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1
MpeaynpexneHus, NpMMeHsieMble B TEKCTe

TwaTtenbHO O3HaKOMbTECb C HacTodAwmM PykoBogcTtBoM Ao Hadana paboTt no
MOHTaxy, perynmpoBkn n texobcnyxmeaHma ropenku. Heobxoanmo cobnogatb

WHCTPYKLMM HacTosiwero PykoBoacTea.

B atom PykoBoacTtBe mcnonb3yrTca Tpy Tuna npegynpeamtenbHbiX TEKCTOB C
cumBonamn. OHM npegHasHayeHbl ans Bac, 4tobbl Bbl obpatunm ocoboe
BHUMaHMe Ha Hux. [pumeHsoTCsa npeaynpeauTenbHble TEKCTbl Crneayrouero

TMna:

OCTOPOXHO! byabte octopoxHbim! [JaHHOE npefocTepexeHue ykasbiBaeT, 4YTO
HecobnoaeHe NHCTPYKLUI MOXET oKka3aTbCa OnacHbIM U TpaBMmnpoBaTth Bac.

/' NPEAYNPEXOEHUE! bygbte akkypaTHbiM! [laHHOe npeaynpeXxaeHue ykasbiBaeT,
( * ) 4TO HecobnogeHne UHCTPYKUUIN nNpu paboTe C ropenkon MOXeT MoBpexaaTb y3nbl U
ropernky, unv BHeCTu ywepb B TEXHONOTMYECKUIN NPOLIECC NN OKPYXXaloLLyto cpeay.

BHum! T[lpouunTtainte gaHHoe npumMmevaHue akkypaTtHo! OHO COAEePXUT BaXHY MHOpMaLUIO.

XPAHUTE HACTOSALWEE PYKOBOACTBO C JJIEKTPOCXEMAMMU
noa PYKOU HEQANEKO OT FOPEJIKW!

11
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O6uwee

Mopenkun Oilon KP-6...KP-6 H-2 npepcrtaBnsaioT cobon MOMHOCTbID aBTOMATUYECKUE FOpPEenku,
paboTatowme Ha nerkom Xngkom (Ans3enbLHoOM) ToNnmBe.

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

Bo3ayx onst ropeHnst nogaetcs BEHTUNATOPOM, PacnofoXeHHbIM B OOHOM KOpMyce C roperikon.
BeHTnnatop paccuntaH ansg nogayv Bo3gyxa noj OOCTaTOYHbIM U CTabumbHBIM OaBNEHUEM,
npy 4Yem nonyvyaetcsa Ge3ynpeyHbIl PO3XKUT U XOPOLLUee KavyeCTBO FOPEeHUs B COBPEMEHHbIX
TOnKax.

OTu ropenku npegHasHayeHbl Ans CKUraHusa Tonnuea ¢ BA3KOCTbI0 oT 4 o 12 mm?/c (cCTt) npwm
TemnepaTtype +20°C.

MocTynatowee K ropenke TOMMMBO AOMMKHO OblTb NpodunbTpoBaHo. [donyctumasi CTeneHb
dunbTpaumn go 100 Mkm.

[aBneHune pacnbineHns Tonnmea:
» ogHocTyneH4aTble ropenkn 700 - 1400 klMa (7 - 14 6ap)
» aByxcrtyneH4yartble ropenku 700 - 2500 klMa (7 - 25 6ap).

openku ¢ nHgekcom «H» ncnonb3ytotcs ¢ perynuposkon «high-low» (6onbwon-manein aken)
N rOpenku ¢ uHaekcom «L» ocHalleHbl NpeaBapuTeNnbHbIM NogOrpeBaTenem.

[lByxcTyneH4aTble ropernku (ropenkm ¢ MHOEKCOM «H») nmeroT gnanasoH perynmpoBku ot 55 %
8o 100 %.

MoTpebHOCTL BO3aAyXa ANsi FOPEHUS: ra3a: Ha Kaxgoe CxXuraeMoe Kuno tonnuea Tpebyetcs
15 M3 BO3gyxa ons ropeHus.

MporpaMmHoe pene ynpaensieT U KOHTPONUpyeT paboTy ropesnku.

MoLLHOCTb ropenku perynupyeTcs TepMmocTataMy Uim npeccoctataMmum koTna.
CteneHb anekTpo3awwmTbl ropenku: 1P20

HanpshkeHune nutaHusa/ynpasnenuns 230 B (-15 %...+10 %) 50 Ny 1-cbasHoro Toka

OtpaBaemast mowHocTte: 260 BT 1,13 A (KP-6, KP-6-2, KP-6 H-2)
500 BT 2,2 A (KP-6 L, KP-6 LH)

TemnepaTtypa okpyxatwLlien cpeqbl Npu paboTte ropenku gormkHa obitb oT 0 go +40 °C.

[lo nepBoro nycka ropenkv Heob6xoanmMo NpoBepuTh:
e  NPaBUNBLHOCTb NOAKITIOYEHUI
e  MNPaBUNLHOCTb YCTABOK PEryNsiTOPOB U YNPaBAsOLNX YCTPONCTB KOTNa
e  KoTen ¢ obopyfoBaHMEM roTOB K aKcnnyaTauuu

YTO B CUCTEME OTOMNEHNSA JOCTAaTOYHO BOAbI
Ha ropersnky noctynaeT 4OCTaTOYHO BO34yXa ANs ropeHuns

KnanaHbl U KpaHbl TpybonpoBoaa OTKPbIThI

Hanuyne Tonnuea B bGake

e noaxoAsiyto TemMnepaTypy TONSMBA Tak, YTO BA3KOCTb Tonnuea ot 4 o 12 mm?/c
(makc. +60 °C)

e cobniogeHne MHCTPYKLUI N3rOTOBUTENEN KOTNA U rOperiku.

oilon
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f' NMPEQYNPEXAOEHUE! YctaHoBWTE ropenky Tak, YTo OoHa He BuOpupyeT. Bubpauus
) MOXeT NoBpeauTb ropernky 1 ee y3nos.

~
L

/' NPEAYNPEXOEHWUE! Tlpu nepBom nycke yganute BO34yxX M3 TOMIIMBHOIO Hacoca U
* ) cneguTte 3a TeM, 4Tobbl Hacoc He paboTtan B cyxom Buae. Cm. Pasgen «TonnmeHble

HacoCbI».

OCTOPOXHO!
B crniydae noxapa uninu np. onacHoCTu:
- BbIKITOYNTE TOK C ropesiku
- 3aKp0|7|Te rMaBHbIA OTCEYHOM KpaH Tonnuea, Haxo4aWwmMncsa BHe 3gaHus
- npunmnte HeobxoguMble Mepbl
- CBAXUTECb C OEXYPHbIM.

OCTOPOXHO! He ncnonb3ynte OTKPbLITOrO OrHS NpW NPOBEpKe ropenku unu kotna.
He xpaHuTe orHeonacHOro BeLwecTBa B KOTENbHOM MOMELLEHUN.

OCTOPOXHO! [MpoBepbTe, YTO MIOKMN KOTNA 3aKpbiTbl BO BpeEMS nycka u paboTbl. [

BHum! [lporpammHoe pene ropenku npegHasHayeHo ANA npepbiBUCTOro gencreus. [lo
NpU4YnHam ©e3onacHocTH HY>XXHO Mpou3BoauTe OAUH I'IO,EI,KOHTpOJ'IbeIIZ OCTaHOB

Kaxable 24 yaca.

MoHTax ropenkum u perynvpoBka B COOTBETCTBMM C WHCTPYKUMSMU W PETYNsIpHbIA CEepBUC
rapaHTupytT 6ecrnepeboriHyto paboTy ropenku.

BHum! MoHTax u Texo6cny>|<|/|BaHme HacToswen roperku, paGOTaIOU.J,eVI Ha J1erkom tTonsunee,
[onyckaeTcd TOJIbKO KBaJ'IVId)VILI,VIpOBaHHbIM cneymnanmcTtom C yd4eTom Tpe6OBaHVIl7I K
KOMNEeTEHTHOCTU cneunanncToB HerTFIHOFO O60pyﬂ,OBaHMFI.

FopenKy cneayet YyCTaHOBUTb B TaKOM NOJNIOXEHUMW, YTO Ban ABuUratend 6y,u,eT B

rOPnN30OHTAJIbHOM MOJI0XKEHUWN; OAHAKO ropesnka He OOoJKHa ObITb pacnosfioXXeHa BBeEpPX AHOM.

Wcnonb3yiiTe TONMbKO OpwurMHanbHble 3anacHele 4yacTu. [Mpu 3akase 3anyacterd Heo6GxoAMMO
ykasaTb TUM U 3aBOACKOW HOMEp roperiku (CM. Ha Tabnuuky ropernku).

C CEPBUCHBIMU N PEMOHTHbIMW BOMpOCaMun NpPpoCUM Bac cBs3aTbcs ¢ Gnvxanwmm CEPBUCHbLIM.
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TexHn4yeckKkme gaHHble ropenikum

3.1. OOGuwee
e TUNbl FOpPEenok: * OQHOCTYNeH4YaTble ropesnku
KP-6
KP-6 L
KP-6-2
* BYXCTYNeH4aTble ropenku (ropenkn ¢ uHaekcom H)
KP-6 LH
KP-6 H-2
e B CTaHOApPTHOM MCMOJIHEHMM FOpenka OTKpbIBaeTcs B 06e CTOPOHbI
e  TOpEerkKy criegyeT yCTaHOBUTb Takum o6pa3om, 4To Ban ABUratens HaxoauTcs
ropM3oHTasnbHO; O4HAKO HE MOHTUPOBATb FOPEesiky JHOM BBEPX.
e nporpamMHoOe perne ropenku BHyTPpW 3NeKTPUYEeCKM NOAKIIOYEHO
. KOHLIEBOW BbIKMoYaTenb (3alMTHBIN BbIKMOYaTENb) Ha NOBOPOTHOM Kopnyce/cdnaHue
e  [epekni4vartenb ynpasreHus
e  perynupoBka Bo3fyxa: ¢ 0eccTyneH4atas (0QHOCTyNeH4YaTble ropesku)
* CEpBOMOTOPOM (ABYXCTyneH4aTble ropesikun)
e  [aBrneHue pacnblfieHnUsi TONJIMBHOrO Hacoca:
» 700 - 1400 k[Ma (7 - 14 6ap) (ogHOCTYyNeH4YaTbIe ropesku)
+ 700 - 2500 klMa (7 - 25 6ap) (AByxCTyneH4yaTble ropernku)
. ropernku ocHalleHbl 4ns paboTsl B 4BYXTPYOHOW TONMMBHON CUCTEME
e  MOAKIIOYEHMNE K NUTAKOLWEN IaNeKTPoceTn Npm NOMOLM COeaMHUTENBHOIO pasbema.
[JononHutenbHoe o6opyaoBaHue
. CYETYMK YacoB paboTbl
. neaspatop «Tiger Loop»
e  pacxogomep Tonnuea
e  MaHOMETp M KknanaH
3.2. TexHU4YeCKue XapaKTepUCTUKU
"openka KP-6 KP-6 L KP-6 LH KP-6-2 KP-6 H-2
MowHoCTb, Kr/y 3,5-10,0 3,5-10,0 3,5-10,0 6,0-12,0 6,0 - 16,0
kBT 42-120 42 -120 42-120 71-140 71-190
OBuraTtens ropenku
HanpsikeHue, 50 My
MouHocTb, KBT 0,125 0,125 0,125 0,125 0,125
Tok, A 1,0 1,0 1,0 1,0 1,0
Yucno obop., 06/MnH 2750 2750 2750 2750 2750
MporpammHoe pene LOA24 / LOA24 / LOA24 / LOA24 / LOA24 /
BHO64 BHO64 BHO64 BHO64 BHO64
CepBomoTop - - SQN - SQN
ToNnMBHbIE LUNAHTA R V4" R V4" R V4" R 4" R "
TonnueHBbIN Hacoc AS 47 C/ AS 47 C/ BFP 52E L3 AS 47 C/ BFP 52E L3
BFP 21 L3 BFP 21 L3 AT 245C BFP 21 L3 AT 245C
MpegBap. nogorp., Bt - 30 - 240 30 - 240 - -
Knacc Nox
- nerkoe xuakoe
(amM3ensbHoe) ToNNMBo 1 1 1 1 2
INerkoe Tonnueo 1 kr/y = 11,86 kBT
o
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3.3.

MpuHUMNUanNbHbIN COOPOYHbLIN YepTex
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MNepeyeHb geTanen

1 Kopnyc ropenku 19 [BuraTtenb ropenku

2 TporpammHoe perne 20 KpbinbyaTka

3 3awwuTHas Kpbllwka 21 CoeguHnT. pasbem

4 [eTtekTop nnameHu (potopesncrop) 22 Bo3gyLHbIN KOHYC

5 TMepekntov. ynpaen. (KP-6 LH, KP-6 H-2) 23 MydrTa

6 [Lepx.conn. knan. (KP-6, KP-6-2, KP-6 H-2) 24 Bo3gywHas 3acrnoHka /perynmpoB. KOmbLO

MpeaB. nogorpeBatens (KP-6 L, KP-6 LH) 25 Ban Bo3gyLLHOW 3aCIOHKM

7 KoHueBoW BbIkNtoyaTenb (3aWwMTHbBIN BbIKI.) 26 Bo3gyxo3abopHuk

8 TypbonsTop 27 TonnuBHbIN Hacoc

9 OnekTpopn 3axuraHus AS 47 C vnn BFP 21 L3 (KP-6, KP-6 L, KP-6-2)
10 PerynupoBo4HOE KOIbLO BFP 52E L3 unn AT 2 45 C (KP-6 LH, KP-6 H-2)
11 Conno 28 Tpyb6ka conna

12 PacnpegenuntenbHas nniacTuHKa 29 Kpbliwka

13 lNpoBoa 3axuraHms 30 HanopHas TpyGka

14 TopenoyHasi ronioBka 31 Peryn. poivar (KP-6, KP-6 L, KP-6-2)

15 KpenexHbi dhriaHey, CepsomoTtop (KP-6 LH, KP-6 H-2)

16 LUapHupHbIN Landg 32 TonnueHbIA WaHr, BO3BpaT

17 TpaHchopmaTop 3axuraHus 33 TonnueHbIN PUNBLTP

18 CMoOTpOBOE CTEKNO 34 TonnuBHBIV WNaHr, BCacbiBaHNE

Tabnuua pasmepoB

["openka Pasmepbl B MM

L1 L2 H1 H2 B1 B2 @D
KP-6 310 105 230 130 210 180 90
KP-6 L 310 105 230 130 210 180 90
KP-6 LH 400 105 255 130 210 180 90
KP-6-2 310 110 230 130 210 180 100
KP-6 H-2 400 110 255 130 210 180 100
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MoHTax ropernkmu

41.

4.2.

KpenneHue ropenku

daken He OOIMKEH HU B OOHOM MECTE COMpUKacaTbCs CO CTEHKaMW TOMKW, HO ecrniu, BCe-Takw,
3TOro HEBO3MOXHO M3GexaTb, TO Takue MecTa crneayeT MOKpbiTb OrHeynopHoi o6mypoBkoi. B
nepBylo oyepenb 3TO MOXET KacaTbCsl OGMYpPOBKM 3aHEN CTEHKU TOMKWU KOPOTKOro Tuna.

1 MoHTa)Hasa nnuTa
2 YnnoTHeHne

FOPEJIKA
KP-6,-6 L, -6 LH
KP-6-2, -6 H-2

3 TennonsonsaunoHHbIN MaTepuarn

@ D2
95
105

OCTOPOXHO! [opernka He gomkHa 6bITb pacnonoxeHa BBepx gHomM! [

[na kpenneHnsa ropenky K MOHTaXXHOW NnuTe crnedyeT caenaTtb UM 2 WT. unu 4 WwT. oTBEpCTmUS

¢ pesbbon M10 no yepTexy.

MoBopoT ropenku
B CTaHOAapTHOM MCNOJIHEHUN Toperika OTKpbiBaeTCA B obe CTOPOHBbI.

HanpaBneHne noBopoTa BO3MOXHO U3MEHUTb cneaywounm 06pa30M:
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4.3.

4.4.

—_

KoHLeBoM Bbikno4aTenb

5 2  KpenexHblin BUHT KOHLEBOIO
BbIKNtoYaTens

3 WapHupHbIA GonT

4  KpenexHbl BUHT WapHupa

5 OnumnoHHbIE KpenexXHble

OTBEpCTUA ANs KOHLLEBOro

BbIKNtoYaTens

B-586G

—_

OTcoeauHUTe KpenexHble BUHTHI (2) KOHLEBOro BbIKNoYaTens.
2. [lepemecTnTe KOHLIEBOW BbikOYaTENb BMECTE C KPEMEXHOW NUTON B oTBepcTUa (5) ¢
OPYrovi CTOPOHbI, U 3aBUHTUTE KPEMNeXHble BUHTHI.

OTcoeauHUTe KpenexHbl BUHT (4) wapHupa.
MepecTaBbTe WaAPHUPHBIA GONT HA APYry0 CTOPOHY U 3aBUHTUTE KPENEXHbIA BUHT.

5. Y6egutecb B TOM, YTO KPENEXHbIN BUHT BOLLEN B NOSIOCTb WapHMPa U BUHT KPEMKo
3aMKCUpoBaH.

|\ NMPEAYNPEXOEHWUE! Mepen noBopaynBaHnem ropenku BbIKMIOYUTE HaNpsXeHue.

AnekTpocoeauHeHUs

BmecTe c ropenkon nocCTaBnsOT 3MIEKTPOCXEMbI, COrNacHO KOTOPOW roperika noaknyaeTcs.
Mpu nogknoYeHUM ropenku K INeKTPoceTW, ydTuTe oblimMe M MeCTHble YyKasaHus, a TakKxe
TpeboBaHnA NOAKNYaemMoro o6opyaoBaHms.

BknioyeHue ropesniku B aNeKTpoceTb
KP-6, KP-6 L, KP-6-2

FopenKa OCHauleHa coeaNHUTEelIlbHbIM pa3beMOM. OTaenbHbIN nposoa, BXOAAWMA B ropernky
NOAKMKO4YaKT K ynpasndwwemy npl/l6opy KOoTna (K TEPMOCTATy Unn npeccocrtarty KOTJ'Ia). Pasbem
CTauMoHapHO YyCTaHOBJIEH Ha Kopnyce roperku. FopenKy MOXeT BbIKIIO4aTb C 3J1IEKTPOCETU
(an(moanenb ropenkm B NOJTOXKXEHUN «O») HaXXaTnem KHOMKU 6ﬂOKI/IpOBKI/I pas3bema,
OQHOBPEMEHHO BbITAIrMBaa pa3bem 13 CTaLI,VIOHapHOIZ 4acCTu pa3bema.

KP-6 H-2, KP-6 LH

[openka ocHalweHa ABYMS COeOWHUTENbHbIMU paszbemamMu. Padbembl, BXOASLWME B roperiky
NoaKnyalT K ynpasnstolwiemy npubopy kotna (kK TepmocTaTy unu npeccocrtaTy 1-oi n 2-on
cTyneHun). Pasbembl CcTauMOHaApPHO YCTaHOBMEH Ha Koprnyce ropenku. [openky Moxet
BbIKMOYaTb C SNeKTpoceTW (BblKMYaTenb ropenku B nonoxeHun «0») HaxaTuem KHOMKU
GroKMPOBKM pa3bema, OQHOBPEMEHHO BbITArMBas pa3beM U3 CTauMOHApPHOM YacTu pa3bema.
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1 PasbeM (3akpenneH K kopnycy
roperiku)

2 HaxnmHas kHonka 6rokMpoBKu

3 Pasbem (BblHMMaemas YacTb)

o010 o010

CoeauHeHue ropenku K TONfIMBHOMY Tpy6onpoBoay

Mpu nocTaBke ropenka ocHalleHa Anst paboTel B ABYXTpyOHOM TOnnmMBHOW cucteme. B
OBYXTPYOHOM cucTeme MMeeTCs 1 BcacbiBaloLwas n Bo3BpaTHas Tpybbl.

BHum! ﬂepenyCKHaﬂ npo6Ka MOXeT ObITb Ha MEeCTe B TOMNJIMBHOM Hacoce.

Kpbliwka punbTpa

dunbTp

TonnuBHLIN LWNaHr, BcacbiBaHne
TonnuBHLIN Hacoc
HanopHas Tpybka (k conny)
TonnuBHLIN WNaHr, Bo3BpaT
MepenyckHas npobka
3anopHbIn knanaH
3anopHbIn knanaH
/HeBO3BpaTHbIM KnanaH

A - A Tlpeagen nocraBku

OCOoO~NO AP WN -~
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TonnuBHasA cucrtema

5.1.

Tpyb6onpoBog TonnueBa

Bbak n TpybonpoBog TonnuMBa criegoBano Obl yCTaHOBMTbL Tak, YTOObI TOMMMBO HE MOTMO
oxnaguTtbcsa. Touyka MYTHOCTWM TOMnMBa 3aBUCUT OT BuAaa Tonnmea. OxnaxaeHwe Tonnmea npwu
TOYKM MYTHOCTWU BbI3blBAeT 3acopeHue KrnanaHoB U ¢unbTpoB. PekomeHayemas TemnepaTtypa
Tonnuea cocTtaBndaeT +15...+25 °C.

BHuMm.! BA3koCTb NOCTyNaloLWero K ropenke Tonnme MoxeT 6biTb 4 - 12 mm?/c (cCT).

MakcumanbHble AfMHbI, COOTBETCTBYIOLWME APYIMM BA3KOCTAM MOrYT ObiTb MOMYyYeHbl NPOCTbIM
pacyeToOM OTHOLUEHUs BA3KOCTEeW. Tak, M.n., ecnu B Tabnuue ykasaHbl ANWHbI AN BA3KOCTU 5
unm 6 mm?/c (cCT), NOMHOXbTE YKasaHHy0 B Tabnuue AnuHy Ha 5 unu 6 n pasgennte pesynstat
Ha BENMYUHY HOBOW BA3KOCTU MM?/C (CCT).

HeobxoanMo MOMHUTL, 4TO abcontTHasd repMeTUYHOCTb SABNSETCA HeobXOAMMbIM YCrOBUEM
HagexHow paboTbl ropenkn. HerepMeTnYHOCTb BCacbiBatowero TpybonpoBoaa Bbl3biBaeT KpoMe
npoyero, Takke MOBTOPHOE MPOU3BOMbHOE BMPbICKMBAHWE TOMMMBA B Kamepy CropaHus.
PekomeHayeTcs ucnonb3oBaTh LWIApPOBON KnanaH BMECTO uronbyaToro. BecackiBatowmn knanaH
OOMMKEeH HaxoanTbCHa Kak MMHMMYM Ha 15 cm Bbiwe gHa 6aka.

& A-26B8Y ad

B tabnuuax ykasaHa B MeTpax MakcumarnbHaa AnvHa TpyGonpoBOOOB NUHUKU BcCackbiBaHUSA U
BO3Bpara.

TonnuMBHbIN 6aKk HaXOAUTCA Bbille Hacoca TonnuBHbIN 6aK HAXOAUTCA HUXKe Hacoca
Hm DANFOSS BFP/MS (g d mm) Hm DANFOSS BFP/MS (g d mm)
26 MM 2 8 MM 2 10 MM 2 6 MM 2 8 MM 2 10 MM
0 17 53 100 0 17 53 100
0,5 19 60 100 0,5 15 47 100
1,0 21 66 100 1,0 13 41 99
1,5 23 72 100 1,5 11 34 84
2,0 25 79 100 2,0 9 28 68
2,5 27 85 100 25 7 22 53
3,0 29 91 100 3,0 5 15 37
3,5 31 98 100 3,5 3 9 22
4,0 33 100 100 4,0 1 3 6
2800 06/muH, 6 mm?/c (cCT) 2800 o6/mMuH, 6 mm?/c (cCT)
Hm SUNTEC 45/47 (2 d mm) Hm SUNTEC 45/47 (2 d Mmm)
26 28 210 212 26 28 210 212
MM MM MM MM MM MM MM MM
0 14 49 123 150 0 14 49 123 150
0,5 16 55 136 150 0,5 12 43 109 150
1,0 18 61 150 150 1,0 10 37 94 150
2,0 22 73 150 150 2,0 7 26 65 138
3,0 25 85 150 150 3,0 3 14 37 78
4,0 29 96 150 150 4,0 0 2 8 18
2850 06/muH, 5 mm?/c (cCrT) 2850 06/mMuH, 5 mm?/c (cCr)
Dmax =20 m Hmax =4,5m

(D-H)max =4,5m
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5.2. TonnuBHbIe HacocChbl

ansa ropenok KP-6, KP-6 L, KP-6-2

Danfoss BFP 21 L3 Suntec AS 47 C

4(7)

i

A-224X

MoakntoyeHne NMHUN BcacbiBaHUS
MoakntoyeHne NMHUKM Bo3BpaTta
MopkntoyeHme Kk conny
MopgkntoyeHne K MaHOMETpPY
MopknioyeHne K BaKyyMMeTpy
PerynupoBka naBneHus

Mpobka Bo3ayLLHOro KaHana
MepenyckHas npobka

dunbTp

MarHutHbeI knanaH, NO

MopknioYeHne NMMHUN BCacbiBaHUS
MopknioyeHne NMHUM Bo3BpaTta
MopknoueHune k conny

MoaknoueHne K MaHOMeTpy
MopknioyeHne K BaKyyMMeTpy
PerynupoBka naBneHus
Hunnenb/npobka Bo3ayLLHOro KaHana
MepenyckHas npobka

dunbTp

MarHuTHbIn kKnanaH, NC

QUOWONOOORAWN-=-
QOWONOOORWN-=-

—_
—_

YnaneHue BOo3AyXa U3 TonniMBHOro Hacoca

OByxTpybHas cuctema He TpebyeT yaaneHus Bo3gyxa, Tak Kak BO34yX yAansetcs npu nycke
ropenku. BbITsXXky Bo3gyxa MOXHO YCKOpsATb ocrnabneHueMm npobku BO3AYLWIHOro KaHama unu
Npo6KK NOAKMOYEHMSA K MaHoOMeTpy (4).

nOCTyFIJ'IEHI/Ie TonmmBa B roperiky 06Hapy>KVIBaeTCFI no npukpenjieHHoOMY K HaCcoCy MaHOMeEeTpy
nnn no Tomy, 4TO U3 conna Bbl6pr3FMBaeTCFI TOMJINBO.
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ansa ropenok KP-6 LH, KP-6 H-2

Danfoss BFP 52E L3 Suntec AT 245C

11 18

1 TllogkntoyeHne NnHUKU BCacbiBaHUSA 1 TlogknoyeHne nnHUMKU BCacbliBaHUSA

2 TlopgkntodeHne nNMHMK BO3BpaTa 2 TlopgknioveHne nMHuKn Bo3BpaTa

3 T[oaknioveHne k conny 3 lMoagkntouyeHwue Kk conny

4 TlogkntoyeHne K MaHoOMeTpy 4  TlogkntoyeHne K MaHOMeTpy

5 TlogknioveHne k BakyyMMeTpy 5 TllogkntoyeHve K BakyymmeTpy

6 PerynupoBka gaeneHus, 1-as ctynexb (P1) 6 Perynuposka gaenenus, 1-as ctyn. (P1)

7 PerynupoBka gaBneHus, 2-as ctynexb (P2) 7 Perynuposka gaenenwus, 2-as ctyn. (P2)

8 T[lepenyckHas npobka 8 T[lepenyckHasa npobka

9 ®unbtp 9 OdunbTp

10 MarHuTHbIN KnanaH, 1-as MOLLHOCTb 10 MarHuTHbIV KNnanaH, 1-as cTyneHb
HOpMarnbHO 3akpbITbin, NC HopMarnbHO 3akpbITbin, NC

11 MarHuTHbIN KnanaH, 2-as MOLLHOCTb 11 MarHuTHbIV KNanaH, 2-as CTyneHb
HOpMarnbHO OTKPbITbIN, NO HOpMarnbHO OTKPbITbIN, NO

YpaneHue BO3AyXa U3 TONJNIMBHOIo Hacoca

OByxTpybHasa cuctema He TpebyeT yganeHus Bo3gyxa, Tak Kak BO3AyX yAansieTcs npu nycke
ropenku. BbITsxkKy BO3dyxa MOXHO YyCKOpATb ocnabneHuem npobku BO3A4YLWIHOro KaHana wunu
NpoOKM NogKknN4YeHnsa K MaHomeTpy (4).

nOCTyFIJ'IeHI/Ie TonnmMBa B TOperJiky 06Hapy>|<V|BaeTcs| no npukpenineHHomMmy K HacCocCy
MaHOMeTp/KJ'IaFIaH MM no Tomy, 4TO U3 conna Bbl6pr3FI/IBaeTC$'-| TOMJINBO.
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PaboTa ropenku

6.1.

6.2.

Cwm. yepTexu NeNe A-382 A n A-422 K

OpHocTtyneH4atble ropenku KP-6, KP-6-2

Mpu BKMYEHUU NUTAHUS yNpaBnSALWKMM NPMOBOPOM CUrHanbHasi naMmnodvka 3axuraeTca u
ABuratenb ropenku, NoABOASALMNA BEHTUNATOP WM TOMMUBHLIA Hacoc, nyckaeTcsi. BosHukaet
ncKkpoBasi gyra mexay anektpogamu. lNocne npeaBapuTENbHOM MPOOYBKA MarHWTHbIA KnanaH
OTKpbIBaeTcs (TonnuMBHbIN Hacoc BFP 21 L3) / 3akpbiBaeTcsa (TonnueHbIA Hacoc 47 C), npudem
BbiIXOAsILLee W3 conna TOMMUBO BoOCMNNaMeHsieTcs Bo3gelcTBMemM uckpoBon ayru. [locne
BOCNIamMeHeHus1 TOMnuBa, NporpaMMHOE pene ropernku obpbiBaeT UCKPOBYK Oyry W daken
npoaokaeT ropeThb.

Ecnn TtomnuBo He 3axuraeTcsd B TeYeHWEe OMpPedeNieHHOro 3aluMTHOro BpPEeMeHW, TOo
nporpaMmmHoe perne 6nokupyetca B MONOXEHMM Momex dpakena WM ropenka octaHaBnuBaeTCs.
BrokMpoBKY MOXHO OTNepeTb IMWb HaXaTUEM KHOMKW KBUTUPOBAHWUA, HaxoAslewncs Ha
nporpaMmmHomM pene. [Mpyn aTom ropenka coBepLUaeT HOBYH MOMbITKY 3anycTUTbCs (CM. BbILE).
Ecnu cdaken racHeT BO Bpems paboTbl, TO MarHUTHbIW knanaH (10) 3akpbiBaeTcs (TOMMAUBHBIN
Hacoc BFP 21 L3) / oTkpbiBaeTcsa (TonnmBHbIM Hacoc AS 47 C). [openka coBeplliaeT OgHy
HOBYIO MOMbITKY 3anyCTUTbCA. Ecnu TOMNMBHBIA TyMaH He 3aXuraetcs, TO NporpamMmMHOe perne
OrnokMpyeTcs B MOMOXeHuM nomex dakena m ropenka ocrtaHaBnusaeTcss. CHoBa OHa MOXeT
3anyCcTUTbCS MNULWb MOMOLLbK OTMMPaHUS YMNOMSHYTOW OIIOKMPOBKKU, T.€. HaXaTUeM KHOIMKK
KBUTUPOBAHWS, HaXOAsLENCSH HA NPOrpaMMHOM perne.

OpHocTyneH4yaTas roperka ¢ npeaBapuTtenibHbIM nogorpesom KP-6 L

Mpu BbIKMIOYEHUM MMTAHWA YNPaBAAKOWMM NPUOOPOM CUrHambHas namnoyka 3axuraeTcss u
npeaBapuTesNibHbIA NoJorpeBaTenb MyckaeTcsl, HarpeB TOMMMBO A0 TemnepaTypbl npubn.
+70 °C. Mpu Toro Kkak TemnepaTypa TOMMMBA [OCTUraeTCsi yCTaBKy MPOrPaMMHOMO pere,
nyckaeTtca AsuraTenb ropenku. MNMocne aToro npuHuMn paboTbl TOT Xe Kak MU B ropernkax 6es
npeaBapuTeNbHOrO NogorpeBaTens.
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YepTtexn NeNe A-382 A n A-422 K

TonnueHbIn Hacoc BFP 21 L3

TonnuBHbLIN UNbTP
Tonnuso, oTcoc
Tonnueo, Bo3BpaTt
TonnueBHLIN Hacoc
HanopHas Tpy©Oka
BeHTunsTop ropenku
OBuratenb ropenku
TpaHcdhopmaTop
3aXuraHus
9 OnekTpogbl 3aXuraHus
10  MarHuTHBIN KNanaH
- HopMarnbHO 3akpbiThii, NC
(tonn. Hacoc BFP21)
- HopManbHO OTKpbIThIA, NO
(TonnueHbIZ Hacoc AS)
11 Conno
12 TllporpammHoe pene
13  Ynpaenswowwmn npndop
(TepmocTaT/npeccocTar)
14 T[lpeaBapuTenbHbIi
TonnueHbI Hacoc AS 47 C nogorpesartersib, TOMbKO B
12 13 ropenkax ¢ MHgeKkcom «L»

ONO OO WN =
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6.3.

6.4.

15
CM. yuepTexun NeNe A-421 K n A-442K

[OByxctyneH4aTtas ropenka KP-6 H-2

lopenka cHabxeHa nepekniovatenem 0-1-2. B nonoxeHun 1 ropenka nog ynpasneHnem
npubopa 1-ov ctyneHn. B nonoxeHun 2 ropenka paboTaeT HopmanbHO MNoA ynpasBneHuem
ynpasnsooLwmx npmbopos.

Mpy BKNIOYEHUU NUTaHMS ynpasnsloWwuM nNpubopom 1-oMm CTyNeHM UCKpoBas Ayra BO3HUKaeT
Mexay 9nekTpogamy W CepBOMOTOp MNoOBOpavMBaeT BO3AYLIHYIO 3aClOHKY W3 3aKpbiTOro
nonoxeHnsa (nonoxeHue «ll» Kynaykoro gucka cepBoMOTOopa) B MorioxeHue 1-oMm CTyneHu
(monoxeHue «lll» Kynaykoro pAucka cepBomMoTOopa). [Buratenb ropenku, MNpUBOAALLMA
BEHTUNATOP U TOMMMBHbLIN HACOC, NyCKaeTCs.

lMocne npegBapuTenbHOM MNPOAYBKM MarHUTHbIM KnanaH (1-as  CcTyneHb) OTKpbiBaeTcs.
Bbixogduwiee u3 conna TONMAMBO BOCMMaMEHSAETCS BO3AENCTBMEM WCKPOBOM Ayru. Posxur
KOH4YaeTCa Mocne WucTedYeHUss BpEMEHW, OMnpeAerieHHOro nporpaMmHbeiM pene. [openka
paboTaeT Ha 1-0M CTyneHwu.

Ecnu TonnuMBo He 3axuraeTcss B Te4YeHWe OMNpenerieHHOro 3alUTHOro BPEMEHU, TO
nporpamMmmHoe pernie GriokupyeTcs B MONOXEHUM MOMeX pakena W ropefika ocTaHaBnMBaeTcs.
BrokMpoBKy MOXHO OTNepeTb /Wb HaXaTMeM KHOMKM KBUTUPOBAHWS, Haxodsilencs Ha
nporpammHomMm pene. Ecnu daken racHeT Bo BpeMsi paGoTbl, TO MarHWTHbIA KnanaH (1-as
CTyneHb) 3akpbiBaeTcs. [opernka coBepllaeT OAHY MNOMbITKY 3anycTUTbCs. Ecnv TONNMBHbIN
TYMaH He 3aXxuraeTtcsi, TO MporpaMMHoe pene GrokMpyeTcsi B MOMOXEHMM NMomex gakena u
ropenka octaHaBnueBaetcs. CHOBa OHa MOXeT 3anyCTUTbCS fMlb MOMOLLbI OTNMpPaHus
YNOMSIHYTOV G/TOKMPOBKY T.€. HaXXaTUeM KHOMKU KBUTUPOBAHUSA, HaxoadsLehncs Ha NporpaMMHOM
pene.

Korga Temnepatypa wvnu pasrneHve B KOT/le MOAHMMAeTCH Bbile YCTaBKU YNpaBhsfoLero
npnbopa 2-o1 cTyneHu, ropernka octaetcsa paboratb Ha 1-yio cTyneHb. Korga temnepatypa nnm
AaBneHVWe B KOTMe HwxXe YCTaBku ynpasnsawoouwero npubopa 2-om cTyneHn, obbem Bo3gyxa
pacTeT M MarHWTHbIW knanaH (2-af CTyneHb) 3akpblBaeTCca MNpW MNOMOXEeHUW «V» Kynavkoro
Aucka cepBoMoTopa (AaBneHne Hacoca yBenuvumBaeTcs). BosaylHasa 3acnoHka oTKpbIBaeTcs B
nonoxeHue 2-on CTyneHun (nonoxeHue «lI» Kynaykoro gucka cepsomoTopa). [openka pabotaeT
Ha 2-om cTyneHn. Korga TemnepaTypa wnu AaBreHWe MNOBbIWAETCH Bbllle YCTaBKU
ynpasnswoowero npubopa 2-on cTyneHw, ropenka nepekniovaeTrcs Ha 1-yio cTyneHb. Korga
TemnepaTypa wWnu [JdaBneHue noBbilWaeTcs BbllWe YCTaBkM ynpaensiwowero npubopa 1-on
CTyneHwu, ropenka octaHaBnueaeTcs (Bo3gylLHas 3acrioHKka 3akpbliBaeTcs).

Ynpasnawowmn npubop 2-o CTyneHu ycTtaHaBnmBaeTca Ha 5 - 10 °C ©Gonee HU3Kyto
TemnepaTtypy u4em ynpasnswowmn npubop 1-om ctyneHn. Ecnm  ynpaeBnswowmi  npubop
ycTaHaBnMBaeTcAa Ha 6onee BbICOKOE 3HaA4YeHWe TemrnepaTypbl YeM yrnpaBnsawowmmn npudop 1-om
CTYMEeHM, TO ropenka nyckaeTcs Ha 1-o CTyneHu, HO B TEYEHWE BCEro BPEMeEHU CBOeN paboThl
ropernka HaxoauTcsl Ha 2-0M CTYNeHM U OCTaHaBNMBAETCS HEMOCPEACTBEHHO Ha 2-OW CTyNeHu
npy TOro Kak ycTaBka ynpasnsitoLiero npubopa 1-oi CTyneHn npeBbILLIAETCS.

[dByxcTyneH4YaTas ropesika c npegBapuTenbHbIM NOQOrPEeBOM (ropesnku ¢
nHpekcom H), KP-6 LH

Mpn BLIKMKYEHUN NUTaAHUA ynpaBnalWUM nNpubopom 1-0M CTyneHW npeaBapUTeNbHbIN
nogorpesaTenb NyckaeTcs, HarpeB TOMAMBO A0 TemnepaTtypbl npubn. +70°C. Mpn Toro kak
TemnepaTypa TONnMBa OOCTUraeTcsl 3ajaHHOe 3HayeHwe, UCKpPOBasi Ayra 3axuraeTcsi Mexay
3aNeKkTpoAaMm M CepBOMOTOP MOBOpaYMBaET BO3AYLUHYK 3aCIOHKY M3 3aKpbITOrO MOMOXEHUS
(nonoxeHune «ll» Kynadykoro gucka cepBoMmoTopa) B nosfioxeHue 1-or ctyneHun (nonoxenue «lil»
Kynadkoro gucka cepsomoTtopa). [locne atoro npuHumun paboTbl TOT Xe Kak U B ropernkax 6es
npegBapuTenbHOro nogorpesaTens.

oilon

20030943RU



16
YepTexun NeNe A-421K n A-442K

TonnueHbI Hacoc Danfoss BFP 52E L3
17
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14
15
16
17
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19
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TonnmBHbLIN PUABLTP

Tonnueo, oTcoc

Tonnueo, Bo3Bpar

TonnueHbIN Hacoc

BeHTunsatop ropenkm

[Buratens ropenku

MarHuTHbIn KnanaH, 1-aa cTyneHb
HopMmarbHO 3akpbIThii, NC
MarHuTHbIN KnanaH, 2-as CTyneHb
HopMarbHO OTKpbITbIA, NO
KnanaH peryn. gaBneHus,

1-as ctyneHb (P1)

KnanaH peryn. gaBneHus,

2-as ctyneHb (P2)
TpaHchopmaTop 3axuraHus
OneKkTpoabl 3aXnraHus
HanopHas Tpy©bka

Conno

CepBomoTop

BosgylHas 3acnoHka
lMporpammHoe pene
Ynpasnawowmin npubop, 1-as
CTyneHb (TepmocTart/npeccocTar)
Ynpasnawowmn npubop, 2-as
CTyneHb (TepmocTaTt/npeccocTar)
MpenBapuTenbHbIN
nogorpeBaTenb, TOMbKO B
ropernkax ¢ uHagekcom «L»
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7. ABTOMaTMUKa ropenku

7.1. OpHocTyneH4YaTble ropesiku

D
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[TTT1110 Tpe6yeMb|e BXOAHblE CUrHanbl
PeI’yJ'II/lpOBOLleIe curHanbl
TZ  OrpaHunynTenbHbI TepMocTaT M1 [Bur. ropenku (BEHTUNATOP/TONM. HAcoC)
TS Perynupytowmnn TepmocTat T1  TpaHcchopmaTop 3axuraHus

E1 lpeaBaputensHbln nogorpesatens EV1 MarHuTHbIM knanaH
TSW TepmocTaT npeas. nogorpesatens B1  [etektop nnameHu/curHan nnameHu

Ycnosusa ons nycka
e Hanuyue TONMMBa K roperske
e nomexu n 6roknpoBkKu cbpocaHbl
e KOHTaKTbl Mepekniovatenen nogayn HanpsXKeHns ynpasneHns U KOHTakTbl TepMocTaTa
3aMKHYTbI, MTpMYEM HanpshKeHWe yrnpaBreHus nony4vatTcs Ha KrnemMmmy 1 NnporpaMmMHOro
pene.

A’ Hauano nycka B roperike, ocHalleHHON NpeABapuUTEeNbHLIM NOAOrpeBaTeneMm
e CUrHan ynpasneHus oT KfieMMbl 8
e npeaBapuTerNbHbIN NogorpeBaTenb HaYMHAET nogorpeBaHe Tonnuea
e KOHTaKT TepmocTaTa HwxHero npegena (TSW) npenBapuTenbHOro noporpeBaTens
3amblkaeTcsl nocne BpemeHu «tw» (oK. 1 MMH.), Korga Temnepartypa Tonnuea oK. 70
°C, NpyyeM curHan ynpasneHuin NoAKMIYaeTcs K knemMme 3 nporpaMMHOro pere.

A Hauano nycka B ropernke 6e3 npegBapuTenbHOro nogorpesaTens
e CuUrHan ynpaslieHua nogkn4vaeTca OT KneMMbl 8 OO0 KnemMmbl 3 nporpamMmMmHOro pene
e [BWraTesnb ropenku (BEHTUNATOP/TONNMMBHbBIN HACOC) 3anyckaeTcsl
e NpeaBapUTENbHLIN POIKUT HAYMHAETCS
e npenBapuTenbHas NpoAyBka Ha4YMHaeTCs.
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B" MarHuTHbIN KNnanaH nony4yaeT curHan ynpasreHun
e 3aluTHoe BpeMs HaymHaeTcsa (makc 10 c)
e MarHuTHbIN KnanaH oTkpbiBaeTca (Danfoss) / 3akpbiBaeTcs (Suntec)
e pacnblfieHMe Tonnuea HaynHaeTcs
e Mnamsa [OofbKHa 3axuraTbCqd BO Bpems 3alMTHOro BpemeHW. B gpyrom cnyvae
nNporpaMMHoOe pere BblKNio4aeTcs.

B ®aken 3axuraetcs
e perne nnamMmeHn BTArMBaeT, NpuyemM knemmbl 8 n 3 nporpaMmMHOro pene NoaKo4arTCs.
Pa3mblkaHMe KOHTaKTa TepmocTaTa nNpeaBapuTeNnbLHOro nogorpeBaTens He OCTaHOBUT
ropenky Bo BpemMs gakena
e roperka 3anyckana
e [OCNeayLWUNn po3XKNT 40 NONoXeHnsa «paboTa» NporpamMHOro perne.

C MporpammHoe pene/ropernka B HOPManbHOM COCTOSIHUM
e [porpamma nycka nporpaMMHOro pefie KoH4yaeTcs
e ropenka octaetca paboTaTb Nog KOHTPONiEM nNporpamMmHoro pene (cgaken) u nopa
ynpaBrieHnem perynupyroLlero Tepmocrara.

D HOﬂ,KOHTpOﬂbHaﬂ OCTaHOBKa perynmpywowmnm TepMmocTtaTtomMm
e [BUraTesib ropesikm octaHaBlinBaeTca
e MarHuUTHbIM KnanaH 3aKpbiBaeTCA
e [JilaMd noracHer.

Cwm. NYHKT « PerJ'IVIpOBO‘-IHaF-l nporpamMmma B yClioBUAX HENCNPABHOCTUY.
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7.2. [IByxcTyneH4aTtble ropenku (ropenkum ¢ uHaekcom «Hy»)

7 151 A A B’ B C D
— :m]:HHHHHHH\HHHHHHHHHHHHHHHHHHHHHHHH\HHHHHHH\HHHH\HHHHHHHiiHHHHHHHH @
& .
TSW_ 1L 1L ®
_ 11 LTI T 11
v ~13s ~15s " '

@\}(D B1 ii T T \H\HHHHH\HHHH\HHHHHHHiiHHHHHHHH
i p_182443.1 ;
..i] LOR24. .
8‘ 3 'FR BHOG64
[mm Tpebyemble BXxOOHbIE CUrHarbI
EEEES  PerynvpoBoYHbIE CUrHambI
TZ  OrpaHu4uTEnbHBIN TEPMOCTAT M2 CepBomoTop
TS1 Perynupytowmn Tepm., 1-aa cTyneHb AD BosgywHas 3acnoHka
TS2 Perynupylowmn Tepm., 2-aa CTyrneHb T1  TpaHcchopmaTop 3axuraHus
E1 TpeaBaputenbHbll NnogorpeBaTtesb EV1 MaruntHbin knanaH, 1-as cTyneHb
TSW TepmocTaTt npeaB. nogorpeBaTtens EV2 MaruntHbin knanaH, 2-as cTyneHb

M1  [euratenb ropenku (BeHT./Tonn. Hacoc) B1  [eTekTop nnameHu/curHan nnameHu

YcTaHaBnuBaeMble TOYKU MEPEKITIOYEHNS Ha KynaykoBbIX ANCKax CepBOMOTOpa

= TOYKa NepeKroyYeHns 2-oin CTyneHun

Il = TO4Ka 3aKpbITUSA BO3OYLUHOW 3aCMOHKN NOCNe NOAKOHTPONbBHOM OCTaHOBKM
i TOYKa NepekroyeHns po3xmnra u 1-on cTyneHu

v paboTaeT cMHXpPOHHO ¢ guckom I, pasHnuya +6°

TOYKa NEePEKYEHNA MarHUTHOMO KranaHa 2-0W CTyMneHu

<
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Ycnosusa gnsa nycka
e Hanuyue TONMMBa K ropersnke
e omMexu u BNOKNPoOBKM COPOCaHbI
e KOHTaKTbl Mepekniovatenen nogayn HanpsXKeHns ynpasneHnus U KOHTakTbl TepMocTaTa
3aMKHYTbI, NPUYEM Hanps>KeHne ynpasreHus nonyyarTca Ha knemmy 1 nporpaMmMHoro
pene.

A’ Hauano nycka B ropernke, OCHaleHHON npeaBapuUTeNibHbIM NOAOrpeBaTeNem
e CUrHan ynpaBfeHus oT KNneMmmbl 8
e npeaBapuTenbHbLIN NOAOrpeBaTENb HAYMHAET NogOrpeBaHMe Tonnuea
e KOHTAKT TepMmocTaTa HuxHero npegena (TSW) npegBapuTenbHOro noporpeBaTtens
3amblkaeTcsa nocne BpeMmeHn «tw» (oK. 1 MUH.), Korga Temnepatypa Tonnuea ok. 70
°C, npnyem curHan ynpasrneHnin nogkroyaeTcs K knemme 3 nporpaMmMHOro pene.

A Hauano nycka B ropenke 6e3 npegBapuTeNbHOro nogorpeBaTens

e CUrHan ynpasfeHus nofknoyaeTcs oT Knemmbl 8 4O KIeMMbl 3 MPOrpamMMHOro pene

e peaBapuUTENbHbIN PO3XUT HAYMHAETCS

e CepBOMOTOP nepexoauT A0 Touykum nepekntodeHus Il (1-ag cTyneHb / MOLWHOCTb
po3xura) yepes Touky nepeknoveHns 1V

e [BWraTenb TroOpenknm (BEHTUNATOP/TOMMMUBHBLIA  HAcoC) MycKaeTcd Ha  TO4Ke
nepeknwoyerusa 1V

e pefBapuTenbHas NpoAayBKa Ha4YMHaeTcs.

B" MarHuTHbIN KNnanaH 1 nonyyaeT curHan ynpasneHui
e 3alluTHoe BpeMs HaymHaeTcsa (makc. 10 c)
e MarHuWTHbIA KnanaH 1 oTKkpbIBaeTcs
e pacnblfieHne Tonnuea HaynHaeTcs
e Mnamsa [OofbKHa 3axuraTbCq BO Bpems 3alMTHOro BpemeHW. B gpyrom cnyvae
nporpaMMHoe pere BbIKNio4YaeTcs.

B daken 3axwuraetcd
e pene nnameHn 3aTtdrMBaeT, MNpu4emM Knemmbl 8 M 3 NpoOrpamMMHOro pene
NOAKIOYaTCS. PasmbikaHne KOHTaKTa TepmocTara npeaBapuUTENbHOro
nogorpeBaTens He OCTaHOBUT ropernky Bo BpeMs dakena
e roperka 3anyckana
e OCNeayLUNi PO3XKNT 40 NONoXeHNsa «paboTa» NporpamMHOro perne.

C lNporpammHoe pene/roperika B HOpManbHOM COCTOSIHUN

e [porpamma nycka nporpaMmMHOro pefie KoH4yaeTcs

e curHan ynpasneHusi OT KneMMbl 5 nporpamMHOro perne Bo BpeMs paboThbl

e ecnu nepeknwyaTtenb YnpaBrneHWs B MOMOXEHUM 2 M KOHTAKT TepmocTata 2-o
CTYNeHN 3aMKHYT, TO CEPBOMOTOP NepexoanT OO TOYKU nepeknoyeHuns | (nonoxeHune
2-01 CTyNeHM BO3AYLUHOW 3aCINOHKN)

e MarHWTHbIN KnanaH 2-0OM CTYNeHW OTKpbiBaeTCs Mo4 YyhnpaBleHUnem KOHLEBOro
BbIKIo4aTensa V cepsomMoTopa

e ropenka ocTtaetca paboTaTb MOA4 KOHTPOMEM nporpammHoro pene (daken) v nog
ynpaBrneHneMm TepmMmocTata 2-01 CTyNneHu Ha 2-yio unun 1-yio CTyneHsax.

D lMoaKoHTpoNnbHasA OCTaHOBKA PEryNMpPYOLWNM TEPMOCTATOM 1-0M CTyNeHu
e [BWUraTenb ropenku octaHaBnMBaeTcs
e MarHuUTHble KnanaHbl 3aKpbliBakTCA
e (paken noracHeT
e CEpPBOMOTOP NepexoauT A0 ToYKM nepekntoyveHus |l (Bo3gyluiHas 3acroHKa 3akpbiTa)

Cwm. MNYHKT « PerJ'IVIpOBO‘-IHaF-l nporpamMmma B yCrioBUAX HENCNPABHOCTU.
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PerynupoBka ropersnku

8.1.

PerynupoBka mMowHOCTH

MoLwHoCTb roOpersrikn perynmpyetca nytem naMeHeHua pasmepa conna n gaslieHna TonfiMBHOIo
Hacoca. 3ameHy conna cnenyet npon3BecT C NOMOLWbIO OBYX rae4vYHbliX KMtoYen; OgHUM U3 HUX
nogaepXmBaeTtcd C pepxarend conna. Mocne 3ameHa conna Heobxoanmo npoBepuUTb
KONMM4YeCTBO BO34yXa ropeHnAa n norioxkeHmne perynmpoBo4HOro Konbua ropenquon FOJTOBKMW.

Pa3mep conna BbibMpaeTcst N0 MOLWHOCTM KoTna.

Bbi6op conna no Hopme CEN (ncnbitaT. gaBn. = 10 6ap)

MapkupoBka MmowHocTu no Hopme CEN. Kr/u gelictButenbHa npu gaBneHun pacnbineHmna 10
6ap, Bsaskoctn 3,4 mm?/c (cCT) n ygenbHbii Bec 840 kr/m*. B atom cnyyae B conne nmeeTcs
obos3HayveHne EN.

=] P = MOLHOCTb KoTna kBT
kil =———— Ha = HWKHAS KanopunHOCTb Tonnuea KBTY/kr
Ha x 7 > kp n = 0,80-0,95 (KMnAg 80 - 95 %)
kp = KkoachduumeHT gasnenus (cm. Tadnuuy)
KoadpduumneHT gaBneHns nonyvaercs P1 = 10 6ap (no Hopme CEN)
TaKke no opmyrne: P2 = wucnonb3yemoe faBneHve

/P2
kp = |—<
P P1
Mpumep: Boibop conna ansa kotna 100 kBTt ¢ KM 0,80 n pabounm gaBneHuem 9 6ap.

1
COMMNOKr/Y = 00 = 11kr/v

11,86 x 0,80 x 0,95

Bbi6op conna no AMlran/4 (ucnbitart. gaBn. = 7 6ap) MapkupoBka mowiHocT no Amlran/y
AencteuTenbHa Npu gaeneHuu pacneinenus 7 6ap, Baskoctu 3,4 mm?/c (cCT) 1 yaenbHbIN Bec
820 kr/m3.

P 1 Amlan = ok. 3,2 Kr nerkoro Tonnvea
Avlran/y=———— (0x.3,8 n.)
Hax77x3,2xkp P1 = 7 6ap (cooTs. AmIan)

Mpumep: Boibop conna gns kotna 100 kBT ¢ KMNA 0,80 n paboynum gasneHmem 9 6ap.

connio AMran/y= 100 = 2,9 AMran/v
11,86 x0,80x3,2x1,13

Tabnuua koadpuuneHTOB AaBNeHUA

Hasn. Tonn. Oap 7 8 9 10 11 12 13 14 15 16
P2 kMa 700 | 800 [ 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 [ 1600
Koadpdmu. CEN *) 0,84 | 0,89 | 0,95 1 1,05 | 1,10 | 1,14 | 1,18 | 1,22 | 1,26
[aBneHus P1=10 6ap
kp Amlan/y **) 1 1,07 | 1,13 | 1,20 | 1,25 | 1,31 | 1,36 | 1,41 | 1,46 | 1,51
P1=7 Gap
Oasn. Tonn. 6ap 17 18 19 20 21 22 23 24 25
P2 klMa 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400 | 2500
Koadhouul. CEN ¥) 1,30 | 1,34 | 1,38 | 1,41 | 1,45 | 1,48 | 1,52 | 1,65 | 1,58
OaBneHus P1=10 6ap
kp Amlan/y **) 1,56 | 1,60 | 165 | 1,69 | 1,73 | 1,77 | 1,81 | 1,85 | 1,89
P1=7 Gap

Ecnu gaHHbIN Kr/4 cnegyeTt 3aMecTUTb AaHHbIM /4, TO Kr/4 pas3gendar Ha NNOTHOCTU XUOKOro
Tonnmea (0,833 r/cm?). MowHocTu conen ropenok KP-6 L 1 -6 LH Ha npnbn. 10 - 15 % meHbLue,
yem B ropenkax KP-6, -6-2 n -6 H-2
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PerynupoBKa gaBrneHust Hacoca
OaHocTyneHYaTble ropenku

MoakniounTe MaHOMETP K LUTYLepy MOAKMIYEHUs K MaHOMeTpY; CM. «TOMMMBHbIE HACOChI».
[daBneHune perynupyeTcs perynupyrowmm BUHTOM. [TOBOPOTOM MO 4acoBOW CTpesnkKe OaBfneHue
yBenMYMBaeTCH, a MPOTUB YaCOBOM CTPENKE YMEHbLUAEeTCS.

Mpu n3MeHeHUN faBneHns pacxof Tonnmea u AasneHne cobnogatoTca hopmyny:

V1 =  MOLLHOCTb CcOra CornacHo MapKnpoBke
VA1 P1 V2 = MowHOoCTb conna npu aasneHun P2
v2 \p2 P1 = 7 6ap, ecnn xoten Amlran/y
10 6ap, ecnu xoten kr/y cornacHo HopMm. CEN
P2 = wucnonb3yemoe faBneHue

Mpumep no Hopme CEN
MowHoCTb conna paccumMTbeiBaeTca nNpu pasmepe conna 11 kr/y n gaBneHne ycTaHoOBNEHO
Ha 13 Gap

v _ Pt :>V2=V1><,/2=11Kr/‘-|>< 1308D _ 44 riux1.14 = 12,5kl
v2 VP2 P1 10 Gap

,uByXCTyneH‘-IaTble ropesrnku

C nomoLLbio TONMMBHOIO Hacoca MOXHO NogaTb HA COMNMO ABa AaBNeHus. 1-aa n 2-aa CTyneHu
perynupyoT N3aMeHeHMEM JaBIEHWS COMMia Npy MOMOLLN BUHTOB PerynnpoBkn gaBneHus. 1-as
CTyNeHb JOoMKHa cocTaBnAaTb 55 - 70 % OT pacyeTHOW MOLLHOCTW.
HopmupoBaHHble faHHble gaBneHun conen: 1-as ctyneHb 8 - 10 6ap

2-aqa ctyneHb 20 - 25 6ap

PerynMpOBKa OaBNeHU XNOgKoro Tonnnea npon3sognTCA C yd4eToM TOro, 4T1o MOLWHOCTb
ropesfikm AOOoJIKHa HaxoguTcA B npegenax amana3oHa MOUWHOCTU, YKa3aHHOIo Ha Tabnnyke
3aBoga-mn3rotoBuTenA.

Mpumep no Hopme CEN
Bbibupaetca conno ansa kotna 100 kBT, KU koToporo coctaBnset 0,80 n ncnonbayemoe
OaBneHue ans 2-on ctyneHun coctaenset 21 6ap.

CONNO Kr/4 = 100 = 7,27 kr/d = BblIGMpaeTcsa conno 7,10 kr/y

11,86 x0,80x1,45

2-as cTyneHb, gocTMraemas connom, npu gasnexHumn 21 6ap:

216ap
10 6ap

7,10 kr/u= =10,3 kr/4

1-asa cTyneHb gomkHa coctaenaTtb 55 - 70 % (0,55 - 0,70) obwen mowHoCTU conna:
10,3 kr/4 x 0,63 = 6,49 kr/v

ﬂpw 3TOM noJy4vaeTcsd gaBrieHune conna 1-o1 CTyneHu:

vl |P1 V2 P1 P1x (V2)?
— == > —= —P2=—" "1

_ 10 6ap x (6,49 kr/u)?
(7,10 kr/u)?

P2

=8,4 6ap

HdasneHune 1-01 CTyneHn QONXHa COCTaBNATbL He MeHee 7 Bap.

11
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8.2. PerynupoBkKa ropesio4HOu royioBKu

8.2.1. PaccTtosiHue conna oT pacnpegenuTesibHOW NIIaCTUHKU N HACTPOMKA 3JIEKTPOAOB 3aXXUraHus

B cnegyoliem 4yepTexe MNoKasaHO TO, B KAKOM pPacCTOAHUM COMMO AOMKHO HaxoauTca oOT
pacnpenenuTenbHoOi NNacTuHKU. PaccTosiHne anekTpoaoB 3axuraHus oT pacnpeaenuTenbHon
NIacTUHKX U COMJa a Takke paccTosiHve Mexay coGoi crefyeT COOTBETCTBOBaTb pasmepam
yepTexa.

1 3 .| b
ad. o
f (U] 4 U‘U 7774\
{ R o —
J \ N
—) ok
7 %
i
.9
1 KpenexHbin donaHew 5 OnekTpoa(bl) 3axxuraHus
2 CTONOpHbIN BUHT 6 PacnpegenutenbHasa nnacTnHka
3 Tpyba ropenoyHo rofoBku 7 PerynnpoBo4HOE KOnbLO
4 Conrno
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8.2.2. PerynupoBkKa CKOpOCTU ABUXEHUS1 BO3AyXxa B ropesio4HOM ronoBke

CKkopoCTb Mpoxofa Bo3gyxa 4Yepe3 roperiovyHyH FOfIoBKY perynvpyoT, ocnabnsasi cTonopHble
BUMHTbI PErynMpoBOYHOrO Konbla W nepeMelasl perynMpoBOYHOE KOMbLO MO HanpaBfeHUuo
TpyObl TrOMOBKWU, MPU YEM W3MEHSETCH 3a30p MeXAy PEeryMpoBOYHBIM KOMbLOM U Kpaem
pacnpegenuTenbHoi nnactuHkn. [Mpu paboTe Ha HU3KMX MOLLHOCTAX, KOSMbLO AOJIKHO
HaxoouTbCA B MNepedHEM MOMOXEHUMU, a Ha OonblMX MOWHOCTAX — B 3agHeM. Ecnu
PErynmpoBOYHOE KOMbLO MPW MOMHOM MOLLHOCTU HaxoAUTCS B CIIULLIKOM NepeaHeM MOMOXeHUHU,
CKOPOCTb BO3[yXa Ha rOfiOBKEe BbICOKA, YTO 3aTpPyAHSIET 3axuraHwe, u/vnu Bo3gyxa He Oyaer
OOCTAaTOYHO ANt Ka4yeCTBEHHOro ropeHus (cogepxaHue yrapa CO 6yper Gonbwum). Ecnu
PErynmMpoBOYHOE KOSbLO B CIIULIKOM 3aJHEM MOMOXEHUN OTHOCUTENBHO TpebyeMown MOLLHOCTH,
CKOPOCTb BO3JyXa CIULIKOM HW3Ka, YTO YyXyAlaeT KavyecTBO ropeHusi (nokasatenb O
CTaHOBUTCS CIMLUKOM BbICOKMM). HeoGxoaumo npoBepuTb KayecTBO CXWUraHusi Npu MOMOLLM
aHanuaatopa AbIMOBbIX ra3oB. [okasaTenb KONOTU JOMKEH ObITh < 1.

B cnegywollem pucyHke nokasaHo, KakMuMm o00pas3om OCyLecTBNAeTcs 3amep paccTOsHUS
perynmpoBOYHOro KofbLa, a Takke HopMaTuBa AaHHbIW «L» NO OTHOLIEHMIO K MOLLHOCTU conna
1-om cTyneHun. NamepeHne npov3BOOMTCA OT 3adHEN KPOMKM PErynMpoBOYHOrO Konbua Ao
3aHen KPOMKW pacnpefenutenbHoOM NNnacTtuHkM. M3mepeHue MOXHO AenaTb Hanpumep C
MOMOLLbIO LWTAHFEHLUPKYS.

3 1 2
‘\/ ~ 7 \}!l/
\ ]
\
\
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|
! I L
JL SHNNANN
‘ A-431V
4
L
1 Tpy0ba ropenoyHom ronoBkm 3 PerynnpoBoyHoe KornbLo
2 PacnpepenutenbHas nnactuHka 4 CTOMOpHBbIN BUHT
L
MM
.
30 o
@
X
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70 -5, wp©
wp°
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40
KP/E» KgL
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1-aa cTyneHb
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Ecnu nonoxeHue perynupoBOYHOrO Kosblia OTHOCUTENBHO pacnpefenuTenbHoN
NNacTUHKN M3MEHSIETCS, MEHSIIOTCS TakxKe CKOPOCTb npoxoAa v 06bem Bo3ayxa.
MpoBepbTe KaYECTBO CXXUraHUs Mo aHanu3y ObIMOBLIX ra3oB W, Npu HagobHOCTY,
noaperynupyiite pacxof Bo3gyxa.

BHum.!

PerynupoBka Bo3ayxa Ansi ropeHus

OpgHoCTyneH4aTble ropernku

Ocnabutb CTOI'IOprIVI BUHT PErynimpoBOYHOro KoJsibua 1 noBopaynBatb peryampoBovYHoOe KOJbLO
MHONKATOPOM. |/|HD,I/IKaT0p NoKa3blBaeT MNOJIOXKeHne perynmpoBo4YHOro Korsbua, nociie Toro Kak
npasuiibHOe COOTHOLWEHMe KonnyectBa BO3AyXa pnOhd npouecCa ropeHunAa YCTaHOBJIIEHO,
3aBUHTUTDb CTOI'IOprIl7I BUHT.

A-463J

CTONOPHbLIV BUHT PEryNIMPOBOYHOIO KOMbLO
WHugukaTop

Boagyxo3abopHuk

PerynupoBo4Hoe KonbLo

B WON-

MonoxeHne ramkm pPerynnpoBo4yHoOro Kosribua perynmpoBKu

Konbuo perynupoBks uUMeeT Tpu BOrCTyna [Ans ramku CTOMOPHOrO BWHTA PErynMpoBOYHOrO
konbua. B ropenkax KP-6, KP-6 L n KP-6 H-2 ramka pacnonoxeHa B cpegHem BOrCTyne.

YcTaHoBKa caenaHa yxe Ha 3aBoje.

11
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8.3.2. [ByxcTyneH4aTble ropesnku (ropenku ¢ ungekcom H)
PYHKLMU KyNayKoBbIX AUCKOB cepBomMmoTopa SQN

TOYKM NepekstoYeHns KynadykoBbIX OUCKOB YCTaHaBNUBAIOTCS, NOBOPAYMBAs PYYHbIM YCUIMEM
UV NPU NMOMOLLM CMeLManbHOro Kro4a.

1l: 3akpbITOe NONoXeHne BO3AYLUHOW 3aCNoHKM /rpag (°).YcTaHOBNEeHo Ha 3aBoje.
I [MonoxeHne BO3AYLIHON 3aCNOHKU Ha 1-01 cTyneHu, yron (°)

V: Touka nepeknoyYeHnss MarHUTHOro KnamnaHa 2-on CTyneHu

K [MonoxeHne BO3AYLUHON 3aCNOHKN Ha 2-01 CTyneHu, yron (°)

YcTaBka gucka V gormkHa ObiTb MakcMmarnbHO O0MnbLUOKM, HO He 4O TaKOW CTeneHu, YTobbl nnams
oTopBanack Npu nepexoge co 2-oi cTyneHu Ha 1-yto. (YcTtaBka aucka V gosikHa ObiTb mexay
3HavyeHuamun guckos 111 un 1),

CepBOMOTOp OCHalleH pacuenutenem (5) ans ocBoboXxaeHnsa BpalleHus guckos. Npu HaxaTum
pacuenutens Ao ynopa BO3AyLIHbIE 3aCMOHKN NePeaABUTalnTCs BPYUYHYIO.

BHum.! PasHuua mexay sHadeHusimu 111 - | gomxkHa GbiTb He MeHee 10° o WwKany gucka.

To4HOe nonoxeHve BO3QYLIHOM 3acCriOHKM (T.e. MpaBuibHbIN 0O6beMm Bo3gyxa ANA ropeHus)
onpegensieTcs No aHanuay ObIMOBbIX Fa30B).

anIHLI,VInVIaHbeIe NONOXeHNA KynavykoBbliX ANCKOB

rl [E7e 3

i

[
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1 PerynupoBka Bo3ayxa 2-o# CTyneHu 4 Tlepekn. marH. krnanaHa 2-oi cTyneHu
2 3akpbiTble BO3QYLIHOW 3aCNOHKN 5 Pacuenutenb
3 PerynupoBka Bo3gyxa 1-o1 CTyneHu 6 Kniou ana perynmpoBsku

MonoxeHne BO3AYLIHOro KOHyca

Ecnu no kakoi-nmbo npuyuvHe Heobxooumo 6yAeT OTCOEAMHWUTb MM 3aMeHUTb BO3AYLUHbIN
KOHYC, ero criefyeT yCTaHOBUTb B NMPaBUITbHOE MONOXEHWE MO OTHOLLEHUIO K KOPMYCY FOPEeriku.
MpaBunbHOE MOJSIOXKEHME MOKa3aHO B pUCyHKe Hwke. [locrne MoOHTaxka KoHyca W
BO34yX03a00pHMKN NpoBepsiiTe, YTOObI KpblnibYyaTka He conpukacanacb ¢ KoHycom. [MpoBepka
OCYLLECTBISIeTCA BpalleHMEM KpbiibdaTku BpyYHyto. KpbinibyaTka MOXHO BpalaTbh CHATUMEM
CMOTPOBOrO CTeKna.

Kopnyc ropenku
BosgyLiHbIf KOHYC

Hocok BO3gyLLIHOro KoHyca
CmoTpoBOE CTekNo

AOWON -

KOHTpOﬂb nnameHun

daken n BocnnamMeHeHWe TOMfMBa MOXHO HabnwogaTb yepe3 CMOTpOBOE CTEKNIO NMOBOPOTOM
3aWMTHOM NNacCTUHKK B CTOPOHY. Mocne npoBepKn, 3alUTHYKO MNacTUHKY CMOTPOBOIo CTeKra
NOBEPHYTb B NOJI0OXeHne paGOTbI.

11
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MonoxeHne KOHTpONA niiamMmeHun MonoxeHne pa6OTbI

A-4557
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9. MporpammHoe pene LOA24/BHO64

9.1. Cxema paboTbl (nporpamma ynpaBneHumn)

r- /00 LoRe4..!
BHOGE4 ‘
A A B C D
TS TZ
I I NG N
El
TSKW
4 1

5000 Hob oo

B24 .
L - P/1PREE

110 Tpebyemble BXOAHbIE CUrHAmMbI
PerynupoBoYHble curHasnsi

O6Go3HaveHus

TZ OrpaHnuyuTensHbIA TepmocTaT

TS Perynupytowmnn tepmoctat

E1 lMpegBapuTenbHbIN nogorpesaTens

TSW TepmocTaTt npeaBapuTenbHOro nogorpesarens

M1 [Buratens ropenku (BEHTUNATOP/TOMNMNBHbLIN HAcocC)
T TpaHchopmaTop 3axuraHus

EV1 MarHuTHbIW KnanaH, 1-as CTyneHb MOLHOCTH
EV2  MarHuuTtHbIn knanaH, 2-ast CTyneHb MOLHOCTH

B1 HdeTekTop nnameHu/curHan nnameHu
tw Bpemsa nogorpesa nogorpesartensa tonnmea 4o nogknoveHuns « TSWy oK. 1 MuH
t1 Bpems npegBaputenbHON NPoayBKU ok. 13 ¢
t3 Bpems npegBapuTenbHOro posxura ok. 13 ¢
t3n Bpems nocneaytowero posxura ok. 15 ¢
t2 3awunTHoe Bpems makc. 10 ¢
t4 MHTepBan mexay BocnnaMmeHeHnsa pakena n koMaHgam «OTKPbIT»

ANS TONAMBHOrO KnanaHa Knemmsl 5. ok. 15 ¢
--- Bpems peakuun, korga nnamsa mcyesaet <1c
A Hauano 3anycka B ropernkax ¢ npeaBapuTenbHbIM nogorpesaTtenem.
A Hauano 3anycka B ropenkax 6e3 npegsapuTenbHOro nogorpesartens.
B MomeHT BocnnameHeHus cdakena (ropernka sanyckana).
C MporpammHoe pene (ropenka) B HOpmanbHOM paboyem COCTOSHUN.
D MogkoHTpONbHasa OCTAHOBKA perynupyroLwmm Tepmoctatom TS.
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PerynupoBoyHas nporpamMma B yCJIOBUSIX HEUCNPABHOCTU
BHewHun ceet/npexpeBpeMeHHbIN CUrHan nosiBlieHUs niaMmeHu

Bo Bpems npegBapuTenbHOW NPOAYBKW W/MNW npeaBapuUTEnbHOrO po3Xura curHan nnameHu
nosABNATLCHA He AorKkeH. Ecnun e curHan nnameHn TeM He MeHee NosIBMASeTCs, TO NporpaMmmMHoe
pene nocne 3aBepleHus UuMKna MNpoAyBKM M 3alUTHOrO Bpems nepengeTr B MNONOXeHue
ocTaHoBa no Henonagke. CurHan nnameHn MoxeT O6biTb BbI3BaH MpexaeBpeMeHHbIM Mo
npuYMHam MpOTEeYKM TOMMUBHOIO KnamaHa, HapyXHOro cBeTa, KOPOTKOro 3aMblkaHus B
aeTekTope nnameHu (otopesnctop) unum ero npoBoAdax, HenonagkM ycunutensa curHana
nnaMmeHu T e.n. B TakMx cnyyasx TONAMBHBLINA KNanaH B 3allMTHOE BPEMS HE OTKPbIBaAETCH.

OTCyTCTBVIe CUrHana nnamMmeHu

Ecnn no okoH4YaHMn 3aWMTHOrO BpemMaA CUrHan niiaMmeHun He noAaBndaeTcd, TO nNnporpaMmmMHoe pene
HeMeaneHHO nepexoguT B NoJioXXeHne OCTaHOoBa No Henonagke.

Mepebou B nnameHn Bo Bpemsi paboTbl

Ecnn Bo BpemMsa pa60TbI BO3HMKaeT cOOM nnameHu, TO nporpaMmmMHoe pene HemenlneHHo
npekpawaeT nogadvy TornjsimBa U NbiTaeTCA BHOBb MNMPOU3BECTU 3amnycCkK. Ecnu cbon nnameHun
I'IpOI/I3Ol7ITI/I Mo OKOH4YaHUN «t4», TO B TaKOM Cny4ae nporpaMmmMma nposBognTca B NOJIHOM obbewme.

Mpu kaxgon HencnpaBHOCTU ynpaBnswowme BbiBoAbl 3 - 8 U knemma 11 MeHee yem 1 cekyHay
obectoumnBatTca. lMpu atom knemma 10 (BbIXOQHOW aBapUMHbLIN MMMYMbC) OCTaeTcsa noAa
HanpshxeHneM. BoccTaHOBUTE hYHKLMM NPOrpaMMHOrO perie BO3MOXHO TOJIbKO MO UCTEYEHUU
He meHee 60-90 cek. C MOMEHTa aBapUNHOIO OTKMIOYEHUS.

3awmuTta oT MMHUManbHOro Hanps>XeHus

OreKkTpoHHas 3aWuTa OT MUHMMAarbHOrO HampsbkeHuss obecrneymBaeT, 4TO roperka
OTKIOYAEeTCs 1 NMOBTOPHbLIN NYCK NpeaoTBpallaeTcs, Koraa B CeTU MOHWKEHHOE HamnpsikeHue (<
165 B).

TexHU4eckne xapakTepuCcTUKU NPOrpaMMHOro pene

HanpskeHue nutaHus 220 B nep. Toka -15 %...240 B nep. Toka +10 %
3awmTa oT MUHMMAarbHOIO HanpsXXeHus <165B

YacToTta 50-60Tu, £t6 %

HapyxHbli npegoxpaHuTens makc. 10 A

[onycTtnmas okpyxatwasa TemnepaTtypa -20...+60 °C

AnekTpnyeckue Toku getekropa nnameHn QRB

OetekTtop nnameHun (poTtopesuctop) QRB 230 B nep. Toka

MuHumanbHasa cuna Toka, Tpebyemasn onsa geTekropa

nnamMeHun Bo BpeMs nnameHu 70 pA nocrT. ToKka

MakcumanbsHasa cuna Toka, gonycTumas gns getekropa

nnaMmeHun 6e3 nnameHm 5,5 pA nocrt. Toka

MakcumanbHasa cuna Toka, BO3MOXHas onsi geTekropa

nramMeHu BO BpeMs nnameHu 210 pA nocT. ToKa

BOSIbTMETP MOCT. TOKa BHYTPEHHEE COMNpOTUBIEHWE Makc. 5

k@ (+nomoc Kk  knemme  12)
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MU3mepeHne curHana nnameHun

4 N\
a 250
pA
LOA/BHO DC
11 12 + -
\ J
p_102438.3

N

/
C

//'\ NMPEAYNPEXOEHUE!
*y - TllporpammHoe perne siBNsieTCA 3allMUTHbIM NpuGopoMm. [oaToMy ero He OTKpbIBaThb,
HUKaKMX HAaCTPOEK NN U3MEHEHWIA Ha HEero He genarhb.
- [MporpammHoe pene crnegyeT MOJNIHOCTbIO OTKMOYUTL C CETEBOro HanpsiKeHus Ao

npoeeneHund nobbix Mep Ha Hero.

- Bce 3awutHble d)YHKLI,VIVI cnegyet TectupoBaTb npu BBOAE B 3KCryatauuto

anl6opa N nocne Kaxgow 3amMeHbl npegoxpaHnTenAd.

- KoHageHcaT He JofKeH HakannmBaTb Ha nporpaMmmMmHoOe perie npu akcniyataumm mnnm

paboTax TexobcnyxmBaHus.
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10. TexobGcnyxuBaHue

OCTOPOXHO! Tllepeng obcnyxuBaHMeM TOpPENKU HanpshkeHne OOJHKHO ObiTb
06a3aTenbHO OTKIIOYEHO UM pyyYHble TOMMMBHBLIE 3amopHble KnanaHbl 3akpbiTbl. [Mpu
NpoBepKe ropesnky AOCTaTOYHO TOMbKO OTKITUYNTL OT HEE HaMpshKeHUe.

TexobcnyXnBaHue ropesiku

Ona obecneyeHuss HagexXHol paboTbl, OYUCTUTE INEKTPOAbl 3aXUraHus U npoBepbTe WX
NnonoXxeHue.

lMpoBepbTe NOMNoOXeHMe, COCTOSAHME N YUCTOTY AeTeKTopa nnameHu.

Mpn HeobxoguMoOCTK NpouncTuTe hUnbTpbl (HE pexe O4HOro pasa B rog).
3ameHunTe Conno Xnakoro TONMMBa, €Crv OHO U3HOLUEHO UMY MOBPEXOEHO.
YaanuTe nbinb 1 BRary u gepxunte ropenky B YACTOM COCTOSHUM.

Meproanyeckn NpoBepsanTe Ka4YecTBO CXUraHUS Npy NOMOLUM aHanu3a ObIMOBbLIX ra3oB (Hanp.
Kaxkablil pa3 nocrne 3anofiHeHus TONMBHOIo 6aka Unu He pexe O4HOro pasa B rof).

PeKOMeH,CI,yeTCﬂ BbIMOJIHEHNE I'IpO(*)I/IJ'IaKTI/I‘-IeCKOFO cepBuca ropernikm  ynosIHOMOYeHHbIM
cneynanncTtom He pexe oaHOro pasa B rog.

Hapsop 3a oTonuMTenbHON yCTaHOBKOW
KoTenbHoe nomMeLleHne JOMKHO GbiTb YNCTON U ero ABEePb 3aKpbiTa.
Y6eanTtecb B TOM, YTO OTONUTENBLHOW CUCTEME BCerAa A0CTaToOvHO BOAbI (AaBneHus).

Y6eputecb B TOM, 4TO KOTEN M AbiMoBas Tpyba OyayT perynspHo nNpoyuLieHbl (He pexe ogHoro
pasa B rog).

PerynﬂpHo ﬂpOBepﬂVITe, YTO BO3MOXHaA 3aABWXKKa PEeryrimpoBkn T4rn B KOT/ie B npaBuJibHOM
NOJTIOXEHUMN.

3awuTturte ropersiky ot 6pb|3r BOAbI.

CnegwnTte 3a Tem, 4TO TONMMBHLIN Oak OygeT oyumweH npu HagoOHOCTU, HO HE pexe 4YeMm 4epes
Kaxable 4 — 5 ner.

Y6enutecb B TOM, YTO 3a60p CBeXero Bo3ayxa B KOTEJIbHYH He 3aKpbIT.

Yb6egutecb B TOM, 4TO npegoxpaHuTelibHbie yCTpOVICTBa KOTeSIbHOMN YCTaHOBKM U TOpeJikn
npoBepATCA MO yKa3aHNAM HabntogaTenbHbIX opranaau,MVl.

Cnepgute 3a TeMm, YTO KOTeN C 060py,D,OBaHI/IeM BCerga B pa6oqu COCTOAHUN.
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11. HeucnpaBHOCTM N UX yCTpaHeHUe

B cnydyae nomMmexm wunin HeuncnpaBHOCTU HeobGxoaMmo npoBepunTb cnepnywuwmnme OCHOBHbIE

npegnockbinky paboThb!:

o bbb

Hanuune HanpsxeHus ynpasrneHnsa n NnuTaHus Ha roperke.
MpaBMNbHOCTbL YCTaBOK PerynmpoBOYHbIX 1 YNPaBnsoLWwmx yCTPONCTB.

CocTtosiHne HopmanbHOW paboTbl NPegoOXpaHNTENbHbIX U 3aLMTHBIX YCTPONCTB.

lMogady TonnmBa Ha roperky, OTKpbITUE TOMMMBHbLIX KranaHoB, KONM4YecTBO Tonnvea B bake.

B cucteme otonneHns AoCTaToOYHO BOAbI.

Ecnun nomexa He Bbi3BaHa Mo BbIlWE yKa3aHHbIM NPUYnMHaM, HeobxoanuMo NpoBepuUTb PYHKLNN
pasHbIX y3roB ropenku. Ecnn nporpammHoe pene 3abnoknposaHo, Heobxoaumo cbpocaTb
BGMNOKMPOBKY HaxxaTueM KHomku. Mopernka 3anyckaetcqa. Cnegute 3a paboToun ropenku.
Monb3ynTechb namepuTensHbiMU Npubopamn Npu NOUCKE HENCNPAaABHOCTEN.

NMOMEXA

| BO3MOXHASA NPUYMHA

| YCTPAHEHUE

1. [OBwuratensb
[Buratens ropenku He
3anyckaeTcs

O6pbIB Lenu ynpasneHns

asuratens:

- pedhekTHoe NporpaMmHoe
pene

- AedeKTHbIV

npeaBapuTenbHbIN
nogorpesaTens (ropenku ¢
NHOEeKcoM «L»)

- AedeKTHbIM CEPBOMOTOP
BO3[YLUHOM 3aCNOHKW (ropenku
C UHAEKcoM «H»)

- HenpasunbHas ycTaeka
KynaykoBOro Amcka cepBo-
MOTOpa (ropernku ¢ MHOEKCOM
«H»)

HeuncnpasHbivi gBuraTtens

BbisicHuTe npuynHy obpbiBa
3ameHunTe pene

3ameHuTe

3ameHuTe

Mopperynupywnte

3ameHuTe

2. Tlomexa po3xwura
[Buratene ropenku
3anyckaeTcsl, HanpsbkeHne
ynpaeneHus ¢ nporp. pene
Ha TpaHcopmaTop 3axu-
raHvsi BKIOYEHO, HeT
po3Xura n Yepes KopoTkoe
BPeEMs BO3HMKaeT
3aLUMTHOE BbIKIIOYEHNE.

rpﬂ3HbIe NN N3HOLLEHHbIE
ANeKTpOoabl 3aXUraHus,
n3onauma HemcnpasHas

HenpasunbHasa yctaHoBka
3NEKTPOAOB 3aXMraHus

MpoBopa 3axuraHusa NoBpexaeH

TpaHcdhopmaTop 3axuraHms
HencnpaBeH

OuuncTtute nnm sameHuTe

Moaperynupynte No MHCTPYKLMMK

3ameHuTe

3ameHuTe

3. ®aken He obpa3syeTtcs
[euratene ropenku
3anycKaeTcsl, PO3XUT B
nopsiake, Yepes KopoTKoe
BpeMs BO3HMKaeT
3alUUTHOE BbIKMIOYEHME.

Conno He pacnbinuT
TOMMMBO

MarHuTHbIN KnanaH He

paboTaer:

- AeEeKTHbI MarHUTHbLIV
KnanaH unu KaTyLuka unm
NpoBO NOBPEXAEH.

- AedekTHoe nporp. pene

[aeneHune pacnbineHna Tonnmea
He OoCTaTo4Hoe

Conno 3acopeHo U N3HOLLEHO

3aMeHuTe HencnpasBHyIo YacTb

CM. «TonnuBHbIN Hacoc»

[Mpoynctute nnm sameHnTe
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NMOMEXA | BO3MOXXHAA MPUYUHA | YCTPAHEHUE
4. TonnuMBHLIN Hacoc
Tonnmeo He nogaeTcs unn | MpAsHbIN PUNbTP MpouncTtute

AaBrieHne pacnbliieHna
HWU3KO

Conno He pacnbinut
TOMMMBO

"POMKUI MeXaHMYeCcKnin
Lwym

lMpoTeyka BO BcackiBaloLLEM
Tpybonposoae

MolHocTb Hacoca nagaert:
- 0edeKTHbIN U U3HOLLEHHbIN
Hacoc

KnanaH He oTKpbIBaeTCcH k conny

- MarHuTHbIN KnanaH (Hacoc
AS 47 C) He 3aKpbIBaeTCs

- MarHUTHbIN KnanaH
(ocTanbHble TUMbI HACOCOB) HE
OTKpbIBaeTcH

Hacoc BcacbkiBaeT Bo3gyx

CnuLwKoM HU3Koe AaBreHvne ans
ropenku

YCTpaHuTe nNpoTeyky

3ameHuTe

3ameHuTe KaTyLLKy MarHUTHOIO
KrnanaHa unv Hacoc

3aTaHnTe coegnHeHus

Mpounctute PunbTp
MpoBepbTe pasmep
BCachblBatoLLeln TpyObl

5. Tocne obpa3oBaHusA hakena 6yaeT oTKIOYeHUe

daken obpasyetcs. Npu
nepekKnioYeHnn ropernku Ha
2-yio cTyneHb byget
OCTaHOB W1 HOBbIN MYCK
(ropenku ¢ Haekcom «H»).

HenpaBunbHas perynuposka
roperku

pA3HbIe rNbTPbI
3abuTtoe conno

[edeKkTHbIN MarHMTHbIN KranaH

WcnpaBuTb perynmpoBky

MpouncTtute
3ameHuTe

3ameHuTe

6.
[BuraTtens ropenku
3anyckaeTtcsi, 3aTem Oyaer
3aLUMTHOE BbIKIKOYEHNE

®daken BO3HUKAET NpeXxaeBpeMeHHO

YTeukn B knanaHax

MpoyncTuTe nnmn sameHuTe

7. HeucnpaBHoCTb B ynpaBneHuu cakenom (=3alMTHoe BbIKNOYEHUE)

[BuraTtenb ropenku
3anyckaeTtcs, haken
obpasyeTcs, 3aTem Gyaet
3aLUMTHOE BbIKITIOYEHNE

3alWmTHOE BbIKIIOYEHNE BO
BpeMs npeaBapuUTenbHON
npoayBKn

[eTexkTop nrnameHu B
HenpaBWbHOM MOSIOXKEHWM

[eTexkTop nnameHu rpaseH

Cnabbin chaken (cBeT)

[edeKkTHbIN geTeKkTop nnameHn
[edekTHOE NnporpaMmHoe pene
[edeKkTHbIN geTeKkTop nnameHn

[edekTHOE NnporpaMmHoe pene

Mogperynupynte

Ounctute

MpoBepbTe perynmpoBku
ropenku

3ameHuTe
3ameHuTe
3ameHuTe

3ameHuTe
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NMOMEXA | BO3MOXXHAA MPUYUHA | YCTPAHEHUE
8. TlopenoyHas ronoBka
Macno wnu Harap BHyTpu PaccTtosiHne Mogperynupynte
ropeno4vyHom rofoBKn pacnpegenuTensHOn NNacTUHKN
OT conna HenpaBWilbHO
HenpaBunbHaga perynmposka Mogperynupynte

BO3/yXa ropeHusi

Ceexuii BO34yXx He nocTynaeT B
KOTernbHOe NomelLeHne

HenpaBunbHbI pasmep nnm Tmn
conna

Conno M3HOoLLUEHHO

HenpaBunbHoe nonoxeHune
perynmpoBOYHOro KonbLa

YnyyuTte NpUTOYHYHO
BEHTUMALMIO

3ameHuTe

3ameHuTe

WcnpasbTe
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CBoAHbLIN NUCT

Twn koTna

Tun ropenku

3aBopackon Ne

[JaTta moHTaxa

MoHTaXHuK
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