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1
MpeaynpexaeHus, BCTpe4yalolmecs B TEKCTe

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

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

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

A NPEAYNPEXOEHUE! byobTe _aKKypaTHuM! [aHHoe npeaynpexaeHve ykasbiBaer,
/1 4TO HecobniogeHue MHCTPYKUMA Npy paboTe C ropesikon MOXEeT MOBpexaaTh Y3nbl 1
\ " TOpEenky, Unun BHeCTU yuiepb B TEXHONMOIMMYECKNIA NPOLIECC MU OKPYKaKoLLYo cpeay.
Bunm! MpounTanTe HacTosALWee NnpuMedaHme akkypaTHo! OHO COAEepPXNUT BaXHYHO

MHopMaLUIo.

XPAHUTE HACTOALLUEE PYKOBOACTBO C J3JIEKTPOCXEMAMU
noa PYKOU HEQAJIEKO OT NOPEJIKU!
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O6buwee

MNopenku Oilon GRP-250 M u -280 M npeacTtaBnstoT cobon NOMHOCTLIO aBTOMaTUYeckue
KOMOMHMPOBaHHbIE TOPENikM C MOLYNUPYIOLWMM yrNpaBneHueM Ons CKUraHusa rasa, masyTta MU,
KpaTKOBPEMEHHO, Nerkoro AM3enbHOoro Tonnmea.

Otn ropenikmn Moryt npumMeHATbCA B OONbLUMHCTBE OTOMUTENbLHbLIX CUCTEM, Hanpumep, B
BO,EI,OFpeIZHbIX M NapoBbIX KOTNax U BO3AYyLWHbIX o6orpeBaTenﬂx.

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

Mpu paboTte Ha rase pgpyroro Tuna, Heob6xooMmO BbIACHUTL ero coctaB. [lpoBepbTe
NPUroaHOCTb ropesnkn Ana CxXuraHma cneynanbHbIX ra3oB y NoCTaBLUMKa.

Mpu paboTte Ha rase, HEO6XO0AMMO CHU3UTL JaBreHne rasa Ha 6noke perynmpoBKM gaBneHus 0o
noctynneHuss Ha ropenky. Pacxog rasa perynupyeTcs  LPOCCENbHOW  3aCITOHKOM,
pacnonomeHHon npu ropernke, a Takxke UsSMeHeHnemM gaBrieHna rasa.

Bo3gyx ons ropeHusi nogaeTcs BEHTUNATOPOM, PachoOfiOXXEeHHbIM B O4HOM KOPMNyce C roperikomn.
BeHTunsaTop paccumtaH gns nogadu Bo3gyxa nof AOCTAaTOYMHbIM M CTabunbHbIM LaBreHUEM,
4YTO rapaHTMpyeT 0e3ynpeyHbli PO3XKUT U XOpoLlee Ka4eCTBO rOpeHUst B COBPEMEHHbIX TOMKax.

[openka npurogHa pAns CXWraHus MasyTa C BA3KOCTbIO He Bblwe 250 mwm*/c (cCT) npu
Temnepatype +50°C. [Ina ropenok co CNyTHUKOBbLIM NOAOrpeBaTenemMm AonyckaeTcs BA3KOCTb He
Bblwe 650 mm?/c (cCT) npn Temnepatype +50°C.

Tonnueo, NocTynarLllee K ropenke, JOMKHO NpoxoanTb Yepe3 punbTp. CTeneHb dunbTpaumm
ponyckaetcs oo 125 mMkm.

Baskoctb TonnmBa pgonyckaetcsa oT 4 go 70 mm?/c (cCT). JasBneHne TonnvMBa Ha BXOAE B
ropernky ykasaHo B pasgene «[laBneHue Tonnvea Ha BXOAE B HACOC» HACTOSALWEro pykoBoAcTBa.

TemnepaTtypa pacnbifieHUss TonnmMBa AOMKHO BbiTb YCTaHOBMEHA Tak, YTO BA3KOCTb TONMMBa Ha
conne He npesbiwaeTt 16 mm?/c (cCT).

TonnuneBo nogorpeBaeTcs A0 TeMnepaTypbl pacnbifNeHus Npy NOMOLLM NoJorpeBaTens ropenku.
TemnepaTtypa perynupyeTcsi aNeKTPOHHbIM PErynsiTopom.

KpaTkoBpeMeHHO [OonyckaeTCs Takke CXWraHue Ou3enbHOro TonnmBa C BA3KOCTbIO OT 4 A0
12 mm?/c (cCT) npu Temnepatype +20 °C.

MakcumanbHbIA AnanasoH perynmpoBKU rOpenku:
- npu pabote Ha rase 1:7 (100 - 15 %)
- npu pabote Ha xuakom Tonnmee 1:2,5 (100 - 40 %)

Makc. noTpebHOCTbL BO3ayxa Ansi FOpeHns:
ans rasa: Ha kaxgbin 1 MBT mowHoctn 1300 M3 Bo3gyxa.
AN XKUAOKOro Tonnuea: Ha kaxable cxuraemble 100 kr Tonnuea 1500 m® Bo3ayxa.

ABTOMaTMKa ropenku ynpaensieT n KOHTponupyeTt paboTy ropenku.
MoOLLHOCTb ropenku ynpaensieTcs perynsitopom.

CepBOMOTOP U NpONOPLMOHM3ATOP YNPaBASAT MNPaBUIIbHbIM COOTHOLUEHMEM BO3dyxa C
TOMSMBOM B 3aBUCUMOCTU OT TpebyemMol Npon3BOANTENbHOCTH.

Knacc 3awmnTel ropenku: IP 20.

HanpsokeHnne ynpasnernunsa: 230 B (-15 %...+10 %), 50 'y, 1- pasHoro Toka
Hanps»keHue nutaHus: 380...420 B, 50 I'u, 3-¢dasHoro Toka
(no cnewsakasy 440 B, 60 Iy, 3-pasHoro Toka)

TemnepaTtypa okpyxatowen cpenbl npu paboTe ropenkun gomkHa obite 0...+40 °C.
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Mpu NepBoM Mycke ropernky HeobxoanmMo NpoBepPUTh:

NpaBuUNbHOCTL NOAKMIOYEHWI (MPaBMbHOE HanpaBreHne BpalleHUs gBuratenemn)
NpaBUIbHOCTbL HACTPOWMKN PErynsTopoB U ynpaBnsowmx YCTPONCTB KOTha,
4YTO KOTEen ¢ o6opyaoBaHMEM FOTOB K 3KCMnyaTauum,

4YTO B CMCTEMe OTOMMeHNsa JOCTaToYHO BoAa,

4YTO Ha ropersky nocTtynaeT 4OCTAaTOYMHO BO34yXa ANs rOpeHus,

4YTO KnanaHbl U kKpaHbl TpybonpoBoaa OTKPbITHI,

4YTO rasonpoBof 3anofIHEH rasomMm,

4YTO repMeTUYHOCTb ra3onpoBoaa NPOBEpPEH,

[OoCTaTOYHOE JaBneHue rasa,

Hanun4ue Tonnuea B Oake,

noaxoasilyto TemrnepaTypy Tonnumea (BA3KOCTb, CM. NpeablayLuyto cTp.),
cobntogeHne NHCTPYKUNA N3rOTOBUTENEN KOTMA U FTOPESKN.

NMPEQYNPEXOEHWUE! YcTtaHoBUTE Tropenky Takum oOpa3om, 4YToObl OHa He
BubpupoBana. Bubpauns moxeT NOBpeaAnTb ropesnky n ee KOMMNOHEHTOB.

NPEAYNPEXOEHUE! Beinyctute BO34yX M3 rasonpoBoga Ao npobOHoro nycka.
Cwm. Pasgen «[lpumep MOHTa)a ra3onpoBogar.

NPEOYNPEXOEHUE! [o nepBoro nycka BbiNyCTUTE BO34YyX M3 TOMMUBHOrO Hacoca
n ybegutecb B TOM, 4TOoObl Hacoc He paboTan BxonocTtyt. CM. pasgen « TONMMBHbLIN
Hacoc».

NPEAYNPEXOEHUE! [do paboTbl Ha gM3enbHOM Tonnmee, HEO6GXOAMMO OTKITHOYUTD
nogorpeBaTesnb TOMNMMBA.

OCTOPOXHO!
B cnyuae yteuku rasa:
- He 3axwuranTe OrHsi, He NMpUKacamTech K ANEKTPUYECKUM y3NnaMm
- TEepeKpoWTe rMaBHbI OTCEYHON KpaH TOMNMBA, HAXOASALWMNIACS BHE 34aHUS
- creguTe 3a TeMm, 4To6bl B 3ara3oBaHHON 30HE HE HAXOAMIUCH MOAN
- obecneybTe BEHTUNALMWIO 3ara3oBaHHOro NOMELLEHUS
- CBSDKUTECH C [EXYPHbIM.

B cnyyae noxapa vnu np. onacHocCTu:

- OTKMYUTE TOK C FrOpersku

- MepeKkpounTe rnaBHbIN OTCEYHOW KpaH TONnMBa, HaxXoasLWMNCa BHe
30aHus

- NpMMUTE HeobXoanMble Mepbl

- CBSDKMTECb C AEXYPHbIM.

OCTOPOXHO! He vcnonb3yiTe OTKPbITOrO OrHs NMpu MPOBEpPKE rOpeskn unu Kotna.
He xpaHuTe orHeonacHble BellecTBa B KOTENIbHOM MOMELLEHUMN.

OCTOPOXHO! [MpoBepbTe, UTO MIOKM KOTNA 3aKpbiTbl BO Bpems nycka u paboThbi.
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OCTOPOXHO! He npukacantecb k TonnMBHOMY TpybonpoBoay BO BpeMsA paboTbl
ropenku. TpyObl ropsuu.

OCTOPOXHO! He npukacantecb K pbldaram u Taram npornopuuoHmsaTopa W He
ocTaBbTe NPEAMETOB Y HUX BO BpeEMS paboTbl ropersku.

OCTOPOXHO! [Mpu NOBbIWEHHOM LWYME B KOTENIbHOM MOMELLEHUN Heobxoaumo
HOCUTb 3aLlMTHbIE HaYLLHMWKMW.

MoHTaX ropenkM u perynmpoBka B COOTBETCTBUU C WMHCTPYKUUAMM U PErynsipHbin cepBuc
rapaHTupytT 6ecnepeboriHyto paboTy ropenku.

BHum! MoHTax 1 TexobcnyxumBaHne HacTosWwen ropenku, paboTarwlwen Ha rase/kKugkom
TOMNAMBE, MOTYT OblTb BbINOJNIHEHbI TOMbKO KBaNM@UUMPOBAHHLIM CrleunanncToM C
yyeTtom  TpeboBaHWA K  KOMMETEHTHOCTM  crneuuManuctoB  HedTerasoBoro
obopynoBaHus.

FopenKy cnegyet yCTaHOBUTH Tak, yToObl Ban AgBuUratenst Haxogunca B rOpn3oHTalibHOM
NnoNnoXeHnn; oaAHaKo, Npun 3TOM, ropelryika He [OOJIKHa ObITb pacnosioXeHa BBEepX AHOM. ﬂpw
MOHTa)XXe ras3oBOro knanaHa Heobxogumo cobnogatb MHCTPYKUUN 3aBOOa-N3rotoButTensd
KnanaHa.

Wcnonb3yiiTe TONMbKO OpwUrMHanbHble 3anacHele 4yacTu. [Mpu 3akase 3anyactel HeobxoaMMO
ykasaTb TUM U 3aBOACKOW HOMEP ropernku (CM. Ha Tabnuuky ropernku).
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TexHn4yeckKkue gaHHble ropernikum

5

Twn ropenku GRP-250 M GRP-280 M
MoLwHoCTb Kr/4, KuAa. Tornm. 58 - 230 80 - 308
kBT, xuna. Tonn. 650 - 2600 900 - 3500
kBT, ras 370 - 2600 500 - 3500
[swurat. BeHTUNATOpa
3~,400B, 50 'y
MouwHocTb, KBT 5,5 7,5
Tok, A 10,9 14,7
CkopocTb Bpall,., 06/M1H 2855 2855
lMporpammHoe pene LFL1.322 LFL1.322
CoeauH. Tonn. wnaHra
- oTCcoC R %" R %"
- BO3BpaT R " R "
TonnuBHbIN HAcoc TA3 TA3
- oBuratenb
3~,400B, 50 'y,
MouHcoTb, KBT 1,5 1,5
Tok, A 3,3 3,3
CkopocTb Bpauy,., 06/MyH 2870 2870
MoporpeBaTernb
3~,400B, 50Ny
MouiHocTb, KBT 12 12

Ma3syT 1 kr/u = 11,33 kBT

OunsenbHoe Tonnueo 1 kr/y =~ 11,86 kBT

MpupoaHbin ras 1m3, = 10 kBt

HaeneHue rasa (Pmax) Ha Bxoge B ropernky gonyckaetcs go 500 m6ap (npu ncnonb3oBaHun
rasoBoro knanaHa tuna «DMV-D»). PekomeHgoyemoe pabovee gaBneHue ykasaHo Ha Tabnuue

Bbl60pa ra3oBbIiX KnnanaHoOB B OTAEJIbHOM NMpPOCMNeKTe.
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MoHTax ropenkmu

41.

4.2.

4.3.

4.4.

KpenneHue ropenku

NarotoBbTeE ﬂepeXOﬂHbIVI cbnaHeu, Ona KpenneHna roperikm K KOTiy corfiacHO pasmepam,
YKa3aHHbIM B Tabnuue. CmaxbTe pe3b6bl KpenexXHbIX BUHTOB Fpad)MTHOIZ cMaskon Ao
3aBMHYNBaAHUA.

1 Tlpoknagka

2 MoHTaxHas nnuta

3 Kepamunueckas Bata nnm cooTB.

4 O6mypoBka

|
o D4
Twvn ropenku Pasmepbl B MM
& D1 @ D2 @ D3 @ D4 L1 L2

GRP-250 M 270 310 M16 290 300 365
GRP-280 M 300 340 M16 320 312 365

MoBopoT ropenku

B cTaHgapTHOM MCMOMHEHMU roperika OTKpbiBaeTcs Haneso. Fopenky MOXHO OTKpbIBaTb Takxe
HanpaBo, U3MEHSASA MECTO LIapHMPHOW Landbl.

/\
/!\ NPEOYNPEXOEHUE! lMepen oTkpbiBaHNEM FOPENKU BLIKIIOYNTE HanpsKeHue.

C )

3HeKTpI/I'~IECKVIe coeaAnHeHuA

BmecTe ¢ ropenkor NnocTaBnsATCA 3NEKTPOCXEMbI, COTNACHO KOTOPbIM Fopernka noAknoyaeTcs.
MoaknoyYeHne ropenky K anekTpoceT HeobXoaANMMO OCYLLECTBUTL C YY4ETOM OBLLMX U MECTHbIX
yKasaHun, a Takke TpeboBaHMIA K SMNEKTPUYECKMM MOAKITIOUYEHUSIM, BbI3BaHHbIX CaMbiMU
noaknoyaemMbIMun aniekTponpudopamu.

CoenvHeHue ropenku K TonsimBHoOMy TpybonpoBoay

Mpu nocTaBke ropernka oOcCHalleHa AOnNA paGoTbl B ABYXTPYGHOW TonnueHoOW cucteme. B
ABYXTPYOHOW cucTeMe UMeETCS M BcacbiBatollas U Bo3BpaTHas Tpyobl.
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4.5.

NMpumep moHTaxa rasonposoaa

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

B cTaHgapTHOM MCMONTHEHMM Fa30MpPOBOA NOAKIYAETCA C NPABON CTOPOHbI FOPESKU.

ﬁ NMPEOYNPEXOEHWUE! [lepen rasoBo apmatypon ropenku Heobxoammo WMETb
( * \ oTaenbHbI punbTp.

/'\ NPEAYNPEXOEHUE! [o nopknioyeHuss ©noka perynupoBKM AaBfeHWsA rasa K
( *\ TpyBonpoBsoay, NpoaysanTe pacnpeaenutenbHbii Tpy6onposo ra3om.

/' NMPEOQYNPEXAOEHUE! [o moHTaxa npoynctute TpybonpoBon Groka perynupoBku
/

/' paBneHus.

\ NPEAYNPEXOEHUE! T[lpousBognte MOHTaX ras3oBOro knanaHa, He co3gaBas
BHYTPEHHMX HaMNpsXXeHUN.

YnaneHue BO3AyXa U3 rasonpoBsoga

lMpoBoaute Tpyby w3 BbINYCKHOrO KnamnaHa, MOAKMIOYEHHOrO K ra3oBOMY KranaHy wunu
rasonposogy, B 0e3onacHoe HapyXHOe MnpoCcTpaHCcTBO. [na yganeHus BO3gyxa cHavana
OTKpOWTE BbINYCKHOW KnanaH W NOTOM MeASsIeHHO OTKPOWTE LWapoBOM KnanaH rrnaBHON
Maructpanu mn HanomnHute TpybonpoBog rasom. [locrne 3TOro 3akponTe BbIMYCKHOW KnanaH
NPOOYBOYHOWN CBEYKN.

KnanaHbl B aTOM PUCYHKE ABNAKTCA YCIOBHbIMW TMpumMepamMmn “U MOryT OTnndaTbCA OT
NOCTaBJIEHHbIX.
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4.6.

Bnok perynupoBKu AaBrieHUA rasa

Ecnn paBneHve rasa Ha Bxoge Bbllle, YEM MakcMMmarbHOe JonycTumoe AasneHve Pmax,
yKasaHHOe B TEXHWYECKUX [aHHbIX TFOPEeNnkn, HeobXxoAuUMO CHM3UTL [JaBneHve B 6noke
PEerynmpoBKM Unu, B cliydae HecTabunbHOro gaBreHus Ha BxoAe, cTabunuampoBaTtb AaBneHue
perynatopom pAasneHusi. Ecnu B perynatope AaBreHUsi He uMeeTcsl NpeaoXpaHUTENbHOro
cbpocHoro knanaHa (SBV) wu npepoxpaHuTenbHOro oTtcekawwero (SAV) knanaHa, wux
Heo6XxoQMMO MOHTMPOBATb COMMACHO WHCTPYKLMSM W3rOTOBUTENS perynsatopa. Takke MOHTax
BO3MOXHbIX WMMYbCHbIX TPy6 HEOGXOoAMMO BbINOMHUTL MO  MHCTPYKUWMSIM  M3rOTOBUTENS
perynaTopa.

Heobxoaumo BbIGupaTb nNpegoxpaHUTENbHbIM COPOCHOW KnanaH Takoro pasmepa, u4To
NpeaoXpaHUTENbHbIA OTCEKalLWMA KnanaH He cpabaTbiBaeT, ecnu ropenka ocraHaBnvBaeTcs
npu paboTe Ha MNOMHOW MOLHOCTM Hanp. B criyyae oOpbiBa anekTponuTaHus. [aBneHue
cpabaTbiBaHNa MNpedoXpaHUTENbHOrO OTCEeKalwero knanaHa perynupyloT npubn. Ha 60 %
Bbllle BTOPMYHOrO pAaBneHus (T.e. paBneHuss nocne perynatopa). OaHako paBneHue
cpabaTbiBaHMA NpefoXpPaHUTENbHOrO OTCEKalLWero KrnanaHa He OO/MKHO MpeBblaTh 3HAa4YeHne
Pmax. [laBneHne OTKpbITUS NpefoXpaHUTENbHOro cOPOCHOro KnanaHa perynupyroT npubn. Ha
30 % BblWwe 3Ha4YeHUss BTOPMYHOro AgasneHusa. dakropamu, onpegenstowmmMmm Belbop perynaropa
OaBneHus, SBNAITCA: AaBleHWe ra3a Ha BXoAe, BTOPUYHOE AaBreHue, CXuraemoe Konmy4ecTso
(pacxop) rasa, pog rasa.
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1 Bnok perynupoBku gaBneHnsi 8 MaHoMeTp HU3KOro AaBneHus
2 LWapoeown knanaH 9 BonHucTbI kOMNeHcaTop/ ra3oBbIN LUMAHT
3 O®unbTp rasa 10 lMpep. oTcekaroWmin KNanaH, ecnv He BX. B per. Aaerl.
4 KpaH gna maHomeTpa 11 Tpea. cOpOCHbIV KnanaH, ecriv He BX. B peryr. Aaen.
5 MaHOMeTp BbICOKOro AaBrieHus 12 CO6pocHbIV kranaH, no noTpebHocTn
6 Perynatop gaBnexus c 13 KpaH gns maHomeTpa, no noTpebHOCTU
npegoxp. oTcekaowmm knanaHom 14 MaHomeTp BbICOKOrO AaBreHus, no noTpebHocTu
N Npeaoxp. copocHbIM knanaHom 15 Pacxogomep (MOXET ObiTb PacnonioXeH Ha
7 KpaH gng maHomeTtpa CTOPOHE HU3KOrO AaBneHus ), No NoTpebHocTH
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4.7.

TexHonoruvyeckas cxema, npumep

1 [Heaspatop 11 [OaBneHue xuakoro tonnmea 1 - 5 6ap
2 OrpaHn4nTenbHbIA KnanaH 12 Topenka
3 KnanaH perynupoBku gaBneHus 13  Bsaskoctb Tonnuea <400 mm?/c (cCrT)
(Ha gnM3enbHOM TONNMBE) 14 HarpeBaTtenb
4  ounbtp 400 um
5 ®unbtp 250 pum A T[opsiyasa Boga K HarHeT. LEeHTpy
6 Ounbtp 125 um B [opsavyas Boga OT HarHeT. LeHTpa
7 HarHeTaTenbHbIN LEHTP C TonnmBO K HACOCHOMY LIEHTPY
8 bBbnok dunbTpauun D Tonnueo Kk ropesnke
9 Makc. paBneHue xuak. Tonnuea -0,3 6ap E  Tonnmeo OT ropenku
10  BsaskocTb xungkoro Tonnmea <70 mm?/c (cCT)

Mpon3BOANTENBHOCTb HAarHeTaTenbHOro UeHTpa gommkHa 6biTb Ha 200 Kr/4 BbllEe CXUraemoro
KonuyectBa Tonnuea. Hanpumep, npu npousBoguTenbHocTn ropenkn 200 k4 =>
NPOn3BOANTENBHOCTb HarHeTaTeNnbHOro LeHTpa ok. 400 kg/h.

BHum! B cniy4ae KpaTKOBPEMEHHOIo CXuUraHna am3ernibHoro tonnnea, Heobxoaumo OTKPbITb
npocsepneHHbM OFpﬂHI/I‘-IMTEJ'IbeIVI KnanaH n yCtTaHOBUTb perJ'II/IpOBOLIHbIIZ KnanaH
Ha BO3BPATHY JIMHUIO. Perynwposqubu?l KnanaH BO3BpaTHOl7I NNHUM OOMKEH ObITb
oTperynnmpoBaH Ha bonee HM3KOe AaBneHue OTKpPbITUA, 4YeM peryﬂMpOBOHHbIVI
KnanaH HarHeTaTelnibHOro ueHTpa.

[easpaTop OOMKEH HAaXOAUTLCHA Kak MOXHO Gnvke oT ropenku. TpybonpoBoabl OT AeaapaTtopa
K roperike gOJKHbI ObITb CHabXeHbI CNYTHUKOBbLIM NOOOIrpeBOM.
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10
PaboTa ropenku

5.1.

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

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

Mocne npoAyBKM Ha4YMHaAETCA LUUKIT po3Xura u rasoBblii knanaH 1 u knanaH 3ananbHOro rasa
OTKPbIBAKOTCA. ["a3 nogaeTcs Ha Conno n 3axuraeTcs nog Bo34encTBNEM NCKpPBbI. LlMKﬂ po3xura
KOH4YaeTCAa noclie ncrtedyeHnda BpemMeHUn, onpependemMoro nporpamMmmHbIM pene. Mocne atoro
rasoBblii knanaH 2 OTKpbIBaeTCA a KrnanaH 3anajlbHOro ra3a 3aKpbiBaeTcs. Mnama roput Ha
3aaHHON MOLLHOCTM 3aXKUraHus.

Bo Bpemsi uukna paboTbl perynstop MOLLHOCTM ynpaBnseT paGoToi cepBomMoTOpa, KOTOPbLIA C
MOMOLLbIO pbl4aroB perynupyet MonoXeHne [OpOCCerbHOM 3acfoHKM pacxoda rasa wu
BO3QYLUHbIX 3aCMOHOK B AuanasoHe Mmexay YacTUYHOW MOLLHOCTM M MOSTHOW MOLLHOCTU, B
3aBUCUMOCTU OT NOTPEBHOCTM!.

Korga 4actuyHass MOLWHOCTb Bbille MNOTPeOHOCTU, ropenka oOCTaHaBnMBaeTCA W rasoBble
KnanaHbl 1 1 2 3aKkpblBalOTCS.

B CTaHOapPTHbIX roperikax repMeTn4yHOCTb ra3oBblX KiIanaHOB KOHTPOJIMPYETCA yCTpOIhCTBOM
KOHTpPONA repMeTu4HOCTU, NpoBEPAOLLNM OTCYTCTBUE YyTEHEK OBOWMHOr0 MarHUTHOrO KnamnaHa u
KnanaHa 3ananbHOro rasa. KOHTpOJ'Ib repMmeTM4HOCTM BbIMNOJIHAETCA Nnocne BO3BpalleHunsa
nporpamMmMmHOro pere 0o nonoXxXeHud nycka nocne I'IO,EI,KOHTpOﬂbHOIZ OCTaHOBKWM rOpesikn.

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

™
1 2 6 =

A-493T

1  Laposou knanaH, BbIMNycK YCT-BO KOHTPOMA repMEeTUYHOCTH

2 Pene mnHum. paBnexHus Pene makc. paBneHus

3 [1BOMHOW MarHWUTHbLIN KranaH MarHuTHbIN KnanaH, 3ananbHbli ras,
3.

3.

[e)]N¢) IF >N

1 TasoBbili knanaH 1, HopmMarnbHO 3akpbITbi, NC HopmanbHO 3aKpbIThi, NC
2 Ta30BbIN KNanaH 2, HopmanbHo 3akpbiThil, NC 7 [lpoccenbHas 3acroHka pacxoga rasa
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5.2.

11
Pab6oTa Ha xmnakom Tonnuee

MepekntovaTenb Boibopa BUga TonnmMBa B NOAOXKEHUN «1».

MpenBaputenbHas npogyBka Npon3BoAUTCSA ¢ 06beMoM BO3ayxa MOMHON MoLWHOCTU. Bo Bpems
NPOTOYHOLMPKYIISIUMOHHOM MPOMBIBKM MarHuTHbIA kranaH (NC) 3akpblT a MarHUTHbIM KnanaH
(NO) ¥ rnaBHbIW MarHUTHbBIA KnanaH oOTKpbIThl. [lpy 3TOM TONNMMBO He nNoJaeTcss B
perynupoBOYHbIA KaHamn, a TONbKO [JO COMMoBOro knamaHa paboyero kaHana, KOTOpPbIA
npombiBaeTcs (NogorpeeBaeTcd) BO Bpems 3TOro umkna. Perynatop temnepaTypbl TOnnvBa
KOHTPONMpYyeT, YTO TemnepaTtypa 4OCTaTOYHa BO BPEMS LIMKIOB NPOMbIBKA U PaCbIfeHNS.

lMocne OkOHYaHMA UMKNa MPOMBLIBKM CEPBOMOTOP MOBOPaYMBaETCs B MOJOXEHWE PO3Xura u
MarHuTHbeln knanaH (NC) oTkpbiBaeTcs, a marHutHbin knanaH (NO) 3akpbiBaeTcs. [JaBneHue
TOnnuBa AencTByeT B PerynmpoBOYHOM kaHane conna. [Nogava Tonnvea B conse OTKpbIBAETCS.

Bbixoaawmn na conna pacnbifieHHbI TONAUBHBIA TyMaH 3aXuraeTcs BO3LENCTBUMEM WCKPbI.
Perynsartop nogaym perynupyeTt cCxuraemoe KOnM4ecTBO TornnmBa (T.e. MOLLUHOCTb TOpPErikn)
nyTem gpoccenupoBanus obpaTtHoro tevyeHus Tonnuea. Npu paboTe Ha YaCTUYHOW MOLLHOCTH,
perynsitTop nogavu oTKpbIT, @ MNPW NOSTHON MOLLHOCTU 3aKpbIT.

Bo Bpems pabodyero uukna perynatop MOLLHOCTU YyMpaBnseT CepBOMOTOPOM, KOTOpPbIA
ynpaBnsdeT perynsatopoM nojayv TONnvMBa U BO3AYLIHbIMM 3acflOHKamMu B AWanasoHe MeXxay
YACTUYHOW MOLLHOCTM M MOJIHOM MOLLHOCTM B 3aBMCUMOCTU OT noTpebHocTu. Ecnn ropenka
OoCTaHaBnMBaeTcs, MarHUTHbIN krnanaH (NC) 1 rmaBHbIN MarHUTHbBIN KnanaH 3akpbiBalOTCS, MarH.
knanaH (NO) oTkpbiBaeTca u gaBneHne TOMMNBaA pasrpy)kaetcsi Yepes CoMnyoBON KnanaH.

Wronbyatbll kKNanaH conna 3akpbiBaeTCsl YCUIIMEM MPYXWHbBI COMSOBOrO knamnaHa, npekpaiias
nogavy TonnuBa K conny. Ha nonHow MoLwHOCTM AaBreHue pacnbineHns coctasnset 2500 -
3000 kMa (25 - 30 ©ap). [aBneHne obOpaTHOro TeyeHMsa TOMnMBa B perynatope nogayv B
nonoxeHun poaxura coctasnset 700 - 1000 klMa (7 - 10 6ap) u npu YyacTudHom mowHocTn 900 -
1200 kMa (9 - 12 6ap). JaBneHne ob6paTHOro Te4YEHUa 3aBMCUT OT NMOJIOX. perynsatopa nogadun.

B uenax noBbllWeHWs HageXHoCTW, B coeamHutene marHutHoro knamaHa (NC) yctaHoBneHa
apoccenbHasi npobka ¢ npoxogHbiM oTBepctnem pgumam. 1,5 mm. C nomouwbio npobku
rapaHTMpyeTcs CWUIbHbIW YMpaBrnsloWwmMi NOTOK TOMMWBA, AaBfeHWe KOTOPOro HarnpasreHo K
urne ¢ Npy>XMHOMN.

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

BHum! ﬂpM CXKUraHnn gnsernbHOro TonsMeBa, AaBfieHne pachnblyieHNa cocTaBndaeT
2000 - 2500 kMa (20 - 25 6ap).

HeobxoanmMo noakniunTb roOpersiky K Ll,VIpKyﬂFILI,VIOHHOVI TONSIMBHOWM CUCTEME B

BHum! N N
COOTBETCTBUM C TEXHOJIOTMYECKON CXEMOWN.

Connosoi knanaH
MaHomeTp

MaruutHbIn knanaH, NO
MarunTHbIM KnanaH, NC
[(maBHbIN MarHWTHbLIN KNanaH
MaHomeTp

N_% CE PerynupoBska TemnepaTtypbl +
HWKHWIA Npeaen

TonnuBHbIN Hacoc ¢

. @ asuraTternem
= % 9 TepmomeTp

~NO O WN =

¢

i 10 O6paTHbIi knanaH
. 11 TNoporpeBatenb
TN\m e 12 Perynatop nogaun/
CepBOMOTOp
3 13  ®unbTp, noctasnseTcs
! 8 oTAenbHO
‘L i 14  Pene MaKkcvM. AaBneHUs
B A (cornacHo EN 267)
L 15  OrpaHununTenbHbIN TepMocTaT
16  [OpoccenbHaga npobka @ 1,5 mm
A Tonnueo Kk ropernke

B TonnuBeo oT ropernku
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U,leKynilLIVIﬂ TOoNnfnBa B roperike

NMPOMbIBKA PACTbINEHNE OCTAHOBKA

I
"1

B-434Y
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13

ABTOMaTUKa ropenku

Cxema uuknoB paboTbl, paboTa Ha rase

rXCCITOMOOT>

KoHTyp paboThl

BeHTunarop

Oudd. pene gasn. Bo3ayxa
TpaHchopmaTop 3axuraHus
KnanaH 3ananbHoro rasa, NC
[a3oBbIv knanaH 1, NC
[a3oBbIN knanaH 2, NC
Perynatop mowHocTH
Bo3sayLuHble 3aCnoHku

TpebyeMble BXogHbIE CUrHanbI Nporp. pene  CurHans! ynpaeneHust

s pvOozZZ

PerynvpoBoYHbIn hnaHeL, Bo3ayx

- TOYKa BKITHOYEHUS YAaCTUYHON MOLLIHOCTU Ha HUMXHEM npegene gnana3oHa

I = TOYKa BKNIOYEHWS NOSTHON MOLLHOCTH
m =

ocTaHoBa

- TOYKa BKITIOYEHUSA pexnma po3xura

perynuposku moLuHocTtu (I1-1)
III = He ucnonb3yeTcsa Npu paboTe Ha rase
IV = He ncnonb3yetcsa npu paboTe Ha rase
V = He ncnonb3yetcs npu paboTe Ha rase
VI = He ucnomnb3yeTcs
VII = He ncnonb3yeTcq
VIII = He ncnonb3yeTtcs

CepBomoTop

PerynupoBouHbIi cbrnaHel, ras
[poccenbHas 3acnoHka pacxoa rasa
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,D,OI'IyCKaeMbIe BXO[Hble curHanbl nporp. pene

CwurHan 3ananbHoro nnameHu
CwvrHan rnaBHoOro nnamenu

npOFpaMMHbIVI nepekKknyartesib BblKINKO4YeH

Tpebyembiln NyCKOBOW curHan o 3axuma 8

nporpaMMHOro perne

YcTaHaBnMBaeMble TOYKU NEPEKITIOYEHNS Ha KyNavyKoBbIX ANCKaxX cepBoMoTopa

- TOYKa BKIMKOYEHUA NOJIOXKEHUA «3aKpbIT» CepBOMOTOPa nocrne nogKoHTPOJIbHOIo
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6.2.
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OnucaHue paboTbl Ha rase

1

1.1

6

Ycnosua ans nycka

e MOMEXN 1 GNOKNPOBKM KBUTMPOBAHbI

e KOHLEBOW BbIKMNoYaTeNb NtoKa ropenkm 3aMKHYT

e nepeknioyvatens Bolbopa Tonnmea B nonoxeHuu 2 (ras) (A)

e nepeknyaTenb ynpaBlieHNUs MOLWHOCTU B NONOXeHun 2, 3, 4 unun 5 (A)

e rporpaMMHOE perie B MCXOOHOM MONOXeHUn (ykasaTtenb pene y cumseona W)

YCT-BO KOHTPOMS repMeTUYHOCTU NPOBEPUIIO KnanaHbl 1 nepegano curHan pabotsl (A)

AaBneHue rasa > MUHUM. KOHTaKT pene MnMHUM. AasneHuns B norioxeHnn C/NO (A)

AaBneHue rasa < makc. KoHTakT pene makcumansH. gasnexus B nonoxeHum C/NC (A)

KOHTaKT BKMIOYEHWNS/BLIKNIOYEHUSA rOPernky B perynsarope MOLWHOCTU 3aMKHYT UIu

GannacupoBaH Npu nepeknyaTene ynpasneHns B NONOXEHUN PyYHOro pexuma 3, 4

mnn 5 (A)

e BHELUHMEe KOHTaKTbl KOHTYpa ynpaBreHus 3amkHyTbl (A)

e Tpebyembllii cUrHan nycka oT KOHLLEBOro BbIKMOYaTeNsa TOUYKM BKoYeHns 11
cCepBOMOTOpa MoCcTynaeT Ao 3axuma 8 nporpamMHOro pene

e KOHTaKT TepmocTaTa UM npeccocTarta KoTna 3aMkHYT (A)

e koHTakT C/NC gnddepeHumnanbHOro pene gaBrneHus Bo3gyxa 3aMKHYT (nepenag
AaBneHnsa Bo3ayxa < MUHUM.)

e [MYCKOBOW CWUrHam noctynaeT Ao 3axuma 12 nporpaMMHOro pere.

(A) = kOHTYp paboThbl (cMrHanbHas namna)

Myck (yka3aTenb NporpaMMHOro pere coBrnagaeT C CUMBOJIOM ‘)
e KOHTYp paboTbl 3aMblkaeTcs (CUrHanbHas namna 3axuraeTcs)
e MyckoBasl Mporpamma nporp. pene 3anyckaeTcs.

[Buratenb BEHTUNSITOpa 3anyckaeTcs.

YkasaTenb nporpaMMHOro perne coBnagaeT ¢ CUMBOJIOM A
e CEepBOMOTOpP NepexoauT A0 TOYKM BkItodeHus 1 (Bo3ayLUHble 3aCNOHKM OTKPbITbI)
e rporpamMMHbIN NepeknyaTens CTONT BO BpeMs ABUXEHUS CEPBOMOTOPA.

CepBoMOTOp NepeLuen A0 TOYKK BktodeHus 1

e HeoOXOoAUMBIV cUrHan nycka K 3axxumy 8 nporpaMMHOro pene OT KOHLEBOro
BbIKMtovaTens Touku BkntoveHus 1. B gpyrom cnydae nyckosas nporpamma
OCTaHaBnMBaeTCs U NPOrpaMMHOE perie OCTaeTcs B 3TOM NONOXEHUN (y 3HaKa A)
oXxugaTtb curHana nycka (6es otkasa).

e npepBapuTernbHas npoayBka (36 cek.) ¢ HOMUHaNbHBLIM PacXo4oM BO3JyXa HauMHaeTCs.

YkasaTtenb nporpaMMHOro perne coenagaeT ¢ cumsonom P

e KOHTaKT AndepeHLManbHOro pene AaBneHns BO3ayxa A0MKeH ObiTb NepeknoyeH B
nonoxeHun C/NO. B gpyrom cnydae nporpammHoe pere oTknto4vaetca. Nocne aton
TOYKM 0O MOAKOHTPONBHOrO OCTaHOBAa HEAOCTaTOUHbIN Nepenaj AaBneHunst Bo3ayxa
(< MMHUM.) BbI3bIBAET OTKMKOYEHME NPOrpaMMHOro pene, korga koHTakT (C/NC)
AndepeHUMansLHOro pene BKOYaeT CUrHan ynpaBreHnst Ha 3axumM 13 nporpaMmmMHoro
pene.

YkasaTenb nporpaMMHoro pene coenagaeT ¢ cumeoriom l
e MpOBepKa KOHTypa KOHTPOSst HAnn4uus nramMmeHu
e OTKIIIOYEHMUE B Crlyyae NoMexu B KOHTYpe KOHTPOS Hannuus niameHu.

oilon

60100203RU



10

11

12

13

15

Ykasatenb NporpaMmMHOro perne cosnaaaet ¢ cuMmeosiom ¥

e npoayska (36 c) BbINonHeHa

e CEepBOMOTOpP NepexoauT A0 TOYKM BKItoYeHUs 11 (MOLWHOCTb 3aXuraHus)
e MporpamMMHbIN NepeknyaTens CTONT BO BpeMs ABWXKEHUS cepBoMOTOpa.

CepBOMOTOp NepeLlen Ao TOUKK BKMoYeHus 11

e HeobXxoAMMBIN CUTHAM Nycka K 3axumy 8 NporpaMMHOro perne oT KOHLEBOro
BbIKMNoYaTens Touku BkntoyeHus II. B gpyrom cnyyae nporpamma nycka
ocTaHaBnMBaeTcs, ¥ NPOrpaMMHOe pere OCTaeTcs B 3TOM NosioxeHun (y 3Haka V)
oXxuaaTtb CUrHana nycka (HeT oTkasa).

MpenBaputenbHoe 3axuraHune (4 cek.) Ha4MHaeTcs.

lMepBoe 3awmTHOE Bpems (2 C) HauymMHaeTcs

e rasoBblfi knanaH 1 oTKpblBaeTCs

e KIanaH 3anasnbHOro rasa oTKpblBaeTCs

e 3ananbHbli ra3 NofaeTcs Ha COMMOo 3anaribHOro rasa n 3axuraeTcs Bo3gercTBneEM
UCKPbI.

YkasaTenb nporpaMMHOro perne cosnagaeT ¢ cumeornom 1

e MepBoe 3alUTHOE BpeMsl OKaHYMBaeTCs

e LMK pO3XUra KoHYaeTcs

e [10 3TOrO0 MOMEHTa 3anarnbHoe Mnnams AOMKHO ObiTb 3axkaTo. B apyrom cnydae
BbI3bIBAETCS OTKIIKOYEHMUE NMPOrpaMMHOro pesie No OTCYTCTBUIO CUrHana Hanm4yus
3ananbHOro niameHmu.

e CUTHan HanuMunsi NameHn OOMKEeH UMETbCS Y MPOrpamMMHOro perne ¢ MoMeHTa
OKOHYaHMs! MepBOro 3alMTHOro BPEMEHU 40 NMOAKOHTPOIIbHON OCTaHOBKM rOpPEsiku.

BTopoe 3awmTHOE Bpems (2 cek.) HaunHaeTcs

e Tra3oBbIN KNanaH 2 oTKpbiBaeTCcA

e ras nogaeTcs yepes ApPOCCENbHYI 3aClOHKY pacxoda rasa Ha ra3oBoe COnfo
e [NTaBHOE NilamMsa 3a)kuraeTtcs OT 3ananbHOro NfamMmeHu.

Ykasartenb nporpaMmMHOro pene coenagaet c CMUMBOJIOM 2

e BTOpOE 3allUTHOEe BpeMA OKaH4YnBaeTCA

e KlanaH 3anasibHOro ra3a 3akpbliBaeTCcA U 3analjibHoe nnamd racHeT

e [10 3TOr0 MOMEHTA FnaBHOEe Nfamsi A0MKHO ObITh 3axaTo. B OPYyrom crniydae Bbl3blBaeTCHd
OTKJTHO4YeHue nporpaMmMHOro perne no OTCyTCTBuUO CUrHarna Halnmyma rnaBHoOro niamMmeHu.

e [J1laBHOE ninam4da roput Ha 3aaHHON MOLWLHOCTU 3aXKUraHus.
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14 YkaszaTenb NporpamMMHOro pere cosnagaeTt ¢ CUMBOMOM | (paboTa)

e MporpamMMHbIN NepeknyaTen NPorp. pene octaHaBnMBaeTcs Ha nepuopg paboThbl

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

e Korga Harpyska 6onblias u ropenka paboTtaeTt NOCTOAHHO, perynaTop mowHocTu (PID,
3-XNO3MLUMOHHBIV PErynsaTop) perynmpyeT MOLWHOCTbL ropenky B gnanasoHe
MoAynupoBaHusa (Mexay Todkamu BkrtodeHus I v II) B 3aBUCMMOCTU OT Harpysku.
CvrHanamu «yBennu4eHnsa» UNn «yMeHbLLUEHUSA» OT perynatopa MOLHOCTY - UMK Xe, Ha
PYYHOM pexume, nepeknoyaTenemM ynpasneHus - ynpasnseTcs CepBoMoOTop
BO3AYLUHbIX 3aCMIOHOK M APOCCENbHOWN 3aCrOHKN pacxoAa rasa B HanpasreHne OTKPbITUSA
UINN 3aKpbITUSA B 3@aBMCUMOCTU OT HarpysKku.

e ropernka paboTaeT Takum 06pas3om NoA KOHTPOIO NPOrPaMMHOro pene u nojg
ynpaBneHnem perynsrtopa MOLHOCTU B COOTBETCTBMM C 3a4aHHbIMW NapaMmeTpamMmu 1
DYHKUMAMN (CM. AOKYMEHTaLMIO perynaropa)

e roperika BbIKNtoYaeTCs, Korga Harpyska Hu3ka n dpaktnieckoe sHadeHue yrnpasnsioLwen
BEJIMYUHBI TEXHOMNOMMYECKOro npoLecca npesblllaeT YCTaHOBIEHHOE 3Ha4YeHne npegena
BbIKIMIOYEHWS TOPENKU Ha PerynaTope, Unu noA ynpasneHMeMm TepMocTaTa/npeccocraTa
KoTna. Ha py4HoMm pexunme ropenka BblKo4aeTcs TOMbKO Nnoj ynpasneHuem
TepmocTarta/npeccoctarta KoTna.

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

15 TlogKOHTPOMbBHLIN OCTAHOB (KOHTYP paboThbl pasmbikaeTcs)

e MporpamMMHbIV NepeknYaTens 3anyckaeTcs n paboTtaeT 3a gonyctumoe Bpems
nocnegytoulero cropaHus (12 cek.)

e nocregywwasa npogyska (12 cek.) HaunHaeTcsa

e rasoBble knanaHbol 1 n 2 3akpbiBalOTCS

e C CUrHanom ynpaeneHus oT 3axumoB 10 n 11 nporpaMMHOro pene cepsomMoTop
nepexoauT 4o Toukmn BKItoyeHus Il (Bo3ayLIHbIE 3aCNOHKN U ApOoccenbHas 3acroHKa
pacxofa rasa B NOJIOXEHNE «3aKpbITO»).

16 YkasaTenb nporpaMMHOro pene copnagaeT C CUMBOJIOM <

e MporpamMMHbIV NepeknvaTenb ocTaHaBNMBaeTcs

e [BuUraTenb ropernku octTaHaBnvBaeTCs

e [JONyCTUMOE Bpems nocnegytoulero cropaHuns (12 cek.) okaHynBaeTcs

e HayMHaeTcsa TeCTUpoBaHme c nmuTaumen nnameHn. OTKNYEHUe Mo CUrHany nnameHm
C HebonbLION 3a4epXKKOW, HAaNp. B CneaylLwmx criyvasx:
- NfiaMs He nNoracno no NPUYMHe NPOoTeKarLWNX TOMMANBHbBIX KNanaHoB
- MTOXHBIV CMrHan nnaMeHu no nNpuynHe gedekTa B KOHTYpPe KOHTPOMS Hanmyus

nraMmeHn unm cooTB.
e Ha4yMHaeTCs KOHTPOSb rEpMETUYHOCTM ra3oBbIX KI1anaHoB.

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

B cnyyae pedekta, nogaya TOnnMBa HeMeANEeHHO npekpawaeTcs. [lporpammHbIn
nepekni4vaTtens OLHOBPEMEHHO C YykasaTefieM OTKIIOYeHUs ocTaHaBnueaetcs. CumBon vy
yKasatens nporpaMMHOro nepekniodarens ykasbiBaeT Tvn gedekta. B cnyyae oTknoyeHus,
ynpaBneHne MoxeT ObiTb cpasy Bo3BpalwleHo. [locne Bo3BpaTa (a Takke nocrne gedekTa,
BbI3BaBLUErO MOAKOHTPOJSIbHBIA OCTAHOB MMM Mnocne Jobok NnoMexu nuTalLlen Ccetn)
nNporpaMMHbIA NepekryaTens BO3BpallaeTcs 40 HavanbHOM TOYKU, MPU YEM TOSMBbKO 3aXKUMb
7, 9, 10 n 11 nporpaMMHOro pene nony4awT HanpsXeHue B COOTBETCTBUM C MporpamMmmon
ynpaBneHus. ToNbKo Npy 3TOM NPOrpaMMHOE perne AOMyCcKaeT NOBTOPHbIN MYCK rOperiku.

BHum! He HaxumainTe KHOMKy BO3BpaTa nporpamMMHoro pene Bbiwe 10 cek.
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6.3. Cxema uuknoB paboTbl, paboTa Ha XXMAKOM Tonnuee

p_l@3205.3

[} —
Tpe6yeMb|e BXO[Hble CUTHanbl Nporp. pene CurHansl ynpasneHuna ﬂOI‘IyCKaeMbIe BXO[Hbl€ CUrHanbl Nporp. pene

A KoHTyp paboTbl L  CepBomoTop

B BeHTtunartop M  PerynaTtop nogayv Tonnvea

C [Oudd. pene gaBneHus Bo3gyxa N  ConnoBow knanaH

D TonnueHbIM Hacoc O CurHan nnamexm

E [naBHbI TONMMBHBLIN KNanaH

F  TpaHcdopmaTop 3axuraHus W TMporpamMmHbIn Nepekn. BbIKMHOYEH

G MarH. knanaHbl KoHTYpa ynpasn., NC NO

H Perynarop mowHocTn *  Tpebyembln MyCKOBOW curHan

J  BosgylHble 3aCnoHKu K 3aXnmy 8 nporpaMmHoro pene

K PerynupoBo4HbIv (bnaHew, Bo3gyxa

YcTaHaBnuBaeMble TOYKU NepPeKSTiYEeHUs Ha KynavkoBbIX ANCKax cepBoMoTopa

I = TOYKa BKIMHOYEHUS NOSTHON MOLLHOCTH

11| = TOYKa BKITOYEHUSA NONOXKEHUSA «3aKpbIT» CEpBOMOTOPa Nocrie NOAKOHTPONbHOIo
ocTaHoBa

III = TOuYKa BKITIOYEHUA peXnmMa po3xura

IV = Touka BKIHOYEHMs YaCTUYHOW MOLLHOCTU [0 nepexoia B 30Hy MOAynvpoBaHus

\% = TOYKa BKIMOYEHUS YaCTUYHOM MOLLLHOCTM Ha HWXHEM npejene ananasoHa

mMoaynuposaHus (V-I)
VI He ncnonb3yeTcs
VII = He ncnonb3yeTtcs
VIIIL He ncnonb3yeTcs
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6.4. OnucaHue paboTbl

1

1.1

Ycnosua ans nycka

nomexm n 6MOKMPOBKM KBUTUPOBaHbI

KOHLEBOW BbIKNIOYATENb JH0Ka ropenkn 3aMmkHyT

nepekntoyaTens Beibopa Tonnmea B nonoxeHun 1 (xngkoe Tonnmeo) (A)
nepeknyaTensb ynpaBneHns nogorpeBaTtens B NofiokeHun 1 (NoO4orpeB BKKOYEH)
nepeksntoyaTens ynpaBneHns MOLWHOCTH B NoNoxeHun 2, 3, 4 nnun 5 (A)

nporpaMmMHoOe pene B UCXO4HOM NMonoxeHuun (ykasatens pene y cumsona N)

TemnepaTypa TONnmBa > MUHUM. UMK KOHTAKT perynatopa temnepaTypbl (MUH.)

GannacupoBaH B nonoxeHun 0 nepekntyartens nogorpesartens

(oms.Tonnmeo) (A)

KOHTaKT BKIMOYEHUS/BLIKIIOYEHUS TOPENKU B PEryNsTOpe MOLWHOCTM 3aMKHYT unu 6ai-

nacupoBaH Mpu nepeknoyaTene ynpaBneHns B NONOXEHUN pyyH. pexuma 3, 4 unu 5 (A)

BHELLHME KOHTaKTbl KOHTYpa yrnpaBreHnsl 3amMmKHYThI (A)

TpebyeMbln CUrHan nycka OT KOHLLEBOro BbiknovaTens To4kn BknoveHus I1 cepBo-
MOTOpa NocTynaeT A0 3axuma 8 nporpamMmmHoro pene

KOHTaKT TepMocTaTa Unu npeccocTaTta Kotna 3aMkHyT (A)

koHTakT C/NC gnddepeHumanbHOro pene gaBrneHnst Bo3gyxa 3amkHyT (nepenag

AaBreHus Bo3gyxa < MUHUM.)

NMyCKOBOW CUrHan noctynaeTt oo 3axuma 12 nporpaMMHOro perne.

(A) = KOHTYp paboTbl (CUrHanbHas famnoyka)

Myck (ykasaTenb NporpaMMHOro penie coBnagaeTt co CMMBOIOM 4)

KOHTYP pa6OTbI 3aMblKaeTc4d (CI/II'HaJ'IbHaFI namMna 3a>|<|/|raeT09|)

asuratenb NporpaMMHOro nepekrn4vyartend nporpaMmMHOro perne 3anyckaetca
oBuraTtesnb TONIMBHOIO Hacoca 3anyckaeTcd

rnaBHbIA TONSIMBHLIM KranaH OTKpPbIBAETCA N UNPKYNALMOHHAA NMpPpOMbIBKa COnMyioBoro
KnanaHa TenjibiM TonNJinBOM Ha4YnHaeTcA.

[Buratenb BEHTUNSATOpPA 3anyckaeTcs.

Ykasartenb nporpaMmMHOro pene coenagaet ¢ CMMBOJIOM A

CEPBOMOTOP NePexXoamnT A0 TOUKM BKMYeHUs I (OTKPbITble BO3AYLUHbLIX 3ACMOHOK)
nporpamMmmHbli NepeknioyaTens CTOUT BO BPEMS ABUXEHUS CepBOMOTOpa.

CepBOMOTOp nepewien 0O TOYKU BKMoYeHnsa 1

HeobXxoaAMMbIN cUrHan nycka Ao 3axuma 8 nporpammMHOro pene oT KOHLLEBOro
BbIKIlOUaTenNst TOYKK BktodeHus 1. B gpyrom cnyyae nyckosasi nporpamma
OCTaHaBNMBAaETCA U MPOrpaMMHOE pefie 0CTaeTcs B 3TOM MONOXEHWM (y CMMBONa A)
oXmaaTb curHana nycka (6es otkasa).

npegBapuTenbHas npoayska (36 cek.) C HOMUHanNbHbIM Pacxo4oM BO34yxXa HauMHaeTcs.

YkasaTenb nporpaMMHOro pene coenagaeT ¢ cumeonom P

KOHTaKT agnddepeHumanbHOro pene gaBrneHnst Bo3gyxa 4oSkeH ObiTb NepeknioyveH B
nonoxernun C/NO. B gpyrom cnyyae nporpamMmMHoOe pene oTknto4aeTtcs. [Mocrne aTon
TOYKM A0 NOAKOHTPOSIbHOrO OCTaHOBa He4OCTaTOYHbIN Nepenaj AaBneHns Bo3gyxa
(< MMHMM.) BbI3bIBaeT OTKIOYEHUE NporpammHoro pene, korga koHTakT (C/NC)
AnddepeHUnansHOro pene BKOYaeT cUrHan ynpasrneHus Ha 3axum 13 nporp. pene.

YkasaTtens nporpaMMHoro pene cosnagaeT ¢ cumsonov l

npoBepKa KOHTYypa KOHTPOJIA Haln4na niameHu
OTKINMHO4YeHue B Cliydae NnomMmexum B KOHTYpEe KOHTPOIIA Hann4mna ninamMmeHu.
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11

12

19

Ykasartenb nporpaMMHOro pene coenagaet c CMMBOJIOM v

npeaBapuTenbHas npoayska (36 cek.) BbinonHeHa
CEepPBOMOTOpP NepexoanT Ao ToYku BktoveHus III (MOLWHOCTL 3aXuraHus)
nporpaMMHbIN NepekroYvaTernis CTOUT BO BPEMS ABMXKEHUA CEPBOMOTOPA.

CepBomoTOp nepellen 4o Touku BkioveHus 111

HeobXxoaAMMbIN cUrHan nycka Ao 3axuma 8 nporpammMHOro pene oT KOHLLEBOro
BbIKNtoyaTensa Touku BkntodeHusa II1. B gpyrom cnyvyae nporpamma nycka
ocTaHaBnMBaeTCcs U NporpaMMHoe perie octaeTcs B 3ToM MecTe (y cumeona V)
oxmaaTb curHana nycka (6es otkasa).

MpenBaputenbHoe 3axuraHune (4 cek.) Ha4yMHaeTcs.

3awmTHoe BpeMms (2 cek.) HauynHaeTcs

KOHTaKT pene faBneHus (Makc.) XUAKoro Tonnmea B BO3BPATHOM KaHarne JOSKeH ObiTb
nepekntoyeH B nonoxeHun (C/NC)

B PEryNIMPOBOYHOM KaHarne COMNfoBOro KrnanaHa MarHuTHbl knanaH NC oTkpbiBaeTcs U
mMarHuTHbIA knanaH NO 3akpbiBaeTcs

COMJIOBOW KranaH OTKpbIBaeTCs Korga TOnnvMBO NoA AABMIEHMEM BXOAUT B €ro
pPEerynMpoBOYHbIV KaHan

pacnblfnieHne Tonnnea Ha4YMHaeTCAa nog AaBlieHNUEM peXxXnma po3xura

TONMMBHBIA TYMaH 3a)XNraetcs OT UCKPbI.

Ykasartenb nporpaMmMHOro pene coenagaet c CMUMBOJIOM 1

3alnNTHOE BpeMs (2 CeK.) OKOHYaeTCs

LMK pO3Xnra okoH4YaeTcs

[0 9TOro MOMeHTa nnams 4OoMmkHo BbiTb 3axaTto. B gpyrom cnyyae Bbi3biBaeTcs
OTKIIIOYeHMe NPorpamMMHOro perne rnpu oTCyTCTBUM CUrHana Hannyus nnameHu

C MOMEHTa OKOHYaHWA 3alUMTHOIO BpeMeHU A0 NOAKOHTPOSbHOrO OCTaHOBMEHNS
ropenku, cpabartbiBaHMe pene gaBrneHns (Makc.) XuaKoro TonnvMesa B BO3BPaTHOM
KaHane Bbl3blBaeT NpekpalleHne nogayun Tonnmea. 3TO Bbi3biBaeT OTKNOYEHME Npu
OTCYTCTBWUW CUrHana Hanuyms nnameHu

nnams roput Ha 3agaHHON MOLLHOCTMN 3aXXUTraHUs.

YkasaTenb NporpaMMHOro pesie coBnagaeT C CMMBOJIOM | (paboTa)

NporpaMMHbIN NepekntyaTens OCTaHaBNMBaeTCs Ha Bpems paboThl

curHan ynpasneHus ot 3axunma 20 nporpamMHOro pere Ha Bpems paboThbl
CepBOMOTOP NepexoauT A0 TOoYkM BkNoveHus IV (< V) nepen nepexonoM Ha 30HY
MOAYnMpoBaHus (30Ha mexay Todkamm V u 1)

Korga Harpyska 6onbluas u ropernka pabotaeT NOCTOsIHHO, perynaTop mowHocTtu (PID,
3-XNO3MLUMOHHBIV PErynsaTOp) perynMpyeT MOLWHOCTb roperniki B Anana3oHe Moaynu-
pOBaHUS B 3aBUCMMOCTU OT Harpy3ku. CurHanamm «yBennyeHus» Ninn «yMeHbLUEHUSI» OT
perynatopa MOLLHOCTU - UMK Xe, Ha PYYHOM pexnme, nepeknoyatenem ynpasneHus -
ynpaBnsgeTcsa CEpBOMOTOP BO3AYLUHbIX 3aCIOHOK M perynatopa nngadv Tonnmea B
HanpaBrieHne OTKPbITUS UMW 3aKPbITUSA B 3aBUCMMOCTM OT Harpysku.

ropenka paboTtaeT Takum 06pa3oM Nog KOHTPOM NPOrpaMMHOro pene u nog
ynpaBrneHneM perynsitopa MOLHOCTN B COOTBETCTBUM C 3aJaHHbIMK NapamMmeTpamMu v
PYHKUMSAMU (CM. LOKYMEHTaUuo peryndaropa)

ropernka BbIK/OYaeTCs, Korga Harpyska Hu3ka u dpakTnyeckoe 3HavyeHue yrnpaBnsioLLen
BeNNYMHbI TEXHONOMMYECKOro npoLecca npeBbilaeT YCTaBKy npeaerna BblKMoYeHNs
ropenku Ha perynarope, unv nof ynpasneHmeM TepMocTarta/npeccocTtaTa kotna. Ha
PYYHOM peXxume roperika BblKIo4aeTcs TOMNbKo Noj ynpasrneHneMm TepmocTaTa/
npeccocrarta KoTna.

OTKNKYEeHUe Npu NnoTepe curHana nnamMmeHy unu AasrneHns Bo3gyxa Bo Bpems paboTbl
(3awmTHOE Bpemsa < 1 cek.).

OTKJTHOYEHME MPU CIIMLLKOM BbICOKOM AaBrieHnn BO3BPaTHOro TOMNMMBaA.
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13 T1oOKOHTPOSbHbIN OCTAHOB (KOHTYP paboThkl pasmblkaeTcs)

e porpamMMHbIV NepeknoyaTenb 3anyckaeTcs u paboTaeT 3a JONyCTUMOE BpeMS

nocnegytowlero cropaHus (12 cek.)

e nocnegytowas npogyska (12 cek.) HaunHaeTca
ABuraternb TONSIMBHOIO Hacoca ocTaHaBNMBaeTcs
e [NIABHbIN TONJIMBHbIN KNanaH 3akpbiBaeTCs
B KOHTYpe ynpaBneHus marHnTHbin knanaH NC 3akpbiBaetca u NO oTkpbiBaeTcd
CONMOBON KnanaH 3akpbiBaeTCHd, Koraa gaBneHne Tonnuea OTCYTCTBYET OT peryn.kaHana
C curHanom ynpasneHus oT 3axumoB 10 n 11 nporpammHoOro pene cepBoMoTop
nepexoauT 4o Touku BKItoYeHus I (Bo3AyLUHbIE 3ACNOHKN B NMOJTOXEHUNE «3aKPbITO» U
perynaTop nogayun TOMAMBa B MOMIOXEHWNE «OTKPbITO»).

14  YkasaTenb nporpammHoro pere cosnagaet ¢ cumsosniom €

e MporpamMMHbI NepekoyaTesb OCTaHaBNMMBaeTCs

e [BUraTenb BEHTUNATOpaA OCTaHaBNMBaeTCcs

e [OMyCTUMOE Bpems nocreaymlLuero cropanus (12 cek.) okaH4YMBaeTCs

e HauyuMHaeTcs TeCTUPOBaHWE C MMUTaLMEl NnaMeHn. OTKNIOYEHWe Mo CUrHany nnaMeHu
¢ HebGonbLUOI 3a4epXKKON, Hanp. B CNeAyLWMX crydasnx:
- Mams He Moracrno no NpUYMHEe NPOTeKalLW X TONMBHBIX KNanaHoB
- NIOXHBIN cUrHan NnameHun no NpuYMHe Aedekta B KOHTYPE KOHTPOMS Hanuyus

nnameHu U CooTB.

[MOBTOpPHLINA MYCK BO3MOXEH NPU BbINOMHEHWUM YCNOBUM NycKa (CM. MYHKT 1).

B cnyyae pedhekta, nogavya TOMMNMBaA HeMeaneHHO npekpawaetcda. [lporpaMMmHbIn
nepekniovaTens O4HOBPEMEHHO C yKasaTerieM OTKMHOYeHMsA ocTaHasnuBaeTcd. Cumson y
yKkasaTens nporpaMMHOro nepeknwo4vaTtens ykasbiBaeT Tun gedekta. B cnydyae oTknioueHus,
ynpaBneHne MoxeT ObiTb cpasy Bo3BpalleHo. [locne Bo3BpaTa (a Takke nocre gedekTa,
BbI3BaBLUETO MOAKOHTPOJSIbHBLIA OCTAHOB WMMAM nocne Jobok NoMexu nuTatolen CceTn)
nporpamMMHbIN NepeknovaTenb Bo3BpallaeTcd A0 HavyanbHOW TOYKU, NPU YEM TOMbKO 3aXWUMb
7, 9, 10 n 11 nporpaMMHOro pene nony4awT HanpsXeHue B COOTBETCTBUM C MpoOrpaMmmon
ynpasneHus. ToNbKo Npu 3TOM NporpaMMHoe pene AonyckaeT NOBTOPHbLIA NYCK rOPeriku.

BHum! He HaxumanTe KHOMKY Bo3BpaTa nporpamMmHoro pene Boiwe 10 cek.
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PerynupoBka ropernku

7.1.

7.2.

7.21.

PerynupoBka Ha xXuakoe TonsiuBo

Cxxuraemoe KONMYecTBO TOMNUBA ONpeferniseTcsa no pasMepy conna v AaBneHWio TOMIMBHOIMO
Hacoca. YnpaBsnsiemMbli CEpBOMOTOPOM perynatop nogayus TonnmMeBa B 3aBUCUMMOCTM  OT
Tpebyemon MoLWHOCTU perynupyeT obbem Bo3Bpawatouwerocda tonnuea. [Npu pabote Ha
YaCTUYHOW MOLLHOCTM, PErynatop nogayun Tonnuea OTKPpbIT. pyu 3TOM Yepesd Hero npoTekaeT
MakcMmaribHoe KOMUYecTBO TOMMNMBA W JaBfieHWe BO3BPaTHOro MoToka M MOLWHOCTb conna
COOTBETCTBYIOT pexumy. [pu NONHON MOLLHOCTU perynaTop nogayv Tonnuea 3akpbiT. [pu aToM
Yyepes Hero nporekaeT MUHMMAarbHOE KONMYeCTBO TOMMMBa, a AaBNeHue uMeeT MakcumMmarnbHoe
3HayeHune. Tpebyemoe KONMUYECTBO BO3[yxa, COOTBETCTBYHOLLEE KOMMYECTBY CXWUraemoro
TONNMBa, perynupyeTcs Npu noOMOLLN NPYXUHHOW NEHTbI PEerynMpoBoYHOro dnaHua (cMm. pasgen
«PerynupoBo4HbIv bnaHew»).

PerynupoBka Ha ra3

MonoxeHune perynupoBOYHbIX pblYaroB

[BmxeHne Bana cepBoMOTOpa 4Yepe3 pblyar U TAry nepegaeTcsi K APOCCENbHOM 3aCNOHKK
pacxoda rasa (rasoBor 3acnoHke). Yron OTKPbITUS OpPOCCENbHOWM 3acrOHKM pacxoga rasa
onpegensieTca Mo MOMOXEHUSM KOHUEBbIX BbIKl0YaTenen cepBomMoTopa; cMm. paboTa
cepBomoTOpa.

[MonoxeHus perynmpoBOYHbIX pblYaros:
- B €XYPHOM peXnume ropernku
e cepBoMoOTOp OK. 0°
e BO3[YLUHbIE 3ACIIOHKN 3aKPbIThl
e rasoBas 3acnoHka ok. 0°
- H8 MMHUManbHOMW MOLLIHOCTHU
e cepBOMOTOp OK. 10°
e rasoBas 3acnoHka ok. 18°
- Ha MakcMmMarnbHOW MOLLHOCTH

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

B-343Y

[MonoxeHus pblyaroB Ha PUCYHKE SABMAAKOTCA YCNOBHbIMKU. 10 HEOBXOANMMOCTM OHM MOryT ObITb
NM3MeEHEHbI, Hanp. B 3aBMCUMOCTM OT NPOU3BOANTENBHOCTY rOpenku, Tuna KoTna, poga rasa.

oilon

60100203RU



22
7.2.2. PerynupoBoYHbIN chnaHey

Mpu nonmHoM pacxofe rasa, OpoccefnbHas 3aclioHKa pacxoda rasa HaxoAuTcs B KpalHem
OTKPbLITOM MOJNOXeHun. Pacxopn rasa perynupyeTcs M3MEHeHMEeM MOJSIOKEHUS OpPOCCenbHOo
3acloHKV U U3MeHeHMeM daBreHus rasa.

MpyXMHHas neHTa YynpaBnsieT [OBWKEHWEM pPEryrvpoBOYHOrO pblvara, KOTOpbIA MeHseT
MonoXXeHne [poccernbHOM 3acnoHku. [pyXuHHas reHTa ynpaBnseT MOCPeACTBOM pblyara
ABWXKEHMEM BO3AYLIHbIX 3aCIOHOK.

Lllkana cepBomMoTOpa nokasbiBaeT MNOfOXeHne mMoTopa Npu 3agaHHOM Aunanas3oHe MOLLHOCTMU.

Buum! [lpu ncrnonb3oBaHum 060Mx BMOOB TOMNNBA, HEOGXOAMMO NPOU3BECTU HAaCTPONKY
CHa4yarna Ha Xuakoe TOMmMBo.
MpoBepbTe NPaBUIBHOCTb HACTPOWKM C MOMOLLbIO aHann3a yXoasilumx AbIMOBbIX
rasos.

C nomoLLblo MPYXWUHHOW FNEeHTbl perynupoBoYHoro draHua nogperynupynte obbem Bo3ayxa
COOTBETCTBEHHO pacxoay Xuakoro tonnuea. C NOMOLLbIO NPYXUHHOW NEHTbl PerynmpoBoYHOro
dnaHua nogperynupyinTte Tpebyemblii pacxof rasa B COOTBETCTBUU C YXKe OTPeryrnpoBaHHbIM
obbemom Bo3ayxa.

A-494T

e

BoagyLuHble 3aCnoHKM A Tllogava Tonnuea
CepBomoTop B BosBpat Tonnuea
PerynnpoBoyYHbIn pblyar, ras C Tlas

MpyxuHHas neHTa per. dnaHua, ras D Bosgyx

PerynnpoBoyYHbIN pblyar, BO3ayX
MpyxnHHas neHTa per. dnaHua, Bo3ayx
Perynsatop nogaym Tonnvea
[poccenbHas 3acnoHka pacxofa rasa

ONOO O, WN -
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CepBomoTop
SQM 50.481A2

lMNonoxeHunsa KyJ1a4KOBbIX OVNCKOB (KOHLI,eBbIX BbIKJ'IIOHaTeﬂeVI) HaCTpPOEHbI NP NCNbITaHNAX Ha
3aBoge-un3rotosuterne crnegyowmm 06pa30M:

I = Harase— ocTaHOBKa ropesnku, MOWHOCTb 3aXXUraHus U YacTU4Hast MOLHOCTb
Ha >XMAKOM TONMMBE — OCTaHOBKa ropenku (ok. 0°)

IIT = He npumeHAeTCcqd Ha rase
Ha >XXMAKOM TONMMBE — pexum po3axura (ok. 30°)

IV = He npumeHseTcd Ha rase
Ha XMOKOM TOMNMNUBE — YaCcTUYHasA MOLHOCTb, MPu nepexoje 13 pexmnma posxura Ha
YaCTUYHYO MOLLHOCTb (OK. 40°)

V = He npumeHaeTcd Ha rase
Ha X1OKOM TOMMMBE — YacTUYHas MOLWHOCTb, NpY Nepexoae C NoSIHOW MOLLHOCTU Ha
YaCTMYHYI MOLLHOCTb (OK. 45°)

=  nonHas MowHocTb (0K.150°)
= [Ang perynupoBku (No4 KONnakom)
pacuenutenb

=  HacTpoeH Ha 3aBope-usrotosutene, HE TPOFAUTE!

o0 w > -
I

= LKara nokas3biBaeT TOJIbKO yrosji noBopoTa Balla cepBoMOTOpa

lNonoxeHunsa KyJ1a4KOBbIX OVNCKOB Ha PUCYHKE ABJTAKTCA YCITOBHbIMW.
Pacuenutenb (B) ocBoboxagaeT pel’yJ'IVIPOBO'«-IHbIﬂ MeXaHU3M O514 Py4YHOro nepemMmeLleHna.

BHum! PasHuua mexpgy 3HadeHusimu guckos IV 1 'V gomkHa 6biTb np. 3 - 5°
MpumeHsaloTCA YepHyto wkany
Kynadkosble ancku VI, VII n VIII He npuMeHsaTCA
ASZ (noTeHuMOMETP) NPUMEHSAETCH TONbKO NPU HEOBXO04MMOCTH

OCTOPOXHO! He ocBoboaute pacuenntena C. WM3meHeHWe NoOnNoxeHUs
Kyna4ykoBbIX OUCKOB MOXET MOBpeXgaTb CEPBOMOTOP WM PacCTPOUTb PEryIMpOBKY
ropenku.
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7.4. TonnuBHBLIN Hacoc

8
3
1 TlogkntodeHne nuHuKM BcacbliBaHua 6 [aBneHune Ha Bxoae, TouYka M3mepeHus
2 BebIxoa Tonnmea k conny 7 WTtyuep ona nsmep. gaBneHus Tonnmea
3 T[MoaknioyeHwne nuHUKM Bo3BpaTa (k conny)/ynaneHune Bosgyxa
4 BWHT perynupoBkn AaBneHus 8 TlepenyckHas npobka
5 3awwuTtHas npobka

BHum! lNepenyckHas npobka AomxHa HaxoauMTbCH B CBOEM MecTe.

MakcumanbHoe gaBneHue n Temnepartypa TonnmMBa Ha Bxoge B Hacoc: 5 6ap +140 °C.
BsaskocTtb TOonnuea: 4 - 12 mm?/c (cCr)

Pabouyee gaBneHune Hacoca (= gaBn. pacnbinenus) ana masyta: 20 - 30 6ap (x100 kla).
Pabo4yee paBneHune Hacoca ¢ ansenbHom Tonnmeom: 20 - 25 6ap (x100 k[Ma).

PerynupoBka gaBneHusA Hacoca

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

YpaneHue BO3AyXa U3 ToONJNIMBHOINro Hacoca

BbinycTnte BO3gyx M3 Hacoca ocnabnasa wTyuep AN M3MepeHus OaBneHus Tonnuea, nocne
yero ropenka MoxeT paboTaTb Ha KOPOTKOe BpeMs OO Tex Mop, Noka BO34YLUHbIE NY3blPbKU He
BbIXOAAT U3 oTBepcTus. lNocne aTtoro 3aTaHWTe nNpobky. (He ygananTte npoGKy NMOMHOCTbIO U3
oTBEpCTUSA.)

BHum! Hacoc saBnsaetcsa camoBcacbiBaowmM. Hacoc npeagHasHayeH ona paboTsl B
ABYXTpPYOHOM TONNUBHOM cucteme (= ¢ umpkynsauunewn). Npu NpoekTMpoBaHum 1
pacyeTax TonnMBHOro TpybonpoBoga HeOOX0OUMO YUMTbIBaTb NHCTPYKLUK
N3roToBUTENS Hacoca.
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JaBneHune Tonnmea Ha BXxoae B Hacoc

Mpn HeobxoOuUMOCTWM [OaBMneHWe TOMNMBa Ha BXOAE B HACOC MOXeT OblTb onpeneneHo no

crniegyroLlen cxeme.

P(bar)

, , T C)
158

PekomeHayemblin
awanasoH paboTbl

A-357C1

[JlaBneHue Ha Bxofe Hacoca NpoBepseTca MaHOMETPOM, NOAKMIOYAEMbIM K KpbILLKe (punbTpa.

MydTa TonnuBHoro Hacoca

Fopenkun cHabxeHbl OTAENbHbIM KOMOMHMPOBaAHHLIM TOMJIMBHLIM HAcCOCOM W OBUratenem, B
KOTOPOM 3a30p MeXAy rofloBKamum coegmHUTENbHOM MYdPThl 4OIMKEH ObiTb 1 - 2 MM.

A-216Z

1 TonnueHbINM Hacoc
2 MydrTa
3 [Osuratenb
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PerynupoBo4Hbin conaHew

Ona Bo3ayxa

OTKpbITUE BO34YLIHbLIX 3aCNIOHOK yNpaBnaeTcs npodunemM npyXMHHON NEHTbl PerynnpoBoOYHOro
dnaHua. Popmy neHTbl PerynupyloT C MNOMOLLbI KyfaykoB W pPerynMpoBOYHbLIX BUHTOB.
[BmxKeHue Npy>KMHHON NeHTbl NepefaeTcs BO3ayLWHbIM 3acOHKaM ¢ NoOMOLbIo pbidara. [Nogaya
BO3yxa B COOTBETCTBMM C pacxodoM TOMMMBa pPerynupyeTcd C NOMOLLbIO PerynnpoBOYHOro
¢dnaHua. Ytobbl NpoBepuTb peldynbTaT CKUraHnda, HeobxogMmMo NPOU3BECTM aHaNn3 yxoaaLwmx
AbIMOBbIX ra30B OTAEMbHO Yy KaxAoro Kynadka B guanasoHe Mexay MOMNOXEHWEM po3xura u
NONOXeHWeM MOoNHON MoLwHOCTU. [Ana perynupoBkn Heobxoanmo cHavana ocnabutb (He bonee
yeM Ha 1/4 kpyra) BUHTbI C BHYTPEHHMM LWECTUrPaHHUKOM (5 LWT.) U MNocrne perynmpoBku
3aTSaHYTb UX.

Onsa rasa

OTKpbITUE KranaHa perynupoBKM pacxofa rasa ynpasnsdetrcs NpoduiieM MNpPYyXMHHOW NeHTbI
perynuposovyHoro naHua. Popmy feHTbl  PerynupyotT C MNOMOLbIO  KYyNaykoB U
perynnupoBoYHbIX BMHTOB. [IBUXeHUE NPYXWHHOW NeHTbl nepepaeTcs knanaHy pacxoga rasa ¢
nomowbio pblyara. C nomMoLbio perynupoBOYHOro naHua nogaya rasa perynupyetcs B
COOTBETCTBAM C pacxodoM YyXe OTperynupoBaHHOro Bo3gyxa. Ytobbl npoBepuTb pesynbrar
CXuraHms, Heobxo4MMO MPOU3BECTU aHanM3 yxXoAsAWMX ObIMOBbIX ra3oB OTAENbHO Y KaXXA4oro
Kyrnayka B AvanasoHe Mexay MOJNOXEHWEM pOo3Xura v MOMoXeHMeM MOSTHOW MoLHoCcTU. [Ons
perynmpoBkM Heobxooumo cHadana ocnabutb (He 6Gonee uyeM Ha 1/4 kpyra) BWHTbI C
BHYTPEHHMUM LLUECTUTPaHHMUKOM (5 LWIT.) U NOCIE PerynnupoBKM 3aTAHYTb UX.

1 Kapkac perynupoBo4Horo ¢pnaHua 7 Hanpaensiowas npyx. NeHTbl

2 PerynupoBOYHbIf Kynavok 8 KpenexHbIn BUHT HanpasnsoLen

3 PerynupoBoYHbIN BUHT 9 CronopHas nnaHka

4 TapenbyaTas npyxuHa 10  BuHTBI ¢ BHYTp. wecTurp. (5 wr.)

5 [pyxuHHas neHta 11 CTONOPHbLIV BUHT C BHYTP. LLIECTUIP.

6 CTONOpPHbLIN BUHT NPYX. NEHTbI 12 BWHT C BHYTPEHHWM LLECTUrPAHHUKOM

3amMeHa NpPy>XMHHOWN NeHTbI

- OTcoeanHWTE CEPBOMOTOP BMECTE C KPENEXHOWN NnaTon n3 nponopunoHunsaTopa
OTcoeanHnTe NepBblli pblvar U3 npornopunoHmnsaTopa

OTcoeanHnUTe perynnpoBoYHbIA chnaHed

OTcoeanHnUTe CTOMOPHbIA BUHT NPYXXMHHOW NEHTbl U HanpaBnsowy. 3ameHuTe
NMOBPEXAEHHYIO FNIEHTY Ha HOBYIHO.

Cbopka nponsBoaunTcs B obpaTHON nocrneanoBaTeNbHOCTM.
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PerynupoBka ropeno4Hou ronosku

HacTpoiika conna u 3neKkTpoaoB 3aXuraHus

PaccTosiHue conna Makoro TOMMMBa OT 3MEKTPOAO0B 3axuraHus U auddysopa a Takke 3asop
MexXzay 3MneKTpoAaMu OOIKHO COOTBETCTBOBATL pasMepy, yka3aHHOMY B PUCYHKE.

H = 17
K =35
L = 6
K M= 8
N = 12
+ P =4
— ="
A-45387
L
M

PerynMpOBKa CKOpPOCTU npoxona Bo3agyxa B ropenoql-loﬁ ronoBke

CkopocCTb Mpoxoja Bo3ayxa Yepes roperiovHyo rofloBKy perynupytot ocnabneHnem cTomnopHbIX
BMHTOB pErynupoBoYHOro komnbua. MNpu 3TOM perynnpoBOYHOE KOMbLO MepeMeljaeTcs no
HanpaBneHUo UunMHApa W 3a30p MEeXAY PerynvpoBOYHbIM KONbUOM U auddy3opom
nameHsietcs. MNMpu pabote Ha HU3KUX MOLLHOCTSIX, KOJMbLIO HAXoAUTCS B NepeaHeM MOOXEHUN, a
Ha 6onblIMX MOLWHOCTSX — B 3agHeM. Ecnu perynMpoBoYHOe KOmbLO NpU OTpPerynmpoBaHHOWN
MOSIHOW MOLLHOCTM HaxoAUTCs B CIMLIKOM NepegHEM MOMOXEHMM, CKOPOCTb BO3/yXa Ha rofoBke
BbICOKA, YTO 3aTPyAHSET 3aXxuraHue, Unu xe Bosayxa He byaeT 4OCTAaTOYHO Afs KAYECTBEHHOTO
ropeHus (bonbwoe copgepxaHue yrapa, CO). Ecnu perynupoBo4yHOe KOMbLO HaxoguTcs B
CNULWKOM 3a4HEM MOMOXEHWM OTHOCUTENbHO TpebyeMol MOLHOCTU, CKOPOCTb BO34yxa
CIMULLKOM HMW3Ka, 4YTO yXxydwaeT Ka4yecTBO ropeHust (cogepxaHue O, CAWULWLKOM BbICOKO).
MpoBepbTe KayecTBO FOPEHMs NpU NMOMOLLM aHanmnsaTopa AbIMOBbIX ra3oB. CoaepxaHue caxmu
(umcno baxapa) goMmKHO ObITb < 1.

1 2 3 4
UwnnuHap
PerynupoBoyHoe KonbLo

1 /] \Zi
HAndbdpysop

= — YanuHeHve ropenoyHomn
rornoBKu

dukcauus perynmpos.
KonbLa

AOWON -

()]

5 A-432V

Buum! T[lpu noovepeaHon pabote Ha 060Mx Buaax Tonnmea, NOMOXEHNE PEryrnpoOBOYHOIoO
KolbUa yCTaHaBnuMBaeTCAa ONnda XUOKOro tonnmea. Ecnn mecto KoJibua OTHOCUTEINbHO
andpysopa MeHsieTcs, Takke CKOPOCTb U pacxon Bo3gyxa MeHsitoTcs. MNMpoeepbTe
pe3ynbTaT CXUraHnsa aHanvM3oM AbIMOBbIX Fa30B U NOAPErynvpynTe nogavy Bosgyxa.
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Perynatop mowHoct RWF40

Bce ypoBHM MOryT ObITb JOCTYMHbBI U3 OCHOBHOro aucnnes yepe3 PGM kHOMKy.

[ncnnen BepxHen akTyarnibHOM BEMUYUHBI (KPACHbIN) MOKa3biBAET akTyarbHYK BENMYMHY U
BENUYMHBI NapameTpa pasnudHbIX YPOBHEN.

To4yka yCTaHOBKM M NapamMeTpbl NOKa3aHbl B HUXEM OUCMNee TOYKN YCTAHOBKN (3eNeHbIn).

PasgeneHne ypoBHemn:

e OCHOBHOW 3KpaH

e YypOBeHb onepartopa

e YpOBEHb NapameTpusaLun

e YPOBEHb KOHUIrYpUpOBaHUS

pO
a0
>0
O
50 7O

a
€

®Q

A-434V
OCHOBHOW 3KpaH:

Bce ancnneun 3axokeHbl; AUCMNEn TOYKN YCTaHOBKN MuraeT ok. 10 cekyHa nocne nogayu
nUTaHus.

AKTyanbHas BenuyuHa nokasaHa Ha BepxHem aucnnee. LED py4yHOro ynpasneHus BKITHOYEH.
B 3aBnCMMOCTM OT pexuma ynpasreHns u Tuna peryndaropa Todka yCTaHOBKU UMM YPOBEHb
pY4YHOro nonoXxeHue nNpueoaa nokasaHbl Ha AUCMNee TOYKN YCTaHOBKU (3eneHbIn).

Ecnu He genctBuna onepatopa, perynsartop aBToMmaTMyecku BO3BpaLLaeTcs Ha OCHOBHOM
aucnnen nocne npubnuantensHo 30 cekyHA.

OTOT ypOBEHb 3anyckaeTcsi C OCHOBHOMO Ancnnes.

YpoBeHb onepaTopa:

Toukn yctaHoBKM «SP1», «SP2 / dSP» MoryT ObiTb M3MEHEeHbl, U aHanoroBble Bxoabl «E2»
(HapyXHas Touyka yCTaHOBKM/COBWUI TOYKM yCTaHOBKM) M «E3» (HapyxHas TemnepaTypa) MoryT
ObITb NOKa3aHbl.

Ona nameHexnns «SP1», «SP2» unun «Dsp»:
e nepenguTe Ha ypoBeHb onepatopa ¢ PGM
® UN3MEHUTE TOYKY YCTaHOBKU «SP1» ¢ ¥ 1 A
e nepenguTe Ha TOYKy yCTaHOBKM «SP2» unn «dSP» ¢ PGM
® UN3MEHMUTE TOYKY YCTaHOBKU «SP2» nnn «dSP» c ¥V n A

e BepHUTEeCb Ha ocHoBHoOW aucnnen ¢ EXIT unn aBTomaTmuyecku yepes Tarim-ayT nocre
ok. 30 c.

l-{epes 2 CeKyHAObl BeNMM4YnHa, KOTOopad yCTaHOBI1EeHa, aBTOMaTU4YE€CKMN aganTupyeTcd. BenununnHa
MoOXeT BbITb U3MeHeHa TONbKO B npepgenax Ao3BOJIEHHOIo Anana3oHa.

ypOBeHb napameTpusauummn m KOH(*)VIrypVIpOBaHVIﬂ:

OcHoBHa#s KOH(bVIprVIpOBaHVIe M napamMeTpbl perynatopa BBeLEeHbl yXe Ha 3aBOo/e-
na3rotToBuTerne (Ta6nmu,a napameTpOB). Bonee I'IO,CI,pOGHbIe MHCTPYKUUN ONA U3SMEHEHNA
napamMeTpoB U KOH(bVIprVIpOBaHVIFI Mn3noXeHbl B OTAEJIbHOM PyKOBOﬂ,CTBe onepartopa (paa,u,enbl
6 - 8).
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7.10. UHCTpYKUMA ANA CHATUSA ra3oBOro comnsa v roperioyHomn rofioBKu

OTcoeanHnTe conso 3ananbHoro rasa.

OcnabbTe CTOMOPHbIN BAUHT COMMOBOro knanaHa. BelITaHUTE connoBou knanaH U3 ra3oBoro
conna. byabTe 0CTOPOXHbI, YTOBLI PE3KO HE COTHYTb ra3oBble LUMAHTU.

OcnabbTe KpeneXHbIn BUHT ra3oBoro conna. MNpunogHMMnTe razoBoe COMmo U BbITSIHUTE ero.
OTBEpPHUTE KpeneXHble BUHTbI FOPENOYHONM FONOBKU U BBITSHUTE FOMOBKY M3 Kopnyca.
YAnWHUTENb ropenovyHON rofoBKN NPUKPENIeH 3aknenkamMmm K HanpasnstoWmUM rofoBKy.
Cbopka nponsBoguTcs B 06paTHON NocrnenoBaTelbHOCTM.

I'IpM C60pKe npoBepbTe COCTOAHME YNJIIOTHUTESNTbHOIO KoJibua u1, npu HeobxogumocTy,
3aMeHNnTe KoJibLuo.

—p

BHum!

/)

N

™~ | A-433V
= p—

["azoBoe conno

KpenexHbii BUHT ra3oBoro conna
YNnoTHUTENbHOE KONbLO

Conno 3ananbHoro rasa

YAnuHeHue ropeniovyHom ronoBkn
KpenexHble BUHTbI TOPENOYHON rofTOBKM
Connosoi knanaH

CTOMOPHbLIN BUHT COMNITOBOrO KranaHa

ONOO O, WN =

//;\ NPEOYNPEXOEHUE! T[lpoBepbTe COOCHOCTb ra3oBOro consia OTHOCUTENBHO
( perynupoBOYHOro KofbLa ronosku (CM. pasgen «Perynnposka roperioyHON rofoBKm» ).

C
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7.11. WHCTpyKuMu No 3aMmeHe ABUraTens BeHTUNsitopa

1 7 2
ijﬂ
E N

4
/3
—
i &
N N

B-392U |

— ¥

1 [Osuratenb 5 KpenexHbI BUHT Kpblnb4yaTKu

2 KpbinbyaTka 6 HwxHAa BTynka

3 KpenexHasa BTynka 7 KpenexHbI BUHT KpenexHoro dpnaHua
4 LWnoHka

OCTOPOXHO! Bbuiknounte 3anekTponuTaHWe ropenkun u oTcoeauHuTe npenox-
paHuTenu asuratens.

CHATHe KPpbINib4YaTKH

- OTcoeauHWTe ropenky oT NUTaLWEen 3NEKTPOCETMH.

- OTcoeanHWTE NUTAOLWMIA 3NEKTPONPOBOA ABUraTens.

- BbiBEpHUTE BUHTLI KpenexHoro dnaHua agBuratens U NOAHMMUTE ABUraTeNb CO CBOENO
MecTa (BHum! gBuratens Tsxxenoin).

- BbIBEpPHUTE KPEMEXHbIA BUHT KPbIbYaTKW U KPEMEXHYIO BTYJIKY.

- BbITSHUTE KpblnbYaTKy C Bana ABuUratensi C NOMOLLbI0 NOAXOASALWEr0 CbEMHMKA.

- CHMMUTE LUMOHKY U HWXHIOK BTYIKY.

MoHTaX Kpbinib4aTKu

YCTaHOBUTE HUXHIOK BTYNKY Ha CBOE MeCTO.

- BBeawuTte wnoHKy B Na3 Bana.

- Hacagute kpbinbyaTky Ha Ban ¢ NOMOLLbIO TEXHONOMMYeCcKoro nansua A0 CONPUKOCHOBEHUS C
HWXHEN BTYIIKON.

- YcTaHoBUTE KpenexHyo BTYNKY Ha MecTo.

- 3adumkecupyiite KpblnbyaTKy BUHTOM Ha Bany ABuratens.

- NogHuMmnTe aBuratens Ha CBOE MECTO U 3aBEPHUTE BUHTHI.

- MNogkntounTte nuTaowmn kabens K gBuraTento.

- YcTaHoBuTe NpeoXpaHnTenun 1 BKAKYMTE ABUraTeslb B 3NeKTpoceTh (NpoBepbTe NpaBuiibHOe

HanpasneHue BpaleHnsa asuratens).
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7.12. Tabnuua conen

7.12.1. NepenyckHoe consno Fluidics 12-W1

BaskocTtb Tonnuea 5 mm?/c (cCr)

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

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

\/@ P1 =
no Tadbnuue x ,|—
P1

Fluidics 20 6ap

Mpumep: Conno 12-W1 Ne 200, gasneHne tonn. Hacoca 30 6ap (3,0 MlNa) => pacxoa Tonnuea
cocTaBnsieT

06ap
06ap

= OK. 245 Kkr/y

200 Kr/4 x

Buum! Korpa BA3KOCTb TOMMNUBA pacTeT, Takke pacxopn yepes conno pacteT (oK. 5 - 15 %).
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7.12.2. NepenyckHoe conno Fluidics 12-W2

BsaskocTtb Tonnuea 5 mm?/c (cCr)

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

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

P1 = Fluidics 25 6ap
P2
no Taébnuue x ,|—
P1
Mpumep: Conno 12-W2 Ne 200, gaBneHune Tonn. Hacoca 30 6ap (3,0 MlNa) => pacxog Tonnuea
coctaBnsieT
200 Kr/v x 306ap = OK. 220 Kr/4
5 6ap

BHum! Korpa BA3kOCTb TOMMNMBA pacTeT, Takke pacxopn yepes conno pacteT (oK. 5 - 15 %).
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7.13. Pene paBneHus

7.13.1. Pene gaBneHus xugkoro tonnuea (cornacHo EN 267)

1 2
1 PerynupoBOYHbIN BUHT
dukcaTtop
perynmpoBOYHOro
BUHTA
e 6

Pene paBneHus Tonnuea (MaKC.) KOHTPOJINMPYET AaBlieHne Tonjnmea B BOSBpaTHOVI pr6€. Ecnn
AaBlieHne npesblillaeT 3agaHHOe 3Ha4YeHne (HaCTpOGHO Ha 3aBofe-narotosurtene 6 6ap),
roperika octaHaBJIMBaeTCA.

7.13.2. Pene paBneHus rasa

OCTOPOXHO! 3axumbl pene — nog HanpsxeHueM. PerynupoBaHue pene gaBneHus
rasa gonyckaeTtcs TOMbKO KBanuuumMpoBaHHbIM CNeLmManmncToM-peMOHTHUKOM.

@ 1 Wkana gns HacTpomnkm
2 KHomnka KBUTMPOBaHUS
(Ha pene makc. AaBneHus
3 A A-416M rasa)

3 LWryuep ona maHomeTpa

L@ﬁ

Pene MmMHMManbHOro gaBneHusa rasa

Pene muHumanbHOro gaBneHus rasa HactpauBaiT Ha 20 — 40 % Hwuxe, YeM JaBneHue Ha
BXOLE B ropesnky npu paboTe ropenku Ha nosHon MolwHocTu. Ecnn pene gaBneHus npu nycke
ropeniku MOMEeHTanbHO OCTaHOBUT roperniky, Heo6xogMMoO NoACTPOUTb perne Ha Gornee HU3koe
JaBrneHue. [na noacTpPOMKM OTKPOWTE 3alUUTHYIO KpbIWKY pene u nosepHute guck. lNMocne
HaCTPOWKM YCTAHOBUTE 3aLUUTHYH KPbILWKY 06paTHO Ha MecCTo.

3aBoackas HacTpoika: 30 mbap
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Pene makcumanbHOro gaBrieHusA rasa

Pene MakcMmanbHOro AaBrieHMsi ra3a AOMKHO BbI3BaTb aBapuiiHyt OrOKMPOBKY B criyyae,
Koraa MOLHOCTb FOpenku nogHumaetcs Bbiwe, 4eMm 1,15 pa3 OTHOCUTENbHO HOMWHANbHOMO
3HaAYeHWs, WU ecnu [aBrieHne B FOPEerioYHOW rofoBKe MPEBbILWAET HOMWHANbHOE 3HayeHue
(naBneHue B conne) Boiwe, Yem 1,3 pasa.

3aBopckas HacTponka: GRP-250 M 34 mbap
GRP-280 M 40 mbap

PerynupoBaHue
Pene gaBneHuns rasa perynupyroT nocne HacTPOWKN ropenknm 1 aHanmsa AbIMOBbIX rasoB.

Ecnu B Hanuyum nmeeTcs pacxogomMep rasa:

- NOBEpHUTE ANCK pene JaBreHus rasa o MakCMManbHOro 3HayeHus

- goBeauTe ropenky oo tpebyemon MakCcumanbHOW MOLLHOCTHU

- yBenu4bTe MOLLHOCTbL ropenku o 1,15 -kpatHoun oT TpebyemMoro MakCMManbsHOro 3HayeHus,
yBenuuneas gaBrieHue rasa

- noBopaynBanTe AUCK pere MeaneHHO B HanpaBneHUn MMHUManbHOro 3Ha4YeHns 4o Tex nop,
noka roperka He octaHoBuTCS. [pyn 3TOM HacTponka nponssegeHa BEPHO.

- ANd KBUTUPOBaHUS BNOKMPOBKN HaXXMUTE KHOMKY perne gaBreHus rasa

- goBeauTe ropenky obpatHo o TpebyemMon makcMmarbHON MOLWHOCTUW, yMeHbLIasa gaBreHne
rasa.

Ecnu pacxogomepa rasa Her:

- NOBEPHUTE ANUCK perne OaBreHus rasa o MakCMManbHOro 3Ha4YeHus

- goBeauTe ropenky oo tpebyemon MakcumanbsHOW MolHocTU. Hanpumep, perynuposkamu O,
2,5 - 3,0 % v copgepxaHmne CO < 50 nnm.

- yBenM4YbTe MOLLHOCTb FOpersiku, yBenuunBas gaBneHus rasa 4o Tex nop, noka sHayeHme O, He
pocturHet 0,5 - 1,0 % n CO go < 2000 nnm

- MOBEPHUTE OUCK pene MeaneHHo B HanpaBNeHne MMHUMAaIbHOro 3Ha4YeHns 4o Tex nop, noka
ropernka He ocTaHaBnmBaeTcs. [1pu 3TOM perynmpoBKka NpaBUITbHO BbIMOJTHEHA.

- ONS KBUTUPOBaHWS BITOKMPOBKU HAXXMUTE KHOMKY pere gaBrieHus rasa

- goBeauTe ropenky obpatHo 4o TpebyeMon MakcMmarbHOW MOLLHOCTUY, yMeHbLIAsA JaBlieHne
rasa oo Tex nop, noka cogepxanme O, n CO He AOCTUTHET NepBOHaYasnbHbIX 3HAYEHWI

- no ctaHgapty EN 676 cogepxanne CO gomkHo cocTtaBnsaTh He Bbiwe 80 nnm (3 % O5).
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7.13.3. OudhdepeHumnanbHoe pene gaBneHus Bosgyxa

OCTOPOXHO! 3axumbl auddepeHumanbHOro pene HaxoaaTcs nog HanpskeHuem.
PerynupoBaHne pene ponyckaeTcd TOMbKO KBanMUUUPOBAHHbIM PEMOHTHUKOM-
cneumanucTom.

4 &

1 ToaknoYyeHne HU3Koro
OaBneHus (BakyymHas CTOpoHa
BEHTUNSATOPA)

1 2 TloakntoyeHne BbICOKOTO

yﬁ{ naBnenus (HanopHas CTOpoHa
MEEE

BEHTUNSATOPA)
\9—42@ &]: :H] /

OnddpepeHunansHoe pene gaBneHWs Bo3gyxa KOHTPONUpyeT nepenaj AaBneHusl Bo3dyxa B
ropenke. Ecnu nepenag gaBneHns He NpeBbIlAET YCTAaHOBNEHHOMO B perie 3HayeHusl, ropenka
ocTtaHaBnuBaetcs. [OudpdepeHunanbHoe pene [oOMKHO cpabatblBaTtb [0  YBENMYEHUs
cogepxanus CO B AbIMOBbIX rasax Bbiwe 1 % obvemH. (10 000 nnm).

3aBopckas HacTpoika:
GRP-250 M 30 mbap
GRP-280 M 32 mbap

B 3aBucmmoctn ot yCJ'IOBVIVI, ﬂOﬂCTpOVIKa pene MOXeT oOKa3aTbCA Heobxogumon Aans
obecnevyeHus HagexXHowm pa60TbI ropernku. I'IpM 3TOM Heobxoammo 3aboTUTbCS O TOM, 4YTO
YKa3aHHO€ Bblle 3Ha4YeHne CO He 6yp,eT npeBbILWEHO.

PerynupoBaHue

OuddepeHunansHoe pene paBneHuMs BO3dyxa PerynuvpyroT Ha HOMWHANbHYH MOLLHOCTb
ropenkn Ha fAaHHbini MoMeHT. OTKponTe kKpbiwKy perne. 3anyctute ropenky. MepneHHo
noBepHUTE OUCK pene B CTOPOHY MakCMManbHOrO 3Ha4yeHuMs OO Tex Mop, Nnoka ropenka He
ocTaHaBnuBaeTcs. [loBepHUTE OUCK pene C TOYKM OCTaHOBKM rOpesfiku B oOpaTHyl CTOPOHY (B
CTOPOHY MMHWUM. 3Ha4yeHus) Ha 4 mb6ap. B niobom cnyyae, makcuManbHOe 3Ha4YEHUEe He OOSMKHO
npeBbiwaTtbe 35 mbap. ocne HacTPOMKM YyCTaHOBUTE KPbIWKY 0OpaTHO, U ANS KBUTUPOBaHUS
GMOKMPOBKM HAXMMUTE KHOMKY Ha pene.
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7.14. lMoporpeBaTenb TonnMBa

1 3nemeHT nogorpesa 5 OrpaHuunTeneHbI TEpMocTaT

2 [aTyuk TemnepaTypbl Ansg orpaH. TepMoctata 6 PerynupoBka TOYKW HUXH. Npeaena
3 [atuuk perynstopa 7 CurH. namna HU3Kon Temnepatypbl
4 Perynatop 8 CurhansbHasa namna ynpasneHus

OCTOPOXHO! 3axumbl B LeEHTpe ynpasfeHuUss HaxoO4ATCs MOA4 HanpsikeHuem.
OTKpbITME  3aLMTHOW  KPbIWKW  OONycKaeTcss  TOMbKO  KBanuuUMpoBaHHOMY
PEMOHTHUKY-CNeumanucTy.

7.14.1. PerynupoBKa TemnepaTtypbl

TemnepaTtypy pacnbifieHUMs TonnmMBa 3aJalT  PEerynatopoM, pachnofioKeHHbIM B OTCEKe
coeVHEHUN Noa KPbILLKON.
TemnepaTtypy pacnbifieHUs NPOBEPSAIOT MO TEPMOMETPY FOpPEskKu.

Mpumep.
- Tonnueo 100 mm?/c (cCT), TemnepaTtypa pacnbineHus ok. 100 °C
- Tonnueo 180 mm?/c (cCT), TemnepaTypa pacnbineHns ok. 115 °C
- Tonnueo 380 mm?/c (cCT), TemnepaTtypa pacnbineHuns ok. 125 °C
- Tonnmeo 650 mm?/c (cCT), TemnepaTypa pacnbinienust ok. 140 °C.

7.14.2. HacTpouka orpaHu4YMTeNnibLHOro TepmMocTara

YcTaBka oOrpaHMuMTensHoro Tepmoctarta coctaBnset +200 °C. KButupoBaHme TepmocTaTta
npousBoguTcs 6e3 HanpsXkeHus.

Mopenkn nmetoT gBa nogorpeeatend (2 x 6 kBT) ¢ obwum gatymkom perynatopa. OHu oba
NUMEKT CBOWM JaTYMK OrpaHUYMTENbHOrO TepMocTaTa.
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7.14.3. Perynatop TemnepaTtypbl nogorpesartens
MHanKkaumsa oTKIoHeHus

OTKNOHeHNe akTUYEeCKOro 3HavyeHus OT YCTaBKW yKasblBaeTCs Tpems CBETOBbIMW AMOOaMU,
paboTalWwMMn B MNATU CTYyNeHAX, KaxAbld M3 KOTOpbiX o3HavaeT 2 % (4 °C) oT nonHoro
ananasona (0...200 °C).

4 Y VYV Y>> b

1 S

p_1738.1

6 °C nnu Gonblle HUXe YyCTaBKM
6 °C...2 °C Huxe ycTaBku

-2 °C...+2 °C ot ycTaBku

2 °C...6 °C BblWwe ycTaBku

6 °C nnn 6onblue BbIlE YCTaBKM

abhwnN -

MHOMKaumm peXxuMoB U HacTponkKa perynsartopa

CAL 80@08
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A CveMHas KpbIWKa perynmpoBOYHbIX MOTEHLUNOMETPOB (py‘-IHOFO BO3BpaTa " HNXHETO
rlpep,ena). CHumMmuTe KPbILWKY BbITArMBadA Nno HanpaelieHUO naHenn MHOMKauun.

~

B [lMoTeHunomeTp py4HOro Bo3BpaTa Afisl MonpaBky oTkNoHeHus. C noMoLlblo
pEerynnpoBKM MeHsIeTCsi NONOXeHUe 30Hbl P oTHOocUTEeNbHO ycTaBku. Mogperynupyiite
NMPOTUB YacOBOW CTPESIKW, ECNW CpeaHss TemnepaTypa TonnmBa cTabunuanpyeTcs
BbllLie YCTaBku nNpu paGoTe ropenku. MNoaperynupyiiTe no 4acoBol CTperke, ecrnm
cpegHsis TemnepaTypa TONnMBa cTabuUnM3npyeTcst HUXKe YyCTaBKu Npu paboTe ropernku.

C YcraBka HWxHero npegena temnepartypbl Tonnmea. C NoOMOLLbO NOTEHUUOMETpa To4Ka
HWxXHero npegena ycraHasnueaetcsa Ha 20...30 °C Humxe ycTaBku. Kpytute wkany (G),
noka namnoyka (F) He 3axuraetcs. [NoepHute wkany (G) Ha 20...30 °C Bbilwe ycTaBKu
paboTbl. MNocne atoro kpyTuTe NoTeHumnomeTp (C) cHayana NpoTvB YaCcoBOW CTPENKU
[0 yrnopa v nocrie 3Toro no 4YacoBOW CTperke, Noka curHanbHas namnoyka (E) 4yTb He
3axwuraetcs. lNoBepHUTe WKany yctaBok obpaTHO A0 NPaBUIbHOIO 3HaYEeHUs YyCTaBKU
(TemnepaTypa pacnbineHus).

D CwurHanbHas namna (D) ropuT, Koraa BbIXO4 PerynMpoBOYHOro KaHana BKIHOYEeH
(nogorpes).

E CwrHanbHas namnoyka (E) roput, Korga pene kaHana curHanusauum cpabortano
(HM3Kkaga TemnepaTtypa TonnvBea).

F NHankaumns yCTaBKu, n sBMecte C oByMdA cOCeqHNMU NaMnoYkaMun nHankKauma
OTKJTOHEHUA.

G lkana yctaBok
H OTkmpHas kpbilka cTonopa Lwkansbl.

I CTOI'IOp LKanbl. nOBepHVITe npoTmB ninn no 4acoBOW CTpelike and ocBObOXaOEHUS
wkanol. Nocne perynnpoBku 1 (bI/IKcaLI,VII/I, npoBepbTe euwe NHONKaAUNK yCTaBKN.
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ConnoBou knanaH RPL-1

MpuHUMN paboTbl

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

1 Kopnyc 10  O-006p. konbuo conna 7 x 1,5V

2 TpwkumMHasa npyxuHa 11 UwnnuHgp

3 BagHsas kpblwka 12 TnyHxep

4  BWHT C BHYTPEHHUM LLECTUTPAHHMKOM 13 LWTok

5 0-06p. KonbLoO Kpbiwkn 18,72 x 2,62 V

6 O-06p. konbuo nnyHxepa 12 x 2V C PerynvMpoBo4HbIV kaHarn

7  0O-06p. KonbLo AoHHOM Wanbbl 18,72 x 2,62V R  Bosspar oT conna

8 0-06p. konbLo WToKa 6 X 2V S Bxopg k conny

9 Conno L  HomwuH. paamep connoBoro knanaHa

(bvnbTp B 3aBUCMMOCTM OT TUNa)

npO‘-IVICTKa conna

Mpn HeoGXOAMMOCTM, COMMO MOXET ObiTb MPOMBITO OYMCTUTENbHBIM cpeacTBoM. Ecnu
XapaKTepucTUKM conna yxyAweHbl U NpoYnucTKa He nomoraeT, HeobxoAWMO 3aMeHWUTb COMJo.
HoBoe conno JoSKHO Mo CBOEMY TUMY COOTBETCTBOBaTb OPUTMHAIBLHOMY.
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PerynﬂTop noga4yun tonsumea

2
o
7
15
1 Kopnyc 12 O-00p. konbuo 45 x 2V
2 [1031pOBOYHbLIN Ban 13  X-06p. konbuo 10,2 x 2,62 V
3 [oaupoBo4HOEe cono 14  LWapwukoBbI NOALWNMHUK
4  0O-00p. konbLo 9,3x2,4V 15 O6paTHbIl KnanaH
5 Hunnenb 16 CoeguHutens
6 [NpwxumHasa npyxuHa 17 Wanba
7  YnopHas wanba 18 CTtonopHoe KonbLo
8 Ponukoas onopa
9  TIpYXMHHBIA WITUPT B Bxopa Tonnuea K perynaropy
10  Topueson cnaHel, C Bosspart TOnNnmuBa oT perynatopa
11 BWHT ¢ BHYTp. LWWecTurp.

Korga ykasatenb nokasbiBaeT Touky 0° Ha LiKane, [03MPOBOYHbLIA Barn HAXOAUTCA B OTKPLITOM
nonoxeHun. [llpu 3ToM o6paTHOoe TedeHne camoe 6Gonbwoe, a obpaTHOe p[aBrneHue
MUWHUManbHOE.
Korga ykasatenb nokasbiBaeT TOYKy OK. 160° Ha wwikane, [03MPOBOYHbLIN Ban HaxoauTCcs B
3aKpbITOM nonoxeHuu. lMNMpu atom obpaTHoe TeyeHne MUHUManNbHoe, a obpaTHoe aaBneHue
MakcumarnbHoe.

BHum! O6paTHOe gaBneHue nokasbiBaeTCsd MAHOMETPOM Ha perynsaTtope perynmpoBKu
pacxopa. Pasmep nasa 4o31pOBOYHOro Bana OTMeYeH Ha Tople Bana.
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10. MaHenb nepeknovartenen

H1
H5
H4
H6
S1
S3
S4

Sl

TIC/PICIO

|

)

1
H 1
T \ )
#
S3

©

ol (2
42@@

CurH. namna npegena paboThl
Bbicokas TemnepaTtypa Tonnuea
Huskas TemnepaTypa Tonnuea

lNMomexa gaBneHus rasza (MMHUM./MaKC.)
MepekntovaTtens ynpasneHus (BbIbop M

Paboune nepekntovatenu/ CurHanbHble namnbl

0
1
2
3

OowH.) 4

MepekntovaTtens ynpasneHus (nogorpesatens)S

MNMepekntovaTtens Bolbopa Tonnuea

TIC/PIC10 Perynatop MOLHOCTH

Cton

YnpasneHue
ABTOMaTNYECKNI PEXUM
PyuyHon pexum, ymeHbL. (-)
PyyHon pexunm

PyyHon pexunm, ysenuu. (+)
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11. TonnuBHbIN PUNBLTP

1 Yawka
2  Kpbiwka
3  0O-06p. KonbLoO
4  T[poknagka
5 3arnywka c wetwnrp.
roNOBKOW
6  BwHT c wecturp.
roNoBKOW
7 Tpoknagka
8 T[pyxunHa
9 TlaTpoH cdunbTpa
& Hassss 10 LWanba
a1 11 0-06p. KonbLO
grame 12 3aBopckasa Tabnuyka
S 13 Tpobka
Q0 Y
1 Resces I 14 Tanka
A Tonnueo K punbTpy

B  Tonnueo Kk ropenke

n HCTPYKUUN Onsa oO4YUCTKn

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

- CHumMmwuTe npoOKy OTKpbIBasi ravky.

- OcnabbTe BMHT C LUECTUIPAHHOW FOfIOBKOWN, OTKPOWTE KPbILWKY UnbTpa U CHAMUTE NaTpoH.
PuUnbTPyOLWMIA NATPOH MOXET ObITb OUYNLLEH NOAXOAALMUM PacTBOPUTENEM U MATKON LLETKON,
He noBpexaatloLlen CeTKu.

- Ecnu BHYTpY cunbTpa nmeeTcs rpasb, yaanute ero Hanp. noifiecocom. B aton ceasu
npoBepbTe TaKkKe COCTOSAHME 0-06pa3HbIX YNNOTHUTENbHbIX KOMew U Wwamnbbl.

- 3adukcupynTte npobKy C MOMOLLBIO FanKu.

- YcTaHoBWUTE NaTpoH B (hMMAbTP U KPbILIKY Ha CBOE MECTO.

- 3aTaHuTe BUMHT KpbIWwKK Ha ycunme 25 - 30 Hwm.
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YctponcTBo KoHTponsa repmetnyHoctu VPS 504

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

BO3BPaTUIIOCb A0 MONOXEHUst «mycka» (CUMBON | ) W HanpsxeHue ynpaBleHUs OnsATb
nogaetca Ao 3axuma L1 TecTepa.

[nsa KOHTPONs repMeTUYHOCTM YCTPOMCTBO MepekavaeT ras u3 cetM B MPOCTPAHCTBO MEXAY
knanaHamu. [llpogormkutenbHocTb koHTponsa 10 - 26 cek., B 3aBUCUMMOCTM OT oObema
NpoBEpPSiEMOro npoctpaHcTea (<4 n) gaeneHusa Ha Bxoge (He Bbiwe 500 mbGap). Bo Bpems
KOHTpONns Hacoc npubopa nogHuMMaeT gaBreHue rasa B npocTpaHcTBe Ha 20 mbap Bbiwe
faBneHus B ceTu. Ecnun aTo ygactes, xentast namna (paboTbl) 3acBETUTCS, U YCTPOWUCTBO AaeT
ropenky paspeleHune nyckatbca (Bpemsi curHana nycka npmbn. 10 - 30 cek.). Ecnu nepenag
naBnenus 20 mbap He gocturaetcsa (T.e. MMeeTCs yTeuyka B KranaHax), npubop 6nokupyetcs
yepe3d ok. 30 cek. ¢ Hayana kKoHTpons. KpacHas namna (aBapuiHbii curHan) npubopa
3aXuraeTcst U ropernka He nony4vaeT paspelleHuss ansg nycka. O6 aTo NoMexe MOXHO Takxke
nonyuntb curHan (230 B nep.toka 1 A) ansa BKAOYEHUS aBapUNHOWM CUrHaANn3auum.

Momexa cOpacbiBaeTCcs HakaTMem Ha MOACBEYEHHYI KHOMKY (KpacHas rnamna) yCTpoUcTBa unm
BbIKIIOYEHMEM HanpshkeHWe ynpaBrieHWsi Ha KOPOTKMW MOMEHT, Mpu 4Yem npubop noBTopsieT
LMK KOHTPOIS FepMeTUYHOCTH.

1 4 5 7’
\__ | — Qﬁl /
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YCTpOMCTBO KOHTpONs repmeTudHocTn VPS 504

Wtyuep onsa namepeHns gaBneHns rasa Ha Bxoge

LWTyuep onsa namepeHns gaBneHns B MPOMEXYTOYHOM MPOCTPaHCTBE
KpacHas namna (= aBapunHbIA curHan), KHorka copoca

Kentas namna

MpepoxpannTtens T6.3L 250 B

3anacHon npegoxpaHuTenb

NOoO O, WN -~
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13. HeaspaTtop
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ss. L
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< | M43
R 31 | B | X
:i:
A-412M d3 de
D [F yl] C
12
d1 R¥%" A Bxoa tonnuea
d2 R%" B BosBpat Tonnuea
d3 R %" C Tonnueo Kk ropernke
d4 R %" D Tonnueo oT ropenku
L 350
11 220
12 320
JD 132

an MOHTaXxe pneaspaTtopa, npeaHasHa4eHHOro And yaaneHuda rasa U Bo3gyxa U3 tonnuea,
Heobxoaumo y4nTbiBaTb NpaBuiibHOE HanpaBleHne Te4eHna Tonnmea.
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14. MporpammHoe pene LFL1.322

14.1. BHyTpeHHsA cxema
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0O603Ha4YeHUs cxeMbl

AR (maBHOEe pene (pene Harpyskn) C KOHTaKTaMmu «ar»
AS MpenoxpaHuTesnb NPOrpaMMHOro perne
BR Pene aBapuinHoi 6rTIOKMPOBKU C KOHTaKTamu «bry»
EK KHonka KBUTUpOBaHUSA BGNOKMPOBKMY
FR Pene nnameHnu ¢ koHTakTamm «fr»
H [(MaBHbIM BbIKMOYaTENb
L CurHanbHasa namna 6/10KMPOBKK
NTC Pesnctop NTC
QRA... HeTekTop nnameHn (ynbTpadunoneToBbin AaTHMK)
FE [eTekTop nnameHn (anekTpoa nnamMmeHn)
SM [Buratenb nporpaMMHOro nepekntoyaTtens
\% Ycunutens curHana nnameHu
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14.2. LUukn ynpaBneHus nporpaMmMHOro nepeknr4arens

CvrHansl oT
3aXXNMOB

VI mmEmmmEE 20
vII ? o G
vIIIg G @
X g 17
XI g
XII g
2
XIII g
XIV g EI
CumBonbl ykasaTens OTKIYeHUS
o} ; ; ; ; ; ; ; ; |
o
m
E PIIIIIAIIIIIIIIIIIIIPIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIIIIEIIIIIIEIIIII”—b —|IIIIIIIIIIIIIIIIIII>
4 | o= et =]
a b b a
a-b nporpaMmma nycka
b UMK paboTbl
b-a nporpaMma nocnegytoLlen npogyBku (Bo3spaT nporp. pene)
BbigepXKkn nporpaMMHOro nepekntoyvarens (cek.)
t1 Bpemsa npegBapuTensHOM NpoOAyBKM 36
t2 MepBoe 3awWunTHOE BpeMS 2
t3 Bpemsa npegBapuTenbHOro 3axuraHma 4
t4 Bpewms ¢ Hayana t2 0o ocBo6oXaeHMsT HanNpsXXKeHus oT 3axnma 19 10
t5 Bpewms ¢ koHua t4 go ocBOGOXAEHMST HANpsXkeHus oT 3axnma 20 10
t6 Bpemsa nocnegytoLuen NnpogyBku 12
t7 Bpems ¢ nycka 4o 0CBOOOXAEHUSA HAMNPSXKEHUS OT 3axuma 7 2
t9 BTopoe 3awmTHOE Bpemsi 2
t10 Bpewms ¢ nycka 0o NpoBepKu AaBreHus BO3ayxa 8
t11  Bpemsi nepexoga BO34YLIHbIX 3aCIOHOK A0 MOJIOXEHUS «OTKPbITO» Mo Tpebos.
t12 Bpewmsi nepexona BO34YLIHbIX 3aCNOHOK 40 MOJTOXKEHUS « MUHUM.» no Tpebos.
t13 Bpems gonyctMmoro nocneayluero cropaHus 12
t8 MpogomknTenbHOCTL Nycka 6e3 BpemeH t11 n t12 60

Bblgepixkn nporpamMmMHOro nepekrovaTenst ropenkn encTButenbHbl npu yactote 50 Iy,
Ecnu vyactota 60 'y, BpemeHa cokpawatotcs npnbn. Ha 20 %.
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14.3. UHaukaumsa nomex u nporpamMmbl yrnpaBneHusi

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

< HeT nycka, notomy 4yto curHan 3AKPbITO He nocTynun o 3axuma 8 ot cepsomMoTopa
BO34YLUHbIX 3aCMOHOK UNN NOTOMY YTO KOHTAKT Mexay 3axumamun 12 u 4 nnu 4 n 5 He
3aMKHyT. OTKNIO4YeHUe BbI3biIBAETCH BO BPEMS BbINOSTHEHUS UMW NOCME OKOHYaHUS
nporpaMmbl U3-3a NOCTOPOHHErO CBETa (Hanp. nnams He noracrno, TONUBHbIE KnanaHbl
npoTeKalT, KOHTYp AeTeKTopa nnameHn aedeKTHbIN unn T.0.).

A MpekpaweHne nporpammbl nycka, notomy 4to curdan OTKPbITO He nocTtynun go
3axnma 8 oT cepBoMOTOpa BO34YLLUHbIX 3aCMOHOK. 3axumbl 6, 7 n 15 octatotca nog
HanpshkeHMeMm, noka gedekT He ncrnpaeneH!

P OTKnoYeHue, NOTOMY YTO He MNorny4YyeHa UHAMKAUWUA OaBNeHUs Bo3ayxa B Hayane
NpoBEpPKMN AaBneHus Bo3ayxa. Mocne 3Toro kaxpaa nomexa gaBreHUA Bo3gyxa
Bbi3blBaeT GJIOKMPOBKY NporpaMmbl ynpaeneHus!

OTKknouYeHue no npnyYnHe NomMmexm B KOHTYpe KOHTPOJIA Hann4na niameHun.

v MpekpaweHne nporpamMmmbl NycKa, NOTOMY YTO CMrHam o0 JOCTUXKEHMWMW MOSOXEHMNS
3ananbHOro NnamMeHu He NoCTynun 4O 3aXxumMa 8 oT CeEpBOMOTOPA BO3AYLUHbIX 3ACMOHOK.
3axumbl 6, 7 1 15 ocTatoTca nog HanpshkeHnem, noka gedekt He ucnpaereH!

1 OTKNOYeHMe No NPUYNHE He NOSyYEeHUsI CUTHanNa 3anasnbHoro niamMmeHn B TedeHne
nepBOoro 3awmMTHOro BpemMeHu (npu rase).
OTKNKOYEHME NO NPUYNHE HE NONYyYEHNS CurHana nnamMeHu nocrne 3awmnTHOro BpeMeHU
(npu Xungkom Tonnmee).
Jlio6on coom curHana nnameHu Nocrie OKOHYaHUs 3alWMTHOrO BPEMEHM Bbi3biBaeT
GNOKMPOBKY NPOrpamMmMHOro npuodopa.

2 OTKnIOUYEeHMe Mo NpUYMHE He NOoNyYeHUss curHana rnaBHoro NaMeHu B TeYeHne
BTOPOro 3alUUTHOrO BpemeHu (NpekpalleHHasa paboTa 3ananbHo ropenku/npu rase).

| OTkno4eHue no npuynHe noTepun CUrHana Hann4ma nnamMmeHun Bo BpeM4A paGOTbI
ropernku.

YnpaBneHne TropenkMu MoOXeT ObliTb BO3BpalleHO HEenocpeAcTBEHHO Mocre OnoKMpoBKU
nporpaMmmHoro pene. llocne Bo3BpaTa (a Takke nocrne ycTpaHeHus gedekTa, Bbi3BaBLUErO
NMOOKOHTPOSIbHYKD OCTaAHOBKY, W MOCMe Kaxaoro obpbiBa 3MeKkTponuTaHusa) MporpamMmMHbIn
nepekno4vaTesib BpallaeTcsa 40 HaYanbHOro NOSIOXEeHUd, NP1 YeM TombKo 3axumsl 7, 9, 10 n 11
HaxoAATCA Mo HanpskeHMEM COrnacHo MnporpamMe ynpaBrieHusi. Tonbko nocrne 3Toro
nporpaMMHoOe perne HavyMHaeT HOBbIW LINKI NycKa roperiku.

BHum! He Haxumalrite KHOMKy KBUTUpOBaHus nomexu 6onee 10 cek.

1
@
el 1 KHonka
KBUTUPOBaAHUA
A-438T @

/' NPEAYNPEXOEHWE!
(G \ - TllporpaMmHoe pene SBNseTCs 3alMTHbIM YCTPOACTBOM. M03TOMY HEMb3s OTKPbITh

€ro N1 BHECTN B HEro Kakne-HMbyab NOACTPONKN UK N3MEHEHNS.

- [NporpammHoe pene AOMKHO ObiTb OTCOEAMHEHO OT CETEBOro Hanps>KeHus A0
npoBeAeHns Kakux-Hnbyabe paboT ¢ HUM.

- Bce 3awmnTHble dyHKUUKU AOMKHBI BbITh NPOBEPEHbI NPY MyCcKe YCTPOWCTBA U Kaxabln
pas nocne 3ameHbl NpeaoxpaHnTens.

- Bopa wnu KoHAeHcaT He JofmkeH nonagaTe Ha NporpaMMHoe pere Bo Bpems paboThl
UNu Npy NpoBefeHnn TexobcnyxnBaHums.
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14.4. XapakTepuCTUKM 1 noakstoYeHue getekropa nnameHn QRA2...

HanpsixkeHue nutaHus npu pabote 330 B £ 10 %

npu Tectnposavnn 380 B +10 %
Tpebyembin TOK feTekTopa, He MeHee *) 70 pA
[onycT. ToKk AeTekTopa, He Bbille ) npu pabote 680 pA

npu TectnposaHun 1000 pA
*) C aNeKTpPONUTHLIM KoHaeHcaTopom 100 uF
napannensHo ¢ N3MepuT. Npubopom

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

+© 18BuF 18V DC

14.5. TexHunYyeckne AaHHbIe NPOrpaMMHOro pene

HomunHanbHOe HanpshkeHune 230 B nep.Toka -15/+10 %
YacToTa cetn nutaHus 50-60 T +-6 %
MoTpebnsaemas MOLWHOCTb 3 BA

MpepoxpaHuTenb, BCTPOEHHbIN T6,3H250V, IEC 127
BHelHWn ceTeBOW NpegoxpaHnTens Makc. 16 A NHepTHbIN
OnekTpoMarHnTHas COBMeCTMMOCTb 89/336

JdonycT. BXOAHOW TOK Ha 3axunme 1 5 A /VDE 0660 AC3

HonycT. Harpyska Ha 3axumax ynpaen. 4 A /VDE 0660 AC3

Tok nepekntoyeHns

- Mexay 3axumamun 4 n 5 1 A 250 B nep.Toka

- Mexay 3axumamun 4 n 12 1 A 250 B nep. Toka

- Mexay 3axumamu 4 n 14 Harpyska oT 3axumoB 16...19 muH. 1 A 250 B nep.T.
CteneHb 3aWunThl IP40

[onyctnmas TemnepaTtypa
OKpyXatoLien cpeapbl
- npu paboTte -20...+60 °C
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15. TexobGcnyxuBaHue

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

Texo6cnyxuBaHue ropenku

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

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

MpoBepbTe repMeTMYHOCTb Fra3onpoBoaa.

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

YpanuTe nbifib M BRary U AepXXuUTe ropernky B YUCTOM COCTOSIHUMN.

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

PekomeHayeTcsi BbIMONHEHWE NPOMUIakTUYECKOro CEPBUCA FOPENKU pas B rof.

Hapgsop 3a oTonuTenbHOM yCTaHOBKOM

KoTenbHOe nomelleHne JOMKHO BbiTb YNCTOW U ero ABepb 3akpbiTa.

Y6eautecb B TOM, YTO B OTOMNUTENBHON CUCTEME BCeraa OCTaTOMHO BOAbI (4aBneHus).
Koten n geimoBas Tpyba A0MmKHbI ObiTb perynapHo npoyvuLleHbl (He pexe, 4em pas B rog).

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

3awuTtute ropenky ot 6pbI3r BoAbI.

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

Y6eautecb B TOM, YTO 3ab60p CBEXEro BO34yxa B KOTENbHYIO HE 3aKpbIT.
Y6enutecb B TOM, YTO NPUTOK CBEXErO BO3AyXa B KOTENbHOE NOMeELLEHNE He 3abNOKMpOBaH.

Ybeautecb B TOM, YTO NpefoxpaHuTernbHble YCTPOMCTBA ra3onpoBoga M roperniku, a Takxke
OTCYTCTBME yTEYeK rasonpoBoaa NpoBepsTCs No ykasaHusam HabnwgaTenbHbIX OpraHoB.

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

B cnyyae nomexm wnu HeucnpaBHOCTM HeobBXoAUMO MpPOBEpPUTb creylowme OCHOBHbIE
npegnockbinky paboThbl:

1. Hanuune HanpsXeHus nuTaHusa 1 ynpasrneHus B roperike.

2. Pabouyee cocTosHMe TecTepa repMeTMYHOCTM (kenTasa namnoyka roput) (Ha rase).

3. lNpaBuUnNbLHOCTb YyCTaBOK PErySIMPOBOYHbLIX U YyNPaBNSOLWNX YCTPOUCTB.

4. CocTosiHMe HopmarnbHON paboTbl NpegoXpaHUTENbHbBIX U 3alMTHBLIX YCTPONCTB.

5. Topauy Tonnuea K ropenke, OTKpbITUE TOMMUBHbLIX KNanaHoB, KOMMYECTBO Tonnuea B bake,
[OoCTaToyHOEe AaBneHune rasa.

6. [OTOBHOCTb pene MakcuMarnbHOro gaBrieHus rasa Kk paboTe (CurHanbHas namnoyka noMmexm

He JOrKHa ropeTb)?
7. B cucteme oTtonneHus goctaTtouHO BOAbI.

Ecnun nomexa He Bbi3BaHa MO Bblle yKa3aHHbIM NpuYMHam, HeobxoaumMo NpoBepuTb PYHKLMU
pasHbIX y3noB ropenku. Ecnv nporpammHoe pene 6M0OKMpoBaHO (CUrHambHbIA CBET ropuT),
Heob6xoAuUMO KBUTUPOBaATb OMOKMPOBKY HaxaTMeMm KHonku. [openka 3anyckaeTcsa nocne
BO3BpallleHMs [AucKka MporpaMMHOro pene [0 UCXOAHOro MOMoXeHus, U Korga gapyrue
npegnocklnku paboTbl cywecTBYyOT (CM. pasgen «ABTomatuka ropenku: OnucaHve paboTbiy»).
Cneaonte 3a paboton ropenku. 3Hak, y KOTOPOro OMCK NPOrpaMMmHOro perne 6GnokupyeTcs,
yKa3blBaeT BO3MOXHYI0 NPUYMHY nomexm (cMm. «Hamkaumsa nomex u nporpammbl ynpaBneHus»).
Monb3ynTecb n3amepuTensHbiMy Npubopamn Npu NOUCKE HENCNPAaABHOCTEN.

HEMUCIPABHOCTb | BO3MOXHASA NPUYMHA | YCTPAHEHME

1. Momexa npu nycke
KoHTyp paboTbl 3aMKHYT,
CUrHanbHas namna npegena
paboTbl ropuT, ropenka unm
NyCKOBOW LINKN

Tpebyembin curHan nycka He
nepexoguT ¢ 3axxuma 12 nporp.
pene o 3axuma 4:

- 0bpbIB Lenu ynpasneHns BblscHuTe npuynHy

NPOrpaMMHOro pene He - pedektHoe aud. pene 3amenuTte
3anyckarlTcs. YkasaTtenb AaBrieHns Bo3gyxa
nporpamMmmHoro pene - AedeKTHoe nporp. pene 3ameHute

OCTaHaBlnMBaeTCcAa y
Tpebyembin curHan nycka He
nocTynaeT OT cepBOMOTOpa
(koHueBow BbikntovaTens II) oo
3axuma 8 nporp. pene (nporp.
nepeknoyaTenn):

- 0OpbIB Lenu ynpasneHns

- 0edeKTHbIN cCepBOMOTOP

- nedekTHoe nporp. pene

- BO3[. 3aCfOHKM 3aeJanuncb

CMBOJ1a <

BblsicHuTe npuynHy
3ameHuTe

3ameHuTe

[MpoBepbTe 1 ucnpasbTe

[Buratenb BeHTUNATOPA
3anyckaeTcs, nporpamMmma
OCTaHaBNMBAETCHA BO BpeMS
LMKna npegsapuTesibHoOn
npogyskm (A)

CepBOMOTOp HE AOCTUTHET

NOMOXEHUS NOSTHOM MOLLIHOCTU

BO34YLUHbIX 3acrnoHok (I):

- 0edeKTHbIN cepBOMOTOP

- 0edEeKTHbIN KOHLEBON
BbIKMtoYaTenb cepsoMoTopa

- HenpaBwuibHasA HacTpowka
KynlaykoBOro gvcka

- BO3. 3aCMOHKM 3aeannch

3ameHuTe
3ameHuTe

[poBepbTe N NcnpasbTe
[poBepbTe N NcnpasbTe
[Buratenb BeHTUNATOPA

3anyckaeTcd, nporpammva
OCTaHaBIIMBaETCA BO BpeMA

CepBOMOTop HE OOCTUTHET
NOoNOoXeHnda po3xura
BO34YLUHbIX 3aCITOHOK:

LMKNa npeaBapuTessHom
nponysku (V)

- 0edeKTHbIN cepBOMOTOP

- 0edEeKTHbIN KOHLEBOW
BbIKMtoYaTenb cepsoMoTopa

- HenpaBwuiibHasA HacTpowka
KynaykoBOro gvcka

- BO3[. 3aCMIOHKM 3aeJanunch

3ameHuTe
3ameHuTe

MpoBepbTe U UcNpaBbTe

MpoBepbTe U UcNpaBbTe
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HEUCIMPABHOCTb

| BO3MOXXHASA MPUYUHA

| YCTPAHEHME

2,

OBuratenb

[Buratenb BeHTUNSATOpa He
3anyckaetcs. byget
OTKMoYeHme (cumBon P).
JBuratenb TONAMBHOIO
Hacoca He 3anyckaeTcs.
Bynet oTknoveHne
(cumBon 1).

O6pbIB rmaBHOM LeNu
ABTOMaT ABuraTens cpaboran
[edeKkTHbIN KOHTaKTop
nBuraTens

[edekTHbINn agBUraTenb

OO6pbIB B Lenu ynpaBneHus

BbisicHUTe npuunHy obpbiBa

[MpoBepbTE HAacTPOMKy,
KBUTUPYITE

3ameHuTe

3ameHuTe

BbisicHuTe npuynHy obpbiBa (cMm.
cXeMmy uenen)

MpoBepbTe paboTy
nporpaMMHoro pene. 3ameHuTe
pene

3. Het paBneHus Bo3gyxa
[Buratens BeHTUNATOPaA HenpaBunbHasa HacTpolika [MpoBepbTE HAcTPOMKY,
3anyckaeTcs, HO BO Bpems | anddb. pene oaBneHus nonpaebTe, ecnv TpebyeTca
NPOAYBKW WUIK NOCe HEero BO3ayxa
OyaeT oTko4eHne Ounctute wnaHrm / TpyoKy
(cvumBon P). MMnynbCHbIE WnaHrm nnu
TpyOka andd. pene Bosgyxa
3arps3HeHbl
3ameHuTte
HedekTHoe andd. pene
BO3ayxa
Ouncrture
[pPA3HbIN BEHTUNATOP
VicnpaBbTe nopsigok
HenpaBunbHoe HanpaBnexHve
BpaLleHus aBurarens
4. Tlomexa nycka
[Buratenb BeHTUNSATOPA [psA3HbIE NN U3HOLLEHHbIE Ounctnte unmn samennTe
3anycKaeTcs, HanpshkeHne | aneKkTpoabl 3aXunraHus,
yrnpaBneHus ot noBpeXxaeHHasa 13onaums
NporpamMmmHoOro pene K
TpaHcdopmaTtopy Crnvwkom 6onbLuon 3asop MoagperynupynTe cornacHo
3aXUraHus BKIIOYEHO, HET | MeXAy aneKTpogamm WHCTPYKLUSAM
nycka, 4yepes KopoTkoe
BpeMs byaeT OTKMNoYeHre lMoBpexaeHHbIN Kabernb 3ameHuTte
(cumBon 1). 3NeKTpoaoB
[edekTHbINn TpaHcdopmaTop 3ameHuTte
3aXuraHms
[BuraTens BeHTUNATOPA [edekTHOe nporpammHoe pene | 3ameHnTe
3anyckaeTcsl, HanpsbkeHne
ynpaBneHus ot nporp. pene | LWtekep kabensa nutaHms CoeavHute unm saameHuTe
K TpaHcdopmaTopy TpaHcgopMaTopa 3axuraHus TpaHcdopmaTop
3aXuUraHns He BKIIOYEHO, OTCOEAMHWIICS UNn
HeT nycka, Yepes KopoTkoe | noBpexgancs
Bpems ByaeT oTKoYeHne
(cumBon 1).
5. Het 3ananbHOro nnamMmeHu (TosbLKO Npwu rase)

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

["a3oBbI kNnanaH 1 unu knanax

3ananbHOro rasa CoBCeM He

OTKPbIBAETCS UMK CIIULLKOM

MeAsIeHHO OTKpbIBaeTCs:

- 0edEKTHbIN UCMONHNTESNbHbIN
MEXaHn3m

- NOBPEXAEHHbIN NPOBOA

- 00OpbIB yNpaBnsoLLEN Lenm

MogperynupywTe (knanaH
3ananbHoro rasa) unv 3ameHuTe
AedeKkTHYI0 YacTb

BbIsicHUTe Npu4nHY o6pbiBa
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HEUCTPABHOCTb | BO3MOXHASA MPUYUHA | YCTPAHEHUE
6. [naBHbIN haken He obpa3syeTcsa
6.1 Tpwu rase: ["a30BbIN KNanaH 2 COBCEM He
[Buratenb BeHTUNATOPA OTKPbIBAETCS MW CIIMLLIKOM
3anyckaeTcs, 3ananbHoe MeOJIEHHO OTKPbIBAETCH:
nnams roput. Yepes - OeEeKTHbIV MCNONMHUTENBHBLIN | 3aMeHnTe gedekTHYO YacTb
KopoTkoe Bpems byaet MEXaHU3M
OTKIMYeHMe (cumBon 2). - NOBpPEeXAEeHHbIN NpoBo[,
- 0OpbIB yNpaBnsawoLLEN Lenm BbisicHuTe npnynHy obpbiBa
6.2 Tlpu Xnakom Tonnmee: MarHuTHbIN KnanaH He paboTtaeT | icnpaebTe nnn 3ameHnTe
[Buratenb BeHTUNATOPA WM COMITOBOM KNamnaH He OedeKTHYI0 YacTb
3anyckaeTcs, 3ananbHoe OTKpbIBaeTCs:
nnams ropuT, TOMMMBO HE |- AedeKTHbIM MarH. knanaH unm
pacnblnMBaeTcs Yyepes KaTyLuka
COonJio, Unn ConsioBOM - MPOBOA NOBpPEXAeH
KnanaH He paboTaer. - JedeKkTHoe nporpaMMHoe
Yepes KopoTKOe BpeMS pene
OyOeT oTknoYeHne - Wrna conna He OTKpbIBaeTCs
(cvmBon 1). - noBpexaeHHoe 0-obpasHoe
KonbLO comnna
[asneHune Tonnmea HanpasneHue BpaLleHus MNonpaBbTe nopsaok ¢as
HeJoCTaTovHO ABuratens Hacoca
HenpaBuWITbHO.
Cwm. pasgen «TonnmBeHbIN
Hacoc»
[MaBHbIN TOMMBHbIN Cnuwkom BbICOKOE AaBrieHne BbiicHUTE NpUYKnHy, cnpaBbTe
KnamnaH He OTKpbIBaeTCs BO3BpaTHOro ToMnvBa
[edekTHOE pene 3ameHunTte
MaKCMMarbHOro AaBrneHus
7. TonnuBHbLIK Hacoc

Tonnueo He nogaeTcs unm
AaBJieHne pacnblyieHnA
HU3KO

POMKUI MEXaHMYECKNI
Lwym

[pA3HbIN PUNbLTP

MpoTeyka B BakyyMHOM
TpybonpoBoae nepekayHoro
Hacoca

MponsBoguTENBHOCTL HAcoca

nagaert:

- OeEeKTHbLIN UM N3HOLLEHHbIN
Hacoc

Hacoc BcacbiBaeT Bo3gyxa

- JaBrieHne Ha BXoae HU3KO

npOHMCTVITe Unn 3amMeHunTe

WcnpaBbTe

3ameHuTe

3aTtaHuTe coeanHeHns
Mpounctute ounbTp
lMpoBepbTe 1 nogperynupynTte
OaBrieHve
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8. Tocne o6pa3oBaHusA hakena 6ygeT o6pbIB
8.1 Tlpwu rase: [laBneHue rasa HU3KO:
lMnamsa 3axuraercs, HO - perynaTop AaBrneHus He VcnpaBbTe nnu 3aameHuTe
OyZeT oTknoYeHne paboTtaeT perynsitop
(baBneHve rasa < MMHUM.) |- pene MUHUM. OaBIEHNS lMpoBepbTe paboTy M HACTPONKY
1 NMOBTOPHBIN MYCK. rasa cpabotano
pA3HbIN PUNbTP MpoyncTuTe unm saameHnTe
unbTp
6.3 Tlpu xmgkom Tonnmee: HenpaBunbHasa HacTporika WcnpaBbTe
Mnams 3axwuraeTtcs. MNpun roperku.
nepexoae Ha MosiHyo
MOLLIHOCTb nyiams racHeT n | [psisHble unbTpbI MpouncTtute
OyLeT OTKNIoYEHNE.
3abuToe conno 3ameHuTte
lMnamsa 3axuraercs, HO TemnepaTtypa Tonnmea HU3Ka:
Oy4eT BbIKMOYEHME U - nogorpeBaTtenb He pabotaeT | VcnpaBbTe Unu 3ameHuTe
NMOBTOPHbIW MYCK. W €ro MOLLHOCTb HexBaTaeT
- HenpaBuiibHasA HacTpovika lMpoBepbTE U perynupymnTe
HWXXHEero npegena Temneparypy BXogsLwero
TemnepaTypbl ToNvBea TonnmBea
9. TonnuBo cTeKaeT B TOMKY (TONMbKO NPU XUAKOM TONnuee)

Bo BpeMA NpocTod TonJimBo
CTeKaeT B TOMNKYy

Bo Bpemsi npoayBku
TOMMNBO CTEKAET B TOMKY

ConnoBoii knanaH v rnaeHbIN
TONMMBHBIV KNanaH, unm
COMJIoBOK KNnanaH 1 o6paTHbI
KnamnaH He 3aKpbIBaloTCs

ConnoBoi knanaH nmeet
NPOTEYKY

npO‘-IVICTI/ITe, ncnpasbTe UM
3aMeHunTe

npO‘-IVICTI/ITe, ncnpasbTe UM
3aMeHunTe
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10. C6o0m1 No NpuYMHe AeTeKTopa NnamMeHn (= OoTKIOYeHue)
OTknoyeHre BO BpeMmsi HenpaBunbHoe nonoxeHue WcnpaBbTe
NpoayBK/ Unu paboTbl JeTeKkTopa nnamMeHu
ropernku
[pA3HbIN OeTekTop Ounctute

10.1 Tllpu rase n Tonnuee:
OTknoyeHre B cTagmm

OCTaHOBIeHus (CUMBOI

10.2 T[lpu rase:
OTknoYeHre B cTagmm

OCTaHOBIeHNs (CUMBOI

10.3 [lpu xmMgkom Tonnmnee:
OTkntoyeHne B ctagun

)

)

OCTaHOBIEHNs (CUMBOIST {)

Cna0bbIi UBeT nnamMmeHu

JdedekTHbI nnn yctapesLunit
OEeTeKTop nnameHu

[edekTHOe nporpaMmHoe perne

JIOXHbIN curHan nnamMeHu ns-3a
NMOCTOPOHHErO LBeTa

JdedekTHbIn nnn yctapesLuni
OEeTeKTop nnameHu

[edekTHOe nporpaMmHoe perne

JIOXHbIN curHan nnamMeHu ns-3a
NMOCTOPOHHErO LiBeTa

[1namsa He racHer:
- NpoTeKaLwme ra3osbie
KrnanaHbl

Tonnmeo Unu Harap ropuT B
rOSIOBKE Fropesiku

ConnoBo knanaH v rnaeHbIN
TOMNMBHbBIV KNanaH, nUnu
COMII0BON KnanaH n obpaTHbIf
KnanaH He 3aKpbiBaloTCs

lMpoBepbTe HAaCTPOWKY ropenku

3ameHuTe

3ameHuTe

Henonyctute nocTopoHHEro
uBeTa

3ameHuTe

3ameHuTe
Heponyctute NOCTOPOHHErO

uBeTa

npOHMCTVITe nnn 3amMeHunTe

Cwm. pasgen «lopenoyHas
ronoBka»

MpouncTnTe, NcnpaBbTe UK
3aMeHuTe
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11. Topeno4Hasi ronoBka
11.1MNpw rase n Tonnmee:

Ounddpysop nporopen

11.2Mpw razse:
Ounddpysop nporopen

11.2Mpun xngkom Tonnmee
TonnvBo 1 Harap BHYTPU
roNOBKU

PerynupoBka Bo3gyxa
HenpaBWUITbHbIN

HepoctaTo4yHbIN NPUTOK
BO3[yXa B KOTENbHOE
nomeLleHne

CrnvwkoM HM3Kkas YacTuyHas
MOLUHOCTb

Hwuskas CKOPOCTb noaavun

BO3yXa OJ1A TOPpEeHU4:

- HenpaBuIibHOE MNMOJ1I0XKEeHNe
pPerynmpoBO4YHOro KoJibua
roOpeskun

PaccTosiHue conna ot
anddysopa HenpaBunbHO

HenpaBunbHbIA pasmep unm Tun
conna

M3HoLwweHHoe cono

Cnuwkom 6onbluas MOLLHOCTb
3aXKuraHus

CrnvuwkoM HM3Kas YacTuyHas
MOLUHOCTb

Mpu HeobxoaMMOCTM 3aMeHnTe
Ancbdysop
Mopgperynupynte

,D,O6aBbTe NPUTOK BO3ayxa

Mopperynupynte
HobaBbTe NpuToK rasa

Mopperynupynte

WcnpaBbTe paccTosiHue

3amMeHuTe Ha nogxopsilee

3ameHuTe

Mopperynupynte

JobaBbTe MOLLIHOCTb

12. MNomexa No NpUYMHE YyCTpPO
[openka He 3anyckaeTcs.
KpacHas curHanbHasi
namnoyka roput

MCTBa KOHTPOJS repMEeTUYHOCTH
CM. pasgen «YCT-BO KOHTpOnS
repMeTUYHOCTM»

JedekTHoe ycT-BO KOHTpONS
repMeTU4HOCTU

[NpoTekatoLwmin rasoBbIn KnanaH

VMcnpaBbTe 1 nogperynupymnte

3ameHuTe

3ameHuTe

13. Pene makcumanbHOro gaBneHus rasa
lopenka octaHaBnueaeTcs. | [JaBneHne BXOAALIEro Ha conno | BeiACHUTE NpuymHy 1 ycTpaHuTe
CwvrvanesHas namna (H6) rasa BbICOKO
rOpUT Ha NaHenm 3ameHuTte
nepeksnoyaTenen. [edekTHOEe pene aaBneHus
14. Pene MMHMManbHOro faBrieHUA rasa

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

[laBneHve BxoasLero Ha
roperky rasa HM3Ko

[edekTHOEe pene aaBneHus

BbisicHuTe NPUYNHY N YCTpaHUTE

3ameHuTe
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CBoAHbLIN NUCT

Twn koTna

Tun ropenku

3aBopack. Ne ropernku

[JaTta moHTaxa

MoHTaXHuK

MNpouee
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