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1
MpenynpexneHus, BcTpevalrolmecsi B TeKCTe

TwartenbHO 03HAKOMbTECb C HACTOSLMM PYKOBOACTBOM A0 Hayana paboTt no
MOHTaxy, perynmpoBku n texobcnyxumsanus ropenku. Cobnogante NHCTPYKLMN
HacToswero PykoBoacTea.

B atom PykoBoacTBe BCTpevakTcs Tpu Tuna npeaynpeauTenbHbIX TEKCTOB C
cumBonamn. Ob6patute ocoboe BHMMaHMe Ha Hux. [lpumeHswoTCS
npeaynpeanTenbHble TEKCTbI CNeayoLwero Tuna:

OCTOPOXHO! byabte octopoxHbiM! [laHHOe npedocTepexeHne YyKasbiBaeT, 4TO
HecobnoAeHNe MHCTPYKLMIA MOXET OKka3aTbCsl ONacHbIM M TpaBMMpOBaTh Bac.

i\ NMPEOAYNPEXAOEHUE! Byaobte akkypaTHbiM! [laHHOe npegynpexneHue ykasblBaeT,
(") YyTo HecobniogeHne WHCTPYKUMA Npu paboTe C ropenkon MoxeT nospexaaTtb Y3nbl U
roperky, unv BHecTu yuepb B TEXHOMNOMMYECKUI NPOLIECC NN OKPYXaloLLyto cpeay.

ﬂpquTaVlTe HacTodulee npnmedaHme aKKypaTHO! OHo COOEPKUT Ba)KHYHO

!
Brum! nHopmauumto.

XPAHUTE HACTOALLEE PYKOBOACTBO C 3JIEKTPOCXEMAMU
noa PYKOU HEQANEKO OT FOPEJIKW!
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Oobwee

Mopenku Oilon GKP-130 H...GKP-150 H/T npeacTtaBnatoT coboi MOMHOCTLIO aBTOMaTUYeckue
KOMOVMHMpPOBaHHbIE TOPENKU ANSA CXUraHus rasa WM Jerkoro >XugkKoro, T.e. OM3ENbHOro
TonnmBea.

Otn ropenikm MorytT npumMeHATbCA B OONbLUNMHCTBE OTOMUTENbHbLIX CUCTEM, HanpumMmep, B
BOﬂOFpeVIHbIX M NapoBbIX KOTN1axX N BO3AYLWHbIX o6orpeBaTen;|x.

Cxxuraemblvi NpUpoOaHbIN ra3: TennoTBopHas cnocobHocTe Hu = 9,5 kBTu/H.m3 (34,3 Mx/H.m3).

Mpu paboTe Ha rase pgpyroro Tuna, HeobXoOWMO BbISICHUTL ero cocTaB. [lpoBepbTe
NPUroAHOCTb FOPEsikU ANs CXKUraHUs crneumnanbHbIX ra3oB y NocTabBLLyvKa.

I'IpM HeobxoaMMOCTU Hago CHU3UTL [OaBreHue nocrtynarwuwero rasa Ha 6noke perynnpoBku
OasneHuna nepen BXOOOM B TOPESIKY. Pacxon rasa perynmnpyetca ,D,pOCCGJ'IbHOIZ 3aCIIOHKOWN,
pacnonomeHHoﬁ Nnpu roperke, a Takke nameHeHnem gasrneHuna rasa.

BOBD,yX Ona ropeHnda nogaeTtcd BeHTUNATOPOM, pacnofioXKeHHbIM B O4HOM Kopnyce C ropenK0|7|.
BeHTI/IJ'IﬂTOp paccynTaH Ona nogadun Bo3dyxa noa OOCTaTOYHbIM U CTabunNbHbLIM OaBreHnEeM,
YTO rapaHTupyet 663yﬂpe‘-IHbll7l PO3XUT N XOopollee Ka4eCTBO ropeHnda B COBpEMEHHbIX TOMKax.

Fopenka npurogHa [ANs CXWraHWs NEerkoro >XWAKOro TonnumBa (AM3ENbHOro TOMNMBa) C
BSA3KOCTbto OT 4 go 12 mm?/c (cCT) npu TemnepaTtype +20 °C.

Tonnueo, NocTynarLee K ropenke, AOIMKHO NpoxoauTb Yepe3d dunbTp. CTeneHb unbTpauumn
aonyckaetcs 4o 125 Mkm.

[aBneHne TonnmMea Ha BXo4e B roOperiky ykas3aHo B pasgerne «TONNMBHbLIN HAcocy.

PacnbineHve tonnuea Mpou3BOAUTCH [aBMEHUMEM pa3BMBaeMOe HacocoM ropenku. Kaxpoe
COMMIO YMpaBreHO OTAENbHO MarHUTHLIMWU KnanaHamu. [ByxcTyneH4aTble ropenku (ropenku ¢
nHAekcom «H») ocHalleHbl ABYMS COMMOM, a TpexcTyneH4yaTble ropesnku (ropefikm ¢ MHAEKCOM
«T») Tpems connom.

MakcumanbHbIA Auanas3oH perynimpoBKU rOpenku: ropenku ¢ nigekcom «H» 50 - 100 %
ropenku ¢ niaekcom «T» 40 - 100 %

Makc. noTpebHOCTbL BO3ayxa AN rOPEHUs:
- NS rasa: Ha kaxabln 10 kBT mowHocTu — 13 M3 Bo3ayxa
- NS XNOKOro TONMMBa: Ha Kaxabln cxuraemblt kr — 15 m® Bosgyxa

ABTOMaTVKa ropenku ynpasnsieT U KOHTponupyeT paboTy ropenku.
MoOLLHOCTb ropernku ynpaenseTcs TepMocTaTaMu U npeccocTaTamm OTONUTENbHOro KOTna.

CepBOMOTOp ynpaBnsieT npaBuiibHbBIM COOTHOLLEHMEM BO3Ayxa C TOMMMBOM B 3aBUCUMOCTU OT
Tpebyemoii Npon3BoanTENBHOCTM!.

CteneHb 3awunTbl ropenku: P20

HanpsixeHue ynpasneHus: 230 B (-15 %...+10 %), 'y, 1-cpasHoro Toka
HanpsikeHue nutatowen cetu: 380...420 B, 50 Ny, 3-cba3Horo Toka
(440 B, 60 'y, 3-¢pas no cneusakasy)

Temnepatypa okpyXxatoLien cpebl Npu padboTte ropenkun gormkHa 6bite 0...+40 °C.
Mpw nepBom nycke ropenky HeobxoaMMo NPoOBEPUTD:

NnpaBUNbHOCTL NOAKMOYEHWI (MpaBMbHOE HanpaBreHWe BpalleHUs gBuratenei)
NpaBUbHOCTb HACTPOWKM PErynsSTOPOB U yNpaBnsoWwmnx YCTPONCTB KOTNa,
4yTO KOTEN ¢ 0bopyaoBaHMEM FOTOB K 3KCMyaTauum,

YTO B CUCTEME OTOMNEHUs JOCTaTOYHO BoAa,

4YTO Ha ropersky noctynaeT 4OCTAaTOMHO BO34yXa ANs rOpeHus,

YTO KnanaHbl U kKpaHbl TpybonpoBoaa OTKPbITHI,

4TO rasonpoBo/ 3anofiHeH rasom,

4YTO repMeTUYHOCTb ra3onpoBoga NPOBEPEH,

[0CTaTOYHOE JaBneHue raasa,

Hanuyue Tonnuea B bake,

noaxonsiiyto TemnepaTtypy Tonnuea (BA3KOCTh),

cobnogeHne UHCTPYKLUMIA U3rOTOBUTENEN KOTNA N FOPErIKM.
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NPEOYNPEXOEHUE! YcTtaHoBuTe ropenky Takum obpasom, 4ToObl OHa He
Bnbpuposana. Bubpaunsa moxet noBpeauTb roperiky u ee KOMMOHEHTHI.

NPEOAYNPEXOEHUE! Buinyctute BO3ayx M3 rasonpoBoga [[O MpobHOro nycka.
Cwm. Pasgen «[lMpumep MoHTaxa rasonposogay.

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

OCTOPOXHO!
B cnyuae yTeuku rasa:
- He 3axwurainTe OrHsl, He MpuKacamTech K ANEKTPUYECKUM y3nam
- NepeKkpoiTe rMaBHbIi OTCEYHOMN KpaH TOMMMBAa, HAXOAAWMICS BHE 34aHUS
- crnegwTe 3a TeM, YTOGbl B 3ara3oBaHHOl 30HE HE HaxOA4MNUCh Noau
- obecneybTe BEHTUNALMIO 3ara3oBaHHOIO NOMELLEHUS
- CBSDKUTECH C EXYPHbIM.

B cnyyae noxapa unv np. onacHocTy:

- OTKMYUTE TOK C Froperku

- MepeKkponTe rnaBHbIN OTCEYHOW KpaH TOMNMMBa, HaxXoasaLWMNca BHe
30aHus

- NpMMUTE HeobXxoanMblie Mepbl

- CBSDXMTECH C AEXYPHbIM.

OCTOPOXHO! He ucnonb3ynTe OTKPbLITOrO OrHS Mpu NPOBEpPKe ropenku unm kotna.
He xpaHuTe orHeonacHble BelWeCcTBa B KOTENMBHOM MOMELLEHUMN.

OCTOPOXHO! [MpoBepbTe, YTO MIOKK KOTNA 3aKpbiTbl BO BPEMS NMycka n paboThbl.

OCTOPOXHO! He npukacanTecb K pbl4aram W Tdram nponopLMoHU3aTopa U He
ocTaBbTe NMPEAMETOB Y HUX BO BpeMS paboTbl rOpersku.

€ (€| = e

OCTOPOXHO! [Mpu NOBbIWEHHOM LWYMe B KOTE/IbHOM MOMELLEHMM Heobxoaumo
HOCUTb 3aLMUTHbIE HaYLLUHWKMW.

BHum!

lMporpammHoe pene ropenku npedHasHadeHo Ans npepbiBUCTOro gencteus. [lo
npuynHam 6e30NacHOCTM HYXXHO MNPOU3BOAUTbL OAWH MOOKOHTPOSbHbLIA OCTaHOB
Kaable 24 yaca.
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4

MoHTax ropenkum u perynMpoBka B COOTBETCTBMM C MHCTPYKUMSMM W PEryNsipHbIA CepBUC
rapaHTupytoT 6ecnepeboriHyto paboTy ropenku.

BHuM! MoHTax u TexobcnyxmBaHMe HacCTOAWEWN ropenku, paboTawwen Ha rase/Kugkom
TONNMBE, MOryT ObiTb BbLINOMIHEHBI TOMBKO KBaANUMUUMPOBAHHBLIM CMELManUCTOM C
yyeToM  TpeboBaHWi K  KOMMETEHTHOCTM  CheuManucToB  HedTerasoBoro
obopynoBaHus.

FopenKy cneagyet yCTaHOBUTH Tak, yToObl Ban AOBuratenst Haxoguncsa B ropn3oHTaJiIbHOM
nonoXeHmn; oOHaKo, MNpu 3TOM, ropesyika He [OOJIKHa ObITb pacnofoXeHa BBeEpPX AOHOM.
PerynMpOBquoe KONbLIO rasoBOro knamnaHa [AofkHO ObITb Hanpae/fieHO BBEpPX (ropenKM C
MHOEKCOM «H»). I'Ip|/| MOHTa)e rasoBoro knanaHa Heobxogumo cobniogaTb MHCTPYKUWMUKM 3aBoaa-
N3roToOBUTENA KnanaHa (FOpeJ'IKI/I C MHOEKCOM «T»).

Wcnonb3yiiTe TONMbKO OpwUrMHanbHble 3anacHele 4yacTu. [Mpu 3akase 3anyactern Heo6GXoAMMO
ykasaTb TUM U 3aBOACKOW HOMEP roperku (CM. Ha Tabnuuky ropernku).

oilon

50080441RU



TexHU4YecKkue gaHHble ropernikum

OunsenbHoe Tonnueo 1 kr = 11,86 kBT

MpupoaHbi raz 1 m3, = 10 kBT

"openka GKP-130 H GKP-140 H GKP-140 T
MowHoCTb, Kr/4 32-126 47 - 200 47 - 200
kBT 390 - 1500 550 - 2350 550 - 2350
[Buratens BeHTMNsTOpPA
3~,400B,50 Ty
MouHocTb, KBT 3,0 4,0 4,0
Tok, A 6,2 8,7 8,7
Yucno obopoTos, 06/MUH 2880 2900 2900
lMporpammHoe pene LFL1.322 LFL1.322 LFL1.322
CoeauH. Tonn. Wwnaxra
- oTCcOC R %" R %" R %"
- BO3BpaT R 5" R %" R %"
TonnueHbIN Hacoc J7 J7 J7
- aBuraternb
3~,400B, 50 I'y
MoLHocTb, KBT 1,5 1,5 1,5
Tok, A 3,3 3,3 3,3
Yucro ob6opoToB, 06/MUH 2870 2870 2870
"openka GKP-150 H GKP-150 T
MoLHoCTb, Kr/4 85-210 56 - 227
kBT 1000 - 2490 660 - 2700
[Buratenb BeHTUNsITOPA
3~,400B, 50 'y,
MoLwHocTb, kBT 5,5 55
Tok, A 11,1 11,1
Yuncno obopoTtos, 06/MUH 2910 2910
[MporpammHoe pene LFL1.322 LFL1.322
CoeauH. Tonn. wnaxHra
- oTCOC R %" R %"
- BO3BpaT R 4" R 4"
TonnuBHbIN Hacoc TA2 TA2
- aBuraternb
3~,400B, 50 I'y,
MouHocTb, KBT 1,5 1,5
Tok, A 3,3 3,3
Yucro obopoTos, 06/MUH 2870 2870

OaBneHve rasa (Pmax) Ha Bxoge B ropenky ponyckaetca go 360 mbap (c knanaHom
MB-ZRDLE). PekomeHgoyemoe pabodee paBneHue cMm. Tabnuuy Bbibopa rasoBbiX KrnanaHoB

(mpunoxeHue).

oilon

50080441RU



MoHTaX ropenku

41.

4.2.

4.3.

4.4.

KpenneHune ropenku

MN3rotoBbTe nNepexodHblii drnaHewl Ans KpenneHUs Tropenikv K KOTMy CcorfiacHo pasmepam,
ykasaHHbIM B Tabnuue. CMaxbTe pe3bbbl KpenexHblX BWHTOB rpadWTHOM CcMaskon Ao
3aBMHYMBAHUS.

Orlopy MOXHO yOarinTb NocCJie TOro Kak roperika 6yp,eT yCTaHOBJ1IEHaA Ha KOTesl.

1 Tpoknagka
2 MoHTaxHas nnuta
3 Kepamwnueckasa Bata nnm cooTB.
4 O6mypoBka
4%2D3 L2
\ !
. /\
|
2D4
Nopernka Pasmepbl B MM
o D1 o D2 o D3 o D4 L1 L2
GKP-130 H 200 240 M16 215 200 275
GKP-140 H/T 240 280 M16 255 220 275
GKP-150 H/T 270 310 M16 285 230 275

NMoBopoT ropenku

B cTtaHgapTHOM UCMoOfHEHUN roperika OTKpbiBaeTcsl Haneso. [opernka MoxeT OTKpblBaTbCsA NMGO
HaneBo N6Go HanpaBo NPOCTO U3MEHMB MECTO LUAPHMPHLIX NanbLeB.

|\ NPEAYNPEXOEHUE! lMepen oTkpbiBaHNEM FOPENKU BLIKITIOYNTE HaMNpsXKeHne.

AneKTpuyeckme coeguHeHUsA

BmecTe C ropenkoi NOCTaBNSOTCS  3MEKTPOCXEMbl, COIMacHO  KOTOPbIMU  roperska
nogknoyaeTcs. lMoaknoyeHne ropenku K 3nekTpoceT HeoBGXoOMMO OCYLLEeCTBUTb C Yy4eToM
0o6WMX UM MECTHbIX YyKasaHWil, a Takke TpeboBaHUN K 3NEKTPUYECKUM MNOAKIIOUYEHUSM,
BbI3BaHHbLIX CaMbIMW NOAKIOYaEMbIMU 3reKTponpubopamm.

CoeavHeHue ropesikum K TonJimBHoOMy TPY6OI1pOBOAy

Mpu nocTaBke ropernka oOcCHalleHa AOnNsA paGoTbl B ABYXTPYGHOW TonnueHoW cucteme. B
ABYXTPYOHOW cucTemMe UMeEETCS M BcacbiBatolwas U Bo3BpaTHas Tpyobl.

oilon

50080441RU



MpumMep MoHTaxa rasonpoBsoaa

HomuHanbHbIN pasmep pr6onposop,a nocne peryndtopa paBneHuda ras3a [[OOJDKeH ObITb
OA4MHaKOoBbIM NO pa3MepamM Unn Ha oauH war Sonblie, 4yem rasosas apmMaTtypa ropernku.

B CTaHOapPTHOM UCNOJNTHEHUN ra3onpoBod NoAKNK4YaeTca C I'IpaBOI7I CTOPOHDbI FOpenkn.

'\ NPEAYNPEXOEHMUE! lMepen rasoBon apmaTypon ropenkm Heobxoammo WUMeTb
( * N oTaenbHbIn puUnbTp.

N NMPEOQYNPEXAOEHUE! o nogkntodeHuss 6noka perynupoBKM [JaBfeHUs rasa K
/ TpybonpoBoay, NnpogyBanTe pacnpenenuTenbHbli TpybonpoBog ra3om.

NPEAYNPEXOEHUE! [Jo moHTaxa npounctute TpybonpoBon OGrioka perynmpoBKu
OaBreHus.

B

NMPEAYNPEXOEHWUE! lMpou3sBoante MOHTaX ra3oBOro knanaHa, He co3jaBas
BHYTPEHHMX HaNpPsXXeHUN.

>

YnaneHue BO3AyXa U3 rasonpoBsoga

MpoBoguTte Tpyby w3 BbINYCKHOrO KnamnaHa, MOAKMIOYEHHOrO K ra3oBOMY KranaHy Wunu
rasonposogy, B 0e3onacHoe HapyXHOe MNpoCTpaHCTBO. [na yganeHuss BO3dyxa cHavana
OTKPOWTE BbLINYCKHOW KnanaH M NOTOM MeArieHHO OTKPOWTe LWapoBOW KranaH rnasHOWM
MarucTpanuM u HanonHute TpybonpoBoa rasom. [locrne 3TOro 3akpowTe BbIMYCKHOW KranaH
NpOOYBOYHON CBEYKM.

KnanaHbl B 9TOM PUCYHKE ABJIAKTCA YCIIOBHbIMKU TMpuMepamMmn U MOIryT OTindaTtbCA OT
NOCTaBJ1€HHDbIX.
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4.6.

Bnok perynupoBKu AaBreHUA rasa

Ecnn paBneHue rasa Ha Bxoge Bbllle, YeM MakcMMarnbHOe [ONyCcTMMOe AasrieHne Pmax,
yKaszaHHOoe B TeXHUYEeCKMX [aHHbIX ropenku, HeobxoaAMMO CHU3UTL [fJaBneHve B Onoke
perynmpoBkn unu, B criyyae HecTabWbHOro gaBreHUst Ha BXode, cTabunuanposaTb OaBreHue
perynatopom paeneHus. Ecnn B perynatope AaBreHUss He MMeeTcs NpeaoxpaHUMTenbHOro
cbpocHoro knanaHa (SBV) u npepoxpaHuTenbHoro oTtcekawowero (SAV) knanaHa, wux
Heob6Xo4MMO MOHTUPOBaTb COrMacHO WUHCTPYKLUUSIM M3rOTOBUTENS perynatopa. Takke MOHTax
BO3MOXHbIX WMMYINbCHbIX TPy6 HEeo6XooMMO BbIMOMHUTL MO  MHCTPYKLUMSM W3roTOBUTENS
perynsatopa.

Heobxognumo BbIGupaTb npegoxpaHuMTenbHbIM COPOCHOM KnNanaH Takoro pasmepa, 4To
npegoxpaHnTEnNbHbIN OTCeKaloWwuin KnanaH He cpabaTbiBaeT, ecnu roperika octaHaBnuBaeTcs
npn paboTe Ha MOMHOW MOLHOCTM Hanp. B cryvyae obpbiBa anekTponuTaHusa. [aeneHue
cpabaTbiBaHUSa MpedoXpaHUTENbHOro OTceKalowero knanaHa perynupytoT npubn. Ha 60 %
Bbllle BTOPUYHOrO pJasBrneHus (T.e. AasBneHus nocne perynatopa). OaHako paBrneHue
cpabaTbiBaHUSA NpeaoxXpaHUTENbHOro oTcekalowero krnanaHa He AOMMKHO NpeBbiwaTh 3Ha4YeHune
Pmax. [JaBneHne OTKpbITUS NpefoxpaHuTernbHOro cOpocHOro knanaHa perynupyloTt npubn. Ha
30 % Bblle 3Ha4YeHUs BTOPUYHOro AasneHus. dakropamu, onpegensiowmmMmu Belbop perynaropa
AaBneHus, ABNATCA: JaBfeHWe rasa Ha Bxoge, BTOPUYHOE AaBreHne, cxxmraemoe Konmyectso
(pacxopn) rasa, poa rasa.

1 Bnok perynmpoBKu AaBneHusi 8 MaHomeTp HM3KOro AaBneHus
2 LWapoeown knanaH 9 BonHucTbIn kOMNeHcaTop/ ra3oBbIN LaHT
3 O®unbTp rasa 10 lMpep. oTcekaroWmin KNanaH, ecnv He BX. B per. Aaer.
4 KnanaH KpaH gns maHomeTtpa 11 Tpea. cOpOCHbIN KNanaH, ecrniv He BX. B peryrn. Aaen.
5 MaHOMeTp BbICOKOro AaBreHus 12 CO6pocHbIV knanaH, No noTpebHocTn
6 PerynaTtop gaBneHus c 13 KpaH gna maHomeTpa, no noTpebHOCTH
npeaoxp. oTcekarwmm knanaHom 14 MaHOMeTp BbICOKOrO AaBreHus, No noTpebHocTn
N Npeaoxp. copocHbIM knanaHom 15 Pacxogomep (MOXET ObITb pacrnonoXeH Ha
7 KpaH gna maHomeTpa CTOPOHE HU3KOro JaBneHns), no NoTpebHOCTH
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PaboTa ropenku

5.1.

5.1.1.

PaboTta Ha rase

AByxcTyneH4YaTble ropenku (ropenku ¢ uHaekcom «Hy)
CMm. BMmecTe co cxemamu NeNe A-427L1 n A-493N
Mepekniovatenb Boibopa BUOa TONMBA B MOMOXEHUM «2».

lopenku ¢ mHaekcom «H» cHabxeHbl nepekniovatenem ynpasneHus 0-1-2 (Bblbop cTyneHu
MowHocTn). B nonoxeHun O ropenka ocTaHOBNEHa, U Hanps>KeHne ynpaBneHnsa He nogaeTtcs K
nporpamMmHomMy pene. B nonoxeHun 1 ropenka pabotaeT noa ynpasrneHueM ynpasnsiowero
npubopa 1-oM CTyNneHU MOLLHOCTM W NOA KOHTPOSO MNporpamMmHoro pene. B nonoxeHun 2
nepekniovatens ropenka pabotaeT noa ynpasneHwem ynpasnsiowux npudopos 1-o u 2-ou
CTyneHen u NoA KOHTPOIIO NPOrpamMmMHOro pene.

MpenBaputenbHaa npogyBka MNpPoM3BOAMTCA C 00ObEMOM BoO3gyxa 2-0M CTyneHu. [Npu aTtom
rasoBbli knanaH 1, ra3oBbIN kKNanaH 2 1 KnanaH 3anasnbHOro rasa 3akpbiThbl.

Nocne okoH4YaHUsA uMkna NpoAYyBKM AOyra 3a)XXuraetcda mexay anekrpoaamun 3a>XuraHna. a3oBbIN
knanaH 1, ra3oBbli KnanaH 2 n knanaH 3ananbHoro rasa OTKPbIBAKOTCA. a3 nocTtynaeT Ha conno
N 3axuraeTca BO3OENCTBUMEM NCKpPbI. L|,I/IK.I'I po3Xura KOH4YaeTCA Mnocle UCTedYeHUA BpEMEHMU,
onpegeneHHoro nporpaMmMHbIM perne. FopenKa pa60TaeT Ha 1-oi CTyneHn MOLHOCTHU.

Korgpa temnepaTypa wnu paBneHve kotna BO BpeMms uukna paboTbl nogHMMaeTcs Bbille
YCTaAHOBIEHHOrO 3Ha4YeHus1 ynpasnsawowero npubopa 2-oM CTyNneHWM MOLLHOCTU, ropernka
ocTaeTtcs paboTaTb Ha 1-0M CTyneHu.

Korga TemnepaTypa wnu [JdaBneHue KoTna HaxoAsaTCA HwKe YCTaHOBIIEHHOrO 3HayvyeHus
ynpasnswowero npubopa 2-oM CTYNeHW MOLLHOCTM, CEPBOMOTOP MOBOpayMBaeT BO3AYLUHbIE
3aCnoHKM B MOMoXeHne 2-01 cTyneHn mowHocTu. Nogava Bo3gyxa yBenn4MBaeTCHa U rasoBbii
kKnanaH 2 OTKpblBaeTCs B MofoxeHue 2-ol cTyneHu. [openka pabotaeT Ha 2-oM CTyneHu
MOLLHOCTH.

Korga TemnepaTypa vunu paBneHuMe KoTna nogHUMaeTCsl Bbllle YCTAHOBMEHHOrO 3HayeHusi
ynpasngatoLlero npubopa 2-o CTyneHu, ropenka nepeknoyaeTcs Ha pexum 1-on CTyneHu.

Korga TeMnepartypa wunn gaeneHune Kotna nogHMMaeTCA Bbille YCTaHOBIEHHOro 3Ha4deHud
ynpasndawuiero npm60pa 1-om CTyneHun, roperika oOCTaHaBiMBaeTCA W NnporpamMmmHoOe pene
nepexoauT B NyCKOBOE MNOJ1I0OXeEHUE. BOSD,yLLIHbIe 3aCJTOHKN 3aKpbIBAKOTCA.

B cTaHgapTHbIX ropenkax repmMeTMYHOCTb ras3oBblX KranaHoOB KOHTPONMPYeTcs YCTPOWCTBOM
KOHTPONS repMeTUYHOCTU, MPOBEPSAIOLLMM OTCYTCTBME YTedyeK rasoBoro knanaHa 1, rasoBoro
KnanaHa 2 W knanaHa 3ananbHoro rasa. KoHTpomnb repmMeTW4YHOCTW BbIMOMHAETCA Mnocne
BO3BpalleHMs NMPorpamMHOro perne 40 MOMOXEHWUs Nycka nocrne MNoAKOHTPOMbHOW OCTaHOBKU
ropernku.

Cwm. Takke pasgen «ABTomaTtuka ropenku: OnucaHue paboTbi».
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Cxema Ne A-427L1

Ma3oBbin knanaH ZRDLE
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A-427L1

LLlapoBou knanaH, BbIMycK

Pene MynHMmMansHOro gasneHus

[a3oBbIN kNanaH 1, HopMarnbHO 3akpbIThin, NC
YCT-BO KOHTPOMS repMETUYHOCTH

[a3oBbIN kKNanaH 2, HopMarnbHO 3akpbIThin, NC
Pene makcMmansHOro gasneHus

MarHuTHbIR KnanaH, 3ananbHbIn ras,
HopMarnbHO 3akpbIThin, NC *)
OundbdepeHumnansHoe pene gaBneHns Bo3gyxa

ﬂpMHeO6XOﬂMMOCTM
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Cxema Ne A-493N
Ma3oBbIn KknanaH MB-ZRDLE

11
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LlapoBowu knanaH, BbIMyck

["a3oBbIN knanaH

dunbTp

Pene MynHMMansHOro gasneHus
["a3oBbIN kNanaH 1

Perynsatop gasneHus

["a30BbIN KNanaH 2, oBYXCTyNeHYaTbIn
YCT-BO KOHTPOMS repMEeETUYHOCTH
Pene makcMmansHOro gasneHus
MarHuTHbIR KnanaH, 3ananbHbIn ras,
HOpMarnbHO 3akpbITbin, NC *)
OundbdepeHumnansHoe pene gaBneHns Bo3gyxa

npun HeobxoQMmocTun
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5.1.2. TpexcTyneH4aTble ropesiku (ropenkm ¢ UHGEeKCoM «T»)
Cwm. BMecTe co cxemon Ne A-414N
Mepeknioyatensb Boibopa BUOA TOMAMBA B MOMOXEHUMN «2».

lopenku ¢ nHpekcom «T» cHabXeHbl Nepeknto4vartenem ynpasnenus 0-1-2-3 (BbIGOp CTyneHu
MowHocTn). B nonoxeHun 0 ropenka ocTaHOBMNEHa, U HanpsXXeHUe yrnpaBreHns He nogaeTcs K
nporpaMmHoMy pene. B nonoxeHun 1 ropenka pabotaeT noA ynpaBrneHUeM YMpaBnsitolero
npubopa 1-o/ CTyNneHU MOLLHOCTM W MOA KOHTPOI nporpaMmmHoro pene. B nonoxeHun 2
nepeknio4vatensa ropenka pabotaeT noA ynpaBreHWEM ynpaBnsawoWwux npudbopoB 1-o u 2-oi
CTyrneHen M NoA KOHTPOM nporpammHoro pene. B nonoxeHun 3 nepekntyartens ropenka
paboTaeT nog ynpaBreHnem ynpasnsaoowmx npudopos 1-oi, 2-oi n 3-en cTyneHen.

Mocne okoHYaHMA LMKNa NPOAYBKU Ayra 3axuraeTcs Mexay arekTpoaaMu 3axuraHvs. [BoiHom
MarHWTHbIN KnanaH 1 KnanaH 3ananbHoro rasa oTkpbiBaloTcs. a3 nocTynaeT Ha razoBoe COMIo
N 3axuraeTcs Bo3gencTBMEeM WCKpbl. LIMKN poaxura KoHYaeTcsl Mocre UCTEeYeHUs BpeMeHw,
onpeaeneHHoro nporpaMMHbIM perne. Fopenka paboTaeT Ha 1-0li CTYNeHN MOLLHOCTM!.

Koroa Temnepatypa unu OaBreHMe KoTna BO BpeMsi paGoTbl ropernku noAHMMaeTcs Bbllle
ycTaBku ynpasnstollero npubopa 2-oit CTyneHu, ropesnka octaetcs pabotaTtb Ha 1-0 CTYMNeHM.

Kormpa Temnepatypa wnu paBneHue KoTna BO BpeMs paboTbl TFOpPenkMm HUXE YCTaBKU
ynpasnstouwiero npubopa 2-oi CTYNeHM MOLLHOCTM, CEPBOMOTOP MOBOpPa4YMBaEeT BO3AYLUHblE
3aCINOHKM M [OPOCCENbHYK 3acfioHKy pacxofja rasa B MoJfiokeHue 2-oi cTyneHu. [openka
paboTaeT Ha 2-0M CTYyNeHN MOLLHOCTH.

Korgpa TtemnepaTtypa wunv pJaBneHue KoTna HaxoOsaTCA HWXKe YCTAHOBIIEHHONO 3Ha4vyeHust
ynpasnsitoLiero npubopa 3-e MOLHOCTU, CEPBOMOTOP MOBOpPAYMBaET BO3AYLUHbIE 3ACIOHKN U
OpOCCenbHY0 3acroHKy pacxoja rasa B MnoroxeHue 3-er CTyneHuM MolwHocTu. [openka
paboTaeT Ha 3-ei CTyNeHn MOLLHOCTH.

Korna TemnepaTypa Wnu [OaBrieHWe KoTna MNOAHMMAaEeTCs Bbille YCTaHOBMEHHOro 3HayeHus
ynpasnswLlero npubopa 3-eii CTyNeHUW MOLLHOCTM, ropesika MepeknyaeTcs Ha pexum 2-oi
CTYNEHMN.

Korna TemnepaTypa Wnu [OaBrieHWe KoTna MNOoAHMMAaEeTCs Bbille YCTaHOBMEHHOro 3HayeHus
ynpaBnsawLLero npuéopa 2-oi CTyrNeHun, roperka nepeknioyaeTcs Ha pexum 1-oi CTyneHu.

Korga TeMnepartypa wmnn AaernieHne Kotna nogHMMaeTCA Bbille YCTaHOBJIIEHHOro 3Ha4deHud
ynpasndawuwero an60pa 1-om CTyneHun, roperika OCTaHaBJiMBaeTCA W NporpamMmmHOe pene
nepexoaunT B NyCKOBOE MNOJ1I0OXeHUe. BO3D,YLIJHble 3aCJ1I0HKKM 3aKpbliBaOTCA.

B CTaHOaApPTHbLIX ropernikax repMeTn4yHOCTb ra3oBblX KIlanaHOB KOHTPOJIMPYETCA yCTpOIZCTBOM
KOHTpPONA repMeTu4HOCTU, NpoBEPAOLLNM OTCYTCTBUE YyTEHEK OBOWMHOr0 MarHUTHOrO KnamnaHa u
KnanaHa 3ananbHOro rasa. KOHTpOJ'Ib repmMmeTn4HOCT BbIMOJIHAETCA nocne BO3BpalleHnsa
nporpamMMmHOro pere 0o nomnoXxXeHnd nycka nocrne FIO,D,KOHTpOﬂbHOIZ OCTaHOBKWM rOpeskn.

Cwm. Takke pasgen «ABTomaTuka ropenku: OnncaHue paboTbi».
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Cxema Ne A-414N

A-414N

LLlapoBon knanaH, BbIMyck

Pene MMHMManbHoro gaBneHust

[BOMHON MarHWUTHbIN KnanaH

YCT-BO KOHTPOINS repMeTUYHOCTU

Pene makcMmanbHoro gaBneHus

MarHuTHbI KnanaH, 3ananbHbli ras,
HopMarbHO 3aKpbIThIn, NC *)
OudpepeHumanbHoe pene aaBneHus Bo3ayxa
IpoccenbHas 3acnoHka pacxoga rasa

OO WN =

oo N

*)  npu HeobxooumMocCTH
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5.2.

5.21.

14

Pab6oTa Ha xmnakom Tonnuee

[ByxcTyneH4yaTble ropesnku (ropenku ¢ uHaekcom «Hy»)
Mepekniovatens Boibopa BUOa TONAMBA B MOMOXEHMUM «1».

lopenku ¢ mHpekcom «H» cHabxeHbl nepeknioyvatenem ynpasneHus 0-1-2 (BblGOp CTyneHu
MowHocTh). B nonoxeHun 0 ropernka octaHOBMNEeHa, U HanpsXXeHue yrnpaBreHns He nofaeTcs K
nporpaMmHoMy pene. B nonoxeHun 1 ropenka pabotaeT noA ynpaBreHUeM YMpaBnsitoLero
npubopa 1-o/ CTyNeHU MOLLHOCTM W MOA KOHTPOI nporpaMmmHoro pene. B nonoxeHun 2
nepeknto4vatensa ropenka pabotaeT noA ynpaBreHWeM ynpaBnaloWwux npubopoB 1-o u 2-oi
CTyneHen u nNoA KOHTPOJIIO MPOrpamMmMHOro perne.

MpenBaputenbHaa npogyBka MPOM3BOAUTCS C 0ObeMoM Bo3gyxa 2-ol cTyneHu. [Mpu aTom
rmaBHbI MarHUTHbIA KNanaH U MarHUTHbIe KranaHbl 1-01 1 2-01 CTyNeHen 3akpbIThl.

Mocne oKOHYaHMA LUMKNa NpoAyBKM Ayra 3aXuraeTcsl Mexay aneKkTpogamu saxuraHus. FnaBHbIN
MarHWTHbIA KnanaH M MarHuMTHbIA knanaH 1-o/ CTyneHu oTKpbiBatoTcsA. TONMMBO NoOCTynaeT Ha
conno 1-o cTyneHn u 3axwuraetcsa. LlMkn posxura KoH4YaeTcs Nocre WUCTEeYEeHUs BPEMEHM,
onpeaeneHHoro nporpaMMHbIM perne. Fopenka paboTaeT Ha 1-0li CTYNeHN MOLLHOCTM!.

Korga TemnepaTypa unu AaBrieHuMe KoTna BO BpeMs uumkna paboTbl nogHUMaeTcs Bbille
YCTaHOBMEHHOro 3HayeHuWs ynpasngwowero npubopa 2-oM CTyMeHM MOLLHOCTM, Troperka
ocTaeTcs paboTaTb Ha 1-0M CTyneHu.

Korga TtemnepaTtypa wunv pJaBneHue KoTna HaxoOsaTCA HWXKe YCTAHOBIIEHHONO 3HavYeHust
ynpaBnsiowero npubopa 2-oM CTyNeHW MOLLHOCTW, Mojada Bo3gyxa YBENMYMBAETCA MU
MarHUTHbIA KnanaH 2-oM CTyMNeHW OTKpbiBaeTcs. TOMNMMBO NOCTYMaeT Ha COMMNO 2-0M CTyMNeHu.
CepBOMOTOp nNoBOpayYuBaeT BO3AYLUHbIE 3aCIIOHKU B MONOXEHWE 2-OM CTYNEHU MOLLHOCTU.
lopenka paboTaeT Ha 2-0M CTYyNEHU MOLLHOCTM.

Koroa TemnepaTypa Wnu [OaBrieHWe KOTNa MNOAHMMAEeTCS Bbille YCTaHOBMEHHOro 3HayeHus
ynpaBnsawLLero npuéopa 2-oi CTyrNeHun, ropernka nepeknioyaeTcs Ha pexum 1-oi CTyneHu.

Korga TeMnepartypa wmnn AaBlieHne Kotna nogHMMaeTCA Bbile YCTaHOBJIIEHHOIo 3Ha4deHud
ynpasndawuero npl/l6opa 1-o1 CTyneHun, ropenka OCTaHaBIIMBaeTCA. BO3,CI,yLLIHbIe 3aCJ1IOHKHN
3aKpbiBAOTCA.

Cwm. Takke pasgen «ABTomaTuka ropenku: OnncaHue paboTbi».

.

A-476T

TonnuBHbIN PUNLTP

TonnuBHBIN Hacoc + knanaH perynupoBKU AaBreHNs

MaBHbIN MarHUTHBIN KnanaH, HopMarnbHO 3akpbiThlin, NC
MarHuTHbIn knanaH 1, 1-ag cTyneHb, HopMarbHO 3akpbITbin, NC
MarHuTHbIN KnanaH 2, 2-as CTyneHb, HopMarbHO 3akpbITbin, NC

AR WN -

Tonnueo Kk roperke
Tonnueo OT ropernku

w >
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5.2.2. TpexcTyneHu4aTble ropesiku (ropenkm ¢ UHGEeKCoM «T»)
Mepekniovatenb Boibopa BUOa TONAMBA B MOMOXEHMM «1».

lopenku ¢ nHgekcom «T» cHabxeHbl nepekniodatenem ynpasneHus 0-1-2-3 (BbIGoOp cTyneHu
MowHocTn). B nonoxeHun O ropenka ocTaHOBMNEHa, U HanpsXeHne ynpaBneHnsa He nogaeTtcs K
nporpamMmHomMy pene. B nonoxeHun 1 ropenka pabotaeT noa ynpasrneHueM ynpasnsiowero
npubopa 1-oM CTyNneHU MOLLHOCTM W NOA KOHTPOSO MnporpamMmHoro pene. B nonoxeHun 2
nepekniovatens ropenka pabotaeT noa ynpasneHwem ynpasnsiowux npudopos 1-o u 2-oun
CTyneHen W nof KOHTPOM nporpaMmmHoro pene. B nonoxeHun 3 nepeknioyatens ropenka
paboTaeT nog ynpasneHnem ynpasnsaoowmx npubopos 1-oi, 2- on u 3-en cTyneHemn.

MpenBaputenbHaa npogyBka Npou3BOAMTCA C 0ObemMoM Bo3gyxa 3-ei cTyneHu. [Npu aTtom
rmaBHbIN KnanaH U MarHUTHbIE KnanaHbl 1-o1, 2-01 U 3-e CTYNeHen 3akpbIThl.

[Nocne okoH4YaHus uukna npoAyBKU Ayra 3aXuraetca Mexay anekrpoaammn 3a>XnuraHuna. MmaBHbIN
MarHUTHbIA KnanaH U MarHWTHbIA KnanaH 1-oi CTyneHn OTKpbIBAKOTCA. Tonnueo nocTynaeT Ha
conno 1-on CTyneHn n 3axuraetcd. Lll/lKJ'I pO3Xura KoOHYaeTCcd Mnocrne Uctev4eHuna BpPpEMEHMU,
onpegeneHHoro nporpaMmMHbIM perne. FopenKa pa60TaeT Ha 1-oi CTyneHn MOLHOCTHU.

Korga TtemnepaTypa wnu pJaBrieHWe KOTNa HaxoOAaTCA HUXKe YCTaHOBIMEHHOro 3HayeHusi
ynpasnatowero npubopa 2-o CTyNeHW MOLLHOCTM, MoJadya BO3dyxa yBenudumsaetcs W
MarHUTHbINA KnanaH 2-01 CTyneHn OTKpbiBaeTcs. TONNMUMBO MOCTyNaeT Ha COMMo 2-OM CTyMNeHu.
CepBomMOTOp noBopayvMBaeT BO3AYLUHbIE 3acCfOHKM B MOMNOXeHue 2-oh cTyneHu. [openka
paboTaeT Ha 2-0# CTYNeHN MOLLHOCTH.

Korga TtemnepaTypa wnu pJaBrieHWe KOTNa HaxoOAaTCA HMXKe YCTaHOBIMEHHOro 3HayeHusi
ynpasnawouwero npubopa 3-e/i CTyneHM MOLLHOCTWM, MoJaya BO34dyxa yBenudumsaeTcs W
MarHUTHbIA KnanaH 3-el CTyneHu oOTKpbiBaeTcd. CepBOMOTOp MOBOpayMBaeT BO3AYLUHbIE
3aCfoHKW B nonoxeHue 3-en cTyneHun. TONNMBO NOCTynaeT Ha conno 3-ei ctyneHu. [openka
paboTaeT Ha 3-el CTyneHu.

Korga TemnepaTypa wnuM JaBneHue KoTna MnoAHMMAaeTcsl Bbille YCTaBKM YMNpaBnsoWero
npubopa 3-ei cTyneHn, ropenika nepeknovaeTcsa Ha PexXum 2-01 CTyNeHun.

Korga TemnepaTypa uvnu pJdaBneHue KoTna nogHUMMaeTcs Bbllle YCTaBkM YMpaBnsiowero
npubopa 2-01 CTyNeHu, roperika NepeknioyaeTcs Ha pexmm 1-on CTyneHu.

Korga TeMnepartypa wnin pasrieHune KoTina nogHMMaeTCA Bbllle YCTaBKM YynpaenAlowero
np|/|6opa 1-om CTyneHun, ropernika oCtaHaB1MBaeTCA. BOS,EI,yLIJHbIe 3aCITOHKWN 3aKpblBAKOTCA.

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

A-466T

TonnuBHbIN PUNLTP

TonnuBHBIN Hacoc + knanaH perynupoBKU AaBreHNs

["MaBHbIN MarHWTHLIN KNanaH, HopmansHo 3akpbiTbid, NC
MarHuTHbIN KnanaH 2, 2-as CTyneHb, HopMarbHO 3akpbITbin, NC
MarHuTHbIn knanaH 3, 3-bs CTyneHb, HopmansHO 3akpbiTbid, NC
MarHuTHbIn knanaH 1, 1-ag cTyneHb, HopMarnbHO 3akpbITbin, NC

OO WN -

Tonnueo Kk roperike
Tonnueo OT ropernku

w >
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ABTOMaTUKA ropersnku
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6.1.

Cxema UMKNoB paboTbl NPU UCNOSIb30BaHUN ra3a, ropenku ¢ MHaekcom «H»

reeITmow>

I
11
111
v
\%

KoHTyp paboThl
OeuraTtenb BeHTUNSATOPA

2s

|
123

|
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|
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7 89 10
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| | | | | 1 1 |
| Pria P mibTTb I ITTTTELTTE2 11|
: .

]
Tpebyemble BXOAHbIE CUrHarnbl Nporp. pene

CwvrHansl ynpasneHust

Ondd. pene gasneHns Bosgyxa
TepmocTat/npeccocrar, 1-aq cTyneHb
TepmocTat/npeccocrar, 2-asq CTyneHb
TpaHchopmaTop 3axuraHus

KnanaH 3ananbHoro rasa, NC (npn Heobx.)
"asoBbin knanaH 1, NC

TOYKa BKINIOYEHUS 2-0M CTYNeHU

TOYKa BKIMKOYEHUA NOJTOXKEHNA «3aKpbIT» BO3AYLUHbIX 3aCJIOHOK
TOYKa BKIMKOYEHNA peXmnma po3xura n 1-om CTyneHun

XecTKo cBsizaHo c III, pasHuua +6°

TOYKa BKIHOYEHUS MAarHUTHOIO KnanaHa 2-om CTyneHn MOLHOCTHN

M

N

O
Q
W

YcTaHaBnmBaeMble TOYKM BKITIOYEHUS Ha KyNaykoBbIX AUCKaxX cepBoOMOTOpa

12s

p_121883.1

,D,OI'IyCKaeMbIe BXO[Hbl€ CUrHanbl Nporp. pene

[a3oBbI knanaH 2, NC, gByXCTyneHu.
C1 - 1-aqa casa - 1-asa cTyneHb

C2 - 2-aqa chasa - 2-as CTyneHb
CwurHan nnamexu

BosayLHble 3aCrnoHKM

CepBomoTop

[porpaMmHbIN NepekstoyaTenb
BbIKIMOYEH
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OnucaHue paboTbl

1

1.1

Ycnosus gns nycka

e Momexu 1 GNOKUPOBKM KBUTMPOBAHbI

e nepeknioyaTtens ynpaBneHus (BbI6op CTyneHW MOLLHOCTM) B NMOMOXeHun 1 unm 2
e KOHLIEBOW BbIKMOYaTENb NOKA FOPENKN 3aMKHYT

e MporpaMMHoOe perie B UICXO4HOM MONoXeHuu (ykasaTenb pere y cumsona 4)

koHTakT C/NC guddepeHuunanbHoro pene gasneHns Bo3gyxa 3aMKHYT (nepenag
OaBrneHus Bosgyxa < MUHUM.)

NMYCKOBOW CUrHan noctynaet 40 3axuma 12 nporpaMMHOro pene

nepekntoyaTens BbIbopa BMaa Tonnmea B NofioXeHnn 2 (ras)

YCT-BO KOHTPOIS repMeTUYHOCTM MPOBEPUIIO KNanaHbl U nepefano curHan padoThbl
AaBrieHue rasa > MUMHUM. KOHTaKT pene MMHMManbHoro gasneHus B nonoxeHne C/NO
AaBrieHue rasa < makc. KoHTakT pene makcumanbHoro gasnenus 3aamkHyT C/NC
koHTakT C/NC TepmocTtaTta unu npeccoctaTta 1-01 CTyneHu 3aMKHYT

BHELLUHWE KOHTaKTbl KOHTYpa YNpaBneHnsa 3aMKHYThbI.

Myck (yka3aTenb NporpaMmMHOro perne cosnagaeTt C CUMBOMOM ‘)
e KOHTYp paboTbl 3aMblkaeTcst
e MyckoBasl MporpamMmma NporpaMMHOro pesie 3anyckaeTtcs.

CepBOMOTOpP NepexoauT yepes Toukmn BKoyeHus IV go Toukm BrknoveHus I (curHan
ynpaeneHus oT 3axuma 7 nporpammMmHoro perne). [iBuratens BEHTUNATOpa 3anyckaeTcs
CUTHaNoM oT TOYKM BKIoYeHnsa IV KOHUEeBOro BbIKIoYaTens.

YkasaTenb NporpaMMHOro perie coBnagaeT ¢ CUMBOJIOM A

e CEpBOMOTOP MepPexoauT A0 TOYKM BKMoYeHUs 1 (BO3AYLIHbIE 3aCIOHKM OTKPbIThI)
Ha Bpems npeaBapuTenbHOW NPoayBKM OK. 36 cek. (ynpaBneHue oT 3axuma 9
nporpamMmmHoro pene).

YkasaTtenb NnporpaMMHOro perne coenagaeT ¢ cumsonom P

e KOHTaKT AndepeHLManLHOro pene AaBneHns BO3ayxa A0MKeH ObiTb NepeknoyeH B
nonoxeHun C/NO. B gpyrom cny4vae nporpammHoe perie oTknto4vaetca. Nocrne aton
TOYKM OO NMOAKOHTPONBHOrO OCTaHOBAa HEAOCTaTOUHbIN Nepenaj AaBneHunst Bo3gyxa
(< MMHMM.) BbI3bIBAET OTKIKOYEHUE NPOrpaMmMHOro pene, korga koHTakT (C/NC)
AndepeHUMansLHOro pene BKOYaeT CUrHan ynpaBreHnst Ha 3axumM 13 nporpammMHoro
pene.

YkasaTenb nporpaMMHoro pere coenagaeT ¢ cumeoriom M
e MpoOBepKa KOHTYpa KOHTPOSsi Hann4yus nrameHu
e OTKIIIOYEHMUE B Cllyyae NoMexu B KOHTYpe KOHTPOJS Hannyus niameHu.

YkasaTesnb NporpaMMHOro perie cosrnagaeT ¢ CUMBOSIoM ¥
e npoayBska (36 cek.) BbiNofnHeHa
e CEpBOMOTOpP NEepexoauT A0 TOYKM BktodeHus IIT (MOLWHOCTb 3axuraHnsa/1-aa cTyneHs).

MpenBapuTenbHoe 3axuraHune (4 cek.) Ha4MHaeTcs.

3awmnTHoe BpeMs (2 cek.) HauynHaeTcs

e rasoBbin knanaH 1 (NC) oTkpbiBaeTcs

e knanaH 3ananbHoro rasa (NC) otkpbiBaeTtcs (¥)

e rasoBbli knanaH 2 (NC) oTkpbiBaeTcs (1-aa dasa)

e ra3 nofaeTcsi Ha COMMO M 3aXuraeTcsi BO30EeNCTBUEM UCKPbI.
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9  VYkasaTenb NporpaMMHOro pere coenagaeT ¢ cumBosiom 1

e 3alMTHOE BpeMs (2 CeK.) OKaH4YMBaeTCs

e [0 3TOr0 MOMEHTA rMaBHOEe Nfams AOJIKHO ObITh 3axaTo. B gpyrom cny4vae Bbi3biBaeTcst
OTKNOYEHUe NPorpamMMHOro pefie no oTCyTCTBUIO CUrHana Hanumuus nnameHu.

e CUrHam Hanu4yusa nNnamMeHn OOMXeH MMETbCSA Y MPOrpaMMHOro perne ¢ MOMeHTa
OKOHYaHUS NepBOro 3alnTHOro BPEMEHUN OO NOAKOHTPONBLHON OCTAHOBKM FrOperku

e LIMKN pO3Xura okoH4aeTcs

e ropenka octaeTca paboTtaTb Ha 1-0M CTyNeHMN.

10 KnanaH 3anansHoro rasa s3akpbiBaeTcs (*).

11 YkasaTenb NporpaMMHOro pene cosnagaet ¢ cumsornom | (pabora)

e MporpamMMHbIV NepeknYaTenb NPorp. pefe octaHaBnNMBaeTca Ha nepuog paboThl

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

e eCnuv nepekntovaTenb ynpaBneHUst HaxoguMTcs B MONOXeHun 2 n koHTakT C/NC
TepmocTaTta unu npeccoctarta 2-oil CTyneHn 3aMKHYT, CEpBOMOTOP NepexoguT A0 TOYKU
BkntoveHnd I (2-aa cTyneHb)

e rasoBblfi knanaH 2 (2-as ¢asa) oTKpbIBaeTCs Nog ynpaBlieHNeM KOHLIEBOTO
BbIKNo4aTena V cepsomMoTopa

e roperka ocTtaeTcs paboTaTb Nog KOHTPOMO NPOrpaMMHOro pene n nog ynpasneHnem
TepmMoCTaToB UMK NMPEeccocTaToB

e Korga Temnepartypa unu gasrieHvne NogHMMaeTcs Bbllle YyCTaBkuM TepMocTarta unm
npeccocTtarta 2-ov CTyrneHun, ropenka nepekniovyaeTcs Ha pexnm 1-0M CTyneHm

e Korga Temnepartypa unu gaBrieHne NogHMMaeTCcs BbllLe YCTaBkM TepMocTarta unm
npeccocTtarta 1-ov CTyneHu, ropesnka ocTaHaBnMBaeTcs

e OTKJIHOYEHMe NpU NoTepe CUrHana nnameHn unu gasrneHnst Bo3gyxa Bo Bpems paboTbl
(3awmTHOE Bpemsa < 1 cek.).

12 T1oOKOHTPOSbHbIN OCTAHOB (KOHTYP paboThl pasmblikaeTcs)

e rasoBblf KnanaH 2 3akpbiBaeTcs

e rasoBblV kNnanaH 1 3akpbiBaeTcs

e MpOrpamMMHbIV NepeknYaTenb 3anyckaeTcs U ynpasnseT 4ONYCTUMbIM BpEMEHEM
nocnegytouiero cropaHus (12 cek.)

e CEepBOMOTOpP OCTaeTcs y To4kM BkrtoveHus 11, noka curHan ynpasneHus ot 3axuma 11
npoOrpaMMHOro perne He nepeaBuraeT CEpBOMOTOP A0 TOYKM BKNtoYeHus 11 (Bo3ayLUHbIE
3aCMOHKU B MOMNOXEHUE «3aKPbITO»).

13 YkasaTenb NporpamMHOro pere cosnagaeTt ¢ CUMBOMOM <

e MporpamMMHbIV NepeknYyaTenb ocTaHaBNuMBaeTCs

e [OBUraTenb BEHTUNSATOpPA OCTaHaBNMBaeTcs

e [JonycTuMoe Bpems nocnegytoulero cropanns (12 cek.) okaH4YnBaeTcs

e HayuMHaeTcda TeCTupoBaHWe ¢ uMuTaumen nnameHn. OTKNYeHue No curHany nrnameHu
¢ HebonbLION 3a4epKKOM, HANp. B cnegyloLwmx crnyvasax:
- NnamMs He noracno no Npu4nHe NpoTeKaLWwmMxX TONMMBHbBIX KnanaHoB
- NOXHbIV CUrHamN nnameHu No npuymHe gedekrta B KOHTYpPe KOHTPOMSA Hann4uns

nnamMmeHun unm cooTs.
e Ha4yMHaeTCs KOHTPOSb repMeTUYHOCTM ra3oBbIX KNanaHos.

[MOBTOPHbIA NYCK BO3MOXEH NPUW BbIMOSIHEHUN YCNOBUIN MycKa (CM. NMyHKT 1).

B cnyyae pedhekta, nogada TOMNMBA HeMeanleHHO npekpawaeTca. [lporpamMmHbIn
nepeknio4yaTens OAHOBPEMEHHO C YyKkasaTefieMm OTKIIOYeHUsA ocTaHaBnueaetcsa. Cumson y
yKasatens nporpaMMHOro nepekniodartens ykasbiBaeT Tun gedekta. B cnyyae oTknioyeHus,
ynpaBneHne MoxeT ObiTb cpasy Bo3BpalweHo. [locne Bo3BpaTa (a Takke nocrne gedekTa,
Bbl3BaBLUEro MNOAKOHTPOSIbHbIN OCTaAHOB uAM nocne nwobor nomexm nuTarwen ceTtn)
nporpaMMHbIA NepekrnoyaTens BO3BpallaeTcsa A0 HavanbHOM TOYKW, MPU YeM TOMbKO 3aKMMbl
7, 9, 10 n 11 nporpaMMHOro pene nony4awT HanpsKeHne B COOTBETCTBMM C MpPOrpaMmomn
ynpasneHus. ToNbKo Npy 3TOM NPorpaMmMHoe pene AonyckaeT NOBTOPHbLIN MYCK roperiku.

BHum! He HaxxmmanTe KHOMNKy BO3BpaTa nNporpammHoro perne Bbiwe 10 cek.

*

npu Heo6Xo4NMMOCTH
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CxemMa LUMKNoOB paboTbl NP UCNONbL30OBaHUM ra3a, Fropesiku ¢ UHAEKCOM «T»
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TpebyeMble BXxogHble curHanbl nporp. penfie  CurHasbl ynpasneHus

A KoHTyp paboTbl N
B BeHtunatop N1
D [Oudd. pene aasneHus Bo3ayxa N2
E TepwmocTtat/npeccocTtar, 1-aa cTyneHb (0]
F TepwmocTtat/npeccocTtar, 2-as CcTyneHb P
G TepwmocTat/npeccocTart, 3-bsl CTyNeHb Q
H TpaHcdopmaTop 3axuraHmns R
J [asoBbii knanaH 1, NC W
L TlasoBbiti knanaH 2, NC *
M Knanan 3ananeHoro rasa, NC (npu Heobx.)

*%*

p_104718.10

77741/474774477)

D,OI'IyCKaeMbIe BXO[Hble cuUrHanbl nporp. pene

"naBH.curHan nnameHu (Mosn. knan. 3an.rasa)
Cwvrdan 3ananbHoro nrameHu

Cwvirtan rnaeBHOro niameHm

Bo3ayLuHble 3aCnOHKM

PerynvpoBouHbIil (bnaHeL, Bo3ayxa
CepBomoTop

[poccenbHasi 3acnoHka pacxofa rasa
[MporpaMMmHbIN Nepeksi. BbIKNIOYEH
TpebyeMbi MyCKOBOW cuUrHan

K 3a)Kumy 8 nporpamMmHoro pene

YKa3aHHble BPEMEHUN OENCTBUTENbHBI, KOrga
KnanaH 3ananbHoro rasa MOHTUPOBaH

YcTaHaBnmMBaeMble TOYKM BKIIOYEHUA Ha KyJna4KoBbIX ONCKaxX cCepBOMOTOpa

I = TouyKa BKIoYeHUs 3-ei cTyneHu
I = BKNIOYEHNA NOJTOXKEHNSA «3aKPbIT» BO34YLIHbIX 3aCNOHOK
III = TOuYKa BKIMIOYEHNSA peXnuMa posxura n 1-om cTyneHu

IV = TOuKa BKIOYEHMUS 2-01 CTYMNEHN

A%

3...5° BbllWe TOYKU BKINIOYEHNS 2-01 CTYMNEHM
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6.4. OnuncaHue paboTbl

1

1.1

Ycnosus gns nycka

e Momexu 1 GNOKUPOBKM KBUTMPOBAHbI

e nepeknioyaTtens ynpasneHus (BbI6op CTyneHn MowWHoOCTH) B nonoxexnuun 1, 2 unu 3
e KOHLIEBOW BbIKMOYATEND NtOKA FOPENKN 3aMKHYT

e MporpaMMHoOe perie B UCXO4HOM MOMoXeHuu (ykasaTenb perne y cumsona 4)

e YCT-BO KOHTPOMSA repMeETUYHOCTU NPOBEPUIIO KNanaHbl U Nnepegano curdan paboThbl

e [aBneHue rasa > MMHUM. KoHTakT pene MmHUManeHoro gasneHus B nonoxexHve C/NO

e [faBneHue rasa < makc. Kontakt C/NC pene makcMmanbHOro gaBrieHUs 3aMKHYT

e koHTakT C/NC TepmocTaTta unu npeccocrata 1-oi CTyneHn 3aMKHyT

e BHELUHME KOHTaKTbl KOHTYpa ynpaBrieHUsi 3aMKHYThbI

e CEpBOMOTOP y TOUKM BkNtoYeHusa II (MyckoBomW curHan ao 3axuma 8 nporpamMmMHOro
pene 8)

e koHTakT C/NC andpcepeHumnansHOro pene gaBneHns Bo3gyxa 3amKkHyT (nepenajg
AaBneHus Bo3gyxa < MUHUM.)

e MyCKOBOW CUrHamn nocTynaeT Ao 3axuma 12 nporpamMHOro pene.

Myck (ykasaTenb NnporpaMMHOro pene coBnagaeTt ¢ CUMBOSIOM <)
e KOHTYp paboTbl 3aMblKaeTcs
e MycKoBas NporpamMma nporpaMMHOro perne 3anyckaeTcsi.

[euratenb BEHTUNATOpPAa 3anyCkaeTcsa.

YkasaTenb NporpamMMHOro perne cosnagaet ¢ cumsorom A
e CEpBOMOTOP MepPexoanT A0 TOYKU BKNoYeHNs 1 (BO3AyLIHbIE 3aCNOHKM OTKPLITHI)
e MNpOrpamMMmHbIN NepeknoyaTens CTOUT BO BPEMS OBUXEHUS CEpBOMOTOpA.

CepBoMOTOp NnepeLuen A0 TOYKK BktodeHus I

e HeobXoAMMBIN CUTHAM Mycka K 3axXuMy 8 NporpaMMHOro perne oT KOHLEBOro
BbIKIOYaTenNsa TouYkK BkMoyeHus 1. B gpyrom criyyae nyckosasi nporpamma
OCTaHaBNMBAaETCA U MPOrpaMMHOE pefie 0OCTaeTcs B 3TOM MONOXEHWUM 0XUAAaTb CUrHana
nycka (6e3 6noKnpoBkm).

e npeaBapuTenbHas npoayska (36 cek.) Ha4YMHaeTcs.

YkasaTtenb NnporpaMMHoOro perne coenagaeT ¢ cumsonom P

e KOHTaKT AuddepeHUmnansHOro pene gaBneHns Bo3ayxa AOMMKEH OblTb NePEKITIOYEH B
nonoxerHun C/NO. B gpyrom cnyyae nporpamMmMHOe pene oTknw4aeTtcs. [Mocne aTon
TOYKM A0 NOAKOHTPOSIbHOrO OCTaHOBA HEAOCTATOUHbIV Nepenag AaBfieHns Bo3ayxa
(< MMHUM.) BbI3bIBAET OTKIMOYEHUE NporpammMHoro pene, korga koHtakT (C/NC)
AnddepeHUnansHOro pene BKOYaeT CUrHan yrnpasneHus Ha 3axunm 13 nporpamMmmHoro
pene.

YkasaTenb nporpamMmmHoro pene cosnagaet ¢ cumsosiom W
e MpOBepKa KOHTypa KOHTPOMS HanM4yus nnameHu
e OTKNIOYEHME B Clly4ae NOMEXM B KOHTYPE KOHTPOIS Hanuuusa rnnameHu.

YKkasaTenb NporpamMMHOro pere cosnagaet ¢ cUMBonom ¥

e npopayBska (36 cek.) BbINOMHeEHa

e CEepBOMOTOpP NepexoguT 40 ToYkKn BKoveHus III (MOWHOCTL 3axuraHusa/1-as CTyneHb)
e MporpamMMHbIV NepeknYaTesnlb CTONT BO BpeEMS ABMXEHUS cepBoMOoTopa.
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CepBomoTOp nepellen o Touku BkoveHus 111

e HeoOXoAUMBIA CUrHaM Mycka K 3akumy 8 NporpaMMHOro perne oT KOHLEBOro
BblkMNtovaTens Touku BknodveHus II1. B gpyrom cnyvae nporpamma nycka
ocTaHaBnMBaeTcs, ¥ NPOrpaMMHOe pere OCTaeTcs B 3TOM NosioxeHun (cumson V)
oXuaaTb curHana nycka (Het 6r10KMpoBKK).

MpenBaputenbHoe 3axuraHune (4 cek.) Ha4MHaeTcs.

lMepBoe 3awnTHOE BpeMs (2 cek.) HauyMHaeTcs

e rasoBble knanaHbl 1 n 2 otkpbieatoTcs (NC)

e ras nopaeTcs Yepes APOCCENbHYI0 3aCrOHKY pacxoda rasa Ha COMno 1 3axuraeTcs
BO34eVCTBMEM WUCKPHI.

lMepBoe 3awnTHOE Bpems (2 cek.) HauYmMHaeTcs

e rasoBblil knanaH 1 oTKpbiBaeTcA

e KrnanaH 3ananbHoro rasa oTKpblBaeTCs

e 3ananbHblilii ra3 NogaeTcsa Ha Conmo 3ananbHOro rasa
e ras 3axuraetcsi BO34eNCTBMEM UCKPbI.

YkasaTenb NporpaMMHOro pere coenagaeT ¢ cumeornom 1

e epBOe 3alNTHOE BPEeMS OKaHYMBaETCS

e [10 3TOr0 MOMEHTa Nnnams (3ananbHoe nnams*) gomkHo ObiTh 3axaTto. B gpyrom cnydae
Bbl3blBA€TCS OTKMIOYEHUE NMPOrpaMMHOro pere rno oTCyTCTBUIO CUrHana Hanmuus
nnamMeHu.

e CUTHaAN HanMuusa NNameHu OOMKeH UMETbCS Y NPOrpamMMHOro pene ¢ MoOMeHTa
OKOHYaHMA NepBOoro 3allMTHOro BpEMeHM 00 NOAKOHTPONbHON OCTAHOBKM rOpenku

e LIMKI pO3XKUra OKOHYaeTCs

e roperka ocTaetcsl paboTaTb Ha 1-0i CTYMeHu.

BTopoe 3awmTHOE Bpems (2 cek.) HaunHaeTcs

e ecnv nepekn4vaTenb ynpaBneHns HaxXoaAnTcsa B NonoxeHnn 2 unn 3 n koHTakt C/NC
TepmocTarta Unmu npeccocrarta 2-oi CTyneHn 3aMKHYT, CEPBOMOTOP NEpPexXoauT Yyepes
TOYKM BKIOYEHNA V 00 TOYKM BKoYeHUs IV (2-aa CTyneHb)

e ropenka paboTaeT Ha 2-01 CTYMNEHMN.

BTopoe 3awmTHOe Bpems (2 cek.) HauMHaeTcs

e rasoBblil KranaH 2 oTKpbiBaeTcA

e ras nogaeTcs yepes ApPOCCENbHYI 3aCrOHKY pacxoda rasa Ha conno

e [NaBHbLIN daken 3axuraeTcs BO3OENCTBUEM UCKPbI.

e eCnuv nepekntovaTenb ynpaBneHns HaxoguTcsa B nonoxeHun 2 unm 3 n kontakt C/NC
TepmocTaTta unu npeccoctata 2-oi CTyneHn 3aMKHYT, CEpBOMOTOP NepexoguT yepes
TOYKM BKITHOYEHUS V 0o Touku BkItoyeHus IV (2-aa cTyneHb)

e roperka paboTaeT Ha 2-01 CTYNeHMW.

YkasaTtenb NporpaMMHOro pene cosnanaeTt ¢ CUMBOMIOM 2
e BTOpPOE 3alUMTHOE BPEMS OKaHYMBAETCS.

YkasaTtenb NporpaMMHOro pene cosnagaeTt ¢ CUMBOSIOM 2

e BTOpPOE 3alMTHOE BPEMS OKaHYMBaETCs

e KnanaH 3ananbHOro rasa 3akpblBaeTca U Nnams 3ananbHoro rasa noracHet

e [0 9TOr0 MOMEHTa rfaBHoe Nnamsi OMKHO BblTb 3axaTo. B Apyrom cryyae Bbi3biBaeTcA
OTKMIOYEeHMe NPorpaMMHOro pesie No OTCYTCTBUIO CUrHanNa Hanuyusa nnaMmeHu.
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14 YkasaTenb NpoOrpaMMHOro perne cosnagaeT ¢ cumsornom | (pabota)

e MporpamMMHbIV NepeknYaTens NPorpaMMHOro pefe octaHaBnMBaeTcs Ha nepuos
paboThl

e CcurHan ynpasrneHus oT 3axuma 20 nporpamMmMHOro pene Ha nepvog paboThl

e ecnv nepeknto4vaTenb ynpaBneHnsa HaXoaAnTCca B NonoXxeHun 3 n koHtakt C/NC
TepmocTarta unmu npeccocrtarta 3-ei CTyneHn 3aMKHYT, CEPBOMOTOP NEPEXOOUT A0 TOYKU
BkntoYeHns I (3-ba cTyneHb)

e roperka ocTtaeTcs paboTaTb Nog KOHTPOMO NPOrpaMMHOro pene n nog ynpasneHnem
TepmMoCTaToB UMK NPeccocTaToB

e Korga Temnepartypa unu gaBrieHne NogHMMaeTcs Bbllle YyCTaBkuM TepMocTarta unm
npeccocTtarta 3-ew CTyrneHun, ropernka nepeknio4yaeTcs Ha PeXnm 2-0i CTyneHu

e Korga Temnepartypa unu gaBrieHne NogHMMaeTcs Bblle YCTaBkM TepMocTarta unm
npeccocTtara 2-oM CTyrneHun, ropenka nepeknio4yaeTcsa Ha pexnm 1-oM CTyneHm

e KOrga TemnepaTypa uUnu gaBneHue nogHNUMaeTcs Bbllle yCTaBKu TepMocTata unm
npeccoctaTta 1-01 cTyneHu, ropefnika octaHaBnMBaeTcs

e OTKIMKYEHME Npu NoTepe curHana nnameHn unu gasneHns Bo3gyxa Bo Bpems paboTbl
(3awmTHOE Bpemsa < 1 cek.).

15 T[logKOHTPONbBHLIA OCTAHOB (KOHTYpP paboThl pa3MbikaeTcs)
e rasoBble knanaHbl 1 1 2 3aKkpbiBalOTCS
e [MporpamMMHbIN NepeknoyaTenb 3anyckaeTcs 1 ynpasnseT 4ONyCTUMbIM BpEMEHEM
nocnegytouiero cropanHus (12 cek.)
e CEepBOMOTOpP OCTaeTcd y ToukM BktoveHus III, noka curHan ynpasneHus ot 3axuma 11
NpoOrpaMMHOro pene He nepeaBuraeT CEpBOMOTOP A0 TOYKM BkNoveHus I1 (Bo3ayLUHble
3aCMoHKM M ApoccenbHasi 3acrnoHka pacxoga rasa B NofoXeHUe «3aKpbiTo»).

16 YkasaTenb nporpaMMHOro pene cosnagaeT ¢ CUMBOSIOM {

e MporpamMMHbIA NepeknyaTenb ocTaHaBNMBaeTCs

e [OBUraTenb BEHTUNSATOpA OCTaHaBNMBaeTcs

e [JonycTuMoe Bpems nocnegytoulero cropanna (12 cek.) okaH4unBaeTcs

e HayuMHaeTcda TeCcTupoBaHWe ¢ uMuTaumen nnameHn. OTKNYeHue No curHany nriameHu
C HebonbLION 3a4epXKKOM, HANp. B cnegyloLwmx crnyvasax:
- NnamMs He noracno no Npu4nHe NpoTeKaoLwmMxX TONMMBHbBIX KnanaHoB
- NOXHbIV CUrHamN nnameHu No npuymHe gedekrta B KOHTYpPe KOHTPOMSA Hann4uns

nnamMmeHun unm cooTs.
e HayMHaeTCs KOHTPOSb repMeTUYHOCTM ra3oBbIX KNanaHos.

MOBTOPHbIV NMycK BO3MOXEH MPUW BbINONIHEHUW YCINOBWIA Nycka (CM. MyHKT 1).

B cnyyae pgedekta, nogaya ToOnnMBa HeMeANeHHO npekpawaeTcsa. [lporpamMHbIn
nepeknio4yaTtens OOHOBPEMEHHO C Yyka3aTefieM OTKIIOYeHus ocTaHaBnueaetcs. CumBon vy
yKasatens nporpaMMHOro nepekniodartens ykasbiBaeT Tun gedekta. B cnyyae oTknoyeHwus,
ynpaBneHne MoxeT ObiTb cpasy Bo3BpalwleHo. [locne Bo3BpaTa (a Takke nocrne gedekTa,
BbI3BaBLUETO MOAKOHTPOJSIbHBIA OCTAHOB WMAM Mnocne Jiobo noMexu nuTalolen Ccetn)
nNporpaMMHbIA NepekryaTens BO3BpallaeTcs A0 HavallbHOW TOYKU, MPU YEM TOMbKO 3aXKMMbl
7, 9, 10 n 11 nporpaMMHOro pene nony4awT HanpsXXeHue B COOTBETCTBUM C MporpamMmmon
ynpaBneHus. ToNbKO Npy 3TOM NPOrpaMmMHoOE pene AOMyCcKaeT NOBTOPHbIN MYCK rOPeriku.

BHumMm! He HaxummanTe KHONKy BOo3BpaTa nporpammHoro perne Bobiwe 10 cek.

*

Korga KramnaH 3anasibHoro rasa CMOHTMpoOBaH

oilon

50080441RU



23

6.5. Cxema LUMKNOB paboTbl NPU UCNONb30BaHUM ra3a, ropesfiku ¢ MHgekcom «H»
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TpebyeMble BXOAHbIE CUrHaMbI Nporp. pene CwvrHansl ynpasneHust Jonyckaemble BXOAHbIE CUrHarbl MPOrp. pene

A KoHTyp paboThl J  naBHbI MarHuTHLIM kNnanaH, NC

B [Osuratenb BeHTUNATOpa K MarHuuTHbI knanaH, NC, 1-as cTyneHb

C [suratenb TONNMBHOIO HAcocC L MarHuTHeI knanaH, NC, 2-as cTyneHb

D [Oudd. pene nasneHns Bosgyxa N  CurHan nnameHu

E  Tepmoctat/npeccocrar, 1-oi cTyneHu O BosgyliHble 3aCnoHKM

F  Tepmoctat/npeccoctar, 2-01 CTyneHu Q CepsomoTop

H TpaHcdopmaTop 3axkuraHus W TporpaMMHbIN NepekntoyaTtens
BbIKITHOYEH

YcTaHaBnMBaeMble TOUKM BKITIOYEHUA Ha KyJna4KoBbIX ONCKaxX cepBOMOTOpa

I = TOYKa BKIOYEHUS 2-0W CTYMNEeHn

I = TO4YKa BKIMOYEHUS MOSOXKEHUA «3aKPbIT» BO34YLUHbIX 3aCITOHOK

III = TOYKa BKMIOUYEHUSA pexnma po3xura u 1-oi CTyneHn

IV = xecTko cBsaAsaHo c 111, pasHuua +6°

V = To4Ka BKMNIOYEHWS MarHUTHOrO KnanaHa 2-ov CTyNeHN MOLLHOCTH
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OnucaHue paboTbl

1

1.1

Ycnosus gns nycka

e Momexu 1 GNOKUPOBKM KBUTMPOBAHbI

e nepeknioyaTtens ynpaBneHus (BbI6op CTyneHW MOLLHOCTM) B NMOMOXeHun 1 unm 2
e KOHLIEBOW BbIKMOYaTENb NOKA FOPENKN 3aMKHYT

e MporpamMHOe perie B UCXOOHOM MONoXeHun (ykasaTenb pene y cumsona 4)
koHTakT C/NC guddepeHuunanbHoro pene gasneHns Bo3gyxa 3aMKHYT (nepenag
AaBneHus Bosgyxa < MUHUM.)

NMYCKOBOW CUrHan noctynaet 40 3axuma 12 nporpaMMHOro pene

nepeknyaTens Boibopa Buaa Tonnvea B nofnoxexnun 1 (kmgkoe Tonnaneo)
koHTakT C/NC TepmocTaTta unu npeccocTtaTa 1-o/ CTyneHn 3aMKHyT

BHELLH/WE KOHTaKTbl KOHTYpa ynpasreHUst 3aMKHYThI.

Myck (ykasaTenb NporpamMMHOro pene coBnagaeTt ¢ CUMBOSIOM ‘)
e KOHTyp paboTbl 3amblkaeTcs
e yCKOBasi nporpamMmma NporpamMmMHOro pere 3anyckaeTtcs.

CepBOMOTOpP NeEpPEXoauT Yepes ToYkmM BKItodeHus IV go Toukm BknoveHus I (ynpaBneHue
OT 3aXkuma 7 nporpammMmHoro perne). [iBuratens BEHTUNATOpPa U ABUraTesnib TONAUBHOIO
Hacoca 3arnyckatTCH, U rMaBHbIA MarHUTHLIN KNanaH OTKpbIBAeTCHA Npu BKNIOYEHUU
KOHLEeBOro Bblkntoyartena IV.

YkasaTesnb NporpaMmMHOro perie coBnagaeT ¢ CUMBOJIOM A

e CEpPBOMOTOpP NEPEXOAMUT A0 TOYKM BKItodeHus 1 (Bo3ayLIHbIe 3aCOHKM OTKPbITbIE) Ha
BpeMsi paboTbl NpeaBapuUTENbHOM NPOAYBKN OK. 36 cek. (ynpaBreHue oT 3axuma 9
nporp. pene ).

YkasaTtenb nporpaMMHoOro perne coenagaeT ¢ cumsonom P

e KOHTaKT AuddepeHUmnansHOro pene gaBneHns Bo3ayxa AOMMKEH OblTb NePEKITIOYEH B
nonoxernun C/NO. B gpyrom cnyyae nporpamMmMHOe pene oTkn4aeTtcs. [Mocne aTon
TOYKM A0 NOAKOHTPOSIbHOrO OCTAaHOBA HEAOCTATOYHbIV Nepenag AaBfieHns Bo3gyxa
(< MMHUM.) BbI3bIBAET OTKIMOYEHUE NporpammMHoro pene, korga koHtakT (C/NC)
AnddepeHUnansHOro pene BKOYaeT CUrHan yrnpasneHus Ha 3axunm 13 nporpamMmmHoro
pene.

YkasaTenb nporpamMmmHoro perne cosnagaet ¢ cumsosiom W
e MpOBepKa KOHTypa KOHTPOMS HanM4yus nnameHu
e OTKNIOYEHME B Clly4ae NOMEXM B KOHTYPE KOHTPOIS Hanuuusa rnnameHu.

YKkasaTenb NporpamMMHOro pere cosnagaet ¢ cMMBonom ¥
e npopayBska (36 cek.) BbINOMHeEHa
e CEpBOMOTOpP NepexoguT 40 ToYkK BKtoveHus 11T (MOWHOCTb 3aXxuraHnsa/1-aa CTyneHb).

MpenBaputenbHoe 3axuraHne (4 cek.) Ha4YNHaeTcs.

3awmnTHoe BpeMs (2 cek.) HaumHaeTcs

e MarHuTHbIn knanaH (NC) 1-om cTyneHun oTkpbiBaeTcs

e TOMMMBO MOCTYNaeT Ha conno 1-oi cTyneHu

e TONMMBHbIA TyMaH NPOTEKaOLLMIA U3 COMMa 3a)XnraeTcs OT UCKPbI.
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9  VYkasaTenb NporpaMMHOro pere coenagaeT ¢ cumBosiom 1

e 3alMTHOE BpeMs (2 CeK.) OKaH4YMBaeTCs

e [0 3TOro MOMEHTa Nnnams AOMKHO OblTb 3axaTto. B gpyrom cny4dae Bbi3biBaeTcs
OTKNKOYEHMUe NPorpamMmMHOro pene npu oTCYyTCTBUMU CUrHana Hanmyust ninameHu.

e CUrHam Hanu4yusa nNnamMeHn OOMKeH MMETbCSA Y MPOrpaMMHOro perne ¢ MOMeHTa
OKOHYaHUS 3aLLMTHOIrO BPEMEHW A0 NOAKOHTPOSbHOW OCTAHOBKW rOpenKu

e LIMKN pO3Xura okoH4aeTcs

e ropenka octaeTcda paboTtaTb Ha 1-0M CTyNeHM.

10 YkasaTenb NporpaMMHOro pene cosnagaet ¢ cumsoriom | (pabota)

e MporpamMMHbIN NepeknyaTens 0cTaHaBnMBaeTCca Ha BpeMs paboThl

e CWUrHan ynpasreHus oT 3axxuma 20 nporpamMHOro perne Ha Bpems paboThbl

e eCnu nepekrnyaTenb ynpaBneHus HaxoguTcsa B nonoxeHun 2 n koHtakt C/NC
TepMocTaTta unuv npeccocTtaTa 2-0 CTyneHn 3aMKHYT, CEPBOMOTOpP MEPEexXoanT A0 TOUKU
BkNtoYeHna I (2-aa cTyneHb)

e MarHuUTHbIN KNanaH 2-oi CTYNeHW OTKpblBaeTCA No4 ynpasrneHUeM KOHLEBOMO
BbIKIIOYaTENs TOYKM BKNIOYEHNSA V

e ropernka octaetcs paboTaTb MOA KOHTPOO NPOrPaMMHOro pene u nog ynpasrneHnem
TepMocTaToB MMM NpeccocTaToB

e KOrga TemnepaTypa Unu faBreHue nogHMMaeTcs Bbllle yCTaBKu TepMocTata unm
npeccocTtarta 2-oi CTyNeHn, ropenka nepekniovaeTcs Ha pexnm 1-om cTyneHu

e KOrAa TemnepaTtypa unu gasneHue nogHMMaeTcs Bbllle yCTaBku TepMocTaTa unm
npeccoctarta 1-oi CTyneHun, ropenka octaHaBnnBaeTcs

e OTKIJIHOYEHMe NpU NoTepe CUrHana nnameHyn unu gasneHns Bo3gyxa BO Bpems paboTbl
(3awmTHOE Bpemsa < 1 cek.).

11 TlogKOHTPOMbBHLIN OCTAHOB (KOHTYP paboThkl pasmbikaeTcs)
e MarHuTHble KnanaHbl 1-0M 1 2-01 CTyNeHen 3aKpbIBalOTCA
e nporpamMMHbIM NepeknvaTenb 3anyckaeTcs U ynpasnseT AONYCTUMbIM BPEMEHEM
nocnegytowiero cropaHus (12 cek.)
e CEpBOMOTOp ocTaeTcda y Touku BkroveHus III, noka curHan ynpasrneHus ot 3axuma 11
NpOrpaMMHOro perne He nepeaBuMraeT CEpPBOMOTOP A0 TOYkM BKrtoyeHus I (Bo3gyLwHble
3aCJTIOHKMN B NMOMOXXEHUN «3aKPbITO»).

12 YkasaTenb NporpamMMHOro perie cosnagaeT ¢ CUMBOJSIOM <
e MporpamMMHbI NepeknovaTenb ocTaHaBNMBaETCS
rnaBHbIN MarHUTHbLIN KranaH 3akpbiBaeTcs
ABuratenb BEHTUNATOpa U ABUraTernb TONAMBHOIO Hacoca OCTaHaBnBaTCA
AonycTumMoe BpeMs nocnegyrowero cropanms (12 cek.) okaH4YMBaeTcs
Ha4YMHaeTCsl TECTUPOBaHUE C UMUTaLnen nnameHn. OTkNYeHne No curHany nnameHu
Hanp. B cnegyoLwmx cnyyasnx:
- NiamMs He noracno no NPUYMHe NPOoTEeKarLWNX TOMMBHBIX KNlanaHoB
- NTOXHBIV CMTHan nnaMeHun no Npu4nHe gedekTa B KOHTYPE KOHTPOMS HanmMyus
nraMmeHu unm cooTs.

MoBTOPHbIV NMyCK BO3MOXEH MNMPW BbINOMHEHUN YCINOBUIA NMycka (CM. MyHKT 1).

B cnyyae pedekta, nogaya ToOnNnMBa HeMeAnieHHO npekpawaeTcs. [lporpamMHbIi
nepekni4yaTens OLHOBPEMEHHO C YykasaTefleM OTKIMIYeHUus ocTaHaBnueaetcs. CumBon vy
yKasatens nporpaMMHOro nepekniodartens ykasbiBaeT Tun gedekta. B cnyydae oTknoYeHus,
ynpaBneHne MoxeT ObiTb cpa3y Bo3BpalleHo. [locne Bo3BpaTa (a Takke nocrne gedekra,
BbI3BaABLUETO MOAKOHTPOJSIbHBIA OCTAHOB MMM nocne Jiobok NoMexu nuTatolen CceTn)
NnporpaMMHbIA NepekrnyaTens BO3BpallaeTcs 40 HadanbHOM TOYKU, MPU YEM TOSMbKO 3aXKMMb
7, 9, 10 n 11 nporpaMMHOro pene nony4awT HanpsXXeHue B COOTBETCTBUM C MporpaMmmon
ynpaBneHus. TonbKo Npy 3TOM NPOrpaMMHOE perne AOMycKkaeT NOBTOPHbIN MYCK rOperiku.

BHumMm! He HaxumanTe KHOMNKy BOo3BpaTa nporpammHoro perne Bolwe 10 cek.
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Cxema uMkKnoB paboTbl Npu paboTe Ha XXUAKOM TONNUBeE, ropenku ¢ nHA. «T»
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OfHbl€ CUrHanbl Nporp. pene

KoHTyp paboThl

OBuratenb BeHTURATOPA

[Buratenb TONMBHOIO Hacoca
Ondpdp. pene nasneHns sosgyxa
TepmocTat/npeccocTart, 1-ad cTyneHb
TepmocTaT/npeccocTart, 2-ad CTyMneHb
TepmocTaT/npeccocTaT, 3-bs CTyMNeHb
TpaHchopmaTop 3axuraHus

[MaBHbIN MarHWTHbIN KnanaH, NC
MarHutHbIn knanaH, NC, 1-as cTyneHb

TOYKa BKNOYEHUS 3-e CTyneHn

TOYKa BKMIOYEHNSA 2-0M CTYNEHU

TOYKa BKMIOYEHUS 2-01 CTYNEHU +2.
TOYKa BKIMIOYEHWUS MarHUTHOrO KnanaHa 2-ov CTyneHu
TOYKa BKIMIOYEHWNS MarHUTHOrO KnanaHa 3-ev CTyneHu

CwvrHansl ynpasneHust

sovozzr

*

.4°

[onyckaemMble BXOAHbIE CUrHanbl Nporp. pene

MarHuTHbIv KnanaH, NC, 2

MaruutHbIn knanaH, NC, 3-bsi cTyneHb

CwvrHan nnameHm
Bo3ayLuHbIe 3aCIOHKM
PerynvpoBoYHbIn hnaHeL
CepBomoTop

[porpaMMmHbIN NepekstoyaTenb

BbIKITHO4YEH

Tpebyembil NyCKOBOW CUrHan
K 3akMMy 8 nporpammHoro pene

YcTaHaBnmMBaeMble TOYKM BKITIOYEHMS Ha KyJ1a4KOBbIX ONCKaxX cepBOMOTOpa

TOYKa BKIMIOYEHNSA MOMNOXKEHNSA «3aKPbIT» BO3OYLUHbIX 3aCMOHOK
TOYKa BKIIOYEHNS pexnma posxkura u 1-oi cTyneHu

-ad CTyneHb

, BO3OyX
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OnucaHue paboTbl

1

1.1

Ycnosus gns nycka

e Momexu 1 GNOKUPOBKM KBUTMPOBAHbI

e nepeknioyaTtens ynpasneHus (BbI6op CTyneHn MowWHoOCTH) B nonoxexnuun 1, 2 unu 3
e KOHLIEBOW BbIKMOYATEND NtOKA FOPENKN 3aMKHYT

e MporpamMHOe perie B UCXOOHOM MONoXeHun (ykasaTenb pene y cumsona 4)
koHTakT C/NC guddepeHuunanbHoro pene gasneHns Bo3gyxa 3aMKHYT (nepenag
AaBneHus Bosgyxa < MUHUM.)

NMYCKOBOW CUrHan noctynaet 40 3axuma 12 nporpaMMHOro pene

nepeknyaTens Boibopa Buaa Tonnvea B nofnoxexnun 1 (kmgkoe Tonnaneo)
koHTakT C/NC TepmocTaTta unu npeccocTtaTa 1-o/ CTyneHn 3aMKHyT

BHELLUHWE KOHTaKTbl KOHTYpa yrnpaBrneHns 3aMKHYThbl

CepBOMOTOP Y TOYKM BKMtoYeHus I (MyckoBoOW curHan Ao 3axuma 8 nporpamMmmHoro
pene).

Myck (ykasaTenb NPOrpaMMHOIO pesne CoBrnagaeT ¢ CUMBOJIOM ‘)
e KOHTYp paboTbl 3aMblkaeTcs

e MycKoBas nNporpamma nporpaMmmHOro pene sanyckaercst

e [BWraTenb TOMIMBHOIO Hacoca OCTaHaBnMBaeTcs.

[euratene BEHTUNATOpPAa 3anyCkKaeTcsa.

YkasaTenb NporpaMMHOro perne cosnagaet ¢ cumsorom A
e CEpBOMOTOP MepPexoanT A0 TOYKU BKNoYeHNs 1 (BO3AyLIHbIE 3aCNOHKM OTKPbITHI)
e MpOrpamMMmHbIN NepeknoyaTens CTOUT BO BPEMS OBUXEHUS CEpBOMOTOpA.

CepBomMoOTOp nepetluen 40 TOYKK BKntoYeHus 1

e HeoOXxoaumbIV cUrHan nycka Ao 3axuma 8 nporpaMMHOro pene OT KOHLEBOro
BblKIloYaTens To4ku BkntodeHus 1. B gpyrom cnyyae nyckosasi nporpamma
OoCTaHaBnMBaeTCH M NporpaMMHOe perie OCcTaeTCcs B 9TOM NOSIOXKEHUN 0XuaaTb curHana
nycka (6e3 6noKnpoBkm).

e npegBapuTenbHas npoayska (36 cek.) HaunHaeTcs.

YkasaTenb NnporpaMMHOro perne coBnagaeT ¢ cuMmBosiom P

e KOHTaKT AnddepeHUnansHoro pene gaBsneHus Bo3gyxa AOMKeH OblTb NepekntoyeH B
nonoxeHun C/NO. B gpyrom cnyvae nporpaMmHoOe pene oTknrodaeTca. [locrne aTon
TOYKM 00 NOAKOHTPONbHOrO OCTaHOBA HEQOCTaTOYHbIA Nepenag AaBneHnst Bo3gyxa
(< MMHMM.) BbI3bIBaEeT OTKIIIOYEHUE NporpammMHoro perne, koraa koHTakt (C/NC)
anddepeHUnansHoro pene BKkOYaeT CUrHan yrnpasneHus Ha 3axmnm 13 nporpamMmmHoro
pene.

YkasaTenb nporpaMMHoro perne coenagaeT ¢ cumeoriom M
e MpoOBepKa KOHTYpa KOHTPOSsi HANn4uus nrameHu
e OTKIIIOYEHMUE B Crlyyae NMOMeXu B KOHTYpe KOHTPOMS Hannyusi nriamMeHu.

YKasaTenb NporpamMMHOro pene cosnagaet ¢ cMMBoniom ¥

e npopayBska (36 cek.) BbINOMHeEHa

e CEepBOMOTOpP NepexoguT 40 ToYkKu BKoveHus III (MOWHOCTL 3axuraHusa/1-as CTyneHb)
e MporpamMMHbIV NepeknYaTesnlb CTONT BO BpeEMS ABMXEHUS cepBoMOoTopa.

CepBomoTOp nepeluen 4o ToYku BkaoveHus 111

e HeobOXoAuMbIN cUrHamn nycka Ao 3axuma 8 nporpaMmMHOro pene oT KOHLEBOro
BbIKItoyaTensa Touku BknoyveHus II1. B gpyrom cnydae nporpamma nycka
OoCTaHaBnMBaeTCcsa M NporpaMmmMHoOe perie ocTaeTcd B 3TOM MeCcTe OXuaaTb curHana
nycka (6e3 61oKnpoBkm).
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11

12

13

14

28

MpenBaputenbHoe 3axuraHne (4 cek.) Ha4YMHaeTcs.

3awmnTHoe BpeMs (2 cek.) HaumHaeTcs

rnaBHbIN MarHUTHbIV knanaH (NC) oTkpbiBaeTcs
mMarHuTHbI knanaH (NC) 1-oi cTyneHun oTkpbiBaeTcs
TONMMBO NoJaeTcs Ha COMIo U 3axuraeTcs BO3AENCTBUEM UCKPbI.

YKkasaTtenb NporpaMMHOro perne cosnagaeT ¢ CUMBOMOM 1

3aLUNTHOE BPEMS OKOHYaEeTCs
[0 3TOro MOMeHTa nnams AoMmkHo BbiTb 3axaTto. B gpyrom cnyyae Bbi3biBaeTcs
OTKNOYEHMUe NPorpamMmMHOro pene npu oTCYyTCTBUMU CUrHana Hanmuust ninameHu.
CUrHan Hanuuus nnameHn OofmKeH MUMETbCS Y NPOrpaMMHOro perne ¢ MOMeHTa
OKOHYaHUS 3aLLMTHOIrO BPEMEHW A0 NOAKOHTPOSbHOW OCTAHOBKW rOpenKu

LMK pO3Xnra okoH4YaeTcs

ropenka ocraetcsa pabotaTb Ha 1-0M CTyNeHM.

CurHan ynpaBneHus ot 3axuma 19 nporpaMmMHOro pene

€CNnun nepeknyaTenb ynpaBneHns HaxoauTcs B nofnoxeHun 2 nnu 3 n koHtakt C/NC
TepMocTarta unu npeccocrarta 2-oM CTyneHu 3aMKHYT, CEpBOMOTOP NepexoauT yepes
TOYKM BKITKOYEHUSA V 00 TOYKM BKItoYeHus IV (2-aa cTyneHb)

MarHUTHbINA KnanaH 2-ol CTyMNeHn OTKpbIBaeTCs Nog, ynpaBreHMeM KOHLLEBOro
BbIKNO4YaTena ToO4YKU BKNoyeHus VI

ropenka paboTaeT Ha 2-01 CTyNeHMW.

YkasaTenb NporpaMMHOro perne cosnagaeT ¢ cuMBonoMm | (pa6ota)

NporpaMMHbIA NepekstoyaTens ocTaHaBNMBaeTCsl Ha Bpems paboThl

curHan ynpasneHus ot 3axunma 20 nporpamMHOro perie Ha Bpemsi paboThl

ecnu nepekn4vaTens ynpaBneHnsa HaxogmTcsa B nonoxeHun 3 n koHtakT C/NC
TepMocTaTta unu npeccocrtarta 3-er CTyneHu 3aMKHYT, CEpBOMOTOP NepexoauT A0 TOYKU
BkrtoyeHns I (3-bsi CTyNeEHb)

MarHUTHbIN KnanaH 3-en CTyrneHn OTKpbiBaeTCs Nofg ynpaBneHMeM KOHLEBOro
BblKntovaTend To4ku BknoyeHns VII

ropenka octaetcs pabotaTb NOA KOHTPOO NPOrpaMMHOro pene n nog ynpasneHnem
TEepMOCTaTOB MUK NpeccocTaToB

Korga Temnepartypa unv gaereHune nogHMMaeTcs Bbille yCTaBKM TepMocTarta unm
npeccocrtarta 3-e CTyneHu, ropesnika nepekrovyaeTcs Ha PeXumM 2-0M CTyneHun

Korga TemnepaTtypa unv gaBsneHue nogHMMaeTcs Bbllle yCTaBKM TepmMocTaTta unm
npeccocrtarta 2-o/ CTyneHu, ropenka nepekrnoyaeTcs Ha pexum 1-o1 CTyneHu

Korga Temnepartypa unv gaesneHue nogHMMaeTcs Bbille yCTaBKM TepMocTaTta unm
npeccoctaTta 1-o# CTyneHu, ropenka octaHaBnMBaeTcs

OTKIOUYEeHUe Npu notepe curHana nnameHu unu gaBneHus Bosayxa Bo BpeMa paboTsl
(3awmTHOE Bpemsa < 1 cek.).

[MoaoKOHTPONBHLIA OCTAHOB (KOHTYP paboThl pa3MblikaeTcH)

rnaBHbI MarHUTHbIA KNanaH 3akpbiBaeTcA

MarHUTHbIE KranaHbl 3aKpblBalOTCA

ABuraTtenbs TONMBHOIO Hacoca ocTaHaBnMBaeTCcs

nporpaMMHbIN NepeknoYvaTenb 3anyckaeTcs 1 ynpaBnseT 4oNYyCTUMbIM BPEMEHEM
nocnegytowiero cropanus (12 cek.)

CEepBOMOTOp OcTaeTcd y ToYku BknoyeHna 11, noka curHan ynpasrneHuns

OT 3axuma 11 nporpaMMHOro pene He nepeasuraetT cCepBoMOTOpP A0 TOYKM BKNtoyeHus 11
(BO3AYLUHbIE 3ACNOHKN U PErynaTop Nogayn TOMAMBa B MOMOXEHMMN «3aKPbITO»).
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15 YkasaTenb NporpamMHOro perie coBrnagaeTt ¢ CUMBOSIOM <

e MporpamMMHbIN NepeknyaTens OCTaHaBnMBaeTCcs

e [BUraTenb BEHTUNATOpPa OCTaHaBNNBaETCS

e [JONycTUMOE Bpems nocnegytollero cropaHuns (12 cek.) okaHynBaeTcs

e HayMHaeTcs TeCTUpoBaHWe C uMuTaumen nnameHn. OTKNYeHUe No curHany nnaMmeHm
Hanp. B cnegyoLwmnx cnyvyasx:
- Nnamsa He Noracno no NpUYnHe NPOTEKaLWMX TOMMANBHBIX KNnanaHoB
- NTOXHbIV CUrHaN nnamMeHun no nNpuynHe Aedekta B KOHTYPE KOHTPONSA Hann4yms

nnamMeHn unm cooTs.

[MOBTOPHbI NYCK BO3MOXEH NPUW BbIMOSIHEHUN YCNOBUIN NMycKa (CM. MyHKT 1).

B cnyyae pedhekta, nogavya TOMNMBA HeMenneHHO npekpawaeTcda. [lporpaMmHbIn
nepeknioyaTens OAHOBPEMEHHO C YyKkasaTefieM OTKIIOYeHUsA ocTaHasnueaetcsa. Cumson y
yKasatens nporpaMMHOro nepekniodatens ykasbiBaeT Tun gedpekta. B cnyyae oTknioyeHus,
ynpaBrneHne MoxeT ObiTb cpady Bo3BpalwleHo. [locrne Bo3BpaTa (a Takke nocne pgedekra,
BbI3BABLLUEro MNOAKOHTPOSIbHBIN OCTAHOB unM nocne nwobor nomexm nuTarwen ceTtn)
nporpaMMHbIA NepekryaTens BO3BpalaeTca A0 HavanbHOM TOYKWU, MPU YeM TOSMbKO 3aKMMb
7, 9, 10 n 11 nporpamMMHOro pene nony4awT HanpsXKeHne B COOTBETCTBMM C MpPOrpaMmom
ynpasneHus. ToNbLKo Npy 3TOM NporpaMmMHoe perne AonyckaeT NOBTOPHbLIN NMYCK roperiku.

BHum! He HaxxmmanTe KHOMKy BO3BpaTa nNporpammHoro perne Bbiwe 10 cek.
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PerynupoBka ropersnku

71.

71.1.

PerynupoBka MowHOCTH, ras

MasoBbI knanaH MultiBloc MB-ZRDLE, aByxcTtyneH4aTble ropesnku (ropenkum ¢ MHgekcom «Hy)
Pene naBneHus rasa

Ha 3aBoge-usrotoBuTene pene gaerneHus rasa ycraHoBneHo Ha 10 m6ap. MNpu HeobxogmMmocTu
OTKPOWTE MPO3paYvHylo KPLILWKY pere u yCTaHOBUTE TOYKY MepeknioveHns no wkane. TOYHOCTb
wkanel =15 %. MNMocne perynnpoBky 3akponTe 3allMTHYO KPbILWKY (CM. pa3gen «Pene gasneHus
rasar).

PerynupoBka MOLWHOCTH, CTyNeHb 1

Ocna6bTe CTOMOPHbIA BUHT Ha rofioBke UUNuHApa npubn. Ha 1 Kpyr U npoBepbTe perynmpoBky.
Mpn HeoGXoAMMOCTM MOApPErynupyinTe pacxod rasa, noBopayMBasl KOMbLO PerynvpoBKu
MolHocTU. MMpu BpallleHMn Mo YacoBOKW cTpesfike (-) pacxod rasa ymeHbluaeTcs, a NpoTMB
YyacoBoW cTpernku (+) yBenuumeaetcs. [ocne perynvpoBKu 3aTAHUTE CTOMOPHbIA BUHT.

PerynupoBka MOLWHOCTU, CTYMNEHb 2

OcnabbTe CTOMOPHBIA BMHT Ha rofioBKe LMnuHApa npubn. Ha 1 Kpyr 1 nogperynupynte KonbLo
pPerynmpoBkKM 2-O CTYMEeHW B OTKPbITOE MOonoXeHue. MOLWHOCTb perynmpyeTtcs M3MeHeHuem
JaBneHus TonnmMBa Ha Bbixoge (Ha conne). [aBneHve perynupylT, MNoBOpayvBas
perynmpoBOYHbIA BUHT MpY NMOMOLUW OTBEPTKU. [Inana3oH perynmpoBKku AaBreHns Ha Bbixoae 4 -
20 mbap. NMpwn BpalleHnn No YacoBoOK CTpernke (+) AaBneHne yBenmynBaeTcs, a NPOTUB YacOBON
cTpenku (-) ymeHbliaeTcs. [aBreHve BbIXOASAWEro rasa oOTperynnpoBaHo Ha 3aBofje-
narotosuterne npmnbn. Ha 30 KpyroB OT 3aKPbITOr0 MOSIOXKEHMS.

PerynupoBka pacxoga rasa npm nycke

BbiBEpHUTE 3aLUMTHBIA KOMMAYOK U WUCMONb3YATE €ro BEPXHK YacTb Kak WMHCTPYMEHT Ans
pas3BopayMBaHUsA peryrMpoBOYHOrO BMHTA B HYXHOE HanpaBneHue Ans  [OCTMXEHUs
Tpebyemoro pacxoga rasa. [1pu BpalieHMm no 4acoBoK CTpeske (-) CKOPOCTb OTKPLITUSA KnanaHa
M pacxod rasa yMeHbllalTcs, a NpoTMB 4YacoBOW cTpenku (+) yBenuumsatoTcs. [locne
PEerynMpoBKM 3aBepHUTE KoNnavyok o6paTHO Ha cBOe MecTo. Ha 3aBofe-n3rotoButene pacxop
rasa HaCTpOeH Ha Y4 - /2 Kpyra OoT 3aKpbITOrO NOJIOXEHUS.

3aneyaTaHHbIN CTOI'IOprIVI BUHT HE TporaTtb, B PYromM ciiy4ae rapaHTtnua He

BHum! o
OencTeyeT.

dunbTp

Pene pnaBnexus rasa

BWHT perynupoBku gaBneHus

KonbLo perynupoBku 1-o CTyneHu

KonbLo perynupoBku 2-o1 CTyneHu

CTONOpPHbLIN BUHT rONTOBKU LMNMHAPA

3alnTHBIN Konna4ok

BWHT perynupoBku pacxoga

TONnMBa B MOMEHT Mycka

LWTyuep ons namepeHus gaBneHus

rasa Ha Bxoge

10 UWTyuep Ang nsmepeHus gaBneHns
rasa Ha BbIxoge (= Ha conne)

11  WTyuep Ang nsmepeHus gaBneHns

rasa mexagy AByMs1 KrnanaHamm

4 .

CONOO AP WN -~
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MasoBbIn knanaH ZRDLE, aByxcTyneH4aTble ropesku (ropenku ¢ uHgekcom «Hy)
PerynunpoBka konuyecTtBa TONAUBa perynupyeTca ABYXCTYNeHYaTbiM KfanaHoM.
PerynupoBka MOLWHOCTHU, CTYyNEHb 1

OcnabbTe CTOMOPHbLIA BUHT npuGn. Ha 1 kpyr. MogperynupyiTe pacxon rasa, nosopayuBas
KONMbLO PEerynupoBku 1-oit cTyneHn. Y6eautech, YTO Konnak KaTylKWM KnanaHa He BpallaeTcs
BMecTe ¢ AuckoM. Mpu BpallleHMKn No YacoBoW CTperke (-) pacxod rasa yMeHblUaeTcs, a NpoTUB
YyacoBoWl CTpernku (+) yBenuumeaeTcs. [ocne perynvpoBKU 3aTAHUTE CTOMOPHbIA BUHT.

Korga perynMpoBoYHOe KOMbLO 1-0M CTYMEeHW COBCEM OTKPbLITO, TO 4Yepe3 KranaH MOXHO
BbiTekaTb Npubn. 40 - 50 % oT Makc. oO6bema rasa knanaHa.

PerynupoBka MOLWHOCTU, CTYMNEHb 2

OcnabbTe CTOMOPHbLIA BUHT npubGn. Ha 1 kpyr. MogperynupyiTte pacxon rasa, nosopayuBas
KONMbLO PEerynupoBku 2-oit cTyneHu. MNpu BpalleHuM Mo 4yacoBoW cTpenke (-) pacxop rasa
yMeHbLUaeTCcs, a NpOTUB YacoBOW CTpenku (+) yBenuumeaetcs. [locne perynupoBku 3aTsaHUTe
CTOMOPHbIV BUHT.

Pel'yﬂVIpOBKa pacxona ra3a npu nycke

CKOpoCTb OTKpbITUSA KnanaHa perynupyetca BWHTOM. BbiBepHMTE 3alWMTHBIA KONNa4ok w
NUCNOMb3ynTe ero BEepXHKK YacTb Kak WMHCTPYMEHT AN pasBopaynBaHus perynnpoBOYHOro
BWMHTa B HyXHoe HanpasneHue. [pn BpalleHUn B CTOPOHY «-» CKOPOCTb OTKPLITUA KrnanaHa
yMeHbllaeTCcs, a B CTOPOHY «+» yBenuumBaeTcd. PerynupoBka AeWcTBYeT Ha CKOpPOCTU
OTKpbITUA KranaHa Ha 1-ol u 2-0M cTyneHsix. BUHT MoxeT ObiTb MO KparHen mMepe norskpyra
OTKPbIT OT MNOMOXEHUS MUHUMANbHOIO 3HAaYEHUS.

3aneyvaTtaHHbIN CTOI'IOprIVI BUHT HE TporaTtb, B IPYromM ciriy4ae rapaHTnua He

BHum! o
OencrTeyerT.

Tun ZRDLE 420/5
(ZRDLE 4050)

WAHUJ

et

Konbuo perynuposku 1-o CTyneHu
Konbuo perynupoBku 2-o CTyneHu
PerynupoBka CKOpOCTU OTKPbITUSA
CTOMOpHbIN BUHT

3alUMTHBIA KONNa4vok

AP WN -
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PerynupoBKa perynmpoBOYHbIX pbl4aroB, TpexcTyneH4aTble ropesniku (ropenku ¢ UHAeKcoMm «T»)

[BuxeHne Bana cepBOMOTOpPa Yepes pblyar u TAry nepegaetcsa K perynatopy pacxoga rasa.
Yron oTKpbITUS ApOCCenbHOW 3aCNOoHKN pacxoda rasa onpeaensercs no nonoXeHusam KOHLEBbIX
BbIKIOYaTenei ceppoMoTopa; cM. paboTa cepeoMoTopa.

MonoxeHUA perynmpoBOYHbIX pbl4aros:
- Ha 1-o1 CTyneHu

e cepBomoTOp ok. 10°
e  [OpoccenbHas 3acnoHka ok. 18°

- Ha 2-01 CTyNeHn

e cepBomMOTOp OK. 70°
e [poccenbHas 3acrioHka oK. 38°

- Ha 3-ell cTyneHu

e cepBomoTOp ok. 150°
e  [OpoccenbHas 3acfnoHka ok. 75°

- B AEXYPHOM peXnMe ropesiku

e cepBomoTOp oK. 10°

~18
1+

/ x | B-343Y

~ \(;

MNonoxeHunsa pbl4aroB Ha PUCYHKe (I'IOJ'IO)KeHMe cepBoMOTOpa 00) ABNAKOTCA YCITOBHbIMU. Mo
HeobXxoaAUMOCTN OHMU MOryT ObiTb M3MEHEHDI, Hanp. B 3aBUCUMOCTMN OT MNMPOU3BOOAUTEIIbHOCTHU
ropenku, Tuna Kotna, poga rasa.

11
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7.1.4. PerynupoBka perynvpoBO4YHOro cpnaHua, TpexcTyneH4arble ropesnku (ropesiku ¢ UHAEKCOM «T»)

Mpu nNOMHOW MOLHOCTM ras3a [poccernbHasi 3acfioHka MOMHOCTb OTKpbiTa. C MoOMOLbIO
OPOCCEeNIbHOM  3aCMNOHKM UM PerynupoBKON [aBrieHWUs rasa OTperynupyloT pacxoh rasa Ha
noaxoAsilMin YPOBEHb.

MpyXnHHaa NeHTa perynupoBOYHOro craHua ynpaBnseT ABWXKEHWEM perynupylollero pblyara.
OpoccencHass 3acrnoHka pacxoga rasa ynpasnsetca  pbldarom. [pyXuHHas neHTa
perynupoBoYHOro cnaHua ynpasnseT Yyepes pblyar ABMXEeHWEM BO3AYLIHbIX 3aCMOHOK.

LWkana cepBOMOTOpa noKas3biBaeT NnonoXxeHne MoTopa npu 3agaHHOM OMana3oHe MOLUHOCTMWU.

BHum! T[lpu ncnonssosaHun o6omx BMOOB ToNnMBa, HEOH6XOANMO NMPOU3BECTU HACTPONKY
CHa4yana Ha Xugkoe TOnsmBo.
lMpoBepbTe NPaBMbHOCTb HACTPOMKM C NMOMOLLLIO aHanmn3a yxogsawmx AblMOBbIX
rasos.

Mopayy Bo3gyxa PperynvpyloT noaxodsuiei no OTHOLIEeHWIO pacxoda >XMOKOro TonnuMea cC
MOMOLLbIO NPYXXMHHOW NEHTLI perynupoBoYHoro gnaHua. Mocne atoro, Tpebyemblii pacxopn rasa
PerynupyloT noAXoAAWMM MO OTHOLIEHUIO YXe OTPErynMpoBaHHOro BO3dyXa C MOMOLLbHO
MPY>XUHHOW NEHTbI PerynnpoBoYHOro draHua.

>

A-498BT

e

BosayLuHble 3aCnoHKU A Tlas3
CepsomoTop B Bosgyx
PerynmpoBoyYHbIi pblvar rasa

Mpy>XMHHas neHTa perynnpoBOYHOro dprnaHua rasa
PerynnpoBoYyHbIN pbidar Bo3gyxa

Mpy>XMHHas nNeHTa perynnpoBOYHOro doraHua Bo3gyxa

Perynsitop nogaym Tonnvea

NO OB WN =
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PerynMpOBKa MOLWHOCTH, XXnagkKoe TonrvBo

MoOLLHOCTbL ropernku perynupyetcsa nyTeM U3MEeHeHUs pasmepa conna u gaBneHus pacnbliieHus
TONMAMBHOrO Hacoca. B AByxcTyneHyaTbIX ropenkax (ropenku ¢ nHgekcom «H») MvHumanbHas
MOLLHOCTb ormkHa 6biTb 50 - 60 % oT obLwen nponsBoaMTENBHOCTU conern. B TpexcTtyneHyaTbix
ropenkax (ropenku ¢ uMHOEeKCoM «T») MOLHOCTM conen OT oblwen MOLWHOCTU creayoune:
conno 1 - 40 %, conno 2 - 30 % wn conno 3 - 30 %. 3anyck ropenkn ¢ uMHAekcoMm «H»
AonyckaetTcs Ha MoLWHoOcTU He 6onee 50 % Bbile MakCMManbHOW MOLLHOCTU, YKa3aHHOW Ha
3aBoackon Tabnuyke.

BHum! T[locne 3ameHa conna HeobXoAMMO NPOBEPUTb KOMUYECTBO BO34yXa FOPEHUS U
NonoXxeHwe perynmpoBOYHOro KonbLa ropernioyHon rofioBKuU.

Pasmep conna BbIGUpaeTca No MOLHOCTM KOTNa.

Bbi6op conna no Hopme CEN
MapkupoBka no Hopme CEN, kr/4y gencteutenbHa npu gaeneHum pacnbineHusa 10 6ap, BA3KOCTM
3,4 mm?/c (cCT) 1 nnoTHocTb 840 kr/m3. B aTom cny4ae B conne nmeetcs obo3HayeHne EN.

P

Krf4=—""—
Hax 7 xkp P

MOLLHOCTb KOTna KBT
HWKHAS KaNOpUMHOCTb Tonnuea KBTu/kr
0,80 - 0,95 (KNM kotna 80 - 95 %)

KoadhpmumeHT gaBneHus nonyyaetcs n

Takke no copmyne: kp = Ko3(hMUNEHT faBneHUs
P1 = 10 6ap (no Hopme CEN)
kp = P2 P2 = wucnonb3yemoe gasneHve
“\P1

Mpumep, ropenkn ¢ HAEKCOM «H»:
Bbibop conna gns kotna 1000 kBT ¢ K4 0,9 un pabounm gasnexmem 15 Gap.

1000
COMJOKI/Y = = T7kr/v = 46«kr/y4 1-oe conno

11,86 x 0,9 x 1,22

31kr/4 2 -o0econno

Bbi6op conna no Amlran/y
MapkupoBka no Awmlan/y4 pencrtBuTenbHa nNpu OaBfeHUMM pacnbiieHuss 7 6ap, BA3KOCTU
3,4 mm?/c (cCT) 1 nnoTHoCcTb 820 Kr/m3.

P 1 Amlfan = ok. 3,2 kr Tonnuea
Hux 7 x 3,2 xkp P1 7 6ap (coots. AmIan)

Amlan/y=

Mpumep, ropenkn ¢ HAEKCOM «H»:
Bbibop conna gnsa kotna 1000 kBT ¢ K4 0,9 un pabounm gasnexmem 15 Gap.

1000
conno AMlran/y = = 20AmMlan/y = 12AmMlan/y 1-o0e conno

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

8AmMlan/y 2 -oe conno

[ns nepecyeTa Kkr/4 Ha n/4 Heo6xoaAnMMO AenuTb Kr/4 Ha nnoTHocTb Tonnmea (0,833 r/cm?).

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

BHum! d>opma TOMKW KOTI1a BITUAET Ha Bbl60p TUna conna, T.e. B HEKOTOPbIX CllydadaXx conro
MOXeT OTIIM4aTbCA OT Bblle YKa3aHHOro.
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PerynupoBka Bo3ayxa Ansi ropeHus

[ByxcTyneH4yaTble ropesiku (ropefniku ¢ MHOeKcoM «Hy)
dyHkuumn guckos SQN cepBomoTopa

To4YKN BKIIOYEHMUA KyJ1a4KoBbIX OUCKOB YyCTaHaBJIMBAKTCA noBopayvmBasd UX Py4YHbIM yCUITMEM
nnn npu nomMmouwun cneunaribHOro Knio4a.

IT: 3akpbIToe NonoXxeHne BO3AYLUHbIX 3aCNOHOK, yron (°). YcTaHOBMNeHO Ha 3aBofe.
I1I: lMonoxeHne BO3QYLUHbIX 3aCNIOHOK Ha 1-01 cTyneHu, yron (°)

A\’ Touka BKMIOYEHNSA MarHUTHOrO KranaHa 2-01 CTyneHu

I: lMonoxeHne BO3AYLIHbIX 3aCNTIOHOK Ha 2-01 CTyrneHu, yron (°)

3HayeHne gucka V JosmkHO ObiTb Hanboree BbICOKOE, HO HE [0 TaKOW CTeneHu, YTobbl nnams
OTOpBanochb NMpu nepexone co 2-o cTyneHn Ha 1-yto (3HayeHue gucka V JOrmKHO BbiTb Mexay
3HayeHuamu guckos III n I).

CepBOMOTOp BO34YLUHbIX 3aCJTIOHOK CHabxeH pacuenutenemMm ang 0CBOOOXAEHUS BpalleHnsa
AOUNCKOB. I'IpM HaXaTuun pacuenutensa BHU3, BO3QyLWHaA 3ac/ioHKa nepeasuraeTca Bpy4Hylo.

BHuM! PasHuua mexay 3HadeHusimu III - I gomkHa 6biTb He MeHee 10° Mo wkane gucka.

To4Hble NoNoXeHnd BOS,EI,yLIJHOIZ 3aCJ1I0HKM (T.e. npaBuIiibHOE KOJMMYeCTBO BO3AyXa AONA I'OpeHl/IFI)
onpegendeTcda no aHannady yxoadawnx abiIMOBbIX ra3oB.

I'Iooqepe.ql-loe uncnonb3oBaHue AByX BUOOB TonnuBa

anI ncnonb3oBaHuu obonx BMAOB Tonmnea, He06XoaNMMO npon3BecTu HaCTpOVIKy
CHa4dalla Ha XXunagkoe TonmBeo.

BHum!

Pacxon Bosgyxa perynupyloT MNoAXOASLWWM MO OTHOLWEHMIO K pacxody >XuOKoro Tonnuea,
N3MeHssA NonoxeHune Kynadkosbix anckos III v I. MoTom Tpebyemblit pacxoq rasa perynupyloT B
COOTBETCTBUM C YXe OTPerynmpoBaHHbIM 06beMOM BO3dyxa C MOMOLLbIO Konew perynupoBKu
rasoBoOro knanasa.

anIHLIMHMaﬂbeIe NOoNoXeHna KynavykoBbliX ANCKOB

1 PerynupoBka Bo3ayxa 2-0# CTyneHu 4 Tlepekrnod. MarH. krnanaHa 2-ou CTyneHu
2 3akpblTve BO34YLUHOMW 3aCNOHKN 5 Pacuenutens
3 Perynuposka Bo3sgyxa 1-o1 cTyneHu 6 Knou ansa perynuposku
o
ollon
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7.3.2. TpexcTyneH4aTble ropesiku (ropenkm ¢ UHGEKCoM «T»)
CepBomoTop SQM 50.381A2
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lMNonoxeHunsa Kyna4vkoBbIX ONCKOB (KOHLI,eBbIX BblKJ'HO‘-IGTeJ'IEVI) HaCTpOeHbl NpU UCNbITAHNAX Ha
3aBoge-mn3rotoeutene cnegyrouwmnmm o6pa30M:

I = ocTtaHoBka ropenku (ok. 0°)

III = MOLWHOCTb 3axuraHus /1-aa cTyneHb (ok. 10°)

IV = 2-ada cTtyneHb (oK. 70°)

V = KoppekTupylouiee OBMXKEHME Npu nepexode ¢ 1-0i CTyneHbo Ha 2-yi0 CTyMneHb (oK. 75°)

VI = curHanbHas namnoyka 2-ov CTyneHu *)

VII = curHanbHas namnoyka 3-er CTyneHu **)

| = nonoxeHue NpoayBku, 3-bsi cTyneHb (oK. 150°)

A = Knoy Ang perynuposku (nog Konnakom)

B = pacuenutenb

C = pacuenutenb HacTpoeH Ha 3aBoae-usrotosutene. HE OCBOBOAUTE
PACLUENMUTENA!

D = wkana nokasblBaeT TOMbKO Yrosi NOBOpOTa Bana cepsoMoTopa

Yy wmexgy III n IV
**y mexay IVnlI

MonoxeHWsa KynayKkoBbIX AUCKOB HA PUCYHKE SIBNSAOTCS YCMOBHBIMU.
Pacuenutens (B) ocsoboxgaeT perynmpoBOYHbIN MEXAHU3M A1 PYYHOro NepeMeLLeHuns.

BHum! PasHuua mexay yctaBkamu auckoB IV 1 V gomkHa 6biTe npnbn. 3 - 5°
MpuMeHsITCA YepHyto LWKany
KynaukoBbii auck VIII He NpuMeHstoTCS
ASZ (noTeHUMOMETP) NPUMEHSAIOTCA NO NoTpebHOCTH

OCTOPOXHO! He ocBobogute pacuenutens «C». WM3meHeHWe NonoxeHus
Kyna4ykoBbIX AUCKOB NOBPEXAAET CEPBOMOTOP UIM MNOPTUT HACTPOIKY FOPErKM.
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7.4. TonnuBHbLIN Hacoc

Hacoc TA Hacoc J

1 TloakntoyeHne nNnHUM BCcacbiBaHUS 6 [aBneHue Ha Bxofe / TOUYKa N3MepeHus
2 BebIxog Tonnmea k conny 7 UWTyuep ons namep. gaBneHunst Tonnmea
3 [lMopkntoyeHve nNMHUK Bo3BpaTta (k conny)/yaaneHue Bosgyxa

4 PerynupoBku gaBneHus 8 T[lepenyckHasa npobka

5 3awwuTtHas npobka BHum! B Hacoce Tuna J nmeetcs punbTp.

MakcumanbHoe gaBneHue TonnvMBa Ha BXoAde B HAcoc: Hacoc TA 5 6ap
Hacoc J 1,5 6ap

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

Bakyym B BcacbiBatoweMm Tpybonposoge: makc. 0,45 6ap (x 100 kla)

Pabouyee paBneHune Hacoca (= gasn. pacneinenus): 10 - 20 6ap (x 100 klMa)

PerynupoBka gaBneHuUA Hacoca

[aBneHune perynnpyetcda BUHTOM pPErynnpoBKn OaBrieHUA. I'IoaopaqMBaﬂ no 4YacoBoWn CTperike,
naslrieHne yBenndmBaeTcd, a NnpoTuB YyacoBoWn CTPENKN — YMEeHbLUaeTCA.

YpaneHue Bo3ayxa u3 TONJIMBHOINO Hacoca

BeinycTuTe BOo34yx M3 Hacoca ocnabnas wTyuep ANst U3MEPEHUs AaBreHus TOMnuBa, nocne
yero ropenka MoxeT paboTaTb Ha KOPOTKOE BPeMs 0 TeX Mop, Noka BO3AYLIHbIE Ny3blpbKU HE
BbIXOAAT U3 oTBepcTus. lNocne aTtoro 3aTaHWTe Npobky. (He ygananTte npoGKy MOMHOCTbIO U3
oTBEpCTUSA).

BHuM! Mpu NpoeKkTMpoBaHUN K pacyeTax TONNUBHOro Tpy6onpoesoaa Heo6X0AMMO YYNTLIBATb
MHCTPYKLMMN N3roTOBUTENS Hacoca.
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7.5. MydTa TOnnMBHOro Hacoca

Fopenkn cHabXeHbl KOMOUHWMPOBAHHLIM TOMIMBHLIM HAaCOCOM W ABUraTtenemM, B KOTOPOM 3a30p
Mexay ronoBkaMmn CoeanHUTENbHON MYy(PTbl JOMKEH BbiTbh 1 - 2 MM.

A-216Z2 -

1 TonnueHbIN HAcoc
2 TonoBka MydTbl
3 [suratenb
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PerynupoBoyHbin donaHey

TpexcTyneH4aTble ropesnku (ropefikm ¢ UHAeKcoM «T»)

OTKpbITME BO3AYLUHBLIX 3aCNOHOK yrpaBnsieTcs Npodunem npyxXMHHOW NEHTbI PeryrnmpoBOYHOro
naHua. Popmy neHTbl PerynupyloT C MOMOLULID KynaykoB W PEryNMpOBOYHbLIX BUHTOB.
[BUXeHME NPY>XUHHOW NEHTHLI NepefaeTcs BO3AYLIHbLIM 3acnoHKkaM ¢ MoMOoLLbio peivara. Mogaya
BO34yXa B COOTBETCTBMU C PacxooM TOMMMBA PErynupyeTcsi C NMOMOLLbI PEeryrnMpoBOYHOrO
naHua. Ytobbl NpoBepUTbL pesynbTaT CKUraHus, HEO6XOAMMO NPOU3BECTU aHanNU3 yxoasLmx
AbIMOBBIX Fa30B OTAENbHO Y KaXAOro Kynayka B guana3oHe Mexay MOMOXeHWeM po3xura u
NONOXeHWeM MOMHOW MOLLHOCTU. [ns perynnpoBkM HeoBGXOAMMO cHayana ocnabuTb BUHTLI C
BHYTPEHHUM LLecTurpaHHnkom (5 wT.) (Makc. ¥4 kpyra) n nocrne perynnpoBKku 3aTAHYTb UX.

1 Kapkac perynupoBo4Horo prnaHua 7 Hanpaenswowas npyx. NeHTbl

2 PerynupoBOYHbIf Kynavok 8 KpenexHbIn BUHT HanpasnsoLen

3 PerynupoBoYHbIN BUHT 9 CronopHas nnaHka

4 TapenbyaTas npyxuHa 10  BwuHTbI ¢ BHYTp. wecTurp. (5 Wwr.)

5 T[pyxuHHas neHta 11 CTONOPHbLIV BUHT C BHYTP. LLIECTUTP.

6 CTONOPHbLIN BUHT NPYX. NEHTbI 12 BWHT € BHYTPEHHUM LLECTUrPAHHUKOM

3amMeHa NpPy>XMHHOMN NeHTbI

OTcoefnHNTE CEPBOMOTOP BMECTE C KPEMEXHOWN NnaTon n3 npornopumoHmMsaTopa
OTcoefuHnUTe NepBbIA pblyar U3 NponopLnoHu3aTopa

OTcoefuHnUTe perynnmpoBoYHLIn dnaHew

OTcoefguHNTE CTOMOPHLIA BUHT NMPYXXUHHOW NEHTLI U HanpasBnsoLwyo. 3aMmeHnTe
NOBPEXAEHHYIO NIEHTY HA HOBYIO.

Cbopka nponssoguTca B obpaTHON nocrnenoBaTebHOCTU.
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7.7. PerynupoBKa ropefnioMyHO1 ronoBKu

7.7.1. HacTtpouka conna u 35IeKTpoAoB 3aXUraHus

npOBepI/ITb M no HagoGHoCTK OTKOppeKTnpoBaTtb B COOTBETCTBMN C PUCYHKOM pacCCTOAHUE
AN1eKTpoaOoB OT comnia, a Takke 3a3op Mexay HUMMNU.

[ByxcTyneH4aTble ropenku TpexcTyneH4aTble ropenku
(ropenku ¢ nHgekcom «Hy) (ropenku ¢ MHOekcoM «T»)

M M
H = 6wmm
K = 4wmm
L = 5wmm
M = 8wmm
L 4
ollon
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PerynupoBKa CKOpOCTM NpoxoAa Bo3gyxa B roperioYHOM rorioBke

CkopocTb nNpoxoda BO3adyxa Yepes roperiovyHyo rofioBKy perynupyot ocnabneHnem cTonopHbIX
BUHTOB pPErynupoBoYHOro kombua. [1pnM 9TOM perynupoBOYHOE KOMbLO nepemeltaeTcs Mo
HanpaBneHutio UuunuMHApa W 3a30p Mexay perynupoBOYHbIM KonbuoM U Anddysopom
nameHsietca. Npu paboTe Ha HU3KUX MOLLHOCTAX, KOMbLO HAaXoAuUTCHA B NepefHeM NonoXeHuu, a
Ha 6onblNX MOLWHOCTAX — B 3agHeM. Ecnun perynnpoBoYHOE KOMbLO MpU OTPErynMpoBaHHOMN
NMOSTHON MOLLHOCTM HaxXoAUTCS B CULLIKOM nNepeaHeEM NofoXeHUn, CKOPOCTb BO3yXa Ha rornoBke
BbICOKA, YTO 3aTpyOHSAEeT 3aXxuraHue, Unu xxe Bosgyxa He ByaeT 4OCTAaTOMHO AN1S KaYeCTBEHHOro
ropeHunsa (bonbloe cogepxaHue yrapa, CO). Ecnu perynupoBo4YHOE KOMbLO HaxoauTcs B
CMULIKOM 3aJHeM TMONOXEHUU OTHOCUTENbHO TpebyeMoW MOLWHOCTU, CKOPOCTb BO3Ayxa
CMULLIKOM HMU3Ka, YTO YyXydwaeT KayecTBO ropeHus (cogepxaHue O, CRAUWKOM BbICOKO).
lMpoBepbTe Ka4eCTBO ropeHus npyv NOMOLIM aHanusaTopa AbiMOBbIX ra3oB. CogepkaHue caxu
(umcno baxapa) fOMKHO BbITb < 1.

Unnungp
PerynmpoBo4yHoe KonbLio
Audpdysop

YannHeHne ropenoyHomn
rOnoBKU

dukcaums perynmpos.

4{&%5225447' ) ) ] KonbLUa

B ON-=-

(¢,

5 A-432V

BHuum! [pu nooyepeaHoit pabote Ha o6oux BUAax TONNMBa, NOJIOKEHNE PETYIMPOBOYHOIO
Konbla ycTaHaBnuBaeTcs ONs XKUAKOro ToMnsunBea.
Ecnu mecTo konbua oTHOCUTENbHO Anddy3opa MEHSIETCS, TakkKe CKOPOCTb U Pacxof
Bo3ayxa MeHswTcs. [poBepbTe pesynbTaT CKUraHUs aHanu3oM AbIMOBbIX ra30B U
noAaperynupyinTe nogadvy Bosgyxa.
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MHCcTpyKumMA ansa ra3oBoro consia U roperioYHON roflIoBKU

GKP-130 H n GKP-140 H/T

- OTcoeanHMTe conmo 3ananbHoro rasa (ecnv nMeeTcs).

- Ocna6bTe CTOMOPHbIA BUHT COMIIOBOrO kKnanaHa. BelITAHMTe connoBoii KnanaH M3 ra3oBoro
conna. ByabTe oCTOpPOXHbI, YTOBLI PE3KO HE COrHYTb TOMMMBHbLIE LUMNAHTIK.

- Ocna6bTe KpenexHblit BUHT ra3oBoro conna. MpunoaHMMuTe ra3oBoe COMo U BbITAHUTE ero.

- OTBepHUTE KpeneXHble BUHTbI TOPEernoYHOl rofoBKU U BLITSHUTE FOMOBKY U3 Kopnyca.
YOnuHUTEnNb ropenoYyHon rofoBKy NPUKpPEenseH 3akrnenkaMmy K HanpasnstoLMM rofoBKY.

- Cbopka nponssoautcs B o6paTHON nocrneaoBaTebHOCTY.

Mpu cbopke npoBepbTe cocTosiHne O-ob6pasHoOro KonbLa u, Nnpy HeobxoaumMocTH,
3aMeHuTe KonbLO.

BHum!

[(a3oBoe conno
KpenexXHbli BUHT
! 4 rasoBoro conna
P 3 0O-ob6pasHoe KonbLo
4 Conno 3ananbHoro rasa
‘ ] (He ctaHpapTHas
nocrtaBka)

‘ 5 TopenoyHas ronoska
! 6 KpenexHble BUHTI
- - - - - - - } - -— ropenioYyHon ronoBKu
7 Connoson knanaH
‘ | 8 CTONOpHbLIN BUHT
w COMMOBOrO KranaHa
—$

N —

)

N

A—-4393V

P NMPEAYMNPEXOEHUE! T[lpoBepbTe COOCHOCTb ras3oBOro confa OTHOCUTENBHO
ya perynmpoBOYHOro KofibLa rofioBKM M MPOBEPbTE PacCTOSHME COMJa >XMAKOro Tonnuea
— ot guddysopa (cM. pasgen «PerynMpoBka ropeno4YHon ronoskm»).
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7.8.2. GKP-150 H/T

- OTcoeguHuTe ropernky ¢ Kotna unun oTKpbiBanTe NOBOPOTHLIN MNIOK KOTNa.

- OTcoeguHuTe rasoBoe Conuo.

- Ocnabute kpenexHble BUHTbI HanpaBnsAwLen ropenoyYHon rofioBKu.

- Ocnabute CTONOPHbIE BUHTLI PETYNNMPOBOYHOrO KonbLa.

- BoiTarueaniTe perynnpoBoYHOE KOMbLO U3 roperioYHOMn rorioBKu.

- Ocnabute kpenexHble ravkv auddysopa.

- BoiTarueante guddy3op 13 ropenioyHoOn ronoBKu.

- BoiTarueaniTe HanpaBnALLYO rOpPenoYHOM rofioBKK, BKIOYasa yaSIMHEHUE FOPEeNOYHON
royIOBKU C MeCTa CO CTOPOHbI KaMepbl CropaHus. YANuHeHne ropenoyHomn rorosku
NPUKpenneHo 3aknenkaMmmn K HanpasnAoLWNM FONoBKN.

- Cbopka nponssogutcs B obpaTHOM NocnenoBaTenibHOCTU.

["azoBoe conso
KpenexHbin BUHT
Y rasoBoro comnna
3  YNnoTHMTenbHOE KOMbLO

i i /] 4 Conno 3ananbHOro rasa
‘ | (He cTaHpapTHas

noctaeka)
‘ 5 Topeno4vHas ronoska
Tl " 6 KpenexHble BUHTHI
ropenoyHoOn rosioBKK
| 7 Connoeon knanaH

T
! 8 ®dukcauusa connoBoro
M [ N knanaHa

A-581C 9 ernemem BVI!-IT

\ 12 HanpaenswLLe

\ ropenoyHoum rorioBkn

i 10  PerynupoBoYHOE KOMbLIO

N —

I
X
™

; 11 Oudpdysop
12  KpenexHas rarka
Anysopa
[ 4
ollon
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MHCcTpyKumMKn no 3ameHe aBUraTensi BEHTUNAToOpa

\
\
\
//
[ i RN a
A-416L [T /]
1
>
1 [Oeuratenb 5 KpenexHblil BUHT Kpblfib4aTKK
2 KpbinbyaTka 6 HwxHas BTynka
3 KpenexHas BTynka 7  KpenexHbl BUHT KpenexxHoro dpraHua
4  llnoHka
OCTOPOXHO! Beblkniounte 9nekTponuTaHWe roperiku u oTcoeguvHuTe npenox-
paHuTenu asuraTens.

CHATHe KPpbINIb4YaTKK

- OTcoeanHWTE ropernky OT NUTaKLWENR 3NEKTPOCETH.

- OTcoeanHNTE NUTAKOLWMIA 3NEeKTPONpPoBOS ABUraTens

- BblBEpHMTE BUHTBI KpeNeXHoro dgraHua gsuraTens u NOAHUMUTE ABUraTenb CO CBOEro
mMecTa (BHum! gBuraTtens Tsxxenbin).

- BbIBEpHUTE KpeNEeXHbIN BUHT KPbINbYATKN U KPENEXHYHO BTYIKY.

- BbITAHMTE KpbIbYaTKy C Bana ABUratens ¢ NoMoLLbi NOAXOASLLErO CbEMHUKA.

- CHAMUTE LUNOHKY W HUXHIOK BTYIIKY.

MoHTaX Kpblnb4YaTKu

- YCcTaHOBUTE HMXHIOK BTYJIKY Ha CBOE MeCTO.

- BeeguTe wnoHky B nas Bana.

- Hacapgute KkpbinbyaTKy Ha Ban € MOMOLLbIO TEXHOMOMMYECKOro nanbLla 4o CONMPUKOCHOBEHUSA

C HWXHEWN BTYMKON.

- YcTaHOBUTE KpenexHyl BTYMKY Ha MecTo.

- 3adukcupynTe KpbinibMaTKy BUHTOM Ha Bany gsuraTens.

- [MoaHumuTe gBuraTenb Ha CBOE MECTO U 3aBEepPHUTE BUMHThI KPENexXHoro gnaHua.

- TMopkniounte NuTaoWmMn kKabenb K ABUraTento u ycTaHOBUTE NpedoxpaHuTenu.

- Bknwounte gBuratens B anekTpoceTb (MpoBepbTe NpaBUNbHOE HanpasneHne BpalleHns
asuraTens).
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7.10. HacTpomka ynpaBnsarowmx npubopos

BopgorpeiHble KOTnbI

PaboTton 1-0ii cTyneHM ABYXCTyMeH4yaTblX FOpenok (ropenkun ¢ umHaekcom «H») ynpaenser
KOTenbHbI TepmocTaT. Paboton 2-oM CTyneHW ynpaBnseT BTOPOM KOTEMbHbLIN TepMocTar,
KOoTopbl ycTaHoBNeH Ha 5 - 10 C Huxe ycTaBku 1-0M CTyNeHu.

TpexcTyneH4yaTble ropenku (ropenkM ¢ WMHOEKCOM «T») OEeWCTBYHT TakMMm e 00pasom, Ho
paboToi 3-ei cTyneHu ynpaBnseT COOCTBEHHbIV KOTENbHbIN TEPMOCTAT, KOTOPbIA YCTAaHOBIEH
Ha 5 - 10 °C Huxe ycTaBkM TepmocTata 2-ol cTyneHu. OrpaHnuMTenbHbBIA TepmocTat
yCTaHaBMMBaeTCsA Ha Makc. paboyylo TeMmnepaTtypy KoTna.

napOBble KOThnbI

PaboTton 1-0i cTyneHM ABYXCTyneH4yaTblX FOpenok (ropenkun ¢ uHaekcoMm «H») ynpaenser
KoTenbHbIM npeccocTaT. PaboTton 2-om cTyneHn ynpaBnsieT BTOPOW KOTENbHbIA MpeccocTar,
KOTOpPbIA YCTAHOBMNEH HWXEe yCTaBKu 1-0M CTyneHu.

TpexcTyneHyaTble ropenku (ropenkM ¢ WMHOEKCOM «T») OEeNCTBYHT TakMMm Xe o0pasom, Ho
paboTon 3-el cTyneHu ynpaBnsieT COOCTBEHHbIA KOTEMbHbIN NPeccocTart, KOTOPbIA YCTaHOBIEH
HWXe yCcTaBKM npeccoctarta 2-on ctyneHn. OrpaHnYnTeNbHBIM NpeccocTaT ycTaHaBnMBaeTCs Ha
Makc. paboyee gaBneHune KoTna.

7.11. Pene paBneHus

7.11.1. Pene paBneHus rasa

OCTOPOXHO! 3axumbl pene — nod HanpskeHuneM. PerynupoBaHune pene gasrieHus
rasa JonyckaeTtcsl TONMbKO KBanMULUMPOBaAHHbLIM CNeLManmncToM-pEMOHTHUKOM.

1 LWkana ansa HacTporkn
2 KHonka kBUTUpOBaHNA
- (Ha pene makc. naBneHus

3 5 raaa)

WTyuep ans maHomeTpa

Pene MMHUManbLHOro AaBrieHUA rasa

Pene muHumanbHOro gaeneHusa rasa HactpauBaiT Ha 20 — 40 % Huxe, yem JaBreHue Ha
BXOAe B ropernky npu paboTe ropenkm Ha NONHOW MoOLWHOCTU. Ecnn pene gaBneHus npu nycke
ropenkn MoMeHTanbHO OCTaAHOBMUT roperky, HeobxoanMMo NOACTPOUTL pene Ha Bonee Huskoe
JasneHue. [na noacTporkM OTKPOWTE 3alLUUTHYIO KpbIWKY pene u nosepHute guck. lMocne
HaCTPOMKM YCTAHOBUTE 3aLLUTHYIO KPbILKY 06paTHO Ha MecCTo.
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Pene makcumanbHoOro gaBneHus rasa

Pene MakcMmanbHOro AaBrieHMsl rasa AOMKHO Bbi3BaTb aBapuiiHyi0 ONOKMPOBKY B criyyae,
Koraa MOLLHOCTb ropenku nogHumaetcs Bbiwe, 4eMm 1,15 pa3 OTHOCUTENbHO HOMWHANbHOrO
3Ha4yeHWs, UM ecnn LaBrieHne B rOpPEerioYHOW rofoBKe MpeBbIlaeT HOMWHANbHOE 3HayYeHue
(naBneHue B conne) Bhiwe, Yem 1,3 pasa.

3aBoackas HacTponka: GKP-130 H 31 mbap
GKP-140 H/T 31 mbap
GKP-150 H/T 41 mbap
PerynupoBaHue

Pene paBneHus rasa perynmnpyrT nocne HaCTpOVIKM ropenkn n adHanm3a AbiIMOBbIX ra30B.

Ecnu B HanuMuumn nmeeTca pacxodomep rasa:

- NOBEpHUTE OUCK perne AaBrneHus rasa Ao MakCcMManbHOro 3Ha4yeHus

- pnoBeauTe ropenky oo TpebyeMoi MakcumarnbHOM MOLWHOCTH

- yBenMYbTe MOLLHOCTb ropenku Ao 1,1-kpaTHoi oT TpebyeMoro MakcuMarnbHOro 3Ha4eHus,
yBenuunBasi aBrieHue rasa

- NoBopaynBaiTe AUCK pene MeaneHHO B HanpasneHU MUHUMAaNbLHOro 3HayeHus A0 Tex nop,
noka ropernka He octaHoBUTCA. Mpu 3TOM HacTpoKa NpousseaeHa BEpHO.

- ONS KBUTUPOBaHUS BIIOKMPOBKM HaXXMUTE KHOMKY pene AaBreHus rasa

- goBeauTe ropenky obpaTHo Ao TpebyemMoi MakcMarnbHOW MOLHOCTM, YMeHbLUAs AaBneHue
rasa.

Ecnu pacxogomepa rasa Her:

- NOBEpPHUTE ANUCK pene OaBreHus rasa o MakCcMManbHOro 3HayeHus

- [oBeauTe ropernky oo TpebyemMoi MakcumanbHou MolHocTU. Hanpumep, perynupoekamu O,
2,5 - 3,0 % n copgepxaHne CO < 50 nnm.

- YBENU4YbTE MOLLHOCTbL FrOpersiku, yBenuymMBas gaBreHns rasa 4o Tex nop, noka aHavyeHme O, He
pocturHeT 1,0 % n CO go < 2000 nnm

- NOBEpPHUTE ANCK pene MeAneHHO B HanpaBleHne MUHUMAanbHOro 3Ha4YeHns go Tex nop, noka
ropenka He octTaHaBnuBaeTcs. [1pn 3ToM perynmpoBka NpaBUNbHO BbINOMHEHA.

- ONS KBUTUPOBAHUS BIOKMPOBKN HAXXMUTE KHOMKY perie OaBreHus rasa

- goBeauTe ropenky obpaTtHo 4o TpebyeMol MakCcUManbHOW MOLHOCTUY, yMeHbLIAs gaBneHne
rasa o tex nop, noka cogepxanme O, n CO He JOCTUTHET NepBOHaYasnbHbIX 3HAYEHWN

- no ctaHgapty EN 676 cogepxaHne CO gomkHo cocTtaBnsaTb He Bbiwe 80 nnm (3 % O5).
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7.11.2. AudbdepeHumanbHoe perne AaBneHUs Bo3ayxa

OCTOPOXHO! 3axumbl guddepeHLnanbHOro pene gaBneHus Bo3ayxa HaxoaaTcs
nop HanpsbkeHnem. PerynupoBaHue pene gonyckaeTcsl TONbKO KBannuuMpoBaHHbIM
PEMOHTHUKOM-CNeLnanmcTom.

4 &

1 [NoakntovyeHne HNU3Koro
OaBrieHnst (BakyymHasi CTopoHa
BEHTUNSATOPA)

1 2 [lopkntoyeHne BbICOKOro

yﬁ AaBneHust (HanopHasi CTOpoHa
MEEE

BEHTUNSATOPA)
\9—4@!3@ [u__E :I'f] /

OuddepeHunanbHoe pene gasneHus BO3dyxa KOHTpONWpyeT nepenag gaBneHus Bo3dyxa B
ropenke. Ecnv nepenag gaBneHus He NpeBblaeT YCTAHOBNEHHOIO B perie 3HayeHus, ropenka
ocTaHaBnueaetcs. [OudpdepeHunanbHoe pene [ormkHO cpabartbiBaTtb A0  YBENMYEHUS
cogepxanus CO B AbiMOBbIX rasax Bbiwe 1 % obvemH. (10 000 nnm).

3aBopckas HacTponka: 25 mbap

B 3aBucMmocTM OT yCroBuiW, MNOACTPOMKA pene MOXeT okKasaTbCa Heobxogumown ans
obecnevyeHus HagexHowm paboTbl ropenku. Npu 3TOM HeobxoguMmo 3abOTUTLCA O TOM, 4TO
yKkasaHHoe Bbile 3HavyeHne CO He 6yaeT npeBblLEHO.

PerynupoBaHue

OuddepeHunansHoe pene paBneHus BoO3dyxa pPerynuvpyroT Ha HOMUHaNbHY MOLHOCTb
ropenkn Ha p[aHHbin MoMeHT. OTKpowTe KpblwKy pene. 3anyctute ropenky. MegneHHo
NoBepHUTE OUCK pene B CTOPOHY MakCMManbHOro 3HayeHus A0 TexX Nop, noka ropenka He
ocTaHaBnuBaeTcs. [MoBepHUTE OUCK pene ¢ TOYKM OCTaHOBKM FrOpesnikn B o6paTHYI0 CTOPOHY (B
CTOPOHY MUHUM. 3HayeHus) (GKP-130 - 4 mbap, GKP-140 - 6 m6ap, GKP-150 - 5 m6ap). Nocne
HaCTPOWKM YCTAHOBUTE KPbILWKY 0OpaTHO, U ANs KBUTUPOBaAHUS BIIOKUPOBKN HAaXMUTE KHOMKY Ha
pene.
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NMaHenb nepekn4artenen

51

54

D

|

H1
H2
H3

.

OO

>

A-404V

Paboune nepekntoyatenn/CurHanbHblie namnbl

S1
S4
H1
H2
H3
H6

MepekntovaTenb ynpaBneHust (BblIOOp CTYMEHN MOLLHOCTN)
MepekntovaTens BoibOpa Buga Tonnmea

1-asa cTyneHb MOLHOCTH

2-asi CTyneHb MOLLHOCTH

3-bsl CTyNeHb MOLLHOCTY (FrOpernkn ¢ nHaAekcom «T»)
CvrHanbHasi namna nomexu gaBreHus rasa
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dun bTpP XNAKOro TornsimBa

1 Yawka

2  Kpbiwka

3  0-06p. kKonbLoO

4  Tpoknagka

5 3arnywka ¢ weturp.
rornoBKoK

6  BwuHT c wecturp.
rornoBKoOK

7  Tpoknagka Tvna Usit

8 [lpyxuHa

9 [MaTpoH cunbTpa

@O A-439S 10 LLlanba
oy 11 0-06p. KonbLO
%ime 12 3aBopackas Tabnuyka
e 13 Tlpobka
(oxe v
1] e 14 Taika
A Tonnueo k punbTpy
B Tonnwueo k ropenke
A
— <=

MHCTPYKUMM ANs OYUCTKMU

BHum! [Jo Hayana o4MCTKM, NPOBEpbTE, YTO TOMMMBO He NnodaeTcs K punbTpy.

- CHumMuTe NpobKy OTKpbIBasi ramnky.

- OcnabbTe BMHT C LWECTUTPAHHOWN rONMOBKOM, OTKPOMTE KPbILIKY hunibTpa n CHUMUTE NaTpoH.
PuNbTPYOLWNA NATPOH MOXET OblTb OYULLLEH NOAXOAANM PaCTBOPUTENEM U MSATKOW LLLETKOMW,
He nospexaatolen ayeek.

- Ecnu BHYTpM unbTpa nmeeTca rpasb, yaanuTte ero Hanp. neiiecocomM. B aTon ceasun
npoBepbTe Takke COCTOSAHUE 0-00pasHbIX YNAOTHUTENbHbIX Konew v Wwawnbsbl.

- 3adwmkenpynte npobKy C MOMOLLbIO ramku.

- YcTaHoBWTe NaTPOH B hMUNbTP U KPbILWKY HA CBOE MECTO.

- 3aTaHMTE BUHT C LWECTUTrpaHHOM roSIOBKOW KPbIWKKN Ha ycunme 25 - 30 Hm.
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YcTpouctBo KOHTpons repmetudyHoctu VPS 504

YCTPOMCTBO KOHTPONS TEPMETUYHOCTU MpOBEpPSieT OTCYTCTBME YyTeuyek ras3oBbiX KranaHoB
aBTOMaTUYECKM KaxAbll pa3 Moclie OCTaHOBIEHMWSI TOPEMNKW, Korga nporpaMMHOEe perne
Bo3BpaTUnocL A0 nonoxerus «nycka» (cumson € ) v Hanpskenue ynpasnenus onsiTb
nogaeTcs [0 YCTPOCTBA KOHTPONSA repMeTUYHOCTY.

[na KOHTponsa repmMeTUYHOCTM YCTPOMCTBO NepekavaeT ras3 M3 CeTM B NPOCTPAHCTBO Mexay
knanaHamu. [pogomkutensHocTb koHTpona 10 - 26 cek., B 3aBMCUMMOCTU OT obbema
npoBepsieMoro npoctpaHcTBa (<4 n) gasneHua Ha Bxoge (He Bbiwe 500 mbGap). Bo Bpems
KOHTpons Hacoc npubopa nogHMMaeT JdaBneHue rasa B npocTpaHcTBe Ha 20 mbap Bblwe
AasneHusa B cetn. Ecnn ato ygactes, xentaa namna (paboTbl) 3aCBETUTCS, U YCTPONCTBO gaeT
ropenky paspelleHue nyckatbca (Bpems curHana nycka npmbn. 10 - 30 cek.). Ecnu nepenag
nasneHus 20 mbap He pocturaetca (T.e. MMeeTCcsa yTeudka B KnanaHax), npubop 6nokupyetcs
yepe3 ok. 30 cek. ¢ Havana koHTpond. KpacHaa namna (aBapumnHbin curHan) npubopa
3axuraeTcs M ropenka He nony4vaeT paspelleHnsa ans nycka. O6 aTo nomexe MOXHO Takxke
nonyyntb curHan (230 B nep.Toka 1 A) 4Ns BKMAOYEHUS aBapuUHOW CUrHanmnsauum.

Momexa cGpackiBaeTCs HaXaTuem Ha NoACBEYEHHYI0 KHOMKY (KkpacHas namna) ycTponcTBa unm
BLIKIIOYEHMEM HaMpshkeHVWe YnpaBreHUs Ha KOPOTKUW MOMEHT, npu 4yem npubop noeTOpsieT
LMKI KOHTPOIS repMeTUYHOCTH.

1 4 5 7
AN JANEANS ye
f\»! )
T i
LT T .

&
|

5 3 /| A-450J

YCTpOWCTBO KOHTpONs repmeTtudHoctn VPS 504

LWTyuep ong namepeHus AasreHns rasa Ha Bxoae

LWTyuep Ansa namepeHus AaBreHns B MPOMEXYTOYHOM MPOCTPaHCTBE
KpacHas namna (= aBapuiHbIA curHan), KHormka cbpoca

XKentasa namna

Mpepoxpanutens T6.3L 250 B

3anacHov npegoxpaHnTerb

NOoO O, WN -~
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11. MporpammHoe pene LFL1.322

11.1. BHyTpeHHAA cxema
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O603Ha4YeHnsa cxemsbl

AR (maBHOe perne (pene Harpyskn) c KOHTaKkTamMmu
AS «ar»

BR MNpenoxpaHuTenb NPOrpamMMHOro pene

EK Pene aBapuinHoi 6ITOKMPOBKK C KOHTakTamu «bry»
FR KHonka KBUTUpOBaHUSA BGNOKMPOBKM

H Pene nnameHn ¢ koHTakTamm «fr»

L [MaBHbIN BbIKNOYaTENb

NTC CurHanbHas namna 6110KMpPOBKMY

QRA... Peauctop NTC

FE HeTekTop nnameHu (ynbTpadnoneToBbIN AaTHMK)
SM HeTekTop nnameHu (anekTpog nnameHu)

\Y, [Buratenb NnporpaMmMHOro nepeknoyartens

Ycunutenb curHana nnameHm
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11.2. Lukn ynpaBneHus nporpaMmMHOro rnepekxsnyarens

CurHansbl ot
3aXXMMOB
Ll t1 Ltl2 16
- m| P m| P |  —
Y t3 . t4 t5 19
I g
16
I @ 10 -
v —
v g — i"’@
t16
VI ITTTITI T 20
viI @ . e
VIII} ° @
x g 1?7
x1 @
XII §
[\
2 N
XIII P g
xiv § E‘.
Q.
CumBoOnbl ykasaTens OTKIOYEHMNS
a | ; ; ; ; ; ; ; ; i
(4V]
m™m
E NIIIIAIIIIIIIIIIIIIPIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIIIIEIIIIIIEIIIIM—b —|IIIIIIIIIIIIIIIIIIID
3 e =
a b b a
a-b nporpamMmma nycka
b LMKn paboTbl
b-a nporpamMma nocnegyoLlern npogysku (Bo3spart nporp. pene)
BbiaepXXku nporpaMMHOro nepekxntyarens (cek)
t1 Bpems npegsapuTenibHON NPoayBKu 36
t2 MepBoe 3awnTHOE BpeMs 2
t3 Bpems npeaBapuTenbHOro 3axuraHus 4
t4 Bpems c Havyana t2 0o ocBoboXAEHNA HanNpsXXeHus oT 3axuma 19 10
t5 Bpewms c koHua t4 0o ocBobOXAEHUSA HanNpsxXeHus oT 3axnma 20 10
t6 Bpems nocneaytowen npoayBku 12
t7 Bpemsa ¢ nycka 0o ocBOBOXAEHUS HANPSHXKEHUSA OT 3axuma 7 2
t9 BTopoe 3awmTHoe Bpemsi. HeT B npuMeHeHnn 2
t10 Bpems c nycka O NpoBepKU AaBneHus Bo3gyxa 8
t11 Bpemsa nepexofa BO34. 3aCNOHOK 40 MONOXEHUS «OTKPbLITO» (ropernka no Tpebos.
t12  «Ty») no Tpebos.
t13 Bpems nepexofa Bo3a. 3aCNOHOK A0 MOMNOXEHUA «MUHUM.» (ropenka «T») 12
t8 [onycTtnmoe BpeMsa nocneayoLero cropaHus 60

MpoJonmXknTenbLHOCTL NYCKOBOW nNporpaMmel 6e3 BpemeH t11 n t12

Bbloepkkm nporpamMHOro nepekniyaTens ropesnky gencTBuTenbHbl npy YactoTe 50 My,
Ecnu yactorta 60 Ny, BpemeHa cokpawatotcs npnbn. Ha 20 %.
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11.3. UHaukaumsa nomex v nporpamMmmbl yrnpaBrieHUs

|_|pl/1 nomexax u HeumcnpaBHOCTAX I'IpOFpaMMHbIIZ nepeknw4aTtenb M yKasaTeslb OTKIMYeHUA
oCTaHaBnuBaloTcs. 3Hak, coBnagaroLlmnn ¢ yKasaTtenem, yKka3blBaeT TUM NoOMexu.

|

HeT nycka, noTOMy 4TO CuUrHan «3akpblTO» He MOCTynun Ao 3axuma 8 oT cepBoMoOTOpa
BO3AYLIHbIX 3aCIIOHOK (rOpenku ¢ MHAEKCOM «T» / KOHTPOSib NONIOXEHUS BO3AYLUHOW
3aCIIOHKM) UK NOTOMY YTO KOHTaKT Mexay 3axumamu 12 n 4 nnu 4 n 5 He 3aMKHyT.
OTKNO4YEHME BbI3bIBAETCA BO BPEMS BbINOMHEHWUS UMW MOCNE OKOHYaHWUsA MporpamMmel
n3-3a NOCTOPOHHEro cBeTa (Hanp. nNnamsa He Moracro, TONNMBHbIE KNanaHbl NpoTeKaloT,
KOHTYp AeTeKTopa nnameHun AedeKTHbIN unu T.1.).

MpekpalweHne nporpaMmmbl Nycka (ropefiku ¢ UHAEKCOM «T»), MOTOMY 4YTO CUrHan
«OTKPbITO» HE MOCTYNWI A0 3axuma 8 OT cepBOoMOTOpa BO34YLUHbLIX 3ACMOHOK. 3aXMMbl
6, 7 n 15 ocTaloTca nog HanpshkeHnem, noka gedekt He ucnpasrneH!

OTKknoueHue, NnOTOMY 4YTO He nojiydeHa WHOUKauund OaBlieHUA BO34yXa B Hadane
NnpoBEepKN fOaBrieHnda BoO3ayxa. Mocne aTtoro kaxpgas nomexa AaBlieHUs Bo3Aayxa
Bbl3blBaeT GHOKMpOBKy nporpamMmmmbl ynpaBneva!

OTKno4YeHue no npnynHe NomMmexum B KOHTYpE KOHTPOIIA Hann4mna nnameHu.

MpekpaweHne nporpamMmmbl nycka (ropenku ¢ uHaekcom «T»), NOTOMY 4YTO curHan o
OOCTVXKEHNN NOJTOXEHNS 3ananbHOro niiaMmeHn He NOCTynNun Ao 3axuma 8 ot
CepBOMOTOpA BO3AYLUHbIX 3aCNTIOHOK. 3axumbl 6, 7 1 15 ocTaloTCs Nog HanpshkeHneMm,
noka gegekT He ucnpasrieH!

OTKnOYEeHMe MO NPUYMHE HE NONYYEHUS CUrHana 3anasibHoro ninamMeHu B Te4eHue
3aLLMTHOrO BPEMEHM.

Jlro6oi cbom curHana nnamMmeHu Nocrie OKOHYaHUs 3alWMTHOroO BpEMEHU Bbi3biBaeT
GNOKMPOBKY NporpaMMHOro npuéopa.

OTa hyHKUMA He ncnonbayeTcs

OTKnoYeHue Mo NpuUYMHe NoTepu cUrHana Hanuuus nameHyn Bo Bpemsi paboTbl
rOperku.

YnpaBneHne Troperniku MoOXeT ObiTb BO3BpalleHO HEeNnocpeAcTBEHHO Mocre OnoKMPOBKU
nporpaMmmHoro pene. llocne Bo3BpaTa (a Takke Mocre ycTpaHeHus gedekTa, Bbi3BaBLUErO
NMOOKOHTPOSIbHYKD OCTaHOBKY, W MOCfe Kaxgoro obpbiBa 3MekTponuTaHusa) MporpamMmMHbIn
nepekno4vaTesib BpallaeTcsa 40 Ha4YanbHOro NOsoXeHUd, Npu Yem TombKo 3axumsl 7, 9, 10 n 11
Haxo4ATCA Mo HanpskeHMeM COrnacHo MnporpamMe ynpaBrieHusi. TonbkKo nocrne 3Toro
nporpamMMHoOE perie HaunHaeT HOBbIM LINKIT MycKa ropesiku.

BHum! He HaxmnmanTe KHOMKy KBUTMpPOBaHuMs nomexu bonee 10 cexk.

1 KHonka
KBUTMPOBAHUSI

NMPEOQYNPEXOEHUE!

- [MporpammHoe pene aABngeTCcs 3aWMTHLIM YCTPONCTBOM. [109TOMY HENbL3S OTKPbLITH
€ro Nnun BHeCTU B Hero Kakne-HMbyab NOACTPONKN MU U3MEHEHWS.

- [lporpammHoe pene JOMKHO BbiTb OTCOEANHEHO OT CETEBOMO HaNPS>KEHMA A0
npoBeeHunst Kaknx-HMbyab pabdoT ¢ HUM.

- Bce 3awuTHble pyHKUNN OIKHbI ObITh MPOBEPEHbI MPU NYyCKe YCTPOWUCTBA U
Kakabln pa3 nocre 3ameHbl NpegoxpaHuTens.

- Bopga vinu koHgeHcaT He JoMKeH NonagaTh Ha NporpaMMHoe perne BO Bpems
paboTbl MNKn Npu NpoBeaeHUn TexobcnyXmBaHus.

oilon

50080441RU



54

11.4. XapakTepucTUKM U noaknovYeHue aetekropa nnamedn QRA...

HanpskeHue nutaHus npu padote 330 B £ 10 %

npu Tectuposavumn 380 B + 10 %
70 uA

npu pabote 680 pA
npu TectuposaHun 1000 pA

Tpebyembili TOK feTekTopa, He MeHee *)

HonycT. ToK geTekTopa, He Bbiwe *)

*) ¢ aneKkTponuTHbIM KoHaeHcaTtopom 100 pF
napannensHo C U3MepuT. npubopom

Montoc + geTekTopa Nog 3axum 22
Montoc + n3m. Nnpubopa noa 3axmnm 23
Honyctumas anuHa nposofa gaTyuka
- oTAenbHbIM kKabenb 6e3 akpaHUpoBaHUS 100 m
- OTAEnNbHbIA 3KPaHUPOBaHHbLIN Kabernb 200 m
3KpaHupoBaHMe nopg 3axum 22
N
[
LFL 1.322 8
22 23 S

S

1Bouk 18v DC

11.5. TexHMuYeckne AaHHbIe NPOrpaMMHOro pene

HomunHanbHOe HanpshkeHune
YacToTa ceTn nutaHus
MoTpebnsemasa MOWHOCTb
lMNpenoxpaHuTernb, BCTPOEHHbIN
BHelwWHW ceTeBOW NpegoxpaHnuTesnb
OnekTpoMarHMuTHas COBMECTUMOCTb

JonycT. BXogHOM TOK Ha 3axume 1

,D,OI'IyCT. Harpys3ka Ha 3aXumMax ynpasii.

Tpebyemblli TOK NePEKIIOYEHUS
nepekntyaTenbHbIX YCTPONACTB
- Mexagy 3axnmamun 4 n 5
- Mexgy 3axnmamun 4 n 12
- Mexgy 3axnmamun 4 n 14

CteneHb 3aWmThl

Honyctumasn Temnepartypa
oKpyxatoLien cpeabl
- npu paboTe

oilon

230 B nep.Toka -15/+10 %

50-60Tu 6 %

3 BA

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

5 A/VDE 0660 AC3

4 A/VDE 0660 AC3

1 A 250 B nep.ToKka
1 A 250 B nep.Toka
Harpyska oT 3axumos 16

IP40

-20...+60 °C

...19 muHum. 1 A 250 B nep.T.
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12. TexobcnyxunBaHue

OCTOPOXHO! Mepen ob6cnyXuBaHMEM TOPENKW BBIKIOYUTE HaMpsKeHUE U
3aKpoWTe pydHble TOMMMBHbIE KnanaHbl. [lpy nNpoBepke ropenknm [OCTaToOuHO
BbIKITIOYNUTL TOK.

TexobcnyxnBaHue ropesnku

[na obecnevyeHnsa HagexHow paboTbl, NPOBEpPbLTE NOJNOXEHNE ANEKTPOAbl 3aXKUraHus.
lMpoBepbTe NonoxeHne, COCTOSTHUE N YUCTOTY OeTeKTopa nnameHu.

Mpn HeobxoAUMOCTU, NPOYUCTUTE PUNBTPLI (HE pexe, YeM pas B roj).

lMpoBepbTe repmMeTMYHOCTL ra3onposoja.

3ameHunTe Conno XnaKoro TONMMBa, eCriv OHO U3HOLUEHO UMK MOBPEXOEHO.

YpoanuTe nbinb 1 BRnary u AepXxunte ropenky B YACTOM COCTOSHUM.

I'Iposep;||7|Te Ka4yeCTBO CXuraHma npum nomowmn aHanmi3a [bIMOBbIX ras3oB nepunogndecku
(Ka)K,EI,bII;I pa3 nocne 3anofiHeHnda ToONJIMBHOIo 0aka, HO He pexe, 4eM pas3 B FOD,).

PeKOMeH,EI,yeTCH BbIMOJIHEHNE I'IpO(*)I/IJ'IaKTI/I‘-IeCKOFO cepBucCa ropernikm pas B roa.

Hap3op 3a oTonuMTenbHOW YCTaHOBKOW

KoTenbHoe nomelleHne AOMKHO ObiTb YNCTON U ero ABepPb 3aKpbITa.

Y6eanTtecb B TOM, YTO B OTONUTENbLHOW CUCTEME BCeraa AoCTaTOvHO BOAbl (AaBreHus).
KoTen u gbimoBas Tpyba AomkHbl ObiTh perynsapHoO npoyuileHbl (He pexe, YeM pas B roj).

PerynﬂpHo HpOBepﬂVITe, UYTO 3aBWXKKa pPerynmpoBKU TArn (ecnw VIMeeTCFl) B KOTJ1€ NpaBUIibHO
HaCTpO€EHa.

3awuntute ropernky ot 6pb|3r BOAbI.

Cnegute 3a TeM, 4TO TONMMBHLIN Oak OyoeT oyunweH npu HagoOHOCTU, HO HE pexe YeM 4epes
Kaxable 4 — 5 ner.

Yb6eantecb B TOM, 4TO NPUTOK CBEXero Bo3ayxa B KOTellbHOE NoMeLlleHne He 386J'IOKI/IpOBaH.

Yb6eantecb B TOM, 4TO npenoxpaHuTesbHblie yCTpOVICTBa rasonpoBoaa W ropesikmn, a TakKxe
OTCYTCTBME yTe4eK rasonposoa npoBepATCAd Mo yKa3aHNAM HabnogaTenbHbIX OpraHos.

Cneaute 3a TeMm, 4TO KOTeN C O60pyLI,OBaHI/IeM BCcerga B pa60qu COCTOAHUN.
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13. HeucnpaBHOCTU U UX yCTpaHeHue

B cnyyae nomMexm wunm HeuncnpaBHOCTU Heobxoanmo BO-MepBbIX MNPOBEPUTb Ccreaywuine
OCHOBHbIE€ NpeanocCbIJIKA pa6OTbII

Hannuune HanpaXxeHnda nntaHna N ynpaBieHUA B ropersike.

Pabouyee cocTosiHMe yCTpOIZCTBa KOHTpONA repMeTu4HOCTH ()KeﬂTaﬂ JTaMno4ka FOpI/IT).
npaBI/U'IbHOCTb 3aflaHHbIX NapamMeTpoB peryyimpoBOYHbIX N ynpaBniAaOLWNX yCTpOVICTB.
CocTosiHne Hopmaanon pa60TbI npenoxpaHnTerbHbIX N 3alWLUTHbIX yCTpOIZCTB.

I'Io,u,aqy TOoMnnnBa K roperike, OTKpblTUE TOMJIMBHBLIX KianaHoOB, KOJTIMYECTBO TOMJ/iMBa B bake
WUnn goctaTtoyHoe gasrieHue rasa?

[OTOBHOCTb pene MmakCnmalnbHOro gaBJieHUA rasa K pa60Te (CVIFHaJ'IbHaﬂ JTaMno4ka nomexu
HEe AOO0JTXKXHa FOpeTb).

7. B cucteme oTonneHns A4oCTatouvHO BOAbI.

oRrON=

o

Ecnu nomexa He Bbi3BaHa MO BbIlle YKa3aHHbIM MpUYMHaM, HEOGX0OMMO NPOBEPUTb PYHKLUK
pasHblX y3noB ropenku. Ecnn nporpamMmHoe perne GrOKMpOBaHO (CUTHasnbHbIA CBET TOPWUT),
HeoGXoaMMO KBMUTUpPOBaTb GOKMPOBKY HaxxaTueM KHomku. [openka 3anyckaetcs nocne
BO3BpallEHMSI [OucKa MpOrpaMMHOrO perfie A0 WCXOAHOTO MONIOXKEeHWsl, U Korga Aapyrue
npeanocuinky paboTbl cyulecTByOT (CM. pasgen «ABTomaTtuka ropenku: OnucaHue paGoTbi»).
Cneante 3a paGoToi ropenku. 3Hak, Yy KOTOpPOro AMCK MpOrpaMMHOro pene GrokupyeTcs,
yKa3blBaeT BO3MOXHYIO MPUYUHY nomexn (cM. «MHaMkaumsa noMmex u nporpaMmmMbl ynpaBneHus»).
Monb3yiiTecb N3MepUTENbHLIMKU NPUGOPaMK NPY NOUCKE HEUCTIPABHOCTEN.

HEMUCIMPABHOCTb | BO3MOXXHASA MPUYUHA | YCTPAHEHME

1. TMomexa npu nycke
KoHTyp paboTbl 3aMKHYT,
roperika unm nyckoBOW LMK
NporpamMmmMHoOro pene He
3anyckarTcs. YkasaTenb
nporpammHoro pene
OCTaHaBnuBaeTcs y

OO6pbIB Lenu ynpaeneHusi BbisicH1Te npnynHy 06pbiBa
Mexay 3axumamu 6 u 8 nporp.
pene

3ameHuTte

[edekTHOe nporpaMmHoe perne

Tpebyembiln curHan nycka He
nocTynaeT OT cepBoMOTOpa
(koHueBow BbikntovaTens II) oo
3axuma 8 nporp. pene
(ropenku ¢ nHaekcom «Ty»):

CMBOIa < .

[BuUratenb BeHTURSITOpa
3anyckaeTcs, nporpamMma
OCTaHaBMMBAETCS BO BPEMSI
LMKNa NpeABapUTEnbHOI
npoayBku (A) (ropenku ¢
NHOEKCOM «T»).

[suratenb BeHTUNATOPA
3anyckaeTcs, nporpamMmma
OCTaHaBnuBaeTCs BO BpeMs
UMKna npeasapuTensHOn
npoaysku (V) (ropenku ¢
NUHOEKCOM «T»).

- 0bpbIB Lenu ynpasneHns
- AedeKTHbIN CEPBOMOTOP
- AedeKTHoe nporp. pene
- BO3. 3aCMOHKM 3aeanuncb

CepBOMOTOp HE AOCTUTHET

NonoXxeHunsi 3-en CTyneHu

BO3YLUHbIX 3aCITOHOK:

- AedeKTHbIN CEPBOMOTOP

- JedeKTHbIV KOHLEBOM
BblKNtoyaTenb cepsoMoTopa

- AedeKkTHoe nporpaMMHoe
pene

- BO3. 3aCMOHKM 3aeJannco

CepBOMOTOp HE AOCTUTHET

NonoXeHnst 1-on CTyneHu

BO34YLUHbIX 3aCITOHOK:

- AedeKTHbIN CEPBOMOTOP

- JedeKTHbIV KOHLEBOM
BblKMNtoYaTenb cepsoMoTopa

- AedeKkTHoe nporpaMMHoe
pene

- BO3. 3aCMOHKM 3aeJannco

BbisicH1Te npnynHy 06pbiBa
3ameHuTe

3ameHuTe

MpoBepbTe 1 UcnpaBbTe

3ameHuTe
3ameHuTe

3ameHuTe

MpoBepbTe U UcNpaBbTe

3ameHuTe
3ameHuTe

3ameHuTe

MpoBepbTe U UCNpaBbTe
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2,

OBuratenb

JBuratenb BEHTUNSATOpa He
3anyckaetcs. byget
OTKMoYeHme (cumon P).
[Buratenb TONMBHOIO
Hacoca He 3anyckaeTcs.
Bynet oTknoyeHne
(cumBon 1).

O6pbiB rmaBHOM Lenu

ABTOMAT ropernku cpaboTan
Unu aeeKTHbIN

MpegoxpaHutens cpaboTan

[edeKkTHbIN KOHTaKTop
asurartens

[edeKkTHbIN aBUraTenb

OO6pbIB B Lenu ynpaBneHus

asuvratens:

- AedeKTHoe nporp. pene

- HenpaBuibHasA HacTpovika
KyJnla4ykoBOro Ancka cepBo-
mMoTopa

- 0edeKTHbIN cepBOMOTOP

BblsicH/Te npuunHy obpbiBa

[MpoBepbTe HAaCTPONKY,
KBUTUPYWATE NN 3aMEHNTE

BocctaHoBuTE U 3ameHuTe

3ameHuTe

3ameHuTte
BbisicHUTe npuuinHy 0bpbiBa
3ameHuTe pene

WcnpaBbTe

3ameHuTe

3. Het paBneHus Bo3agyxa
[BuraTens BeHTUNATOPA HenpaBunbHasa HacTpolika [MpoBepbTe HACTPONKY,
3anyckaeTcs, HO BO Bpems | anddb. pene gaBneHunst nonpaebTe, ecnu TpebyeTcs
NPOAYBKW MUIK NOcre Hero BO3ayxa
OyaeT oTkNoYeHNe. Ounctnte WwnaHr(m)
MMnynbcHbl(e) wnaHr(m)
andd. pene Bosayxa
3arps3HeHbl 3ameHuTe
HedekTHbIN gndd. pene
BO34yxa Ounctute
[pA3HbIN BEHTUNATOP VMcnpaBbTe nopsgok as
HenpaBunbHoe HanpaBnexHve
BpaLLleHuns aBuratens
4. [lomexa po3xura

[OBwvratens BeHTUNSATOpa
3anyckaeTcs, HanpshkeHve
ynpaBreHusi oT Nporp. pene
K TpaHcdopmaTopy
3aXUraHus BKIOYEHO, HET
nycka, Yepes KopoTKoe
BpeMs OyaeT oTKMoYeHne
(cumBon 1).

[Bevratenb BeHTUNsTOpa
3anyckaeTcs, HanpshkeHve
ynpaBfeHusi oT Nporp. pene
K TpaHcdopmaTopy
3aKMraHns He BKITHOYEHO,

["PA3HbBIA NN N3HOLLEHHbIN
3NEKTPOS 3aKUraHms,
noBpeXxaeHHasa 13onaums

Cnuwkom 6onbLuon 3a3op
MexXay arekTpoaamm

MoBpexaeHHbIN kabernb
3MEeKTPoaoB

HedekTHbINn TpaHcdhopmaTop
3aXuraHms

[edekTHOe nporpaMmHoe pene

LTekep kabens nuTaHus
TpaHcdopmaTopa 3axuraHus
OTCOEAMNHWUIICS UK

OuunctuTte unu samennTe

Moaperynupynte cornacHo
WHCTPYKLMSAM

3ameHuTe

3ameHuTe

3ameHuTe

CoegnHnte nnm 3aMeHnTe

HeT nycka, Yepes3 KopoTKoe | noBpexgancs
BpeMs OyaeT oTKMoYeHne
(cumBon 1).
o
ollon
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5. Het 3ananbHoOro nnamMeHu (ropenku c KranaHom 3anasnbHOro rasa)

[OBuratens BeHTUNSATOpa
3anycKaeTcsl, 3axuraHme
HopmManbHo. Yepes
KOpOTKOe BpeMsi OyaeT
oTKMoYeHme (cumeon 1).

["asoBbI knanaH 1 unu knanax

3ananbHOro rasa CoBCeM He

OTKPbIBAKOTCS UMK CIIMLLKOM

MeAIeHHO OTKpbIBalOTCS

- 0edEeKTHbIN UCMONHNTESNbHbIN
MEXaHN3M

- MOBPEXAEHHbIN NPOBOS

- 0bpbIB LEenu ynpaBneHus

Mopgperynupyrite (knanaH
3ananbHoro rasa) unv 3aameHnTe
AedeKTHYI0 YacTb.

BbisicHiTe npuunHy obpbiBa

6. ®daken He obpa3syeTtcA
6.1 lpwu rase:
OBuratenb BeHTUNsATOPA
3anyckaeTcs, 3axuraHve
HopMarnbHo. Yepes
KopoTkoe Bpems byaeTt
oTKMoYeHne (cumson 1).

6.2 [pwu xngkom Tonnuee:
[Buratens BeHTUNsiTOpa/
TONMMBHOIO Hacoca
3anyckaeTcs, 3axuraHve
HopMarnbHo. Yepes
KopoTkoe Bpems byaet

oTKMoYeHne (cumson 1).

Tonnuneo He nogaeTcs

["a3oBble knanaHbl He

OTKpbIBaKOTCS:

- JedeKTHbIV UCNOMHUTENbHbIN
MexaHu3Mm

- NOBPEXAEHHbIN NPOBOS

- 0bpbIB LEenu ynpaBneHus

HenpaeunsHas perynupoBka
KONMMYecTBo rasa

MarHuTHbIN KnanaH He

paboTaerT:

- JedeKTHbIV MarH. krnanaH nunm
KaTyLlka

- NpoBoO[, NOBpEXAeH

- AedeKTHoe nporp. pene

Conno 3abuTo UM n3HoLleHo

HepocTtaTtouyHoe gaBneHue
pacnbineHnst Tonnmea

Hen paBunbHOE HanpaBleHne
BpalleHuna asurartend

3ameHuTe fedeKTHYH YacTb

BbisacHuTe npuunHy obpbiBa

MogperynupyniTe

3ameHuTe fedeKTHYH YacTb

3ameHuTe

Cwm. pasgen «TonnuBHbIA Hacoc»

UcnpaebTe nopsagok a3

7. TonnuBHbLIA Hacoc
Tonnueo He nogaeTca Unu
OaBrieHne pacnbineHns
HU3KO

"pOMKMIA MEXaHNYECKNI
Lwym

[pAsHbBIN PunbTp

lMpoTeyka BO BcacbiBaloLLEM
TpybonpoBoae nepeka4yHoro
Hacoca

[MponsBoauTENBHOCTL HAcoca

nagaert:

- fedEeKTHbIV NN N3HOLLEHHbIN
Hacoc

Hacoc BcacbiBaeT BO3gyXa
- CITMLUKOM HU3KOEe OaBlieHne
Ha BXo4e Ha HacoC

npOLII/ICTI/ITe nnn 3aamMeHuTe

WcnpaBbTe

3ameHuTe

3aTtaHuTe coegnHeHns
Mpouynctute MuUNbTP
lMpoBepbTe U nogperynupymte
OaBrieHune
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8.
8.1

Mocne o6pasoBaHunA chakena 6ygeT o6pbIB

Mpu rase: [asneHue rasa HU3KO:
Mnams 3axvraetcd. byget |- perynaTtop gaBrneHus He WcnpaBbTe nnu 3aameHuTe
OCTaHOB ¥ MOBTOPHbIN MYCK. paboTtaet perynsarop
- perne MUHMM. Aaenexus rasa |[lpoBepbTe paboTy 1 HACTPOWKY
cpaborano
[pA3HbIA PUNbLTP MpoyncTuTe unu sameHuTe
dunbTp
8.2 T[lpu xngkom Tonnmee: HenpaBunbHasa HacTporika WcnpaBbTe
Mnama 3axuraetcs. MNpu ropernku
nepekKrnioYeHnmn ropernkn Ha
2-y10 Unu 3-10 CTyneHb, ['psA3Hble hUNbTPLI MpoyncTuTe unu sameHuTe
OyaeT ocTaHoB 1
OTKIOYEHME. 3abuToe conno 3ameHuTe
HedeKTHbI MarH. krnanaH unn | 3ameHnTe gedekTHyto YacTb
KaTyLuKa U NOBPEXAEHHbIN
npoBog
9. TonnuBo cTeKaeT B TOMKY (TONbKO NPU XXMAKOM TONnuBe)
Bo Bpems npocTosi Tonnmeo | ConnoBow KnanaH v rmaBHbIN lMpoymcTuTe, CnpaBbTE UK
CTeKaeT B TOMKy MarHWTHbIN KnanaH, unm 3ameHnTe
COMII0BON KnanaH n obpaTHbI
KrnanaH He 3aKpbIBaloTCs
[edeKkTHble MarHuTHble 3ameHuTe
KnanaHbl
10. CGow no NnpuMuYMHe AeTeKTopa NNamMeHu (= OTKNK4eHue)
[suratenb BeHTUNATOPA HenpaBuneHoe nonoxeHue WNcnpaBbTe
3anyckaeTcs, nnams JeTeKkTopa nnameHu
3axuraetcs, notom byget
OTKIOYEHME. [pA3HBIN AeTEKTOp NnamMeHu Ounctute

OTKNoYeHre BO BpeMs
npeaBapUTENbHON
npoayBKu

10.1 MNpwm rase v xmak.Tonnmee:
OTkntoyeHne B ctagmn

OCTaHOBJ1€HUA (CI/IMBOJ'I

10.21Mpwu raze:
OTkntoyeHne B cTagmm

OCTaHOBIEHUS (CMMBOS
10.3 Mpu xngkom Tonnmee:
OTKkntoyeHne B cTagum

OCTaHOBJ1€HUA (CI/IMBOJ'I

|

)

)

Cna0bbIi cBEeT NnameHu

JedekTHbIN nnn yctapesLunin
OEeTeKTop nnameHu

[edekTHOe nporpaMmHoe pene
[edeKkTHbIN eTeKTop nrameHn
[edekTHOoe nporpaMmHoe perne

JIOXXHbIN curHan nrnamMeHu ns-3a
NOCTOPOHHETO CBeTa

[edekTHbIV nnn yctapesLnit
OeTeKTop nrnameHu

[edekTHOE NporpaMmmHoe pene

JIOXKHBIN curHan nnamMmeHu us-3a
NOCTOPOHHErOo CBeTa

[Mnams He racHer:
- NpoTeKawLne ra3oBblie
KrnanaHbl

Tonnveo unn Harap roput B
roynioBke

MarHuTHble KnanaHbl He

3aKpblBalOTCA

MpoBepbTe perynmpoBkn
roOpernku

3amMeHuTe OeTekTop
3ameHuTe
3ameHuTe
3ameHuTe

He 0onyctute noCToOpOHHEro
cBeTa

3ameHuTe

3ameHuTe

He gonyctute NOCTOPOHHErO
ceeTa

OuncTuTe unm 3ameHuTe

Cwm. pasgen «lopenoyHas
rofioBKa»

Ucn paBbTe U 3aMeEHNTE

p,ecbeKTHyro 4acCTb
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11. TopenoyHas ronoBkKa
11.1Mpw rase un xxmgkoTonnmee:

Ouddpysop nporopen

11.2Mpw razse:
Ouddpysop nporopen

11.3 Mpwn xungkom Tonnuee:
Tonnueo unu Harap BHYTpU
roNOBKU

PerynMpOBKa BO34yXa aAnsd
ropeHnd HenpasuiibHa

HepoctaToyHbIN NPUTOK
BO34yXa B KOTENbHOE
nomeLleHne

CnuLwKoM HU3Kasi MOLLHOCTb Ha
1-om cTyneHu

Hwnskas CKOPOCTb noaa4un

BO34yXa A51d ropeHnd:

- HenpaBuIibHOE MNMOJI0XXeHne
per. KonbLa ropernkum

HenpaBunbHoe pacctosiHie
conna ot agnddysopa

HenpaBunbHbI pasmep nnm
TMN conna

M3HoLwweHHoe cono

CnuwkoM BbICOKasi MOLLHOCTb
1-om cTyneHu

[Mpn HEOOXOAMMOCTUN 3aMeHUTe
Ancysop
MogperynupynTte

,D,OGGBbTe NPUTOK BO34yXa

Mogperynupynte
[o6aBbTe NpuTOK rasa

Mogperynupynte

Mogperynupynte

3ameHuTe nogxopsiiee

3ameHuTe

3ameHnTe pasmep conna

12. MNMomexa no npuyinHe YCTp0I7ICTBa KOHTpPOJNA repMmeTUu4HOCTHU

I'openKa He 3anyCKaeTca.
KpaCHaﬂ CuUrHasibHasa
JlaMno4kKa roput

CMm. pasgen «YCTponcTBo
KOHTPOIS repMETUYHOCTMY

JedekTHoe ycTponcTBo
KOHTPOMSi repMeTUYHOCTU

[poTekatowmin rasoBbIn KnanaH

WMcnpasbTe 1 nogperynupyimrte

3ameHuTe

3ameHuTe

13. Pene makcumanbHOro gaBrieHusi rasa
openka octaHaBnuBaeTcs. | [aBneHune BXOAsiLEro Ha BbIsicCH/TE NpyYMHY 1 yCTpaHnTe
CwvrvanbHas namna (H6) CONJI0 rasa BbICOKO
ropuT Ha NaHenm
nepeknoyaTenen. [edekTHOEe pene aaBneHus 3ameHuTe
14. Pene MUHMManNbLHOro AaBfieHUA rasa

lopernka ocTaHaBnuBaeTcs.
CwvrvanbHasa namna (H6)
ropuTt Ha naHenu
nepeksnoyaTenen.

[laBneHve BxoOsLero Ha
rOperKy rasa HM3Ko

[edekTHOEe pene aaBneHus

BbisgcHuTe NPUYNHY N YCTpaHUTe

3ameHuTe
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14. CBOAHbLIA NUCT

Twn koTna

Twn ropenkn

3aBogack. Ne ropenku

JaTta MmoHTaxa

MOHTaXHUK

Mpouee
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