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1
MpeaynpexneHus, NpMMeHsieMble B TEKCTe

TwaTtenbHO O3HaKOMbTECb C HacTodAwmM PykoBogcTtBoM Ao Hadana paboTt no
MOHTaxy, perynmpoBke n texobcnyxmsaHuo ropenkn. Heobxogmmo cobnogatb
WMHCTPYKUKUKM HacToqwero PykoBoacTtea.

B atom PykoBoacTtBe mcnonb3oBaHbl TpY TuNa npeaynpeauTenbHbIX TEKCTOB C
cumBonamn. O6paTnTe Ha 9TM TeKCTbl ocoboe BHuMMaHue. [lpumeHarTCA
npeaynpeauTenbHble TEKCTbI CRneayowero Tuna:

OCTOPOXHO! bByabte octopoxHbl! [laHHOE nNpeaocTepexeHue ykasblBaeT Ha To,
4YTO HecobngeHNEe NHCTPYKLMIA MOXET OblTb ONACHLIM M NPUBECTU K TPaBMaM.

NPEOYNPEXOEHUE! bByabte akkypaTHbl! [laHHOE npeaynpexaeHue ykasbiBaeT Ha
/'* TO, 4YTO HecoOnwAeHWe WHCTPYKUM npu paboTe C ropenkol MOXEeT BbI3BaTb
/[ * \ noBpexaeHue y3noB U ropernku, UNuM HaHecTn yuepb B TEXHOMOrMYEcKOM npouecce U

OKpy»KatoLlen cpege.

BHumaTenbHO npountante gaHHoe npumedaHme! OHO COLEPXKUT BaXKHYHO

BHum!
MHopmaumtio.

XPAHUTE HACTOALLEE PYKOBOACTBO C NPUIIOXEHHbLIMU
SNNEKTPOCXEMAMMU NoA PYKOWU, HEOANEKO OT NOPEJIKWU!
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O6uwee

Mopenkn Oilon RP-90 H npeactasnsawT coboM NOMHOCTbIO aBTOMAaTUYECKME rOpenku Ans
CXKUraHusa masyTta 1, KpaTKOBPEMEHHO, NErKoro AM3enbHOro Tonnmea.

Otn ropensikmn MorytT npumMeHATbCA B OONbLUMHCTBE OTOMUTENbLHbLIX CUCTEM, Hanpumep, B
BO,EI,OFpeIZHbIX M NapoBbIX KOTNax U BO3AYyLWHbIX o6orpeBaTen;|x.

Bo3gyx ons ropeHust nogaeTcs BEHTUNATOPOM, PachoOfiOXXEHHbIM B O4HOM KOPMNyCe C roperikomn.
BeHTURATOp paccunTaH gns nogayun Bo3gyxa nof AOCTAaTOYHbIM, CTabunbHbIM gaBneHueMm, npu
yeM nonyyaetcs 6e3ynpeyHbIn PO3XKUT 1N XOPOLLEEe KaYeCTBO FOPEHNS B COBPEMEHHbIX TOMKax.

[openka npurogHa pAns CXWraHus MasyTa C BA3KOCTbO He Bbiwe 200 mwm*/c (cCT) npu
Temnepatype +50 °C.

Tonnueo, NocTynarwLiee K ropenke, AOMKHO BbiTb npodunbTpupoBaHa. CteneHb unbTpauumn
ponyckaetcs oo 125 um.

BaskocTb TOMMMBa, nocTynawwee K ropenke, gonyckaetca go 70 mm?*c (cCt). [HaBneHue
TOMNMBa Ha BXOAE B ropenky ykasaHo B pasgene «[laBneHue TonnvBa Ha BXo4e B Hacoc»
HacTosLero pykoBoacTea.

TemnepaTtypa pacnbifieHus TonnmMea AOMMKHO OblTb YCTAHOBIEHA TakK, YTO BA3KOCTb TOMMMBA Ha
conne He npesBbiwaeTt 16 mm?/c (cCT).

Tonnueo nogorpeeaeTca 40 TeMnepaTypbl pacnbifeHns nNpy noMoLmn nogorpesartens ropenku.
TemnepaTtypa perynumpyeTtcs TepMoCTaToM.

KpaTkoBpeMeHHO [onyckaeTcs Takke CXUraHue ferkoro Xuakoro (Ou3enbHoro) Tonnvea C
BA3KOCTbIO OT 4 go 12 mm?/c (cCT) npu Temnepatype +20 °C.

[aBneHune pacnblineHna Tonnmea ykasaHo B pasgene « TONfnBHbIA HACOC».

[openku uncnonb3ylTCAa C OBYXCTyneH4yatow perynuposkon «high-low» (6onbwon-manbin
cdaken). OHM ocHaweHbl ABYMS TOMSIMBHbIMW COMSIaMW, KOTOPblE MMEKT WHAUBUAYanNbHOE
ynpaBneHne MarHUTHbIMW KnanaHamu. TOMNUBO pacnbifaeTcs noA AaBfieHUeM, CO34aHHbIM
TOMMANBHbBIM HACOCOM FOpPESIKU.

MakcumanbHbI gnanasoH perynupoku ropenku 50 - 100 %.

Makc. noTpebHOCTb BO3ayxa ANS FOPEeHUs: Ha Kaxable CXuraemble Kuno Tonnvea TpebyeTcs
15 m® Bo3gyxa.

MporpamMmmHoe perne ynpaBnsieT U KOHTponupyeT paboTy ropernku.
MOLLHOCTb roperiku yrnpaBnseTcs TepMocTaTaMu U npeccoctTatamm OTONUTENbHOrO KOTha.
MOLLHOCTb roperiku ynpaBnseTcs TepMocTaTaMu Unn npeccoctTatamm OTONUTENbHOrO KOTha.

Knacc 3awunTbl ropenku: 1P20

HanpsxeHue ynpasneHus: 230 B (-15 %...+10 %), 50 'y, 1-dpasHoro Toka
Hanpsbkenune nutatowen cetn: 400 B (-15 %...+10 %), 50 'y, 3-dpa3Horo Toka
MoTpebnsiemasi MOLWHOCTb: 5300 BT, 8,9 A

TemnepaTtypa okpyXxatwLlien cpeabl Npyu paboTte ropenku gormkHa oeitb 0...+40 °C.
Mpw nepBomM nycke ropenkn Heob6xoauMo NPOBEPUTE:

NPaBUbHOCTb NOAKMIOYEHUN,

NPaBUNbLHOCTb HACTPOWNKN PErynaTopoB U yNpaBnslowWwmx YCTPONCTB KOTNa,
4YTO KOTEen ¢ o6opyaoBaHMEM rOTOB K 3KCMnyaTauum,

YTO B CUCTEME OTOMMEHUSA JOCTAaTOYHO BOAbI,

YTO Ha ropersky NnocTtynaeT 4OCTAaTOYMHO BO34yXa ANS rOPeHUs,

YTO KnanaHbl U KpaHbl TpybonpoBoaa OTKPbITHI,

Hanuyne Tonnuea B Gake,

noaxoasyt TemnepaTtypy Tonnuea (BA3KOCTb),

e cobnioageHne MHCTPYKLUMIA N3FOTOBUTENEN KOTNA N FOPErIKM.
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ﬁ NPEOYNPEXOEHUE! YcTaHoBUTE Tropenky TakuM oOpa3om, 4ToObl OHa He
/[ *\ Bubpuposana. Bubpaumsi MoxeT NnOBpeanTb rOPesKy 1 ee yanbl.

~ NPEAYNPEXOEHUE! [o nepBoro nycka BbiNyCTUTE BO34YyX M3 TOMJIMBHOIO Hacoca u
1 ybeautecb B TOM, 4TObObl Hacoc He pabortan Bxonoctyt. CM. pasgen «TOMUBHLIN
Hacoc».

NMPEAYNPEXOEHUE! [Jo paboTbl Ha Au3enbHOM TonnuMBe, HeobGxoaAMMO
OTKIIOYNTL NoforpeBaTenb TONAnea.

OCTOPOXHO!
B cnyyae noxapa unuv np. onacHocTy:
- OTKNIOYUTE TOK C roperiku
- NepeKkpownTe rmaBHbI OTCEYHOW KpaH TOMNMMBa, Haxo4sLWUNCcs BHe
34aHus
- npumuTe Heobxoanmble Mepbl
- CBSDXMTECH C AEXYPHbIM.

OCTOPOXHO! He ncnonb3ynte OTKPbITOrO OFHSA MPW NPOBEPKE FOPEesiku UnuM Kotna.
He xpaHuTe orHeonacHble BelecTBa B KOTENIbHOM MOMELLEHUMN.

OCTOPOXHO! [MpoBepbTe, YTO MIOKM KOTNA 3aKpbITbl BO BPpEMS nycka u paboThbl.

e e -

OCTOPOXHO! He npukacantecb k TonnmeHomy TpybonpoBogy BO Bpemsi paboThl
ropenku. Tpybbl ropsyn.

MoHTax ropenkum u perynvpoBka B COOTBETCTBMM C MHCTPYKUMAMU W PETYNSIPHLIA CepBUC
rapaHTupytoT 6ecnepebonHyto paboTy roperku.

BHuM! MoHTax n TexobcnyXuBaHue HacTOsLWEN ropenku, paboTtatwwen Ha masyte, MoOryT
OblTb  BbIMOMHEHBI  TOMBKO  KBAanNUMUUUPOBAHHBLIM  CMELMANMCTOM C  Yy4eToM
TpeboBaHMn K KOMNETEHTHOCTU CNELNANMCTOB HehTerasaoBoro o60pygoBaHms.

FopenKy cneayet yCTaHOBUTH Tak, yToObl Ban ABuratens Haxogunca B rOpM3OHTaNIbHOM
NONOXEeHUN; ogHaAKo, Npu 3TOM, ropesfika He gOoJIXHa ObITb pacnonoxXxeHa BBepx AHOM.

Mcnonb3ynTe TONMbKO OpurMHanbHble 3anacHble Yactu. [pu 3akase 3anyacte Heobxogumo
yKasaTb TUMN 1 3aBOACKOW HOMEP ropenku (CM. Ha Tabnuyky ropenku).
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TexHn4yeckue AaHHbIEe ToOpeJsikKun

3.1.

3.2.

O6uee

e JrieKTpMYEecKMe NOAKNIYEHNSA C MOMOLLBIO COeAUHUTENEN Tuna euro (WTekepsbl)

e MporpaMmHoOe pefne UHTErpupoBaHO C ropernkon

e OTKpbIBAKOLWMIN, KpeNexHbln hnaHew CHabXeH 3alnTHbIM KOHLEBbIM BbIKMoYaTenem
e repeknyaTens ynpasneHus

[ ]

perynumpoBka nogayun Bo3gyxa ¢ NOMOLLbI0 cepBoOMOTOpa

JononHutenbHbIe KOMNJIEKTYHOLWMNE YCTPONCTBA

e CcyYyeTyukm paboumx yacos
e pacxogomep Xugkoro TonnvMea
e MaHOMETP C KranaHoM ANS XUAKOro Tonnmea

Tabnuua MoLwHOCTEeNn

["openka RP-90 H

MowHocTb,  Kr/4 30-90
kBT 340 - 1000

OBuratenb ropenku

3~,400B, 50Ty

MouHocTb, KBT 2,2

Tok, A 4.7

Yucno obopoToB, 06/MUH 2870

[MporpammHoe pene LAL1.25

CepBomoTop SQN

CoeaunHeHne Tonn. R 1/2"

LunaHra

TonnueHbIA HAcoc E6

MoporpeBaTenb

3~,400B, 50 'y

MouHocTb, KBT 3

Macca, kr 69

Ma3syT 1 kr/u = 11,33 kBT/v
Jlerkoe xugkoe Tonnueo 1 kr/y = 11,86 kB1/4 (1n/4 = 10 kBT/4)

oilon
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MoHTax ropernkmu

41.

4.2.

4.3.

KpenneHue ropenku

lMnamsa He OOMKHO NpuMKacaTbCs K CTEHKaM TOMKU B HUKakon Touvke. Ecnu aTto He pgocTturaemo,
Heo6XxoQMMO 3alMTUTL Takue MecTa TOMKU OrHeynopHon obmypoBkon. OcobeHHO, 3TO MOoXeT
BCTpeyaTbCs B 3aHEN CTEHKE KOPOTKOW TOMKW.

1 MoHTa)kHasa nnuTa

2  Wsonupylowas nnuta
mii 3  Tennowusonsauus

L 220

OCTOPOXHO!
["openka He JormkHa ObITb pacnonoXxeHa
BBEPX AHOM!

Ona KpenneHus ropenkm B MOHTaXHYyl NnuMTy HeobxoAumo npocBepnuTb 4 OTBepCTUs C
pe3bbonn M10 cornacHO pUCYHKY.

NMoBopoT ropenku

B ctaHgapTHOM MCMOSTHEHUN roperka OTKpbiBaeTCs Haneso.

//| NMPEAYNPEXAOEHWUE! Mepen oTKpbITUEM FOPESKM BbIKIIOYMTE HanpsikeHue.

[C——

AneKTpnyeckme coeguHeHuUsA

BmecTe ¢ ropenKon NOCTaBNAKTCA 3NIEKTPOCXEMbI, COrNTaCcHO KOTOPbIM ropersrika nogkriro4yaeTcA.
MNoakntoveHne ropenkn K aneKTpoceTn Heobxoaumo OCyLecTBUTb C y4eTOM 0BLWNX N MECTHBbIX
yKasaanZ, a TaKxe Tpe6OBaHI/Il7I K 3NEeKTpu4eCcknm noakmnrny4eHnAM, BbI3BAHHbIX CaMbIMU
noakni4vyaembiMn 3neKTponp|/|6opaMV|.
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PaboTa ropenku

lopenka cHabxeHa nepeknovatenem ynpasneHus 0-1-2 (BbIGOp CTyneHM MoLWHoOCcTM). B
nonoxeHun 0 ropenka oCTaHOBMEHA, U HaNpsXeHue ynpasneHus He nogaeTcs K nporpaMmMHOMY
pene. B nonoxeHun 1 ropenka paboTtaeT noa ynpasneHuem ynpasnstowero npubopa 1-ou
CTyneHn MowHoCTU. B nonoxeHuu 2 nepeknioyaTtens ropenka paboTtaeT nog ynpasneHuMeM
ynpasnsoowmx npubopos 1-oi n 2-on cTyneHen.

MpeaBaputenbHaa npogyBka MNpoM3BOAMTCA C 0ObeMOM Bo3gyxa 2-e cTyneHu. [lpu aTtom
rmaBHbI MArHUTHLIN KNnanaH 1 MarHUTHbIN KnanaH 1-0M CTYNEeHN OTKPbITbl @ MarHUTHbIN KnanaH
2-01 CTYNEeHM 3aKpbIT.

Mocne npoayBku BO3AyLUHbIE 3ACMOHKM MOBOPAYMBaloT B NonoXeHne 1-o/ CTYNEeHU MOLLHOCTMW.
MarHuTHbIn knanaH (1-as cTyneHb) 3akpbiBaetcs. ConnoBown knanaH OTKpbiBaeTcs. TOnAMBO
noctynaet Ha conno 1-oM CTyneHW U BbIXOASALWMWA M3 COMfa pacnbifIeHHbIN TONMMBHBLIN TyMaH
3axuraeTcss BO3OENCTBMEM WUCKPbl. LMK posdxura KOHYaeTcs MOCrne WCTEYEeHUs BPEMEHW,
onpeaeneHHoro nporpamMHbiM perne. Fopenka pabotaeTt Ha 1-0i CTyneHu.

Koroa TtemnepaTypa wnuM JaBneHue KoTna noAgHMMAaeTcsl Bbllle YCTaBkM YMNpaBnsiowero
npubopa 2-o1 cTyneHu, ropenka octaeTcsa paboraTb Ha 1-0i CTyneHu.

Korga Temnepartypa vnu gaeneHue Kotna HWXe yCTaBku ynpasnsiowiero npubopa 2-on cTyneHu
MOLLHOCTW, nojaya BO34yxa yBenmMuuBaeTCs, U MarHMTHbIN KnanaH 2 OTKpbliBaeTcHd. TonnmeBo
nogaeTcd Ha conno 2-on cTyneHu. BosgylwHble 3acnoHKM MOBOpayMBaloT B MOMoOXeHue 2-0u
CTyneHu MowHocTu. [openka paboTaeT Ha 2-0 CTyMeHW.

Korga TemnepaTypa uwnu pJdaBneHue KoTna nogHUMMaeTcs Bblle YCTaBkM YNpaBnsiowero
npubopa 2-o01 CTyneHu, roperika NepeknioyaeTcsa Ha Ppexum 1-on CTyneHu.

Korga Temnepatypa wnu pJaBreHue KoTna MnogHUMAaeTCsl Bbille YCTaBKM ynpaBndwoLlero
npubopa 1-o1 cTyneHn, ropenika octaHaBnMBaeTcd (BO34YyLIHAsA 3acroHKa 3aKpbiBaeTcs).

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

A-420Z
1 TonnueHbI DUNLTP 10  MarHuTHbIN KNnanaH, 1-aa CTyneHsb,
2 TonnueHbIA Hacoc 6e3 Npobku HopMarbHO OTKpbIT, NO
3 TlMoporpesartenb 11 MarHuTHbIN KNanaH, 2-as CTyneHb,
4 Peryn. TepmocTtar + TepMOCTaT HUXHEro npegena HopMarbHO 3akpbIT, NC
5 OrpaHnuynTenbHbIN TepMocTaT 12 [poccenbHada npobka & 1,2 mm
6 MaHomeTp, kpaH a4ns MmaHomeTpa (gon. obopya.)
7 TepmomeTp A Tonnueo, oTcoc
8 HeBoaBpaTHbIN KnanaH B Tonnueo, Bo3BpaTt
9 [naBHbLIN MarHUTHbIN KNana,

HopMarbHO 3akpbIT, NC
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6. ABTOMaTUKa ropenku

6.1.

Cxema uuknoB padoTbl
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KoHTyp paboThbl

BeHTunatop/Tonn. Hacoc
TepmocTtat/npeccocTtar, 1-as CTyneHb
TepmocTtat/npeccocTtar, 2-as CTyneHb
TpaHchopmaTop 3axuraHus

[MaBHbIN MarHWTHbLIA KNanaH

MarH. knanaH 1, 1-aa ctyneHs, NO
MarH. knanaH 1, 2-as ctyneHb, NC
CwurHan nnameHun

= TOYKa BKMOYEHUSA 2-01 CTyNeHn

TOYKa BKMHOYEHNSA 3aKPbITOTO MOMOXEHWS
TOYKa BKMHOYEHUS pexXrMa posxura u 1-oi cTyneHu

= >ecTko cBsizaHo c I, pasHuua +6°

=
CurHansl ynpasneHua

0]

Q
w
X

p_1091738.1

pZZ77722727727)

,D,OI'lyCKaeMble BXOHblI€ CUTHarbl Nporp. pene

BosgylwHasi 3acrnoHka
CepBomoTop

Mporp. nepeknoyaTenb BbIKNIOYEH
XorocTble Wwarn nporpamMmmHoOro
nepeknoyartens, BpemMs 4o
CaMOOCTaHOBKM NMPOrpamMMHOro
nepeknoyartens

Tpebyembin curHan nycka Ha
Knemmy 8 nporpammHoro pene

YcTaHaBnMBaeMble TOYKM nepekriYeHna Ha KyJadkoBbIX ONCKaxX cepBoMOTOpa

= TOYKa BKMNIOYEHUS MarH. KrnanaHa 2-on CTyneHn MOLHOCTH
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6.2.

OnucaHue paboTbl

1

1.1

Ycnosua ans nycka

e nomMexu 1 6NOKNPOBKN KBUTMPOBAHDI

e KOHLEBOW BbIKMNOYaTENb NtOKa ropenkn 3amkHyT

e epeknioyvaTens ynpasneHns B nonoxeHun 1 nnu 2

e MporpaMMHOe perie B UICXO4HOM MOMNoXeHuu (ykasaTenb pene y cumBorna 4)

e TemnepaTypa TOMMMBA > MUHUM. UMK PErynsaTop TemnepaTtypbl (MMHUM.) 6annacupoBaH
(oms.Tonnmeo)

e koHTakT C/NC TepmocTaTta unm npeccocrtarta 1-oi CTyneHun 3aMKHyT

e KOHTaKTbl BHELUHEN Lienu ynpaBfeHns NyCKOM 3aMKHYThbI.

Myck (ykasaTenb NporpamMMHOro pene coBrnagaeTt ¢ CUMBOSIOM 4)

e KOHTYp paboTbl 3aMbikaeTcs

e nycKoBas nporpamma nporp. pene sanyckaeTcs

e npeaBapuTenbHOE 3aXuUraHue HaunHaeTcs

e CEpBOMOTOp NepexoauT Yepes Touky BkodeHus 111 go Touku 1V (curHan ynpasneHus
OT 3axuma 6/8 nporp. pene)

e [BuraTenb ropenku (BeHTMNATopa U TONSIMBHOIO Hacoca) 3anyckaeTcsl U rMaBHbIN
MarHUTHbINA KnanaH OTKpbIBAeTCA CUrHanoM oT TOYKM BKNoYeHus IV KoHueBoro
BbIKNOYaTens

e LIMPKYNAUMOHHAA NPOMbIBKA COMNMOBOro KnanaHa TensbiM TOMIMBOM HayMHaeTCcs.

YkasaTenb nporpaMmMHOro pere coenagaeT ¢ CUMBOJIOM A
e CEpPBOMOTOpP NEPEXOAUT A0 TOYKM BKIoYeHUst | (BO34. 3acrnoHKa OTKpbITA) HAa BpeEMs
npegBapuTenbHon npoaysku (ok. 22,5 ¢) (curHan ynpaeneHnsa oT 3axkuma 9 nporp.
pene).

YkasaTenb nporpaMMHoro pene coenagaeT ¢ cumeosiom B
e poOBepKa KOHTypa KOHTPOMNS Hanuuus nnaMmeHu
e OTKJIHOYEHME B Cry4Yae NOMEXWN B KOHTYpPE KOHTPOMS Hanuyus nnameHu.

YKkasaTenb NporpamMMHOro pene cosnagaet ¢ CUMBONom ¥
e Mpo/lyBKa BbINOMHEHa (CUrHan ynpasrneHus oT 3axuma 9 nporp. pene BbIKMYaeTcs)
e CEpBOMOTOP MepPexoauT A0 TOYKU BKMoYeHUs |11 (MOWHOCTb po3xura /1-asa cTyneHs).

3awmTHoe Bpems (5 ¢) HauynHaeTcs

e MarHuTHbIN KnanaH 1-o cTyneHn 3akpbiBaeTcs (CurHan ynpasneHus oT 3axuma 18
NporpaMmMHOro pene BblKNo4YaeTcs)

e COMIOBON KNnanaH OTKPbIBAETCH M TONSIMBO NOAaeTcsa Ha conno 1-oM cTeneHun

e TONMMBHbIA TYMaH, BbIXOAALMIA Yepes COMMo, 3aXnraeTca BO3AENCTBMEM UCKPbI.

YkasaTenb nporpaMMHoOro perne coenagaet ¢ cumsonom 1

e 3alUTHOE BPeMs OKOH4YaeTcs

e [0 3TOr0 MOMEHTa nnams AOXHO ObiTb 3axaTto. B gpyrom cnyyae Bbi3biBaeTcs
OTKJIIOYeHMe NPorpamMmMHOro perne npu oTCYyTCTBUU CUrHanNa Hann4yus nnameHu.

e nnams roput Ha 1-0oM CTYyNEeHN MOLLHOCTM

e nwobas HemcnpaBHOCTb CUrHaNa NnameHn Nocne NCTeYeHNs 3aLnTHOrO BPEMEHM
Bbl3bIBAET OTKIHOYEHUE NPOrpamMmMHOro pene (CM. NyHKT 7/nepemblyuky «B»).
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7  YkasaTenb NporpaMMHOro pene cosnagaeTt ¢ CUMBOJIOM | (paboTa)
e PO3XKMUI KOHYaeTCH
e porpamMMHbIV NepeknYaTenb NPoOrp. pefie octaHaBnNMBaeTcsa Ha nepmos paboThl
nocre XonocTbIX Llaros
e curHan ynpasneHus ot 3axxmma 20 nporpamMmMHOro pene Ha nepuog paboThl
e Ecnun nepeknioyaTenb ynpaBneHUa HaXoauMTcst B NonoxeHun 2 n koHtakT C/NC
TepmocTarta unu npeccocrarta 2-oil CTyneHn 3aMKHYT, CEPBOMOTOP NepexoauT A0 TOYKU
BKNtoYeHus | (2-aa cTyneHb / BO3QyLLHAsA 3aCliOHKa OTKPbITA)
e MarHuUTHbIW KnanaH 2 (2-o1 cTyneHu) oTKpbiBaeTCcsa Noj ynpasfieHNneM KOHLLEBOro
BblkMNtoyatena V
e Tropernka octaeTcda pabotaTb Ha 2-0i UnNu 1-oM CTyneHn Nog KOHTPOSEM NPOrpaMMHOro
perne v nog ynpasrneHnemM TepMocTaTa Uinm npeccoctara 2-ov CTyneHn
e Korga Temnepartypa unu gaBrieHne NogHMMaeTcs Bbllle YyCTaBkM TepMocTarta unm
npeccocTtarta 1-ov CTyneHu, ropesnka ocTaHaBnMBaeTcs
e OTKMIOYEHMe Npu NoTepu cUrHana nnameHu Bo Bpems paboTsl (nepemMbiyka “B*
MMeeTCs B LUTEKKepe NporpaMMHOro pene) (3awmtHoe Bpems < 1 ¢)
e OCTaHOBKa M MNOBTOPHbIN NycK (NyHKT 1) Npu NoTepu curHana ninamMmeHu BO Bpems
paboThl (nepemblyka “B* cpesaHa).

Mepembluka “B“ cpesaHa Ha 3aBoge-U3roToBUTENE.

8 [MoOoKOHTPONBHBIA OCTAHOB (KOHTYP paboThl pa3MbikaeTcd)

e MporpaMMHbIA NepekmnYvaTenb 3anyckaeTcsa u paboTaeT 3a JONyCTUMOE BpeMs

nocnegytoulero cropaHus (15 c)

e [MaBHbIN MarHUTHbLIN KfanaH 3akpbiBaeTcs
MarHUTHbINA KnanaH 2-oi CTyMNeHun 3aKkpbiBaeTcs
MarHUTHbINA KnanaH 1-on CTyneHn OTKPbIBAETCS 1 COMSIOBOW KranaH 3akpbiBaeTcs
ABUraTenb roperniky (BEHTUNSATOP M TONJIMBHbBIA HACOC) OCTaHaBNMBaeTCA
C CMrHanom ynpasneHus ot 3axuma 11 nporpaMMHOro pene cepBoMOTOp NepexoanT
00 TOuKkM BKkNtoyeHusa |l (Bo3gyLliHasa 3acrnoHKa 3akpbiTa).

9  VYkasatenb NporpaMMHOro pene coBnagaeTt C CUMBOMOM <4

e MporpamMMHbIV NepeknYaTenb ocTaHaBNMBaeTcs

e [ONycTUMOE BpeMms nocnegywouero cropaHus (15 cek.) okaHumMBaeTcs

e Ha4dMHaeTCA TeCTupoBaHue C I/IMI/ITaLI,I/IeI7I nnameHun. OTKNYeHne no CurHany nnameHu
Hanp. B cneayrowmnx cny4vaax:
- NnamM4a He noracno no nNnpu4nHe NpoTeKkarLwmnx TONNMNBHbIX KnanaHoB
- FTOXHbIV cMrHan nnamMeHu no nNpu4nHe gedekra B KOHTYPe KOHTPONSA HanMyus

nnamMmeHum nnm cooTB.

[MOBTOpPHbIN MYCK BO3MOXEH NPU BbINOMHEHWUM YCNOBUW NycKa (CM. MYHKT 1).

B cnyyae pedhekta, nogavya TOMNMBaA HeMeOneHHO npekpawaeTcda. [lporpaMmHbIn
nepeknioyaTens OLHOBPEMEHHO C yKasaTerieM OTKMKYeHUsA ocTaHasnuBaeTcd. Cumson y
yKasatens nporpaMMmHOro nepekniwovaTtens ykasbiBaeT Tun gedekra. B cnydyae oTknoueHus,
ynpaBneHune MoxeT ObiTb cpasy Bo3BpalwleHo. [locne Bo3BpaTa (a Takke nocne gedekra,
Bbl3BaBLUEro MNOAKOHTPOMbHLIN OCTAHOB uAM nocne nwbor nomexm nuTarwen cetn)
nporpamMMHbIN NepeknovaTens Bo3BpallaeTca A0 HavyanbHOW TOYKM, NPU YEM TOMbKO 3aXXMMbI
7, 9, 10 n 11 nporpamMMHOro pene nony4awT HanpsXeHue B COOTBETCTBUMM C MPOrpamMmomn
ynpasneHus. ToNbKO Npu 3TOM NporpamMMHoe pene AonyckaeT NOBTOPHbLIN NMYCK rOperiku.

BHum! He HaxumanTe kHOMKy Bo3BpaTa nporpamMmHoro pene Boiwe 10 cek.
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PerynupoBka ropersnku

7.1.

71.1.

PerynupoBka mMowHOCTH

TonnuBHbLIAN Hacoc

MOLLHOCTb ropernku perynupyeTtcs nyTeM U3MeHeHus pasamepa conna u JaBfeHus pachnbliieHns
TONMMBHOrO Hacoca.

MowHocTb 1-oro conna gomkHa obiTb 50 - 60 % oT 06Wen NPonM3BOAUTENBHOCTU COMES, HO He
HUXXe MUHUMAITbHOrO MOLLIHOCTW FTOPESTKU.

Mpn cxuraHmm masyTa, TONMMBO pacnbinMBaeTcsa noa AasneHuem 25 - 30 6ap, a npu cxXuraHum
Au3enbHoro Tonnmea nod gasneHuem 15 - 20 6ap.

/'\ NMPEAYNPEXAOEHWUE! [o nepBoro nycka BbiMyCTUTE BO3AyX M3 TOMMAMBHOIO Hacoca
( 'y wnybeauTtechb B TOM, YTOGbI Hacoc He paboTarn B XONOCTYIo.

BHuum! Ypanutb BOo3dyx M3 Hacoca, ocnabnas npobGky. [Mocne aToro ropenka [AofbkHa
paboTaTb Ha KOPOTKOE BpeMs OO0 Tex Mop, Moka BO3AyLUHble My3blpbku Gosblie He
BbIXOOAT U3 oTBepcTUus. NoTom 3aTsHUTE NPOGKy.

Mpu 3aMeHbl Hacoca HeoGXxoaMMO NMPOBEPUTL YTO MepenyckHas Npobka yganeHa w3
TONNMBHOro Hacoca. B Hacoce Tuna E nmeetcsa dounbTp.

1 [MopknoyeHne NUHUK
BCacblBaHUs

Bbixog Tonnmea Kk conny
MNoagkntoyeHne nuHUU
BO3BparTa

Perynuposka gaeneHus
3awmTHasa npobka
[aeneHune Ha Bxoge
[asneHue k conny/

WTYyuep ang namep./yaanexHue
BO3ayxa

8 T[lepenyckHas npobka (cHATa)

W N

~NOoO Oovh

BHum! B Hacoce nmeetcs
punbTp

A-212Z

[daBneHune Tonnuea NOAXOAALLEro OT HACOCHOTO LieHTpa AOMKHO BbITh Ha Bxode B Hacoc 1 - 3,5
6ap. MakcumanbHasa TemnepaTtypa Ma3yTa Ha Bxoge B Hacoc 120 °C.

BHuM! [Mpu NpoekTMpoBaHUKN K pacyeTax TONNnBHoro Tpy6onpoesoaa HeE0GX0AMMO YYNTbIBATb
MHCTPYKLMMN U3rOTOBUTENS Hacoca.

bonee I'IO,L'J,pOGHyPO Vchbopmau,mo 0 Hacoce Bbl nony4ynTe B MHCTPYKUNAX HAacoCa,
NPUITOXKEHHbIX K PYKOBOACTBY FOpEeJsikun.
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7.1.2. [NaBneHue TOnNnMBa Ha BXo4e B Hacoc

Mpn HeobxogumocTn [aBreHWEe TOMMMBA Ha BXOOE B HAcoC MoXeT ObITb onpefeneHo no
criegyroulen cxeme.

P(bar)

A-483G

// PekomeHayembin

S ananasoH paboTbl

T T T T T T T T T T T C)
50 100 15@

[aBneHue Ha Bxoae Hacoca npoeepdaeTcA MaHOMEeTpPOM, NoAKNo4YaeMbIM K KpPbILLKE Cbl/lﬂpra.

7.1.3. Bbibop conna

Paamep conna Bbl6|/|paeTCF| no MOLWHOCTK KOTNa.

P P =  MOLLHOCTb KoTna, KBT/M
Hy = HWXKHSS KanopuMHOCTb Tonnuea, KBTu/kr
Hux 7 xmx ,/— n
1 m

Man/=

= 0,9 (Krng kotna ok. 90 %)
= OK. 3,2 kr nerkoro Tonnmea
oK. 3,6 kr masyTa
P1 = T76ap
P2 = wucnonb3yemoe faBneHue

PekomeHayemble Tunbl conen: B60° nnn B80°

BHum! ®dopma Tonkm koTna BnvgaeT Ha BbIGOp Tuna conna, T.€. B HEKOTOPbIX Cry4yasx conno
MOXET OTNIMYaThCS OT BbIlLE YKa3aHHOrO.

7.2. Hactpowmka ynpaBnsarowmx npubopos
BoporpeiHble KoTnbl

PaboTton 1-oi cTyneHu ynpaBnsieT BOMHOM KOTEMbHbLIN TEpMOCTAT. (BKIOYaeT perynupyowmn
N orpaHuyMBalOWMi TepmocTaTbl). PaboTon 2-om cTyneHu ynpaBnsieT BTOPOW KOTENbHbIN
TepmocTarT, KOTOpbIN ycTaHoBMeH Ha 5 - 10 °C Huxe ycTaBku 1-o1 cTyneHn. OrpaHuynTenbHbIN
TepMoCTaT ycTaHaBnNMBaeTCsl Ha Makc. pabouyto TemnepaTypy KoTna.

MapoBble KoTnbl

PaboTtoin 1-om cTyneHu ynpasBnsieT KOTenbHbIN npeccocTaT. PaboTon 2-oi cTyneHn ynpaBnsaet
BTOPOM KOTEMbHbLIX nNpeccocTaT, KOTOPbIA YCTAHOBMEH HWxXe YycTaBku 1-0M CTyneHu.
OrpaHuunTenbHbIM NpeccocTaT ycTaHaBnmMBaeTCsa Ha Makc. pabodee gaBneHue koTna.
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7.3.

12
PerynupoBka Bo3gyxa Ans ropeHus

®dyHkumun auckoB SQN cepBomoTopa.

Toukn nepekniYyeHna KyJaydkoBbiX AOUCKOB YCTaHaBMUBAKTCA noBopayvmBasd WX pPYYHbIM
ycunumem mnnum npu nomMoLwmn cneunanbHOro Kriro4da.

I1: 3akpblToe NonoxeHve BO3AYLLHON 3acnOHKK, yron (°). YcTaHOBNEHO Ha 3aBoAe.
I11: TonoxeHne BO3OYLWHON 3aCMNOHKM Ha 1-01 CTyneHu, yron (°)

V: Touka nepekniovyeHns MarHMTHOroO KnanaHa 2-ov CTyneHu

I:  TlonoxeHue BO34YLUHOWM 3aCIIOHKM Ha 2-0M CTyneHu, yron (°)

3HayeHne gucka V OoMmkHO ObiTb Hanbonee BbICOKOE, HO He A0 TakOW CTeneHu, 4Tobbl nnams
oTopBanochb nNpu nepexoge co 2-oi ctyneHu Ha 1-yio (3HavyeHne gucka V OOMKHO ObiTb Mexay
3HavyeHuamun guckos I un I).

CepBOMOTOp BO3A4YLUHOW 3acCnoHKM CHabXeH pacuenutenem Ans ocBoboXxaeHust BpaleHus
aunckoB. MNpu HaxaTumn pacuennuTens BHU3, BO3AyLUHAs 3acrioHKa nepenBuraeTcs Bpy4YHylo.

BHum! PasHuua mexay sHaveHusimu |11 - | gonmkHa 6biTb He MeHee 10° o WKane aucka.

To4YHbIe NONOXEHNS BO3OYLLHOW 3aCMOHKM (T.€. NpaBuibHOE KONUYECTBO BO3AyXa AN ropeHuns)
onpegensieTcs No aHanuay yxogswmx AbIMOBbIX ra3os.

anIHLI,VInVIaHbeIe NONOXeHnA KynavykoBblX ANCKOB

—Il [E723
=/ || [Fse ]
1 [Ae—-c32.

10 H
- o -

B-482M
1 PerynupoBka Bo3gyxa 2-0 CTyneHu 4 Tlepeknoy. MmarH. knanaHa 2-ou
CTyneHu
2 3akpblTMe BO34YLUHOMW 3aCNOHKMN 5 Pacuenutens
3 Perynuposka Bosgyxa 1-o1 CTyneHm 6 Knou ansa perynuposku
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7.4.

7.41.

7.4.2.

13
PerynupoBka ropeno4Hou ronosku

HacTpoiika conna u 3neKkTpoaoB 3aXuraHus

YcTaHOBUTE paccTosiHUE COMen OT 3MeKTPOAOB 3axuraHna u auddysopa, a Takke paccTosiHue
3NeKTPoAOB MeXAy coGoi B COOTBETCTBMU C pasmepamMu, yKkasaHHbIMU B PUCYHKE.

I 1-oe conno
Il 2-oe conno
H = 13
K =5
L =7
M = 4

\\‘ f

A-418Z7 H

PerynupoBka CKOpOCTH NpoxoAa Bo3ayXxa B roperio4Hon ronoske

CkopocTb npoxofa BO34yxa Yepes3 ropenovHyto ronosKy perynupytoT ocnabneHmem cTonopHoOro
BMHTa PErynMpoBOYHOrO LWTOKA U pa3BopaymMBaHnem LITOKa. [1pn 3TOM perynMpoBOYHOE KOJbLO
nepeMeLLaeTcs MO HanpasBfeHWK LUUIMHAPA W 3a30p MEeXAy PerynmpoBOYHBIM KOSbLOM WU
anddysopom namenHsaetcd. lNpn paboTe Ha HU3KUX MOLLHOCTSIX, KOMNbLO HAaXOAMUTCS B NepeaHeMm
nonoxeHun, a Ha 6GonblMX MOLWIHOCTAX — B 3agHeM. Ecnu perynupoBoyHoe KombLO npwu
OTperynMpoBaHHOW NOSTHON MOLLHOCTW HaxXOAMUTCH B CIULIKOM NepeaHeM MOS0XeHUU, CKOPOCTb
BO3JyXxa Ha TrONIOBKe BbICOKA, YTO 3aTpygHseT 3axuraHuwe, unu xe Bo3gyxa He Oyget
AOCTaTOMHO [Ans  KayecTBeHHoro ropeHus (6omnbwoe copepxaHve yrapa, CO). Ecnwu
perynmpoBOYHOE KOMbLO HAaXoAUTCA B CAWLLKOM 3aAHEM MOJIOXEHUN OTHOCUTENbHO Tpebyemon
MOLLHOCTW, CKOPOCTb BO34yXa CMMLUKOM HM3Ka, YTO yXyAllaeT KayecTBO ropeHus (cogepxxaHue
O, cnuwkoM BbicOoKO). lNMpoBepbTe KayeCTBO rOpeHWs Mpu NOMOLUM aHanusaTopa AblIMOBbIX
rasos.
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7.4.3. WHCTpyKUMs ANA CHATUS roperio4yHON rofioBKU

OTCcoeanHNTE CTOMOPHbIA BUHT U KPEMNEXHbLIA BUHT PEFYSIMPOBOYHOrO LUTOKA.

CHUMUTE LIEeCTepH!o, Wanbbl U perynmpoBOYHbIN LTOK.

OTBEPHUTE KPENEXHbIA BUHT rOPENOYHON rONOBKN U BbITSHUTE FOMOBKY UX KOpMyca.
YAnVHUTENb ropenovyHON ronoBKN NPUKPENSIEH 3aknenkamMmm K HanpaBnsoWmMM rofoBKy.
Cb6opka nponsBoguTcs B 06paTHON nNocrnenoBaTeslbHOCTM.

1 KpenexHbIn BUHT peryrnmpoBOYHOIo
LUTOKa

2  CTOMNOPHLIN BUHT PEryNMPOBOYHOIO
LUTOKa (CTpernka)

3 KpenexHbli BUHT ropenioyHom
rOrnoBKu

4  PerynupoBOYHbIN LUTOK

A-404Y

Buum! Ecnu mecTo konbua oTHocuTenbHO Anddy3opa MeHsIeTcsl, Takke CKOPOCTb U pacxon
Bo3ayxa MeHsitloTcs. [poBepbTe pe3ynbTaT CKUraHUsl aHanu3oM AbIMOBbLIX ra3oB U
noaperynupyinte nogady Bosgyxa.

7.4.4. [OuarpamMmbl YCNOBHbIX YCTaHOBOYHbIX 3HA4Y4€HUN PErysiMupoBOYHOrO KofbLa

Homep perynupoBoYHOro Lwtoka

A-436Z

26 28 30 32 34 36 38 40 42 44 46 48 S0 52 54 56 58

1-ast cTyneHb, Kr/y
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15
NoporpeBaTtensb Tonnuea

oFF OFF oFF

220c so'¢ 2e0°¢ sorc 200°¢
100 c

KUITTAUS
LONER LINIT THEROSTAT CONTROL THERMOSTAT LIMIT THERMOSTAT/
RESET

S

B-407C

3OnemMeHT nogorpesa 5 Perynupyowmin Tepmoctat
[atuuk Temnepatypbl, orpaH. Tepmoctat 6 TepmocTaTt HMXKHEro npegena
[atumk Temnepatypbl, TEPM. HUXKHEro nNpeaena 7 OrpaHuunTenbHbln TepmocTaTt/
[atuuk Temnepatypbl, perynupyoLLmimn TepmoctaT KBUTUPOBKA

BAOWON -

OCTOPOXHO! 3axumbl B COEAUHUTENBHOM KOPOOKEe HaxogaTcs NOA HanpsiKeHUeEM.
OTKpbITUE  3aLMTHOM  KPbIWKW  OONyCKaeTCss  TOMbKO  KBanuduuupoBaHHOMY
PEMOHTHUKY-CNeLManucTy.

PerynupoBka TemnepaTypbl

TemnepaTypy  pacnbifieHuMsi  TOMAMBaA  HAcTpauBalT  PErynvMpylolimMM  TepMocTaToM,
PacrnonoXXeHHbIM B OTCEKEe COEAMHEHWUI MOoA KPbIWKOW. TemnepaTypy pacnblieHus NpoBepstoT
Nno TEPMOMETPY FOPESKU.

Mpumep - Tonnmeo 100 mm?/c (cCT), TemnepaTtypa pacnbineHus ok. 100 °C
- Tonnueo 180 mm?/c (cCT), TemnepaTypa pacnbineHus ok. 115 °C

HaCTPOVIKa orpaHun4yumTeribHoro TepMOCTaTa/TepMOCTaTa HUXXHero npegena

TepMOCTaT HWXHEro npegena npenAatcTByeT NyCKy ropesikm 1 pa60Te npu Crinwikom HW3KOM
TemMmneparype Tonsimea.

YcTaBka TepmocTata HwkHero npegena (6) pomkHa 6biTe Ha 20..30 °C HMXe ycTaBku
TemnepaTtypbl.

OrpaHununTenbHbii TepmocTaT (7) yctaHaBnmalT Ha +200 °C. Ha TepmocTaTe pacnonoxeHa
KHOMKa Ans cbpoca 6roKMpoBKN.
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/a\
/ \
VAR BN
[ —

NPEOYNPEXOEHUE! [o paGoTbl Ha nerkoMm TonnvMBe, HeEoOXOoAMMO OTKIYUTb
nopgorpesaTtenb Tonnuea. HacTponTe TepmocTaT HuxHero npegena (6) B MUHUM.

nosuumio (= nosunuusa 0).
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ConnoBou KnanaH

AP WON -

AVAVAVAY)

e
S%fg
E%QN
Connoson knanaH
MarHuTHbIR KnanaH, 1-aa cTyneHb
MarHuTHbIN KnanaH, 2-aa CTyneHb

["naBHbIN MarHUTHbIN KNanaH
Conno, 1-aa cTyneHb

A-417Z
1%
6 Conno, 2-aa cTyneHb
7 TopweHb
8 [lpyxuHa
9 Wrok
10 [epxaTtenb conna
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TonnuMBHbLIN DUNLTP

1
2
3
4
5
6
7
8
9
O 10
@ A-4398
Q:)@O 11
gr?me 12
SmS’veﬁ 1 2
1 oA
A
B
A
L <=

Yawka

Kpbiwka

0O-06p. KonbLo
MNpoknagka
3arnywka c werturp.
rorfloBKOM

BUWHT C wecTurp.
rorfioBKOWM
Mpoknagka
MpyxnHa

MaTpoH unbTpa
LLlanta

0O-06p. KonbLo
3aBojackas Tabnnyka
Mpobka

["anka

Tonnueo K unbTpy
TonnuBeo K ropernke

n HCTPYKUUM onsa o4YnUcCTKn

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

CHumuTe NpobKy OTKpbIBas ramky.

OcnabbTe BUHT C LUECTUIPAHHON FONTOBKOM, OTKPOWTE KPbILWKY UibTpa M CHAMMUTE NaTpPOH.

PuNbTPyOLWMA NATPOH MOXET OblTb OYNLLIEH NOAXOAALMM PACTBOPUTENEM N MATKON
LLEeTKOWN, He NoBpexXxgaloLWen ayeek.
Ecnn BHyTpK ounbTpa nmeeTcsd rpasb, yaganute ero Hanp. nelnecocom. B atoii ceA3n
NpoBepbTE TaKkKe COCTOSAHUE 0-00pasHbIX YNAOTHUTENbHbBIX Konew U wanbsbl.

3admkcupyrite NpobKy C NOMOLLbIO FanKU.
YcTaHoBUTE NaTPOH B OUNBLTP M KPbILKY HA CBOE MECTO.

3aTaHNTE BUHT C LUECTUTPAHHON rOMOBKOM KPbIWKK Ha ycunuve 25 - 30 Hw.
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10. MporpammHoe pene LAL1.25

10.1. BHyTpeHHsA cxema

L= --—--------—-
H") p_101818.10
1
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O603HavYeHUs cxeMbl
AR [(naBHOe pene (pene Harpyskn) ¢ KOHTaKTamMu «ar»
AS lMpegoxpaHnTens NPOrpaMMHOro pene
B lMepemblyka (B LUTEKEPE NPOrPaMMHOro pene) *)
BR Pene BbIkNo4YeHNsA C KOHTakTaMun «bry
EK KHOnKa KBUTUPOBAHUS BbIKITIOYEHNS
FR Pene nnameHu ¢ KoHTakTamu «fry»
H [(MaBHbIM BbIKNOYaTENb
L CurHanbHas namna BbIKMIOYEHMS
QRB... HeTekTop nnameHun (poTtopesunctop)
SM [Buratenb NnporpaMmMHOro nepeknyartens
\Y% Ycunutenb curHana nnameHm
) Mepembiuka «B» ybpaHa Ha 3aBoge-u3rotoBuTene. Takum nyTem MO3BOSSAeTCA
aBTOMaTn- YeCKMI MOBTOPHLIN NYCK B Criyvyae MnoralleHusi NnameHn Bo Bpemsi paboTbl
ropenku. Ecnn nepemMblyka «B» wnmeeTcsd, BbI3bIBAETCA OTK/KOYEHWE MpPU NOralleHun

nnameHn Bo BpemMs pa6OTbI.
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10.2. lMporpamma ynpaBrneHus NporpaMMHOro nepeksroyarens

CurHansl oT
3aKMMOB

V 2 e LTI f— e
b 16 15 Q
" e D)
vII 2 8
a 1
vizg —(1)
IX T
a b
X b
a
XI i | |
XII 2
t13 S
XIII2 <
:4 g
a [\
Vb 11 1o
||= t8 a

Toukn YKa3aHu4a BbIKINOYeHNA

n

4V]

i bIIIIIAIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIEIIIIIIIIIIIIIH ----- |IIIIIIIIIIIIIIIIIIIIII>

1

- I P | P | P |

a b b’ a

a-b = nporpamMmma nycka
b-b' = XxonocTble waru (pabora)
b(b') - a = nporpamma nocrnegytouien npogyskn (Bo3spaT Nporp. pene)
BpemeHa BKno4YeHUs NporpaMMHOro nepekntyarens (cek.)
t1 Bpemsa npegBaputenbHOW NPOAYBKM C OTKPbITbIMU BO3AYLUHLIMWU 3aCNIOHKaMu 22,5
t2 3awuTHoe Bpems 5
t3 KopoTkumn posxur (TpaHcdopmaTop NoAKMOYEH K 3axumy 16) 2,5
t3"  ONnuHHBIA po3xur (TpaHcdopmaTop NOAKIOYEH K 3aXxumy 15) C MOMeHTa nycka
t3n  lNocneayowmnn po3xur (TpaHcopmaTop NOAKMOYEH K 3axumy 15) 15
t4 Bpems ¢ Hayana t2 no ocBoboXaeHUsa knanaHa ot 3axuma 19 7,5
t5 Bpewms ¢ koHua t4 0o ocBObOXAEHUSA perynaTopa Harpysku ot 3axuma 20 7,5
t6 Bpems nocneaytowen npoayBku 15
t7 Bpems ¢ koMaHga nycka 0o 0CBODOXAEHUSA HANPSXKEeHUs OT 3axnma 7 2,5
t8 MpoJomKNTENBLHOCTL NYCKOBOW NporpaMmsbl (6e3 BpemeH t11 u t12) 47,5

t11  Bpewms nepexoa Bo3A. 3aCrOHOK 40 NOMOX. KOTKPbITOY» (KOHTPOJb NONOXEHUS) No TpeboB.
t12 Bpewms nepexoa Bo3A. 3aCMOHOK 40 NMOMOX. «PO3XKUM» (KOHTPOSb NONOXEHUs1) no TpeboB.
t13  [JonycTumoe BpeMs NocrenyoLwero cropaHums 15

t16  Bpems OT nycka A0 KOMaHAbl «OTKPbITbY» BO34YLUHbIX 3aCIOHOK 5

t20 Bpems 4o caMOOCTaHOBMEHUS MPOrpaMMHOro nepeknyartens (xonoct. warun) 35

Bbigepkkn nporpamMmMHOro nepekntovaTens ropenkm gencremtenbHbl npn yactote 50 M.
Ecnu vactoTta 60 'y, BpemeHa cokpawiatotcst npuon. Ha 20 %.
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10.3. UHaukauma nomex u nporpamMmbl yrnpaBrneHusi

Mpu nomexax U HEMCMPABHOCTSAX MPOrpamMMHbI NepeknioYvaTenb W ykasaTernb BbIKMOYEHWs
ocTaHaBnuBatoTcs. CMMBOJI, cCoBNagaloWwmii ¢ ykasatenem, coobuaeT TUM NoMexm.

< HeT nycka, notomy 4yto curHan 3AKPbITO He nocTynun o 3axuma 8 ot cepsomMoTopa
BO34YLLUHbIX 3aCMOHOK UMW MOTOMY YTO KOHTaKT Mexay 3axumamum 4 n 5 He
3aMKHyT. OTKNIO4YeHUe BbI3bIBAETCA BO BPEMS BbINOSIHEHUS UMW NOCIE OKOHYaHNS
nporpaMmbl U3-3a NOCTOPOHHEro CBeTa (Hanp. nnams He noracrno, TONUBHbIE KnanaHbl
NPOTEKalT, KOHTYP AeTeKTopa NnaMmeHn aedekTHbIA unu 1.0.).

A BoagywHas 3acrnoHka OTKpbIBaeTCs Ha Bpems NpefBapuUTenbHOW NPOaYBKU.

v OTKnOYEeHMe Mo NPUYMHE NOMEXM B KOHTYPE KOHTPOIS HAnNM4uma nnameHu.

v BosaylHaga 3acnoHka 3akpblBaeTCs B MONOXEHUE 3axuraHus (1-as cTyneHsb).

1 OTKnOYEeHME MO NPUYNHE HEe NOMNYYEHNA CUTHaNa Hann4nsa NnaMmeHn B Te4eHne

3alLNTHOIo BpEMEHMN.
Jlio6on c6oM curHana nnameHn Nocrie OKOHYaHusA nepBoro 3awnTHOro BpemMeHu
Bbi3blBaeT OTKNIIO4YeHUe nporpaMmMHOro perne.

OTKNOYEHME MO NPUYMHE NOTEPU CUTHaNa HanuMyns nnaMmeHu Bo Bpems paboThbl
ropenku. (Ecnu nepembivka «B» ybpaHa oT wTekepa nporpaMmMHOro pene, Bbi3biBaeTcs
aBTOMaTUYECKNIN NOBTOPHbLIN MYCK).

Livkn ynpaBneHuss ropenkn MOXeT ObiTb MOBTOPHO BKMKOYEH HENOCPEACTBEHHO nocne
OTKNIOYEHMe nporpamMmHoro pene. locne Bo3Bparta (a Takke nocre ycTpaHeHus gedekra,
Bbl3BaBLUEro MOAKOHTPOSIbHYID OCTAHOBKY, M TMOCMe Kaxaoro obpbiBa 3NeKkTponuTaHus)
NporpamMMHbIN  MepeknYvaTens BpallaeTca A0 HayanbHOro MOMOXEHUS, MpU 4YeM TOMbKO
3axumbl 7, 9, 10 n 11 HaxoaaTCs No4 HanNpsHKeHMEeM COrfnacHo nporpammMe ynpasrneHus. Tonbko
nocne 3Toro NporpaMMHOEe pene HauyMHaeT HOBbIM LUK NycKa ropesiku.

BHum! He HaxumariTe kHOMKy kBUTUpOoBaHns nomexu 6onee 10 cek.

1 KHonka
@ KBUTMPOBAHWUSI

A-438T @

/ﬂ'\\ NMPEAYNPEXOEHUE!
/'y - TporpaMMHoe perne ABNAeTCs 3alUTHLIM YCTPONCTBOM. MO3TOMY HENb3s OTKPbITh
€ro Uy BHECTU B HETO Kakne HNbyOb NoACTPOWMKN UM N3MEHEHUS.
- [porpammHoe pene AOMKHO OblTb OTCOEAUHEHO OT CETEBOIrO HaMNpPsKeHNUs 40
npoBedeHust Kaknx HUByab paboT C HUM.
- Bce 3awWmnTHble hYHKLMKN OOSKHBI ObITb MPOBEPEHbLI NPW Nycke YCTPOMCTBA U
Ka)kablil pas nocrne 3aMeHbl NpegoxpaHuTens.
- Bopa unu koHOeHcaT He JOJKEH NonafaTb Ha NporpamMHoOe perie BO BpeMsi
paboTbl UM Npy NpoBeAeHUN TeXoGCyXNBaHUS.
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10.4. LAL1.25 c peTektopom nnameHn QRB...

Tpebyemblili MMHUMAanbHbBIN TOK AeTeKTopa
npu HanpsixxeHun 230 B nep.T. 95 pA

MakcnmManbHbIN BO3MOXHbIN TOK AeTeKTopa 160 pA
Montoc + geTekTopa nogknyaeTca nog 3axmm 23

[nuHa npoBoaa gaTyumka
- B 0O4HOM Kabene c npoBoAamu ynpasneHus makc. 30 m
- OTOENbHbIN Kabenb B NoTke makc. 1000 m

p_101818.30 .
[}

LAL 1.25 '

22 23 |

pA DC
Ri max 50 k.ohm
Q
// QRB. .

10.5. TexHMyeckme AaHHbIe NPOrpaMmMHOro pene

HanpskeHue nutaHus 230 B nep.T. -15/+10 %
YacToTa 50-60Tu, £6 %
MoTpebnsiemast MOWHOCTb 3,5BA
MpepnoxpaHuTenb, BCTPOEHHbIN T6,3H250V, IEC 127
BHelwHW ceTeBOM NpefoxpaHnTenb makc. 10 A

OnekTpoMmarHMTHas coBmectumocTb OMC 89/336

[onycT. BXOOQHOW TOK Ha 3axume 1 5 A noctosiHHbIR, NKK Ao 20 A
[onycT. Harpy3ka Ha 3axnumax ynpasn. 4 A nocTosiHHbIN, nuk o 20 A; Bcero makc. 5 A
Tok nepeknYeHns mexay 1A
3axumamn 4 n 5
Knacc 3awuThl IP40
[onycT. TemnepaTypa oKpyxatoLien cpeabl
- paboTta -20...+60 °C
[ 4
ollon
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11. TexobGcnyxuBaHue

OCTOPOXHO! TlMepen obcnyXmBaHMEM ropenky BbIKMIOYUTE HaNpPsKeHe N 3aKponTe
py4YHble TONNMBHbIE KranaHbl. [1py NpoBepke ropenkn 4oCTaTo4YHO BbIKMIOYNTL TOK.

Texo6cnyxuBaHue ropenku

Onsa obecneyveHmns HagexHon paboTbl, NPOBEPbTE NOJNOXEHNE SMEKTPOAbI 3aXKUTaHWs.
MpoBepbTe NONOXEHNE, COCTOSIHME U YNCTOTY AEeTEeKTopa NiaMeHN.

Mpu HeobGxogmMmocCTK, NpouncTuTe OUNbLTPLI (HE pexe, YeM pas B rog).

3amMeHuWTEe COonmMo XWAKOro TONMMBa, eCriv OHO U3HOLLEHO MIM NOBPEXOEHO.

YpanuTe nbifib M BRary U AepXnUTe ropernky B YUCTOM COCTOSIHUMW.

lMpoBepsiTe KayecTBO CXUraHWs nNpv NOMOLLM aHanu3a AObIMOBbIX [a30B MEPUOAMNYECKU
(kaxkabl pa3 nocne 3anoSsIHEHNS TOMMIMBHOIO 6aka, HO He pexe, YeM pas B roa).

PekomeHayeTcsi BbINONHEHWE NPOMUNIaKTUYECKOro CEPBUCA FOPESkU pas B rof.

Hapgsop 3a oTtonuTenbHOW yCTaHOBKOM

KoTenbHOe nomelleHne JOMKHO BblTb YNCTOW U ero ABepb 3akpbiTa.

Ybeautecb B TOM, YTO B OTOMNUTENbHON CUCTEME BCEraa OCTaTOMHO BOAbI (4aBneHus).
KoTten n gbimoBas Tpyba A0MKHbI ObiTb perynsapHo npoyvuLLeHsbl (He pexe, Yem pas B rog).

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

3awuTuTe ropenky ot 6pbI3r BoAbl.

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

Y6eautecb B TOM, 4TO 3ab60p CBEXEro BO3AyXa B KOTENbHYIO OTKPbIT.

Y6eautecb B TOM, YTO NpegoxpaHnTerbHble YCTPONCTBA KOTENLHON M FOpenku npoBepstoTca no
yKasaHuam HabniogaTtenbHbIX OpraHos.

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

B cnyyae nomexu unuM HeUCnpaBHOCTM HeoOXOAMMO BO-NEpBbIX MPOBEPUTL crneyolue
OCHOBHbIE NPeAnoChINkK paboThi:

Hanuyne HanpsXeHus nuTaHusa 1 ynpasrneHus B roperike.

MpaBnNbHOCTbL 3af4aHHbIX NapaMeTPOB PerynupoBOYHbIX N YNPaBSoWmMX YyCTPONCTB.
CocTtosiHne HopmarnbHOW paboTbl NPegoXpaHNTENbHbIX U 3aLMTHBIX YCTPONCTB.

Mogady TonnmBa K ropenke, OTKPbITUE TONMMBHBIX KNamnaHoB, KONMYecTBO Tonnuea B H6ake.
B cucteme oTonneHns 4OCTaTOYHO BOAbI.

oM~

Ecnun nomexa He Bbi3BaHa MO BbilEe yKa3aHHbIM NpUYMHaM, HEOOXOAUMO NPOBEPUTL DYHKLMMU
pasHbIX y3rnoB ropenku. Ecnn nporpammHoe pene GNOKMpoBaHO (CUrHasnbHbBIA CBET TFOpUT),
Heob6XxoQUMO KBUTUPOBaATb ONMOKMPOBKY HaxaTMeM KHoMnku. [openka 3anyckaeTcss nocne
BO3BpalLEHNS [uCKa MNPOrpaMMHOrO pene [0 MWCXOAHOro TMOMOXeHus, M Korga gapyrue
npegnockinky paboTtbl cywecTBYOT (CM. pasgen «ABTomMartuka ropenku: OnucaHve paboTbi»).
Cnegnte 3a paboTton ropenku. 3Hak, y KOTOPOro OMCK NPOrpaMMHOro perne GrnokupyeTcs,
yKa3blBaeT BO3MOXHYIO NMpUYMHY nomexu (cM. « MHOnKaumsa noMex n nporpaMmmbl yrnpasneHusa»).
Monb3ynTech N3mepuTensHbIMU NpUbopaMn NpU NOUCKE HENCNPABHOCTEN.

HEUCIPABHOCTb | BO3MOXHAA NPUYUHA |YCTPAHEHI/IE
1. [Oswuratenb
[BuraTens ropenku He O6pbIB rnaBHOM LeNu BbisicHute npunynHy obpbiBa

3anyckaeTcs (cMmBOn < y
Y ( ) TemnepaTypa Tonnuea H13ka | MpoBepbTe U perynupyite

W1 BbICOKa Temnepatypy
Tepmopene cpaboTano unu [MpoBepbTe HacTPOMKY,
nedekTHo KBUTUPYWTE UNU 3aMeHUTe
MpepnoxpaHutens cpaboTan BoccraHoBUTE M 3ameHnTe
[edeKkTHbIN KOHTaKTop 3ameHuTe

asuraTensi

[edekTHbIn agBUraTenb 3ameHuTe gBuratenb

OO6pbIB B Llenu ynpaeneHus

aBuraTensi:

- JedekTHoe nporpaMmHoe 3ameHuTe pene
pene

- Henp. HacTponka KynaykoBoro | icnpaBbTte
amcka cepsomoTopa

- 0edEKTHbIN CEPBOMOTOP 3ameHnTe MoTop

2. TlMomexa po3xwura
[Buratens ropenku [psA3HbIE NNN U3HOLLEHHbIE Ouuctute unu sameHnTe
3anycKkaeTcs, HanpsbkeHne | anekTpoabl 3aXxuraHus,
ynpasreHus oT Nporp. pene | noBpexaeHHasa n3onsaums
K TpaHccopmaTtopy

3aXuUraHus BKOYEHo, HeT | Crnvwkom GonbLuoi 3a3op MoagperynupyinTe cornacHo
nycka, 4epes KOpoTKoe Mexay dnekTpoaamm WUHCTPYKUUAM
Bpems OyaeT OTKoYeHue
(cvmBon 1). MoBpexaeHHbIN kabenb 3amenuTte
3NeKTpoaoB

HedekTHbINn TpaHcdhopmaTop 3ameHuTe
3aXuraHus
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[Bvratens ropenku
3anyckaeTcs, HanpshkeHne
ynpaBfeHusi oT Nporp. pene
K TpaHcdopmaTopy
3a)KMraHus He BKITHOYEHO,

25

HedekTHOE NporpaMmmHoe pene | 3ameHuTe

LTekep kabensi nuTaHus
TpaHcdopmaTopa 3axuraHus
OTCOEAMNHUIICS UK

Coegunnte nnn 3aaMeHnTe

HeT nycka, Yepe3 KopoTKoe | noBpexagancs
BpeMs OyaeT OTKMoYeHne
(cumBon 1).
o
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HEUCIMPABHOCTb |

BO3MOXHASA NMPUYNHA

| YCTPAHEHUE

3.

NMnamsa He o6pa3yeTcA
[Bwvratens ropenku
3anyckaeTcs, po3xur uget
HOpMarbHo, Yepes
KOpOTKOe BpeMs OyaeT
oTKMoYeHme (cumeon 1).

Tonnueo He pacnbinAaeTca
yepes corio

MarHuTHbIN KNanaH He

paboTaer:

- oOpbIB Lenu ynpaBneHus

- 0edeKTHbIN MarHUTHbI
KnanaH unu KaTyLuka, unm
npoBoA NoBpeXaeH

- npedeKkTHoe NporpaMmMHoe
pene

[asneHue Tonnunea He
OOCTaTO4YHO AJ1A pacnbllieHnA

Conno 3abuUTto U1 N3HOLLEHO

HEI'IpaBVIﬂ bHO€E HanpasJieHne
BpalleHnAa ABuraTtend

BbisicHute NpUYnNHYy
3ameHunTe D,e(beKTHYIO 4YacTb

CM. n. «TonnuBHbINA Hacoc»

3ameHuTe

WcnpaBbTe nopsagok gas

4. TonnuBHbLIN Hacoc
Tonnueo He nocTtynaeT unu | MpAsHbIN PUNLTP Ounctute nnmn sameHnTe
JaBreHne He xBaTaeT AN
pacnblfieHns lMpoTeyka BO BcacbiBaloOLLEM WcnpaBbTe
TpybonpoBsoae
lMpounsBoauTenbHOCTb Hacoca
nagaet:
- 0edEKTHbIN NN N3HOLWIEHHLIN | 3amMeHnTe
Hacoc
TonnuBo He pacnbinseTcs | MarHMTHBIM KNanaH He 3amMeHuTe MarHUTHbIN KrnanaH
yepes conmno OTKpbIBaeTCsH UIN KaTyLLUKY
"POMKMI MexaHNYecKui Hacoc BcacbiBaeT Bo3gyx MoaTaHuTe coeguHeHns
Wwym
YBenuyeHHbIN Bakyym B Ounctute hunbTp
TpybonpoBsoae YTo4HUTE pasmepbl
TpybonpoBsoaa
5. [ocne obpa3oBaHMe NnNameHu GyaeT OTKIOYEeHUe
Mnamsi obpasyeTtcs. Mpu HenpaBunbHasa HacTporika Hactporite
nepexone Ha 2-yto CTyMeHb, | ropenku
roperika OTKIio4aeTca 1
MOBTOPHO 3arnyCcKaeTcs. pA3HbIE bUnbTPLI Ounctute
Conno 3abuto 3ameHuTte
HedeKTHbI MarHUTHbIV KnanaH | 3aMmeHuTe gedekTHy YacTb
WK KaTyLLKa, UM NpoBoS
noBpexaeH
Mnams 3axuraeTrcs, HO TemnepaTtypa Tonnmea Hu3Ka:
OyaeT ocTaHOBKa U - nogorpeBaTtenb He pabotaeT | MicnpaBbTe Unu 3ameHuTe
MOBTOPHbIV MYCK. W €ro MOLLHOCTb HexBaTaeT
- HenpaBuSibHasA HacTpovika lMpoBepbTE U perynupynTe
TepmocTaTa HWKHEro npegena | remnepartypy BXogsLero
TONAMBa
6. ®daken BO3HMKaeT npexaeBpeMeHHO
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[Buratenob roperiku
3anyckaeTcd, NoToOM 6YD,GT
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ConnoBoi knanaH nveet
NPOTEYKY

Ounctute nnmn sameHnTe

OTKI0YEHME [edeKkTHbIN MarHMTHbIN KrnanaH
UK KaTyLlKa, Unv NpoBoS
noBpexgeH
HEUCIMPABHOCTb | BO3MOXHASA MPUYUHA | YCTPAHEHUE

7. HewucnpaBHOCTbL B ynpaBneHuun pakeniom (=oTKno4eHue)

[Osuratens ropenku
3anyckaetcs, notom byget
oTKMNoYeHne (cumson 1).

OTKNoYeHne Bo Bpems
npeasapuTenbHO

npoaysku (V)
OTknNtoYeHVEe B CTagmm
OCTaHOBKM rOpersiku (‘)

Henpanm bHOE MNoJioXeHne
OeTeKTopa niameHu

[ps3HLIN AeTeKTop NnamMeHu
Cnabbin cBeT NnameHu
[edekTHbI AeTekTop nnameHu
[edekTHOE Nporp. pene
[edekTHbI geTekTop nnameHu
[edekTHOE Nporp. pene

psi3b 1 Harap BHyTpU
ropesniovyHOM ronoBKn

[edekTHbI unu yctapeBLunia
OeTeKTop nnameHu

[edekTHOE Nporp. pene

JloXHbIN curHan nnamMmeHu ns-3a
NOCTOPOHHErO LBeTa

VICﬂpaBbTe nonoxeHne

Ouuctute
lMpoBepbTE HACTPOMKY FrOpesnku
3ameHuTe
3ameHuTe
3ameHuTe
3ameHuTe

OunctuTe N nposepbTe
HaCTPOMNKY

3ameHuTe

3ameHuTe

HeponycTtute NnoCTOPOHHEro
uBeTa

8. TlopenoyHas ronoBka
OcrtaTku TOnnuBa u Harap
BHYTPM rONOBKM

HenpaBunbHoe paccTosiHne
conna ot audadysopa

HenpasunbHasa HacTpoika
BO3Ayxa Ans ropeHns

HenocTaTouHbIl NPUTOK
CBeXero Bo3ayxa B KOTeNbHOe
nomeLleHne

Pasmep nnn Tmun conna
HenpaBWIibHbI

M3HoLleHHoe confo

HenpaBMn bHOE MNoJioXeHne
perynmpoBoOYHOro Kombua

UcnpasbTte

Hactporite

[lo6aBbTe NpUTOK BO3ayxa

3ameHuTe

3ameHuTe

MopperynupywnTte
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CBoAHbLIN NUCT

Twn koTna

Tun ropenku

3aBopack. Ne ropenku

[JaTta moHTaxa

MoHTaXHuK

MNpouee
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