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1. YHMBepcanbHbIX NPOEKT ynpaBrieHUNA
MHAMBUAYalbHbLIM TEMJIOBbIM NMYHKTOM

1.1. O6bwee onucaHue

1.1.1. OCHOBHbIe XapaKTepUCTUKU

e [loggepxka [0 Tpex He3aBUCUMbIX KOHTYpPOB
notpebnenuns

. Moppepxka pasnuyHbIX TUMOB KOHTYpPOB: OTOMMe-
HWe, ropsiiee BOAOCHaAbXeHWe, XonogHoe BOAO-
cHabxeHwue, oTaenbHas HacocHas rpynna ¢ ABP

e  ABTOMaTtMyeckoe mnogaepxaHue Temneparypbl
npsimow BoAbl B KOHTypax MBC un otonneHus

e ABTOMAaTMYECKOE OrpaHuyeHue Mpou3BOAUTENb-
HOCTMN KaXOoro M3 KOHTYpOB B 3aaHHOM MOfb30-
BaTenem nopsiake Ans nopaepxaHus Tpebyemon
Temnepartypbl Boabl, cbpacbiBaeMon B TennoceTb

. pachmkm 3aBMCUMOCTM yCTaBKM NPSIMON BOAbI Ka-
)KAOro KOHTypa OT HapyXHOW TemnepaTtypbl vnu
Temnepartypbl B nogatowem TpybonpoBoae Tenno-
cetn

. pachuk 3aBMCMMOCTN MaKCMManbHOW Temnepary-
pbl BoAbl, cbpacbiBaeMol B TEMNOCETb, OT HapYX-
HOM TeMmrnepaTypbl WM TemnepaTypbl B Mofgato-
Lewm Tpybonposoae TennoceTn

e  PerynupoBaHWe C MCMOMb30BAHWEM BEKTOPHbIX
(TPEXNO3ULIMOHHBIX) WU NPOMopLMOHanbHbBIX
(0..10B) npuBogos

e YnpaBneHue HaCOCHbIMM rpynnamu U3 OJHOrO UK
[OBYX HAacCOCOB C NMpUMeHeHvem poTtaumm n ABP

. YnpaBneHne Hacocamu MOAMNUTKA U OpPEHaXHbIM
HacoCcoMm

1.1.2. Tunbl KOHTYpPOB
KOHTyp oTonneHusa

KoHTyp ynpaBneHus — camblii CIIOXHbIVA TWUM KOHTYpa, obna-
AaloLWmii  MakcMmanbHbIM YMCIIOM HacTpavBaeMblx napa-
meTpoB. lpn 3agaHuM ycTaBku ncnonb3yeTcst rpadouk 3aBu-
CMMOCTU TemnepaTypbl NpPsMON BOAbl B KOHType OT
Hapy>XHOW TemnepaTypbl UNW TeMnepaTypbl BOAbl B Temnno-
cetu. Linpkynaums B koHType obecneunBaeTcsi OAHUM Haco-
COM Wnu rpynnon u3 AByx HacocoB. Kak npaeuno, nponsso-
OWTENbHOCTb KOHTYpa OTOMMIEHWSI OrpaHWuMBaeTcst npu
NpeBbILEHNN MaKCUManbHOW TemnepaTypbl BoAbl, cbpachi-
BaeMoW B TennoceTb. B KOHType oTonneHus npucytcTByeT
Hacoc noanuTku. B neTHeM pexnme KOHTYp ocTaHaBnuBaeT-
csl.

KoHTyp ropsiuero BogocHabxxeHus (I'BC)

MoBTOpSieT XapakTEPUCTUKW KOHTYpa OTOMMEHUSs, HO Kak
npaBumno npouaeoauTensHocTb FBC He orpaHnyuBaeTcs Npu
NPEBbILEHNN MaKCUManbHO — [OMYyCTUMOW  TemnepaTypbl
BOAbl, cOpacbiBaeMoli B TennoceTb. Hacoc NoanuTku oTcyT-
cTByeT. KoHTYp paGoTaeT Kpyrmbii rog.

HacocHas rpynna (XBC)

HacocHas rpynna 6e3 peryndtopa TemnepaTypbl MOXeT
ObiTb NMMOO OTAENbHLIM KOHTYPOM (Hanpumep, XOroAHoe
BOJOCHabXeHue), Nnbo BXxoAWTb B COCTaB APYroro KOHTypa
(oTonneHve ¢ ABYMS LMPKYMALUMOHHBIMA HACOCHBIMU Tpyn-
namu). Mpn 3TOM KOHTponnep ynpaefseT MuLlb Hacocamu,
TemnepaTtypa BoAbl B KOHTYPe UrHOpUpYyeTCs.

Mpumep cxembl aBTomaTtusauum UTI ¢ Tpemsa KOHTypamu
pasHbIX TUNOB NpuBeaeH Ha Puc. 1.
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1.2. MNMonb3oBarenbCKuMmn nHrepcdenc

1.2.1. JaTtumkm

B nporpamme npegycmotpeHa o6paboTka BCEX BO3MOXHbIX
[aTYMKOB [Msi KaXOOro U3 KOHTYPOB, BKIKOYas Te, KOTopble
He VCMonb3ylTCA B NpoLecce perynuposaHus. ATo caena-
HO, 4YTOGblI oBecneunTb BO3MOXHOCTb LEHTPanM30BaHHOTO
MOHUTOpPUHra cocTosiHua WTIM v aucneTyepusaummn Bcex
MN3MEpEHHbIX 3Ha4YeHuin. Huke npueedeH MOMHbLIA CRUCOK
N3MepUTESIbHBLIX AaTUYMKOB, AOCTYMHbIX U3 MPOrpamMMbi:

O6Lwue ans BCero TennoBoro NyHKTa AaT4yuKkn:

e TewmnepaTypa B nogatoLiem TpyGonposoae Tenso-
cetn

o TewmnepaTypa B obpaTHOM TpybonpoBoae Temno-
cetu

. [asneHuve B nogatoLem TpybonpoBoae TennoceTu

e [laBneHue B o6paTHOM TpybonpoBoae TennoceTu

e TemnepaTypa B nogatowem Tpybonposoge XBC

. [asneHuve B nogatowem Tpybonposoge XBC

e  TemnepaTypa HapyHOro Bo3gyxa
Cneuudunyeckvne Ans Kaxaoro N3 KOHTYpOB AaTHUKU:

e TewmnepaTypa B nogaioLiem Tpy6onpoBoae KOHTY-
pa

e  Temnepatypa B o6paTHOM TPyGOMNPOBOAE KOHTYpa
e [JlaBnenve B nogatowiem TpyGonpoBoge KOHTypa

e [JlaBneHue B o6paTHOM TpyGONpPOBOAE KOHTYpa

1.2.2. 3kpaH

OcHoBHoOW 3kpaH oTobpaxaeTcs cpasy rmocne 3arpy3ku npo-
ekTa B koHTponnep. Ero Bua npusegeH Ha (Puc. 2):
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Puc. 2 — OcHosHoU aKkpaH

B neBon yacTtu akpaHa oTobpaxaeTcs rpaumk TemnepaTypbl
BOAbI, cOpackiBaemoii B TennoceTb. 'paduk cTpontcs oTHO-
CUTENbHO YCTaBKW OrpaHUYeHnNss MakcuManbHO A0MyCTUMON
Temneparypbl cbpoca.

B npaBoii 4acTu 3aKkpaHa pacrnofioxeHbl TPWU OAMHAKOBbIX
Groka WMHGOpPMaLUUM O COCTOSIHUSI KOHTypa C MepBOro o
TpeTuii cooTBeTCTBEHHO (Puc. 3):

0.0 @

FEC PAEOTAET

Puc. 3 — IHghopmayuoHHbIU 610K
CTpykTypa 6rokoB oaMHaKoBa:
e 3Hayok 1 noanuchb pexuma padoTbl
e TewmnepaTypa Ha nopade

e  KHonka-noackaska 0 TOM, YTO HYXXHO HaxaTb, YTO-
6bl MOMYYUTb PaCLLMPEHHYH MHOPMaLio

Ecnun B KOHType OGHapyxeHa HewcrnpaBHOCTb, TO 3HAYOK
M3MEHWTCA Ha BOCKNULATENbHbIA 3HaK U NMOSBUTCA HagnMuUchb
«ABapusy».

Ha akpaHax wupoko ucnornb3yromcs mak Ha3blgaemMble
«KHOMKU-0OCKa3KU», KOMopble Mo0CKa3bI8atom 803MOXHbIE
delicmesus nonib3o08ameris Npu Haguaayuu rno MeHr umu
aKpaHam. OHu bbigarom 08yx 8UOO8 — Kpyerible U MpsiMo-
yeornbHble. Ha

Puc. 4 nokasaH npumMmep 060MX BUOOB KHOMOK-MOACKA30K:

(LI Euzen )

Puc. 4 — KHonku-nodckasku

M3 OCHOBHOro 3kpaHa Mo HaxaTuio Ha KHOMKy «0» MOXHO
nepenTu B akpaH nHcpopmaumm o tennocetn (Puc. 5):
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Puc. 5 — MIHghopmayusi o mennocemu

Ha akpaHe npefgcTaBneHa ynpoLwéHHas MHEMOCXeEMa NeBOM
yactn cxembl WTTI, npepactaensiowas cobon YCNOBHbIV
TennoobMeHHWK, nodarowmii n obpaTtHeln TpybonpoBoabl 1
pacrnonoXeHne AaT4YMKOB TeMNepaTypbl U AaBNEHUS Ha HUX.
Tarke HanpoTuB AaTymka obpaTHom BoAbl OTOGpaxaeTcs
ycTaBka OrpaHuyeHuss TemnepaTypbl BOAbl W KHOMKa-
noackaska pefAakTVpOBaHWS 3TOW YCTaBKu.
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Mo HaxaTuio KHOMoK «1», «2» unm «3» MOXHO nonactb B
3KpaHbl MHpOpMaLIMKM O COOTBETCTBYIOLEM KOHTYpe (Puc. 6):
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Puc. 6 — MIHghopmauyusi o KoHmype

Ha akpaHe npepcTaBneHa ynpoLléHHas MHeMocxema mnpa-
BoM 4yactu cxembl UTI, Tawke npencrtaensiowasi cobomn
YCINOBHbIN TEMOOOMEHHMK, Nofalowmin n obpaTHbIn Tpybo-
npoBofbl, PACcNoNOXeHNe HaCOCHOW rpynMnbl, AaTYMKOB TeM-
nepaTtypbl ¥ AaBfieHUst Ha HUX. HanpoTuB AaTyvka npsiMomn
BoAbl OTODOpaxkaeTcsi ycTaBka TemnepaTypbl W KHOMKa-
nopckaska pefakTMpoBaHust 3TON ycTaBku. BHyTpu ycnosHo-
ro obo3HayYeHNs HaCOCHOW rpynnbl OTOBpaXxalTcs cTaTychbl
HacocoB. BHyTpu ycnoBHoro o6o3HayeHuss TennoobMeHHuKa
pacnonoXeHo Ha3BaHWe KOHTYpa W COCTOSiHWE perynupye-
MOro npusoga: npoueHTbl Ans nrnasHoro npusoaa (0..10B) n
CTpenka BBEpPX UMW BHWU3 NS BEKTOPHOTO (TPEXMO3ULIMOHHO-
ro).

HaaB Ha KHOMKY yCTaBKW MOXHO NonacTb B 3KpaH pedakTu-
poBaHus rpadmka otonneHus/ycrasku (Puc. 7):

] T YN

FPafke 9CTaBekH

Tuae llosnul

Puc. 7 — paguk omonneHusi

B 3TOM 3KkpaHe MOXHO HACTPOUTb 3aBUCUMOCTb YCTaBKM
KOHTYpa OT HapyXXHOW TemnepaTtypbl Unu OT TemnepaTtypbl
nopgayv TennoceTn, OrpaHnynUTb rpaduvk cpeskamv W no-
CMOTPETb MOMOXEHME TEKyLLEeW pacyETHOM TOYKM B Kpadu-
yeckom Buae. 'padmnk COCTOUT U3 TPEX TOYEK: BEPXHEN U
HWKHEN Cpe3oK M TOuYkM usnoma. M3meHWTb nonoxeHue
TOYKM Ha rpachrke MOXHO HaaB COOTBETCTBYHOLLYHO KHOMKY
HoMepa TouYkM — «1», «2» nnm «3» (Puc. 8):

[LHEE ]

-40 | a0 Q)

Puc. 8 — PedakmuposaHue epachuka

Haxumas «cTpenkv» Ha KnaBuaType KOHTponsepa TOuKy
MOXHO nepemMeLllatb no rpacduky Beppx/BHu3, BNeBo/BNpaso.
Ecnu «cTpenku» yaepxvBaTtb, TO TOYka nepemMeLlaeTcsi no
rpaduky aBTOMaTuyecku. Haxumasa kKHonku «1», «2» wunu
«3» MOXHO nepemellaTbCs MO Toykam rpadmka. Haxas
KHOMKY «4» MOXHO Nepentv B peAaKkTMpoBaHUE Cpe3oK —
BKMIOYNTb OrpaHUyeHne cpeskamu Unu oTKMioYMTb ero. Pe-
XVUM MepeKnoyaeTcst NMOBTOPHLIMU HaXKaTUSAMWU KHOMKU «4»
(Puc. 9):

CREAkH: - ) —_—

Puc. 9 — PeGakmuposaHue cpe3ok

OTMEeHUTb pedakTUpoBaHWe MOXHO HaxaB «Escy», B aToM
cnyyae rpaduk BepHETCA K CBOeMy Mpedbiayliemy Buay.
CoxpaHnTb HOBbIV rpadmk MOXHO HaxkaTuem «Enter».

®yHKYus pedakmupoeaHusi 2paghuka Mo-
)Xxem 6bimb omkoYeHa. B amom cnyyae
2paghuk mosbKo omobpaxaemcsi Ha 3Kpa-
He, NoJIoXKeHue Mo4eK U COCmosiHuUe cpe-
30K U3MEHUMb HEGO3MOXHO.

OTKnoYeHe JaTYUKOB TeMnepaTtypbl

CocTtaB oTobpaxaembix aTYMKOB onpeaensieTcs nosnb3oBa-
Tenem B MeHI0 «HacTpoiika» B pasgene Koppekumu atyuv-
KOB. [N OTKINIOYEHUS AaTuMKa Had0 ykas3aTb KOPPEKLUIo ero
nokasaHui pasHomn 999.

Ecnu koHmyp 6bis1 OMKIIHOYEH 8 MEHIO
«Hacmpoliku», nokazaHusi €20 damyukKos
He omobpaxaromcsi 8 IKpaHe da4ymuKoe u
He ompabambiearom asapuliHbie cumya-
yuu (o6pbiebl U 3aMbIKaHUsI).

Ecniu Heob6xo0umo npocmMampueams Mo-
Ka3aHusi 0am4uKoe KOHmypa, KomopbIM
He ynpaeJsisiem KoHmpoJsiep, ciedyem
ebicmasums mun KOHMypa «Hac» u He
3anyckamsb e20 u3 MeHro «lMapamempabi».

1.2.3. MeHiI0

MeHio gocTynHO Mo HaxaTtuo kHonku «F1» n coctouT un3
cneyoLmx MyHKTOB:

. MapameTpsbl

. HacTtporikn

e XypHan

. Koppekuusi BpemeHun
Huke paccMOTpeH kaxapblil U3 3TUX MYHKTOB B OTAENbHOCTMY.
MapameTpbl

Pasgen copepXuT napameTpbl, NpeAHa3HavYeHHble Ans u3-
MeHeHus1 cnyx6on akcnnyaTauun, Takue kak pabota KOHTY-
pa, CMELLEHWNE YCTaBKN OTHOCUTENBHO 3aAaHHbIX rpadukoB,
U3MEHeHe BpeMeHW roaa W aBapuiHasi ycTaBKa KOHTypa
MpW HEUCNPaBHOCTW JaTyvKa HapyXXHoO TeMnepaTypbl.

MeHio «[MapameTpbl» MOXeT ObiTh 3alUMLLIEHO NaponemM oT
HeCaHKLMOHMPOBAaHHOrO  focTtyna. Pagosble  COTPYAHMKK
cnyx6bl aKkcnnyaTauum, kak Npasnio, UMeT JOCTYN TOMbKO
K MeHo «[MapameTpbi»
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Hactpoiku

Pasgen cogepxut HacTpoOMKM TENnoOBOro MyHKTa, yCTaHas-
nuBaemMble MNpy NycKOHanagke: TUMbl KOHTYPOB; Ko3dduLimn-
€HTbl PEerynaTopoB; HAaCTPOMKM LIMPKYNALMOHHBLIX HAcOCOB U
HaCOCOB MOANWUTKM; KOPPEKLIMS AATHMKOB.

MeHio «HacTponkm» MoxeT ObiTb 3alMeHo napornem oT
HeCaHKLUMOHMPOBAHHOIO AoCTyna.

3HayeHusi 8 MeHIO «Hacmpoliku» GO/mKHbI
pedakmupoeambsCsi MOJSILKO M0020mose-
JIeHHbIM ePCOHasIoM, M.K. OHU ornpede-
nsirom pabomocnoco6Hocme ece2o men-
noeozo nyHkma. PekomeHdyemcsi
3awjuwame meHrO «Hacmpoliku» naponem
onsi npedomepawjeHusi U3MeHeHUsl Ha-
cmpoek psidoebIMU compyOHUKaMU CITYX-
6b1 3KCIIIyamayuu

XypHan co6biTumn

XKypHan cobbITuin npegHasHaydeH Anst ukcaumm cobbiTui,
nponcxoasilmx B TennoBoM nyHkte. MHdopmaums o npouc-
XOOSLMX CODOBbITUSIX XPAHUTCS B SHEPrOHE3aBUCUMON MNamsi-
TU 1 He yaansieTcsi Npy OTKMYEHUN NMUTaHUS KOHTponsepa.

Mpw BXoae B XypHan Ha 3kpaH G6yaeT BbiBeAeHa WHopma-
uMst 0 rnocriegHeM npowusolleslemM cobbiTvmM, kak nokasaHo
Ha Puc. 10:

8 | T

0 17:51 14/09/2010
* BraroueHwe niTaHna

KaPrHan

Puc. 10 - XKypHan cobbimuti

WHdopmauusi o npousoluesieM cobbiTUM U3NOXeHa B ABYX
HWKHUX cTpokax. CTpyKTypa onmucaHusi cobbITUs nokasaHa
Ha Puc. 11:

MO Yy Aa/MMATITT

Oncanve cobbITA

Puc. 11 — Cmpykmypa cobbimusi

Ecnu aBapus oTHOCUTCS K KOHTYPY, @ He K TENIOBOMY MyHK-
Ty B LENOM, B Hayarne CTPOKU C XapaKTepUCTMKON aBapuu
OyOeT BbiBEEHO Ha3BaHWe KOHTYpa, Hanpumep «K1 ABapusi
noanutkn» mnu «MBC Asapusi g. gaen. MNB». MNepexoa no

CMUCKY COObITUIA OCYLLECTBMSETCS KHOMKaMu « A» N « ¥y,
Ecnu HaxaTb 1 yaepxuBaTb KHOMKY, TO XXypHan Ha4yHET ne-
penucTbiBaTbCA aBToMaTuyeckn. OuncTka >XypHana npous-
BoAUTCA HaxxaTnem «F4y».

[MonHbIN cnncok cobbITWI, 3aHOCUMBIX B XypHan, npuBeaeH
B NpUIoXeHuu 2.

XypHan aBTOMaTu4ecku BO3HWMKAET Ha 3KpaHe B cryvae
BO3HUKHOBEHWSA aBapuu. Ecniv onepatop He npeanpuHnumaet
HWKaKUX OEWCTBUIA, TO NPUMEPHO Yepes3 5 MUHYT NponcxoanT
BO3BpaT Ha OCHOBHOW 3KpaH. [py 9TOM XypHan nomevaeTtcs
HEKBUTUPOBAHHBIM — MUFalOWMUM CYMBOJIOM «KOJTOKOMNbYMK»
(Puc. 12):

Puc. 12 — KeumuposaHue XypHarna

Ons kBMTMpoBaHWA (NOATBEPXAEHWS) AOCTAaTOMHO HaxaTb
«Enter», cumBon «konokonb4ukay» 6ygeT noraileH.

Koppekuusa BpeMeHun

OTOT NYHKT CRYXWT ANS BbICTABMNEHWUA AaTbl U BPEMEHU B
MeHto KoHTponnepa (Puc. 13):

[0 &>
14/09/2010 i§:51

Puc. 13 - Koppekyusi spemeHu

Tekylas no3vums BBoAa OTOOpaXkaeTcsi KypCoOpoMm — Mu-
ralowmnmMmm cumeofiaMmn « A A» N « ¥V ¥y,

MepemelieHne Kypcopa — KrnaBuiamm « €4» n «p ».

ﬂ]’lﬂ YBENUYEHNA 3HaYeHUA HaXMUTe KHOMKY «A», Oons
yYMeHblUeHUA «V¥». Ecnu HaxaTb n yaepxmBaTb KHOMKY, TO
3Ha4YeHUe HaudyHET yBeJ'IVILIVIBaTbCFl/yMeHbLIJaTbCH aBToMaTu-
YeCKU.

[To OKOHYaHUM HaACTPOMKN BPEMEHU BbLIMAMTE U3 MEHI0 Ha-
xatnem knasuwn «ESCx.

lMonb3oeamernbckuli uHMepgelc
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1.3. Hacocbl u HacoCHbIe rpynnbl

KoHTponnep ynpasndaeT HeCKOJIbKMMKM HacocaMn U Hacoc-
HbIMU rpynnamu. B nx uncno BxogaT:

. HacocHble
KOHTYpOB

rpynnbl  UMpKynauum - Kaxgoro U3

. Hacocbl noanutkun kaxaoro 13 KOHTYpOB

. [peHaxHbIn Hacoc

1.3.1. LIMpKYyNAUNOHHbIe HacocCbl

Linpkynsiums B kaxaom M3 KOHTypoB obecrneunBaeTcsi oau-
HOYHBIM HACOCOM WNW HAaCOCHOW rPynnoin M3 ABYX HACOCOB.
PeanunsoBaHbl cnepyowme yHKLUW yripaBreHUst Hacocamm:

e ABTOMaTM4ecKOoe nepeknioyeHne Ha Aybnupyto-
LM HacocC Npu aBapun OJHOTO U3 HAcoCOB rpyn-
nbl (PYHKUUS «aBTOMaTUYECKUI BBOA, pe3epBay)

e  OnpefeneHvie Hanuune NpoToka BOAbI Yepe3 Ha-
COCHY!t0 rpynny (PyHKLMS «CyXOl XOA»)

. PoTtauns HacocoB 4epes 3agaHHoe Bpemsi ((byHK-
LUnA «BblpaBHUBaHUE MOTOHaCOB)>)

. Mepuogunyecknii  KpaTKOBPEMEHHbIN 3amnyck Ans
npeaoTBpaLLeHns 3akncaHnsa paboymx konéc Ha-
COCOB ((PYHKLMSA «NPOBOPOT»)

Pa6oTa

HacocHas rpynna BKN4YaeTca npu 3anycke KOHTypa U npo-
Aonxaet pa6OTaTb BCe Bpems, noka pa60TaeT KOHTYp.

Mpu aTOM cHavana BKMHOYAETCS NEPBbIA HACOC TPynMbl U
paboTaeT, noka He NpoWdeT BpeMsi, 3aAaHHOe napameTpoM
«poTauus, Yac». lMocne 3Toro NepBbIi HACOC BbIKIOYaETCS,
1 Yyepes 5 cekyHA BkIo4aeTca BTopoin. Bropow Hacoc Takke
paboTaeT 40O MCTeYeHUs mepuopa poTauuu, a nocre 3Toro
cMmeHsieTcsl nepBbIM (Puc. 14).

Hacoc 1 Bkn ---

Hacoc 1 Bk |- e o

Hacoc 2 Bkn L e T

Hacoc 2 Bbikn -

v

|
!
Bpemsa
poTauuu

Puc. 14 — Pomauusi Hacocog

BkritouyeHne Hacoca MOXeT NPOMCXOAUTb C MepeknoYeHnem
CXeMbl ~ KOMMyTauuMum OOMOTOK  ABuratenst  «3Besfa-
TpeyronbHuk». [na 3Toro npeaHasHaveHbl COOTBETCTBYHO-
LiMe OUCKPETHble BbIXOAbl. 3agepkka NepekrodeHnst cxem
KOMMyTaLmm 3apaeTcsa n3 MEHH0 napameTpom
«Bpemsi 38->Tpy.

B oCTaHOBMEHHOM HACOCHOW rpynne Kaxabli U3 HacoCoB
OoOVH pa3 B [Ba nepvofa poTauuu BKMOYalTCst Ha BpeMs,
3aaBaeMoe B MEHIO NapamMeTpoM «MpPOBOPOT, cek». ABa-
pUHBbIE U OTKIIOYEHHbIE BPYYHYKD HACOChI HE MpPOBOpaYu-
Batotcsa (Puc. 15).

Hacoc 1 Bkn -

Hacoc 1 Bbikn

Hacoc 2 skn = T | B

Hacoc 2 Bbikn

v

[ S | -
Bpemsa Bpemsa
poTauuu nposopoTa

Puc. 15— Nposopom Hacocoe

3adaHue epeMeHuU pomayuu
PaeHbIM HYJIFO OMKJ/1ro4aem Kak camMy po-
mayuro, mak u rnpoesopom Hacocoes.

3agaHne pexuma paboTbl KaXgoro Hacoca MPOUCXoauT C
OBepubl WKada TPexmno3ULMOHHLIM MNepeknioYaTenemM unm
KHOMOYHbIM Br1okoM. Kaxkabii U3 HACOCOB MOXET HaxoAuTb-
Csl B OJHOM W3 TPEX COCTOSIHUIA:

. Boikntover
e ABTOMaTUYECKUI PEXUM
e [IpyHYAUTENBHO BKMOYEH BPYYHYIO

Ecnu xoTs 6bl 0OMH M3 HAacOCOB BKMKOYEH UMW BbIKMHOYEH
BPY4HYIO, poTaunsa He Nponu3BoOaUTCA.

ABapuiiHble cuTyauum

Hacoc cuntaetcs aBapuitHbIM, eCnu BO BpeMsi ero paboTbl
NPOW3O0LLIO OAHO U3 CeAYOLLMX CODbITUIA:

. Moctynun curHan o cpabaTtbiBaHUM TepMmopene
U1 Apyroro curHanuaatopa BHELUHeh aBapum

L] nOCTyI'IVIJ'I CUrHan «HeT MpOoTOoKa», KOTOPbIN BMO-
crneacTesun ncHes nNpu BKINKOYEHMM BTOPOro Hacoca

Ecnun oba Hacoca oTknouMnmncb No nopsaky M3-aa OTCYTCT-
BMS NPOTOKA, CTaTyC «aBapuMHbIN» HacocaMm He npucBanBa-

Hacochbi u HacocHble epynnbl
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eTcs, BMECTO 3TOro HacocHasi rpynna ocTaHaBnuBaeTcsi Mo
aBapun «Cyxom xog KOHTypay.

C6poc aBapuu

[na cbpoca aBapuy OOHOrO M3 HAaCOCOB HYXHO NepeBecTu
ero nepekmoyartens pexumoB («Myck/Cton/ABTO») B Mono-
xeHue «CTon», a NoToM 06paTHO B nonoxeHve «ABTO». To
Xe AeNicTBue, NpofdenaHHoe ¢ BbiknioyaTensmMm obomx Haco-
coB, cOpacbiBaeT aBapum BCEro KOHTypa.

1.3.2. Hacoc noanunTtku

Hacoc noanuTkv npucyTcTBYET TOMNbKO B KOHTYpax, TWM KO-
TOpbIX 3a4aH kak «oTonneHuey. OH ucnonb3yeTcs Ans noa-
AepxaHusi paboyero AaBreHus B KOHTYpe.

Pa6oTta

KoHTponnep moxeT ynpasnAaTb HACOCOM NOANUTKU NO O4HO-
My U3 cnefyrwmnx anroputmos:

. Mo CUrHany ot pene gaBneHuda.

Hacoc BknioyaeTcs no MocTynneHwlo curHana ot
pene AaBreHns W BbIKIOYAETCA MO MponagaHuio
39TOro curHana. Takon pexuM paccuuTaH Ha npu-
MEHEHVe pene AaBrneHnsi C rmcTepesncom

. Mo patunkam YPOBHA B 6aKe-aKKymyn$|Tope:

Hacoc BknioyaeTcs MO MOSIBMIEHWIO curHana ono-
Beulawulero o HWU3KOM YypoBHE BOAbl B Gake-
AKKyMynAaTope U BbIKNOYaeTcAa Mno nodaBneHUto
curHana o BbICOKOM ypOBHE BOA B HEM. AHanoruy-
HO MOXHO OpraHusoBaTb CXemMy NoAnuTKKM no aar-
YMKaM HU3KOro 1 BbICOKOIro AaBreHnsa B KOHType

. Mo aHanoroeoMy aTt4yuky gaBneHudA

Hacoc Bkntovyaetcs, ecnu [faeneHue obpaTHo
BOAbI KOHTYpa ynajeT HUKe 3a4aBaeMON B MEHIO
napaMeTpoM «ZaBr. BKIIHOY.» BESIMUYMHBI U BbIKITHO-
YyaeTcs Mo JOCTUXKEHUIO AABIIEHWEM BeNUYMHbI,
3a/laHHOV MapamMeTpoM «AaBil. OTKMIOY.». Ecnu
aHaroroBoro AaTtyvka AaBrieHWsi HET, OTKIYUTh
ero o6paboTky MOXHO 3aaB 3T YCTaBKW pPaBHbI-
MM HyTHO.

ABapuiiHble cUTyauum

CurHan o6 aBapwuu nocTynaeT B criydae, ecnu cpabortano
Tepmopene uUnu Apyro BHELUHUA CUrHanM3aTop aBapuUMHOWM
cuTyauum unu ecnv ogHoBpeMeHHO cpaboTanu AuCKpeTHble
[aTYMKM BbICOKOTO M HU3KOro AaBneHus. B aTux cnyvasx
Hacoc NoAnuTKU OCTaHaBNMBaeTCs U He MOXeT ObiTb 3any-
LeH o cbpoca aBapuii.

1.3.3. [dpeHaxHbIA Hacoc

B npoekTe npefycMOTPEHO yrnpaBrieHne OAHUM APEHaXKHbIM
HacocoM, pacnornoXeHHbIM B APEHAXHOM NPUsIMKE TENMOBO-
ro NyHkTa.

Pa6oTta

BkntoyeHue v BbIkNoYeHe Hacoca pernamMeHTnpyrTCa cre-
aywoummn npasunamu:

Mo AByM paTumkam ypoBHS: HACOC BKMOYAETCA MO MOCTYM-
FNIEHVI0 CUrHamna o 3arofHeHUW MpusiMKa (4aT4yuK BEpPXHEro
YPOBHS) 1 BbIKIOYAETCA MO MOCTYNSIEHWIO cUrHana o Tom,
YTO ypOBeHb BOAbl OMYCTUNCH HWxe 6e3onacHo OTMETKM
(maTymk HwxHero ypoBHS). [Ins ncnonb3oBaHWs 3TOro pe-
XUMa HeobXoAMMO B MEHI0 3afaTb YCTaBKy «J[peHaxHbIn
Hacoc: BpeMs paboTbl» paBHOW HyIIO.

Mo OAHOMY OaT4YUKY YPOBHA: HACOC BKIO4YaeTCA Nno noctyn-
NeHUI0 CurHana o 3anoJjiHeHUn npuamMka (,E]aTllI/IK BepxHero
ypOBHﬂ) N BbIKNKO4YaeTca Ccnycta HEeKOoTOpoe BpeMmdA. Ons
3TOr0 HYXHO 3aJaTb B NYHKTE «[peHaxHbIn Hacoc: BpeMs
pa6OTbI» YUCIO CeKyHa, HeobXxoanMbIX HacoCy Ana oTkayu-
BaHMA BOObl U3 NpuUAMKa OO0 HOpMasibHOro YpOBHA. B atom
Crlyqae HaCcoC BKMO4UTCA No Cpa6aTbIBaHMlO AaT4yuKa BbICO-
KOro ypoBHA BOAbl, @ BbIKITIOYUTCA 4Yepe3 3a4aHHbIN npome-
XYTOK nocre nponagaHna curHana c gatyumka.

Takke MOXHO MCNoNb30BaTb KOMOMHUPOBAHHBLIA PEXUM
paboTbl: Hacoc paboTaeT 3afaHHOe BPEMsi, HO MOXeT A0C-
POYHO NpekpaTUTb paboTy Mo curHamy AaTynka HDKHEro
YPOBHS BOABbI.

Cnuwkom dosieasi paboma Hacoca Moxxem

npueecmu K MosIHOMY OCYWeHUIo MPUsiMKa
U rosIoMKe Hacoca e pe3yJsibimame cyxo20

xo0a

Hacochbi u HacocHble epynnbl

Segnetics-Russia.ru | otaen npopax: sales@segnetics-russia.ru
ABTOMaTM3auus, gucnetTyepmsaunsi UHXEHEePHbIX CUCTEM.

Mponaxa o6opynoBaHus. Mpon3BoaCTBO LWKadoB aBTOMaTUKM



Segnetics

Asmomamusauyus UTI1 ¢ nomowbto Segnetics: pykogodcmeo rnonb3oeamerns

1.4. PerynupoBaHue

PerynvpoBaHve TeMnepaTypbl OCYLLECTBISETCS C NOMOLLbIO
TPEXMNO3ULMOHHBIX (BEKTOPHBIX) MMM MNaBHbIX (MPOMNopLumo-
HanbHbIX) NPUBOAOB. YnpaBnstolwee Bo3aenucTsue opmu-
pyetcs lMWUO-perynatopom. B atom pasgene Oyayt pac-
CMOTpEeHbl Mpoueaypbl 3anycka KOHTypa, MoAAepXKaHus
yCTaBKM MPAMOI BOAbI U KOHTPOSIb TemnepaTtypbl BOAbI,
cbpacbiBaemoli B TEMNNOCETb, a Takke CBS3b PEryNATOPOB U
HaCOCHbIX rpyn.

1.4.1. 3anyck KOoHTypa

YToBbl KOHTYp Obin 3anylieH, Heo6XOAMMO BbIMOMHEHWE
crnepyoLmnx YCroBuii:

. Twvn KOHTYpa B MeHI0 «HacTpovikn» ycTaHOBMEH He
paBHbIM «BbIKn»

. B meHio «[lapameTpbl» y COOTBETCTBYHOLLEINO KOH-

Typa napameTp «PaboTa koHTypa» BblbpaH paB-
HbIM «Bkn»

e ®naxkoBbI BbIKNoYaTenb KOHTYpa (eCnu oH ecTb)
HaxoauTcs B nonoxeHun «PaéoTta»

e  XoTs Obl 0AMH (PnaxKoBbIA MepeknoyaTenb Ha-
COCHOW rpynmbl KOHTypa (ECny OHWU eCTb) HaxoauT-
CS B NOMNOXeHun «ABTO»

Ecnn Bce yCnoBuA BbINOJTHEHbI, HaCcoCHON rpynne KOHTypa
AaeTcda KoMmaHaa Ha 3anyck. Mocne Toro, Kak HacocHasi rpyn-
na Ha4Yana paGOTaTb, BblAepXuBaeTCca naysa 60 CeKyHa ana
NPOKa4kn KOHTYypa MU nocne 3Toro Ha4ynMHaeTca perynuposa-
HUe TemMnepartypbl.

Perynuposanne ocyuwectengetca [UA-perynatopom. O
MeToAMKE HaCTPOWKM perynstopa MOXHO npoyuTatb B
npunoxeHuu 1.

1.4.2. MNMoppepxaHue ycTaBKU

B npouecce nogaepxaHus ycTaBKu perynstop ynpaensiet
[OBWKEHWEM perynupyioLlero KpaHa KOHTypa, a HacocHasi
rpynna obecneuyvBaeT UMPKyNsSuulo. YcTaBka TemnepaTtypbl
KOHTYpa onpefenseTcs TemnepaTypHbiM rpadmkoM, a Takke
CMellleHneM, 3afaHHbIM nonb3oBaTteneM B MeHwo «[lapa-
MeTpbl». MeToa pacyeTa TemnepaTtypbl YCTaBkU Mo rpacuky
n3obpaxeH Ha Puc. 16.

Pezynsamop He o2paHu4ueaem ynpase-
nsowee sozdelicmaue npu docmuXxeHUU
npueodoM KpaHa KpaliHe20 MoJsI0XeHUsl,
noamomy eo u3sbexxaHue noepexoeHust
npueodoe pekoMeHAyemcsi MPUMeHsIMb
npueodsbl ¢ aemomamu4yecKuMu KOHye-
8bIMU 8bIK/TF0YamesnsiMu usu 6 HympeHHU-
MU cxemMaMu o2paHuU4YeHuUsi MOMeHma

A
T° npsMoit Boak!

KOHTYpa @

BEPXHSA CPOKA — {ummmm

Wanom + — — — — — — —

Huksa cpeska — |~ — 7T

Varom (THap)  Bepxwssicpeska 1 HAPYXH./
(T Hap) T° Tennocetn

Puc. 16 — TemnepamypHbil epaghuk

Husss cpeska (T Hap)

pachuk TemnepaTypbl Nnogayn MoxeT ObiTb 3aAaH kak dyHK-
LMs OT TeMnepaTypbl HAPY>KHOro BO3AyXa WUNW Kak yHKLWSA
OT TemnepaTypbl nogauu TennoceTu. MNpu 3agaHun rpacduka
TaKkKe MOXHO BKIMIOYUTbL PEXUM OrpaHUYeHust cpeskamu,
3TOT pexuM nepeknioyaeT MeToAbl pacyéTta rpaduka. Itu
MeToAbl MoKasaHbl Ha pucyHke umdpamu 1 n 2. Meton 1
COOTBETCTBYET BKMIOYEHHOMY PEXUMY OrpaHuveHus, npu
3TOM ycTaBka NpsMOV BOAbI KOHTypa ByaeT nexatb mMexay
BEPXHEW W HIDKHEN Cpe3Kol Npu Nniobow Hapy>XHOW Temnepa-
Type/TemnepaTtype BoAbl B TennoceTu. B metoae 2 rpaduk
9KCTPaNONMpyeTcs 3a TOYKWN CPE3OK.

MapameTp «McToyHuk rpad.» B MeHo «HacTpoiiku» nepe-
KntoyaeT Lkany abcumce rpaduvka Mexay HapyXHoW Temre-
paTypow u TemnepaTyporn Boabl B TENMOCETH.

padmk MakcmManbHoW TemMnepaTtypbl BoAbl, cbpackiBaemon
B TENnoceTb, 3a4aeTcs aHarnorn4Ho.

PezynuposaHue
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1.4.3. MNMoppepxxaHue TemnepaTypbl
BOAbl, cOpacbiBaeMOM B TeNsoceTb

Moka TemnepaTypa BOAbl He NPEBLICUT BENWNYUHBI, BbIYKC-
NeHHbIN Mo rpadmKy obpaTHOW BOAbI UMM 3a4aHHOM COOT-
BETCTBYMOLLEN ycTaBkon («YcrtaBka Tobp TC»), perynstopbl
noaaepXvBaloT yCTaBKy MPAMOW BOAb! B KaXAOM W3 KOHTY-
poB. Ecnu xe Temnepatypa obpaTtHoi BoAbl Bbilna 3a Ao-
nycTuMble npefensl, aBTOMaTWKa NEepPeBOAUT TernnoBoW
MYHKT B PEXXUM OrpaHnyeHnst TemnepaTypbl o6paTHo BOAbI.

B pexvme orpaHuWyYeHus yCTaBKM KOHTYPOB MOTYT MEHATLCA
ONs NofAepXaHus TemnepaTtypbl obpaTHOM BoAbl B paspe-
LWEHHbIX rpaHMuax.

Y koHmypoe muna «OmonneHuex» u «[BC» 8 meHto «Ha-
cmpolku» docmyrneH napamemp «oepaHu4umersiby, rno3eo-
narwul 8sibpams, 8 KakoM nopsioke bydym CHUXambCs
ycmasku nodayu y KoHmypos. 3mom napamemp 3adaem
cmyneHb 02paHuU4eHus, Ha Komopol 6ydem Haxo0umsCs
KoHmyp. Yem Huxe HOMep cmyneHu, mem paHbwe bydem

K1: yctaBka min

oegpaHuyeHa ycmaska rnodaqu KoHmypa. Hanpumep, ecru
mpu KOHmMypa Haxodsmcs Ha cmyreHsix oepaHudyeHus 1, 1 u
2 coomeemcmeeHHO, Mo Mpu NpesebileHuU ycmasku 06-
pamHoli 800bI cHa4ana 6ydem CHUXeHa ycmaska 8 nepsbix
08yX KOHMypax U fulib Momom — 8 mpemseM. Ycmaska 8
KaxOoM KOHMype CHUXaemcsi cmyrneH4yamo, rnpuyem 8 rpe-
denax 00HOU cmyneHu 3mo fNpoucxodum CUHXPOHHO. Benu-
YUHa CHUXeHUs1 ycmaesku sigrisemcsi KoHemaHmol: 1 epadyc
Ha 1 wae noHuxeHusi. CKopoCmb CHUXEHUS ycmasKu 3asu-
cum om napamempos pezynsmopa KoHmypa. Y kaxdoz2o
KOHMypa ecmb MUHUMasbHas memiepamypa ycmasku,
HUXXe Komopol & rMpoyecce 02paHU4eHuUs ycmaska ornyc-
Kambcs He 6ydem. [ns nepexoda Ha cnedyrouyto cmyrneHb
8ce KOHmMypbl rpedbidyweli cmyrneHu OOmKHbI 0Onycmumb
ycmasky 00 MUHUMyMa usu 8olimu 8 HacblujeHue. Boweo-
WwuM 8 HachlWeHue cHumaemcsi KOHmMyp, 8 KOMopoMm peay-
nupyrowut KpaH nosiHocmeto 3akpbim. Jloeuka exoda e oe-
paHuy4eHue u rnepexoda Mex0y cmyrneHsIMU OmpaxeHa Ha

Puc. 17:

YcraBka

K2: ycraska min

npsivoit Bodbl K1

Ycraska

npsimoit Boabl K2

K3: ycraska min

. YcraBka
npsimoit Boabl K3

YcTaBka
obpatHoi BoAbl

Temnepatypa
obpatHoi BoAbl

Puc. 17 — NMpumep pabomsbi oepaHu4yumerns

PezynuposaHue
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Ha oTtpeske «O»-«1» Temnepatypa obpaTHOW BOAbl Haxo-
ONTCA B HOpME, W BCEe KOHTYpbl paboTaloT no 3ajaHHbIM
ycTaBKam TemnepaTtypbl NPsSiMON BOAbI.

B Touke «1» TemnepaTtypa obpaTHOW BOAbl MpeBbicuNa 3a-
[aHHoe 3HayeHue, orpaHuyuUTenb BCTynaeT B paboTy, Tem-
nepatypa B 00OUX KOHTypax MepBOW CTyNeHW HayvHaeT
CTyneH4yaTo NOHWKaTbCA.

B Touke «2» ycTaBka B NepBOM KOHType AOCTUrNa MUHUMY-
Ma u 6onblue He noHwxkaeTcsa. TeMm He MeHee, Ha 3TOM CTy-
NeHN orpaHnyeHus elle ecTb He AOCTUTLMIA MUHUMYMa YC-
TaBKN BTOPOW KOHTYp, B KOTOPOM CHWXEHWE YCTaBKu
npogormKaeTcs.

B Touke «3» BTOpPOWM KOHTYp TOXe AOCTUI MUHWMAribHO YyC-
TaBKW, U OrpaHNYMTENlb NEPEXOANT Ha CreayioLLYI0 CTYNeHb,
Ha KOTOPOW HaXoAMTCS TPETUI KOHTYP.

CHuXeHne ycTaBku B TPeTbEM KOHType mnpogornkaetcs Ao
Tex nop, noka TemnepaTtypa obpaTHOW BoAbl He MpuAET B
HOpMY (TOYKa «4»).

Bbixoa U3 orpaHWYeHusi NPOUCXOAUT B 0BpaTHOM MOpsiaKe.
OrpaHnuutenb CcTpemMuTcsi 06ecrneunTb MO BO3MOXHOCTU
HaVMeHbLUYI KOPPEKUMIO paboTbl KOHTYpPOB, OOCTATOUYHYIO
ANst yaepxaHusi TemnepaTypbl 06paTHOW BoAbl B 3adaHHbIX
npegenax.

Pa6oTa orpaHuuutens

OrpaHuuuntenb HauvHaeT cBoto paboty cnycta 10 MUHYT
nocrne 3anycka KOHTypa wnu koraa Bce paboTatolume KOHTY-
pbl AOCTWUrHYT 3afaHHbIX Temnepatyp — CMOTPSi YTO MNpo-
N30MAET paHblue. B pedynbTate orpaHuunTenb He OKasbiBa-
eT oTpuuaTenbHOro BnusHMA Ha Bbixod WTIT Ha pabouuii
pexum.

ABapuiiHble cUTyauumn orpaHuyuTens

Pabota orpaHuunTEns HEBO3MOXHa MpW OTKa3e AaTyuka
obpaTHoi Boabl. B cnyyae, ecnu gatymk oTkasan Jo 3anycka
WUTM, orpaHuumTens pabotatb He bGygeT. Ecnu xe oTka3
JaTtyvka npousollen B npouecce paboTbl, HaKOMMEHHbIe
cMelleHns ByayT Mcnonb3oBaHbl BMOTb A0 cbpoca aBapumv
WNW YCTPaHEHNS HEUCMPABHOCTMU.

1.4.4. ABapuiHble cuTyauum B npouecce
perynupoBaHusi

B xofe paboTbl TeNnoBoOro nNyHKTa MoOryT BO3HWUKaTb pasnuy-
Hble aBapWW, KOTOpble HEenoCPeACTBEHHO BMUSIIOT Ha Mpo-
Liecc perynmpoBaHusi.

O6pbIB AaTyMKa TemnepaTypbl NogayM KOHTypa ocTaHaBnu-
BaeT perynstop. KoHTyp BblkntoyaeTcs u3 paboTbl orpaHu-
yntens. HacocHas rpynna nocrne atoro pabotaet ewe 180
MWUHYT 1 TOXEe OCTaHaBMMBaETCs, TEM CaMblM OKOHYaTeSIbHO
OTKMIOYasi KOHTYp W MEepeBoAst PerynupyloLlimii npueog B
3aKpbITOE NONOXEHUE.

ABapwsi HACOCHOW IPYMMbl BLIKMIOYAET PErymnsTop 1 nepeso-
OUT KpaH B 3aKpbIToe MnosoxeHue. KOHTYp BbikioyaeTcs us
paboTbl orpaHuunTens.

C6poc aBapum

[ns cbpoca aBapum MOXHO HaxaTb U yAEPXNBaTb KHOMKY
«ESC» nnu nepeBecTn nepeknoyaTenm pexmmon obomx
HacocoB B nonoxeHve «CTony», a NOTOM BEPHYTb B NOOXe-
Hue «ABTO».

PezynuposaHue
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Segnetics

Asmomamusauyus UTI1 ¢ nomowbto Segnetics: pykogodcmeo rnonb3oeamerns

MpunoxeHue 1. Hacrpouka NMUA-perynartopos

Perynstopbl TeMnepaTypbl UMEOT HEKOTOPbIE 0COBEHHOCTMH,
CBsi3aHHbIe C MCMONIb30BaHWEM BEKTOPHbIX NpMBOAOB. Pyu-
Hasi HaCTpoOWiKa perynsaTopa CroXxHa n3-3a OTCyTCTBUS YETKO-
ro nowarosoro anroputma. [ns Hactpovikvu MNNO-perynsatopa
yAo6HO ucnonb3oBaTth roToBble (hOPMynbl, MPUBEAEHHbIE Ha
Pwuc. 18:

I=3-A+0+71

_ It
P = 0.8-(3A243X-0162)

_ (3A+6)T
D= *==—

Puc. 18 — ®opmyribl pacyema koaghgpuyueHmos N4

roe:
Kj. — koacbrumeHT, oTBevaloLwmii 3a YCTONYMBOCTL U
6bicTpodencTBue perynatopa. bonbluee 3HadeHne co-
oTBeTCTBYEeT Gonee MHEepLMOHHOMY PerynmpoBaHuio
MEHbLUMM  nepeperynvpoBaHvem. PekomeHayeTcs
K;L =2
T — MOCTOSIHHAsi BPEMEHU KOHTYypa.
0 — sagepxka peakumm KoHTypa
t — Bpemsi xoga npmuBoaa KpaHa (nacnopTHoe)
25%—75% 75%—25%
L] |||
T° nopad
konTypa, 4
ypa,
°C 7}

Ona nonyyeHnss KoahOULMEHTOB HaOo 3amepuTb Bpems
peakuuy KOHTypa Ha OTKPbITUE KpaHa W ero MOCTOSIHHYO

BpeMeHu!.

Jlyywme pesynbTaThl HACTPOMKU OaeT criedylowuin Meton

(Pwnc. 19):

1.

YcTaHoBUTL kpaH B nonoxeHue ~25% MNonHoro ot-
KpbITWS, AOXOATbCA YCTAaHOBUBLLETOCH COCTOSIHUS.
OTKpbITb KpaH ¢ 25% 8o 75% v ooxaaTtbecs NOMHO-
ro OKOHYaHUs MEepPexofHOoro npolecca, 3amMepus
ero amnnutyay (A). Hanpumep, npu atom Temne-
patypa npsiMON BoAbl B KOHType U3MeHunacb Ha
10°C (c 40°C po 50°C).

MepeBecTn cucTteMy B UCXOAHOE COCTOSIHUE (KpaH
OTKpbIT Ha ~25%, MNepexofHbIi MPOLIecC 3aKOH-
4Ynncst), OTKPbITb KpaH Ha ~75% 1 goxaatbes m3-
MeHeHust TemnepaTypbl Ha ~3-5% OT Makcumarnb-
HoM amnnuTygbl, T.e. Ha 0,03-0,05A. Bpewms
peakumm KoHTypa OyneT paBHO BpeEMEHW, Mpo-
LweawemMy oT OTKpbITUS KpaHa [0 Havana usMeHe-
HWA nokKasaHun Aatyvka. [MoCTOsiHHOM BpemeHu
KOHTYpa MOXHO CuUMTaTb BPEMS U3MEHEHUs] TeM-
nepatypbl npsiMoit Bogbl koHTypa ¢ 0,03A go
0,95A, (B npumepe — ¢ 40,3°C po 49,5°C), penex-
Hoe Ha 3.

25%—75%

0.03A

Bpewms, ¢

-t
%

A

\ A

-
!

0 31

Puc. 19 — Aneopumm Hacmpouku peaynsmopa

lpunoxeHue 1. Hacmpolka NM-peaynsmopos
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Segnetics

Asmomamusauyus UTI1 ¢ nomowbto Segnetics: pykogodcmeo rnonb3oeamerns

Ecnu pesynbTaTtbl HaCTpOMKN He yAOBMETBOPSIOT NpeabsiB-
nNeHHbIM TpeboBaHNAM, MOXHO NPOAOIKUTL HACTPOWVKY pe-
rynstopa Bpy4yHytlo. B cnyyae ¢ Tpexmo3vuMoHHbIMK NPUBO-
[amu BaXHO MOHWMaTb, YTO ONTMMasbHble KO3(MULMEHTbI
Ans BbICTPbIX M MEANEHHBIX NPOLECCOB CUMBHO Pa3nuyatoT-
cs. BbICTPbIMM MOXHO cunTaTh NPOLUECChl, ANAWMNEc AeCAT-
KV CekyH, Hanpumep, konebaHusa TemnepaTypbl Npy pe3kon
CMeHe ycTaBku. MeaneHHble npouecchl ANATCS [EeCATKU
MWHYT 1 NPOUCXOAST Mocre BbiXxoAa Ha yctasky. K Hum oT-
HOCUTCSA, Hanpumep, Apend TemnepaTypbl OKOMNO YCTaBku B
YCTaHOBUBLLEMCS pEXUME:

. YBenuuenne koacpduumneHta | 3ameansaert npo-
LLlecCbl B KOHTYpe, 1 yMeHbLUAeT koriebaTenbHOCTb
npu BbICTPLIX NEPexoaHbIX npoueccax (

e  Puc. 20)

"~
—

>
>

\4

Puc. 20 — /7 < lg

. YMeHbLueHne KoadduumeHTta | ymeHbLllaeT Kone-
6aTenbHOCTb NPV MeASeHHbIX Mpoueccax (Hanpu-
Mep, ecny cMcTeMa HaxoAMTCsl B COCTOSIHAWN aBTo-
kone6anui) (

. Puc. 21) Kpome 3aBbieHHOro koadpcpuumeHTa |,
NPUYMHOW aBTOKONEOaHNN MOXET ObiTb 3aHWKEH-
HbI KO3 uLmeHT P (

e Puc.23)

N LN
NS N A4

v

>
>

Puc. 21 —l7 > l2

HesHauntenbHoe ymeHblieHue P Beget k 3amen-
NEeHNI0 BCEX MPOLIECCOB B CUCTEME U YMEHbLUAeT
nepeperynuposaHue (

Puc. 22)

/\

V4
—

\4

>
Puc. 22-P; > P,
3HaunTenbHOe yMeHblueHve P npuBoauT K Mep-
NeHHbIM aBTokonebaHnaM B KOHTYype (

Puc. 23)

—

>
>

v

Puc. 23—-P;>> P,

YBenuueHne D ymeHblUaeT nepeperynvposaHue,
HO [ilenaeT KOHTyp Goriee BOCNPUUMYMBLIM K KOme-
6aHMAM TemnepaTypbl BOAbl B TEMMOCETH, a TakkKe
K konebaHusM TemnepaTtypbl 06paTHOV BOAbI KOH-
Typa.

lpunoxeHue 1. Hacmpolka NM-peaynsmopos
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MpunoxeHue 2. CNUCokK cobbITUN, 3aHOCUMBbIX B XXypHan

Ta6n. 1

HaumeHoBaHue Onucanue [VCKpeTHbIN NN aHanoroBbIN
BXOZ KOHTponepa,
WHULMUPYIOLLUIA cOObITHE

Co6bITUSA, OTHOCSAILUMECS KO BCEMY TEMNOBOMY NMYHKTY B LIeNIOM

* BK/YEHME nUTaHua BkritoueHne koHTponnepa -

* [loCcTyn B nomeleHue CpabaTtbiBaHue gaTymka NPOHWKHOBEHUS B Momelle-  [locTyn B nomeLleHve
Hue UTT

* Cbpoc aBapum BbinonHeH copoc aBapum gonrum Haxxatnem ESC Honroe Haxatne ESC

ABapusa ApeHax.Hacoca [MocTynneHue curHana o HencnpaBHOCTM ApeHaxHo-  H[ (Tepmopene) nnu
ro Hacoca 0ofHOBpPEMeHHO HW3kuii ypoBeHb 1
Bbicokuit ypoBeHb

ABapva A.Temn. MB TC O6pbIB MK 3aMblkaHne gatynka Temnepatypbl Bogbl  O6pbIB UK 3amblkaHne
B nopatoLem Tpybonposoae t° npAMow Bogb! TennoceTu
TennoceTn

ABapusa A.Temn. OB TC O6pbIB UNK 3aMblkaHUe gaTyuka Temnepatypbl Bogbl  O6pbIB UK 3amblkaHue

B 06paTHOM Tpybonposoae t° obpaTtHoW Boabl TennoceTn
TennoceTu
ABapusa A.Aasn. NB TC OO6pbIB UK 3aMblkaHVe AaTyvka AaBrneHnst Boabl B O6pbIB MNK 3aMblkaHne
nopatoLem Tpybonposoae TennoceTn [aBn. npsiMoii Bogbl TennoceTn
ABapus A.AaBn. OB TC O6pbiB UK 3aMblkaHVe AaTyvka AaBneHns Boabl B OO6pbIB UMK 3aMblkaHWe
obpaTHoM TpybonpoBoae TennoceTn [aen. obpaTHoM BoAbl TennoceTn
ABapua A.Temn. XBC O6pbIB UK 3aMblkaHue gaTyuka TemnepaTtypbl Bogbl  OGpbIB UMW 3amblkaHue
B nopatoLem Tpybonposoae t° XBC
XOJI0HOr0 BOAOCHabXeHMs
ABapusa A.AaBn. XBC O6pbIB UK 3aMblkaHVe AaTyvka AaBNeHNs BOObl B O6pbIB UNK 3aMblkaHne
nopatoLem Tpybonposoae Oaen. XBC
XONOAHOro BoAOCHabXeHns
ABapua A.Hapyx.Temn. O6pbIB NN 3aMblkaHWe AaTyuka TemnepaTtypbl Ha- OO6pbIB MNK 3aMblkaHne
py>XHOro Bo3ayxa t° HapyxHas
Manbii nepenap B TC Manbin nepenag gaBneHust Mexay BXOO4OM U BbIXO- TC - MNepenan gaeneHns
OOM TennonyHkTa (HeT BoAbl)
CurHan noxapa! MocTynneHune curHana n3 cucTembl MOXapHOW CuUr- Moxap
Hanusaumu
HepoCTaTO4YHO EEPROM! HepoctatouHo EEPROM ansa paGoTel npoekTa (3a- Wcnonb3oBaHue koHTposnepa Pixel
rpyska npoekta Ha Pixel 6e3 mogyns 6e3 mopaynsa namsTn
namsTn)

Cob6bITus, oTHOCAILMECSH K oTAeNIbHOMY KOHTYpPY

ABapua Hac.noan. MocTynneHwe curHana o HencnpasHOCTU NOAMUTOY- Tepmopene HIM K1 unn
HOro Hacoca KoHTypa OHOBPEMEHHO
Hu3kuin ypoBeHb NoanuTKY U
Bbicokuin ypoBeHb NOANUTKM

ABapua UMpKynauuu HeB03MoXHOCTb 06ecneunTb LMpKYNALUMIO B KOHType  ABapusi BCEX HE OTKITHOYEHHbIX
(HencnpaBHOCTb 060MX LIMPKYNSALMOHHBIX HACOCOB) HaCcOoCOB rpynnbl
ABapus umpk.Hac.l MocTynneHne curHana o HeMcnpaBHOCTY NEPBOro Tepmopene HU1 vnn
LMPKYMSLMOHHOIO Hacoca KOHTypa [aTunk npoToka
lMpunoxeHue 2. Crucok cobbimud, 3aHOCUMbIX 8 XypHar 14
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Asmomamusauyus UTI1 ¢ nomowbto Segnetics: pykogodcmeo rnonb3oeamerns

Segnetics

HanmeHoBaHue

ABapus UMpPK.Hac.?2

ABapus

ABapus

ABapus

ABapus

o.TeMmn.

A.Temn.

I.0aBn.

A.0aBn.

nBe

OB

nBe

OB

OnucaHue

nOCTyﬂﬂeHVIe CuUrHasna o HemcnpaBHOCTU BTOPOro
LMPKYNALNOHHOIO Hacoca KOHTypa

O6pbIB UNK 3aMblkaHWe JaTyuka TemnepaTypbl Bogb
B nogatoLiemM TpyGonpoBoae KoHTypa

O6pbIB UNK 3aMblkaHVe aaTynka TemnepaTypbl Boab
B 06paTHOM TpyGonpoBoae KOHTypa

OGpbIB UNK 3amblkaHue AaTynka AaBNEHUs BOAbI B
nopatoLemM Tpy6onposoae KOHTypa

OO6pbIB UK 3aMbIkaHUE AaTyMKa AaBneHus Boabl B
obpaTHoM TpybonpoBoae KOHTypa

ONCKpeTHbIA MU aHanoroBbIN
BXOZA KOHTpornepa,
VHULIMMPYHOLIMIA COObITHE

Tepmopene HL2 vnu
[atuunk npoToka

OO6pbIB UNK 3aMblkaHne
t° npsimon Boabl

O6pbIB UNK 3aMblkaHne
t° obpaTHOM BOAbI

OO6pbIB UNK 3aMblkaHne
[asn. npsmon Boabl

O6pbIB UNK 3aMblkaHne
[aen. obpaTHo BoAbI

lMpunoxeHue 2. Crucok cobbimud, 3aHOCUMbIX 8 XypHar
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Asmomamusauyus UTI1 ¢ nomowbto Segnetics: pykogodcmeo rnonb3oeamerns

Segnetics

MpunoxeHue 3. CBogHaa Tabnuua ycrasok

Ne HanmeHoBaHue Pa3mep-
HOCTb
1.1 PaboTta koHTypa
Kx
1.2 CwmelleHne °C
rpacpmka Kx
1.3 Bpems roga
HacTpoiiku KoHTypa
Twn koHTypa Kx
PerynaTtop K1, K2, K3
2.21 P(pabota)
222 I(paboTta)
223 D(pa6ota)
224 3oHa yaepxaHus °C
225  min ycraBka °C
2.2.6 X0[ KpaHa, cek cek
227 orpaHu4mTenNb

OnucaHue

MeHio «[MapameTpbi»

® «CTOM» — KOHTYP OCTaHOBIIEH

® «BKM» — KOHTYpY paspeLleHo BKnoyeHne. Ecnu
HeT aBapuiHbIX CWUrHanoB, 3anpellarlmx pa-
60Ty KOHTYpa, OH ByAeT BKIOYeEH

3afaBaemoe Bpy4YHYHO CMELLEHME rpadrka OTHO-
cuTernbHO rpadvka nogaym

e «<3UMa» — paboTalT BCe KOHTYpbl, KOTOPbLIM
paspeLleHo BKkIoYeHne

® «J1eTO» - BCe KOHTYPbl OTOMMEHUA OTKIHYEeHbl,
OocCTallbHble pa60Tar0T COOTBETCTBEHHO 3aja-
HuoB N0 1.1

MeHto «Hactporku»

® «BBIKIT» — KOHTYP He paGoTaeTt

e «Hac» — KOHTYp paboTaeT Kak HacocHas rpynna
(HeT perynvpoBaHus TemMneparypbl)

® «OTOM» — KOHTYp paboTaeT kak cucTema OTo-
nnexHuss (perynupoBaHue TemnepaTtypbl, noa-
nuTKa, OTKIMOYEHME B NETHEM PEXUME)

o «BC» — koHTYp paboTaeT kak cuctema ropsive-
ro BoAoCHabXeHus1 (Bcece3oHHOe perynvpoBa-
HVe Temneparypbl, HET NOAMNUTKN)

MponopumroHanbHbI koadhbduUmeHT perynaTopa
TemnepaTypbl NoAa4n KOHTypa

MHTerpanbHbIn K0ahULMEHT perynaTopa Tem-
nepaTypbl Nogayn KOHTypa

HnddepeHumanbHbIi kOapduumeHT perynaTopa
TemnepaTypbl NoAa4n KOHTypa

30Ha HeYyBCTBUTENbHOCTY OKOMNO YCTaBKW, Npu
HaxoXOeHUn BHYTpU KOTopoWn perynsartop byaet
HaxoaWTbCA B COCTOSIHUM MOKOS

YcTaBka, Huxe KOTOpow orpaHuynUTeNb He onycTUT
3afjaHne NpsIMoV BOAbI KOHTYpa Npwv Noaaepxa-
HUK Tpebyemoi TemnepaTtypbl 06paTHOW BOAb!

MacnopTHoe 3HaYeHue BPeMEeH MOoMHOro xoaa
npvBoga perynupyroLLero KpaHa

CTyneHb OrpaHUYmMTENSs, K KOTOPOI NPUHAANEXUT
KOHTYp

Tab6n. 2 -

3aBogckoe  [uanasoH
3HayeHue

cTon «CcTon»
«BKIT»
0 -100..100
«3nmMma»
«neTo»
«BbIKIM» «BbIKIT»
«Hac»
«oTon»
«BC»
8 1..9999
350 0..9999
50 0..9999
2 0..20
25 0..100
60 0..600
«OTKI» «OTKIT»
«1cT»
«2 CcT»
«3 cT»

lNpunoxeHue 3. Ceo0Hasa mabnuya ycmagok
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Segnetics
Asmomamusauyus UTI1 ¢ nomowbto Segnetics: pykogodcmeo rnonb3oeamerns

Ne HaumeHoBaHue Pa3smep- OnucaHue 3aBoackoe [lnanasoH
HOCTb 3Ha4eHue

LUnpkynsauua K1, K2, K3

2.31 BpeMsl peakuum ceK Bpewmsi, 3a koTopoe gormkeH oTpaboTaTb AaTUMK 15 0..600
NpoTOKa Nocrne BKMOYeHUs Hacoca

23.2 nNpoBOPOT,CEK cek Bpems, Ha KOTOpoe BKIHOYaeTCa Hacoc npu ne- 30 0..600
proaNYECKOM NPOUNAKTUHECKOM BKITHOUYEHUN

2.3.3 poTtauusi,uac yac Bpewms, yepes koTopoe NpoucxoanT CMeHa Hacoca 24 0..1000
B paboTatoLen rpynne. MNonosnHa BpemeHu, Ye-
pe3 KOTOpoe NPOVCXOANAT NpodmnakTnyeckoe
BKITIOYEHMS HACOCOB B HepaboTatoLen rpynne

2.34 Bpems 3B->Tp cek Bpewmsi, yepes koTopoe npu nycke Hacoca npouc-
XOAWUT NepekrnoyeHne obMOTOK «3Be3aa-
TPEYronbHUK»

Mognutka K1, K2, K3

241 [aBI.BKITHOM. atm [aBneHuve B KOHTYpe, HKe KOToporo byaet 3 0..15
BKMHOYEH HAcoC MOAMMUTKM.
Mpu paboTe No AUCKPETHLIM AaTyMKam AaBne-
HVSI/YPOBHS yCTaBKa J0IMkHA ObiTh BbICTABIIEHA
paBHOWN HymMO

2.4.2 [ aB.OTKITHOM. atm [asneHve B KOHTYpe, NpU AOCTUXKEHUN KOTOPOro 6 0..15
OyaeT BbIKNOYEH HAcoC
[Mpu paboTe No AUCKpPETHbIM AaTyMKaM OaBrie-
HWSI/YpOBHS ycTaBKa AoIkHa ObiTb BbICTaBIIEHA
paBHOWN HyM0

Bopa, BO3BpalwjaemMas B TensnioceTb

2.5 UcTounuk rpacp. BbiGop ncTouHMKa 3apatollen TemnepaTtypbl Ans «THap» «THap»
rpacdukoB nogayun n obpaTku: «TC»

® «THap» — rpachuku npegcraBnsAT cobon 3aBu-
CUMMOCTU Temneparyp nogauun n
obpaTku oT  TemnepaTypbl HapY>XHOro
BO3AyXa

¢ «TC» — rpacmkn npencTtaensitoT coboit 3aBu-
CUMMOCTU Temneparyp nogauun "
obpaTku OT TemMnepaTypbl BOAbI B TEMNNOCETH

252 Pa3sp. nam. rpad. PaspelueHne pegaktmpoBaHus ycTaBOK Temmnepa- «HeT»
Typbl KOHTYPOB: «na»
«CMeLL»
® «<HEeT» — pefakTUpoBaHWe yCTaBku TemnepaTty- «rpad»
pbl 3anpeLleHo
e «Ja» — paspelleHO Kak pefakTMpoBaHWs rpa-
VKOB NopaepxaHns TemnepaTypbl, Tak U 3a-
AaHve cMelleHns oT rpaduka B MEHIO
e «CMeLl» — peAakTMpoBaHue rpadukoB 3anpe-
LLIeHO, HO MOXHO 3aAaTb CMeLLeHns oT rpaduka
B MEHIO
e «rpad» — paspeLleHO M3MEHEeHus rpaduKoB,
yCTaBKa CMeLLeHNS B MEHIO OTCYTCTBYET

OpeHaxHbI Hacoc

2.6.1 BpeMsi paboTbl cek Bpems paboTbl ApeHaXXHOro Hacoca nocre npo- 60 0..3600
nagaHusa curHana «BbiCokuin ypoBeHb Boabl B
npusiMke». 3agaHve Hynsi oTkNYaeT paboTty
Hacoca no BpeMeHU

Koppekuus gaTunkos

271 T HapyxHas °C JaTtyvka Temnepartypbl HapyXXHOro Bo3gyxa 0 -99..99
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Segnetics
Asmomamusauyus UTI1 ¢ nomowbto Segnetics: pykogodcmeo rnonb3oeamerns

Ne HaumeHoBaHue Pa3smep- OnucaHue 3aBoackoe [lnanasoH
HOCTb 3Ha4YeHue

2.7.2 T XBC °C [artyvka Temnepartypbl BoAabl B Tpybonposoae 999 -99..99
XOMNOAHOro BOOOCHabXeHMs (oTKnOYeH)

2.7.3 T nogaun TC °C fartyvka Temnepartypbl BoAbl B Tennocetn 0 -99..99

274 T obp.Boabl TC °C [artyuka Temnepartypbl copacbiBaemol B TENMo- 0 -99..99
ceTb BoAbl

2.7.5 0 XBC atm [artyvka gaBrneHusi BoAbl B TpybonpoBoae xonoa- 999 -99..99
HOro BogocHabxeHust

2.7.6 O nopaun TC atm [aTyunka gaBneHus Boabl B TENNOCETU 999 -99..99

277 [ 06p.Boabl TC °C nartyvka AaBreHusi copacbliBaemoli B TennoceTb 999 -99..99
BOAb!

2.7.8 00 TC makcumym atm [aBneHve B TENNoceTn, COOTBETCTBYOLLEE MaK- 6 0..100

CMMarnbHOMY BbIXOAY AaTyuka AaBreHns (4ns
aunanasoHa 4-20 mA = 20 MA). MuHumansHomy
BbIXOAY AaTymka COOTBETCTBYET HyneBoe AaBrne-

Hue

2.7.9 T nogaum Kx °C JaTtyvka Temnepartypbl Nogadn KOHTypa 0 -99..99
2.7.10 T obp.Boapl Kx °C Jartyuka Temnepartypbl 06paTku KOHTYypa 999 -99..99
2.7.11 [ nogaum Kx atm Jartyvka AaBrneHusi Nogaydm KoHTypa 999 -99..99
2.7.12 [ o6p.Boabl Kx atm [aryvka faBneHusi obpaTku KOHTypa 999 -99..99
2.7.13 00 Kx makcumym atm [aBneHve B KOHTYpe, COOTBETCTBYHOLLIEE MaKCU- 6 0..100

ManbHOMY BbiXoAy AaTHuKa OaBlieHUA
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