex u nporpammbl ynpaBneHus»).

Monb3ynTecb n3amepuTensHbiMY Npubopamn Npn NOUCKE HENCNPABHOCTEN.

HEUCIPABHOCTb

| BO3MOXHASA NPUYMHA

| YCTPAHEHME

1. TNomexa npu nycke
KoHTyp paboTbl 3aMKHYT,

NporpamMmmHoOro pene He
3anyckarTcd. Ykasaternb
nporpamMmmHoro pene
OCTaHaBnuBaeTcs y

CMBOJ1a <

[Buratenn BEHTUINATOpPA
3anyckaeTcd, nporpamva

LMKNa npeaBapuTensbHoi
npoaysku (A).

[Buratennb BEHTUINATOPA
3anyckaeTcd, nporpamva

LUMKNa NpeaBapuTenbsHOil
npoaysku (V).

ropernka unm nyckoBOW LMK

OCTaHaBJIIMBaETCA BO BpeMA

OCTaHaBJIIMBaETCA BO BpeMA

Tpebyembili curHan nycka He

nocTtynaet oT 3axuma 12 go

3axuma 4 nporp. pene:

- 0OpbIB Lenu ynpaBneHns

- nedekTHoe andd. pene
OaBrieHnsi Boxgyxa

- nedekTHoe nporp. pene

Tpebyembili curHan nycka He
nocTynaeTt OT cepBoMoTopa
(koHUeBow BbIktodaTens II) oo
3axuma 8 nporp. pene:

- 00OpbIB B Lienu ynpasneHns

- 0edeKTHbIN cepBOMOTOP

- AedeKTHoe nporp. pene

- BO3. 3aCMOHKM 3aeJanncb

CepBOMOTOp HE AOCTUTHET

NOMOXEHUS NOSTHOM MOLLIHOCTU

BO34YLUHbIX 3aCITOHOK:

- 0edeKTHbIN cepBOMOTOP

- 0edEeKTHbIN KOHLEBOW
BbIKMNtoYaTenb cepsoMoTopa

- AedeKkTHoe nporpaMMHoe
pene

- BO3. 3aCOHKM 3aeJanncb

CepBOMOTOpP HE BOCTUTHET

MOMOXEHNsT PO3Xura

BO3YLUHbIX 3aCITOHOK:

- 0edeKTHbIN cepBOMOTOP

- 0edEeKTHbIN KOHLEBON
BbIKMNtoYaTenb cepsomMoTopa

- AedeKkTHoe nporpaMMHoe
pene

- BO3. 3aCOHKM 3aeannch

BblacHUTE NpuynHy
3ameHuTe

3ameHuTe

BbiacHUTE NpuynHy
3ameHuTe

3ameHuTe

3ameHuTe
3ameHuTe

MpoBepbTe 1 UCpaBbTe

MpoBepbTe 1 UCpaBbTe

3ameHuTe
3ameHuTe

MpoBepbTe 1 UCMpaBbTe

MpoBepbTe 1 UCpaBbTe
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HEWCIPABHOCTb

| BO3MOXHASA MPUYUHA

| YCTPAHEHME

2,

OBuratenb

[Buratenb BeHTUNATOPaA He
3anyckaetcs. byget
OTKMoYeHne (cumson P).
[suratenb TONMBHOIO
Hacoca He 3anyckaeTcsi.
Bynet oTknoyeHne
(cumBon 1).

O6pbIB rmaBHOM LeNu
ABToMart asuraTens cpabotan
nUnu aedeKTHbIN

[edeKTHbIN KOHTaKTOp OBWUT.
[edekTHbIN agBUraTenb
OO6pbIB B Lienu ynpaeneHus
aBuraTensi:

- nedekTHoe nporp. pene

- 0edEeKTHbIN CEpBOMOTOP

CnuwkoM BbICOKOE aaBrieHne
BO3BpaTHOro Tonnnea

[edekTHOE pene
MaKCMMarbHOro AaBneHns

BbisicHute npuynHy obpbiBa
I'Iposept:Te HaCTPOWKY,
KBUTUPYWATE UMW 3aMeHNTE
3ameHuTe

3ameHuTe

BbisicHute npuynHy obpbiBa

3ameHuTe
3ameHuTe

BbisicHute NpuUYnHy, ncnpaBbTe

3ameHuTe

[euratenb BeHTUNATOpPA
3anyckaeTcs, HanpsbkeHue
yrnpasrneHus oT Nporp. pene
K TpaHccopmaTtopy
3aXuUraHus BKITOYEHO, HET
nycka, yepes KopoTkoe
BpeMs byaeT OTKMNoYeHne
(cvmBon 1).

[Buratens BeHTUNATOpPA
3anyckaeTcs, HanpsbkeHue
yrnpasrneHus oT Nporp. pene
K TpaHccopmaTtopy
3aXUraHUs He BKINIOYEHO,

rpﬂ3HbIe NN N3HOLLEHHbIE
ANEeKTPOoabl 3aXXUraHuA,
noBpexageHHaa n3onauna

Cnuuwkom 6onbLuon 3a3op
MeXay anekTpogamMm

MoBpexaeHHbIN kabenb
3M1EeKTPOaoB

HedekTHbIN TpaHchopmaTop
3axuraHus

[edekTHOE nporpaMmHoe perne
LLitekep kabensa nutaHus

TpaHcdopMaTopa 3axuraHusi
OTCOeaMHUIICS Unn

3. Het paBneHus Bo3gyxa
[euratenb BeHTUNATOpPA HenpaBunbHasa HacTpowka lMpoBepbTe HACTPONKY,
3anyckaeTcs, HO BO BpeMsi | audhd. pene gaeneHus nonpaebTe, ecnv TpebyeTcs
NpoAdyBKX Unu nocne Hero BO3yxa
OyaeT oTKNYEHNE. Ounctute wnaHrm / Tpyoky
MMnNyrnbCHbIE LWnaHr unu
TpyOka andd. pene gaenexHus
BO3JyXa 3arpA3HeHb!
3ameHuTe
HedekTHoe andd. pene
JaBneHus Bo3ayxa
Ouuctute
[pSA3HLIN BEHTUNATOP
WcnpaBbTe nopsagok
HenpaBunbHoe HanpasneHue
BpaLleHus apuratens
4. Tlomexa po3xura

OuncTute unu 3ameHuTe

Moaperynupynte cornacHo
WUHCTPYKUUAM

3ameHuTe

3ameHuTte

3ameHuTte

CoeauHuTte nnun 3aameHnTe

HeT nycka, Yepes3 KOpoTkoe | noBpexaancs
BpeMs ByaeT oTKMoYeHne
(cvmBon 1).
-
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HEWCIPABHOCTb

| BO3MOXXHASA MPUYUHA

| YCTPAHEHUE

5.

HeT 3ananbHoOro nnameHu (ropenKM C KnanaHoM 3anasnibHOro rasa, TofibKo npu ra3e)

[OBwvratens BeHTUNSATOpa
3anycKkaeTcsl, 3axuraHue
HopmManbHo. Yepes
KOpOTKOe BpeMs OyaeT
oTKMoYeHme (cumeon 1).

["a3oBbI kNnanaH 1 unu knanax
3ananbHOro rasa CoBCeM He
OTKPbIBAKOTCS UMW CIIMLLKOM
MeAeHHO OTKpbIBatOTCS

- 0edEKTHbIN UCMONHNTESNbHbIN

MeXaHU3M
- NOBPEeXAeHHbI NpoBoa
- 06pbIB Lienu ynpasBnieHust

MopgperynupyniTte (knanaH
3ananbHOro rasa) unv 3aameHnTe
AedeKTHYI0 YacTb.

BbisicHWTe Npu4nHy o6pbiBa

6. ®Paken He o6pa3syeTcs
6.1 lpurase ["a3oBble knanaHbl He 3ameHnTe aeeKkTHy0 YacTb
[Buratens BeHTUNATOpPA OTKPbLIBAOTCS UMW CINLLIKOM
3anyckaeTcs, PO3XuUr naeT | MeaneHHO OTKPbIBAKOTCA:
HopManbHo. Yepes - 0edEKTHbIN UCMOSH.
KopoTkoe Bpems byaet MEXaHN3M
oTKnto4eHne (cumson 1 - NOBPEXAEHHbIN NPOBOS
unm 2). - 00OpbIB Lenu ynpaeneHus BbisicH1Te npnynHy 06pbiBa
6.2 [lpu xngkom Tonnmee MarHuTHbIM KnanaH He
[Buratens BeHTUNATOPA paboTaerT:
3anyckaeTcs, po3xur naet |- aedeKkTHbIN MarHUTHbIN 3ameHuTe
HOpMarnbHO, TOMIMBO He KnanaH unu KkaTyLuka
pacnblinnBaeTcs Yepes - NPOBOA, NOBPEXAEH 3ameHuTe
COMno, UM consioBomn - nedekTHoe nporp. pene 3ameHuTe
KnanaH He paboTaeT. Yepes |- nrna conna He oTkpbiBaeTcst | 3ameHuTe
KopoTkoe Bpems byaet - NoBpeXxaeHHoe 0-0bpasHoe 3ameHuTe
OTKMoYeHne (cumson 1). KonbLio conna
HepoctaTtoyHoe gaBneHne | HanpaeneHue BpaleHusi MonpaBbTe Nnopsaok gas
Tonnuea aBuraTensi Hacoca
HenpaBwUITbHO
Cwm. pasgen «TonnmBHbIN
Hacoc»
["MaBHbIN MarHUTHbIN Cnuwkom BbICOKOE AaBneHue | BoiscHUTe npuumnHy, ucnpasbTe
KnanaH He OTKpbIBaeTCs BO3BpaTHOro Tonsnmea
HedekTHoe pene 3ameHuTe
MaKCUMarsbHOro gaBneHus
7. TonnuBHBLIA Hacoc

Tonnneo He nogaeTcs Unn
AaBlieHne pacnblfieHna
HNU3KO

[POMKMIA MeXaHMNYECKNIA
Wwym

[ps3HbIN PUnbTp

MpoTeuka B BaKyyMHOM
TpybonpoBoae nepekayHoro
Hacoca

[Npoun3BoanTenbHOCTL Hacoca
nagaer:

- 0edEKTHBIN U N3HOLLEHHbIN

HacoC
Hacoc BcacbiBaeT BO3gyXa
- AaBlieHne Ha BxXxoae B
roperke HU3KO

npoLIVICTMTe nnn 3aamMeHuTe

UcnpasbTe

3ameHuTe

3aTtaHuTe coeanHeHnst
Mpounctute punbTp
lMpoBepbTe 1 nogperynupymTte
haBrieHune

ollon

50110415RU




48

| BO3MOXHASA MPUYMHA

| YCTPAHEHME

[aBneHue raza HM3KO:

- perynaTtop AaBneHust He
paboTaeT

- pene MUHUM. AaBMneHns
rasa cpaboTtano

[pa3HbIN PUnbTp

HEUCIMPABHOCTb
8. [ocne obpasoBaHusa chakena 6yaet oopbIB
8.1 [lMpu rase:
Mnamsa 3axuraercs, HO
OyaeT oTKNIoYEHNE 1
NOBTOPHbIA MYCK.
8.2 [pwn xnakom Tonnuee:

Mnams 3axuraetcs. MNpu
nepexone Ha NosHy
MOLLIHOCTb NIlamsi racHeT u
OyLeT OTKNIOYEHNE.

HenpaBunbHasa HacTpolika
ropenku

[ps3HbIE PUNBTPLI

3abuToe conno

WcnpaBbTe nnu 3aameHuTe
perynsarop
MpoBepbTe paboTy U HACTPONKY

npoLIVICTMTe nnn 3aaMeHunTe

dunbTp
UcnpasbTe

npoLIVICTMTe nnn 3aaMmeHunTe

3ameHuTe

9. Tonnueo cTekaeT B TOMNKY (TONbLKO NpU XXUAKOM TONNUBE)

Oljya vuotaa kattilaan
ennenaikaisesti

ConnoBon knanaH v rmaBHbIN
MarHUTHbIV KnanaH, Unu
CONMoBON KnanaH 1 obpaTHbIN
KrnanaH He 3aKpblBatoTCs

Mpounctute, ucnpaebTe UK
3ameHuTe

Viallinen magneettiventtiili 3ameHuTe
10. C6o1 No NpuYMHe AeTeKTopa NilaMeHn (= OTKITo4eHue)
[suratenb BeHTUNATOPA HenpasunbHoe nonoxeHue WcnpaBbTe
3anyckaetcs, nnams AeTekTopa nnameHu
3axuraeTcs, notom byget
OTKINIOYEHMe. [pA3HBIN AeTekTop NnameHu Ounctute

OTkntoyeHre BoO Bpemsi
npeasapuTensHoOn
NpoayBKu

10.1 Mpwu rase n Xnak. ToNnuBee:
OTkntoyeHre B cTagmu

OCTaHOBNEHNS (CMMBOST ‘)

10.21Mpwu raze:
OTKnNtoYeHne B cTagnu

OCTaHOBIEHUS (CMMBOS {)

10.3 Mpu xngkom Tonnmee:
OTKkntoyeHne B cTagum

OCTaHOBIIEHNs (CUMBOIT {)

Cnabblii cBeT nnameHu

JedeKTHbI Unn ycTapeBsLUmi
OeTeKkTop nnameHu

HedekTHOEe nporpaMmHoe pene
JedekTHbI geTeKTop nrnamMeHn
HedekTHOEe nporpaMmHoe pene

JIOXHbIN curHan nnamMmeHu ns-3a
NOCTOPOHHErO CBeTa

JedeKTHbIN unu yctapesLumn
OeTeKkTop nnameHu

HedekTHoEe nporpaMmHoe pene

JIoXHbIN curHan nnamMmeHu ns-3a
NOCTOPOHHErO CBeTa

[Mnams He racHeT:
- NpoTeKatoLLme ras3osble
KnanaHsbl

Tonnveo unn Harap roput B
FOpEJ'IO‘-IHOVI roryioBke

ConnoBoi kKnanaH v rnaeBHbIN
MarHUTHbIA KnanaH, unm
COMI0BON KnanaH 1 obpaTHbIf
KnanaH He 3aKpblBaloTCs

[MpoBepbTe perynmpoBku
ropernku

3ameHunTe geTekTop
3ameHuTe
3ameHuTe
3ameHuTe

He ponycTtute noCTOPOHHErO
ceeTa

3ameHuTe

3ameHuTte
He ponycTtute noCTOPOHHErO

cBeTa

OyuncTute Unu 3ameHuTe

Cwm. pasgen «lopenoyHas
rofioBKa»

|_|p0‘-IVICTVITe, ncnpasbTe UIn
3aMeHnTe
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HEWCIPABHOCTb

| BO3MOXHASA MPUYMHA

| YCTPAHEHME

11. Fopeno4Has ronoBka
11.1 Mpwu rase v xmakom
TonnmBee:

Oundpysop nporopen

11.2MNpw raze:
Ouddpysop nporopen

11.3 MNpwn xnakom Tonnuee:
Tonnueo v Harap BHYTpU
roNoBKU

PerynupoBka Bo3gyxa
HenpasurbHa

HenocTaTouHbIi NpUTOK
BO3/lyXa B KOTENbHOe
nomeLleHue

CnuvwKoM HM3Kast YacTu4yHas
MOLUHOCTb

Hwnskas CKOPOCTb noaa4vun

BO34yXa O1A roOpeHnd:

- HenpaBuIibHOE MNOoJ1I0XXeHne
perynmpoBoO4YHOro Kosbua

PaccrosiHue guddysopa ot
conna HenpaBuIbHO

HenpasunbHbIN pasmep nnu
TMn conna

MN3HowweHHoe conno

Mpu HEOGXOAMMOCTUN 3aMeHUTe
Avcbpy3sop
Mogperynupyinte

[o6GaBbTe NpUTOK Bo3ayxa

Mopperynupyite
[obGaBbTe NpUTOK rasa

Mogperynupynte

Ucn paBbTe pacCTodaAHne

3ameHunTe Ha nogxopsiiee

3ameHuTte

12.
[openka He 3anycKkaeTcd.
KpacHas curHanbHasi
JlaMno4kKa roput

Momexa no npunynHe yCTpOFICTBa KOHTpPOJIA repMeTUu4HOCTHN

CM. pasgen «YCTponcTeo
KOHTPOIMs repMeTU4HOCTU»

HedekTHoe ycTponcTBO
KOHTPOMSi repMeTUYHOCTU

[NpoTekatownin rasoBbIn KnanaH

WcnpasbTe 1 nogperynupyimrte

3ameHuTte

3ameHuTe

13. Pene makcumanbHOro gaBfieHMsA rasa
[openka octaHaBnueaeTcs. |[JaBneHune BXogsawero Ha BbISICHUTE NpUYMHY 1 ycTpaHuTe
CwurnansHasa namna (H6) COIrio ra3a BbICOKO
ropuT Ha naHenm 3ameHuTe
nepekrntoyarenen. JedekTHoe pene aaBneHus
14. Pene MUHMManNbLHOro AaBfieHUA rasa

"openka ocTtaHaBnuBaeTcs.
CurnansHasa namna (H6)
ropuT Ha naHernu
nepeknoyaTenen.

[asneHne BxoasLiero Ha
conno rasa HU3KO

[edekTHOE pene gaBneHus

BbisicHuTe NPUYNHY N YCTpaHUTe

3ameHuTte
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50
CBoAHbLIN NUCT

Twn koTna

Tun ropenku

3aBopack. Ne ropernku

[JaTta moHTaxa

MoHTaXHuK

MNpouee
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