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lMpedynpexdaroujue coobweHusi

Mpepynpexaarowme cooodLeHus
B O0aHHOM PYKOBOACTBE NMPUMEHAKOTCA cneyrowine npeaynpexneHua:

A OMACHOCTb

KntoueBoe cnoso OMNACHOCTb coobLiaeT 0 HenocpeACTBEHHOW yrpo3se
onacHoM cuUTyauum, KoTopas NPUBEAET K CMEPTU UNN CEPbE3HON TpaBMe,
€CInu ee He NpegoTBpaTUTH.

BHUMAHUE
Kntoyesoe cnoso BHUMAHWE coobLijaeT o noTeHUManbHO onacHomn
cCUTyaumm, KoTopas MOXET NMPUBECTM K HEOONbLUMM TpaBMaM.

NPEOYNPEXOEHUE

Kntouesoe cnoeo MNMPEOYTMNPEXOEHWE coobuaet o noteHUnanbHo
OnacHOM cuTyaumm, KOTopast MOXET NPUBECTU K MOBPEXAEHUIO
nMmyLecTBa.

NMPUMEYAHUE

Kntouesoe cnoeo NMNPUMEYAHUE obpallaet BHUMaHMe Ha nonesHoble
COBEThI N peKkoMeHgaLmun, a Takke nHdopmauuio 4ns 9 eKTUBHON K
©e3aBapuinHon paboTbl 060pPYAOBaHNS.

H e b

OTKa3 oT OTBETCTBEHHOCTM

Hu npu kakux obctostensctBax OO0 «lMponseoacTtBeHHoe o6beanHeHne OBEH»
N ero KOHTpareHTbl He OyayT HEecCTU oPUANYECKYH0 OTBETCTBEHHOCTb M He GyayT
npusHaBaTb 3a cobon kakue-nnbo obA3aTenbCcTBa B CBA3U C NobbIM yLiepOom,
BO3HMKLLMM B pe3yrnbraTe YCTaHOBKM UMW MCNOMb30BaHMsA Npubopa ¢ HapyLeHNeM
OEenCTByIoLLEeN HOPMATUBHO-TEXHUYECKON JOKYMEHTaLNN.

Ons nony4yeHus noapo6Hom MHdopmMaumn CBSDKUTECH c 000
«lMpomnsBoacTBeHHoe o6beauHeHne OBEH» (KOHTakTbl MpuBedeHbl B MmacrnopTe
npnbopa) 1 ero KOHTpareHTamu.

Ucnonb3yemble TepMUHBLI U ab6peBuaTyphbl
K3P — knanaH 3anopHo-perynmpytoLuni.
MBX — MnHumanesHoe Bpems xoaa.
XKW — xxnakokpuctannnyeckum nHankaTop.
MBX — nonHoe Bpems xoaa.
MWUA — nponopuunoHanbHo-NHTErpanbHo anddepeHumnansHbIn (perynarop).
H3 — HopMarnbHO-3aKPbIThIN.

HO — HoOpManbHO-OTKPbLITHIN.

BBepeHune

HacTosilee pykoBOACTBO MO 3SKCnnyaTauum npeaHasHavyeHo AN O3HaKOMMeHUst
obcnyxuBarolero nepcoHana € NpPUHUMNOM  paboThl, MpenBapuUTENbHON
HaCTPOWMKOWN, KOHCTPyKUMeWn, paboTon n TexHuyeckum obcnyxuBaHmem Onoka
aBToMatudeckoro ynpasrneHusa kotnamu KTP-121.x.01.10, B ganbHenwem no
TEKCTY MMEHYEMOIO «KOHTpoONep» nnn «anI60p».

TexobcnyxueaHve  npubopa
cneumanicTamm

OOMKHbI
nocne

MoaknioveHune, perynmpoBka n
npon3BoanTbCA TOJIbKO KBaJ'IVIq)VILI,VIpOBaHHbIMVI
NpoYTeHNA HAaCToALLEero pykosoacTea no aKkcniyartauun.

KoHTponnep BbiNyckaeTcsi B UCNONTHEHUSIX:

KTP-121.220.01.10 — paboTa B ceT! nepeMeHHOro HanpsiKeHNs C HOMUHANoOM
230 B.

KTP-121.24.01.10 — paboTta B CET! NOCTOSAHHOIO HanNpPsXKeHMUs1 C HOMUHANOM
24 B.



1 HazHayeHue

1 HasHauyeHue

KoHTponnep KTP-121.x.01.10 npegHa3HadeH Ansa ynpaeneHus OOHUM KOTIOM U
ero BcrnomoraTenbHbiM obopyaoBaHnem. OObeanHeHue Heckonbkux KTP-
121.01.10 pgns paboTbl B Kackage BO3MOXHO C MOMOLLBI KacKagHoro
koHTponnepa KTP-121.x.02.41.

(D NPEAYNPEXOEHUE

lopenka Ha KoTne JormkHa obnanars:

. beHKLI,IAeVI aBTOMAaTU4€CKOro po3ura ¢ KOHTpornem
COOTBETCTBYHOLLKMX MapaMeTpOB;
¢ BHEWHMM ynpaBrieHnem no JUCKPETHbIM CUrHanam.

Anroputm npubopa obecne4ymBaet:

* nogdepXaHue 3agaHHOM TemnepaTypbl nogaym B Tpybonposoge 3a
KOTINoMm (ganee — Temneparypa ceTn);

* ynpasneHue KOTNOBbIMU Hacocamu;

* noggdepXaHue TemnepaTypbl Ha BXo4e B KOTen (4anee — Temneparypa
obpaTtHoM BoAbl);

* BO3MOXHOCTb MHTErpaumm B kackag (nogknioyeHue k KTP-121.02.41);

* KOHTPOMb aBapu1i KOTNa 1 HacCOCOB.

Mpnbop Beinyckaetca no TY 4218-016-46526536-2016.

O6bem  BbINOMHAEMbIX  MNpMOOPOM  3afad  ynpaBleHUs  onpegensiercs
HacTpovkamu. [MpuHuMnuansHble cxeMbl OObEKTa ynpaBneHus, onpegensiemble
KOMOUHALMSIMWN HAacTpOeK, NPeACTaBeHbl Ha pUCyHke 1.1.

O603HayeHne curHanos:

* Tn— gaTumk TeMnepaTypbl Nogayun Ha obiem TpybonpoBoae;
* Pn— patuuk gaBneHns Boabl Ha o6Lem Tpybonposoae;
*  Tos — AaT4MK TEMMepaTypbl 06paTHON BOAbI;

* PS — pene gaBneHus B KoTre (paspexxeHne 3a KOTrIom);
* FS — pene npoTtoka Boabl 4epes KoTen;

+ PDS — pene nepenaga AaBrneHusl Ha Hacocax;

* M —knanaH perynupyroLLni ¢ 3neKTponpuBoaoM;

« HPLU - Hacoc peuupkynaumu;

* HK1 (2) — kotnosow Hacoc 1 (2);

+ J1—opgHocTyneH4yaTas ropenka;

« 1 I — pByxcTyneH4yaTas ropernka;

s/ —Mopynupyemas roperika.

NPEAYNPEXOEHUE
B kayecTBe MCTOYHMKA cyrHana aBapuinHOro oCTaHoBa KOTENIbHON MOXeT

CMNYXWUTb KaK BHELLHSAS KHOMKa aBapuvm, Tak U curHanbl obLweKoTernbHbIX
aBapuii («MNoxapy, «3arazoBaHHOCTb» U Np.).
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2 TexHu4Yeckue XapakmepucmuKku U yCrioeusd 3Kcristyamauyuu

2 TexHU4YeCKMe XapaKTePUCTUKM U YCNOBUA IKCNIyaTauum

2.1 TexHNn4YeCKMe XxapaKTepUCTUKU

Tabnuua 2.1 — XapakTepucTuku npubopa

MpoaomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HayeHune

KTP-121.220 | KTP-121.24

Tun n3mepaemMbiX CUrHanos

Pt1000/Pt100: a = 0,00385 1/°C

HanmeHoBaHue 3HaueHune (_128(())M'+ 8_5% :)((:)226 1C
KTP-121.220 | KTP-121.24 (L180...+200 °C)
MutaHue 4..20 MA;
NTC10K: R2s = 10 000
[vanasox HanpskeHns NUTaHus ~94..264B _ S o
(HOMUHanbHoe =19..30B (B2s/100 = 3950 (—20... +125 °C))
(HomMnHanbHoe = " ~
120/230 B npw 24 B) Mpenen 4OMycKaeMol OCHOBHOM NPUBEAEHHON MOrPELLHOCTM Pt100/Pt1000: + 0,5 %;
47...63Ty) npn N3mepeHumn 100M: + 1,0 %;
ManbBaHWYecKkast pa3Bsiska EcTb ﬁTCZJ'IOOMKAiiOO55(V:A
OnekTpuyeckas NPOYHOCTb U3OMNSALMU MeXOY BXOAOM NMUTaHNS 2830 B 1780 B
Y ApyrAMY Lensvin [ncKpeTHble BbIXoAbl
MoTpebrsemas MOWHOCTS, He Goree 17 BA 10 BT Konn4ecTtBO BbIXOAHbIX YCTPOWCTB, TUM 8 a/m pene (HO)
BCTPOEHHBIN MCTOYHUK NMUTAHUS EcTb — KommyTipyemoe Hanpsikeme B Harpyske:
BbIXOZHOE HanpshkeHWEe BCTPOEHHOTO UCTOYHMKA NUTAHNS 24+3B — ANS Lieny NOCTORHHOTO Toka, He bonee 30 B (pesncTueHan Harpyska)
NOCTOSAHHOTO TOKa ANs Lenu nepemeHHoro Toka, He bonee 250 B (peavcTviBHas Harpyska)
Tok Harpy3ku BCTPOEHHOIO UCTOYHMKA NUTaHus!, He Gonee 100 MA — JlonyCTUMBIil TOK Harpy3aki, He Goree 5 A Npu HanpsbkeHM He Boree
OnekTpuyeckas NPOYHOCTb M3OMSALIMU MEXAY BbIXOAOM NUTaHUS 1780 B — 250 B nepemeHHOro Toka
1 ApYrMMu LensiMm v cos ¢ >0,95;
3 A npu HanpsihxeHun He Gonee
OuckpeTHble BxoAbl 30 B nocTtosiHHoro Toka
KonunuecTtso BxonoB 8 [anbBaHWyeckas passaska lpynnosas no 2 pene
HanpsixeHue «nornieckomn eauHILbI» 159...264 B 15...30 B (1-2; 3-4;5-6,7-8)
(nepemeHHbIn (nocTostHHbIN BneKTpuyeckas NPOYHOCTL U3ONALIMK:
TOK) TOK) MeXay ApYrUMU LiensiMm 2830B
TOK «JTOrMyeckorn eguHnLbI» 0,75...1,5 MA 5 MA (npwn 30 B) MEXAY rpynnamu BbIXoA0B 17808
HanpsixeHWe «JIOrM4ecKoro Hyssi» 0...40B -3..+5B MHavkaums 1 anemeHTLI ynpaBneHus

Mopgknoyaemble BXOAHbIE ychOVICTBa

[laTymkm TMNa «CyXon KOHTaKT»,
KOMMYTaLMOHHbIE YCTPOUCTBA

(KOHTaKTbI pene,

KHOMOK U T. A.)

Twn gncnnes

TekcToBbIN MOHOXPOMHbIV KK ¢
noacBeTkon, 2 x 16 CMMBONOB

[anbBaHW4eckas pa3BdA3Ka

I'pynnoBsas, no 4 Bxoaa (1-4 n 5-8,

«OBLLUIA MUHYC»)

NHaukaTopbl [lBa cBeTOAMOAHLIX MHANKATOPA
(kpacHbIVi 1 3eneHbIn)
KHonku 6 wrT.

aﬂeKTpI/I‘-IeCKaﬂ NPOYHOCTb n3onAaunn:

Kopnyc

Tun kopnyca

[ns kpenneHus Ha DIN-periky

me rpynnamu BXoLoB
KAy rpy al 1780 B (35 mm)
2830B
MexXay ApyrMMu LensMm [abaputHble pa3mepbl 123 x 90 x 58 mMm
AHanoroBble BxoAbl CreneHb 3awwmThl kopnyca no NOCT 14254-2015 1P20
Konuyecteo Bxoos 4 Macca npu6opa, He 6onee (ans BCex BApMAHTOB UCMOMHEHMIA) 0,6 kr
Bpewmsi onpoca BxoAos 10 mc CpenHuit cpok cryxBbi 8 net




3 Mepbi 6e3onacHocmu

2.2 YcnoBusA aKcnnyartaumm
|_|pl460p npegHasHa4vyeH ana akcnnyarauum B crieayrowmnx yCcnoBuax:

* 3aKkpbiTble B3pbiBOOE30ONACHbBIE NOMELLEHMS 6e3 arpecCuBHbIX MapoB U
rasos;

* Temmnepartypa oKkpyxatoLlero Bo3gyxa ot muHyc 20 go +55 °C;

* BEpXHWUI npegen OTHOCUTENbHOM BNaXXHOCTK Bo3ayxa: He 6onee 80 % npwu
+25 °C 1 bonee HU3KMX TeMnepaTtypax 06e3 KoHAeHcauuy Braru;

* [onycTuMas crteneHb 3arpsa3HeHnst 1 (HecyLwecTBEeHHbIE 3arpa3HEHNs Unm
Hannume TONbKO CYXMX HEMPOBOOALLNX 3arpA3HEHUN);

* atmocdepHoe gasneHue ot 84 go 106,7 klMa.

[lo yCcTOMYMBOCTM K KNMMaTUYECKMM BO3OENCTBUAM BO BpeMs 3Kchnyatauum
npnbop cooTBeTCTBYET rpynne ncnonHeHunsa B4 no NOCT P 52931-2008.

Mo yCcTOMYMBOCTM K MEXaHU4eCKMM BO3LOENCTBUAM BO BpeMs JKcnnyaTtauum
npubop cootBeTcTBYET rpynne ncrnonHexdusa N1 no FOCT P 52931-2008 (4actoTa
Bnbpaumm ot 10 go 55 'u).

Mo ycTonumMBOCTU K BO3OENCTBMIO aTMOCHEPHOro AaBneHns Npnubop OTHOCUTCS K
rpynne P1 no FOCT P 52931-2008.

Mpubop oTBevaeT TpeboBaHMSM MO YCTOMYMBOCTM K BO3OEWCTBMIO MOMEX B
cootBetcTBuM ¢ FOCT 30804.6.2—2013.

Mo ypoBHIO M3ny4yeHusi paguonomex (MOMEXo3Muccumn) npubop COOTBETCTBYET
FOCT 30805.22-2013 (ans npnbopos knacca A).

MpnGop YCTOMUYMB K NpepbiBaHWUAM, MPOBasiaM 1 BbiIGpocaM HanpsiKeHWs NUTaHns:

e [ANd NepemMeHHOro Toka B COOTBETCTBMU C TpeboBaHUsMU
FOCT 30804.4.11-2013 (cTeneHb xecTkocTn PS2);

* [518 NOCTOSIHHOIO TOKa B COOTBETCTBUM C TPeBOoBaHNAMM
FOCT IEC 61131-2-2012 — AnnTensbHOCTb NPepbIBaHUSA HaNpPsXXeHUs
nuTaHusa 4o 10 MC BKITHOYMTENBHO, ANUTENBHOCTL MHTepBana oT 1 cu
Gonee.

3 Mepbl 6e3onacHocTH

Mo cnocoBy 3awnTbl 06CNYyXMBAOLLErO NepcoHana OT NOPAXKEHUA SNEKTPUIECKUM
ToKoM npubop oTHocuTcs K knaccy |1 TOCT IEC 61131-2—-2012.

Bo Bpemsa akcnnyaTauumu, TeXHUYECKOro obCcnyxmBaHUS M noBepku npubopa
cnepyet cobnopgate Tpeboanns TOCT 12.3.019- 80, «[lpaBun akcnnyatauuu
3NEKTPOYCTaHOBOK NoTpebutenen» n «lpaBun oxpaHbl Tpyga Npy SKChnyatauumn
3NEKTPOYCTaHOBOK NOTpebuteneny.

JTioOble nogkntoveHus kK npubopy 1 paboTbl NO €ro TEXHNYECKOMY 0BCIY>XNMBAHUIO
NPOM3BOANTb TOMbKO MPU OTKMKOYEHHOM MNUTaHMU MNpubopa M MOAKMOYEHHbIX K
HeMy yCTPOWCTB.

4 lMocnepoBaTtenbHOCTbL BBOAA B IKCNsyaTauuio
,D,J'IFl BBOAa B 3KCnnyatauuo cnenyert:

1. CwmoHTMpoBaTh Npubop (cM. pasgen 5.1) u NogKYNTbL BXOAHbIE/
BbIXOAHbIe Lienu (cM. pasaen 5.2).

2. HacTtpouTb napametpsbl:

* Tuna cxembl ynpaenexus (cm. pasgen 8.2);
* YCTaBOK perynvpoBaHusi (cM. pasgen 8.5);
* 3aWuTbl KoTroB (cM. pasgen 9.1);

* partymkoB (cM. pasgen 8.1).

3. [poBepuTb NPaBUIbHOCTb NOAKIOYEHNS UCNONHUTENbHBIX MEXaHN3MOB
1 gaTymkoB (CM. pasgen 7.5).

4. 3anyctuTb yCTaHOBKY. [lpoBepuTb coobLleHnst 06 aBapusix (CM.
pasgen 9.2).

@ NPEAYNPEXOEHUE

lMocnepoBaTenbHOCTL BBOAA B IKCMIyaTauMio CUCTEMbI U3 HECKOTbKUX
KTP-121.01.10 nog ynpaeneHuem kackagHoro perynatopa KTP-121.02.41
npueeaeHa B pasgene 4.1.



4 NocnedosamenibHOCMb 8800a 8 3KCITyamauuto

4.1 BHewHee ynpaBneHune

Mpn obbeguHeHun Heckonbkux KTP-121.01.10 B cucTtemy nog ynpaBreHUEM
KTP-121.02.41, anropntm perynupoBaHnsa aBTOMaTUYecKkM agantupyerca nog
ycroBust obecneyeHnst Hy>kHoOM TeMnepaTypbl Nogayn B obLLEM KONMeKTope.

Insa o6beanHeHus KTP cnepyert:

1.

Mogkntountb KTP-121.01.10 k KTP-121.02.41. 3aBoackue HacTpomku
MHTEepdENCOB:

WHTtepdeiic KTP-121.01.10 KTP-121.02.41
RS-485-1 SLAVE MASTER
RS-485-2 SLAVE SLAVE

Homep nHTepderica coBnagaeT C MOPSAKOM MX PacnosioXeHns Ha
Kopnyce npunbopa cnesa Hanpaso.O6beanHeHe HECKOMNbKMX YCTPOWCTB
KTP-121.01.10 nponcxoaunT no cxeme, n3obpaxeHHOW Ha PUCYHKE HUKE.

KTP-121.02.41 KTP-121.01.10 Ne1 KTP-121.01.10 Ned
— o —
ooooo ooooo m==]=]=
[BTA] [BTA] [BTA] [BTA] [BTAL[BTA]
RS-485(1) RS-485(2) RS-485(1) | [Rs-485(2) Rs-485(1) | [Rs-485(2)
Kk ceTn RS-485
PucyHok 4.1 — CoeauHeHue Beayuero KTP-121 n nogunHeHHbIX

npubopoB

Kaxgomy yctponctey KTP-121.01.10 cnegyet 3agatb CBOW YHUKANbHbIN
ceteBou agpec (cm. pasgen 10.1).

YcTaHOBNEHHbIE MO YMONMYaHWI0 3HaYeHUst aapecoB NPUBEAEHbI B
Tabnuue Huxe.
Ta6bnuua 4.1 — 3HayeHMss aapPecoB NO YMON4YaHUIO

Homep npubopa 1 2 3 4
Agpec 8 16 24 32

[onoBHOMY KOHTpoONNepy HeobxoanMo 3HaTb aapeca onpallnBaembix
npubopos. Ecnu Homepa agpecos yctponctB KTP-121.01.10 nmetot
WHble 3Ha4YeHus, cregyeT ykasaTb 9TO B CUCTEMHOM MeHLo npubopa KTP-
121.02.41 (cm. pasgen 10.1).

Mocne HacTporkK cnegyeT NPoBEPUTb MHAUKaLUMIO «YNpaBneHue:
BHeww» Ha rmaBHOM 3KpaHe Kakgoro NogvYMHEHHOro npubopa.

B cnyyae o6pbiBa nuHum cBssu KTP-121.01.10 nepexoauT B pexum
paboTbl, onpeaensembiin nonoxeHnem curHana Crapt/Cron. Mpu atom
perynupoBaHue Npon3BoauTcs rno yctaskaM, 3agaHHbiM B KTP-121.01.10
6e3 ydeTa TeMnepaTypbl 0OLLErO KONNEKTopa.



5 MoHmaxx u nodknoyeHue

5 MoHTax n nogknroyeHue
5.1 MoHTax

ﬁ OMNACHOCTb
Mocne pacnakoBku npubopa cnegyet y6eamTbcs, 4To BO BpeEMS
TPaHCMOPTMPOBKN NPUBOP He BbiN NoBpPEXAEH.

Ecnu npnbop Haxogunca gnuTensHoe BpeMsi Npu TeMnepaType HUXKE MUHYC

20 °C, TO nepepq BKMOYEHMEM U Hayanom paboT HeobxoouMO BblaepXKaTb €ro B
nomeLLieHMn C TeMNepaTypon, COOTBETCTBYIOLLEN paboyeMy AmMana3soHy, B Te4eHne
30 MUH.

A ONACHOCTb
Bo Bpemsa MOHTaxa crnefyeT ncnonb3oBaTh CpeacTBa UHANBMAYANbHON
3aLUMTbI U crieunanbHbIi 3NEKTPOMOHTaXHbIA UHCTPYMEHT C
nsonupytowmmm csonctsamm go 1000 B.

Bo Bpemsa pasmelleHuss npubopa crieqyeTr yuuTbiBaTb Mepbl 6Ge3onacHoOCTU U3
pasgena 3.

MpuGop crnegyeTr MOHTMpOBaTb B LUKady, KOHCTPYKLMS KOTOporo oGecnevmBaert
3aWuTy OT NonafdaHus B HEro Briaru, rpsian U NoCTOPOHHMX NPeAMETOB.

MuTaHne Kaknx-nmbo yCTPOMCTB OT CETEBbLIX KOHTAKTOB Npubopa 3anpeLyaeTcs.

L] [ 0

| OJ

90

123 58
PucyHok 5.1 — Fa6apuTHbIN YepTex npudopa

Ons moHTaxa npnbopa Ha DIN-pelike cnegyer:

1. NogrotoBuTb Ha DIN-peike mecTto
ANns ycTaHoBKM npubopa B
COOTBETCTBMM C pa3mepamm
npunbopa (cMm. pucyHok 5.1).

Mpubop yctaHoBuTbL Ha DIN-penky.

Mpunbop ¢ ycunmem npmxkatb k DIN-
pevike 0o mkcauum 3aLlenku.

ﬂ

PucyHok 5.2 — MoHTax u
AeMOHTax npubopa

4. CMOHTMpOBATbL BHELUHNE
YCTPOWCTBA C MOMOLLIbIO OTBETHbIX
KNEMMHMKOB U3 KOMMIeKTa
nocTaBku.

HemoHTax npubopa:
1.  OTCOEeauHUTbL CbeMHbIE YacTU knemm oT npubopa (cM. pucyHok 5.3).
2. B npoyLlumnHy 3aLienkv BCTaBUTb OCTPUE OTBEPTKM.

3. 3awenky omxaTtb, nocne 4ero npubop otsecTtun ot DIN-penkn.

PucyHok 5.3 — OTcoegnHeHne CbeMHbIX YacTen KNnemMmm



5 MoHmaxx u nodknoyeHue

5.2 O6wan cxema noaKnOYeHUsA

BHelHne cBA3n MOHTUPYHOTCA NpoBOAOM Ce4YeHnem He 6onee 0,75 mm2, [na MHOTrOXMMbHbIX npoBoaoB crieayeTt UCnonb3oBaTb HAKOHEYHUKN.
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PucyHok 5.4 — Cxema nogkntovyeHus

NPEQYNPEXOEHUE
KoHTakTbl BHeLLHeN kHoMk CTapT/CTon A0MmKHbI ObITb OUKCUPYyEMbIE.

O




6 HOukayus u ynpaeneHue

6 UHpgukauua u ynpaBneHuve
6.1 OCHOBHbI€ 311eMeHTbI ynpaBneHus

Ha nuueBoi naHenu npubopa pacnonoXeHbl 3NeMeHTbl UHAMKALUKU 1 ynpaBneHus
(cm. prcyHok 6.1):

* [ABYXCTPOYHbIN WecTHaaLuaTupaspsagHbii XKKU;
* [OBa cBETOAMOAa;
* LIeCTb KHOMOK.

[ns pegakTupoBaHna 3HadYeHWin cnegyer:

1. Haxartmem kHonkn BbIOpaTh HY>XHbI NapameTp (BbIGpaHHbLIN NapameTp
Ha4YMHaEeT MuraTb).

A
2. C nomoLLbo KHOMOK " YCTaHOBUTb HY>XHOE 3HaveHue. Bo Bpems

AT A
paboThl C YNCMOBLIMM NapaMeTpamMn KOMBMHaLMA KHOMOK +
MEHSIET pelakTUpyeMbli paspsag.

3. Bo3MOXHble BapuaHTbl AENCTBUSA C UBMEHEHHbLIM 3HAYEHUEM:

+ [Nsl COXpaHeHUs CrneayeT HaxaTb KHOMKY ;
« [Ns COXpaHeHUs 1 nepexoda K crefyowemMy napamerpy crneayeT

HaxaTb [SEY.

4. [Ins oTMeHbl BBEAEHHOIO 3HaYeHus creayet HaxaTb ESY,
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I ET]

ESC

Pabota  Asapus
(=] =]

ALT || A

Y | | SEL OK

PucyHok 6.1 — JluyeBas naHenb npubopa

Tabnuua 6.1 — HasHauyeHue KHOMoK

KHonka HasHavyeHune
CwmeLleHne BManMmon obnacty BBEPX MU BHU3.
MepemelleHre NoO NyHKTamM MEHIO
ALT MpumeHsieTca B KOMBUMHaLMAX C ApyrumMm KHonkamu. [MNpu
yaepxaHum boree 6 cekyHa — nepexoq B CUCTEMHOE
MEHI0
Bbibop napameTpa
CoxpaHeHne N3MEeHEHHOro 3Ha4YeHUs!
ESC Bbixop/oTmeHa. Mpu yaepxaHum 6onee 6 cekyHa Bbixog
13 CUCTEMHOrO MeHIo. Bo3BpaTt Ha MaBHbI 3kpaH
Mepexopn ¢ MMaBHOro akpaHa B MeHto. MNMepemelleHne no
+
3KpaHy
" Mepexon B MeHio ABapun

MN3meHeHve pegakTupyemoro paspsaa (Bbille Uin HxKe)

Tabnuua 6.2 — HasHayeHne cBeTOoAMOAOB

Pexum CBetopuopn «Pabora» CBetoauon «ABapusi»
Pexum Cton — —
Pexunm Pabota Csetutcs —
TecT Bx/Bbix — Mwuraet
Asapus — Ceetutcs




6 HOukayus u ynpaeneHue

6.2 MNaBHbIN 3KpaH

Ha rnaBHOM 3kpaHe npubopa oTobpaxaeTcs BCcsi Heobxogumass ans paboThbl
UHdopMauma. [nsa npocmoTpa BCeN WHGOpMaUMM Ha gucnnee crnegyer MeHATb

NonoXeHne CTPOK MHAMKALMN HaXKaTUeM KHOMOK " . BHelwHun BMAa rmaBHOro
3KpaHa npeacTtaeneH B Tabnmuax 6.3 n 6.4.
NPEAYNPEXOEHUE
@ KomaHpa 3anycka/octaHoBa anropMtMa C rnaBHOro akpaHa npubopa u
KOMaHAa 3anycka/ocTaHoBa anropMTMa C BHELUHEN KHOMKK1 paboTaeT no
npuopuTeTy NocneaHen komanael. Ho B cnydae cbpoca nutaHms npubopa,
nepexoamuT B PEXUM KOTOPbIV onpeaerneH BHELUHEN KHOMKOW yNpaBneHust.

Ona ynobcTBa 06CNYXMBaHUA TeKylLero pexuma paboTbl NpuGopa MHAMKaUUA
«PexuM paboTbl» UMEET BapuaHTbl, ykaszaHHble B Tabnuue 6.5.

Ecnun He ncnonb3yeTca perynnpoBaHue 06paTHOI7I BOAbl NI KOHTPOIb AaBlneHund, 1o
BMECTO W3MEpEeHHbIX 3HayeHU Ha T[maBHOM 3KpaHe OygeT oTobpaxaTtbes
coobLLeHne o ToM, YTO pyHKUMSA He ncnoneayetcs (-HeUcen-).

(D NPEOYNPEXOEHUE
* Pexxum BHew akTMBMpyeTcs aBToMaTnyeCckun 1 nokasblBaeT, 4To npubop
HaxoauTca nog ynpaeneHunem KTP-121.02.41

1"

Tabnuua 6.3 — FNaBHbIN 3KpaH (CTyneH4YaTas roperika)

OKpaH

OnucaHue

Pexum paboThbl 1 Tekylllas UsMepeHHast TemnepaTtypa Ha nogade

[nanasoH perynnpoBaHus

BpeMﬂ 00 NOAKIOYEHNSA/OTKIMIOYEHNS CTyﬂeHI/I/KOTﬂa

MepekntoueHms pexumoB Nyck/CTon u MHAMKaUnUa Hanuyuns
MCTOYHUKA BHELLHErO ynpaBneHust BHewu

Tekylee faBneHve nogayv

Temnepatypa obpaTHol BoAbl

MNogckasku koMBMHaLUMIA KnaBuLL A5 NepexodoB B MEHI0

Tabnuua 6.4 — FNaBHbIN 3KpaH (MoAynMpyemas roperka)

OkpaH

OnucaHue

Pexvm paGoTbl 1 TekyLas U3sMepeHHasi Temneparypa nogaqu

YcTaBka perynvmposaHus

Tekywas mowHocTb NMU-perynsaropa

MepekntoyeHns pexumoB MNyck/CTon n MHAMKaUNUA Hannyuns
MCTOYHUKA BHELLHero ynpasneHus BHew™

TeKyu.lee faBneHue noga4qun

Temnepatypa obpaTHoi BoAbl

MNogckasku koMBMHaLUMIA KnaBuLL N5 NepexodoB B MEHI0

Tabnuua 6.5 — Pexkum pabotbl/BapuaHTbl UHOMKaLUK

Bug

OnucaHue

3anyck KOTrnoBbIX HACOCOB (ECNW €CTb B CXEME)

3anyck ropenku B paboTy, nogaH 3anpoc Ha PO3XUr, HO Noka HeT
noaTeepxaeHusi pabotbl ot ropenku (B4)

AKTUBEH PeXnM NNaBHONo nporpesa Xorno4HOro KoTna

Pabota ropenku Ha nepBou CTyneHn

Pabota ropenku Ha BTOpoW CTyneHn

Mogpynupyemasi ropenka B pa6ote

PaGounit ocTaHOB MOgynMpyemoii ropenku npu na3bbiTke Tenna




6 HOukayus u ynpaeneHue

6.3 CTpyKTypa MeHIo

B 3aBucumocTu ot BbI6paHHbIX napamMmeTpoB HEKOTOPbIE NYHKTbl MEHIO 6y,EI,yT CKpPbITbI.
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[ naBHbIA 3KpaH

()4 (sEc

B yEDHE

MeHio
—An1
&) ——BbicTpas HacTpoitka —— >
N2 Hacrpoitku
_ P ——
& Tun cxembl
— PerynuposaHie <———»
| 3awwra
koTna
| Hacocel
KOTNOBbIE
— Perynup-e Tobp --——»
— Bxogbpl ~———»
— Mapon e———»
g — COpoc HaCTpoeK ~a——m
—n3TeCT Bx/BblX <e————»
—— ABapuu
— TeK. COCTOsHNE <a——
&ML ApPXMBHbIA XypHaI -e—
—— VHpopmavrmst
— Obway +——»
& W
(¥]

L— CratncTmka <e——

3anaHue
YCTaBOK perynmpoBaHus

BbiGop Tvna cxembl
YNpaBeHMs KOTIIOM

3apaHue napameTpoB
PErynmpoBaHusi 1 yCTaBokK

3apepxku cpabatbiBaHus
aBapui 1 UX YCTaBKu

HacTpoliku KoTNoBbIX HAaCOCOB
HacTpoliku perynuposaxus
obpatHoil BoAbl

Hactporiiku napameTpoB TUMoB
AaT4MKOB

3apanve naponeit 1, 2, 3
C6poc HacTpoek Ha 3aBOACKME 3H-5

Otraaka 3NneMeHTOB ynpaBneHus
B Py4HOM pexume

TekyLLye aBapuiiHble CUTYyaLmn

XKypHan aBapuit: HasBaHue, Bpems
NOSIBNIEHNS W YCTPaHEHNs

MHhopmaums o npubope:
Ha3HauyeHWe, Bepcus, Aata pennsa

Bpemsi HapaboTku KOTIOB,
KOJIMYECTBO 3aMyCKOB KOTIIOB

PucyHok 6.2 — Cxema nepexoAos No MeHIo




6 HOukayus u ynpaeneHue

6.4 O6wwan nHcdopmauma

HaumeHoBaHue moamdukaumm npubopa, Bepcuto NporpaMMHOro oGecrnedyeHus u
narte ee penusa MoXxHo HanT B MeHro/UH¢popmaumna/Obas.

@ NPEAYNPEXOEHUE

HanHas nHdopmaumsa byget Heobxogmma ans obpalleHns B TEXHUHECKYHO
NoaaepKKy.

6.5 Copoc HacTpoek

[lo 3aBogckmx 3Ha4YeHW napameTpbl cOpacbiBaloTCs nogadven KoMaHabl B MEHHO
C6poca HacTpoek.

BHUMAHUE

Vi ” \ | [laHHaa KomaHga He pacnpoCTPaHSAETCA Ha 3HaYeHus naposen, napaMmeTpsi
OaTbl U BpeMeHU N CeETEBbIE HaCTpOﬁKM np|/|60pa.

6.6 NMaponu

C nomoLLbo Napons MOXHO OrpaHUYnTb AOCTYN K OnpeAeneHHbIM rpynnam HacTpoek
(MeHto: HacTpowkn — Maponu).

(D NPEAYNPEXOEHUE
Mo yMonyaHuio naponu He 3agaHbl.
Maponu 6nokmpyoT JOCTY:

+ [aponb 1 — k rpynne BbicTp.HacTpoiika;
* [laponb 2 — k rpynne HacTpowku,;
* [aponb 3 — k rpynne Tect Bx/Bbix.

[ina cbpoca naponewn cneayert:
* nepentn B MeHto npmbopa;

* HaxaTb KOMOMHALMIO KHOMOK ( + );

* HabpaTtb naponb 118 1 noaTeepanTb copoc.
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Tabnuua 6.6 — MeHo/UHdopmauna/O6wan

SKpaH

OnwucaHue

HavnmeHoBaHne mogudukaumm npudopa

Bepcusi nporpammHoro obecneyeHus

[arta penusa nporpamMmmHoro o6ecnedeHus

Tabnuua 6.7 — MeHto/HacTponkn/Copoc HacTpoek

SKpaH OnucaHue Ownana3soH
Her,
C6poc HacTpoek Ha 3aBOACKUE 3HAYEHUS Oa
Tabnuua 6.8 — Naponu
OKpaH OnucaHue

Maponb gocTtyna B MeHio «bbicTp.HacTporika»

Maponb gocTtyna B MeHio «HacTponkmy»

Maponb goctyna B MeHto «TecT Bx/Bbix»




7 Pexxumbl pabomsi

7 Pexxnmbl paboThbl

7.1 O6wue cBegeHuUs

Mocne nogayv NUTaHUs 1 3arpysku KOHTPoONnep nepexoauT B pexum CTon.
Mpnbop moxeT paboTaTb B CNEAYIOLLNX PEXMMAX:

* Pab6ora;
 Cron;
* TecrT;
* ABapus.

Pexum paboTbl MHOMUMPYETCA Ha NEPBOI BEpXHE CTPOKe IMaBHOIo aKpaHa.

Cxema nepexoaoB Mexay pexvmamMmu NnpeactaeneHa Ha pucyHke 7.1.

7.2 Pexxum «Cton»

B pexume Cton npubop He BbliAaeT yMnpaBrsioWwmUxX CUrHamoB, HO KOHTPONMpyeT
aBapuu.

Mpunbop cnegyeT HacTpansaTthb B pexxume Cton.

Ons nepexoga mn3 pexuma Cton B pexum Pabora cregyeT nepekniounTb pexumbl
(YnpaBneHue: Cton — CTtapT) C rmaBHOro akpaHa, nnbo nogatb KOMaHAay Ha 3anyck
rno cetu.

O6paTHbIV Nepexoq oCyLLEeCTBASETCA aHanorM4Ho.
7.3 Pexxnm «ABapus»

B pexvme ABapus npubop CUrHanmnsmMpyetr O HEMCNPaBHOCTU BKITOYEHWEM pere
«ABapusi». MNepexoa n3 pexvuma ABapus B pexxum Cton nnu Pabota npoussoguTtcs
B 3aBWCMMOCTWM OT HACTPOWKM MNOBEAEHMA NO YycTpaHeHuio asapun (ABapwms/
NMoBepeHune npu ycTpaHeHUU aBapum).

7.4 Pexxkum «Pa6oTta»
B pexxvume Pabota npubop:

¢ perynupyet TeMrepatypy 3a KOTIIOM U Nepes, KOTIoM;
*  KOHTpPONMpYyeT aBapuu.
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Cron

- OTKNKOYEHME BCEX Ucnon-
HUTENbHBIX MEXaHN3MOB

Mepexon
BPYYHYIO
yepes MeHto

Tect
- YnpaBneHue Bcemu
UCMONHUTENBHBIMI MeXa-
HW3Mamu B py4HOM pexvme

L\

<

Pabota
- Perynuposanue
TemnepaTypbl noga4m
- KoHTponb aBapumHbIx
cuTyauun

Mo ycTp. AsTO

Mepexoa BPYYHYI0 Yepes MeHI0

< D

ABapus

- NoBeneHue perynatopa
B COOTBETCTBUM C aBapueil

PucyHok 7.1 — Cxema nepexo4oB MeXxay peXxnmamm



7 Pexxumbl pabomsi

7.5 Pexxum «TecT»

BHMMAHUE

A Pexxum TecT npeaycmoTpeH TOMbKO Arst MyCKOHanaaovHbIx pabot. He
peKoOMeHAyeTCsl OCTaBMATb KOHTPOSNEP B TECTOBOM pexrme 6e3 KOHTporns co
CTOPOHbI HaNaguuka, T. K. 3TO MOXET MPUBECTU K MOBPEXOEHWIO
obopynoBaHus.

[aHHbIR pexnm npeaHa3Ha4deH ana:

* npoBepkn paboTocnocoGHOCTU ANCKPETHBIX U aHANOrOBbIX AATUYNKOB;
* MPOBEPKN BCTPOEHHbIX Pene;
*  NPaBWMbHOCTM NOAKMIOYEHNA UCMIONMHUTENBbHBLIX MEXaHWU3MOB.
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Tabnuua 7.1 — NapameTpbl pexuma Tect

AKpaH ‘ OnucaHue Ownana3soH
Tect Bx/BbIx
‘ [Nepexopn B TECTOBLIN PEXUM ‘ AsTo, TecT
Bbixoabl
OO 120N Fllsep KomaHga «3akpbiTb» Ha K3P Temnepatypbl 0,1
obpaTtHon Boabl
KomaHpa «3akpblTb» Ha K3P Temnepatypsbl 0,1
obpatHon Bogbl UITU BkmtounTs Hacoc
peLupKynaummn
BkniounTb HAcoC peumpKynaumm 0,1
BkntounTb nepsyto cTyneHb ropenku UIA 0,1
KOMaH4a «3aKpbITb» Ha CEPBONPMBOS
(3aBUCKT OT TUNA rOperku: CTyrneHyaTas unu
Moaenupyemast)
BkntounTb BTOPYIO CTYNeHb ropenku UJTN 0,1
KOMaH4a «OTKpPbITb» Ha CEPBONPUBOA
(3aBUCKT OT TUNA roperku: cTyneHyartas unu
mMogenupyemasi)
BkntounTb koTrnosown Hacoc Ne 1 0,1
BkntounTb koTRnoOBOM Hacoc Ne 2
OO0 7:Foswmr ~0 3anpoc Ha po3Xwur ropenkm 0,1
Jlamna aBapun
Bxoabl
Pa3speLueHue pabotbl ropenku (HO) 0 — Hopma,
1 — aBapus
fiFas MoaTteepxaeHune paboTbl ropenku (MeHemxep | 0 — HopMma,
ropetxus) (HO) 1 — aBapus
Pene nepenaga gaBsneHus Ha rpynne 0 — HopMma,
KOTNOBbIX HacocoB uupkynsaummn (HO) 1 — aBapus
OTtcyTcTBUE paspexeHus B Tonke (H3) 0 — Hopma,
1 — aBapus
KHonka «ABapuiHbin cton» (H3) 0 — aBapus

1 — HeT aBapuun

Hanuuue npoToka Boabl Yepes koTen (Pene

0 — HeT npoToka,

npotoka) (HO) 1-ecTb
Knonka «Ctapt/Cton» (HO) 0 —crTon,
1—crapt

KHonka «C6poc» (HO)

AHanoroBble Bxoabl

Temnepatypa nogayu

Temneparypa obpatku

[aeneHune noga4un




8 YnpaeneHue komnamu

8 YnpaBneHue KoTnamu

8.1 NUamepeHUue TemnepaTypbl U AaBreHUs

Mpubop paboTaeT ¢ pe3nCTMBHBIMM AaTyukamu Temnepatypbl Tuna — PT1000,
PT100, NTC10K n 100M (cm. Tabnuuy 2.1).

Tun gaTynka 3agaerca Ans KaXkaoro BXoaa oTaenbHo.

Ecnu nsmepeHHoe 3HayeHMe OTnM4yaeTcss OT haKTMYecKoro, TO peKkoMeHAayeTcs
BBECTU KOPPEKTUPOBKY caBur (LI,J'IFI KaKgoro Bxoaa 3agaetcs OTﬂ,eﬂbHO):
T/

H3M

= TI/[SM + CILBHF

Ons  KOPPEeKTHOro Uu3MepeHWst [daBfeHus criegyeT  HacTpouTb  Mpeaensl
npeobpasoBaHMsa TOKOBOro curHana 4... 20 MA B NOnb30BaTenbCKMEe eaunHULbI
namepenus (Mla, 6ap, atm. U T. n.).

PyHKUMA U3MEPEHUS] U KOHTPOMSI AAaBNEHUS Ha Nofadve akTMBMPYETCS NapamMeTpoMm
MeHtro/Hactponkn/Tun cxembl/KoHTp.Pnp.

8.2 BbIGop cxembl ynpaBneHus

Hanunuune, TMn 1 KONMYECTBO UCMOMHUTENBHBLIX MEXAaHNU3MOB B CXeMe onpegensercs
napametpamm Tuna cxembl. HacTponka KOHUrypaumm Cxembl YMNpaBrneHus
onpegensieT noruky paboTtsl npubopa.
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Ta6nuua 8.1 — MeHwo/HacTpoinku/Bxoabl

OkpaH

OnucaHue

Ouana3soH

Tvn gatynka Temnepartypbl
npsiMoN BOAbI

PT1000, PT100, 100M, NTC10K,
He uen.

KoppekTnpoBka n3amepeHHoro —100...+100
3HaveHus

BepxHss rpaHuua namepeHms 0...100
(oaBneHune npsiMon BoAbl)

HwxHAsA rpaHmua namepeHuns 0...100

(maBneHue npsiMoi BoAbl)

Tun gaTyvka Temneparypsbl
oGpaTHol Boabl

PT1000, PT100, 100M, NTC10K,
He ncn.

KoppekTrposka nsmepeHHoro
3HaYeHNs!

—100...+100

Bpems dmnbTpa AMCKPETHBIX
CUrHanoB Ha BxoAax

1.15¢c

Tabnuua 8.2 — MeHto/HacTporku/Tun cxembl

OKpaH OnucaHune Ownana3oH
Tun ropenku 0-1ctyn
1-2ctyn
2—-Mog
Hanunuune B cucteme HacoCcHOW rpymnnbl Ectb, Het
Pexum perynmpoBaHusi Temneparypsbl 0 —Her,
obpaTtHoi BoabI 1 —HacPeu,
2 -K3P
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8.3 3anyck kotna

Mocne nony4yeHnss KomaHObl Ha 3anyck NpuMBop BKMOYAET KOTIOBblE HACOCHI.
MHOukaumsa JaHHOTO COCTOSIHUSA Ha rmaBHoOM akpaHe: 3anHac.

Korga mony4veHbl curHanbl C AaTyvka nepenaja OaBrieHWst Ha Hacocax M gardvka
npoToKa BoAbl Yepes KoTen, Npubop 3anyckaeT ropenky. lNoka oT ropenku He NpuLLINo
NMOATBEPXKOEHME O YCMELHOM pO3XKuUre, Ha rNaBHOM 3KpaHe oTobpaxaercs —
Po3xwur.

Mocne noaoTBepXaeHmna pos3xura, B 3aBUCUMOCTU OT TuUNA TOPESIKU U TeKylliero
3Ha4YeHNa TemnepaTypbl Nogayvun, MHAMKALMS 4AHHOMO COCTOSIHUS Ha [MaBHOM 3KpaHe
Oynet cooTBeTCcTBOBaTH cTatycy: Pabora, Pa6Ct1, Pa6CT12 nnn PexxCoH.

BO3HMKHOBEHWE HEVCMPaBHOCTEN KOTMOBLIX HACOCOB OTCMEXUBAETCA MO OTCYTCTBUIO
curHana ot pene nepenaaa AaBneHUst Ha Hacocax UnK OT pere NpoToka B KoTre. B
Ccrnyyae HeucrnpaBHOCTM HACOCOB 3arycK roperku 6riokmpyercs.

lMocne 3anycka ropenky KOHTPONMPYETCS Hanuyme TArM 3a KOTIIOM B TeyeHue
BpemeHu MeHro/HacTtponku/3awmTel kotna/Bp.paspex-s.

PerynupoBaHne Temnepatypbl obpaTHOM BOAbI Mpou3BoaMTCca npu nobom cratyce
paboThbl, 3a ucknioveHnem Cron, Tect 1 ABapus.

@ NPEAYNPEXOEHUE
DYHKLMIO KOHTPOMSA NPOTOKA U paspexXeHnst MOXXHO OTKIOUMTL, 3a4aB
HaCTPOWMKM BpeMEHM ITUX NAapaMeTPOB PaBHbIMU HYTIO.
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Komanga crapr | _Komanpa ,Cbpoc aBapum’
paboTb )

+ Myck
3anyck Hacoca
(3anHac)

1

Ectb npoTok 1 Het

Hacoc B pabote?

3anyck ropenkm
(Po3swr)

{

lopenka
pasoxrnacb?

Het

[Mporpes
XONOAHOTO
kotna (Xonlyck)

1

Koten B pabote

PucyHok 8.1 — Anroputm 3anycka
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8.4 XonogHbIn nyck
@ ‘I’IPEHYI’IPE)K,U,EHVIE

[aHHbIN peXxnm He O0CTyneH AnAa oOAHOCTYyMNneH4YaTblX roOpesiokK.

Mpubop NponsBoaUT NNaBHbIN POIKUT KOTNA, YAEPXKMBAsS ropenkM Ha MUHUMAarbHON
MOLLHOCTU B TEYEHWNE 3a4aHHOro0 BpeMeHu nporpesa. Koten cumMTtaercs nporpetbim,
ecnu ero Temnepartypa Bbllle TemnepaTypbl nopora xornogHoro nycka (MeHro/
Hactponkn/3awmra kortna/Xonllyck MMopor). Ha rnaBHOM 3KpaHe WHAWKAUMS
OaHHoro pexxmma otobpaxkaeTtcst kak Xonlyck. Nocne nporpeBa KOTen nepexoanT K
perynvpoBaHuto Temnepartypbl.

NMPUMEYAHUE

m Y3en KOHTPOrs XONOAHOro Mycka MOXeT ObITb OTKMHOYEH B HacTpoiikax. B
3TOM cIy4ae KOHTPOIep He orpaHnYMBaeT MOLLHOCTb FOperku npu 3anycke
«XOrNOAHOro» KOTMa.

8.5 PerynupoBaHue Temnepatypbl

MpuGop nogorpeBaeT BoAy B KOTMeE, YNpaBnss CTyrneH4YaTon Wi Moaynupyemol
ropernkamu. B npouecce paboTbl NpuGop aBTOMaTUYECKM onpeaensieT, HeobXoaumyIo
MOLLIHOCTb rOpeHu1st Ana AOCTUXKEHUs! 3aAaHHON TemnepaTypbl CeTu.

CKkopoCTb peakumn Ha Npocagky TemnepaTypbl HaCTPaMBaEeTCH LUKanow ynpasieHns
(MeHto/BbicTpble HACTPOMKU/CKOPOCTb peaKkuum).

KpanHee neBoe nonoXeHWe WHAMKATOpa Ha LIKane COOTBETCTBYeT Havbonee
BbICTPON peakuun, HO MeHee TOYHOMY perynupoBaHuio. C KaxabiM nocregyowmm
CMeLlleHVeM LiKanbl BNpaBo, CKOPOCTb peakuMn yMeHbluaeTCsl, HO YBenuynBaercs
TOYHOCTb.

NPEQYNPEXOEHUE
(D 3HayeHus1, brindkme K KpanHemy NIeBOMY MOJOXEHMNIO, PEKOMEHOyeTCs
BbIBMpaTh Ans HeBOMNbLUMX ManOVHEPLUOHHBbIX KOTEMbHbLIX CYMMapHOW
MOLLHOCTbIO MeHee 1 MBT. 3HaueHus1, bnnakme K KkpanHeMy npaBomy
MOMOXEHWIO, PEKOMEHAYIOTCH BbIOMpaTh 4115 BbICOKOUHEPLIMOHHBIX Y MOLLHBIX
KoTnoarperatos CyMMapHoOW MOLLHOCTbIO 6onee 1 MBT.
CKkopoCTb peakumy Ha Npocagky TeMnepaTtypbl Takke HacTPauBaeTCst YMCMEHHBIMM
cnocobom — napameTpamMu MHTerpana noakMioyYeHWss U OTKIIYeHua  Ansi
cTtyneHyarton ropernku unu NMNNQ-koadpdpuumeHTammn onsa MogynupyemMon ropenku (Cm.
MpunoxeHne HacTtpolika perynsitopa ).

B 3aBMcUMOCTM OT TUNa BbIGPaAHHLIX FOPENOK Ha 3KpaHe oTobGpaXxaeTcs oaMH U3 ABYX
BapMaHTOB ObICTPO HACTPOWIKM.

@ NPEOYNPEXOEHUE

Tun ropenok Belbupaetca B MeHwo/HacTponkn/Tun cxembl.
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Tabnuua 8.3 — MeHto/HacTtponku/3awumra kotna

3awwmTa Kotna OnucaHue OnanasoH

Ep. a: @c Bpems oxungaHusi noseneHunsi 0-otkn, 0...180
noaTBepXaeHus paboTbl Fopernky,
c
Bpems oxugaHusi noseneHunsi 0 —otkn, 0...180
npoToKa nocre 3anycka
KOTIOBOIO Hacoca, ¢
Bpems oxugaHuns nossneHns 0 -otkn, 0...180
TArM Nocre 3anycka KoTna, ¢
Bpewms orpaHunyeHus ropenku Ha | 0,1...9
MUWHMMAaIbHOW MOLLHOCTU

Roaltyow Nopor s @ | Topor TemnepaTypbl nogayu, 0—otkn, 1...80

HUXXe KOTOPOro KoTen 6y,1:|eT
CYMTaTbLCA OCTbIBLUUM

Tabnuua 8.4 — AkpaH ObICTPbIX HACTPOEK AN CTYNEeH4YaTbIX rOpenok

OkpaH

OnucaHue

nogaye

HwxHsis rpaHuua avanasoHa perynupoBaHusi TeMnepaTypbl Ha

nogaye

BerHHH rpaHuua amanasoHa perynuposaHuda TemneparTypbl Ha

Llikana 3agaHns CKopoCTY peakuumn perynstopa

Tabnuua 8.5 — AkpaH ObICTPbIX HACTPOEK ANA MOAYIUPYEMbIX FOPenokK

OkpaH

OnucaHue

YcTaBka perynmpoBaHusi TeMnepaTypbl Ha nogade

MoLyHocTb ropenku, COOTBETCTBYOLWaaA MasioMmy ropeHuto

Bap 3afaHus CKOpOCTU peakLumn perynstopa
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8.6 CtyneHuaTas ropernka

Uucnoson crnocob 3agaHus TeMmnepaTtypHO-BpEMEHHOIo UHTEerpana no3BondeTt
HacTpauBatTb pas3gefibHO CKOPOCTU peakKumnnm Ha nNoaKNwvYeHnda CTyneHn wu
OTKIHo4eHue.

Ecnun B pexxume PaboTa TemnepaTtypa CETU CTAaHOBUTCSI MEHbLLE HWDKHEN rpaHuLbl
ananasoHa (Tnp min), TO MHTErpan nOAKMNIOYEHUS HayMHaeT HakannueaTbes. Kak
TONMbKO 3Ha4YeHWe uHTerpana CTaHOBWUTCH paBHbIM 3aJaHHOMY B HaCTpOMKax
3HaveHuto (MHTer +), nogknto4aeTcs AONONHUTENbHAs CTYMEHbD.

Ecnu Temnepatypa ceTu cTaHoOBWUTCst Oornblle HWKHEN rpaHvubl guanas3oHa, To
HaKoMMeHHOe 3HayeHne wHTerpana cbpacbiBaetca. Ecnm Temnepatypa cetu
npesblllaeT BepxHio rpaHuuy AnanasoHa (Tnp max), TO WMHTErpan OTKIOYEHMS
HauuMHaeT HakannueaTbCs. Kak TONbKO 3HadYeHue WHTerpana CTaHeT paBHbIM
3afjaHHOMy B HacTpounkax 3HadeHutio (MHTer —), cTyneHb oOTkNtovaerca. Ecnm
Temnepatypa CeTu CTaHOBUTCA MeEHblUe BEepXHeW rpaHuubl guanasoHa, To
HaKoMMEeHHOEe 3HaYeHNe nHTerpana copaceiBaeTcs.

3HayeHune uHTerpana 3agaeTcs ¢ y4yeToMm:

* NpeaensHOro TemnepaTypHOro OTKIOHEHNS OT rpaHnL, AnanasoHa
perynmpoBaHus;
* BPEMEHU peaKLMU Ha BbllLeyKka3aHHOE OTKITOHEHME.

[ns ynobcTBa Ha rmaBHbIW 3KpaH BbiBEAEH napameTtp Ans oTobpaxeHus BpeMeHw,
OCTaBLLEerocs 0 NOAKMYEHNs Unu oTknoveHus ctynexdn (Ctyn+ n Ctyn—).
lMpumep

[lonyckaeTcsi OTKMOHEHME OT HWXKHEM rpaHuubl OuanasoHa peryrnvpoBaHust Ha
BenuunHy He bonee 6 ° C. MakcumanbHOe Bpemsi OO BKIHOYEHUS crneaytoLlen
CTyneHu Npv AaHHOW npocaake — He 6onee 60 c.

SaﬂaBaTb MUHMMarnbHOE 3Ha4YeHne NHTerpana BKn4vYeHna cnenyeT Kak:
(6 x 60) /2 = 180.

[onyckaeTcs npeBbIlLEeHWe Ha BEPXHEN rpaHuLEen guanasoHa perynmpoBaHns He
bonee, yem Ha 3 ° C. MakcMmanbHOe BpeMs OO OTKIYEHUs npeabiayLlien
CTyNeHu Npu gaHHOM neperpese — He 6onee 20 c.

3aﬂ,aBaTb MUHMMalibHOE 3Ha4YeHne NHTerparna BbIKIMIo4YeHUA crnefqyeT Kak:
(3 x 20) / 2 = 30.
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Temnepatypa g WhTerpan -
T >
Earepx Wnterpan + / |
Tek [N § I
HU3 T
|
|
!
|
Crynenu !
|
Koten Ct.2 |
Koten Cr.1
Bpewms
PucyHok 8.2 — PerynupoBaHue Temneparypbl
Tabnuua 8.6 — MeHto/HacTponku/PerynuposaHue
AkKpaH OnucaHue Ouana3oH

MHTEerpana, no AOCTUXXeHUU KOTOpPOro CTyneHun
OTKIo4YakTCA

HwxHas paboyas rpaHyLa npsiMow BoAbl 0...99
BepxHsisi paboyas rpaHuua npsiMon Bogbl 0...99
3HauyeHne TeMnepaTypHO-BPEMEHHOIO ...200
MHTerpana, no JOCTWXEHUMN KOTOPOrO CTYNEHN
BKIIOYaOTCS

3HavyeHne TemnepaTypHO-BPEMEHHOIO ...200
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8.7 Moaynupyemas roperika

Perynatop  pacnpegensieT  MOLLHOCTM BbIXOAHOrO
nocnegoBaTenbHOCTU, N306paXKeHHOM Ha pUCyHKke 8.3.

curHana cornacHo

Ha pucyHke undpamm 0603HaYeHbI:

* 1 — 3anyck ropenku;

* 2 — roperka pasoxrnachb;

+ 3 — TemnepaTtypa BOLUMa B 30HY HEYYBCTBUTENLHOCTU, BbIXOAHAS MOLLLHOCTb
HE MEHAETCH,

e 4 — yBenuuuncs pacxog TEMMOBOW 3HEPIUN 1 TeMNepaTypa Nogaym
CHM3UIach;

+ 5 — yBennyeHme MOLLHOCTM FOpPenkn CHOBa OTOABUraeT TemMnepaTtypy B 30HY
HEeYyBCTBUTENBHOCTMY;

¢ 6 — CHM3UNCA pacxod TEMMOBOW SHEPrMKn y NnoTpebuTtens, Tekylas
MOLLHOCTb OKa3aJiaCb I/I36bITOLIHOl7I, TeMneparypa noga4u Bbilla 3a 30HY
HEeYyBCTBUTENBHOCTMU;

+ 7 — He MeHsieTcsa TemnepaTtypa nogayn. BeixogHasi MOLLHOCTb paBHa Hyrio.
CHAT curHan Ha 3anpoc po3xura Kotna.

KayecTBo perynvpoBaHus TemnepaTypbl CeTu ornpegensawTca napametrpamu MO
KoabhunuMeHTOB,  3ajaBaeMblx B HacTpomkax  npubopa  (HacTtpomku/
PerynupoBanue/Kn, Tu, Ta). 3HayeHne nonHOro BpeMeHW Xxoda cepBonpuBoaa
ropenku (Bp. XogaCepBonp [MonHoe) OOMKHO COOTBETCTBOBATb (PakTUYECKOMY
BPEMEHN MNEPEMELLEHNA CEPBOMPMBOAA 3a4BWXKKW OT 3aKPbITOr0 MOMNOXEHUs [0
oTKkpbITOro. OT 3TOro 3aBUCUT TOYHOCTb pacyeTa ynpasrsoWmUX UMMIYNbCOB, YTO B
3HaAYUTENBHON CTEMEHW BIMSIET HA TOYHOCTL paboTel MN-perynaropa.

YctaHaBnuBaemoe Bpemsi paboTbl OTHOCUMTCS TOMbKO K Auana3oHy MOAYNMPOBaHNUS.
lMpumep

Bpemsi nonHoro xoga cepeonpueoga (90°) — 15 cekyHa, MMHUMAarbHOE OTKPbITOE
nonoxeHve cepsonpuBoga — 20°. MakcumanbHOe OTKpbITOE MNOMOXEeHWne
cepsonpueoga — 80°.

Mogynvupyemoe nonHoe Bpems XoAa 3aABWMXKKW pacCYUTbIBAETCH Criedylowmnm
obpasom: (15 - (80 —20) = 90)=10c.

[na npepoTBpalleHns BO3OENCTBMS Ha CEPBOMPMBOA FOPEmnKM 4acTblX U KOPOTKMX
MUMMYyNbCOB, YNPaBNSIOWMA CUrHan roJaeTcsl TONMbKO, €Cn ero AfUTENbHOCTb
fornbLue MUHUManbHOro BpemMeHun xoga (Bp.Xoaa Cepsonp MuH-e).
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Temnepartypa |
nogauu -

3anpoc Ha
POKUT

MoLyHoCTb
100

PucyHok 8.3 — PaboTta MmogynupyemMom ropenku

2 3 4 5 6

Tabnuua 8.7 — MeHw/HacTponku/PerynupoBaHue

—
o

OnucaHue Ouana3oH
YcTaBka TeMmnepaTtypbl NpsiMoi BOAb! 0...99
30Ha HevyCTBUTENbHOCTU NPSIMO BOAb! 0...9
[MNponopunoHanbHbIn koadduumeHT MNUAO- 0...9999
perynstopa
Bpewms nHterpuposanus MNO-perynatopa 0...9999
Bpems andpdepeHumposarus NNO-perynatopa | 0...9999
MoLLHOCTb ropenku CooTBETCTBYOLLAA ManioMy 0...50
ropexuio, %
[NonHoe Bpems xofa cepBonpuBoaa, B C 1...600
MwuHMMmanbHoe Bpemsi xoda cepeonpusoga 0,01...100

roperku, B C
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8.8 KotnoBble Hacochbl

Mpubop ynpaenseT AByMsS KOTNOBbIMW HacocaMu. HacocHasi rpynna paGoTaeT Ha
obecnedeHne npoToka BOAblI Yepe3 koTen. Hanmuuve npoToka KOHTpOnMpyertcs
Npnbopom Mo gaTuuky pene npotoka. PaboTocnocoGHOCTbL HACOCOB KOHTPONMPYETCS
Mo AaTyuky pere nepenaga gaBneHus. Ha kaxayto HacoCHyto rpynny npuxoamuTcst no
OLHOMY [aTuMKYy.

Ona BblpaBHMBaHUA HapaboTku, npubop yepenyer HacOCbl MO 3ajaHHOMY B
HacTpolkax BpemeHu. PyHKUMIO YepedoBaHus No HapaboTKe MOXHO OTKMYUTb. B
3TOM Ccny4ae oguvH 13 HacocoB ByaeT paboTaTbh Kak pe3epBHbIN, Ha Cnyyan Bbixoda
N3 CTPOsi OCHOBHOIO. PacnpegeneHune pone 0CHOBHOMO 1 pe3epBHOMO MPOU3BOANTCS
B MEHI0 npubopa.

Kaxgomy Hacocy MOXHO Ha3HauuMTb oauH M3 Tpex ctatycoB (Hactpomku/Hacocbl
KotnoBbkie/Hacoc 1, Hacoc 2):

«  OTKMIOYEH — HACOC HE NCMOMb3YEeTCs NPU BbINOMHEHUN anropuTMa;

*  OCHOBHOWM — MCMONb3YeTCs NPU BbINOMIHEHUW anropuTMa;

* Pe3epBHbLIN — B Cnyyae HeMcnpaBHOCTM OCHOBHOMO Hacoca 6epeT Ha cebs
ero doyHKLMK, A0 TeX Nop, Noka OCHOBHOW HE BOCCTAHOBUT CBOHO
paboTocnocoOHOCTb.

Pabota HacocoB B pexnmax «ABapusi» n «Cton» onucaHa B pasgene 9.3 n ogHon
13 BbIGpaHHbIX NOrnk paboTel Pex.OTKn:

* OTKNIOYEHWe nocne 3agaHHOro B HacTporikax Bpemeru (3agepx.OTkn);
* OTKITHOYEHWE NOCME CHWXEHUS TEMMNEepaTypbl NO4AYM HDKE 3a4aHHOTO B
HacTpovikax TemnepartypHoro nopora (Tnp oTkn).

NMPUMEYAHUE

m Y3en ynpaeneHna KOTNoBbIMN HACOCaM MOXET ObITb OTKITHOYEH B
HacTpolikax npubopa. B aTom cnydae npmbop nepectaeT KOHTPONMPOBaTb
paboTy HacocoB.
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Tabnuua 8.8 — MeHto/HacTtponku/Hacocbl koTnoBble

OkKpaH OnucaHue Ownana3oH
Pexxum paboTbl koTnoBoro Hacoca Ne 1 0 —Helcn,
1 — OcHoBHOR,
2 — Peseps
Pexxum paboTbl koTnoBoro Hacoca Ne 2 0 —HeWcn,
1 — OcHoBHoOW,
2 — PesepB
Bpemsi nrHopvpoBaHus nokasaHus oT AaTymka 1...180
nepenaga gaBneHusi Npy cTapTe Hacoca, ¢
Mepuog cMeHbl UMPKYNSILMOHHBIX HACOCOB MO 1...240
HapaboTke, 4
BbiGop ycnoBus BbIknoYeHWS LMPKYNSUMOHHbIX | O — Boiber,
HacocoB 1-Tnp
YcTaBka TemnepaTtypbl NpsIMON CETEBOWN BOAbI 0...99,9
01151 OTKIIOYEHNS KOTNOBOIo Hacoca
3apepkka OTKMHYEHMs Hacoca nocne 1...60

OTKIMOYEHUA ropenkn, MUH
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8.9 PerynupoBaHue TeMmnepatypbl o6paTHOM BoAbI

[aHHbin BUA perynmpoBkn BO3MOXeH C MOMOLWbH HacoCa peunpkynauun unm
TPEexxoaoBoro KnanaHa.

@ NPEQYNPEXOEHWUE

Mpubopom nogaepxmBaeTcs TONMbKO ANCKPETHbIN TUN cepaonpunsogos K3P.
Tvn McnonHUTENbLHO MexaHu3Ma onpegensieTca B HacTponkax Tuna cxembl (MeHro/
Hactpouku/tTun cxembi/Per TobGp). YcTaBka perynupoBaHus Temnepartypbl

obpaTHoW BOAbl 3ad4aeTcs B BUAe HeobxoaMMOW pasHuLbl MEXAy TemrnepaTtypon Ha
nogave n Temnepartypon obpaTHoun Bogbl.

NPEOYNPEXOEHUE

(D Bbluncnsiemast yctaBka TemnepaTtypbl 06paTHOM BOAbl HE MOXET CTaTb HIbKE
60 °C. Ecnu Temnepatypa nogayn dynet umeTb 3HadeHune 60 °C unum Hnxe, To
y npubopa B npuopuTeTe OyOeT perynnpoBaHue Temnepatypbl o6paTHON
BO/bl.

Hacoc peuupkynaumm paboTtaeT Ha nogaepxaHve [Auana3oHa HOPMaribHbIX
3Ha4yeHW TemnepaTypbl obpaTHoM BoAbl. Hacoc BkmoyaeTcss nMpu yMeHbLUEHWUM
Temnepatypbl 06paTHOM BOAbl HWXE YCTaBKM BKINHOYEHUS. Bbikniovaetrcs npu
npeBbileHnn TemnepaTypbl 06paTHOM BOAbl Bbille YCTaBKW BbIKOYeHUs. [lpu
nepexoge B pexumbl «ABapusa» paboTa Hacoca peuupKkynauumM onucaHa B
pasgene 9.3. Npu nepexoge B pexunm «CTon» HAaCOC PeLmMpPKynaLun OTKITIOYaeTCs.

K3P peumpkynauumn nogaepXvBaeT yCTaBKy Temnepartypbl obpatHon Bogbl no ML
3aKOHYy.

CKopoCTb peakumm Ha npocagky Temneparypbl HaCTpanBaeTCa C MOMOLLLIO LUKarbl
ynpaenexus (MeHtwo/HacTtponku/Perynup-e Toop/CkopocTb peakuum).

KpaiHee neBoe nonoxeHne nHamkaTtopa Ha LuKane cCooTBETCTBYET Hanbonee peskon
peakunn, HO MeHee TOYHOMY perynmpoBaHuIo. C KaXxabiMm  nocnenyrownm
yBEMNMYEHMEM LLIKanNbl BNPaBO, CKOPOCTb PeakuMn 3aMefrisieTcs, HO YBEenu4MBaeTcs
TOYHOCTb.

BHMMAHUE
4 : \ | KauecTBo perynupoBaHusi Temrnepatypbl 0GpaTHON Bogbl onpeaensitoTcs ¢
nomoLbto KoaddpuumeHTos MNMNL-perynartopa, 3agaBaeMblX B HACTPOMKax
npubopa (Hactponku/Perenup To6p/Kn, Tu, Ta). 3HadeHne NonHoOro
BpeMeHu xofa cepsonpusoga ropenku (Hactpounku/Perynup To6p/Bp.Xoaa
CepgBonp NonHoe) JOMKHO COOTBETCTBOBATL (DAKTUYECKOMY BpEMEHU
nepemMeLLeHmsa cepBonpmBoaa 3a4BWXKKM OT 3aKpbITOrO NMOMOXEHUs 0
OTKpbITOro. OT 3TOro 3aBUCUT TOYHOCTb pacyeTa ynpasnsioLwmx UMMNynbCcoB,
YTO B 3HAYMTENBHOWN CTEMNEHMN BNUSET Ha TOYHOCTbL paboTel NMNO-perynartopa.

Ons npegoTBpalleHnd BO3AENCTBUA Ha cepBonpmMBOoa rOpeESikn 4acTtblX U KOPOTKUX
MMnynbCcoB, yl'lpaBJ'IﬂIOLLl,I/IIZ CUrHan nopaeTcda TOJIbKO, ecnn ero AlnTerbHOCTb
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Tabnuua 8.9 MeHto/Hactponku/Perynup-e  Tobp (Hacoc
PeLunpKynaumm)
AkpaH OnucaHue Owana3oH
Cpgur yctaBku Tobp oTHocuTenbHO Trip (ycTaBka 5..25
Tobp = Tnp — ATob6p)
McTepesnc Temnepatypbl 06paTHON BOAbI 0...20
Ta6nuua 8. 10 MeHro/HacTponku/Perynup-e To6p (K3P)
AkpaH OnucaHue Owana3oH
Cpgur yctaBku Tobp oTHocuTenbHO Trip (ycTaBka 5..25
Tobp = Tnp — ATobp)
30Ha HeYyBCTBMTENBHOCTM perynmpoBaHus Tobp 0...9
CkopocTb peakuun perynsitopa Tobp
Monuos: MonHoe Bpems xona cepsonpusoga K3P Tobp, ¢ 10...180
MuHumanbHoe Bpems xofda cepsonpusoga K3P 0,3...100

Tobp, ¢




8 YnpaeneHue komnamu

fonble MuHMManbHoro BpemeHu xopa (Hactpowku/Perynup-e To6p/Bp. Xopa
CepBonp MuH-e).

NPEOYNPEXOEHUE

CD Y3en perynupoBku Temnepatypbl 00paTHON BOAbl MOXET ObITb OTKITHOYEH B
HacTpowkax npubopa. B atom cnyyae npubop nepectaet KOHTPONUPOBaTb
TemnepaTypy obpaTHOI Bodbl U Ha IMaBHOM 3KpaHe oTobpakaercsi Tobp:
HeWcn. U B HacTponkax BXO4OB/BbIXO40B NapameTphbl, CBA3aHHbIE C
HacTponkamu gaTymka obpaTtHoum Boabl oTobpaxatotca kak HeUcn.

8.10 CtaTtncTtuka HapaboTku

PaCLLIVIpeHHaFI VIHQ)OpMaLI,VIFI O Konn4yecTBe 4acoB pa60TbI N KONMMYECTBE BKITHOYEHUN

Kaxgoro Kkotna otobpaxaeTcsi Ha akpaHe crtatucTuku (MeHro/MHdopmaums/ Tabnuua 8.11 — Mento/Mudopmauma/Craructuka
CrtaTucTuKa). CraTtucTtuka OnucaHue Ouana3oH

@ NPEOYNPEXOEHUE

Yacbl HapaBOoTKX 1 YNCIIO BKIHOYEHWUIA KaXKO0ro KoTra MoXXHO cOpocuTb
KomaHgoln Copoc Ha aKkpaHe CTaTUCTUKN.

B AT H

KonunyecTBO BKIIHOYEHWI roperku kotna

Bpems HapaboTku koTna

Bpems HapaboTku koTnoBoro Hacoca Ne 1

Bpems HapaboTku koTnoBoro Hacoca Ne 2

Bpems HapaboTkn Hacoca peunpKynsauum

C6poc cTaTUCTUKKN BbIGPaHHOIO
MCMOSTHUTENBHOTO MexaHnama
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9 Asapuu

9 ABapuu
9.1 3awmnTa KoTnos

Ons Oe3onacHomn pa6OTbI KOTna cnegyeTr 3agatb npenenbl U BpeMeHa 3aLepXKu Ta6nuua 9.1 — CNUCOK COOBLIEHMIA 3aMUTLI KOTNIOB

cpabatbiBaHMA curHanu3auum n  aBapui  (MeHro/HacTpownku/3awmra Kotna).
MonHbI NepeveHb KOHTPONMpyeMbIx aBapuii (cMm. pasaen 9.3). SkpaH Onucanue

Owana3oH

Bpemsa oxxmaaHnsa nosiBneHns noaTeepxaeHns 0...600,
paboTbl ropenku, cekyHabl 0 — oTkn
Bpems oxmaaHusa nosieneHns curHana ot 0...180
[aTtymka NpoToka nocrie 3anycka HacocoB, C 0 — oTkn
Bpems oxuganus curHana ot gatyvka gasnexus | 0...600
B TOMKE UK AaTynka TAru nocne 3anycka kotna, |0 — oTtkn
c

Bp.npor Bpewmsi nporpesa koTna Ha MUHUManbHOM 0,1...9
MOLLHOCTH, Y
Mopor TeMnepatypbl Nogayun, HKe KOTOporo 0 — oTkn,
KoTen ByaeT cuMTaTbCs OCThbIBLUMM 1...80
Bbicokasi Temneparypa npsiMon ceTeBoi BoAbI 0...500
MakcumanbHas gonyctMas Temneparypa 0...500
NpPsSMOoK CeTEBOM BOAbI
Bpems moHuTopuHra Tpex aBapui no neperpesy, | 0...600,
MUWHYThI 0 —oTkn
MuHMManbHOe fonyCcTMMOe AaBrieHne NpsAMOoi 0...100
BOAbI
MakcvmanbHoe gonyctumoe gasnerve npamon | 0...100
BOAbl
MwuHumanbHoOe onycTUMOe AaBneHne NPSMon 0...100
BOAbI
MakcumanbHoe gonyctumoe AasneHue npamon | 0...100
BOAbI
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9 Asapuu

9.2 XXypHan aBapum
ABapuiiHble cOBbITUS PUKCUPYIOTCS B XKypHar.
B xypHan 3aHocsTCA cnegyoLwme napameTpsl:

* KpaTKoe Ha3BaHWe aBapwu;
* Bpems aBapwuu;
+ Bpemsi cbpoca aBapuu.

XKypHan paccuntaH Ha 24 3anucu.

lMocnegHee cobbITUE HAXOAMTCA B Hayane xxypHana nog Homepom 1.

B cny4yae 3anonHeHus xypHana Hanbonee ctapble 3anvMcu yaansiTcs.
[na nponucTbiBaHUA XXypHana Ha 3KpaHe crieqyeTt ykasaTb HoMep 3anucu.

NPEQYNPEXOEHUE
(D B cnyyae HeKOppEeKTHOro 0ToDpaxxeHUs BpeMeHu 1 Aatbl creqyeT NpoBepUTb
HacTpouku no MNMpunoxeHuto HacTpolika BpeMeHu 1 oatbl .
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Tabnuua 9.2 — MeHto/ABapun/ApxuBHbIN XypHan

OkpaH OnwucaHue [OvanasoH
Homep 3anucu B ypHane cobbiTuin Ans 1..24
oTObpaxkeHuns
KpaTkoe Ha3BaHue aBapuu
[ata 1 Bpemsi BO3HMKHOBEHWSI aBapum
[arta 1 Bpemsi nponagaHus aBapuv
Cbpoc xxypHana aBapuii C6poc xypHana,

C6pocuTb




9 Asapuu

9.3 Cnucok aBapum

Ona 6bicTporo nepexoda W3 [MaBHOMO 3KpaHa Ha 3KpaH COCTOSIHUS aBapui
npeaycmoTpeHa KoMBUHaLUA KHOMOK +[oK]

Ta6bnuua 9.3 — Cnucok aBapum

Ne Bun ABapumn Ycnosue nosiBneHus Peakuus npubopa* Copoc aBapuu Wuavkaums
Tekywme aBapum ApPXUBHbIW XypHan
ABapuu gaTumkoB
1 ABapusa gatunka 3HayeHne n3aMepsemMoro curHana HaxoauTcs Mepexon B pexum ABapus | ABTomaTuyeckuii cbpoc nocne yctpaHeHus
Temneparypbl NPAMOW BHe [0MNyCTUMOro AnanasoHa Ans BbIGpaHHoro HencrnpaBHOCTH
BOAbI TMna gatyuka unm obpbIB TMHUIA CBA3N
2 ABapusa gatumnka
AaBreHus NpsIMoON BoAb!
3 ABapua gatumnka Pexum pabotbl He
Temnepatypbl obpaTHON MeHseTCS.
BOAbI PerynupoBaHue o6paTtHoi
BOAbI NpekpaLlaeTcs
ABapuu 3alWwmTHbIe
4 Beicokasi Temneparypa M3amepsiemoe 3Ha4eHne Temneparypbl nogayu Pexwvm pabotbl He ABTOMAaTUYECKNIA COPOC NPU CHIMKEHWUN
cetn npeBbICUNO 3aaHHOe 3HaYeHne napameTpa MeHsieTcst 3Ha4YeHust Temneparypbl nogayv Tnp cur
Tnp cur
5 Meperpes npsimoit BoAbI M3mepsiemoe 3Ha4eHne Temneparypbl nogavn Mepexopn B pexxum ABapus | ABTOMaTU4YeCKuin COPOC NPU CHUXEHUN Trip sl Trip
NpeBbICMNO 3a4aHHOe 3HaYeHVe napameTpa 3HaveHust TemnepaTypbl nogayn Tnp as - 10
Tnp aB
6 TpexkpaTHbI Nneperpes M3mepsiemoe 3Ha4YeHne TemnepaTypbl nogavn BpyuHyto, komaHgon cbpoca aBapuu nocne
npsiIMoi BoAbI NpeBbICMINO 3a4aHHoe 3HaYeHve napameTpa yCTpaHeHus HencnpaBHOCTU™*
Tnp aB 3 pa3a 3a Bpemsi Bp.3-x ABapui no
neperpeBy
7 [aBneHne Boabl Mano M3amepsiemoe 3Ha4eHre AaBneHust nogayu Mepexon B pexum Bpy4Hyto, komaHgow cbpoca aBapum nocne
(aBapwus) BbILLMO 3a 3aAaHHoe 3HaveHne P.np min ... P.np | ABapus. Hacochl yCTpaHeHusi HencnpaBHOCTU**
max npekpaLyatot paboTy
8 éii”?;;”)e BOAb! BEMMKO (ecnu oHM ncnonb3yoTCs
p B CXeme)
9 [asneHue soabl Mano Pexvm pabotbl He ABsTOMaTU4ecknin cOpoc nocne ycTpaHeHns —
(curnanmsaums) MeHsieTcs HencnpaBHOCTU.
10 | JaBneHue Boabl BENUKO —
(curnanusaums)
ABapuu KoTnos
11 | ABapus paspexeHus/ Mponan curHan*** ot pene gaeneHus/ Mepexopn B pexxum ABapusi | BpyuHyto, komaHgon cbpoca aBapuu nocrne
AaBreHue B KoTne paspexeHus B KOTne YCTpaHeHUsi HemcnpaBHOCTU**
12 | lMpoToK B KOTNE MNponan curHan™** ot pene NnpoToka BoAbl Yepe3
koTen
13 | ABapus koTna Mony4yeH curHan aBapuu ropenku (06pbIB
paspeLualoLLen Lenu) unu He npuLlen curHan
noaTBepXAeHNs paboTbl ropenku
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9 Asapuu

MpogomkeHue Tabnuubl 9.3

KOTenbHOMN

yCTpaHeHNs1 HeMCnpaBHOCTN™*

Ne Bug ABapumn YcnoBue nosiBneHus Peakuusa npubopa* Copoc aBapuu Wuavkaumsa
Tekywue aBapum ApPXUBHbIN XypHan
ABapum HacocoB
14 | HencnpaseH Hacoc Mponan curHan™* ot pene nepenaga AasneHuns | Pexxim pabotbl He Bpy4Hyto, komaHpow cbpoca aBapumn™* nocne
koTtnoson (HK) Ha HacocHOW rpynne MeHsieTca. bnokunposka yCTpaHeHns HencrnpasHOCTH
paboTbl Hacoca. 3anyck
BTOPOro Hacoca (ecnv oHK
MCnonb3yeTcs B CXeMe)
15 | Bce Hacocbl kKoTna B Bce Hacocbl u3 HacocHom rpynnbl HeucnpasHbl | [epexop B pexum ABapus | ABTomaTudeckuii cbpoc nocrne ycTpaHeHus
aBapum (HK) HencnpaBHOCTH
ABapum obLieKoTenbHble
16 | ABapuiiHasi KHomnka Mponan curHan™** paspeLueHnsi paboTbl Mepexopn B pexxum ABapus | BpyuHyto, komaHgoln cbpoca aBapum nocrne

)

NPEOYNPEXOEHUE
* B cnyyae HacTynnexus noboro aBapuiiHoro cobbiTusi, HE3aBUCUMO OT BUAA
peakumu npnbopa, cpabartbiBaeT curHan ABapus obLias.
** KomaHay cbpoca aBapumn MOXHO nogatb Ha npubop:

3. CeteBon komaHgom no RS-485.

*** O3HavaeT obpbiB H3 KoHTakTa.

1. W3 akpaHa TeKyLUMX aBapuii B KOHLE NePEYHS aBapUMHbLIX COOLITUNA.

2. BHeLllHen KHOMKOW, NOAKIYEHHON Ha ANCKPEeTHbIN BXog DI8.

27



10 Cemesoli uHmepelic

10 CeTteBom UHTepcenc

10.1 CeTeBoM nHTEpchenc
(D NMPEAYNPEXOEHWE

[ns koppekTHoW paboTbl NpMGopa BHOCUTbL N3MEHEHMS B MapaMeTpbl
«Mpubop», «Bxoapl», «Bbixoabl» SAMNPELEHO!

B koHTponnepe yctaHoBneHbl ABa Mmodynsa uHtepdenca RS-485 ans opraHusauum
paboTbl no npotokony Modbus.

UHTtepdernic RS-485 (1) cnyxut ana yganeHHoro onpoca. NHtepdenc RS-485 (2)
npegHasHadeH aons amcnerdyepusaumu.

Onsa pabotbl koHTponnepa B cetn RS-485 (uHTepcbenc 1) cnegyet 3agaTb ero
ceTeBble HACTPOMKM B CUCTEMHOM MEHIO KOHTpossfiepa C MOMOLLbIO KHOMOK U
MHOUKaTopa Ha nuueBor naHenu (cm. pucyHok 10.1).

MpuGop B pexxnme Slave nogaepknBaeT criegyrowne QyHKLUN:

* YTeHMEe COCTOSAHNA BXO4OB/BbIXOOOB;
¢ 3anncb COCTOAHUA BbIXOO0B;
*  YTeHue/3anuncb CETEBLIX nepemMeHHbIX.

Mpnbop pabotaetr no npotokony Modbus B ogHOM M3 gByx pexumor: Modbus-
RTU nnn Modbus-ASCII, aBTomatnyeckn pacnosHaet pexum oomeHa RTU/ASCII.
Appeca perucTpoB, TUM MEPEMEHHbIX NapameTpoB, AOCTYMHbLIX MO MPOTOKONY
Modbus, npuBegeHs! B pasgene 10.2.
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CrapToBbIit akpaH
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ModBus Slave
Anpec 16

PucyHok 10.1 — HacTpowka napameTpoB ceTeBoro uHrepdenca




10 Cemesoli uHmepelic

10.2 KapTa perucrtpoB

Ta6nuua 10.1 — Anroputm 01.10

Peructp | Tun DOo- WUmsa nepemeHHOM 3HauyeHus
cTyn
516 real R Temnepatypa NpsiMon CETEBOW BOAbI CM.
Tabnuuy 2.1
518 real R Temnepartypa o6paTHON CETEBON BOAbI cMm.
Tabnuuy 2.1
520 real R [laBneHune npsiMol CETEBON BOAbI CM.
Tabnuuy 2.1
528 real R(W) | BbixogHas MOLLHOCTb roperku (4nst Mogynupyemon 0...100 %
ropernku)
532 word KomaHngHoe cnoso 1 0 — Her,
1—-Ectb
532.0 bool Meperitn B pexxum CtapTt 0 —Her,
1—-Ectb
532.1 bool [NepekniounTbCa Ha AUCTaHUMOHHOE ynpasreHne 0 — MecTHoe,
1 — BHewHee
no RS-485
532.2 bool w C6pocuTb Bce aBapum —
533 word |W KomaHgHoe cnoso 2 0 —Her,
1—-Ectb
533.0 bool w Meperitn B pexxum Cton 0 —Her,
1—-Ectb
534 word |R Kop cocTosiHus cuctembl 0-CTOmn,
1-TECT,
2 - PABOTA,
3 - ABAPUA
4 — Xonlyck
5—-Pa6Ct1
6 — PabCt2
7 — 3anHac
8 — PexxCoH
535 word |R Kopa cocTosiHusa cuctembl 2 0
535.0 bool R MepekntoyeHust pexxumon Ctapt/CTon 0 —cTon,
1—cTapt
536 word | R Pexxum perynupoBaHusi Temneparypbl obpatHou Bogbl | 0 — Her,
1 — HacPey,
2 -K3P
537 word |R Tvn ropenku 0-1ctyn,
1-2cryn,
2 —Moga.
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MpopgomkeHue Tabnuubl 10.1

Peructp | Tun Ho- Wms nepemeHHOMN 3HayeHus
cTyn
538 word |R Tekywee coctosiHme kotna Ne 1 0 — Helcn,
1 - BblIkn,
2 — Bkn,
3 — Asapus,
4 — Pe3seps,
5 — Het Cgsa3n
6 — Pa3roH,
7 — OctaHoB
542 word |R TekyLiee cocTosiHMe KoTnoBoro Hacoca Ne 1 0 — Helcn,
1 —BblIkn,
2 —Bkn,
3 — ABapus,
4 — Pe3seps,
6 — PaaroH
543 word |R TekyLiee cocTosiHMe KoTnoBoro Hacoca Ne 2 0 — Helcn,
1 - Bbikn,
2 —Bkn,
3 — ABapwus,
4 — Peseps,
6 — PasroH
544 word |R Kog cocTtosiHusa aBapun —
546 real RW YcTaBka Temnepartypbl NpsiIMO BOAbI 60...99
548 real RW 30Ha HeYyBCTBUTENBbHOCTU NPSIMOW BOAb! 0..9
550 real RW HwxHsisi paboyasi rpaHuLa npsiMon Bogbl 60...99
552 real RW BepxHsis paboyas rpaHuLa npsiMon BoAbl 60...99
560 real RW BepxHss aBapuiiHas rpaHvua Temnepartypbl NpsiMon 90...115
BOAbI (CUrHanm3aumus)
562 real RW BepxHss aBapuiiHas rpaHyua Temnepartypbl NpsiMon 90...115
BOAbI (aBapwus)
564 real R TekyLlas ycTaBka TeMnepaTypbl 06paTHOM BOAbI 0...100
566 real RW Iuctepesnc UITN 30Ha HEYYBCTBUTENBHOCTMU 0...20 NN
Temneparypbl 06paTHOW BoAbl 0..9
568 real RW HwxHsaa aBapuiiHasa rpaHmua gasnexns npsamoin sogbl | 0...100
570 real RW BepxHsas aBapuiiHas rpaHuua gasneHuns npsmon sogsl | 0...100




11 TexHu4yeckoe obcnyxusaHue

11 TexHunueckoe obcnyxuBaHue

O6cnyxuBaHne npubopa BO Bpemsl 3KCMiyaTauuMu 3aknyaerca B ero
TeXHUYeckom ocMoTpe. Bo Bpems BoinonHeHus paboT crnedyeT cobnoaate Mepbl
Ge3onacHoOCTK 13 pasgena 3.

TexHudecknii ocmoTp npubopa NMpPoBOAMTCS OOCHYXMBAKLIUM MEPCOHANIOM He
pexe O4HOro pasa B 6 MecAueB M BKNOYaeT B ce0S BbINOMHEHME CMeaYHLLMX
onepauumn;

*  OYUCTKY KOPMNyCa, KNEMMHbIX KONTO4OK OT MbINK, FPsi3N 1 MOCTOPOHHUX
npeameTos;

* npoBepky kpenneHus Ha DIN-peiike;

* MPOBEPKY KayecTBa NOAKMIOYEHNST BHELLUHUX CBA3EN.

O6Hapy>|<eHHb|e BO BpeMA OCMOTpa HeaoCTaTkKu cneayet HemeasieHHO YCTpaHUTb.

12 MapkupoBka
Ha kopnyc npubopa HaHeCeHb!:

* HaMMeHoBaHwue Npubopa;

* cTeneHb 3awmThl kopnyca no NOCT 14254;

* HanpshkeHue 1 YacTtoTa NUTaHus;

* noTpebnsiemasi MOLHOCTb;

* Kracc 3awuTbl OT NopaxkeHus anekTpuyecknum Tokom no NOCT 12.2.007.0;
* 3Hak cooTBeTcTBUSA TpebosaHusam TP TC (EAC);

* CTpaHa-u3roToBUTENb;

* 3aBofckon HoMep npubopa v rog BbiMycka.

Ha noTpeGutenbckyto Tapy HaHeceHb!:

* HaumeHoBaHue npunbopa;

* 3Hak cooTBeTCcTBUA TpeboBaHuam TP TC (EAC);
* CTpaHa-u3roToBWTENb;

* 3aBofckon HoMep npubopa 1 rog Bbinycka.

13 YnakoBka

YnakoBka npubopa npoussogutca B cootBetctBum ¢ [OCT 23088-80
B MOTPeOUTENBLCKYIO Tapy, BbIMOITHEHHYIO U3 KOpobo4vHoro kapToHa no FOCT 7933-
89.

YnakoBka npubopa npu nepecoinke noyton nponssogutca no FNOCT 9181-74.
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14 KomnnekTHoOCTb

HanmeHoBaHue KonuuectBo
KoHTponnep* 1wt
PykoBoacTBO Mo akcnnyaTtaumm 1 ak3.
Macnopt u MapaHTUAHbIN TanoH 1 9K3.
KomnnekT knemMmHbIX coeanHutenen 1kT
* MicnonHeHue B COOTBETCTBUM C 3aKa30M.

NPEOYNPEXOEHUE
M3rotoBuTENb OCTaBNSAET 3a COOOM NPaBO BHECEHUSA AOMONHEHUN B
KOMMIEKTHOCTb Npmbopa.

®

15 TpaHcnopTupoBaHMe U XpaHeHUne

Mpubop TpaHCnopTUpPYeTCA B 3akpbiTOM TpaHcrnopTe noboro Buaa. [Mpubop
cnenyet nepeBo3vUTb B TPAHCMOPTHOW Tape MOWTYYHO UM B KOHTeWHepax. B
TPaAHCNOPTHbLIX CPEACTBaX Tapa [AOfKHA KpenuTbCA COrfacHoO Mpasunam,
OENCTBYIOLLUM Ha COOTBETCTBYHOLLMX BUAAX TPaHCMopTa.

Ycnosus TpaHCMOPTUPOBaHWUS AOMKHbI COOTBETCTBOBAThb ycrosusam 5 no MOCT
1515069 npu Temnepatype oKpyatoLLero Bo3ayxa ot MuHyc 25 go nntoc 75 °C ¢
cobniogeHnem Mep 3alnTbl OT yaapoB 1 BUOpauuni.

YcrnoBunsi XxpaHeHUsi B Tape Ha CKrage W3roToBUTens U notpeduTtens AOMmKHbI
cootBetctBoBaTh ycnosusMm 1 no NOCT 15150- 69. B Bo3gyxe He AOMXKHbI
NPUCYTCTBOBATb arpecCuBHbIE NPUMECH.

MpuBop cneayeT XpaHUTb Ha CTennaxax.

16 MNapaHTUWHbIE 0bsA3aTenbCTBaA

UsrotoButenb rapaHTMpyeT cooTBeTcTBue npubopa TtpebosaHusm TY npu
cobnogeHnn yCnoBuin akcnyatauum, TpaHCMopTUPOBAHMWS, XPaHEHUS! U MOHTaxa.

apaHTuiHBIN CpoK akcnnyaTauum — 12 mecsieB CO AHSA NPOOAXMN.

B cnyyae Bbixogma npubopa M3 CTpos B TEYEHME TapaHTMMHOIO Cpoka npu
cobnogeHun ycnoBuii akcnnyartaumu, TpaHCNOPTUPOBaHUS, XPaHEHNS U MOHTaxa
npeanpuaTME-N3roToBUTENb 06S3YeTCs OCYLECTBUTL ero BGecnnatHblii PEMOHT
U 3aMeHy.

Mopsinok Nnepenayn npubopa B PeMOHT COAEPXKUTCA B NacropTe U B rapaHTUnHOM
TarnoHe.



Hacmpolika epemeHu u damsi

MpunoxeHune A. HacTponka BpeMeHu 1 patbl

CTapToBbIi 3KpaH

3 cek
3 cex [ESC]

CucteMHoe MeHto
->[1pnbop

[ok] ESC

Mpunbop
->Bepcus

[lata
Bpewms

PucyHok A.1 — Cxema gocTyna K MeHK HaCTPOWMKN BPeMEeHU U Aatbl

BHUMAHUE

A Yacbl peanbHOro BpeMeHu HacTpamBaloTcs Ha 3aBode BO BpeMst
M3roToBneHns npubopa. Ecnn napameTtpsl AaTbl U BpeMeHU He
COOTBETCTBYHOT AeNCTBUTENBHOMY 3HaYEHWI0, TO UX crieayeT
OTKOPPEKTUPOBATL.

B an6ope peann3oBaHbl 3HEProHe3aBNCUMbIE HYacCbl pearibHOro BpeMeHu, Bpema
M aata nognepXKmBaroTca B Cltydae OTKIMHYeHUA OCHOBHOIMO NUTaHUA.

MpocMOTp W pepakTMpOBaHWE TeKyLero BpPeMeHM W AaTbl AOCTYMHbl U3
CucremHoe MeHl1o.
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Hacmpolika peaynsmopa

MpunoxeHune B. HacTponka perynatopa

BpyuHyto perynsTop criegyeT HacTpamBaTb B pexume Harpeea. HacTpoiiku
perynatopa pacrnonoxeHbl B MeHio MeHw/HacTtponku/PerynupoBaHue
(HacTporika gocTynHa, ecnu BblibpaH TWn ropenku — mogynupyemas). B xoge
HabnogeHun cneayeT UKCUMPOBaTb 3HAYEHWUst perynmpyemoro napamertpa
(ckopocTb 1 BpeMs noaxona K ycTaBke).

PerJ'IHTop HacTpanBaeTCA BpPYyYHYHO WUTEepauuMOHHbIM MeToOAOM C OLIEHKOM
npouecca no Hann4vutio:

* KonebaHui;
* nepexoga rpaduka perynmpyemon BennYnHbl Yepes yCTaBKy.

B 3aBucmmocTM OT nokasartenemn, KOPPEeKTMpoBKa OCyLUeCTBNAEeTCA Mo
pekoMmeHaaunam:

- yeenuuerne Kn cnocoGerayer yeennuenmio konebanuii perynmpyemoii
BENWYUHBI, U amnnMTyga konebaHu perynmpyemMon BeNnYnHbl MOXET
BO3pacTu A0 HeoNnyCTUMOrO YPOBHS;

« ymenbluenve Kn cnoco6erayer chkennio GuicTpoaeiicTaus u
yXyALeHuto 6bICTPOAENCTBMSA perynatopa ¢ NoBblLEHUEM BEPOATHOCTH
konebaHun perynupyemon Benu4mnHbl;

*  npu 3aBbILLEHHOM Ty NPOLIECC MOAX0Aa PEryNINPYEMON BENUUMHBI K
yCTaBKe CTaHOBUTCS OAHOCTOPOHHMM AaXe MpuW Hanuumu koneGaHuin.
BbicTpoaencTere perynsatopa yMeHbLIaeTcs;

* 1PV 3aHWKEHHOM |y NOSIBIISIETCS 3HAYNTENBHBIN NEPEXOL, PErynpPyeMOoil
BENMUYMHbBI Yepes ycTaBky. Ho cylecTBeHHo yxyaLaercs 6bicTpoaencTeme
perynsitopa 1 noBbILLAaeTCs BEPOSATHOCTb konebaHuii perynmpyemoi
BEMUYUHBI.

[ns onTumanbHOMW HaACTPOWKU perynatopa rpaduvk peryrimpyemMon BerMYUHbI
OOMKEeH UMETb MUHMMarbHOE 3HavYeHne nokasarens ownbkn perynuposaHns (Aq)
npu JOCTaToOYHOW cTeneHn 3atyxaHua — @ = 1 - Az + A1 =0,8...0,9.

[ns HacTpownku perynsatopa cnegyert:

1. 3apgatb 3aBOACKME yCTaBKW, eCnm 3Ha4eHun4 KOS(*)d)VILI,MEHTOB
N3MEHAITNCD.

2. W3meHATb 3Ha4YeHune Kn (Ha eanHNLBI), NOKa 3HaYeHne
nepeperynupoBaHusi He 6yget 5 °C.

3. YmeHblatb Iy, NOKa OTKIOHEHME OT ycTaBku He byget 2—3 °C.
4. YmeHbliaTb Kn(Ha edVHMLbI) 80 AOCTUXEHWS HEOOPerynMpoBaHus.

5. YMeHblaTb |y, NOKa OTKIOHEHUE OT ycTaBku He byaet 1 °C.
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