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1
MpeaynpexaeHus, npMMeHsieMble B TEKCTe

TwaTtenbHO O3HaKOMbTECb C HacTodAwmM PykoBogcTtBoM Ao Hadana paboTt no
MOHTaxy, perynmpoBke n texobcnyxmsaHuo ropenkn. Heobxoammo cobnogatb
WMHCTPYKUMKM HacToquwero PykoBoacTtea.

B atom PykoBoactBe mMcnonb3oBaHbl TpW TuNa npeaynpeauTenbHbIX TEKCTOB C
cumBonamn. Ob6paTnTe Ha 9TM TeKCTbl ocoboe BHMMaHue. [lpumeHarTCH
npeaynpeauTenbHble TEKCTbI Cneayowero Tuna:

OCTOPOXHO! BbyabTte octopoxHbl! [laHHOEe npefocTepexeHme ykasbiBaeT Ha TO, YTO
Hecob6noAeHNe MHCTPYKLMIA MOXeT OblTb ONacHbIM 1 MPUBECTU K TpaBMam.

“ NPEOYNPEXOEHUE! bByabte akkypaTHbl! [laHHOe npepynpexaeHune ykasbliBaeT Ha

() TO, 4TO HecobniogeHwe WHCTPYKUMIA npu paboTe C TOpenkon MOXEeT Bbi3BaTb
NnoBpeXAeHME Y3NOB U FOPEnKn, Nnn HaHecTn yuwepb B TEXHONOrMYECKOMY NPoLEcCy U
OoKpyXatollen cpepe.

BHumaTenbHO npountante gaHHoe npumedaHme! OHO COLEPXUT BaXKHYHO

!
Brunm! nHopmauumto.

XPAHUTE HACTOALLEE PYKOBOACTBO C NPUITOXEHHbIMU
SNNEKTPOCXEMAMU NOA PYKOWU, HEOAJNEKO OT NOPEJIKWU!

11
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O6buwee

MNopenkun Oilon RP-250 M n -280 M npegctaBnsitoT cob0on NONHOCTbIO aBTOMATUYECKME TOPESKM
C MOOynupyKLWMM yrpaBneHnemMm pAnsd CXuraHuss masyTa W, KpaTKOBPEMEHHO, ferkoro
On3enbHOro Tonnmaea.

Otn ropensikmn Moryt npumMmeHATbCA B OONbLUMHCTBE OTOMUTENbLHbLIX CUCTEM, Hanpumep, B
BO,IJ,OFpeIZHbIX M NapoBbIX KOTNax U BO3AYyLWHbIX o6orpeBaTen;|x.

Bosgyx ons ropeHust nogaeTcs BEHTUNATOPOM, PachoOfOXXEeHHbIM B O4HOM KOpPMNyce C roperikomn.
BeHTuUnsaTOp paccunTaH gns nogayun Bosgyxa nof AOCTAaTOYHbIM, CTabunbHbIM JaBneHueM, npu
YyeM nonyyaetcs 6e3ynpeyHbIn PO3XKUT 1N XOPOLLEeEe KaYyeCcTBO FOPEHNS B COBPEMEHHbIX ToMKax.

[openka npurogHa pAns CXWraHus MasyTa C BA3KOCTbIO He Bblwe 250 mwm*/c (cCT) npu
Temnepatype +50 °C. [Ina ropenok co CnyTHMKOBbIM MoforpeBaTenemMm Oonyckaetcsl BA3KOCTb
He Bbiwe 650 mm?/c (cCT) npu Temnepatype +50 °C.

Tonnueo, nocTynawwee K ropenke, AOMKHO OblTb NpodunbTpupoBaHa nepen TOMMUBHLIM
Hacocom. CteneHb omunbTpaummn gonyckaertcsa o 125 um.

BsaskocTb TOonnmBa, noctynarwuiee k ropenke, gonyckaetcs ot 4 go 70 mwm?/c (cCrt). aBneHue
TOMNMBa Ha BXOAEe B rOpernky ykasaHo B pasgene «[laBneHue TonnvBa Ha BXOo4e B Hacoc»
HacTosLLEero pykoBoacTea.

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

Tonnueo nogorpeBaeTcs 4O TeMNepaTypbl pacnbifieHUs MPU NOMOLLM NModorpeBaTensl ropesku.
TemnepaTtypa perynmpyeTtcsi 3NeKTPOHHbIM PerynsTopoM.

KpaTkoBpeMeHHO [onyckaeTcs Takke CXUraHue merkoro Xuakoro (Ou3enbHoro) Tonnvea C
BA3KoCTbIo OT 4 go 12 mm?/c (cCT) npu Temnepatype +20 °C.

MakcumanbHoe gmanasoH perynupoBku ropenku: 1:2,5 (100 - 40 %)

Makc. noTpeBbHOCTb BO3ayxa ANS ropeHus: Ha Kaxable CXKuraemble Kuno Tonnuea TpebyeTtcs
15 m® Bo3gyxa

ABTOMaTVKa ropenku ynpaernsieT U KOHTponmpyeT paboTy ropesnku.
MOLLHOCTb roperiku ynpaBnsieTcsl perynsTopom.

CepBOMOTOP U MPOMOPLMOHM3ATOP YNPaBMST MpPaBWUiIbHBIM COOTHOLLEHMEM BO3gyxa C
TOMJSIMBOM B 3aBUCUMOCTU OT Tpebyemoi Npon3BoANTENbHOCTMY.

Knacc 3awmnTbl ropenku: 1P20

HanpsixkeHue ynpasneHus: 230 B (-15 %...+10 %), 50 'y, 1-¢pasHoro Toka
HanpsikeHue nutarowen cetn: 380...420 B, 50 Iy, 3-cpasHoro Toka
(no cneuygsakasy 440 B, 60 'y, 3-cpasHoro ToKa)

TemnepaTypa okpyXatLlen cpebl Npyu paboTe ropenku gormkHa obitb 0...+40 °C.
[o nepBoro nycka ropenkm Heobxoaumo NpoBEpPUTh:

e  NPaBUINbHOCTb NOAKMOYEHUI (MPaBUbHOE HanpaBfieHne BpalleHus aBuratens),
e  NPaBUIIbHOCTb HACTPOWNKU PEryNnATOPOB M YNpaBnsAoLWmNX YCTPOUCTB KOTNa,

e  YTO KOTen c o6opyagoBaHMeM roToB K aKcrnnyatauum,

e YTO B CUCTEME OTOMIEHUs AOCTAaTOYHO BoAa,

e  YTO Ha ropersky noctynaeT 4OCTAaTOYHO BO34yXa ANS ropeHus,

e YTO KNnanaHbl U KpaHbl TpybonpoBoda OTKPbIThI

o Hanuyne Tonnuea B bake,

e  MoaxoAsiyto TemMnepaTypy Tonnmea (BS3KOCTb),

e cobniogeHne UHCTPYKUUIA N3rOTOBUTENEN KOTMA N FOPErIKM.

oilon
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NMPEOQYNPEXAOEHWUE! YctaHoBuTe ropenky Takum obpa3omM, 4Tobbl OHa He
BnGpupoBana. Bubpauns MoxeT NOBpeaAnTb ropesnky n ee KOMMNOHEHTOB.

.
—

~

NPEAYNPEXOEHUE! [Jo nepBoro nycka BbiNyCTUTE BO3AYyX M3 TOMMMBHOIO Hacoca u
ybeautecb B TOM, 4TObObl Hacoc He pabortan BxonocTtyt. CM. pasgen «ToOnfuBHLIN
Hacoc».

-

NPEOYNPEXOEHUE! [Jo paGoTbl Ha AM3enbHOM TOMNMBE, HEOOXOAMMO OTKIHOYUTL
nogorpeeartenb TonnMBea.

OCTOPOXHO!
B cnyyae noxapa unu np. onacHocTu:
- OTKMOYUTE TOK C Fropernkm
- NepeKkponTe rnaBHbIA OTCEYHON KpaH Tonnmnea, HaxXoasAWNNCS BHE
34aHus
- NpMMUTE Heobxoanmble Mepbl
- CBSDKUTECH C OEXYPHbIM.

OCTOPOXHO! He ncnonb3yiTe OTKPLITOrO OFHA NPW NPOBEPKE FOperiku Unm Kotna.
He xpaHuTe orHeonacHble BewecTBa B KOTEMbHOM NMOMELLEHUN.

OCTOPOXHO! [MpoBepbTe, UTO MIOKMN KOTNA 3aKpbiTbl BO BpeMS nycka u paboThbl.

OCTOPOXHO! He npukacavtecb k TonnmBHoMmy TpybonpoBogy BO Bpems paboThbl
ropenku. Tpybbl ropayu.

OCTOPOXHO! He npukacantecb K pbldaram W Taram npornopuuoHmMsaTopa W He
OCTaBbTE MPEAMETOB Y HUX BO BpeMs paboTbl FOPESKM.

« (€ = (e € €

OCTOPOXHO! [Mpu NOBbIWEHHOM LWYME B KOTENIbHOM MOMELLUEHUM Heobxoaumo
HOCUTb 3aLUUTHbIE HAYLUHUKW.
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4

MoHTax ropenkum u perynvpoBka B COOTBETCTBMM C MHCTPYKUMSAMM W PETYNSPHbLIA CcCepBuUC
rapaHTupytT 6ecnepebonHyo paboTy ropersku.

BHum! MoHTax n TexobcnyxvmBaHMe HacTosLWen ropenku, pabortatllen Ha masyTte, MOryT
OblTb  BbIMNOJIHEHbI  TOMBbKO  KBANUMUUMPOBAHHBLIM  CMEUUanMcToM C  y4eToM
TpeboBaHM K KOMNETEHTHOCTU CMELManMCToB HedpTerazaoBoro o6opygoBaHus.

FopenKy cneayet yCTaHOBUTH Tak, yToObl Ban ABuratens Haxogunca B rOPpM3OHTaNIbHOM
NONOXEeHUN; ogHAKO, Npun 3TOM, ropesika He gOoJIXHa ObITb pacnonoxXxeHa BBepx AHOM.

Mcnonb3yite TONMbKO OpurMHanbHble 3anacHble Yactu. [pu 3akasde 3anyacten Heobxogumo
yKasaTb TUM 1 3aBOACKOW HOMEP ropenku (CM. Ha Tabnuyky ropenku).
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5
3. TexHuYecKue faHHble roperiku

Twn ropenku RP-250 M RP-280 M

MoLwHocTb, Kr/4 58 - 282 80 - 308
kBT 650 - 3200 900 - 3500

[Osuratens ropenku

3~,400B, 50 'y

MowHocTb, KBT 7,5 7,5

Tok, A 14,7 14,7

CkopocTb Bpall,., 06/M1H 2855 2855

lMporpammHoe pene LAL1.25 LAL1.25

CoeauH. Tonn. wnaHra

-oTCcoC R %" R %"

- BO3BpaT R %" R %"

TonnmBHbIN Hacoc TA3 TA3

MoporpeBaTtens

3~,400B, 50 'y

MolLlHoCTb, KBT 12 12

MasyT 1 kr = 11,33 kBT
OunsenbHoe Tonnueo 1 kr = 11,86 kBT
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MoHTax ropenkmu

41.

4.2.

4.3.

44,

KpenneHue ropenku

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

Mpoknaaka

MoHTaxHasa nnuTa
Kepamunyeckas BaTa nnmv cooTB.
O6mypoBka

AOWN -

s D4
"openka Pasmepbl B MM
& D1 @ D2 & D3 & D4 L1 L2
RP-250 M 270 310 M16 290 300 365
RP-280 M 300 340 M16 320 312 365

MoBopoT ropenku

B CTaHOapTHOM MUCMNOJIHEHUN Toperika OTKpbiBaeTCA HaleBO. FopenKa MOXeT OTKpbIBaTbCA nuoéo
Haneso nnbo HanpaBso NPOCTO N3MEHNB MECTO LLUAPHUPHbIX NanbLEB.

|\ NPEOYNPEXOEHUE! lMepen oTkpbiBaHNEM FOPENKU BbIKIIOYUTE HaNpsXeHue.

AneKTpuyeckme coeguHeHus

BmecTe C ropenK0|7| NoCTaBNATCA AJIEKTPOCXEMBbI, cornacHo KOTOpPbIMU ropernka
nogknwo4vaetcsa. ogknioyeHne ropenkm K 3J1eKTpoceTu Heobxoaumo ocyiecTBUTb C y4eTOM
0bLWKNX M MECTHbIX yKa3aHMVI, a TaKxe TpeGOBaHMVI K 3NeKTpn4eCKnMm noaKn4YeHnam,
Bbl3BaHHbIX CaMbIiM\ NOAKIMHOYaeMbIMU 3ﬂeKTp0ﬂpM60paMl/l.

CoepuHeHue ropesiku K TonJimuBHoOMy pr60l1pOBOAy

Mpu nocTaBke ropernka oOcCHalleHa AOns paGoTbl B ABYXTPYGHOW TonnuMBHOW cucTteme. B
ABYXTPYBOHOI cucteme UMeETCs U BcacbiBatowas U Bo3BpaTHas Tpyobl.
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4.5.

TexHonoruvyeckas cxema, npumep

1 [HeaspaTtop 11 [OaBneHue Tonnuea 1 - 5 6ap
2  OrpaHununTenbHbIV KnanaH 12 Topenka
3 KnanaH perynupoBku gaBreHus 13  Bsaskoctb Tonnuea <400 mm?/c (cCrT)
(Ha nerkom Tonnuee) 14 HarpeBatenb
4  ounbtp 400 um
5 ®unbTtp 250 pum A [opsiyasa Boga K Har. LeHTpy
6 dunbtp 125 um B [opsa4vasa Boga OT HarH. LEHTPbI
7 HarHeTaTenbHbIN LEHTP C TonnuBo K Har. LeHTpy
8 bBnok dunbTpos D Tonnueo Kk ropesnke
9 Makc. paBneHue Tonnmea -0,3 6ap E TonnuBo oT ropenku
10 Bsaskoctb Tonnuea <70 mm?/c (cCT)

Mpon3BoAUTENBHOCTE HarHeTaTenbHOro LEeHTpa AomkHa ObiTb Ha 200 Kr/4 Bbile CXUraemoro
KonuyecTtsa Tonnuea. Hanpumep, npu npoussogutenbHocTu ropenku 200 kr/y = Tpebyemas
NpoM3BOAUTENLHOCTb HarHeTaTenbHOro LueHTpa ok. 400 kr/u.

BHum! B cnyyae kpaTKOBPEMEHHOIO CXMUraHus OM3eNbHOro Tonnmea, HeobXxoaMMO OTKPbITh
NPOCBEPEHHbIA OrPaHUYNTENbHBIN KnanaH U yCTaHOBUTb PeryrupoBOYHbIA KnanaH
Ha BO3BPATHYI NMUHUIO. PerynMpoBOYHbLIN KnanaH BO3BPaTHOW NUHUKU AOMMKEH BbiTb
oTperynupoBaH Ha 0onee HU3Koe AaBfeHue OTKPbITUSA, YeM pPerynmpoBOYHbIN
KnanaH HaCOCHOM CTaHUMMW.

[easpaTop OOMKeH HaXOAUTLCA Kak MOXHO Grnvxe oT ropenku. Tpy6GonpoBoabl OT Aeaspartopa
K ropernke AOSKHbl BbITb CHaBXeHbl CMyTHUKOBLIM MOLOrPEBOM.
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PaboTa ropenku

5.1.

Onucanue paboTbl

MpepBapuTenbHas npogyBka NpPoOM3BOAUTCSA C 06bEMOM BO3fyxa MOMHOW MowHocTu. Bo Bpems
NPOTOYHO-LMPKYNSALMOHHOW NMPOMbIBKM MarHuTHein knanaH (NC) 3akpbIT, @ MarHuTHbel knanaHd (NO) n
rMaBHbIN MarHWTHBIN KNanaH OTKPbITel. [1py 9TOM TOMMMBO HE NOAAETCA B PErynMpoBOYHbINA KaHar, a
TONBbKO A0 COMMOBOro knanaHa paboyero kaHana, KOTOpbI MPOMbIBaeTCcs (NogorpeBaeTcsl) BO BpeMs
aToro umkna. Perynsatop TemnepaTtypbl TONNMBa KOHTPOMMPYET, YTO TemnepaTypa goctaTovHa BO
BPEMS LIMKIOB NPOMbIBKM U pacnbINEeHNs.

Mocne okOHYaHUSA UMKNa MPOMBLIBKM CEPBOMOTOP MOBOpPaYMBaETCA B MOMOXEHME po3Xura v knanaH
(NC) otkpbiBaetcs un knanaH (NO) 3akpbiBaeTcs. [aBneHne Tonnmea AeNCTBYET B PEryriIMpoOBOYHOM
kaHane conna. lNogaya TonnmBa B conne OTKPbIBAeTCS.

Bbixogawmn mn3 conmna pacnbifieHHbIA TOMMAWBHBLIA TyMaH 3axwuraetca BO3AEeNCTBUEM WUCKPbI.
Perynatop nogayn perynupyeTt cCXuraemoe KONM4yecTBO Tonmnusa (T.e. MOLHOCTb FOpenku) nytem
apoccenupoBaHust obpaTHoro TedeHusa Tonnuea. lNpu paboTe Ha YAaCTUYHOM MOLLHOCTWU, perynatop
nogayun OTKPbIT, @ NPU MNOSTHON MOLLHOCTU 3aKPbIT.

Bo Bpems paboyero umkna perynsatop MOLIHOCTU ynpaBnseT CEPBOMOTOPOM, KOTOpPbIA ynpas-naet
perynatopoM Mofayu TOMMAMBA W BO3AYLWHbLIMW 3acloHKaMuM B AuanasoHe MexXay YacTUYHOW
MOLLLHOCTM U MOSIHOW MOLLHOCTW B 3aBMCUMOCTM OT notpebHocTu. Ecnu ropenka octaHaBnu-BaeTcs,
mMarHuTHbIn knanaHd (NC) n rnaBHbIl MarHUTHbIN KnanaH 3akpbiBalTCHA, a MarHuTHbln knanaH (NO)
OTKpbIBAETCHA U JaBrieHMe TONMMBa pasrpyxaeTcsa Yyepes COnmoBON KranaH.

WronbuyaTbli KknamaH conna 3akpblBaeTCs YCWUIMEM MPYXUHbl COMMOBOrO KnanaHa, npekpaliasi
nogayy tonnuea K confy. Ha nonHom MOLWHOCTM faBneHue pacnblieHns coctasnset 2500 - 3000
kMa (25 - 30 6ap). aBneHne obpaTHOro Te4YeHUss TONMMBaA B perynatope nogadu B Mono- XeHun
po3axura coctasnseT 700 - 1000 kMa (7 - 10 6ap) u npu yactuyHom mowHocTm 900 - 1200 klMa (9 - 12
6ap). [laBneHue obpaTHOro TeYeHNs1 3aBUCUT OT MONOXEHUS perynsaropa nogayu.

B uenax noBblWEHUs HaOeXHOCTW, B coeauHuTene MarHutHoro knamaHa (NC) ycTtaHoBreHa
apoccenbHasi npobka ¢ npoxogHbiM oTBepcTvem @ 1,5 Mm. C nomoulblo Npobku rapaHTupyeTcs
CUNbHbIV YNpaBnsoLWKiA NOTOK TONMMBA, AaBNEHWe KOTOPOro HanpaeneHo K Urfe ¢ NPYXUHOW.

Cwm. Takxe pasgen «ABTomaTtuka ropenku: OnncaHue paboTbi».

BHuwm! Mpu cxuraHnm gusenbHoro Tonnvea, gaBneHune pacnoinieHns coctaenset 20 - 25 Gap.

HeobxoaMmo nogkniovnTb ropernky K LLVIpKyJ'IﬂLJ,VIOHHOVI TOM/IMBHOMN CUCTEME B

BHum! N o
COOTBETCTBUM C TEXHONTOMMYECKON CXEMOMN.

. 1 ConnoBow knanaH
o
f éﬁﬂ”mﬁ“ P > = 2  MaHomeTp
_ ] rassy 3  MarHutHbin knanaH, NO
= 4 MarHuTHbeIM knanaH, NC
2 3 4 5 [ naBHbI MarHUTHbIN KianaH
N\ ¥ . 6 MaHomeTp
7

D@% Ca PerynupoBka Temneparypsl +
\ HWKHUNA Npegen

14 -

‘ s 8 TonnuBHbINA Hacoc ¢

@ asuraTtenem
X4 & 9 TepmomeTp
’ 10 O6paTtHbIn KnanaH
_ 11 TNoporpeBatenb
Yo s 12  Peryndarop nogayu tonnuea/
CepBOMOTOP
- 13  ®unbTp, NocTaBnsaeTcs
| d OTAENBbHO
\ 14 Pene makcum. gaBneHus
. o I (cornacHo EN 267)
15  OrpaHuunTenbHbI TepMocTaT
= 16 [OpoccenbHas npobka & 1,5 mm
% A Tonnueo K roperke

B Tonnmeo OT ropenkm
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NMPOMbIBKA PACTbINEHNE OCTAHOBKA

I
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6. ABTOMaTUKa ropenku

6.1. Cxema umknoB paboTbl

-
L] [] Lt

— A I O] I m

1
e
p_l@3211.1
(I I pzzZzz7772772)
Tpe6yeM|>|e BXOAHble CUTHanbl Nporp. pene CvrHansl ynpaBneHuna ,D,OI'lyCKaeMbIe BXOAHble CUrHanbl Nporp. pene
A KoHTyp paboThl N  ConnoBow knanaH
B  [swr. ropenku (BeTUNATOP/TOMM. HAcOC) O CwrHan nnameHm
E [naeHbI TONNKMBHBIN knanaH, NC
F  TpaHcdopmaTop 3axuraHus W T[lporp. nepekntoyaTesib CTouUT
G MarH. knanaHbl KoHTypa ynpasn., NC n NO X XonocTble waru o0 CamooCTaHOBKU
H Perynarop mowiHocTH NporpamMmmMHOro nepeknyarens
J BosgyLuHble 3acnoHKu
K  PerynupoBouHbii donaHey,
L CepBomoTop *  Tpebyembli NyCKOBOW cuUrHan K
M  Perynatop nogadyv Tonnvea 3aXuMy 8 NnporpamMmmHoro pene
YcTaHaBnMBaeMble TOYKM BKITHOYEHUS HA KyNaykoBbIX AMCKax cepBoMoTopa
I = TOYKa BKIMOYEHUS NOSHON MOLLHOCTH
I = To4ka BKIOYEHUS NOMOXEHNS «3aKPbIT» CepBOMOTOpa Nocne NOAKOHTPONbHOro
OoCTaHoBa
III = TouYKa BKIHOYEHUA peXmMmMa po3xura
IV = To4ka BKMOYEHMS YAaCTUYHOW MOLLHOCTW A0 NEPEXOAA B 30HY MOAYIMPOBAHNS
V = Tou4Ka BKM. YacT. MOLLHOCTU Ha HWXHUI npegen pexuma moaynuposaHus V-I)
VI = He ucnonb3yeTcs

VII = He ncnonb3yeTtcsa
VIII = He ucnonb3yerca
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OnucaHue paboTbl

1

1.1

Ycnosua ans nycka

e nomMexu 1 6NOKNPOBKN KBUTMPOBAHbI

e KOHLEBOW BbIKMNtOYaTENb NtoKa ropenky 3amkHyT

e fepeknioyvaTens yrnpasneHus nogorpesaTerns B NonoxeHun 1 (Nogorpes BKIIOYEH)

e nepekniyaTenb ynpaeneHusa B nonoxenun 2, 3, 4 unn 5 (A)

e porpaMmMHoe perie B UICXOQHOM MOMNoXeHuu (ykasaTens perney cumsorna 4)

e TemnepaTtypa TONMMBa > MUHUM. UMK perynsatop TemnepaTtypbl (MMHUM.) BannacmpoBaH
B nonoxeHun 0 nepekntoyaTens nogorpesatens (gmus.tonnuneo) (A)

e KOHTAKT BKNIOYEHMWA/BBIKIIOYEHNS TOPENKN B PEryNATOPEe MOLLUHOCTU 3aMKHYT Unu
BannacupoBaH Npu nepeknyaTene ynpasneHns B NONOXEHUN PyYHOro pexuma 3, 4
mnn 5 (A)

e BHELUHMEe KOHTaKTbl KOHTYpa ynpaBreHuns 3amkHyTbl (A)

e Tpebyembllii cUrHan nycka oT KOHLLEBOro BbIKMOYaTeNsd TOUYKN BKoYeHns 11
CepBOMOTOpa MoCcTynaeT Ao 3axuma 8 nporpamMHOro pene

e KOHTaKT TepmocTaTa UM npeccocTaTta KoTna 3aMkHyT (A).

(A) = kOHTYp paboThbl (cMrHanbHas namna)

Myck (ykasaTenb NPOrpaMMHOrO perie coBnaaaeT ¢ CUMBOJIOM 4)

e KOHTYp paboTbl 3aMblkaeTcs (CUrHanbHasa namna 3axuraeTcs)

e MycKoBas nNporpamma nporpaMmmHOro perne 3anyckaercs

e [BUraTenb ropesikv (BEHTUNSATOP/TOMMMBHbIA HACOC) 3anycKaeTcs U rMaBHbIA TOMMMBHBIN
KrnanaH OTKpbIBAeTCS U UMPKYNSILMOHHAs MPOMbIBKA COMMIOBOrO KranaHa Temnsbim
TOMSIMBOM HaYMHaeTCs

e npeABapuTernibHOE 3aXxuraHue HaunHaeTcs.

YkasaTtenb NporpaMMHOro perie coenagaeT ¢ CUMBOIOM A
e CEpBOMOTOP MEPEexXoauT A0 TOYKM BKMoYeHUs I (OTKpPbITble BO3AYLUHbLIX 3ACIOHOK)
e MporpamMHblii NepeknoYyaTenb CTOUT BO BPEMS ABWXEHUS CeEpBOMOTOpa.

CepBomoTOp nepeluen Ao TOYKN BKNIOYeHNS 1

e HeobXxoauMbIN curHan nycka o 3axuma 8 nporpaMmmMHOro perne oT KOHUEBOro
BblKNlOYaTens To4ku BknodeHus 1. B gpyrom cnyyae nyckosas nporpamma
oCTaHaBNMBaeTCs M NporpaMMHOe perie OCTaeTCcs B 3TOM NONOXEHUN (y cumBora A)
oXumaaTb curHana nycka (6e3 61mokMpoBkm).

e npegBapuTenbHas npoayska (22,5 cek.) C HOMUHanbHbIM pacxogoM Bo3gyxa
Ha4nHaeTcs.

YkasaTenb nporpamMmmHoro perne cosnagaet ¢ cumsoniom H
e MpoBepKa KOHTYpa KOHTPOMS Hanuuua nnamMmeHu
e OTKIIHOYeHMe B Cllydae nNoMexun B KOHTYpe KOHTPONA Hann4yna nnamMmeHu.

Ykasatenb NporpaMMHOro perne cosnaaaet ¢ cuMeosniom ¥

e npegBapuTenbHas npogyeka (22,5 cek.) BbIMOJSIHEHA

e CEpPBOMOTOpP MEPEXOAUT A0 TOYKM BKtoUdeHUst ITT (MOLWHOCTb 3aXXuraHus)
e MporpamMMHbIV NepeknyaTenb CTOUT BO BPEMS ABMXEHNSA CEpBOMOTOpA.

CepBomoTOp nepeluen 4o ToYku BkaoveHus 111

e HeobXxoAumbIV cUrHan nycka Ao 3axuma 8 nporpaMMHOro pene OT KOHLEBOro
BblKIto4YaTens Toyku BkntoveHms II1. B gpyrom cnyyae nporpamma nycka
ocTaHaBfMBaeTCs U NporpaMmmHoe pesie octaeTcs B 3ToM MecTe (y cumeona V)
oXmaaTb curHana nycka (6e3 61oKnpoBkm).
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12

3awmTHoe Bpems (5 cek.) HauynHaeTca

KOHTaKT perie MakCcMmMarbHOro AaBrieHUsl XXMAKOro Tonnnea B BO3BpaTHOM KaHane
norkeH bbITb nepekntoveH B nonoxeHue (C/NC)

MarHuTHbIM knanad NC B KOHTYpe ynpaBreHuss CONoBOro krnanaHa oTKpbIBaeTcs U
mMarHuTHbIM knanaH NO 3akpbiBaeTcs

COMMOBON KranaH OTKpbIBaeTCH Korga TONnvMBO NOA AaBlEHMEM BXOAUT B €ro
perynmpoBOYHbIN KaHan

pacnbifieHne TONMMBa HaYMHAETCA No4 AaBMNeHNEM pexnma posxura

TOMMMUBHBIA TYMaH 3a)XuUraeTtcs OT UCKpbI.

YkasaTenb NnporpaMMHOro pene cosnagaeT ¢ cumeonom 1

3almnTHoEe BpeMs (5 cek.) okoHYaeTcs

A0 3TOro MOMeHTa nnamg AoJmKHO ObITb 3aXxaTo. B Opyrom cnydae Bbl3blBaeTCHd
OTKJTIOYeHue nporpaMmMHOro perne npu oTCyTCTtBun CUrHana Hann4dma ninameHu.
cpabaTtbiBaHVe pene MakCUMarnbHOro AaBreHWs XMAKOro Tonnnea B BO3BPaTHOM KaHane
BbI3bIBAET NpekpalleHne nogaym Tonnmea. ATo Bbl3biBAeT OTKIIHOYEHMEe

nnamsi roput Ha 3agaHHOM MOLLHOCTM 3aXXUTraHUs.

YkazaTenb NporpamMMHOro perie coBnagaeT ¢ CUMBOJIOM | (paboTa)

nporpaMmHbIv NepekniYvaTenb oOCTaHaBNNMBaeTCHa Ha Bpems paboTol

curHan ynpasneHus oT 3axuma 20 nporpamMmmMHOro pene Ha Bpems paboThbl
CepBOMOTOP NEpPexoauT A0 TOYKM BKNoYeHns IV (< V) nepen nepexofoM Ha 30HY
MoAynupoBaHus (3oHa mexay Tovkamm V n I)

Korga Harpyska 6onblias n ropenka pabortaeT NocToAHHO, perynatop mowHocTth (PID,
TPEXMNO3MLMOHHbIV PErynaTop) perynupyet MOLHOCTb roperiku B AuanasoHe
MOOYNMPOBaHUA B 3@aBUCMMOCTU OT Harpy3ku. CurHanamm «yBenumyeHus» unu
«YMEHbLUEHUA» OT pPerynatopa MOLWHOCTM - UMK Ke, Ha PYYHOM pexunme,
nepeknyaTenem ynpaBneHns - ynpaenseTcs CepBOMOTOP BO3AYLIHbIX 3aCMOHOK U
perynsaTopa nogayv Tonnuea B HanpasfieHWe OTKPbITUS UMW 3aKPbITUS B 3aBUCUMOCTU OT
Harpysku.

ropenka pabotaet Takum o6pa3omM noj KOHTPOS0 NPOrpaMMHOro pene v noa
yrnpaBneHnem perynsiropa MOLHOCTU B COOTBETCTBMM C 3aaHHbIMW NapaMeTpamMu 1
DYHKUMAMN (CM. AOKYMEHTALMIO perynaropa)

ropernka BbIKI04aeTCH, Korga Harpyska Hu3ka u pakTudeckoe 3HavyeHume ynpasnsioLen
BENNYMHbI TEXHOJOMMYECKOro NpoLecca NpeBbIlaeT YCTaBKy npeaena BblKMoYeHNs
ropenku Ha perynarope, unv nog ynpasneHnem TepmocTtata/npeccoctarta kotna. Ha
PYYHOM pexmMme roperika BblKoyaeTcs TONbKO No4 ynpasneHnem Tepmoctara/
npeccocrtarta Kotna

OCTaHOBKa ¥ MOBTOPHbIN NycK (nepemblvka «By» yGpaHa oT wTekepa NporpaMmmMHoOro
pene) ecnu curHan Hanuyusa NnameHn noTepseTca Bo BpeMs paboTbl unu gaeneHune
XMAKOro Tonnmea B BO3BPATHOM KaHarne MnoBbIWaeTCs CAMLWKOM BbICOKO

OTKIIIOYeHue (nepembiyka «B» nmeeTcd B LUTEKEPE MPOrp. pene) ecnu curHan Hanu4ms
nnameHun notepsieTcs Bo Bpemsa paboThl (3awmTHoe Bpems < 1 c).

lMepembivka «By» ybpaHa Ha 3aBoge.

MoOKOHTPOIbHbLIA OCTAHOB (KOHTYp paboTbl pasmblkaeTcs)

NporpaMMHbIN NepekntyaTens 3anyckaeTcs n paboTaeT 3a JONYCTUMOE BpeMms
nocnegytouero cropanus (15 cek.)

OoBuratenb ropesfikm octaHaBimBaeTca

rnaBHbIN TOMMUBHLIN KNanaH 3akpbiBaeTcs

B KOHTYype ynpaeneHus marHuTHel knanaH NC 3akpbeiBaeTtcs, a NO oTkpbiBaeTcs
COMJSIOBON KrnanaH 3akpbliBaeTcs, Korga AaBrieHne TonnmMBa OTCYTCTBYET OT
KOHTYypa ynpaBrieHus

nnamqa racHeT

C curHanom ynpasneHus oT 3axumoB 10 n 11 nporpammHoOro perne cepBoMoTop
nepexoauT 4o Toukmn BKItoyeHus I (BO3AyLIHbIE 3ACNOHKN B NMOJTOXEHNE «3aKPbITO» U
perynsaTop nogayun B NOMOXEHNE KOTKPbITO»).
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11 YkasaTenb nporpamMMHOro pere cosnagaeTt ¢ CUMBOMOM <

e MporpamMMHbIV NepekniYaTens ocTaHaBnNnBaeTcs

e [OnNycTUMOE Bpemsi nocrnenywowero cropanms (15 cek.) okaHuMBaeTcs

e HayMHaeTcsa TeCTUpoBaHWe C nmuTaumen nnameHn. OTKNOYeHUe No CUrHany ninameHm
C HebOMbLUON 3a4epPXKKOW, HAnp. B CreAyoLnX criyvasx:
- NriaMs He nNoracno no NpPUYMHe NPOoTEKarLWNX TOMANBHBIX KIlanaHoB
- MTOXHBIV CMTHan nnaMeHn no NpuYnHe gedekTa B KOHTYPE KOHTPOMS Hanmuus

nraMmeHun unm cooTB.

MOBTOpPHbIV NMyCK BO3MOXEH MPUW BbINOMIHEHUW YCINOBUIA Nycka (CM. MyHKT 1).

B cnyyae pedekta, nogaya ToOnnMBa HeMeANeHHO npekpawaeTcda. [lporpammHbIn
nepekni4vartens OLHOBPEMEHHO C YyKkasaTefieM OTKIIOYeHus ocTaHaBnueaetcs. CumBon vy
yKasatens nporpaMMHOro nepekniodatens ykasbiBaeT Tvn gedekta. B cnyyae oTknoyeHus,
ynpaBneHne MoxeT ObiTb cpasy Bo3BpalwleHo. [locne Bo3BpaTa (a Takke nocrne gedekra,
BbI3BaBLUETO MOAKOHTPOJSIbHBIA OCTAHOB MMM Mnocne Jobok noMexu nuTarlLlen Ccetn)
nNporpaMMHbIA NepekrnyaTens BO3BpallaeTcs 40 HavanbHOM TOYKU, MPU YEM TOSMBbKO 3aXKUMb
7, 9, 10 n 11 nporpaMMHOro pene nony4awT HanpsXXeHue B COOTBETCTBUM C MporpamMmmon
ynpaBneHus. ToNbKo Npy 3TOM NPOrpaMmMHoOE perne AOMyCcKaeT NOBTOPHbIN MYCK rOperiku.

BHum! He HaxumainTe KHOMKY Bo3BpaTa nporpamMmHoro pene sbiwe 10 cek.
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PerynupoBka ropernku

7.1.

MponopunoHnsaTtop

Cxunraemoe Konm4yecTBO TOMNMBa onpefensdeTcd Mo pasMepy conna M AaBreHUo TOMAUBHOIO
Hacoca. Perynsatop nogayu TonnvBa noj YynpaBfieHWEM cepBOMOTOpa perynupyetr obbem
BO3Bpaljatouero B 6ak tonnuea B 3aBUCMMOCTU OT Tpebyemoin MowHocTu. lMpu pabote Ha
YaCTUYHOM MOLLHOCTU, perynaTop nogavm OTKpbIT, KOr4a Yyepes Hero npoTekaeT MakcumarnbHoe
KONnM4yecTBO TOMNMBa, a AaBneHve BO3BPAaTHOro MOTOKaA WU MOLIHOCTb COMfla COOTBETCTBYIOT
pexumy. Npyu NONHOM MOLLHOCTWU perynatop nofayv 3akpbIiT, NPpU YEM 4Yepe3 Hero npotekaeT
MMHMManbHOE KONMYecTBO TOMMMBA, a AaBfeHne UMeeT MakcumarnbHoe 3HadeHue. Tpebyemoe
KONM4yecTBO BO34yXxa, COOTBETCTBYHOLlEE KOMUYECTBY CXUraeMoro TOnnmuea, perynupyeTtca npu
NOMOLLK perynnupoBoYHOro dnaHua (cM. pasgen «PerynupoBoyHbii hbnaHew»).

BHum! [1paBunbHOCTb pPerynnpoBOK NpoBepAeTCs C MOMOLbIO aHanmsa AbiIMOBbIX ra3oB.

e ——- A-408U

\
\
\
1

\ 7
1 BosayuiHble 3acroHKK A T[Nogaya Tonnuea
2  CepBomoTop B BosBpat Tonnuea
3 PerynupoBouYHbIi pblyar Bo3gyxa C Bosgyx
4  [pyxuHHas neHTta per. dpriaHua Bo3agyxa
5 Perynsartop nogayv Tonnmea
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CepBomoTop
SQM 50.481A2

Vil

L
I—
ASZ Vil

7

MNonoxeHunsa KyJ1a4KoBbIX OVNCKOB (KOHLl,eBbIX Bbleoaneneﬁ) HaCTpPOEHbLI NP NCNbITAHUAX Ha
3aBoge-n3rotoeutene crnegyrowmm o6pa30M:

I = ocTaHoBKa ropenku (oK. 0°)
III = pexum posxwura (ok. 30°)
IV = yacTuyHas MOLHOCTb, NMPY NEPEXOAE U3 PEXMMA PO3XKUIa Ha YaCTUYHYIO

MOLLHOCTb (OK. 40°)

\% = YacTh4yHaAa MOLWHOCTb, Npu nepexone C NoJiIHOM MOLLUHOCTN Ha YaCTUYHYIO
MOLLIHOCTb (OK. 45°)

= norHasi MowWwHocTb (0K.150°)
= [Ong perynupoBku (MoA KONnakom)
pacuenuTenb

=  HacTpoeH Ha 3aBoge-usrotosutene, HE TPOrAUTE!

o0 w > -
n

= WKara nokas3biBaeT TOJIbKO yroji noBopoTa BaJjia cepBoMOTOpa

lMNonoxeHunsa KyJ1a4KOBbIX OVNCKOB Ha PUCYHKE ABJTAKTCA YCITOBHbIMW.
Pacuenutenb (B) ocBoboxagaeT peryﬂVIPOBO'«-IHbIVI MEeXaHU3M O514 Py4YHOro nepemMmeLleHna.

BHum! PasHuua mexay 3HadeHusmu guckos IV 1 V gormkHa ObiTb np. 3 - 5°
MpumeHsaloTCA YepHyto Wwkany
Kynadkosble ancku VI, VII n VIII He npuMeHsTCA
ASZ (noTeHuMOMeETP) NPUMEHSAETCH TONbKO NPU HEOBX0OMMOCTM

OCTOPOXHO! He ocBoboaute pacuenutens C. MV3MeHeHMe NOMOXeHUs
Kyna4ykoBbIX OUCKOB MOXET MOBpeXgaTb CEPBOMOTOP WM PacCTPOUTb PEryriMpoBKY
ropenku.
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7.3.

TonnuBHBLIA HAacocC

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

BHuum! lNepenyckHas npobka AomxHa HaxoauMTbCH B CBOEM MecTe.

MakcumanbHoe gaBneHue n Temnepartypa TonnmMBa Ha Bxoge B Hacoc: 5 6ap +140 °C.
BsaskocTtb Tonnuea: 4 - 70 mm?/c (cSt).

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 Tpybonposoga HeOOX0OUMO YUMTbIBaTb NHCTPYKLUK
N3roToBUTENS Hacoca.

Bonee noapo6GHyto nHdopmaumio o Hacoce Bbl NonyynTe B MHCTPYKUMAX Hacoca,
NPONOXEHHbIX K PYKOBOACTBY FrOpesKu.

oilon

30110203RU



7.4.

17

JaBneHune Tonnmea Ha BXxoae B Hacoc

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

crniegyroLlen cxeme.

P(bar)

| PexkomeHayemsblin
ananasoH

, T C)
158

A-357C1

[laBneHune Ha Bxoge Hacoca npoeepdeTcda MaHOMETpPOM, NoAKIio4aeMbIM K KpbILLKE cbvmpra.
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PerynupoBo4Hbin conaHew

OTKpbITME BO3AYLUHbLIX 3aCIOHOK yrpaBnseTcs Npodunem npyXMHHOM NEHTbI PerynMpoBOYHOrO

dnaHuya. dopmMy IeHTbI

PErynvpyloT C MOMOLLbIO KY/aykoB W PEryrvpoOBOYHLIX BUHTOB.

[BWXeHMe NPYXMHHON NEHTbI NepefaeTcs BO3AYLWHbIM 3aC/lOHKaM C NOMOLLbIO pbivara. MNopaya
BO3JyXa B COOTBETCTBMM C pacxofoM TOMMMBA PErynupyeTcsi C NOMOLLbK PEerympoBOYHOro
dpnaHua. Ytobbl NpoBEpPUTL pe3ynbTaT CKUraHWs, HeobXoaMMO NPOU3BECTU aHaNn3 yxoasmux
ObIMOBbIX ra30B OTAENbHO Y KaXAOro Kyrnayka B guanasoHe MeXay MOMOoXeHWEM po3xura u
NosIoXXeHMEM MOSIHOM MOLLHOCTU. [Ana perynnpoBku HeobxogmMmo cHadvana ocnabutb (He 6onee
yemM Ha 1/4 kpyra) BMHTbI C BHYTPEHHMM LIECTUrPpaHHMKOM (5 LWT.) M nocne perynmpoBKu
3aTAHYTb UX.

Kapkac perynnpoBo4yHoro ¢pnaHua
PerynnupoBo4HbIf Kynadok
PerynupoBoYHbI BUHT
TapenbyaTasa npyxuHa
MpyxnHHas nexHTa

CTONOPHbIN BUHT NPYX. NEHTbI

OO WN -

O oo N

10

12

Hanpaensiowas npyx. NeHTbl
KpenexHbli BUHT HanpasnstoLLen
CTonopHas nnaHka

BuWHTBI ¢ BHYTP. wecTurp. (5 wr.)
CTONOPHbIN BUHT C BHYTP. LUECTUIP.
BWHT € BHYTPEHHMM LLECTUrPAHHMKOM

3ameHa NpyXMHHOMN NeHTbI
OTcoeanHUTE CEPBOMOTOP BMECTE C KpeneXHOoWN nnaTon n3 npornopumoHmMsaTopa
OTcoeanHnTe NepBbI pblvar U3 NponopLUnoHu3aTopa

OTcoegnHnTe PeErynupoBOYHbIV driaHey,

OTcoeanHnTe CTOMOPHbLIV BUHT NPYXUHHOWM NEHTbI 1 HanpaBnsoLyl. 3ameHnTe

MOBPEXAEHHYIO NEHTY Ha HOBYIO.

C6opka nponsBoguTcs B 06paTHON NocrenoBaTeslbHOCTM.
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PerynupoBka ropeno4Hou ronosku

HacTpoiika conna u 3neKkTpoaoB 3aXuraHus

PacctosiHue conna oOT 3MnekTpodoB 3axuraHus u auddysopa a Takke 3as3op Mexay
3NeKTpoAaMm JOIMKHO COOTBETCTBOBATL pa3mepy, yKadaHHOMY B PUCYHKE.

= 17
=35

12

N
vZZr XTI

I

o)

1
N

— ="

PerynupoBka CKOpOCTH NpoxoAa Bo3gyxa B roperioyHOMn rorioBke

CkopocTb Npoxofa Bo3gyxa Yepes ropenioyHyto rofioBKy perynupytot ocnabneHnem CTonopHbIX
BUHTOB pPerynupoBoYHOro komnbua. [lpn 3TOM perynupoBOYHOE KOMbLO nNepemMeltaercs no
HanpaBneHutio UunuMHApa W 3a30p Mexay perynupoBoYHbIM KOnbLOM U Anddysopom
nameHsetcs. MNMpu pabote Ha HU3KUX MOLLHOCTSIX, KOMNbLIO HAXoAUTCSA B NepeaHeM NonoXxeHuu, a
Ha OonbLUMX MOLLHOCTSIX — B 3agHeM. Ecnu perynvpoBo4HOe KOmMbLO Npu OTperynmpoBaHHOWN
NMOSTHON MOLLHOCTM HaxoAMUTCS B CIMULLKOM NepefHEM NofoXeHUn, CKOPOCTb BO3yXa Ha rofnoBke
BbICOKa, YTO 3aTpyaHSAET 3axuraHve, Unm xxe Bosayxa He byaeT 4OCTATOYHO AMS KAYeCTBEHHOro
ropeHus (bonblwoe copepxaHue yrapa, CO). Ecnu perynupoBo4HOE KOMbLO Haxogutcs B
CMWLLKOM 3a4HEeM [MOMOXeHUM OTHOCUTeNbHO Tpebyemol MOLLHOCTW, CKOPOCTb BO34yxa
CMULIKOM HMU3Ka, YTO YXyAwaeT KayecTBO ropeHus (cogepxaHve O, CrAUWKOM BbICOKO).
lMpoBepbTe Ka4eCTBO ropeHns npyv NOMoLIM aHanusaTopa AbIMOBbIX ra3oB. CoaepxaHue caxu
(umcno baxapa) gomxHo 6bITb < 1.

Unnungp
PerynnpoBoyHoe Konbuo

1 2 3 4
Avdbdbysop

W A \[
YanuHeHne ropenoyHon

= — rONIOBKY

dukcaums perynmpos.
Konbua

AOWON -

(&)

g A-482V

BHum! Ecnu mecTo KonbLa oTHOCUTENbHO Anddy3opa MEeHSETCS, TakKe CKOPOCTb U pacxo
Bo3gyxa MeHsTcs. [lpoBepbTe pe3ynbTaT CKUraHus aHanM3om AbIMOBbIX ra3oB U
nogperynupynte nogady Bosgyxa.
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Perynatop mowHoct RWF40

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

[ncnnen BepxHen akTyaribHOM BEMUYUHBI (KPACHbIN) MOKa3biBAET akTyanbHYK BENTMUYMHY U
BENUYMHBI MapameTpa pasnu4YHbIX YPOBHEN.

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

PasgeneHne ypoBHemn:

e OCHOBHOW 3KpaH

e YypOBeHb onepartopa

e YpOBEHb NapameTpusaLun

e YPOBEHb KOHPUTrYpUpOBaHUS

pO
a0
>0
O
50 7O

a
€

®Q

A-434V
OCHOBHOW 3KpaH:

Bce ancnneun 3a)xokeHbl; AUCNNEn TOYKN YCTaHOBKN MuraeT ok. 10 cekyHa nocne nogayu
nUTaHus.

AKTyanbHas BenuyuHa nokasaHa Ha BepxHem aucnnee. LED py4yHOro ynpasneHus BKITHOYEH.
B 3aBnCMMOCTM OT pexuma ynpasreHus u Tuna peryndaropa Todka yCTaHOBKU UMK YPOBEHb
pY4YHOro NonoXxeHue nNpmeoaa nokasaHbl Ha AUCMNee TOYKN YCTaHOBKU (3eneHbIn).

Ecnu He genctena onepatopa, perynsarop aBToMmaTMyeCcku BO3BpaLLaeTcs Ha OCHOBHOM
aucnnen nocne npubnuantensHo 30 cekyHA.

OTOT ypOBEHb 3anyckaeTcsi C OCHOBHOMO Ancnnes.

YpoBeHb onepaTopa:

Toukn yctaHoBkM «SP1», «SP2 / dSP» MoryT ObiTb M3MEHEHbl, U aHanoroBble Bxoabl «E2»
(HapyXHas Touyka yCTaHOBKM/COBWUI TOYKM yCTaHOBKM) M «E3» (HapyxHasa TemnepaTypa) MoryT
ObITb NOKa3aHbI.

Onsa nameneHus «SP1», «SP2» nnm «dSP»:
e nepenguTe Ha ypoBeHb onepartopa ¢ PGM
® UN3MEHMUTE TOYKY YCTaHOBKU «SP1» ¢ ¥ 1 A
® nepenguTe Ha TOYKy yCcTaHOBKM «SP2» unn «dSP» ¢ PGM
® WN3MEHMUTE TOYKY YCTaHOBKU «SP2» nnn «dSP» c ¥V n A

e BepHUTEeCb Ha ocHoBHoW aucnnen ¢ EXIT unn aBTomaTmnyecku Yyepes Tarim-ayT nocrne
ok. 30 c.

l-{epes 2 CeKyHAObl BeJiM4nHa, KOTopad yCTaHOBI1EeHa, aBTOMaTU4YE€CKMN aganTupyeTcd. Benununna
MOXeT ObITb U3MeHeHa TONbKO B npepenax go3BOJIEHHOIo Anana3oHa.

ypOBeHb napameTpusaummn m KOH(*)VIrypVIpOBaHVIﬂ:

OcHoBHa#s KOH(bVIprVIpOBaHVIe M napamMeTpbl perynatopa BBeEeHbl yXe Ha 3aBo/e-
na3rotToBuTere (Ta6nmu,a napameTpOB). Bonee I'IO,CI,pOGHbIe MHCTPYKUUN ONA U3SMEHEHNA
napamMeTpoB " KOH(bVIprVIpOBaHVIFI Mn3noXeHbl B OTAEJIbHOM PyKOBOﬂ,CTBe onepartopa (paa,u,enbl
6 - 8).
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7.8. WHcTpyKuMAa AnA CHATUSA rOpesioYHON ronioBKU

- OTBEPHUTE KpeneXHble BUHTbI FOPENOYHOM FONIOBKM U BbITAHUTE FONIOBKY M3 Kopnyca.
YAnvHUTENb ropenoyvyHON ronoBKN NPUKPENSIEH 3aknenkamMmm K HanpasnstoWmUM rofoBKy.
- Cbopka npousBoauTcsa B obpaTHOM nocnegoBaTesibHOCTH.

dnaHeL ropenku
KpenexHbii BUHT
ropenioYyHon ronoBKu

3 Ynpasnstowiasi ropefiodHomn

/ / rOJ1I0BKU

¢ ﬂ 4 PerynvpoBOYHOE KOMbLO
5
6

N —

Avdppysop
YanuHeHue ropenoyHom
ronoBKu

A—433V
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7.9. WHCTpyKUUM MO 3aMeHe ABUraTens ropenku

-
NAY

$’
‘ )

——

!
Vi | 7
\
B-304Y
1 9 6 11 /95 o /7 8 10\ 4 3

1 [Osuratens 7 TpomexyToyHada BTynka
2 KpbinbyaTka 8 KpenexHbln BUHT KpblflbYaTKM
3 TonnueHbLIN Hacoc 9 HwxHAa BTynka
4  [MpomMexyTo4YHbIN Ban 10 BosgywHble 3aCnNoHKK
5 TonoBka MydTbl 11 KpenexHbI BUHT KpenexHoro draHua
6 LnoHka

OCTOPOXHO! Bbiknounte 3SNekTponuTaHUe TrOpenkn u OTCOeAUHUTE Npenox-
paHuTenu apuratens.

CHATHe KPbUIb4aTKun

- OTcoeguHuTe ropernky oT NUTalLLEen 3NeKTPoCeTH.

- OTcoeguHUTE NUTaKOLWMI SNEKTPONPOBOL ABUraTens.

- OTcoeguHuTe HanopHy Tpyby M3 TONNMBHOIO Hacoca.

- OTcoegnHuTe BO3aYLIHbIE 3aClOHKN. He ocTaBbTe 3aCnoHKM BUCETb 3a anekTponposoaal

- OTBEpHUTE KPENEXHbIE BUHTbI TOMSIMBHOIO Hacoca.

- MNMogonpute pyKon NpOMEXYTOYHbIA Ban U BbITAHUTE TOMMAMBHbBIN HACOC CO CBOEro MecTa.

- OTBEpHUTE KPENEXHbIe BUHTbI KpenexHoro gpnaHua asuratens n nogHMMUTE CO CBOEro MecTta
(BHMM! [IBMratens Taxenbin).

- OTBEpHUTE KPEMNEXHbIN BUHT KPbINibYaTKN.

- OTcoegnHUTE NPOMEXYTOUHYIO BTYIKY U rONOBKY MY(ThI.

- BbITAHUTE KpbiNb4aTKy C Bana ¢ NOMOLLbI CbeMHUKA.

- CHUMMTE LUMNOHKY N HWXKHIOK BTYIIKY.
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MoHTax Kpbinib4yaTKu

- YCTaHOBUTE HUXKHIOK BTYIKY Ha CBOE MeCTO.

- BBeawnTte wWnoHkKy B Na3 Bana.

- Hacagute kpbinb4aTky Ha Ban C NOMOLLbH TEXHOOrMYeCKoro nanbua g0 CONPUKOCHOBEHUS C
HWXKHEWN BTYMKON.

- YcTaHoBuTE ronoBKY MyddThl U MPOMEXYTOYHYIO BTYJIKY Ha MECTO.

- 3adumkcupyrite Kpbifib4aTKy BUHTOM Ha Bany ABuratens.

- NogHuMmnTe gBuratenb Ha CBOE MECTO U 3aBEPHUTE BUHTHI.

- MogonpuTe pykon NpOMEXYTOYHbIA Ban U YCTAaHOBUTE TOMSUBHbBIA HACOC Ha CBOE MECTO.
3aBepHNTE KpenexHble BUHTbI Hacoca.

- MpoBepbTe 3a30p mydThl. [pn HeobxognmocTn nogperynupynte (cMm. Pasgen «Mydra
TOMJIMBHOIO Hacoca).

- YcTaHoBMTE BO3AYLUHbIE 3ACNOHKN HA MECTO.

- CoepunHNTe HanopHyto Tpyby TONMMBHOIO Hacoca (BbinycTuTe Bo3ayx U3 Hacoca).

- MNopgkntounTte NuTaroWmMn kKabenb K ABUraTento.

- YcTaHoBMTE NpegoXpaHuTenu 1 BKIOYMTE ABUraTeslb B 9NeKTPOCceTh (NpoBepbTE NpaBuiibHOE
HanpaBneHue BpalweHns aBuratens).

MydTa TonnuBHoOro Hacoca

openkn cHabXeHbl KOMOMHUPOBAHHBLIM TOMMMBHBIM HACOCOM W ABUraTterniemM, B KOTOPOM 3a30p
MeXay ronoBkamMu CoOeaANHUTENbHON My Tbl 4OSIXKEH ObIiTh 1 - 2 MM. Nepea perynnpoBkor 3a3op
MydTbl, OTCOEQMHUTE BO3AYLUHbIE 3aCNOHKWU. [Nns 3TOro oTBepHUTE 4 KPEnexHoro BUHTA U
CHUMUTE 3aCMOHKU U3 KOpnyca ropenku.

i | NPEOAYNPEXOEHUE! He ocTtaBbTe 3aCnoHKu BUCETh 3a anekTponposoaa!

A-296X
M .

1 TlonoBka MydThl
2 CTONOpHbLIA BUHT
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7.11. Tabnuua conen

7.11.1. NepenyckHoe consno Fluidics 12-W1

BaskocTtb Tonnuea 5 mm?/cek (cCT)

Homep MakcumarnbHbIn pacxog Tonnmea MuHMManbHbIN pacxod Tonnmea Kr/y
conna Kr/4 Mpu gaBneHny ToNnMBHOIO npv gaBrneHnn TONJIMBHOIO Hacoca
Hacoca 20 6ap (2,0 MMa) ¢ 20 6ap (2,0 MINa) ¢ Bo3BpaTHLIM
3aKpbITbIM BO3BpPaTHbIM TevyeHneM | TedeHnem 7 6ap (0,7 Mlla) *) 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, gaBneHne tonn. Hacoca 30 6ap (3,0 Mla) = pacxog Tonnuea

cocTaBnder

200 Kr/y x 30 6ap = OK. 245 Kkr/y
20 6ap

BHum!

oilon

Korpa BA3KOCTb TOMNMBA pacTeT, Takke pacxof vyepes conmno pacteT (oK. 5 - 15 %).
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7.11.2. NepenyckHoe conno Fluidics 12-W2

BsaskocTtb Tonnuea 5 mm?/cek (cCT)

Homep MakcumanbHbIn pacxog Tonnmea MuHMManbHbIN pacxod Tonnmea Kr/y
conna Kr/4 npv gaBneHMn TONfMBHOMO npu AaBneHun TOMMMBHOIO Hacoca
Hacoca 20 6ap (2,0 MIMa) c 20 6ap (2,0 Mlla) c Bo3BpaTHbLIM
3aKpbITbIM BO3BPATHbIM TedeHnem | TedeHuem 7 6ap (0,7 MIa) *) nnm
10 6ap (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 apyroe gaeneHwe TONNUBHOrO Hacoca (P2), yem ykasaHHoe B Tabnuue
(P1), pacxog Tonnuea 4yepes conno onpegenseTcsa cnegyowmm obpasom

P1 = Fluidics 25 6ap
P2
no Tabnuue x . —
P1
Mpumep: Conno 12-W1 Ne 200, gasnenue Tonn. Hacoca 30 6ap (3,0 MlNa) = pacxog Tonnvea
coctaBnsieT

200 Kkr/y x M = 0K. 220 kr/v
25 6ap

Buum! Korpa Bs3kocTb TonnmuBa pacTteT, Takke pacxod vyepes conno pacteTt (ok. 5 - 15 %).

11
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7.12. Pene paBneHus xuakoro tonnuea (cornacHo EN 267)

l 2
1 PerynvpoBOYHbIN BUHT
2 ®ukcaTtop peryn.
BUHTa
e 6

Pene makcMManbHOro gaBneHns TONnMBa KOHTPONMpPYeT AaBreHne TONNMBa B BO3BPATHOM
TpyOe. Ecnn naBneHne npeBbillaeT 3afaHHoe 3HavYeHne (3aBofckasn yctaBka 6 6ap), ropenka
ocTaHaBnuMBaeTCs.
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NoporpeBatensb Tonnuea

OrpaHuunTenbHbI TEpMoOcCTaT
PerynupoBka TOYKM HWXH. Npedena
CwurH. namna HU3Kon TemnepaTypbl
CurHanbHas namna ynpasneHus

1 OnemeHT nogorpesa

2 [atuuk TemnepaTypbl Ans orpaH. TepMmocTarta
3 [Hatuuk perynsaropa

4 Perynatop

00 ~NO O

OCTOPOXHO! 3axumbl B COEAUHUTENBHOM KOPOOKEe HaxoOaTcs NOA HanpsiKeHUEM.
OTKpbITME  3aLIMTHOW  KPbIWKW  OONyCKaeTCcs  TOMbKO  KBanuuuMpoBaHHOMY
PEMOHTHUKY-CNeumanucTy.

PerynupoBKa TemnepaTypbl

TemnepaTtypy pacnbifieHUss TONNMBA HAcCTpanBalT PerynsaTopoM (4), pacnosiokeHHbIM B OTCEKe
COeaVHEHUI NOoA KpbIlWKoW. TemnepaTypy pacrblfieHUsi NPOBEPSOT N0 TEPMOMETPY FOPEIKU.

Mpumep. - tonnmeo 100 mm?/c (cCT), TemnepaTypa pacnbinenms ok. 100 °C
- Tonnueo 180 mm?/c (cCT), TemnepaTypa pacnbirieHns ok. 115 °C
- tonnueo 380 mm?/c (cCT), TemnepaTypa pacnbinieHns ok. 125 °C
- Tonnmeo 650 mm?/c (cCT), TemnepaTypa pacnbinenus ok. 140 °C.

HacTpoiika orpaHU4MTeNnbLHOro TepMocTara

YcTaBka oOrpaHmumMtensHoro TtepmocTtata coctaBnsetr 200 °C. KsutupoBaHme TepmocTaTta
npousBoauTcst 6e3 HanpsXKeHus.

lopenkn nmeroT gBa nogorpeBatens (2 x 6 kBT) ¢ obwum gatymkom perynatopa. OHu obGa
MMeKT CBOWM JaTYMK OrpaHUYMTENbHOrO TepMocTaTa.
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7.13.3. Perynatop TemnepaTtypbl nogorpesartens
MHanKkaumsa oTKIoHeHus

OTKNOHeHNe akTUYECKOro 3HavyeHUs OT YCTaBKW yKasbliBaeTCs Tpems CBETOBbIMW AnoOaMu,
paboTaloWwMMn B NATU CTYMNEHSAX, Kaxabli U3 KOTOpbIX 3aHumaeT 2 % (4 °C) oT nonHoro
ananasoHa (0...200 °C).

IR VAR VAR V> S

1 5

p_1739.1

6 °C unun 6onblLUe HUXE YCTaBKM
6 °C...2 °C HmXe ycTaBKu

-2 °C...+2 °C ot ycTaBku

2 °C...6 °C Bbllle ycTaBku

6 °C unun Gonblue BbllEe YCTaBKK

AP WN -

MHOnKaumm peXxuMoB U HacTpoukKa perynsartopa

CAL 8ovoe

—_—
°
(o]
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®
|
\
D ©

\®@ ©

\ S
°
30 \ S e~
v < f; N
~ >N )
? ~ - N

~ -

@ p_101739.2 @

A CbemHas KpbILWKa perynmpoBOYHbIX NOTEHLUMOMETPOB (pquoro BO3BpaTa n HNXHETO
npep,ena). CHumnte KPbILWKY BbITArMBasA No HanpaelieHUO naHenn MHOMKaumn.

B TMoTeHunomeTp py4yHOro Bo3BpaTa ans nonpaeky oTkNoHeHus. C noMoLlbto
perynnpoBKM MeHsIeTcsi NonoXeHue 30Hbl P oTHocuTenbHo ycTasku. Mogperynupyiite
NpPOTUB YacOBOW CTPESIKW, eCNK CpeaHsAs TemnepaTypa Tonnmea ctabunuanpyeTcs
BbllLie YCTaBkM nNpu paGoTe ropenku. MNoaperynupyiiTe no 4acoBol CTpernke, ecrnm
cpeaHsAs TemnepaTypa TONnMBa CTabuUM3NpyeTcs HUXKe YCTaBKU Npu paboTe ropernku.

C YcTtaBka HWXHero npegena Temnepartypsbl Tonnmea. C NOMOLLbIO NOTEHUMOMETPa To4Ka
HWXHero npefgena ycraHasnusaetcs Ha 20...30 °C Huxe ycTaBku. Kpytute wkany (G),
noka namnodka (F) He 3axuraetcs. NosepHute wkany (G) Ha 20...30 °C Bbilwe ycTaBku
paboTbl. lNocne aToro kpyTUTe NoteHumomeTp (C) cHayana NPOTMB YacOBOW CTPENKK
00 yrnopa v nocre 3Toro no 4acoBoW CTpPeske, noka curHansHasa namnoyka (E) 4yt He
3axuraeTcs. [loBepHuUTe LWKany yctaBok o6paTHO A0 NPaBUNbHOIO 3HaYEHWsT YCTaBKM
(TemnepaTtypa pacnblfieHus).

D CwurHanbHada namna (D) ropuT, korga BbIX0O4 perynmpoBOYHOro KaHana BKIOYeH
(nogorpes).

E CurHanbHasa namnouka (E) ropuT, koraa pene kaHana curHanusauum cpabotano
(Hn3kasa Temnepatypa TonnMBea).

F  WHaukaumsa ycTaBku, U BMecTe C ABYMSl COCEAHUMM NamrnoykaMm MHOnKaLums
OTKIMOHEHUS.

G llkana yctaBok
H OrtkmaHas Kpbllka cTonopa LKanbl.

I CTOI'IOp LKanbl. nOBepHI/ITe npoTMB ninn no YyacoBoW CTpelike and 0cBOOOXAEHUS
wkanol. MNocne perynnpoBku 1 (bMKcaLI,I/II/I, npoBepbTe elwe NHOANKaUNK yCTaBKN.
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ConnoBou knanaH RPL-1

MpuHUMN paboTbl

ConnoBon knanaH OTKpPblBAeTCA BO34EeNCTBMEM MarHWTHbIX KnamnaHoB W AaBrieHMsl TOMnuvBa.
Ycunue gaBneHus TONNUBA K NIyHXepy COMOBOro kKnanaHa AOSKHO ObiThb Bbille, YeM ycunve
npyxuHbl. CONnoBoKn KnanaH 3akpbiBaeTCsl YCUNUEM MPY>XUHbI, KOrga BO3AeWCcTBME AaBrieHus
TonnuBa npekpawiaeTtcs. Mirna conna nofHOCTbIO OTKPbITa, KOrga AaBrieHue TONnuBa B CUCTEME
coctaBnsieT ok. 1800 kla (ok. 18 6ap).

L
4)(3)(s ? E )
s e
I YT —
11
12
e {r s

1 Kopnyc 10  O-06p. konbuo pacn. conna 7 x 1,5V
2 TpwkumMHasa npyxuHa 11 UwnnuHgp
3 BagHsas kpbiwka 11 TnyHxep
4  BWHT C BHYTPEHHUM LUECTUTPAHHMKOM 13 LWTok
5 0-06p. KonbLo Kpbiwkn 18,72 x 2,62 V
6 O-06p. konbuo nnyHxepa 12 x 2V C PerynvMpoBoYHbIV KaHarn
7  0O-06p. KOoNbLO AoHHOM Wanbbl 18,72 x 2,62V R  BosBpar oT conna
8 0-06p. KonbLo WTOoKa 6 x 2V S Bxopg k conny
9 PacnbinurenbHoe conso L  HomwuH. pasmep connoBoro KrnanaHa

(bvnbTp B 3aBUCMMOCTM OT TMNa)

npO‘-IVICTKa conna

Mpy HeobxooMMOCTU, COMMO MOXET ObiTb MPOMBLITO MOAXOASALWMM MOEYHbIM cpeacTBoM. Ecnu
XapaKTepUCTUKN conna yxydleHbl U Npo4YucTka He nomMoraeT, HeoGXoAMMO 3aMeHWUTb COMIo.
HoBoe conno AomkHO Mo CBOeMY TUMY COOTBETCTBOBATb OPUrMHaNbHOMY.
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PerynﬂTop noga4yun tonsumea

1
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17 . 3
18 '
1  Kopnyc 12 O-00p. konbuo 45 x 2V
2 [1031pOBOYHbLIN Ban 13  X-06p. konbuo 10,2 x 2,62 V
3 [HosupoBoyHas opcyHka 14  LWapukoBbl NOALWNMHUK
4  O-00p. konbLo 9,3x2,4V 15 O6paTHbI KnanaH
5 Hunnenb 16 CoeguHutens
6 [NpwxumHasa npyxuHa 17 Wanba
7  YnopHas wanba 18 CtonopHoe KonbLo
8 PonukoBas onopa
9  TIpY>XMHHBIA LWITUPT B Bxopa Tonnuea K perynaropy
10 TopueBon cnaHel, C Bosspart Tonnuea ot perynaTtopa
11 BWHT C BHYTP. LUECTUrPAHHUKOM

Korga ykasatenb nokasbiBaeT Touky 0° Ha LiKane, [03MPOBOYHbLIA Barn HAXOAUTCA B OTKPLITOM
nonoxexHun. [llpu 3TOoM o6paTHOoe TedyeHne camoe 6Gonbwoe, a obpaTHOe p[aBrneHue
MUHUManNbHOE.
Korga ykasatenb nokasbiBaeT TOYKy OK. 160° Ha lwikane, [03MPOBOYHbLIN Ban HaxoOWUTCs B
3aKpbITOM nonoxeHuu. lMNMpu atom obpaTHoe TeyeHne MUHMManbHoe, a obpaTHoe aaBneHue
MakcumarnbHoe.

BHum! O6paTHoe gaBneHune nokasbiBaeTCs MaHOMETPOM Ha perynsatope. Pasmep nasa
[03MPOBOYHOrO Bana OTMEYeH Ha Topue Bana.
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10. MaHenb nepeknovartenen

Sl

TIC/PICIO

|

)

S3 H 1

©

=2
H4

Paboune nepekntoyatenu/CurHanbHblie namnbl

H1  CurH. namna npegena paboThbl 0
H5 Bbicokas TemnepaTypa Tonnuea 1
H4 Huskasa Temnepatypa Tonnvea 2
S1 T[lepekniovatens ynpasneHns (BbI6op MOWH.) 3
S3 Tlepekniovatens ynpasneHns (nogorpesartens)4
TIC/PIC10Perynatop MOLLHOCTH 5

A-407V

Cton

YnpasneHue
ABTOMaTUYECKNI PEXNM
Py4yHon pexum, ymeHbLu.(-)
PyyHon pexum

Py4Hon pexnm, yBenuu. (+)
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11. PunbTp TONNMBA

° 6 1 Yawka
_ 2  Kpbiwka
- 3  0O-06p. KonbLoO

4  Tlpoknagka

5 3arnywka c wetwnrp.
rofOBKOW

6  BwHT c wecturp.
rofOBKOW

7 Tpoknagka Tuna Usit

8 T[pyxunHa

9 TlaTpoH cdunbTpa

) Haszes (oTaenbHbIN)
oy 10 LWanba
grame 11 O-00p. konbLo
TR 12 3aBopckas Tabnuuka
R, 13  lpob6ka
— SESAUS ey 14 Taiika
A Tonnueo K punbTpy
B  Tonnueo Kk ropenke
A
— <=

n HCTPYKUUN onsa o4YUCTKn

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

- CHumMmuTe npoOKy OTKpbIBasi ravky.

- OcnabbTe BUHT C LUECTUTPAHHON rOMIOBKOW, OTKPOWNTE KPbILKY bnnbTpa n CHAMUTE NaTPOH.
PuNbTPYOLWMIA NATPOH MOXET OblTb OYULLIEH NOAXOASALNM PACTBOPUTENIEM U MSITKOW LLLETKOMN,
He NoBpEeXAaloLLen S4Yeek.

- Ecnn BHYyTpK dounbTpa nmeetcs rpasb, yganute ero Hanp. neinecocom. B aToii cBA3n
NpoBepbTE TaKkKe COCTOSAHUE 0-00pasHbIX YNMOTHUTENbHBIX Konew U Wwawnbsbl.

- 3adukcmpynTte npobKy C MOMOLLBIO Fanku.

- YcTaHoBuUTE NaTpoH B MAbTP U KPbILKY Ha CBOE MECTO.

- 3aTAaHuMTE BMHT C LWECTUIpaHHOW roSIOBKOW KpbIWwKK Ha ycunue 25 - 30 Hm.
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12. [OeaspaTtop

33

L
B
d4
TTT —
R | e ] ©
ss. L
N gl I - M
: - M1 S
< | M43
R 31 | B | X
:i:
A-412M d3 de
D [F yl] C
12
d1 R¥%" A Bxoa tonnuea
d2 R%" B Bosspat Tonnuea
d3 R %" C Tonnueo Kk ropernke
d4 R %" D Tonnueo oT ropenku
L 350
11 220
12 320
dD 132

an MOHTaXxe Ageaiapatopa Ond yaaneHua ra3a n so3gyxa n3 tonnmea, Heobxoaumo Yy4nTbiBaTb
npaBuisibHoe HanpaBlieHNne Te4eHnd Tonnmea.
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13. MMporpammHoe pene LAL1.25

13.1. BHyTpeHHsA cxema

p_101818.10

LALL.25 'Tas

?

22 23] 24

______________f_r;_____T_IJ:I &

ZEK1

VIII LV Vi III
b

1b 3, 2, .|l°|
SM
3 2 15 16 19 9 20
0—0O l {o] 0 J—l? O——C J—(.ll 1a ‘B
|
I
H-

N 4
0603Ha4YeHUsA cxeMbl
AR [(MaBHOe perne (pene Harpyskn) ¢ KOHTaKTamMmu «ar»
AS MpenoxpaHnTenb NporpamMHOro perne
B lMepemblyka (B LUTEKEPE NPOrPaMMHOro pene) )
BR Pene BbIkNtoYeHns ¢ KOHTakTamu «br»
EK KHOnka KBUTUPOBAHUS BbIKITHOYEHUS
FR Pene nnameHu c koHTaktamm «fr»
H ["naBHbIN BbIKNOYaTESb
L CurHanbHas namna BbIKNOYEHUS
QRB... HeTekTop nnameHun (poTtopesnctop)
SM [Buratenb nporpaMMHOro nepekniyaTtens
V Yecunutenb curHana nmnameHu
) Mepembivka «B» ybpaHa Ha 3aBoge-nsrotoButene. Takum nyTem No3BOMSIETCA aBToOMaTuU-

YeCcKui MOBTOPHbLIN MYCK B Clly4ae norawleHus nnameHun Bo spemMsi paboTbl ropenku. Ecnu
nepembliuyka «B» umeeTcs, Bbi3blIBA€TCS OTKINIOYEHME NpUW NoraleHnm nnamMmeHu Bo Bpems
paboThl.
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13.2. Mporpamma ynpaBneHus nNporpamMMHOro nepeksroyarens

VIII

XIII

XIV

CurHansl oT
3aXKMMOB

p_101818.20

[ad
(=]

i

Toukn YKa3aHuA BbIKNKOYEeHNA

LAL1.25

a-b
b-b
b(b')

)IIIIIAIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIEIIIIIIIIIIIIIH ----- |IIIIIIIIIIIIIIIIIIIIII)

a b b’ a
= T[lporpamma nycka

! = XonocTble waru (pabota)

-a = [lporpamma nocrnegytuien npogyskn (Bo3spart nNporp. pene)

BpemeHa BKno4YeHUs NporpaMMHOro nepekntyvarens (cek.)

t1
t2
t3
t3"
t3n
t4
t5
t6
t7
t8
t11
t12
t13
t16
t20

Bpems npeaBapuTenbHOM NPOAYBKU C OTKPbITbIMU BO3AYLIHBIMU 3aCNOHKaMM1
3almnTHoe Bpems

KopoTkun posxur (TpaHcdhopmaTop NOAKMIOYEH K 3aXMMy 16)

OnNyHHBIA po3xur (TpaHcopmMaTop NOAKMOYEH K 3axumy 15)
Mocnepyrowmii po3xur (TpaHcopmMaTop NOAKIOYEH K 3axumy 15)
Bpewmsi ¢ Havana t2 o oceBoboXxaeHus knanaHa oT 3axuma 19

Bpemsi ¢ koHua t4 no ocBoboXaeHNs perynsatopa Harpysku ot 3axuma 20
Bpemsa nocnefytollen npoaysku

Bpemsi ¢ komaHaa nycka Jo ocBoboXaeHNs HanpshXKeHUs oT 3axuma 7
MpoaomKknTenbHOCTb NycKkoBOW Nporpammel (6e3 BpemeH t11 n t12)
Bpems nepexoga BO3. 3aCNOHOK A0 MOMOX. KOTKPbITO» (KOHTPOMNb NOMOXEHNSA)
Bpems nepexoga Bo3A. 3aCNOHOK A0 MOMOX. «PO3XKUM» (KOHTPOMb NONOXEHUS)
JdonycTumoe BpeMa nocneaytoLLero cropaHug

BpeMmsi oT nycka 4o KOMaHAbl «OTKPbITb» BO34YLUIHbLIX 3aCMOHOK

Bpems 0o caMOOCTaHOBEHUS NPOrpaMMHOro nepeknyaTtens (XonocT. warmu)

IS

22,5
5
2,5

C MOMeEHTa nycka

15

7,5

7,5

15

2,5

47,5

no Tpebos.
no Tpebos.
15

5

35

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

Mpu nomexax U HEMCMPABHOCTSAX MPOrpamMMHbIA NepeknioYyaTenb WM ykasaTernb BbIKMYEHUs
ocTaHaBnuBatoTcs. CMMBOJI, cCoOBNagaloWwuii ¢ ykasatenem, coobuaeT TUM NoMexm.

< HeT nycka, noTOMy 4TO CUrHan «3akpbliTO» HE MOCTYNWi 0 3aXxuma 8 oT cepBOMOTOpa
BO34YLUHbIX 3aCfIOHOK UMM NOTOMY YTO KOHTAKT Mexay 3axumamn 12 n 4 nnu 4 n 5 He
3aMKHYT. OTKNOYEeHUe Bbi3biBAaE€TCH BO BPEMS BbINOMHEHUS UMK NOCNE OKOHYaHUS
nporpaMmmbl U3-3a NOCTOPOHHEro cBeTa (Hanp. nnamMg He noracno, TONfMBHbIE KnanaHbl
NpOTeKalT, KOHTYp AeTeKkTopa nnameHun AedeKTHbIA unu T.n.)

A MpekpaweHne nporpamMmmbl NycKa, MOTOMY YTO CUTHan «OTKPbITO» HE NOCTyNun 4o
3axuma 8 OT cepBOMOTOpPA BO3AYLUHbIX 3aCNOHOK. 3axumbl 6, 7 1 15 ocTatoTcs nog
HanpsxeHueM, noka aedekT He ncnpasrieH!

u OTKnOYeHMe Mo NPUYNHE NOMeEXM B KOHTYpPE KOHTPOIS HanMuusg nnameHu.

v MpekpalweHne nporpaMmmMbl Nycka, MOTOMY YTO CUrHas O JOCTUXEHUMU NONOXEHUs
3ananbHOro nNrameHn He NOCTYNun A0 3aXuma 8 OT CepBOMOTOpa BO3AYLUHbIX 3aCITIOHOK.
3axumbl 6, 7 1 15 ocTaloTca nog HanpskeHnem, noka gedekT He ucnpasrneH!

1 OTKnOYEeHME MO NPUYNHE HEe NOMYYEeHUA CUTHaNa Hanuunsa NnaMmeHn B Te4eHne

3alLNTHOIo BpEMEHMN.
Jlio6om c6om curHana nnameHn Nocrie OKOHYaHus nepBoro 3awnTHOro BpemMmeHu
Bbi3blBaeT OTK/NIIOYeHUe nporpaMmMHOro perne.

OTKNO4YEHME MO NPUYMHE NOTEPU CUMTHaNa Hanu4us nnameHu Bo Bpems paboThbl
ropenku. (Ecnu nepembivka «By» ybpaHa oT wTekepa nporpaMmMHOro pene, Bbi3biBaeTcs
aBTOMaTUYECKNN NOBTOPHBLIN MYCK).

Livkn ynpaBneHuss ropenkn MoOXeT ObiTb MOBTOPHO BKMKOYEH HENOCPEACTBEHHO nocrne
OTKNIOYEeHMe nporpamMmHoro pene. locne Bo3Bparta (a Takke nocrne ycTpaHeHus gedekra,
Bbl3BaBLUEro MOAKOHTPOSIbHYIO OCTAHOBKY, M TMOCMe Kaxaoro obpbiBa 3nekTponuTaHus)
NporpamMMHbIN MepeknoYyaTenb BpallaeTca A0 HayanbHOro MOMOXEHUS, MpU 4YeM TOMbKO
3axumbl 7, 9, 10 n 11 HaxooATCs Nog HanNpsHKeHMEeM COrfnacHo nporpamMmme ynpasneHus. Tonbko
nocne 3Toro NPorpaMMHOE pene HauyMHaeT HOBbIM LUK NycKa ropesiku.

BHum! He Haxumarite kHoOMKy kKBUTUpoBaHus nomexu 6onee 10 cek.

1
(@] 1 KHonka
KBUTUPOBaAHUA
A-438T @

/' NMPEOQYNPEXOEHUE!
/[ *\ - TlporpammHOe perne ABNAeTCs 3alMTHLIM YCTPONCTBOM. [103TOMY HEMb3S OTKPLIThL
€ro Unun BHECTU B HEro Kakne HMbyab NogCTPOVKU UM U3MEHEHUS.
- [lporpammHoe pene JOMKHO ObiTb OTCOEANHEHO OT CETEBOMO HaMNPS>KEHMA A0
NpoBeAEeHNst KaKnx HMbyab paboT ¢ HUM.
- Bce 3awuTHble pyHKUMKN OOITKHbI ObITb MPOBEPEHBI MPU NMYCKe YCTPOMCTBA U KaXKabIn
pas nocne 3aMeHbl NpegoxpaHnTens.
- Bopga vinu koHgeHcaT He J4oSkeH nonagaTth Ha NporpaMmMHoOe pere BO Bpems paboThl
U Npy NpoBeAEHUN TeXobcnyXnBaHus.
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13.4. LAL1.25 c peTektopom nnameHn QRB...

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

MakcruManbHbIN BO3MOXHbIN TOK AeTeKkTopa 160 pA
MNontoc + geTekTopa nogknyaeTca nog 3axmm 23

[OnvnHa npoBoaa AaTyuka
- B O4HOM Kabene ¢ npoBoAamu yrnpasneHus makc. 30 m
- OTOENbHbIN Kabenb B NoTke makc. 1000 m

p_101818.30 ;
LAL 1.25 :
22 23 |

O
Ri max S0 k.ohm
O
// QRB. .

13.5. TexHunueckne AaHHbIe NPOrpaMMHOro pene

HanpsixeHne nutaHus 230 B nep.T. -15/+10 %
YacTtoTa 50-60Tu, £6 %
MoTpebnsiemasa MOLWHOCTb 3,5 BA
MpenoxpaHuTens, BCTPOEHHbIN T6,3H250V, IEC 127
BHelwHWi ceTeBOM NpefoxpaHuTens makc. 10 A

OnekTpoMarHMTHasa coBmectumocTs OMC 89/336

[onycT. BXOAHOW TOK Ha 3axume 1 5 A noctosiHHbIW, Nuk o 20 A
[onycT. Harpy3ka Ha 3aXxumax ynpasn. 4 A nocTtosiHHbIN, NuK o 20 A; Bcero makc. 5 A
Tok nepeknoyeHns mexay 1A
3axnmamm 4 n 5
Knacc 3awutbl IP40
JonycT. TemnepaTypa okpyxatwLien cpeibl
- pabota -20...+60 °C
[ 4
ollon
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14. TexobcnyxunBaHue

OCTOPOXHO! Mepen ob6cnyXuBaHMEM TOPENKW BBIKMOYUTE HaMpsKeEHUE U
3aKpONTE py4yHble TOMMNUBHbIE KnanaHbl. [lpy npoBepke TrOpenkn OOCTaToOYHO
BbIKMIOYUTL TOK.

Texo6cnyxuBaHue ropenku

Onsa obecnevyeHunsn HagexxHon paboTbl, NPoOBEPbTE NMOMOXEHNE 3MEKTPOAbI 3aXKUraHuUs.
MpoBepbTe NONOXEHUE, COCTOSTHME U YNCTOTY AETEKTOpa NNaMeHM!.

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

3ameHnTEe Conmo XWAKOro TONMMBa, eCrivi OHO U3HOLLEHO MIM NOBPEXOEHO.

YpanuTe nbifib M BRary U AepXXuUTe ropernky B YUCTOM COCTOSIHUMN.

MpoBepsiTe KayecTBO CXUraHWs nNpv NOMOLLM aHanu3a [AObIMOBbIX [a3oB MEPUOANYECKN
(Kaxxabln pa3 nocne 3anosfiHEHUs TOMMIMBHOIO Baka, HO He pexe, Yem pas B rog).

PekomeHayeTcsi BbIMOMHEHWE NPOMUIakTUYECKOro CEPBUCA FOPENKU pas B rof.

Hapgsop 3a oTtonuTenbHOW yCTaHOBKOM

KoTenbHOe nomelleHne JOMKHO BblTb YNCTOM U ero ABepb 3akpbiTa.

Y6eautecb B TOM, YTO B OTOMNUTENbHON CUCTEME BCeraa OCTaTOMHO BOAbI (4aBneHus).
KoTten v geimoBas Tpyba A0MKHbI ObiTb perynapHo npoyvuLleHbl (He pexe, Yem pas B rog).

PerynapHo npoBepsnTe, 4TO 3a4BWXKKa PErynupoBku TArK (€Ccnu MMmeeTcs) B KOTNE NpaBuibHO
HacTpoeHa.

3awuTtute ropenky ot 6pbI3r BoAbI.

Cnepgute 3a TeMm, YTO TOMNMBHbIA Gak OyaeT ouynweH Npn HAAOBHOCTU, HO HE peXxe YeM 4vepes
Kaxable 4 — 5 ner.

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

Y6eautecb B TOM, YTO NpegoxpaHnTenbHble YCTPONCTBA KOTENLHON M FOPenku npoBepstoTcd no
yKasaHuam HabniogaTtenbHbIX OpraHoB.

Cnepgute 3a TeMm, YTo KoTen ¢ o6opyaoBaHneM Bcerga B paboyeM COCTOSHUW.
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15. HeucnpaBHOCTU U NX ycTpaHeHue

B cnyyae nomMexm wunm HeuncnpaBHOCTU Heob6xoanmo BO-NMepBbIX NpPOBEPUTbL crneaywune
OCHOBHbI€ NpeanocCbIfikn pa6OTbIZ

Hanunuvne HanpsXeHusa nuTaHusa 1 ynpasrneHus B roperike.

MpaBvNbHOCTbL 3afaHHbIX NapaMeTPOB PerynMpoBOYHbIX N YNPaBsoWmnX yCTPONCTB.
CocTtosiHne HopmanbHOW paboTbl NPegoXpaHNTENbHbIX U 3alMTHBIX YCTPONCTB.

Mogady TonnmBa K ropenke, OTKpbITUE TONMMBHBIX KNamnaHoB, KONMYecTBO Tonnunea B H6ake.
B cucteme oTonneHms 4oCTaTOYHO BOAbI.

oM~

Ecnun nomexa He Bbi3BaHa MO BbillEe yKa3aHHbIM NpUYMHaMm, HeoO6XO0AUMO NPOBEPUTL DYHKLMMU
pasHbIX y3rnoB ropenku. Ecnn nporpamMmmHoe pene GNoOKMpoBaHO (CUrHasnbHBIA CBET TFOpUT),
Heob6xoQUMO KBUTUpPOBaTb ONOKMPOBKY HaxaTMeM KHonku. [openka 3anyckaeTcss nocne
BO3BpalLEHNS [uCKa MNPOrpaMMHOrO pene A0 WCXOAHOro TMOMOXeHus, WM Korga napyrue
npegnockinky paboTbl cywecTBYOT (CM. pasgen «ABToMaTtuka ropenku: OnucaHve paboTbi»).
Cnegnte 3a paboTton ropenku. 3Hak, y KOTOPOro OMCK NpOrpaMMHOro perne Gnokupyetcs,
yKa3blBaeT BO3MOXHYIO NMpUYMHY nomexu (cM. « MHOnKaumsa noMex n nporpaMmmbl yrnpasneHus»).
Monb3ynTech N3mepuTensHbIMKU NpUbopaMn NP NOUCKE HENCNPABHOCTEN.

HEUCIPABHOCTb | BO3MOXHASA MPUYUHA | YCTPAHEHUE
1. [lomexa npwm nycke
KoHTyp paboTbl 3aMKHYT, HenpaBunbHasa HacTpowka WcnpaBbTe

curHanbHasi namna npegena | kynadkoeoro aucka (II)
paboTbl ropuT, ropernka unu | ceppoMoTtopa
MyCKOBOW LMK NpOrp. pene

He 3anyckaloTcs. YkasaTtens | [ledekTHbIN cepBOMOTOpP 3ameHnuTe
nporpamMmmHoro pene
OCTaHaBInMBaeTcs y OedekTHoe nporpammHoe pene | 3ameHuTe
cumBona <
[BuraTtenn ropenku CepBOMOTOP He JOCTUIHET
3anyckaeTcs, nporpaMma MONOXEHUS NOSTHOW MOLLHOCTM
OCTaHaBMMBaEeTCs BO BPpEMs | BO3AYLUHbIX 3acroHoK (I):
uMKna npeasapuTenbHon - AedeKTHbI CEPBOMOTOP 3ameHuTe
npoayBku (M) - JedeKTHbIN KOHLEeBOW 3ameHuTte
BbIKINoYaTenb cepsoMoTopa
- HenpasunbHasa HacTpowka [MpoBepbTe M UcnpasBbTe
Kyna4ykoBoro aucka
- BO3. 3aClOHK/ 3aeJannco [MpoBepbTe M UcnpasBbTe
[Buratenb ropenku CepBOMOTOpP He JOCTUTHET
3anyckaeTtcs, nporpaMmma NONOXEHNs1 Po3xura
OCTaHaBIIMBAETCA BO BPEMS | BO3OYLLUHbLIX 3aCIMOHOK:
UuKna npeaBapuTensHon - JedeKTHbI CepBOMOTOP 3ameHuTte
npoaysku (V) - AedeKTHbIN KOHLEBOM 3ameHnuTe
BbIKMOYaTENb CEpBOMOTOPA
- HenpasunbHasa HacTpowka [MpoBepbTe 1 UcnpaBbTe
Kyna4ykoBoro avcka
- BO3. 3aClOHKM 3aejannco [MpoBepbTeE M UCNpaBbTe
2. [OBwvrartenb
[Buratenb ropenku He O6pbIB rMaBHOM Lenu BbisicHuTe npuymHy obpbiBa
3anyckaeTtcs.
Byget oTknoyeHne AsTomart asuratens cpabortan |lpoBepbTe HACTPONKY,
(cumBon 1). KBUTUpYWTE
[edeKTHbIV KOHTaKTOp OBWI. 3ameHuTe
OedekTHbIV ABUraTens 3ameHuTte
O6pbIB B Lenu ynpasneHus BbisicHuTe npuynHy obpbiBa (CMm.

cxemy uenen)
MpoBepbTe paboTy nporp. pene.
3ameHuTe pene
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HEWCIMNPABHOCTb

| BO3MOXHASA MPUYMHA

| YCTPAHEHME

3. [NMomexa po3xwura
[Buratenb ropenku
3anyckaeTcsl, HanpshkeHne
ynpaBneHusi oT Nporp. pene
K TpaHcdopmaTopy
3aXUraHus! BKINOYEHO, HeT
nycka, Yepe3 KOpoTKoe
Bpemsi 6yaeT oTKnoYeHne
(cumBon 1).

[Buratens ropenku
3anyckaeTcsl, HanpshkeHue
ynpaBreHusi oT Nporp. pene
K TpaHcdopmaTopy
3aXUraHns He BKITIOYEHO,
HeT nycka, Yepes KopoTKoe
BpeMs OyaeT oTKIoYeHne
(cumBon 1).

rpFISHbIe NI N3HOLUEHHbIE
ANEeKTPOoAbl 3aXXUraHuA,
noBpexaeHHaa n3onauna

Crnvuwkom 6onbLuon 3asop
MexXay arekTpoaamm

MoBpexaeHHbIN kabernb
3MEeKTPoaoB

LedekTHbINn TpaHcdhopmaTop
3aXuraHms

[edekTHOe nporpaMmHoe perne

MogakntoyeHne kabenb
TpaHcdopmaTtopa ocrabneHo

Ounctute unmn samennTe

MopgperynupynTe corrnacHo
NHCTPYKLUMSAM

3ameHuTe

3ameHuTe

3ameHuTe

3aTtaHuTe nnu 3ameHnTe
TpaHcdopmaTop

4. ®daken He obpa3syeTtcs
[Buratenb ropenku
3anycKaeTcsl, poOKUr naet
HOpMaribHO, TOMMMBO He
pacnbinnBaeTcs Yepes
COMMMo M1 ConmoBon
knanaH He paboTtaeT. Yepes
KopoTkoe Bpems byneT
oTKnoYeHve (cumson 1).

HepocTtaTtoyHoe aaBneHve
TonnmBa

["NaBHbIN TONNUBHbIN
KnanaH He OTKpbIBaeTcs

MarHuTHbIR KnanaH He paboTaeT

W COMNSIOBOM KranaH He

OTKpbIBaeTCs:

- 0edEeKTHbIN MarH. KrnanaH nnu
KaTyLlka

- NPOBOA NOBPEXAEH

- nedekTHoe nporp. pene

- urna conna He OoTKpblBaeTCs

noBpexaeHHoe 0-0bpasHoe

KonbLO conna

HenpanmbHoe HanpasneHne
BpalleHna aBuraTend Hacoca

Cwm. pasgen «TonnmBHbIA HAcoC»

CnunwkomM BbICOKOE aaBrieHne
BO3BpaTHOro Tonnnea

HedekTHoe pene
MaKcUMarnbHOro faBrneHus
XXWIOKOro Tonnvea B BO3BPATHOM
KaHane

OTpeMOHTUPYIiTE UnK
3aMeHUTe AedeKTHYI0 YacTb

WcnpaBbTe nopsgok das

BbisicHuTe NPUYHnHY,
ncnpaBbTe

3ameHuTe

5. TonnuBHbLIA Hacoc
Tonnneo He nogaeTcsa UnNu
JaBreHne pacnblneHus
HU3KO

"POMKMIA MeEXaHMNYECKNI
Lwym

ps3HbIV PUNbTP

[MpoTeyka BO BcacbiBaoLLEM
pr60ﬂpOBO,D,e nepeka4vHoro
Hacoca

[Npoun3BoanTenbHOCTL Hacoca

nagaer:

- 0eEKTHBIN U N3HOLLEHHbIN
Hacoc

Hacoc BcacbiBaeT BO34yXa
- CITMLUKOM HU3KOEe OaBlieHne Ha
BXO4e Ha HacocC

I'Ipoq NCTuUTE NN 3aMeHnTe

UcnpasbTe

3ameHuTe

3aTaHuTe coeguHeHns
Mpounctute punbTp
MpoBepbTe U
nogperynupynTe gaeneHvue
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6. [locne obpa3oBaHusi nnamMmeHu 6yaeT o6pbLIB
[Mnama 3axuraetcs. MNpun HenpaBunbHasa HacTpolika WcnpaBbTe
nepexoe Ha NosHy ropernku
MOLLIHOCTb, NJlams racHeT u
OyaeT oTknoYeHne 1 psa3HbIe UNbTPLI Mpounctute
MOBTOPHbIV MYCK.
3abuToe conno 3ameHuTte

Mnamsa saxuraetca. byget
OTKIHOYEHME N NOBTOPHbIN
Mnyck.

TeMHepaTypa TonnmMBa HU3Ka:

- nogorpeBartesib He pa60TaeT
NI ero MOWHOCTb HEXBATaeT

- HenpaBuIibHadA HaCTpOVIKa
HWXHEro npenena
TeMmnepaTtypbl TONMBa

VlCI'IpaBbTe nnn 3amMmeHnTe

lMpoBepbTe 1 perynupyinTte
TemnepaTypy BXogsLero
Tonnmea

7. TonnuBo cTekaeT B TONKY
Bo BpeMA NpPoCToA TOMIIMBO
CTEeKaeT B TOMNKY

Bo Bpems npoayBku
TOMNMBO CTEKaEeT B TOMKY

ConnoBou knanaH v rmaBHbIN
TOMNMBHbBIV KnanaH, Unu
COMNJI0BON KnanaH 1 obpaTHbIf
KnanaH He 3aKpblBaloTCS

Connoso knanaH nveet
NpPOTEeYKy

I'Ipoq NCTUTE, ncnpaBbTe UNn
3aMeHuTe

npO‘-II/ICTVITe, ncnpaBbTe UM
3aMeHuTe

8. COoM no npuMynHe geTekTopa NnaMmeHn (SOTKIroYeHue)

OTkntoyeHre BoO Bpemsi
NpoAyBku unn paboTsl

OTkntoyeHve B cTagmu
OCTaHOBIEHMS (CMMBO ‘)

HenpasunbHoe nonoxeHue
JeTeKkTopa nnamMmeHu

[pA3HBIN AeTekTop NnameHu

CnabbI UBeT nnamMmeHu

[edekTHbIN AeTekTop NnameHn
HedekTHoEe nporpaMmHoe pene

JIOXHbIN curHan nnamMmeHu ns-3a
NOCTOPOHHErO LiBeTa

JedeKTHbIN unu yctapesLumn
OeTeKkTop nnameHu

HecdekTHoEe nporpaMmHoe pene

JIOXHbIN curHan nnamMmeHu ns-3a
NOCTOPOHHErO LiBeTa

Tonnueo Unu Harap roput B
ronoske

ConnoBon knanaH v rmaBHbIN
TOMNWUBHBIV KnanaH, Unu
CONMoBON KnanaH u obpaTHbIN
KrnanaH He 3aKpblBatoTCsl

UcnpaebTe

Ouuctute

MpoBepbTe HACTPOMKY
ropernku

3ameHuTe
3ameHuTe

HeponycTute NOCTOPOHHErO
uBeTta

3ameHuTe

3ameHuTe

Heponyctute NOCTOPOHHErO
uBeTta

Cwm. pasgen «lopenoyHas
ronioBKka»

MpounctuTe, cnpaBbTe UMK
3aMeHuTe
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9.

Fopeno4yHas ronoBka
Ouddpysop nporopen

Tonnveo v Harap BHyTpU
rOSTOBKM

HenpaBunbHasa HacTpolika
BO3[yxa ANsi ropeHnst

HepoctaTtoyHas BeHTUNsums
KOTEeJ1IbHOro rnomeLlueHunsA

HenpaBunbHoe pacctosiHue
conna oT aguddysopa

HenpaBunbHbIA pasmep unn Tun
conna

M3HoLeHHOe consio

Crnuuwkom BbiCOKas MOLLIHOCTb
3aXKUraHuA

CrnvwKoM HM3Kas YacTuYHas
MOLUHOCTb

Mpu HeobxoamMmocTy
3aMeHuTe auddysop
HacTtpoute

HobaBbTe NpMTOK BO3gyxa
Mopperynupynte

3amMeHuTe nogxogsilee

3ameHuUTe

Mopperynupynte

Jlo6aBbTe MOLLIHOCTb
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CBoAHbLIN NUCT

Twun koTna

Tun ropenku

3aBoack. Ne ropenku

[JaTta moHTaxa

MoHTaXHuMK

MNpouee
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