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1
MpeaynpexaeHus, BCTpe4yarolmecs B TEKCTe

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

B atom PykoBogcTtBe BCTpevakTcs Tpu Tuna npeaynpeamTenbHbIX TEKCTOB C
cumBonamn.  O6patute ocoboe BHMMaHMe Ha Hux. [MpumenstoTca
npegynpeauTenbHble TEKCThI cneytowero Tuna:

OCTOPOXHO! Bbygbte ocTopoxHbiM! [JaHHOE npegocTepexeHne yKasbiBaeT, 4To
Hecob6noAeHNe MHCTPYKLMIA MOXET OKa3aTbCsl ONacHbIM U TpaBMMpOBaTh Bac.

NPEAYNPEXOEHUE! byaobte akkypaTHbiM! [laHHOe npegynpexneHue ykasbiBaerT,
|\ 4YTO HecobnaeHne VHCTPYKUUM npu paboTe C ropenkor MOXeT noBpexaaTb Y3nbl U1
roperky, unv BHeCTu ywepb B TEXHOMOTMYECKUIN NPOLLECC NN OKPYXKatoLLYIO cpeay.

I'IpquTaﬁTe HacTodlee npunvevaHumne aKKypaTHO! OHo COOEePXKNT BaXKHYHO

BHum!
UHdoOpMaLnIo.

XPAHUTE HACTOALLEE PYKOBOACTBO C SNIEKTPOCXEMAMMU
noa PYKOU HEQAJEKO OT NOPEJIKU!
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Obuwee

Mopenkn Oilon KP-250 T n KP-280 T npeactaBnaioT cobon NOMNHOCTbIO aBTOMaTU4Yeckue
ropenkun Ans CxXuraHus nerkoro AuM3enbHoro Tonnuea.

Otn ropenkm MorytT npumMeHATbCA B OONbLUNMHCTBE OTOMUTENbHLIX CUCTEM, Hanpumep, B
BO,EI,OFpGVIHbIX M NapoBbIX KOTNax N BO3AYLWHbIX o6orpeBaTenﬂx.

Bo3gyx ons ropeHusi nogaeTcs BEHTUIATOPOM, PachofioXXeHHbIM B O4HOM KOPMyCe C roperikomn.
BeHTuUnaTOp paccuynTaH Ans nogadu Bo3ayxa nofg AOCTAaTOYHbIM, CTabUNbHLIM AaBNeHneM, npu
yeM nony4yaeTcs 6e3ynpeyHbI POIKUT N XOPOLLEee KaYyecTBO FOPeHNS B COBPEMEHHbIX ToMKax.

Fopenka npurogHa pAns CXWraHus Nerkoro XwuAkoro Tonnvea (OuM3enbHOro Tonnvea) c
BA3KOCTbIO OT 4 10 12 MM?/c (cCT) npu Temnepatype +20 °C.

Tonnueo, nocTynawwee K ropenke, AOMKHO OblTb npodunbTpupoBaHa nepea TOMNMUBHLIM
HacocoMm. CteneHb ounbTpaunmn gonyckaertcsa go 125 um.

[laBneHve TonnMBa Ha BXxoAe B ropesiky ykasaHo B pasgere « TONfMBHbIA Hacoc» HacTosLWero
pyKoBOACTBa.

PacnbineHne TtonnueBa MNpovM3BOAUTCS AaBreHMeM pasBMBaeMoe HacocoM ropernkun. Kaxpgoe
CONJO ynpaBfieHO OTAENbHO MarHUTHLIMKU KnanaHamu. fopenkn ocHawleHbl TpeMS COMnsoM.

MakcumanbHbI gnanasoH perynupoBku ropenku: 1:2,5 (100 - 40 %)

Makc. noTpebHoOCTb BO3ayxa AN ropeHus: Ha Kaxable CXKuraemble Kuno Tonnuea TpebyeTtcs
15 m® Bo3gyxa.

ABTOMaTVKa ropenkv ynpaenseT U KOHTponvpyeT paboTy ropesnku.
MOLLHOCTb roperku ynpaensieTcs TepMocTaTaMmu UM npeccoctTatamm OTONUTENbHOIO KOTha.

CepBOMOTOp ynpaBnsieT NpaBuiibHbBIM COOTHOLLEHMEM BO34yxa C TOMMMBOM B 3aBUCUMOCTU OT
Tpebyemoii MPON3BOAUTENBHOCTM!.

Knacc 3awunTbl ropenku: 1P20

HanpsxeHue ynpasneHus: 230 B (-15 %...+10 %), 50 'y, 1-dbasHoro Toka
HanpsixeHue nutatowen cetu: 380...420 B, 50 Nu, 3-dpasHoro Toka
(440 B, 60 'y, 3-¢pas no cneusakasy)

TemnepaTtypa okpyXatLlen cpeqbl Npy paboTte ropenku gormkHa oeitb 0...+40 °C.
Mpn nepBom nycke ropenky Heob6xoaMMO NPOBEPUTE:

NpaBuIIbHOCTb NOAKMOYEHWI (MpaBUbHOE HanpaBreHWe BpalleHnsa aBuraTens)
NpaBUIbHOCTbL HACTPOWMKN PerynsTopoB U ynpaBnsiowmx YCTPONCTB KOTha,

4yTO KOTEN ¢ 0bopyaoBaHMEM FOTOB K SKCMMyaTauum,

4TO B CUCTEME OTOMMEHNS AOCTATOYHO BoAa,

4YTO Ha ropersky nocTynaeT AOCTAaTOYHO BO3ayxa ANsl FTOpeHus,

YTO KranaHbl U KpaHbl TpybonpoBoaa OTKPLITHI,

Hanuyne Tonnuea B Hake,

noaxoAsLlylo TeMmnepaTypy Tonnmea (BA3KOCTb),

cobntoeHne NHCTPYKUUIA N3roTOBUTENEN KOTNA U FOPENKN.
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R NMPEOQYNPEXAOEHWUE! YctaHoBuTe ropenky Takum obpa3omM, 4Tobbl OHa He
(F BnubpupoBana. Bubpauns moxeT NOBpeanTb ropernky n ee yansbl.

NPEAYNPEXOEHUE! [Jo nepBoro nycka BbiMyCTUTE BO3AYyX M3 TOMMMBHOIO Hacoca u
ybeautecb B TOM, 4TOOGbl Hacoc He pabortan Bxonoctyt. CM. pasgen «TonnuBHbIN
Hacoc».

OCTOPOXHO!
B cnyyae noxapa unv np. onacHocTw:
- OTKIIOYUTE TOK C FrOpenku
- MNepeKpoKnTe rnaBHbIN OTCEYHOW KpaH TONMNBaA, HaxXoasaLWNNCs BHe
3n0aHus
- nNpumuUTe HeobxoauMble Mepbl
- CBSIKUTECH C OEXYPHbIM.

He XpaHUTe orHeonacHble BelwecTBa B KOTE€JIbHOM NMOMELLEHNN.

OCTOPOXHO! T[lpoBepbTe, 4TO NIOKU KOTNa 3aKpbiTbl BO BpeMs nycka u paboTbl.

W OCTOPOXHO! He ucnonb3ynte OTKPbLITOrO OFHS NPW NPOBEPKE FOPEerikM UM Kotna.

OCTOPOXHO! T[lpu noBbILWEHHOM LyMe B KOTENIbHOM MOMELLEHUN Heobxoammo
HOCUTb 3aLUUTHbIE HaYLUHUKW.

MoHTax ropenkum u perynvpoBka B COOTBETCTBMM C MHCTPYKUMSMM W PErYNsIPHbIA CEepBUC
rapaHTupytT 6ecrnepeboiHyo paboTy ropenku.

BHum! MoHTax 1 TexobcnyxmnBaHne HacTosLWwen ropenky, paboTalrLlen Ha NIErkoM Xugkom
TONNMBE, MOryT OblTb BbINOMHEHbI TONbKO KBanMMUUMPOBAHHbLIM CMELNanNnUCcToM C
yyeToM  TpeboBaHWi K  KOMNETEHTHOCTM  crneumanuctoB  HedTerasoBoro
obopygoBaHus.

FopenKy cneagyet yCTaHOBUTH Tak, yToObl Ban ABuratenst Haxoguncsa B ropn3oHTasibHOM
NONOXEeHNN; ogHaKo, Npn 3TOM, roperika He goJrPKHa ObITb pacnosfoXeHa BBeEpPX AHOM.

Wcnonb3yiiTe TONMbKO OpwurMHanbHble 3anacHele 4yacTu. [Mpu 3akase 3anyacterd Heo6GXoAMMO
ykasaTb TUM U 3aBOACKOW HOMEp roperiku (CM. Ha Tabnuuky ropenku).
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4
3. TexHuYecKue faHHble roperiku

openka KP-250 T KP-280 T

MoLlHoCTb, Kr/4 55-270 76 - 295
kBT 650 - 3200 900 - 3500

[Osuratens ropenku

3~,400B, 50 'y,

MowHocTb, KBT 7,5 7,5

Tok, A 14,7 14,7

Yuncno o6opoTos, 2855 2855

006/MVH

lMporpammHoe pene LAL1.25 LAL1.25

CoeauH. Tonn. wnaxra

- 0TCOC R %" R %"

- BO3BpaT R 4" R 15"

TonnuBHbIN HAacoc TA2 TA2

OunsenbHoe Tonnueo 1 kr = 11,86 kBT
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MoHTax ropernku

41.

4.2.

4.3.

44,

KpenneHue ropenku

NarotoBbTe ﬂepeXOﬂHbIVI (bJ'IaHELI, Ona KpenneHna roperikm K KOTily corfiacHO pasmepam,
YKa3aHHbIM B Tabnuue. CmaxbTe pe3b6bl KpenexXHbIX BUHTOB Fpad)MTHOIZ cMaskon Ao
3aBMHYNBAHUA.

1 Tlpoknagka
2 MoHTaxHada nnuTta
3 Kepamwuueckas Bata unm cooTB.
4 O6mypoBka
o _A-4saN |
4%@D3 L2
L1
aJ —4
|
|
2 D4
Tun ropernku Pasmepbl B MM
g D1 g D2 g D3 g D4 L1 L2
KP-250 T 270 310 M16 290 300 365
KP-280 T 300 340 M16 320 312 365

MoBopoT ropenku

B CTaHOAapPTHOM UCNOJTHEHUN TOpEJiKa OTKPbIBAE€TCA HANEBO. FopenKa MOXeT OTKpbIBaTbCA nubéo
Haneso nnbo Hanpaeso NPOCTO N3AMEHMB MECTO LLUApPHUPHbIX NanbLeEB.

|\ NPEOYNPEXOEHUE! lMepen oTkpbiBaHNEM FOPENKU BbIKIIOYUTE HaNpsaXeHue.

AneKTpuyeckme coeguHeHus

BmecTe Cc ropenK0|7| NOoCTaBNAOTCA AJ1IEKTPOCXEMbI, cornacHo KOTOpPbIMU roperka
nogknwo4vaetcsa. ogknioyeHne ropenikn K 3J1eKTpoceTu Heobxoaumo OoCyLiecTBUTb C y4eToOM
0obLWNX M MECTHbIX yKa3aHI/|Ih, a TakKxe Tpe6OBaHI/Il71 K 3NeKTpun4eCKnM noaKn4YeHnam,
Bbl3BaHHbIX CaMbIiM NOAKIMHOYaeMbIMA 3ﬂeKTp0ﬂpM60paMM.

CoeauHeHne ropenikm K TOonsIMBHOMY Tpy6onpoBoay

Mpu nocTaBke ropenka ocHalweHa Aans paboTel B ABYXTpyOHOM TonnMBHOW cucteme. B
OBYXTPYOHOM cucTeme MMeeTCs M BCacbiBaloLlas U Bo3BpaTHas Tpybbl.

oilon

20190119RU



PaboTa ropenku

lopenka cHabxeHa nepekntoyaTtenem ynpasneHus 0-1-2-3 (BblIbop cTyneHn molHocTu). B
nonoxeHun 0 ropenka oCTaHOBMEHA, U HaNpsXeHue ynpasneHus He nogaeTcs K nporpaMmmMHOMY
pene. B nonoxeHun 1 ropenka paboTtaeT noa ynpasneHuem ynpasnsioowero npubopa 1-ou
CTyneHn MowHOCTU. B nonoxeHun 2 nepeknioyaTtens ropenka paboTtaeT noa ynpasneHuem
ynpasnsawowmx npubopoB 1-om u 2-oi cTyneHen. B nonoxeHun 3 nepeknioyaTens ropenka
paboTaeT noa ynpasneHnem ynpasnsaowmx npnbopos 1-oi, 2- o u 3-en CTyneHen.

MpeoBaputenbHaa npoayBka npou3BoauTca ¢ ob6beMom Bo3gyxa 2- oW ctyneHu. [Mpu atom
rMaBHbIN MarHUTHbIWA KNanaH u MarHUTHble KnanaHbl 1-o, 2-oi 1 3-ei CTyneHen 3akpbiThl.

lMocne oOKOHYaHWSA UMKNa npoayBKM CBeToBasd Ayra 3axuraeTcsd Mexay anektpogamu
3axuraHusa. MaBHbIi MarHWUTHBIA KnanaH M MarHUTHbIA KnanaH 1-oM CTyneHu OTKpbiBaloTCS.
Tonnueo noctynaeTt Ha conno 1-oM cTyneHu u 3axuraetcd. Linkn posxura koH4aetca nocne
NCTEYeHNs BpeMeHu, onpegeneHHoro nporpaMmmHbeiM perne. openka paboTtaeT Ha 1-om cTyneHu
MOLLHOCTH.

Koroa TemnepaTtypa wnu [JdaBneHue KoTna HaxoAsaTCA HwKe YCTaHOBIIEHHOrO 3HayveHus
ynpasnawouwero npubopa 2-04 CTyYNeHUM MOLLHOCTM, MoJaya BO34yxa yBenudmBaeTca W
MarHWTHbIN KnanaH 2-ol CTyneHn OTKpbiBaeTcs. TONNMBO NOCTynaeT Ha COMMo 2-0M CTyneHwu.
CepBOMOTOp noBOpayMBaeT BO3AYLUHbIE 3aCMOHKM B MOMNOXeHue 2-oh cTyneHu. [openka
paboTaeT Ha 2-01 CTyneHn MOLLHOCTN.

Koroa TemnepaTtypa wnu [JdaBneHue KoTna HaxoAsaTCA HwKe YCTaHOBIIEHHOrO 3HavyeHus
ynpasnswowero npubopa 3-em CTyneHW MOLWHOCTW, Mojada BO3AyXxa YBEnuMyMBaeTCa MU
MarHUTHbIA KnanaH 3-el cTyneHu OTKpbiBaeTcd. CepBOMOTOP MOBOpPayYMBaEeT BO3AYLUHbIE
3aCnoHKM B nonoxeHue 3-en cTyneHw. TONnMBO NocTynaeT Ha conno 3-en ctyneHwu. openka
paboTaeT Ha 3-el CTyneHu.

Korgpa TtemnepaTypa wunu paBneHuMe KOTMa MNOAHMMAETCs Bbllle YCTaBKM YNpaBnsoLlero
npubopa 3-en CTyneHu, roperika NepeknioyaeTCa Ha PeXnUM 2-0M CTyNeHu.

Korga TemnepaTypa unv JdaBneHue KoTna noAgHUMaeTcs Bbllle YCTaBkM YMpasnsowero
npubopa 2-o1 CTyneHu, roperika NepeknioyaeTca Ha pexuMm 1-on CTyneHu.

Koroa TemnepaTypa unv pJdaBneHue KoTna nogHUMMaeTcs Bbllle YCTaBkM YNpasnsowero
npubopa 1-oM CTyneHu, ropenka octaHaBnNuBaeTCs (BO3AYLWHbIE 3aClIOHKM 3aKpbIBAOTCS).

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

e

1 TonnuBHLIN PUNBLTP 5 'MaBHbIN MarHUTHBIN KnanaH, HopMarbHO 3akpbiTbid, NC

2 Tonnueo, Bo3BpaT 6 MarHuTHbIM KnanaH 2, 2-ast CTyneHb, HOpMarbHO 3akpbITbin, NC

3 Tonnmeo, BcacbiBaHne 7 MarHuTHbIN knanaH 3, 3-bsi CTyNeHb, HOPManbHO 3akpbiTbi, NC

4 TonnmBHbIA Hacoc 8 MarHuTHbIn knnanaH 1, 1-ag cTyneHb, HoOpManbHO 3aKpbITein, NC
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6.

ABTOMaTUKa ropenku

6.1.

Cxema uuknoB padoTbl
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KoHTyp paboThl
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[Bwr. ropernku (BeHTUNATOP/TONI. HAacoC)
TepmocTat/npeccocrar, 1-aa cTyneHb
TepmocTat/npeccocrar, 2-asa CTyneHb
TepmocTat/npeccocrar, 3-bs CTyNeHb
TpaHchopmaTop 3axuraHus

MaBHbIN TOMNMBHBIV KnanaH, NC
MarHuTHbIn knanaH 1, 1-as ctyneHb, NC
MarHuTHbIV KnanaH 2, 2-as cTyneHb, NC

TpebyeMble BXOAHbIe curHanbl nporp. pene  CurHanbl ynpaereHus

X spozz

,uOI'IyCKaeMbIe BXO[Hbl€ CUrHanbl Nporp. pene

MarHuTHbIn knanaH 3, 3-bsa cTyneHb, NC

CurHan nnamenmn
BosayLHble 3acnoHKku
CepBomoTop

lMporpaMMHbIN NepekntoyaTenb

BbIKIHO4YeH

XornocTble Wwarv 4o CamMoOCTaHOBKU
NporpaMMHOro nepeksoyaTens

YcTaHaBnmBaeMble TOYKM BKITKOYEHNS HA KyNayKoBbIX AMCKax cepBomMoTopa
= TOYKa BKIOYEeHUs 3-ei CTyneHn
= TOYKa BKITHOYEHUS MOSNOXKEHMS «3aKPbIT»

TOYKa BKIMIOYEHNS peXnma po3xura n 1-on cTynexu
TOYKa BKIIOYEHNST 2-ON CTyMNeHu
TOYKa BKIIOYEHMST 2-01 CTyneHun +2...4°

TOYKa BKIIOYEHNSI MarHUTHOIO KnanaHa 2-ov CTYNeHN MOLLHOCTH
= TOYKa BKITHOYEHUS MarHUTHOrO KranaHa 3-ei CTyrneHu
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6.2.

OnucaHue paboTbl

1

1.1

Ycnosua ans nycka

e nomMexu 1 6NOKNPOBKN KBUTMPOBAHbI

e KOHLEBOW BbIKMNtoYaTeNb NtoKa ropenkm 3aMKHYT

e nepeknioYvaTens ynpasneHus (BbIGOp MOLWHOCTK) B nonoxeHun 1, 2 nnun 3

e MporpamMmHoe perie B UICXOOQHOM MOfoXeHumn (ykasatenb pene y cumeona 4)
e koHTakT C/NC TepmocTaTta unm npeccoctarta 1-o CTyneHn 3amKHyT

e BHELUHMEe KOHTaKTbl KOHTYpa ynpaBrieHUs 3aMKHYTbI.

Myck (ykasaTenb NporpamMMHOro pene coBnagaeTt ¢ CMMBOJSIOM 4 )
e KOHTyp paboTbl 3ambikaeTcs

e MycKOBasi nporpamMmmMa NporpaMmMHOro pere 3anyckaeTtcs

e npeaBapuTenbHOE 3aXuraHue HaunmHaeTcs.

YkasaTenb nporpaMmMHOro perne cosnagaeT ¢ CUMBOJIOM A

e CEepBOMOTOP NepexoauT A0 TOYKM BKITOYEeHUS 2 (BO3AYLWHbIE 3aCITOHKM B MOMOXEHUN
2-01 CTyNeHun) Ha BpeMs npefBapuTernibHON NpoayBKn (ynpaereHue oT 3axuma 9
nporpaMmMmHoOro pene)

e KOHLIEBOW BblKMoYaTenb 3 cepBoMOTOpa NOAKMYaET ABUraTenb ropenku
(BeHTUNATOP/TONNMBHLIN Hacoc) B paboTy, u npeaBapuTenbHasa npogyska (oK. 22,5 cek)
HadnHaeTcs.

YkasaTenb nporpamMmmHoro perne cosnagaet ¢ cumsosiom H
e MpoBepKa KOHTYpa KOHTPOIMSA Hanuuua nnamMmeHu
e OTKIIHOYeHMe B Cllydae nNoMexun B KOHTYpEe KOHTPOA Hannmyna nnamMmeHu.

YkasaTenb NporpaMMHOro perie cosnagaeT ¢ cumsonom ¥

e rpeaBapuTenbHas NpoAyBKa BbiNofHeHa (ynpaBneHue ot 3axuma 9 nporp. pene
BbIKINOYaeTCs)

e CEpPBOMOTOpP MNEPEXOAUT A0 TOYKM BKIOYEHUST 7 (MOLLHOCTb 3a)kuraHusa/1-as cTyneHb).

3awmTHoe Bpems (5 cek.) HauynHaeTcs

e [NaBHbIA TOMMMBHbIV KNanaH OTKpbiBaeTCs

e MarHuUTHbIN KNanaH 1-oi CTyneHu oTKpbiBaeTcs (ynpaBneHue oT 3axuma 18
NporpaMMHOro perne) n TONMMBO NocTynaeT Ha conno 1-oi CTyneHu

e TOMMMBHBIN TyMaH NpOTEKaloLWMA N3 conmna 3axuraeTcs OT UCKPBI.

YkKasartenb nporpaMmMHOro pene coenagaet c CMUMBOJIOM 1

e 3aUlINTHOE BpeMA OKOH4YaeTCcA

e [10 3TOF0 MOMEHTA NNnams OOJMKHO ObITb 3a)xaTo. B OPpYyrom criydae Bbi3blBaeTCHd
OTKIN4YeHune nporpaMmMHoOro pene npu otCytCTtBMM CUrHarna Hanun4mnd niameHun

e CUrHan Hannydna nnamMmeHn OoJKeH MMeTbCda y NporpamMmMmHOro perne ¢ MOMeHTa
OKOHYaHu4 3allMTHOIro BpemMmeHun ao I'IOD,KOHTpOJ'IbHOVI OCTaHOBKWM TOpekKu.

CwurHan ynpasneHus ot 3axuma 19 nporpammHoro perne

e eCnuv nepeknovaTenb ynpaBneHus HaxoamTcs B nonoxeHum 2 unun 3 n kontakt C/NC
TepmocTaTta unm npeccoctata 2-oil CTyneHn 3aMKHYT, CEPBOMOTOP NepexoguT yepes
TOYKW BKITIOYEHUSA 3 A0 TOYKM BKIOYEHMS 2 (2-a8 CTyneHb)

e MarHWTHbIV KnanaH 2-oM CTyNeHn OTKpbIBaeTCs NoA ynpaBneHMeM KOHLEBOro
BbIKIIOYaTENSA TOYKM BKNOYeHUA 4

e ropernka paboTaeT Ha 2-01 CTyneHw.
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8  YkasaTenb NporpaMMHoOro pere cosnagaet ¢ cumeosiom | (pa6ota)

e PO3XMUI OKOHYaeTCH

e MporpamMMHbIN NepeknyaTenb OCTaHaBNMBaeTCa Ha BpeMs paboTbl Nocre XOnocTbIX
waroB. JTO He n3MeHsieT paboTy NporpaMmMHOro pere.

e CuUrHan ynpasneHus oT 3axuma 20 nporpamMHOro pene Ha Bpems paboThl

e €Cnv nepekmnyaTenb ynpaBneHnsa HaxoamuTcst B nonoxeHun 3 n koHTakt C/NC
TepmocTarta unu npeccoctarta 3-en CTyneHn 3aMKHYT, CEPBOMOTOP NepexoauT A0 TOYKM
BKItoueHnsa 5 (3-bs CTyneHb)

e MarHuWTHbINA KNanaH 3-en CTyNeHn OTKpbIBaeTCs Nog ynpaBneHMeM KOHLEBOIO
BbIKMOYaTENSA TOYKM BKIIOYEHMSA 6

e roperka ocTaeTcs paboTaTb Nog KOHTPOMO NPOrpaMMHOro pene u nog ynpasneHnem
TEepMOCTaToOB UMM NPeccocTaToB Ha 3-ei, 2-01 unn 1-on cTyneHemn

e Korga Temnepartypa unu gasreHve nogHMMaeTcs Bbllle yCTaBkM TepMocTarta nunu
npeccoctaTta 3-ei CTyneHu, ropesnka nepekrioyaeTcs Ha PeXuM 2-0M CTYMNeHu

e KOrga Temnepartypa unu gasrieHve NogHMMaeTcs Bbllle yCTaBku TepMocTaTta nunm
npeccocTtarta 2-o1 CTyMNeHu, ropernka nepekniovyaeTcs Ha pexnm 1-o1m CTyneHu

e Korga TemnepaTypa unu gasfeHne NogHMMaeTCs Bbile yCTaBKM TepMocTata unm
npeccoctarta 1-ov CTyneHu, ropernka ocTaHaBnMBaeTcs

e OCTaHOBKa M MOBTOPHLIN Nyck (Nepembiyka «B» ybpaHa oT wrekepa nporpaMmmMHOro
pere) ecnu curHan Hanu4us nNnamMeHu notepsieTcs Bo Bpemsi paboTbl

e oOTKNr4YeHue (Nnepembivka «B» MmeeTcs B WUTEKepe Nporp. pene) ecrnun curHan Hanuyms
nnaMmeHu notepseTcsa Bo BpeMs paboThl (3awmTHoe Bpems < 1 cek.).

Mepembluka «B» ybpaHa Ha 3aBoge.

9 [MoOoKOHTPONBHBIA OCTAHOB (KOHTYP paboThl pa3MblikaeTcs)
e MpOrpamMMHbIV NepeknYaTenb 3anyckaeTcs 1 ynpasnseT 4ONYyCTUMbIM BPEMEHEM
nocnegaytoulero cropaHus (15 cek.)

e [OBUraTenb ropenkn (BEHTUNATOP U TONMMBHLIN HACOC) OCTaHaBNUBAETCS

e MarHuWTHblE KnanaHbl 3aKpbiBaOTCA

e CEepBOMOTOpP NEPEXOAUT UMM OCTAETCA Y TOYKM BKMOYEHUS 7, NOKa CUrHan ynpasneHus
oT 3axuma 11 nporpaMMHOro pene He nepeasuraeT cCeEpBOMOTOP A0 TOUKMK
BKNtoYeHNa 1 (Bo3ayLUHbIE 3aCNOHKM B NOMOXEHUE «3aKpbITO»).

10 YkasaTenb NporpamMmMHOro perie CoBnagaeTt ¢ CMMBOJIOM <

e [MporpamMMHbIN NepeknoyaTenb ocTaHaBNMBaeTCs

e JonycTumoe Bpemsl nocnegytowero cropaHus (15 cek.) okaH4yMBaeTcs

e HayMHaeTcs TeCTUpoBaHWe C MMUTaumen nnameHn. OTKNKOYeHUe No CUrHany ninamMmeHu
Hanp. B cnegylowmx cnyyasx:
- Nniams He noracno no NPUYNHe NPOTEeKarLNX TOMSIMBHbLIX KNanaHoB
- NTOXHbIV CcUMrHan nnaMeHu no npuymMHe gedekrta B KOHTYpe KOHTPOMSA Hanmuus

nnameHn nnm cooTB.

[MOBTOpPHbINA MYCK BO3MOXEH NPWU BbINOMHEHWUN YCNOBUM NycKa (CM. MNYHKT 1).

B cnyyae pedhekta, nogavya TOMMMBaA HeMeOneHHO npekpawaeTcda. [lporpaMmHbIn
nepekniovaTens OLHOBPEMEHHO C yKasaTerieM OTKJIKOYeHUsA ocTaHaBnvBaeTcd. Cumson y
yKasatens nporpaMmmHOro nepekniwovaTtens ykasbiBaeT Tun gedekra. B cnyvae oTknouveHus,
ynpaBneHue MoxeT ObiTb cpasdy Bo3BpalieHo. [locne Bo3sBpaTa (a Takke nocne gedekTa,
Bbi3BaBLUEro MNOAKOHTPOSNbHLIN OCTAHOB uAM nocne nwobor nomexm nuTarwen ceTtn)
nporpamMMHbIN NepeknovaTens Bo3BpallaeTca A0 HavanbHOW TOYKM, NPU YEM TOMbKO 3aXKMMbI
7, 9, 10 n 11 nporpamMMHOro pene nony4alT HanpshkeHne B COOTBETCTBMM C MPOrpamMmom
ynpaeneHus. TONbKO Npy 3TOM NporpamMMHoe pene AonyckaeT NOBTOPHbLIN NMYCK rOperiku.

BHum! He HaxummanTe KHONKy BOo3BpaTa nporpammHoro pene sbiwe 10 cek.

BHum! OTtknoveHne 3Ha4MT 6NOKMPOBKY.
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PerynupoBka ropersnku

7.1.

PerynupoBka MoLHOCTH

MOLLHOCTb ropernku perynupyeTtcs nyTeM U3MEHEeHUs pa3Mepa conna u JaBfeHus pachnbliieHnst
TOMMNMUBHOIO Hacoca. MowHocTun conen oT obuen MOLLHOCTH chepywowme:
conno 1 ok. 40 %, conno 2 ok. 30 % u conno 3 ok. 30 %.

BHuwm! NMocne 3ameHa conna He06Xo0AMMO NPOBEPUTL KONMMYECTBO BO3yXa FrOPEHUs U
NONOXeHWe PerynmpoBOYHOro KombLa ropenovyHon ronoBku.

Pasmep conna BbIGUpaeTcsa No MOLIHOCTM KOTMA.

Bbi6op conna no Hopme CEN
Mapkuposka no Hopme CEN, kr/4y gencteutenbHa npu gaeneHum pacnoineHus 10 6ap, BA3KOCTK
3,4 mm?/c (cCT) n nnotHocTb 840 kr/m3. B aTom cnydae B conne nmeetcs o6o3HayeHune EN.

Kr/y=———— = _ B
Hu x1xkp = MOLWHoCTb koTna kBT
Hy =  HWKHAS KanopuMHOCTb Tonnmea KBTY/Kr
KoacpdbmumeHT naBneHusi nonyyaercs n = 0,80-0,95 (KMNAQ kotna 80 - 95 %)
Takke no copmyne: kp = KoadhduMUMEHT aaBneHmns
P1 = 10 6ap (no Hopme CEN)

ncnonb3dyemMmoe gaBerieHune

o [P2 P2
P=\P1

MNpumep:

Bbibop conna ana kotna 2000 kBT ¢ KrAd 0,9 n pabounm gaBneHmem 15 6ap.
2000

connokr/yu= = 154kry = 60kr/y4 1-o0econno

11,86 x 0,9 x 1,22
47kr/4 2 - oe conno

47kr/4 3 - be conno

Bbi6op conna no Amlan/y
MapkupoBka no AmIran/y gencrentenbHa Npu AaBreHUU pacnbifieHus 7 6ap, BA3KOCTU
3,4 mm?/c (cCT) n nnotHocTb 820 Kr/m3.

P 1 Amlan
Huxnx3,2xkp P1

OK. 3,2 kr Tonnvea
7 6ap (cootB. AMIan/u)

Amlan/y=

MNpumep:
Bbibop conna gna kotna 2000 kBT ¢ K4 0,9 n pabounm gasnexmem 15 6ap.

2000
conno Amlan/u= = 40 Ammlan/y = 16 AmlCan/y  1-oe conno

11,86 x 0,9 x 3,2 x 1,46

12 Amlan/y 2 - oe conno

12 Amlfan/y 3 - be conno

[na nepecyeTa Kr/4 Ha n/4 Heo6xo4MMO OennThb Kr/4 Ha nnoTHocTb Tonnmea (0,833 r/cm?®).

PekomeHayemble Tunbl conen: 1-oe conno B60°/B80°
2-oe un 3-be conno B60°

BHum! dopma Tonku KOTna BNuMsieT Ha BbIGOP TuMa conna, T.e. B HEKOTOPbIX Cry4Yasix Conso
MOXET OTNMYaTbCs OT BhllLE YKa3aHHOrO.
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PerynupoBka Bo3ayxa Ansi ropeHus

PyHKUUMN guckoB cepBomoTtopa Conectron LKS 160-09

ToYKN BKNIOYEHUS Kyna4vKoBbIX OUCKOB yCTaHaB/IMBAOTCA NMpu NOMOLLN OTBEPTKU.

1

BHum!

CUHUN

OpaH>XeBbIN

OpaH>XeBbIN

OpaH>XeBbIN

KpacHbIN

KpacHbIi

YepHbIn

BosaylwHbie 3aCNOHKM B NONOXEHUN 3aKpbiThl/rpaj (3aBoackas
HacTpolika 0°).

BosayLwHbie 3aCnoHKM B NOMOXEHUN 2-01 CTyneHu. Npu perynnpoeke 3Toro
KynaykoBOro Aucka, perynupylTcsa Takke KynadykoBble aguckm 3 n 4
(3aBogckasi HacTpoika 45°).

Touka KOPPEKTUPYIOLLEro ABUXKEHUS 2-0/ CTyMNeHU, KoTopas perynmpyeTcst
COrMacHo Kyrna4ykoBoro aucka 2. ToT AUCK He perynuposarhb!

Touka BKMIOYEHUS MarHUTHOrO KnanaHa 2-on CTyneHu. TOT KynaykoBblIn
AWNCK PErynmpyeTcs COBMECTHO KynaykoBbIM AUCKOM 2.
YcTaHoBKa KyraykoBoro gucka mexay 7 n 2 (3aBogckas Hactporika 40°).

BosgywHble 3acnoHkn B nonoxeHuun 3-en ctynenu /rpag (°). MNpu
perynupoBKe 3TOro KynaykoBOro Aucka, perynupyeTtcs Takke KynaykoBbli
auck 6 (3aBogckasa HacTpovka 90°).

Touka BKMIOYEHUS MAarHUTHOTO KnanaHa 3-ei CTyneHu. TOT KyfadKoBblIn
AVNCK perynmpyeTcst COBMECTHO KynaykoBbIM OUCKOM 5.
YcTaHOBKa KynaykoBOro gucka mexagy 2 u 5 (3aBogckas HacTporika 85°).

BosaylwHble 3acnoHkn B nonoxeHun 1-on ctyneHu/rpag (3aBogckas
HacTpowka 20°).

[ebnokupaTtop He ucnonb3yeTcs.

anIHLWIﬂVIaHI:HbIe NONOXeHNA KynavykoBblX ANCKOB

1 3akpbiTble BO3A. 3aCrOHOK
Perynuposka Bo3gyxa
2-o1 cTyneHu

3 Touka BKNHOYEHUN
KOPPEKTUPYIOLLIErO
OBWKEHUST 2-0M MOLLIHOCTU

4  Touka BKNHOYEHUSN
MarHuUTHOrO KrnanaHa 2-ou

CTYnNeHu
5 PerynupoBka Bo3gyxa

3-en cTyneHm

6 YnpaBneHue MarHMTHOro
KnanaHa 3-ev CTyneHu

7 PerynupoBka Bo3gyxa

1-om cTyneHu

8 [ebnokupatop (He
ncnonb3yeTcs)

U 0 1
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7.3.

TonnuBHbLIN HacocC

8
3
1 TlogknioyeHne nuHUKM Bxoaa 6 [aeneHue Ha Bxode / Bakyym
2 BebIxoa Tonnmea k conny 7 LWTtyuep Ana namep. gaBneHus Tonnmea
3 T[MoaknioveHne nuHUKM Bo3BpaTa (k conny)/yaaneHue Bo3gyxa
4 PerynupoBku AaBneHus 8 T[lepenyckHas npobka
5 3awwuTtHas npobka

Buum! MNepenyckHas npobka AomkeH 6bITb Ha CBOEM MecTe.

MakcumanbHoe gaBreHue TonnmMBa Ha BXo4e B Hacoc: 5 6ap

BsaskocTb Tonnuea: 4 -12 mm?/c (cCT)

Bakyym B BcacbiBatoweM Tpybonposoge: makc. 0,45 6ap (x 100 kla)
Pabouyee pnaBneHne Hacoca (= gaBn. pacnbinenus): 10 - 20 6ap (x 100 kla)

PerynupoBka gaBneHuA Hacoca

[aeneHune perynupyeTtcs BUHTOM perynupoBku gaeneHus. NoBopaymBasi N0 4acoBOW CTperike,
OaBneHne yBenumyunBaeTcsi, a NPOTUB YaCOBOW CTPENKN — YMEeHbLUaeTCs.

YpaneHue BO3AyXa U3 TonNnfIMBHOIro Hacoca

BbinycTnte BO3gyx M3 Hacoca ocnabnasa wryuep AN M3MepeHus OaBneHus Tonnuea, nocne
yero ropenka MoxeT paboTaTb Ha KOPOTKOEe BpeMs OO Tex Mop, Noka BO34YLUHbIe Ny3bIPbKU He
BbIXOAAT U3 oTBepcTus. lNocne aTtoro 3aTaHuTe nNpobky. (He ygananTte npoGKy NOMHOCTbI U3
oTBEpPCTUSA).

BHum! Hacoc saBngaetcsa camoBcacbiBaowmM. Hacoc npegHasHayeH ansa paboTol B
ABYXTPYOHOIN TONNUBHOM cucteme (= ¢ unpkynaumen). Npu NpoekTMpoBaHmm u
pacyeTax TONAMBHOro TpybonpoBoaa HEOOXOAUMO YUMTbIBATb UHCTPYKLUN
N3roToBUTENS Hacoca.

Bonee noapo6GHyto nHopmaumio o Hacoce Bbl NonyynTe B MHCTPYKUMAX Hacoca,
NPONOXEHHbIX K PYKOBOACTBY ropernku.
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7.4. PerynupoBKa ropesio4HOn royioBKu

7.4.1. HacTponka conen u 35IieKTPOAOB 3aXXUraHus

YcTaHOBUTE paccTOsiHME COMen OT 3MeKTPOAOB 3axuraHna u auddysopa, a Takke paccTosiHue
3NeKTPoAOB Mexay coGoi B COOTBETCTBMU C pasmepamu, yKkasaHHbIMU B PUCYHKE.

I 1-0e conso
II 2-oe conno

< III 3-be conno
T H= 17
-G~ K= 6
@ L= 6
{% M= 8
A-464U
L
M
[ 4
oi1lon

20190119RU



7.4.2.

14
PerynMpOBKa CKOpPOCTU npoxona Bo3agyxa B ropenquoﬁ ronoBke

CkopoCTb NMpoxoja Bo3ayxa Yepes ropenioyHyo rofloBKy perynupytot ocnabneHnem cTonopHbIX
BMHTOB PErynupoBOYHOro komnbua. MNpu 3TOM perynupoBOYHOE KOMbLO MepeMelaeTcs no
HanpaBneHUo UunuMHapa W 3a30p MEeXAY PerynvpoBOYHbIM KOMbUOM U auddy3opom
nameHsietcs. MNMpu pabote Ha HU3KUX MOLLHOCTSIX, KOMbLIO HAXoAUTCS B NepeaHEM MOSIOXKEHUN, a
Ha OOnbLUMX MOLLHOCTSIX — B 3agHeM. Ecnu perynvpoBoYHOe KOmbLO Npu OTperyrnmpoBaHHOWN
MOMHOM MOLLHOCTM Haxo4UTCs B CITMLLUKOM NepefHEeM MOMOXEHMU, CKOPOCTb BO3yXa Ha ronoBke
BbICOKa, YTO 3aTpyAHAET 3axuraHue, Unn xxe Bosayxa He OyaeT AOCTATOYHO AMsi KAYECTBEHHOTO
ropeHus (6onbloe cogepxaHume yrapa, CO). Ecnn perynMpoBoYHOE KOSbLO HaxoaAuTCa B
CNULIKOM 33a4HEM MOSIOXKEHUM OTHOCUTENBHO TpebyemMol MOLLHOCTU, CKOPOCTb BO3a4yxa
CITMLLIKOM HW3Ka, YTO yXyAdllaeT Ka4vyecTBO ropeHusi (cogepxaHme O, CNULIKOM BbICOKO).
lMpoBepbTe KAa4eCTBO rOPEHMs NpU NMOMOLLM aHanusaTopa AbIMOBbIX ra3oB. CoaepxaHue caxwu
(umcno baxapa) gomkHO ObiTb < 1.

UunnuHap
PerynnpoBoyHoe KonbLo
HAncbpysop

YAnuHeHne ropenovHom
ronoBKU

dukcaums perynmpos.

e ' : : -— KonbLa

BOWON -

(€]

5 A-4392V

BHum! Ecnu mecTo Konbla oTHOCUTENBHO Anddy3opa MeHAETCS, TakKe CKOPOCTb U pacxos
BO3ayxa MeHstoTcs. [poBepbTe pe3ynbTaT CKUraHUs aHanM3oM AbIMOBbLIX ra3oB U
nogperynupynte nogady Bosayxa.
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7.5. WHcTpyKuuMAa AnNA CHATUSA rOpesioYHON ronioBKU

- OTBEpHUTE KpenexHble BUHTbI FOPENOYHON rONOBKM M BbITSIHUTE FONOBKY U3 Kopnyca.
YanvHeHue ropenoyvHol rofioBKN NPUKpPEenieHo 3aknenkamMmm K HanpasnsoWmnM rofoBKy.
- Co6opka nponsBogunTcs B 06paTHOM NocrnenoBaTeribHOCTU.

dnaHeL ropenku
CTONOpPHBIN BUHT
ropenoYHoro rofioBKm
3 Hanpasnswowas

| ropenoYHol rofioBKn
¢ ‘ 4 PerynupoBo4yHoe

/ﬂ KonbL,O
Avdpdpysop
YanuHernne
ropenoyHom rosioBKu

N —

[e2N¢)]

A—=435V
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MHCcTpyKuMKM No 3ameHe ABUraTensi ropenku

[suratens
KpbinbyaTtka
TonnueHbIN Hacoc
MpomMeXyTOYHbIN
\ Ban
- "onoBka My bl
LUnoHka
MpomexyTodHada
BTYIKa
8 KpenexHbl BUHT
KpblibYaTKK
9  HwxHas BTynka
10 BosgyliHble
3aCITOHKM
11 KpenexHbii BUHT
KpenexHoro
dnaHua

AP ON -

~N O O

1%

7
I

|
\
\
\
\

OCTOPOXHO! Bbuiknounte 3anekTponutaHWe ropenkun u oTcoeauHuTe npenox-
paHuTenu gsuratens.

CHATUe KpblIb4YaTKn

- OTcoeguHuTe ropenky OT NMTaloLWen deKTpoceTn.

- OTcoeguHuTe NMTaOLWMIA 3MEKTPONPOBOA ABUraTens.

- OtcoeguHnTe HaMopHy Tpyby M3 TONNIMBHOMO Hacoca.

- OTcoeguHuTe BO3gyLHbIE 3acnOHKU. He ocTaBbTe 3aCnoHKM BUCETb 3a anekTponposoaal

- OTBepHUTE KpenexHble BUHTbI TOMNJIMBHOIO Hacoca.

- [logonpuTte pykon NPOMEXYTOYHbIN Ban U BbITAHUTE TONMUBHbBIA HACOC CO CBOEro MecTa.

- OTBepHUTE KpenexHble BUHTbI KpenexHoro dgraHua gsuratenst u nogHUMMTE CO CBOETO
MecTa (BHUM! [IBuraTenb TSHXKenbIn).

- OTBepHUTE KPENEXHbIN BUHT KPbIIbYaTKM.

- OTcoeanHUTE NPOMEXYTOYHYIO BTYJIKY U FONTOBKY MyddThI.

- BbITAHMTE KpbINbYaTKy C Bana ¢ NOMOLbI0 CbEMHMKA.

- CHMMUTE LUMNOHKY M HWXKHIOW BTYIIKY.

MoHTaX Kpbinb4aTKu

- YCcTaHOBUTE HMXHIOK BTYJIKY Ha CBOE MECTO.

- BeeguTe wnoHky B nas Bana.

- Hacapgute kpbinbyaTKy Ha Ban C MOMOLLbIO TEXHOMOIMMYECKOro nanbLua 40 CONMPUKOCHOBEHUS

C HWXKHEN BTYMKOW.

- YcTaHoBUTE ronoBKy My Tbl U MPOMEXYTOYHYIO BTYMKY HA MeCTO.

- 3adukcupynTe Kpbinb4yaTKy BUHTOM Ha Bany Asuratens.

- [oaHumuTe gBuratenb Ha CBOE MECTO U 3aBEPHUTE BUHTHI.

- Toponpute pykon NPOMEXYTOUYHbIN Ban U yCTaHOBUTE TOMMMBHbBIN HACOC Ha CBOE MECTO.
3aBepHUTE KpenexHble BUHTLI Hacoca.

- [poBepbTe 3a30p mydThl. [1pn HeobxogmmocTn nogperynupynte (cm. Pasgen «MydTa
TOMSIMBHOTO Hacoca).

- YcTaHoBUTe BO34YLWHbIE 3aCMOHKM Ha MeCTO.

- CoeauHute HanopHyto Tpyby TonnmeHoOro Hacoca (BeinycTute BO3gyx M3 Hacoca).
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- [MopknioynTe NUTaOLWKNKN Kabenb K ABUraTento.
- YcTaHoBUTE NPefoXpaHUTENV U BKIOYMTE OABUraTerb B 3NeKTpoceTb (NpoBepbTe
npaBuiibHOE HanpaBneHne BpalleHusa gsuraTens).

MydTa TonnmBHoro Hacoca

openku cHabxeHbl KOMOUHUPOBAHHBLIM TOMMAWBHBIM HACOCOM W ABuUratenem, B KOTOPOM 3a30p
MeXay rofloBKaMu CoOeANHUTENbHOM My Tbl 4OJIKEH ObiTh 1 - 2 MM. Nepea perynnpoBkon 3asop
My(pTbl, OTCOEAMHMUTE BO3AYLUHblE 3aCNOHKU. [NA 3TOro oTBepHUTE 4 KPEnexHOro BUHTa U
CHUMMWTE 3aCMOHKM N3 KOoprnyca roperiku.

/! NMPEAYNPEXAOEHUE! He octaBbTe 3acCnoHKn BUCETb 3a anekTponposoaa!l

1 1
2
f s

Il

| |!|

«]-

| A-296X
J \ ,

1...2

1 Tonoska MydThI
2 CTONOpHbLIN BUHT

Hactponka ynpasnswowmx npuéopos
BoporpeiHblie KoTnbl

PaboTton 1-om cTyneHu ropenku ynpaBnseT KOTeNbHbIi TepmocTaT. PaboTonm 2-oM CTyneHu
ynpaBnsgeT BTOPOW KOTeNbHbIA TEPMOCTAT, KOTOPbIA ycTaHoBMEH Ha 5 - 10 °C Huxe ycTaBku 1-
oW ctyneHn. PaboTton 3-eii CTyneHu ynpaBnseT TPeTUn KOTENbHbIN TEpMOCTaT, KOTOPLIN
yctaHoBneH Ha 5 - 10 °C Huxe ycTaBku TepmocTata 2-oMm CTyneHu. OrpaHuyuuTenbHbIN
TepMocCTaT ycTaHaBNMBaeTCsl Ha Makc. pabouylo TemnepaTypy KoTna.

MapoBble KoTnbl

PaboTol 1-om cTyneHu ynpasBnsieT KOTeNbHbIN npeccocTaT. PaboTon 2-oi cTyneHn ynpaBnset
BTOPOW KOTEMbHbIA NPeccocTaTt, KOTOPbIA YCTAaHOBIIEH HUXE ycTaBku 1-om cTtyneHn. PaboTton 3-
en CTyneHu ynpaBnseT COOCTBEHHbI KOTENbHbIN NpeccocTaT, KOTOPbIA YCTAHOBMEH HUXe
yCTaBKuM npeccocTtaTa 2-oi ctyneHn. OrpaHMunTenbHbIN NpeccocTar ycTaHaBnMBaeTCsa Ha Makc.
paboyee faBneHue KoTna.
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8. [llaHenb nepekntyaTeneu

OO0

H 1
H2
H3

© -

A-410V

Paboune nepekntoyatenu/ CurHanbHble namnbi

S1 MepekntovaTenb ynpaBneHus
H1  1-asa cTyneHb
H2  2-asa cTyneHb
H3  3-b4 cTyneHb
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TonnuMBHbLIN DUNBLTP

1
2
3
4
5
6
7
8
9
O 10
& A-4395
CD(DO 1
grame 12
S(Ds”)e") ] 2
1 o N
A
B
A
L <

Yawika

Kpbiwka

0O-06p. KonbLoO
Mpoknagka
3arnyLwka c weturp.
rOrfi0BKOW

BUWHT C wecTurp.
rOfI0OBKOW
Mpoknagka
MpyxuHa

MaTpoH punbTpa
LLlanta

0O-06p. KonbLo
3aBojackas Tabnuyka
Mpobka

anka

Tonnueo K punbTpy
Tonnmeo Kk roperke

n HCTPYKUUN Onsa O4YUCTKU

Buum! [lo Havana o4ncTtku, npoeepbTe, 4HTO TOMNIMBO HE NOJAETCA K q)l/Iﬂpry.

LEeTKoWN, He

CHumuTe NpobKy OTKpbIBAsA ramky.

OcnabbTe BUHT C LUECTUIP. TONTOBKOM, OTKPOWTE KPbILKY UbTPa U CHUMUTE NaTPOH.
OUNbTPYHOLLMIA NAaTPOH MOXKET GbITb OYMLLEH NOAXOASLIMM PacTBOPUTENEM U MSTKOM

noBpexaatoLlen ceTku.

Ecnn BHYTpU cbvmpra MMEETCH IrpAa3b, yaanute ero Harnp. nbijiecocoMm. B aton cesasn
npoBepbTE TakKXKXe COCToOAHNE 0-06pa3HbIX YNNOTHUTENbHbLIX KONewy n Lanobl.

3adumkcupyiite NpobKy C NOMOLLbIO Faliku.
YcTaHoBUTE NaTpoOH B OUIbTP M KPbILKY HA CBOE MEeCTO.
3aTsHMTe BUHT KpbIWKN Ha ycunme 25 - 30 Hwm.
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10. MporpammHoe pene LAL1.25

10.1. BHyTpeHHsA cxema

L= ------------
H“) p_101818.10
1
LALL.25 fiAs
bri
al b
1
a Lo 4
arl/_____ _________Er_z/ .'__@__1.
| | | GRB.. |
$4 I ? | |
| I I
| | |
/ 22 23] 24
¥ |
() !
3 v
FR
fri fre
[ S — LS
/ 1x .
b| a ’J
XI XIII (XII ale
b|5~|a__a|_ b XIV
b
| AR a b
- VII
ﬁ a b
N--é?-——/ br2 ar3
L1 | E M
BR II X VIII v vi III
A 1vbll|la ajlib ahib g \b El.ll‘i
SM
3121 15 16 19 |9 20
0—0 (,E J—J) Jla JLO—L J—(.“ le VB
|
I
-
N __________________ -
O603Ha4YeHus cxembl
AR [(naBHOe perne (pene Harpysku) ¢ KOHTakTamu «ar»
AS MpenoxpaHnTenb NporpamMmMHoOro perne
B lMepemblyka (B WTEKEpE NporpamMMHOro pene) *)
BR Pene BbIkNO4YeHNSA C KOHTakTamm «br»
EK KHonka KBUTMPOBAHUS BbIKITHOYEHUA
FR Pene nnameHun ¢ koHTaktamm «fry»
H [(naBHbIV BbIKNOYaTENDb
L CurHanbHasa namna BbIKIIOYEHUS
QRB... HeTekTop nnameHn (poTopes3ncTop)
SM [lBuratens nporpaMMHOro nepeknoyaTtens
\ Ycunutenb curHana nnamMmeHm
) Mepembiuka «B» ybpaHa Ha 3aBoge-u3rotoBuTene. Takum nyTem MO3BOAeTCA
aBTOMaTu- YeCKMI MOBTOPHLIN NYCK B Criyvyae MnoralleHus nrnamMmeHn Bo Bpems paboThbl

ropenku. Ecnu
nnameHun Bo Bpemsi paboThl.

nepemMblivKka «B» wnmeeTcs, BbI3bIBAETCHA BbIKIOYEHME npun noraweHunn
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10.2. lMporpamma ynpaBneHus NporpamMMHOro nepeksoyvarens

CurHansl oT
3a)KMMOB

VII

i

VIII °_@
IX I—
a b
X b
X1 g
a
XII o
Q
XIIIE‘ E
[+-]
XIV g EI
L t8__ | 1 |
F

Toukn YKa3aHua BbIKINOYEeHUA

n
; )IIIIIAIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIEIIIIIIIIIIIIIW ----- |IIIIIIIIIIIIIIIIIIIIII)
- I P | P | P |
a b b’ a
a-b = lMporpamma nycka
b-b' = XonocTble waru (pabota)
b(b)-a = Mporpamma nocnegytowen npoayeku (Bo3spart Nporp. pene)

BpemeHa BKIOYEHUA NpOrpaMmMHOro nepekniyarens (cek)

t1 Bpemsa npeaBapuTenbHONM NPOAYBKU C OTKPbITbIMU BO34. 3aC/IOHKaMM 22,5

t2  3awuTHOE Bpems 5

t3  KopoTknin posxur (TpaHcopmaTop NOAKIOYEH K 3aXxumy 16) 2,5

t3" [OnuHHBIA po3Xur (TpaHcopMaTop NOAKIIOYEH K 3aXxumy 15) C MOMEHTa nycka
t3n Mocnegyowuin po3xur (TpaHchopmaTop NOAKIIYEH K 3axnmy 15) 15

t4 Bpemsa c Hadana t2 oo ocBoboOXAeHUs knanaHa oT 3axuma 19 7,5

t5 Bpewms c koHua t4 0o ocBobOOXAEHUNA perynaTopa Harpysku ot 3axuma 20 7,5

t6 Bpemsa nocnegyrouwen npoaysku 15

t7 Bpewms c komaHga nycka 4o 0CBOOOXAEHUS HAaNPSXKeHUS OT 3axuma 7 2,5

t8 lMpooomKMTEnbHOCTbL NYCKOBOW nporpamMmbl (6e3 BpemeH t11 1 t12) 47,5

t11 Bpems nepexoga BO34. 3aC/IOHOK A0 MOJIOX. «OTKPbITOY» (KOHTPOJSb NOSIOXEHUs) Mo Tpebos.
t12 Bpewms nepexoga BO34. 3aC/IOHOK A0 MOJIOX. «PO3XKUI» (KOHTPOSb NOJoXeHnst)  no Tpebos.
t13 [onycTumoe Bpems nocriegytowero cropaHms 15

t16 Bpems oT nycka 4o KOMaHObl «OTKPbITb» BO34YLUHbIX 3aCIMOHOK 5

t20 Bpemsa 0o camOOCTaHOBIIEHMSA NPOrpaMMHOro nepekniyvarens (XonocT. warm) 35

Bblgepxkn nporpamMmMHOro nepekrnovaTtenst ropesnkn encTBuTenbHbl npu YyactoTte 50 Iy,
Ecnu vyactota 60 'y, BpemeHa cokpawatotcs npmnbn. Ha 20 %.
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10.3. UHaukaumsa nomex u nporpamMmbl yrnpaBrneHuUsi

Mpu nomexax U HEMCMPABHOCTSAX MPOrpamMMHbIA NepeknioYvaTenb WM ykasaTernb BbIKMOYEHWS
ocTaHaBnuBatoTcs. CMMBOJI, cCOBMagatloWwuii ¢ ykasatenem, coobLiaeT TUM NoMexu.

‘ HeT nycka, notomy yto curHan 3AKPbITO He nocTynun go 3axuma 8 oT cepBoMoTopa
BO3OYLUHbIX 3aCMIOHOK MU MOTOMY YTO KOHTaKT MexXay 3axuMamu 4 n 5 He 3aMKHyT.
OTKnOYeHne BbI3bIBAETCSH BO BPEMS BbINOSIHEHMS MW NOCHE OKOHYaHMS
nporpaMmmbl U3-3a NOCTOPOHHErO CBeTa (Hanp. nnams He noracro, TONfUBHbIE
KnanaHbl NpoTeKalT, KOHTYp AeTeKTopa nnamMmeHn gedekTHbIn unm T.0.)

A BosgywHble 3acnoHKM OTKPbIBAKOTCA Ha BpeMs NpeaBapuTenbHON NpogyBKy.
MpekpaweHune nporpammbl nycka, notomy 4to curHan OTKPbITO He nocTtynun go
3axuma 8 oT cepBOMOTOpPA BO3AYLUHbIX 3aCNOHOK. 3axumbl 6, 7 1 15 ocTatotca nog
HanpsbkeHmeMm, noka gedekT He ncnpasne!

\Y% OTKNOYEeHMe No NPUYNHE NMOMEXU B KOHTYPE KOHTPOMSA HanMyus niameHu.
v Bo3aylwHble 3aCNOHKM 3aKpbIBAKOTCSA B MOJIOXKEHNE 3aXMUTaHUS.
MpekpaweHne nporpaMmmMbl Nycka, MOTOMY YTO CUrHas O JOCTMXEHUM NOJTOXKEHMUS
3ananbHOro nrameHun He MOCTYNuIT 4o 3a)Xuma 8 OT CepBOMOTOpPA BO3AYLUHbIX
3aCOoHOK. 3axunmbl 6, 7 1 15 ocTaloTcs nog HanpshkeHneM, noka aedekT He
ncnpasrneH!
1 OTKNOYEeHME NO NPUYNHE HE NMOSYYEHNS CUrHana Hanmyus nramMmeHn B TedeHune

3aLUNTHOrO BpEMEHU.
Jlro6on cbom curHana nnameHu nNocrie OKOH4YaHUA 3alMTHOro BpeMeHU Bbi3biBaeT
OTKNKOYeHUe NporpamMmMHOro pene.

| OTKMIOYEHUe Mo NPUYMHE NOTepu CUrHana Hanmums nnamMmeHn Bo Bpems paboTsbl
ropenku. (Ecnu nepembiyka «B» ybpaHa oT WwTekepa NporpaMMHOro pere, Bbi3blBaeTcs
ABTOMAaTUYECKWI NMOBTOPHbIWA NyCcK).

Linkn ynpaBneHuss ropenkn MoxeT ObiTb MOBTOPHO BKMKOYEH HEMNOCPEeACTBEHHO mnocne
OTKMOYeHne nporpammHoro pene. [locne Bo3BpaTa (a Takke nocne yctpaHeHus gedekTa,
Bbl3BaBLUErO MOOKOHTPOSIbHYKD OCTaHOBKY, M MOCMe Kaxgoro obpbiBa 3aneKkTponutaHusd)
nporpaMMHbIA  MepeknioYaTens BpallaeTcsa A0 HayvanbHOrO MOMOXEHWs, MpUM YeM TOJbKO
3axumbl 7, 9, 10 n 11 HaxogaTcs nNog HaNpPsHKeHMEM CorflacHo nporpaMmme ynpaerneHus. Tonbko
nocre 3Toro NporpaMMHoe perie HavyMHaeT HOBbIW LMK MyCcKa roperiku.

BHum! He HaxmmanTe KHOMKY KBUTUpOBaHUA nomexm 6onee 10 cek.

1 KHonka
KBUTUPOBAHMS

Ve

/' NPEAYNPEXOEHUE!

(" - TlporpaMmHoe pene ABNAeTcs 3aWMTHbIM YCTPONCTBOM. [103TOMY HENb3s OTKPbIThb
€ro Unun BHECTU B HEro Kakne HMbyab noACTPOVKM NN U3MEHEHUS.

- [lporpammHoe pene OOMKHO BblTb OTCOEAUHEHO OT CETEBOrO Hanps>KeHUs Ao
nposefeHns kaknx Hnbyab paboT ¢ HUM.

- Bce 3awnTHbIEe PyHKLUMM AOMKHBI BbITb NPOBEPEHbLI NPU NYCKe YCTPONCTBA U

Kaxabln pa3 nocne 3aMeHbl NpegoXpaHnTens.
- Bopga vnu koHgeHcaT He JOoMKeH NonagaTh Ha NpPorpaMMHoe perne BO Bpems
paboThl Unu Npv NpoBeaeHnn TexobcnyxmsaHus.
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10.4. LAL1.25 c peTekTopom nnameHn QRB...

Tpebyembili MMHUMAarbHbBIA TOK AeTeKTopa
npu HanpsixxeHun 230 B nep.T. 95 pA

MakcnManbHbIN BO3MOXHbIN TOK AeTeKTopa 160 pA
Montoc + geTekTopa nogknwyaeTca nog 3axmm 23

OnunHa npoeoaga Aat4yunka

- B O4HOM Kabene c npoBoAamu yrnpasrneHus Makc. 30 m
- OTOENbHbIN Kabenb B NoTke makc. 1000 m
p_101818.30 .
[}
LAL 1.25 !
22 23 I

Ri max 5@ k.ohm
Q
// QRB. .

10.5. TexHMuYeckme AaHHbIe NPOrpPaMMHOro pene

HanpsixeHue nutaHus 230 B nep.T. -15/+10 %
YacTtoTa 50-60Tu, £6 %
MoTpebnsemas MOWHOCTb 3,5 BA
lMNpenoxpaHuTenb, BCTPOEHHbIN T6,3H250V, IEC 127
BHelwWwHWn ceTeBOW NpegoxpaHnTesnb Makc. 10 A

OnekTpoMarHMTHas coBmectumocTb OMC 89/336

JonycT. BXogHOM TOK Ha 3axume 1 5 A noctosHHbIN, Nk go 20 A
JonycT. Harpy3ka Ha 3axumax ynpasn. 4 A nocTtosHHbIN, UK go 20 A; Bcero makc. 5 A
Tok nepeknoyeHna mexay 1A
3axumamn 4 n 5
Knacc 3awuThbl IP40
HonycT. TeMnepartypa okpyxatLlen cpeabl
- paboTa -20...460 °C
[ 4
ollon
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11. TexobGcnyxuBaHue

OCTOPOXHO! Mepen ob6cnyXuBaHMEM TOPENKW BBIKIOYUTE HaMNpsiKeHUe U
3aKpOMTE pYy4Hble TOMMNUBHbIE KnanaHbl. [lpy npoBepke TrOpPenkn JoCTaTO4YHO
BbIKIMIOYNUTL TOK.

TeXO6CJ1y)KVI BaHUe ropernku

Ons obecnevyeHnsi HadeXHON paboTbl, OYNCTUTE INEKTPOAbl 3aXUraHus W MpPOBEpbTe WX
MonoXeHue.

MpoBepbTe NONOXEHUE, COCTOSTHME U YNCTOTY AETEKTOpa MraMeHMu.

Mpu HeobGxogmmocTu, NpouncTnuTe OUNbTPLI (HE pexe, YemM pas B rog).
3ameHuWTEe Conmo XWAKOro TONMMBa, €Crivi OHO U3HOLLEHO MIM NOBPEXOEHO.
YpanuTe nbifib M BRary U AepXXuUTe ropernky B YACTOM COCTOSIHUM.

MpoBepsiTe KayecTBO CXUraHWs MNpv NOMOLLM aHanu3a [ObIMOBbIX [a3oB MEPUOAMNYECKN
(kaxxabln pa3 nocne 3anosfiHEHUS TOMIMBHOIO 6aka, HO He pexe, Yem pas B rog).

PekomeHayeTcsi BbINOMHEHWE NPOMUIakTUYECKOro CEPBUCA FOPENkK pas B rof.

Hapgsop 3a oTonuTenbHOM yCTaHOBKOM

KoTenbHOe nomelleHne JOMKHO BblTb YNCTOW U ero ABepb 3akpbiTa.

Y6eautecb B TOM, YTO B OTONUTENbHON CUCTEME BCEraa OCTaToOMHO BOAbI (4aBneHus).
KoTten v gbimoBas Tpyba A0MmKHbI ObiTb perynapHo npoyvuLleHbl (He pexe, Yem pas B rog).

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

3awuTtute ropenky ot 6pbI3r BOAbI.

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

Ybeautecb B TOM, YTO 3a60p CBEXEro BO3AyXa B KOTENbHYIO OTKPbIT.

Y6eautecb B TOM, YTO NpegoxpaHnTenbHble YCTPONCTBA KOTENLHON M FOPEenku NpoBepstoTcs no
yKasaHuam HabniogaTtenbHbIX OpraHoB.

Cnepgute 3a TeMm, YTo KoTen ¢ o6opyaoBaHneM Bcerga B paboyeM COCTOSHUW.
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12. HeucnpaBHOCTU N UX yCTpaHeHUe

B cnyyae nomMexm wunm HeucnpaBHOCTU Heob6xoanumo BO-NMepBbIX NpPOBEpuUTb crneaywujne
OCHOBHbIe NpeanocCbINiKn pa6OTbIZ

Hanunuvne HanpsXeHus nuTaHusa 1 ynpasreHus B roperike.

MpaBnNbHOCTbL 3af4aHHbIX NAapaMeTPOB PerynMpoBOYHbIX U YNPaBSOLWUX YCTPONCTB.
CocTtosiHMe HopmanbHOW paboTbl NpegoXpaHUTENbHbIX U 3aWMTHBIX YCTPONCTB.

Mogady TonnmBa K ropenke, OTKPbITUE TONMMBHLIX KNanaHoB, KONMYeCcTBO Tonnuea B 6ake.
[JocTtaToyHOCTb BOAbI B CUCTEME OTOMMEHUS.

oo =

Ecnun nomexa He Bbi3BaHa MO Bbile yKa3aHHbIM NpU4MHaMm, HeoO6XO0AUMO NPOBEPUTH OYHKLMMK
pasHbIX y3rnoB ropenku. Ecnn nporpammHoe pene GNOKMpoOBaHO (CUrHasnbHLIA CBET TFOpUT),
HeobXxoQUMO KBUTUPOBaATb OMOKMPOBKY HaxaTMeM KHonku. [openka 3anyckaeTcss nocrne
BO3BpalLEHNs [OMCKa MNPOrpaMMHOrO pene [0 MWCXOAHOro TMOMOXEeHUs, M Korga papyrue
npegnockinkM paboTthl cywecTByOT (CM. pasgen «ABTomaTtuka ropenku: OnucaHve paboTbi»).
Cnegnte 3a paboTon ropenku. 3Hak, y KOTOPOro OUCK MpOrpaMMmHoOro perne GrokupyeTcs,
yKa3blBaeT BO3MOXHYIO MPUYMHY noMexun (cM. « MHOMKaumns noMex n NnporpaMmmbl yrpasneHus»).
Monb3ynTechk n3amepuTenbHbIMKU NpnubopaMu Npu NONCKE HEUCNPaABHOCTEN.

HEUCIMNPABHOCTb | BO3MOXHASA MPUYUHA | YCTPAHEHUE
1. NMomexa npu nycke
KoHTyp paboTbl 3aMKHYT, HedekTHoe nporpammHoe pene | 3ameHuTe

ropernka nnum I'IyCKOBOI7I LMK
nporpamMmmMHoro pene He
3anyckatoTcs. YkasaTenb
nporpamMmmHoro pene
OCTaHaBNUBaeTCs y

CMBOIa .

2. [OBuvrarenb

[Buratens ropenku He O6pbIB rMaBHOM Lienu BbisicHuTe npuynHy obpbiBa
3anyckaeTcs.
Byget oTknoyeHne Tepmopene cpaboTano lMpoBepbTE HACTPONKY,
(cumBon 1). KBUTUpYWTE

[edeKTHbIV KOHTaKTOp OBWI. 3ameHuTe

OedekTHbI ABUraTens 3ameHuTe

CepBOMOTOp HE AOCTUrHET
NOMNOXEHNSA 2-01 CTENeHn
BO3AYLUHbIX 3aCMOHOK:

- AeeKTHbI CEpBOMOTOP 3ameHuTe

- 0edEKTHbIN KOHLIEBOW 3ameHuTe
BblKMNtoYaTenb cepsomMoTopa

- HenpaBubHasa HacTpoKka MpoBepbTe M UcnpasBbTe
Kyna4ykoBoro gvcka

- BO3[yLUHblEe 3aCMOHKN lMpoBepbTe U NcnpaBbTe
3aeganucb

O6pebIB Lenu ynpasneHns BbisicHuTe npuynHy obpbisa (CM.

cxemy uenen).
MpoBepbTe paboTy nporp. pene
3ameHuTe gedekTHoe pene
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HEUCIPABHOCTb

| BO3MOXXHAA NPUYUHA

| YCTPAHEHUE

3.

Momexa po3xura
[euratens ropenku
3anyckaeTcs, HanpsXxeHue
ynpaBreHusl OT Nporp. pene
K TpaHccopmaTtopy
3aXUraHus! BKIOYEHO, HET
nycka, 4Yepes KOpoTkoe
BpeMs bygeT oTKnoYeHne
(cumBon 1).

,D,BI/IFaTeJ'Ib BEHTUNATOpPA
3anyckaeTcs, HanpsXxeHue
ynpaBneHus oT nNporp. pene
K TpaHccopmaTtopy
3aXraHmsa He BKITMHOYEHO,
HeT nycka, Yepes KopoTKoe
BpeMs bygeT oTknoYeHe
(cumBon 1).

rpﬂ3HbIe NN N3HOLWIEHHbIEe
ANEeKTPOoAbl 3aXUraHus,
noepexaneHHaa naonauma

Cnuwkom 6onbLuon 3asop
MeXxay anekrpogamu

MoBpexaeHHbIN kabenb
3NeKTpoaoB

HedekTHbI TpaHchopmaTop
3aXuraHug

HedekTHoEe nporpaMmHoe pene

LUtekep kabensa nutaHus
TpaHcdopmaTopa 3axunraHns
OTCOEOUHUICA UNnn
nospexaancs

OyuncTute Unu 3ameHuTe

Moaperynupynte cornacHo
UMHCTPYKLUAM

3ameHuTe

3ameHuTe

3ameHuTe

CoeanHuTe UnNu 3aamMeHnTe

oilon

4. daken He obpa3yeTcs
[suratens ropenku MarHuTHbIN KnanaH He 3ameHuTe gedeKTHyI0 YacTb
3anyckaeTcs, po3xur nget | paboraer:
HopmarbHo, Yepes - AedeKTHbIM MarH. KrnanaH unm
KopoTkoe Bpems byaet KaTyLuka
oTKMoYeHne (cumeon 1) . - NpoBof NoBpexaeH
- pedekTHoe nporp. pene
Tonnueo He nogaeTcs Conno 3abuTto nnu nsHoweHo | OuncTUTe NN 3aMeHnTe
HepocTtaTtoyHoe aaBneHue Cwm. pasgen «TonnmMBHGIN HAacoc»
pacnbineHus Tonnmea
HenpasunbHoe HanpasneHue | MicnpaBbTe nopagok gas
BpaLleHns ABuraterns ropenku
5. TonnuBHbLIN Hacoc
Tonnueo He nogaeTca unn | MpA3HBI HUNBTP Mpoynctute unm sameHuTe
AaBreHne pacnblneHns
HW3KO lMpoTeuka Bo BcacblBaloLLEM WcnpaBbTe
TpybonpoBoae
[MponsBoguTENBHOCTE HAcoca
nagaert:
- OeEeKTHbIV U N3HOLLEHHBIN
Hacoc 3ameHuTe
"pOMKMIA MexaHU4ecKuii Hacoc BcacbiBaeT Bo3agyxa 3aTtaHuTe coegnHeHns
Lym - CMNWLLKOM HW3KOe [aBreHune Mpouynctute puUnbTp
Ha BXOe Ha Hacoc MpoBepbTe 1 NnogperynupymTe
[aBreHvne
6. [Mocne o6pasoBaHMA NnaMmeHn bygeT o6pLIB
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Mnama 3axuraetcs. MNpu
nepeknioYeHNN ropernkn Ha
2-yi0 unu 3-10 CTyneHb,
daken racHeT n byget
OTKIIOYEHMNE U NMOBTOPHbIV
nyck (nepemMbivka «B»
ybpaHa oT wrekepa
nporpamMmmHoro pene).
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HenpaBunbHaga HacTpolika
ropernku

[psA3Hble hUNbTPLI
3abuToe conno
[edeKkTHbIN MarH. knanaH unm

KaTyLlKa U NOBPEXOEHHbI
nposon

McnpaBbTe

Mpounctute
3ameHute

3ameHute ,El,e(*)eKTHyI'O 4YacTb

HEWCNMPABHOCTb | BO3MOXHASA MPUYUHA | YCTPAHEHUE
7. Tonnueo cTeKkaeT B TOMKY
Bo Bpem4a npocTtosa Tonnmeo | [lehekTHble MarH. KnanaHsbl 3amenuTte
CTeKaeT B TOMKy
8. CO6ou no npuynHe AeTeKkTopa NilaMeHn (=OTKNnKo4eHue)
OTkrtoyeHne Bo Bpems HenpaBunbHoOe nonoxeHue McnpaBbTe
npoayBKx unu paboTbl AeTeKkTopa nnameHu
[pA3HbIN OeTeKTop nramMmeHu Ouuctute

OTknoYeHne B cTagum

ocTaHoBrneHus (cumson Q)

CnabbIv UBeT nnamMmeHu

[edeKkTHbIN unn yctapesLLmnn
OEeTeKkTop nnameHu

NMOCTOPOHHErO LUBeTa

[edeKkTHbIN unn yctapesLumnn
OeTeKkTop nnameHu

NMOCTOPOHHErOo LUBeTa

Tonnmeo Unu Harap ropuT B
rorfioBke

MarHuTHble KnanaHbl He
3aKpblBaloTCA

[edekTHOE nporpaMmHoe pene

JIOXHbIN curHan nnamMmeHu ns-3a

HedekTHOe nporpaMmHoe pene

JIOXHbIN curHan nnamMmeHu ns-3a

[poBepbTE HACTPOKKY FOPENKN

3ameHuTe

3ameHuTe

Heponyctnte nocTopoHHEro
uBeTa

3ameHuTe

3ameHuTe

Heponyctnte nocTopoHHEro
uBeTa

Cwm. paspgen «lopenoyHas
ronoBka»

MpouncTnTe, NcnpaBbTe UNn
3aMeHnTe

9. Tlopeno4yHas ronoBka
Ouddysop nporopen

HenpaBunbHasa HacTporka
BO3[4yXxa Ans ropeHns

HepocTtaTtoyHaa BeHTUNALMSA
KOTENbHOro NomeLLieHns

oilon

Mpn HeoBXoaNMOCTM 3aMeHUTe
Andpchy3op

HacTtpoute

[oGaBbTe NpuTOK BO3ayxa
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Tonnveo unn Harap BHyTpu
roN10BKU
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HenpaBunbHoe pacctosiHe
conna oT guddysopa

HenpaBunbHbI pasmep unm
TMn conna

M3HoLwweHHoe cono

Mopperynupynte

3ameHuTe nogxopsilee

3ameHuTe

oilon
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13.

CBoAHbLIN NUCT
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Tun KoTna
Tun ropenku
3aBogack. Ne ropernku

JaTa MOHTaxa
MoHTaXHuK

MNpouee

oilon
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oilon
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