Perynatopbl n koHTponnepsl MP-02

Anmarsl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBeLueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapvsocTok (423)249-28-31
Bnapvikaekas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpapg (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

[MacnopT

Mo Bonpocam npoaax v nogaepXkn odbpallanTecs:

MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
MpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
Kemepogo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Jluneuk (4742)52-20-81

KasaxcraH +7(727)345-47-04

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hoeropop (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosbpbek (3496)41-32-12
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepwmb (342)205-81-47

Benapyck +375-257-127-884

PocToB-Ha-[oHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
Cankt-NeTepbypr (812)309-46-40
CaparoB (845)249-38-78
CesacTononb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdbeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Couu (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y3bekuctaH +998(71)205-18-59

an.noyta: trm@nt-rt.ru || cant: https://termok.nt-rt.ru/

Tonbattu (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Yas (3012)59-97-51
Ypa (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Yura (3022)38-34-83
AkyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kuprusunsa +996(312)96-26-47
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PeMOHT koHTpornnepa MoryT NpoM3BOAMTL TONbKO PabOTHUKM, MMEIOLL
peLLeHne U3roToBUTENS.

M3rotoBuTENb OCTaBNSAET 3a coboli npaBo 6e3 oTpaxeHus B nacrnopi
CUTb HE3HaAYUTENbHbIE UBMEHEHNS B CXEMY U KOHCTPYKUMIO Npnbopa, He E
LMe Ha paboTy N TEXHUYECKNE XapaKTEPUCTUKN N3LENus.

COOEPXAHUE

BBEOEGHUE. ... .o
1. HasHauyeHMe 1 06N1aCTb MPUMEHEHMUS .. ..cvvreriiieieeeeeeeeaeaeaana e,
2. TexHU4ecKkune LaHHbIE N XaPaAKTEPUCTUKM .......ocerererararararaeeeiennnanas
G T o Y 1T 1T T 1 =
4. YKasaHe MepP BE30MACHOCTU ... ..ouueuieiit e eeet et e e e eeaeaeen
5. KOHCTPYKUUS M MPUHUUM PABOTBI ...vvreiiiiiiteteteeeieeeneie e
6. PEXUMBI PABOTBI ooiuiniiitieee ittt
7. TIOPAAOK YCTAHOBKM M MOHTENKE ...euveeneeieeeeeeeeaieneeeeneeeeeenenenenennes p
8. TMoAroTOBKA K PABOTE ....e'eiiiiitititiee et p
1T I (o) o327 (o] o 1= 1o 1 1 =) PP z
10.TEXHNYECKOE OBCIYMKMBAHME. .. . cueeeeeieieieteee e ae e :
11. BO3MOXHbI€ HEMCNPABHOCTM CMOObLI X YCTPAHEHUS ....vvveeeeaene, ‘
12. MNpaBrna XxpaHeHUs1 N TPAHCTIOPTUPOBKM .....vurrenenereeranenaneananananss {
13. CBUOETENBCTBO O MPUEMKE ....euinetenieeeeteaeeeneaeeeeeteenaeaaenaanas {
14. [apPaHTUMHBIE OBABATEINBCTBA. . .. vuiuee s enenenetaneeeaeetaeaeaeanananeas K
Mpunoxenne A YcnoeHoe o6o3HayeHne MP-02 npu 3akase.................. .
Mpunoxenne b O6wmi Bua, rabaputHble pa3mepbl U pa3meTka ans
KpenneHus SneKkTpoHHOro 6noka MP-02..............coooiiiiiiee, .
MpunoxeHne I CxeMbl 3NEKTPUYECKNX MOSKITHOUEHNM. ... oevvneeiieneanas ¢
Mpunoxexue [1 BHeWwHW BUA, 1 NpcoeanMHUTENbHbIE pa3Mepbl

=] 0] T0a = T 1o )= ¢

MpunoxeHne E Pekomengauumn npu Bbibope kO3S PULNEHTOB. .............. ‘



BBELOEHUE

Hactoswuin nacnopT npegHasHayeH Ofsi O3HAKOMJSIEHWSA C YCTPOWCTBOM,
NPUHUMNOM paboTbl, KOHCTPYKUMEN, MpaBunaMm aKkcniyartaumm KOHTponnepa cu-
CTEM OTOMMEHUs 1 ropsiyero BogocHabxeHma MP-02 (ganee — MP-02).

1. HABHAYEHME U OBJIACTb NMPUMEHEHUA

1.1 MP-02 saBndetca nporpaMmMmMpyemMbiM MNOTpebutenem SneKTPOHHLIM
YCTPOWCTBOM W NpeAHa3HaveH Ans aBTOMaTUYeCKoro yrnpasneHus nogadei Ten-
FIOHOCUTENSI B CUCTEMAX OTOMSIEHUS U ropsivero BogocHabXeHnst uHomemayanb-
HbIX U LleHTParnbHbIX TEMMOBbLIX MYHKTaX B Pa3fnyYHbIX 00MacTaX XXUULLHO-KOMMY-
HanbHOrO M CEMNbCKOrO X035MCTB, MPOMBbILLITEHHOCTH.

1.2 lMNMpumeHeHne MP-02 B cocTaBe aBTOMAaTM3MPOBaHHbIX cucTem cbopa u
yrpaBneHnsi BEPXHEro ypoBHS obecneynBaeTcs NocpeacTBOM BCTPOEHHOMO WH-
Tepdperica cBA3m RS-485 no komMyHuKaumMoHHOMyY npotokony Modbus RTU.

2. ONMUCAHUE BO3MOXXHOCTEW YCTPOUCTBA

1.3 MP-02 oGecneunBaeT ynpaBneHue 4YeTbipbMs MOJSTHOCTBI HEe3aBUCU-
MbIMW KOHTYpPaMu perynmpoBaHus - ABYMSI OCHOBHbIMU (darnee - OCHOBHbIE KOH-
Typa), 3a ynpaBfieH/e KOTOPbIMW OTBEYAET LIeHTparbHbI MOgYIb U ABYMSI AOMNOS-
HUTENbHBIMU MOZYNAMK, nogkrntodaembimm No CAN-LWMHe.

1.3.1 OcHOBHbIe KOHTypa

1.3.1.1 Kaxgblin N3 OCHOBHbIX KOHTYPOB B 3aBUCMMOCTWU OT YCTaHOBOK MOMb-
3oBaTens MoOXeT peann3oBaTb Pas3fMyHble CXeMbl PErynvpoBaHUSA U BbINOMHATb
OflHY 13 cnenyowmnx QYyHKLUA:

- perynupoBaHue cuctembl otonneHus (ganee - CO) unu ropsivyero BogocHab-
XeHus (goanee - NBC) no 3apaHee 3agaHHbIM MNOMb3oBaTeNieM TemnepaTypHbIM
yCcTaBkaM C MOAAepXKKOW OAHOBPEMEHHOrO YrpaBreHWsl OCHOBHbLIM U pe3epBHbIM
LMPKYNALUMOHHBIMU HACOCOM C YY4ETOM KOHTPOSS COCTOAHUSA Ux paboTbl, obecneve-
HUsi HeOoOXOOMMOWN 3aLUUTBI U KOHTPOMS BblpaboTkM pecypca aKkchnyaTauum (Bpe-
MEHHOI HapaboTKK);

- nogdepxaHve 3afaHHOro nonb3oBaTenem nepenaga AaBneHU B cUCTEME
TennocHabXeHus 34aHMA NOCPEeACTBOM CPaBHEHWS MOKa3aHUM aHanoroBblx 4aTyn-
KoB AaaBneHns (4-20MA) 1 ynpasneHus perynmpyowmnm KnanaHom;

- yrnpaeneHne OaHUM UMW ABYMSI KOHTYpaMu NOAMUTKN HE3aBMCUMbIX CUCTEM
C ynpaBrieHNEM OCHOBHbIM U Pe3epBHbLIM LIMPKYMSALMOHHBIMU Hacocamu, ¢ y4eToM
KOHTPONS COCTOSHWNS nX paboTbl, ob6ecrnevyeHnss HeobXOAMMOW 3aLLMThl U KOHTPONSA
BblpaboTKM pecypca aKcnnyaTtaummn (BpeMeHHon HapaboTku);



1.3.2 lononHuTenbHbIe KOHTYpa

1.3.2.1 [lononHuTenbHble KOHTYpa NOAKIHYATCA K LIeHTparbHOMY MOLYSO C
NMOMOLLbIO 1-2X AONOMHUTENBHBIX MOAYMEN 1 MOTYT BbINONHATL O4HY U3 CNEAYIOLLMX
dYHKUMR:

- NopaepXaHve 3adaHHOro nosfb3oBaTtesieM nepenaga AaBfeHuin B CUCTEME
TennocHabXeHns 34aHMsA NOCPEACTBOM CPaBHEHWS MOKA3aHWIA aHanoroBbiX A4aTym-
KoB AaBrneHus (4-20mMA) 1 ynpasneHus perynmpyroLmm KnanaHom;

- ynpaBneHne OgHUM U ABYMS KOHTYpPamu NOANUTKA HE3AaBUCUMBbIX CUCTEM C
ynpaBfeHNEM OCHOBHbLIM W PE3EPBHbIM LIMPKYNSALMOHHBIMWU Hacocamu, C y4eTOM
KOHTPOISi COCTOSHMS UX paboTbl, obecnevyeHnsa HeobxoaMMONM 3aLUTbl U KOHTPOSS
BbIpaboTKM pecypca akcnnyaTaunm (BpeMeHHoN HapaboTkun);

1.4 MP-02 nossonsieT peanvM3oBaTb B 3aBUCUMOCTW OT 0b6beKTa perynvposa-
HUs1 crneayowme pyHKUMN ynpaBneHus:

1.4.1 gna CO:

* perynupoBaHue TeMnepaTypbl TENIOHOCUTENS B 3aBUCUMOCTU OT TeMMNepaTypbl
Hapy>XHOro Bo3ayxa (MOrogHbIN KOMMNeHcaTop);

* perynupoBaHue TeMrnepaTtypbl TEMNOHOCUTENS B 3aBUCMMOCTU OT TeMMepaTypsbl
B nMomeLlleHun (nodacagHoe perynnmpoBaHue);

* perynupoBaHue TeMnepaTtypbl TENNOHOCUTENS B 3aBUCUMOCTM OT TEMIepaTypbl
Hapy)XHOTro BO34yXa WU OAQHOBPEMEHHbIM KOHTPOIEM MPEBLILLEHUST (3aHUKEHMUS)
TemnepaTtypbl B 06paTHOM TpyGonpoBoaE;

¢ CHWXeHne TemMnepartypbl C y‘-IéTOM pa60‘-|l/IX N BbIXOOHbIX OHEWn (BpeMFI-
TemnepaTypru?l PeXum ynpasineHnd Ona KaXnoro aHq Hep,enw);

* ynpaBrieH/e Hacocamu OTOMMeHus (3awuTa OT OTCYTCTBUS TEMnOoHOCUTENS,
aBTOMaTU4YeCKUiA BBOA Pe3epBHOr0 Hacoca B Criydae HEeUCNPaBHOCTU OCHOBHOIO,
CMeHa BKITIOYEHNS] HACOCOB OCHOBHOMO M PE3epBHOM0 C Lenblo obecrnedyeHns
paBHOMEPHOro M3Hoca).

1.4.2 pna NBC:

* MoAdepxaHue TemnepaTypbl ropsiyert BoAbl MO 3adaHHOW TemnepaTypHOo
yCTaBKe;

* nogjaepxaHue TemnepaTtypbl ropsvyen BoAbl NO 3aJaHHOW TemnepaTypHOMn
yCTaBKe C BO3MOXHOCTbIO KOHTPOMS OT MPEBbLILLEHNS TeMMepaTypbl B 06paTHOM
TpybonpoBoge nocrne nogorpesatens BC;

* HOYHOE MOHWXEHME (BbIKMIOYEHME) TEMMEPATYpPbI ropsiyeil Boabl No  3a4aHHOM
BPEMEHHOW NporpaMme;

¢ yfpaBrneHWe HacocamMu (3aWmuTa OT  OTCYTCTBUS  TEMNOHOCUTENS,
aBTOMaTW4YeCKVii BBOZ PE3epBHOro Hacoca B Cryyae HEeVCNPaBHOCTU OCHOBHOIO,
CMeHa BKIMIOYEHNST HAcCOCOB OCHOBHOTO M PE3EpPBHOrO C Lienblo obecrneyeHns
paBHOMEPHOIO M3HOCA, BKIIOYEHME/BLIKITIOYEHNE HAacoca Mo AaTyvKy AaBreHus,
no AaTyMKy TemnepaTypbl, N0 3a4aHHON BPeMeHHOW nporpammve).



1.5 MP-02 aBTOMaTU4eCcKM COXPaHSIET YCTaHOBMEHHbIE noTpebutenem
napameTpbl KOH(urypauum npu nponagaHum NUTaHUst U UMEET 3aluTy OT
HeCaHKLMOHMPOBAHHOIO BMELLATENbCTBA B €70 Nporpammy.

1.6 MP-02 obecneuvBaeT MHAMKAUMIO CaMOAMarHOCTMKM paboTocnocob-
HOCTM Npubopa u curHanuanpyeT:

- O HanMuuu oLWMBOK NPU NPOrPaMMMpPOBAHNN YCTaBOK;

- O HEMCNPaBHOCTM OATYNKOB TEMMNeEPATYpPbl U AaBNEHUS;

- 06 aBapMNHOM MOBbLILLIEHUN (CHUXEHUWN) TEMMEpAaTypbl U AaBMEHUS Bbille
(HWXXe) 3agaHHbIX 3HAYeHU 1 ap.

1.7 MP-02 BbInonHeH B Nbinebpbi3ro3awMwEHHOM  UCMONHEHUM W
cooTBeTCTBYIOT cTeneHun 3awmuTsbl IP40 (IP20 — co CTOPOHbBI BUHTOBBIX KIEMM).

1.8 Knaccudukaums MP-02 no FTOCT 12997 n TOCT P 52931:

- MO 3KCMIyaTauMOHHOW 3aKOHYEHHOCTU SIBNSAETCA U3genvMemMm BTOPOro no-
psioka;

- MpegHasHavyeHo Anst UHOPMaLUMOHHOW CBA3W C APYIMMU U3LENUAMU;

- MO YCTOMYMBOCTU K BO3LAENCTBUIO TeMNepaTypbl U BNAaXHOCTU OKpYXato-
LLlero Bo3gyxa OTHOCUTCS K rpynne ucnonHeHns B4 v npegHasHayeHo ns ycra-
HOBKW B 3aKpbITbIX MOMELLEHMAX C TeMepaTypon Bo3ayxa oT nrtoc 5 go nnoc 50
°C, oTHocuTenbHon BrnaxxHocTelo 80 % npu nitoc 35 °C n 6onee HU3KNX Temnepa-
Typax 6e3 koHgeHcaumm Bnaru;

- M0 YCTOMYMBOCTM K MEXAHNYECKUM BO3AENCTBUAM OTHOCUTCS K rpynne uc-
nosiHeHusa L3;

- N0 METPONOMMYECKUM CBOMCTBAM OTHOCSATCS K U3AENNSAM, KOTOpble He siB-
nATCa cpeacTBamMmn U3MEPEHNS U He UMEIOT TOYHOCTHbIE XapaKTEPUCTUKN;

- MO YCTOMYMBOCTU K aTMOCCEPHOMY [aBITEHNIO COOTBETCTBYET rpynne nc-
nonHexwnsa P1 n obecneumBaeT paboTy npu aTmochepHOM fasneHun ot 84 go
106,7 klMa.

2. TEXHWYECKUE OAHHBIE U XAPAKTEPUCTUKU

2.1 OCHOBHble TEXHUYECKME JaHHble 1 xapakTepuctnkn MP-02 npmuBeneHb!
B Tabnuue 1.

Tabnuua 1
HaumeHoBaHue napameTtpa 3HauyeHune
HanpsikeHne nutaHus 24 VV\DC
MoTpebnsemas MoLHOCTL, He bonee 4 BA
Oucnnen 2,8 TFT
KonnyecTBo KHOMOK ynpaBneHus 6




KonunyecTtBo penerHbiX BbIX040B

8

MapameTpbl penenHoro Bbixoga 5A 250 VAC
KonnyecTtBo aHanoroBbIX BbIXOO0B * 2
lMapameTpbl aHanoroeoro Bbixoga * 4-20 MA
KonunyecTteo nogkntoyYaeMbiX 4aT4YMKOB 6

Temneparypsl

Tun gaTtyumka TemnepaTypbl

Pt100 W38 (W39), Pt500, Pt1000

Cxema nogKnoYeHnsa aaTtyumka
Temneparypsbl

3-x npoBoaHas

[nanasoH nsmepsieMbix TemnepaTyp

-60°C... +160°C

[MCKpeTHOCTb 3aaHnsa TemMnepaTypbl

1°C

KonnyecTBo ANCKPETHBLIX BXO4OB

6

Twn gucKkpeTHOro Bxoga

«CYXOW KOHTaKT»

KonnyecTtBo aHanoroBbIX BXOA0B 4

Twn ananoroBoro Bxoga 4-20 vA

Tuvn n MakcManbHbl€ 3Ha4YEHUS OTKPbITbINA KOSNMEKTOPY,

napameTposB Bbixoga «ABapusi» 50 MA, 24 B
NUTENbHOCTb MPOrPaMMMpPYEMOrO

A porp Py 1 Hepens

BpeMEHHOoro rpadmka

AnCKpeTHOCTb 3aaHnNsl BPEMEHHU 1 yac

[dncKpeTHOCTb 3aaHnst BpEMEHN 3a- 1 yac

n1cu B apxvs

my6buHa apxvBa 15 net

Twun nHTepdenca n NPoOTOKON CBA3M C
BHELUHVMMMW YCTPONCTBaMM

RS485, ModBus RTU

CkopocTtb 0bmeHa, 6ut/c 9600 .. 19 200
Tun |/||:|Tepd)e|7|ca CBS3M C MOBUINBHBLIMA Wi-Fi
ycTponcTBamm *

Tun nHTepdenca cea3m ¢ MoaynsMmm CAN
pacLumpeHus

MabapuTHble pa3mepsl 178 x 100 x 50 Mm
Macca, He Gonee 0,4 kr

MpumevaHue:

* KOMI‘IJ'IeKTleTCFI no OONMOJNTHUTENTbHOMY 3aKasy




3. KOMIJIEKTHOCTb

3.1 KoMnnekTHOCTb A0MKHa COOTBETCTBOBATL YKka3aHHOW B Tabnuue 2.

Tabnuua 2

HanmeHoBaHue

KonunyectBO

KoHTponnep cuctem tennocHatxenua MP-02

1

MacnopTt (PykoBOACTBO MO SKcnnyataumm).

KoHTponnep cuctem tennocHabxeHus MP-02.

MepexogHuk nHtepdenca RS485 (DB9)

YnakoBka




4. YKA3AHUE MEP BE3OINACHOCTHU

4.1 KoHcTpykumsa MP-02 cootBeTcTByeT knaccy 3awutbl |l no
ro0CT12.2.007.0.

Mo akcnnyaTtaumoHHon 3akoH4YeHHocTM MP-02 saBnsieTca nsgennem BTOPOro
nopsigka, T.e. OTHOCUTCS K M3OennsaMm, KoTopble Heobxoaumo pasmellaTb BHYTPU
nagenusa Tpetbero nopsgka no FOCT P 52931 npu akcnnyataumu.

4.2 Mpw skcnnyataumm n TexHndeckoM obcenyxmeanmm MP-02 HeoGxoammo
cobnogatb Mepbl NPEAOCTOPOXHOCTM B COOTBETCTBUM C NpaBunamm 6esonacHo-
CTMW, YCTAaHOBMEHHbIMM A5 JaHHOro NOMeLLeHns Unmn obbekTa, a Takke pyKoBOA-
ctBoBatbcsa TKIT 181-2009 "MMpaBnna TeXHUYECKOW 3KCnryataumm 3nekTpoycTa-
HoBok noTpebutenen” n TKM 427-2012 "lNMpaBuna TexHMKn 6€30nacHOCTU Mpu 3KC-
nryaraumm SneKTpoycTaHOBOK".

4.3 BesonacHocTb akcrnyataumm MP-02 obecnedvBaeTcs BbIMOMHEHWEM
TpeboBaHW 1 pekoMeHOaumi HaCTOSILLErO PyKOBOACTBA MO 3KChyaTauum 1 nac-
nopra.



5. KOHCTPYKUUA U NPUHLUUN PABOTDI

5.1.1 KoHctpyktnBHOo MP-02 BbINnOMHEH B kopnyce ans kpennenunst Ha DIN-

penky 35 mm.

Ha nuueBor NoBepxHOCTM Kopryca pacnosfioxXeH AUCnnen, nHankatopbl pe-
Xuma paboTbl U KHOMKK ynpaBneHnsa. BHeWHn BUa KOHTponnepa npuBeaEH Ha

pucyHke 1.

Pucyrok 1 - BHewHul 8ud KoHmpornnepa

Bo3MoXHble COCTOSAHNSA NHONKaTOpPOB «Pexnm» n «ABapI/IFl» npueeneHbl B Tab-

nvue 3.
Tabnuua 3
CocTosiHne MHOUKATOpPOB
CocTosiHue pabotbl MP-02
«Pexum» «ABapusa»
HopmanbHasa paboTta B aBTomMaTuye-
["OpuT NOCTOSAHHO He roput
CKOM pexume
KpaTkoBpemMeHHO He ropuT HopmanbHas paboTa B py4HOM pe-
racHet XUMe ¢ TekyLwmum onpocoM no RS485
HopmanbHasa paboTta B aBTomMaTuye-
CKOM peXuMe C Hanmunem HewTaTHON
["OpUT NOCTOSAHHO Muraet

cutyaunmn He BNUSAOLLEN Ha perynmpo-
BaHne

r0pI/IT NOCTOAHHO

rOpI/lT NOCTOAHHO

AKTnBEH pexum nporpaMmmMmmnpoBaHnA




DyHKUMOHaNbLHOE Ha3HavYeHMe KHOMOK KnaBuaTypbl NpuBegeHo B Tabnuue 4.

Tabnuua 4

KHonka PyHKLNOHaNbHOe Ha3HaYeHune

Mepebop ropmnsoHTanbHoro meHto XKKW, casur kypcopa Bnpaso, ne-

€ ®» | pexon Ha Apyroi ypoBeHs MeHIo

« ¢ » | MNepebop ropmsoHTanbHoro mero XKW, caBur kypcopa Breso

Mepebop BepTMkanbHoro meHo KK, nameHeHnne nporpammMmmpyembix

« Ty napamMeTpoB B CTOPOHY YMEHbLUEHMSI

Mepebop BepTukanbHoro meHo XKW, nameHeHme nporpamMmmnpyembix

« iy napamMeTpoB B CTOPOHY YBENNYEHNS

«OK» | BbiGop nyHKTa MeH0 A U3BMEeHeHWs1 3Ha4YeHu st

«Esc» | Bbixog B npeablaylliee MEHIO C COXPaHEHNEM M3MEHEHHOIO 3HaYeHMs!

MogkntovyeHne BHELWIHWX LEMen OCYLLECTBMSETCA C MOMOLUBI KIEMMHbIX
pas3bEMOB, AOCTYM K KOTOPbIM OCYLLIECTBIIAETCS MOCIE OTKPbITUS BEPXHUX KPbILLEK
Ha nepeaHen naHenu.

5.1 ABTomatu4eckoe ynpasneHue nogadven tenna s CO n NBC nponssoaunTcs
nyTém npeobpasoBaHmMs CUrHaNoOB OT aHaNoroBbIX AaTYMKOB TEMMNepaTypbl B LINg-
pOBble 3HAYEHUSI TeMMepaTyp M CPaBHEHUS MX C 3afaHHbIMKA 3HAYEHUSIMU CO-
rnacHo BpeMsi-TeMMepaTypHbIX rpacMKoB ONsl KaKAoro KOHTypa ynpaenenus. B
3aBMCUMOCTUN OT BENNYMHBLI PACcCOrniacoBaHUsl M COrMacHoO 3a4aHHOMY Mofb30Ba-
Tenem Tvnom (anropMtmMom) paboTbl KOHTYpa BblpabaTbiBaOTCA CUrHarbl yrnpas-
NEHUst UCMONHUTENBHBIMU MEXaHW3MaMW PErYNUPYIOLLMX YCTPOMCTB.

5.2 ABTOMartMdeckoe ynpaBrieHWe NOAAEPKAHWEM rnepenaga B cucTemMe
OTONMEHMS NPOU3BOANTCH NYTEM Npeobpa3oBaHNsi CUTHANOB OT AaT4YMKOB AaBne-
HUS B UMGPOBbLIE 3HAYEHUS AABMNEHUIA U CPaBHEHUS UX C 3aaHHbIMU 3HAYEHUSIMU.
B 3aBMCMMOCTM OT BENMYMHbBI paccornacoBaHus BbipabaTblBaeTCst CUrHan ynpas-
NEHWS NCNONTHUTENBHBIM MEXAHNU3MOM PETYNMPYIOLLIErO KnanaHa.

5.3 ABTOMaTtMyeckoe ynpaBreHue nognepXXaHnem AaBneHust B cuctemax
NnoAanMTKM NPON3BOAUTCS NYTEM aHanmn3a QUCKPETHBLIX BXOAOB NOgNUTKN (Mnn npe-
06pa3oBaHusa CUrHaNoOB OT AAaTYMKOB OABIEHUS B LIMPPOBLIE 3HAYEHUS) U CpaB-
HEHMS X C 3adaHHbIMK 3HAaYEHMAIMA. B 3aBUCUMOCTM OT YCTaHOBIEHHbIX MOMb30-
BaTefleM MWHUMAarnbHOTO M MakcumarbHO 3HayYeHWI BblipabaTtbiBaeTcsl curHan
yNpaBreHnss UCNOSNTHUTENbHLIMU MeXaHW3MaMMn JIEKTPOMArHMTHBIX KanaHoB U
HacocamMu NoanuUTKA.
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6. PEXXMMbI PABOTbI
6.1 O6LMe nonoxeHuns.

MP-02 nmeeT Tpu pexuma pabotbl: «llporpammupoBaHue», «Py4yHoOn» K
«ABTOMATUYECKUNY.

Mpun BrNtodeHnn B ceTb MP-02 B TeueHne 3 ceKyHA nocrne MHuupanusauum u
camoguarHoCTUKM nepexoamT B «kABTOMaTUYECKUNY» peXxnm paboTbl C BbIBOOOM Ha
aucnnee okHa 0TOOpaXXeHMs1 COCTOSIHUSA OCHOBHbIX TEKYLLMX NapamMeTpoB. Bug okoH
MEHIO NPOCMOTpPA NapameTpoB C ONUCAHMEM UX 3HAYEHUI NMPUBEOEH HUXKE:

6.2. [OpM3OHTanNbLHOE MEHI0 MPOCMOTPa TEKYLLUMX NapamMeTpoB KOHTYPOB U UX
COCTOSIHWI, @ Takke BXOA B PEXUM NPOrpamMMmpoOBaHWs pacrnonaraetcsd B BEPHEN
yacTu aKpaHa, rae «K1» - «K4» - nepeknoyaemble Ha NMMLEBON NaHenu KoHTponepa
cTpenkamu « &» 1 « » HoMepa KOHTYpoB, «Mpr» - BXoA4 B peXxuM nporpaMMupoBa-
HUS.

6.1 MeHIo npocmoTpa napameTpoB KOHTypa «OTonneHne» n «FBCx»:

6.1.1 lNone cneumanbHbIX CUMBOJI10B

B 3aBucumocTn OT cobbITUA UK BHELITATHOW cuTyaummn (owmnbkn), B BEPXHEN
YyacTy 3KpaHa NPOCMOTPa NapaMeTPOB KaXKOO0ro KOHTypa BbIBOAATCS cneumarnbHble
CUMBOJbI, 3HAYEHNST KOTOPbIX MPUBEOEHbI HNXKE:

«TemnepaTypa HopMmanbHasa»
MP-02 nopoepxuvBaeT HopMaribHYKO 3aJaHHYl0 TeMnepaTypHyl YCTaBKy
0e3 oTpaboTkn HaCTynmneHUs1 CobbITUSA MOHWXKEHUS TeMnepaTypbl HeAernb-
HOW NporpamMmMon.

«TemnepaTypa NoHWXeHa»

MP-02 noppoepxvuBaeT 3aflaHHY0 TEMMepaTypHYI0 YCTaBKy, MOHWXEHHYIO
HefernbHOM NporpamMmMon.

«Koppekuus ob6paTHOro TenIoHOCUTENS»

AKTMBHOE COCTOSAHME peXnma Koppekunn 06paTHOFO TennoHocnuTens.
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«CBsA3b»

Cu1MBON CTAHOBUTCH akTMBHBIM B MOMEHT Npuema-nepegayv AaHHbIX Mo Ka-
Hany RS485, nnbo npy nocTosiHHO BKMNtoYeHHOM pexume «Wi-Fix.

«ABapuiiHas oCTaHOBKa KOHTypa»
lMpocmaTpmBaeMbili KOHTYP HaxoguTCsl B COCTOSIHUM aBapuNHOW OCTaHOBKM
(HencnpaBHOCTb HEOOXOAMMBIX 4ATYMKOB, aBapuUs HACOCOB U T.M.). ABTOMa-
TUYecKoe perynupoBaHue He npousBoguTtcs !

«ABapusi Hacoca UM HaCOCHOM rPyMMbI»

ABapuiiHas oCcTaHOBKa OfHOro unu obomx HacocoB (cpaboTka gatymka cy-
XOro Xo4a Unv gatymka KOHTPOns COCTOSIHUSI HACOCOB).

«OLwunbka coOTBETCTBUSAY
Ownbka B HasHa4YeHUn PyHKUMM JaTymKa(-0B) TemnepaTypbl NN AaBneHns
dyHKLUUKM KOHTYpa. ABTOMaTUYecKoe perynupoBaHue He npoussoautcs!
«OLwmbka yacoB»
Ownbka TekyLlero BpeMeHn 1 gatbl B Crie4CTBAM HEQOCTAaTOYHOIO NUTAHUS
YaCOBOW MUKPOCXEMbI U ee HencnpaBHOCTU. HeaenbHble nporpamMmmbl No-
HWKEHMS TemnepaTtypbl UNn yrnpaBneHus HacocaMu Mpu 3TOM MNPUHYAU-
TeNbHO OTKMKYaKTCS.
«ABapwvsi No Temneparype»
Co6bIThe OTKIMOHEHUSA MOKa3aHUW AaTyvka TemnepaTtypbl C Ha3Ha4YeHHON
OOMNONHUTENBbHON (PYHKUMEN «ABapuUrHLIAY OT 3aJaHHOro nonb3oBaTenem
3HaYeHus.
«ABapusi No AaBMNEHNIO»
CobblTe OTKMNOHEHUS MNOKasaHWW gaTyMka [aBneHus C  Ha3HayYeHHoM

OOMOSNTHNTENbHON (PYHKUMEN «ABapUWHBINY OT 3afaHHOro nonb3oBaTtenem
3Ha4yeHust
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6.1.2 BbiBOAMMbIE TEKCTOBbLIE NApamMeTpbl U UX 3HAYEHMUSI

«DYHKLUA KOHTYypa»

B BepxHel neBow 4acTn sKkpaHa BbIBOAMNTCS TEKCTOBLIN NapamMeTp Ha3HauYeHHOM
YHKUMM KOHTYpa perynmpoBaHus. MoxeT npuHumaTtb 3HayYeHus — «BbikmnoyeHy,
«OTonnenney», «FBCx», «PIMA» nnn «Mognutka.

«[ata n Bpemsa»

B npaBoii BepxHen YyacTn aKkpaHa BbIBOAATCHA TeKyLue gaTa, BpemMs U AeHb He-
aenu.

6.1.3 [na koHTypoB «OTonnenne» n «'BC» cTpokamu BbIBOOATCS cneayowme
napameTpbi:

HanmeHoBaHne
napameTtpa

3HayeHne

Ons koHTypa «OTonneHme» - YNCIOBOE 3HaYeHne 3a-
AaHHON TemnepaTtypbl TENfOHOCUTENS, BblYMCIIEHHOW
B COOTBETCTBMM C YCTAHOBSIEHHbIM TemnepaTypHbIM
rpacpmkom cmecum unun obpaTHoro TennoHocuTens (B 3a-
BMCMMOCTU OT cnocoba perynupoBaHusi - No Aatyuky
CMeCu Unu gaTunky obpartHoro TennoHocuTens). [JaH-
HOe 3HaueHue yuMTbiBaeT TaK >Xe HedenbHyk npo-
T 3agaHHas, C rpaMMy CHWXEHUS TeMnepaTypbl U KOppeKumo Temne-
paTypbl obpaTHoro TennoHocutens. PaccuntbiBaeTcs
1 BbIBOAUTCHA Ha 9KpaH pas B LMK pPerynmpoBaHus.

Onsa koHTypa «BC» - abconoTHOe 3HaveHne Temne-
paTypbl ropsyen BoAbl, 3adaHHOEe Monb3oBaTenem, c
y4eTOM HefernbHOW MporpaMMbl CHUXEHUS Temnepa-
Typbl M KOpPPEKUMU TemnepaTypbl 06paTHOro TENMOHO-

cutens.
Tonbko Ansa koHTypa «OTonneHne» - Tekylee noka-
T cvwecu, C 3aHVe TepMoMeTpa TennoHocuTensl B TOYKe CMeLle-
HUS.

Tonbko ons koHTypa «'BC» - Tekyliee nokaszaHue Tep-

T rop. Bogbl, C 2
MOMeTpa ropsayen Boabl.
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T obpaTtHas, C

TekyLee nokasaHne TepMmomeTpa o6paTHOro TEMSOHO-
cuTens.

T HapyxHas, C

Tekyllee nokasaHWe TEPMOMETPA Hapy>KHOTO BO3-
Ayxa

T(N) koHTp., C

TeKyLume nokasaHms KOHTPONbHbIX TepmomeTpoB (N
=1-4)

Oasn. (N), MMa
unm
Pacxog (N), m3/4
unm
AT nonox. (N), %

B 3aBncMMOCTU OT Ha3HaYeHus:

TekyLume nokasaHusi KOHTPOSIbHbIX JaTYMKOB AaBre-
HUs (N = 1 - 4), nnn TekyLlee nokasaHne KOHTPOrb-
Horo pacxogomepa (N = 1 - 4) unu TekyLee nokasa-
HVWEe JaTuynMka MOMNOXEHUs perynvpylollen apmaTypsbl
(100 - nonHocTbo OTKPbLIT, O - 3akpbIT). (N =1 —4)

Hacoc (N)

TekcToBOE 3HauyeHMe TeKyLLero COCTOsHMSA Hacoca
(N =1 - 2). MoxeT npuHMMaThb 3Ha4YeHus «Bkn.»,
«BbIkn.» unun «Aeapus!».

OT cyx. xona

TekcToBOE 3Ha4YeHMe TeKyLero COCTOAHMA AaTtyvka
cyxoro xoga. MoXeT npuHuMaTh 3Ha4YeHUs «BbIkm.»,
«Hopma» unn «Asapusl».

0T Hacoca

TekcToBOE 3Ha4YeHMe TeKyLero COCTOAHMA AaTtyvka
Hacoca. MoxeT npuHMMaTbL 3HadeHus «Bbikn.»,
«Hopma» unn «Asapus!y».

Hapab. Hac. (N), cyT

Tekywee 3HavyeHne HapaboTkM HacocoB. N=1-2

6.1.4 ns koHTypa «Pl1d» cTpokamu BbIBOOATCA creayoLllne napameTpsbl:

HanmeHoBaHune
napameTpa

3HayeHne

oP 3agaH., MlMa

AbcontoTHoe 3HayeHue Tpe6yeM0ro nepenaga nas-
NeHnA B CUCTEME, 3ajaHHOE Nofb3oBaTenem

Mepenag, MMa

Tekyllee 4ACMNOBOE 3HAYeHWe Mnepenaga LaBneHui
(pasHuubl Mexay AasneHuem nopatowero n obpart-
Horo Tpy6onpoBoaoB.

T HapyxHas, C

Tekyllee nokasaHMe TEPMOMETPa HapPYXHOrO BO3-
nyxa
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T nosbiweHus, C

AGconTHOE 4MCroBOE 3HAYeHWe TemnepaTypbl
Hapy>XHOrO TepMOMETpa 3ajaBaemMol Monb3oBaTe-
nem npu OOCTMXKEHMM KOTOPOW nepenag 3afaHHblv
napameTpom «AP 3agaHH., MlNa» nameHnTca Ha 3Ha-
YyeHue 3agaHHoe napameTpom «lepen.makc,MMMa»

Mepen.makc,MlNa

AbcontoTHoe 3HadeHne Tpebyemoro nepenaga gaene-
HMA B CUCTEMe, 3ajaHHOe MNorb3oBaTenem npu 4oCTy-
YXEHUM JAaTYNKOM HaPY)XHOrO BO34yXa YCTaBKU

Haenexne (N), MlNa

TeKyLume nokasaHus nogaroLLero n obpatHoro garym-
koB gaBnenmna. N =1 -2

6.1.5 Ons koHTypa «[NognuTka» CTpokaMu BbIBOASTCS criedytolume napaMmeTpsbil:

HanmeHoBaHne
napametpa

3HayeHne

KoHTyp 1

TekyLlee cocTosiHME NepBOro KOHTypa noanuTki. Mo-
XeT npuHuMaTb 3HadeHus «ABapusa», «Hopmay,
«Make» n «Huxe»

Hasn. 1, MlNa

TeKyLu,ee nokKkasaHne patyunka pgaslieHUA NoANUTKU
nepBoro KOHTYypa. MoxeT npuHMMaTb 3Ha4YeHune
«Bblkn» ecnm ynpasrieHne NOANUTKON ocyuwlecTBrid-
€TC4 Mo ANCKPETHbIM BXO4am

Bepx K1, Mla

AGcontoTHOE 3HavYeHne BEpXHEro npeaena gasrieHnd
B CUCTemMe NepBOoro KOHTypa, 3agdaHHOe noJib3oBaTte-
nem. Moxert npuHMMaTb 3Ha4veHune «Bbikn» ecnu
ynpasrieHune noanuTKon ocyuwlecTendeTrca no auc-
KPEeTHbIM BXO4aM

Huns K1, MlMa

ABCOonTHOE 3HAaYEHNE HUXKHETO npepnena gasneHna B
CUCTEeMe NepBoro KOHTypa, 3agaHHoe nosib3oBaTerieM.
MoxeT npUHAMaTb 3Ha4YeHune «Bbikn» ecnn ynpasne-
HUe noannTKom OocyLllecTBndeTCd No OUCKPETHbIM BXO-
gam

Hacoc 1

Hacoc 2

[aTunk Hacoca

[atyuk cyxoro xoaa

Hapa6oTtka Hacoca 1

AHanormyHo n. 6.1.3
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KoHTyp 2

TekyLee COCTOosAHME BTOPOro KOHTypa noanuTku. Mo-
XeT npuHMMaTb 3HadveHus «Asapus», «Hopmay,
«Make» n «Huxe»

Haen. 2, MlMa

Tekyllee nokasaHve AaTyMka AaBneHUst NoanuTKu
BTOPOro koHTypa. MOoXeT npuHMMaTb 3HayeHue
«BblIKk» ecnu ynpaereHMe NoanuTKon OCyLLeCTBIs-
eTCsl N0 AMCKPETHLIM BXOAaMm

Bepx K2, MlNa

AbcontoTHOE 3Ha4YeHe BEPXHErO Npeaena aaBneHus
B CMCTEMe BTOpPOro KOHTypa, 3afjaHHoe nonb3oBaTe-
nem. MoxeT npuHMMaTb 3HadeHne «Bblkn» ecnu
ynpaBneHMe NOANUTKOM OCYLLEeCTBNsSeTCS Mo Auc-
KpeTHbIM BXoAam

Hus3 K2, MlMa

ABCOMIOTHOE 3HaYeHVe HXKHEro npenena AaeneHus
B CUCTEME BTOPOroO KOHTYpa, 3agaHHoe rnorb3oBaTe-
neMm. MoxeT npuHMMaTh 3HadeHue «Bblkn» ecnu
ynpaBreHe MoAnuTKON OCYLLECTBNSETCA MO AUC-
KpeTHbIM BXoJaM
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6.2 MeHto «lMporpammupoBaHue»:

Mepexon B MEHO MPOrpaMMMpoBaHMs NapaMmeTpPOB KOHTPOSiepa OCyLLECTB-
nsieTcs nepemeLleHneM MapKkepa CMHEro LBeTa Mo ropu3oHTaNIbHOMY MEHIO KHOM-
KaMu « <3 » unu « = » B nonoxexHue «Mpr» n HaxaTtus kHonku «OKy.

Mpumeyanue: B pexxunme nporpaMmmmnpoBaHns OCTaHaBNMBAOTCA anropuTMbl
perynmpoBaHusi BCEX CUCTEM, LMPKYNSLMOHHBIE HACOChI NPX 3TOM OCTalOTCA B TOM
COCTOSIHWM, B KOTOPOM OHW HaxoAWIMCb 4O BXOAa B PEXUM NPOrpaMMUpOBaHUS.

Bbibop CcTpoku ¢ HeOBX0AMMbBIM NapaMeTPOM OCYLLECTBNSAETCS nepemele-

HUEM paMKu KpacHoro LpeTta cTpenkaMmu « <& » unm « 4 ».
JocTyn K U3MEHEHMI0 3Ha4YeHNst TpPeGyeMOoro napameTpa OCYLLECTBAETCS HaXaTUeM

knaeuwmn «OK», camo nsmeHeHvne BapnaHToB - ctpenkamu « < » unu « 4+ ». Mocne
yCTaHOBKU TpebyeMoro napameTpa BbiXOf B Npedblayllee COCTOSHME, a Takke aB-
TOMaTu4yeckasi 3anMcb HOBOTO 3HAYE€HUs1 B NaMsiTb Npubopa oCyLLeCTBAETCS Haxa-
TNEeM KHoMKn «Escy.

Mepexoabl Ha ApyrMe YPOBHM MEHH0 OCYLLECTBISIETCA NepeMeLLEHNEM PaMKU

KpacHoro ugeta ctpenkamu « < » unn « i+ » Ha Tpebyemyro CTPOKY U HaxaTuem
KHOMKM «=». CUMBOSbI «>>» HanpoTUB napamMeTpa 03Ha4YaeT BO3MOXHOCTb OCY-
LLIEeCTBIIEHNS TAKOro nepexoaa.

6.2.1. NapameTpbl OCHOBHbIX 3KpaHOB (0-ro YPOBHS) M UX 3HAYEHME:

YcmaHoeka muna (QpyHkyuu) 1-20 (2-20)
KOHmMypa pezaynuposaHusi. Moxem rnpuHu-
KoHTyp 1 CO >> Mamb 3HaYeHUST: «BbIKI1.» - 8bIKITIOYEH,
«CO» - cucmema omorineHusi, «[BC» -
cucmema 2opsiHe20 8000CHabKeHUs,
«Pri» - peeynuposaHus nepernada d0as-
KoHTyp 2 BC >> | /1eHus, «[1Al11» - ynpaeneHue odHoli cu-
cmemou noonumku u «4M2» - ynpasne-
Hue dsymsi cucmemamu nodnumxu

YcmaHoeka muna (QpyHkyuu) 3-20 (4-20)
KoHTyp 3 BhIKA. KOHmypa pezynuposaHus. Moxem rnpuHu-
Mamb 3Ha4yeHUs!: «BbIK.» - 8bIKITHOYEH,
«Pl» - peeynuposaHus neperiada das-
nerus, «M4r1» - ynpasneHue odHoU cu-
Kowtyp 4 Bikn. cmemoli nodnumku u «AMMN2» - ynpaene-
Hue d8ymsi cucmemamu nodnumku

PyyHoe ynpaenexvne | >> Nepexod e pexum py4HO20 yrpaeneHus.
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lMepexod 6 MOOMEHIO «PUBS3KU» MepMo-
Mempo8 — m.e. Ha3Ha4yeHUsi KOHKPEeMmHOMY

TepmomeTphl >>
8x00y HoOMepa KoHmMypa peayuposaHusi U 8bl-
ronHsaemoul QyHKUUU.
lMepexod 8 NoOMeHI0 «Mpuesi3KU» aHas020-
8bIx 8x0008 4-20MA — m.e. Ha3Ha4yeHusi 8X0-
Bxoapbl 4-20 mA >>

Oam HoMepa KOHmypa pezyuposaHusi U 8bi-
ronHsaemoul yHKUUU

lNepexod 8 mModMeHI0 HacmpoUiKu cOCmosiHUl
Bxoab! anckp. >> | QUCKpemHbIX 8x0008 (HOpMasrlbHO OMKPbI-
mbIl/HOpMarbHO 3aKpbimbil)

lNepexod e nodMmeH HacmpoUKu 8bIXx0008

Bbixoapl >z (pene/aHanoe)

[ata n Bpems >> | YcmaHoeKa cucmeMHbIX dambi U 8peEMEHU

6.2.1. MNapameTpbl OCHOBHbIX 3KPaHOB NPOrpPaMMMpPOBaHUA CUCTEMbI OTONIIE-
HuA (CO) (1-ro ypoBHAl MEHIO) U UX 3HAYEHUA:

KoadhcpuumenT M 0.5 | [ponopyuoHansHeil (1) u dugbgpepeHyuars-
HbIU ([]) KoaghgbuyueHmbI peaynuposaHus (ro-
OpobHee - cm. [MpunoxeHue E «PekomeHOa-
KoacbdbuumeHnT O 0.3 Uuu ro ebIHUCIEHU KO3IhOUUUEHMO8»

Mepuog, cek 30 | Mepuod peaynuposaHus (803delicmeausi)

Bbibop ynipasnsrouweti memnepamypel. [Jony-

YnpaBerneHue no Cwmecu
cmumble 3HadeHuss « Cmecuy», « Obpam.»

BbiknroueHue unu ekmoYeHue ¢ nepexodom 8
Koppekuuns obpar. Bkn. >> | mMeH0O Hacmpolku oyHKUUU KOppeKkyuu mem-
nepamypbi 06pamHo20 menoHocuUmerns
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lMepexod 8 nodmeHo 3adaHusi movyek Kpueou

URHEmEE: - P, >z memrepamypHO20 epaghuKka

Konuuecmeo epadycos, Ha komopoe bydem
AT noHwxeH., C 3 | noHwxambcsi memrepamypa rpu pabome no
HederibHOU rpoepamMme NOHUXEHUS

BbikntodeHue unu eKro4YeHue ¢ rnepexooom 8
HepenbH. npor. Bkn. >> | MmeHro Hacmpolku HedenbHOU rnpoapamMmbl
MOHWXEeHUs1 memnepamypb!

lNepexod 8 nodmeH HacmpoUKu rnapamem-

HacocH. rpynna >>
pos pabombi UUPKYISUUOHHBIX HAacoCco8

Jenbma memnepamypbl OMHOCUMESbHO Mo-
KasaHul «agapuliHo2o» mepmMomMempa 8bille
Komopoli 6ydem opmupoeambCsi cueaHarsl
asapuu

T aB. MKc, C 5

Jenbma memnepamypbl 0MHOCUMESLHO M0~
KasaHull «asapuliHo20» mepmMomMempa HUXe
komopotli bydem opmuposambcsi cueHan
asapuu

T aB. MuH, C. 4

Lenbma daerieHUsi 0mHOCUMEsIbHO MoKa3a-
HUl «asapuliHo20» damyuka 0agreHus ebilie
Komopol 6ydem ¢hopmuposambscsi cuzHarl
asapuu

P aB. mkc, MlNa 0.3

Henbma daeneHuss omHocumersibHO NokKa3sa-
Hull «agapuliHo2o» damyuka 0asrieHUs HUXe
Komopoli b6ydem ghopmuposambscsi cueHarn
asapuu

P aB. muH, Mla 0.2

BadaHue epemeHu nosiHo20 xoda peaynupyro-

Xopg knan., cek 180
ujezo KnarnaHa

Benu4uHa, Ha KOmopyto KnanaH npu peaysnu-
posaHuu He bydem 3aKpbieambCs (MOrbKO 8
lMpoTeuka, % 10 | cniyyae aHano2o08020 yripaerneHusi unu uc-
ronb308aHuUsi aHano2080e0 dam4yuka obpam-
Hol cesa3u

Benu4uHa, ebiwie kKomopol KnanaH rpu pe-
aynuposaHuu He 6ydem omkpbieambCs
OrpaHuyeH., % 80 | (mosibKo 8 criyyae aHarn0208020 yripaseHus
Unu ucronb308aHusi aHano208020 dam4yuka
obpamHol cesa3u

6.2.1.1 Pexvm Koppekumm obpaTHOro TensioHocuTens

B atom peXxunme OCyLLeCTBNAETCA KOHTPOJ1b TeMnepaTypbl O6paTHOFO TenrnoHocu-
Tena OT 3aBbllleHuA unn 3aHUXeHUA OTHOCUTENbHO BbICHMTAHHOINO 3HA4YeHuA no
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TemnepaTtypHoMy rpadmky obpaTHOro TEennoHOCUTENSA B 3aBMCMMOCTWU OT rpadmka
TemnepaTtypbl Hapy)XHOro Bo3ayxa. BbeicuMTaHHOE 3Ha4YeHne CpaBHUBAETCS C NOKasa-
HMEeM TepMoMeTpa 0BpaTHOro TEMMOHOCUTENS, NPOBEPSIETCS HA YCTAaHOBMNEHHBIN NO-
por u B criyjae npeBbILEHUS NOKa3aHW TepMOMETpa nopora, Temnepartypa obpar-
HOro TENJIOHOCUTENS MOCTENEHHO MOHWKAETCS, B Crydae 3aHWXEHWUsI — NOBbILLIAETCS.
lMoameHo HaCTPOWKK nopora MMeeT Bua;:

Mopor make.,aC 1.0

Mopor MuH.,aC 0.5

6.2.1.2 YcTaHoBKa TeMnepaTypHoro rpaduka

B aTom noameto ¢ warom B 1 °C ycTaHaBnMBaOTCA 3HaYeHUs Temnepatyp B 24-x
TOYeK TeMnepaTypHbIX rpacmKoB: 8 - Hapy>XHOM TemnepaTypsbl, 8 — B TOYKE CMELLEHMS
NpPsIMOro 1 0dpaTHOro TeNIOHOCMTENS U 8 — B TOYKE 0OPaTHOro TEMMOHOCUTENS.

lMepBaga Touka HapyXHOro TennoHocUTENs A0SMKHA HaxoauTCsa B AnanasoHe ot -50
no -0 °C. Btopas u cegbmas B amanasoHe ot -50 go 10 °C. Bocbmas - ot 0 go +15.

BBoa Bcex 3HaYeHuin TemnepaTypHOro rpacuka HapyXHoOro Bosgyxa npon3soamnTcs
Ha4YMHasi C MMHUMAarbHOTO 3Ha4YeHus (1-9 To4ka) K MakcumanbHoMy (8-a To4ka).

BBop, Bcex 3HavyeHu TemnepaTypHbIX rpadiMkoB CMecu U 00paTHO TENNTOHOCUTENS
NPON3BOAMTCH HauYMHAs C MakCUManbHOro 3HavyeHus (1-a Touka) K MUHUManbHoMY (8-
S1 TOYKA).

[nanasoH BBOAMMBIX 3HaYeHWI TemnepaTyp A5s TemnepaTypHoro rpacuka cmecu
ot 30 go 150 °C.

[rnana3oH BBOAMMbBIX 3HAYEHUI TemnepaTyp 4518 TemnepaTypHoro rpaduka obpat-
Horo TennoHocutens ot 20 go 150 °C.

[Mpy NPOMEXYTOUHBIX 3HAYEHMAX TeMNepaTypbl HapyXHOro Bo3ayxa MP-02 Bbluunc-
nsaet Tpebyemoe 3HauYeHne 3agaHHOM TemnepaTypbl NyTEM annpokcumaumm rpaduka.

OkHa HacTpoWku TeMmnepaTypHOro rpaduka MMeT cneayoLwmn sua;
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HapyxHas Cwmecb O6parH.
1 -25 83 63
2 -20 77 59
3 -15 71 56
4 -10 65 52

Hapy>xHasi Cwmecb O6parH.
5 -5 59 47
6 0 52 43
7 5 43 37
8 10 41 35

6.2.1.3 YcTaHoBKa HeenbHOW NPorpaMmbl MOHUXEHUS TeMnepaTypbl

HepenbHasa nporpaMmma no3sonsieT aBToMaTU4eCKM NOHWXKaTb 3adaHHYyo (BbiCHM-
TaHHyt0 Mo rpadmKy) TemnepaTtypy TennoHoCMTeNs Ha 3HavyeHne, yCTaHoBMNEH-
HOe nonb3oBartenem 4o ABYX YacoBbIX MEPUOAOB B CYTKaXx.

3HayeHnsa 3agatoTes ¢ Wwarom 1 4yac oT HavMeHee paHHero Kk bonee nosgHemy
BpeMeHn cyTok. CUMBON «--» O3Ha4aeT, YTO ToYKa U3noma BblknoveHa. B atom
cnydae MP-02 npogomxkaeT nogaepxusaTs TemnepaTypy npeabiayLien akTme-
HOW TOYKM n3noma.

BHewHWI BUA okoH (Mpumep ang cuctembl [BC npoMbILWNEHHOro npeanpuaTns):
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MatHuua

T1 HopmanbHas,u 7
T1 noHwxeHHasn,u 9
T2 HopmanbHas,u 17
T2 noHwxeHHasn,u 18

Cyb6oTa

T1 HopmarnbHaga,4

T1 NnoHWXeHHasa 4

T2 HopmarnbHaga,4

T2 noHm>xeHHasa v
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6.2.1.4 HacTpowika napameTpoB paboTbl HACOCHOW rpynnbl.

OkHa HaCTpoWKM NapamMeTpoB UMEET CrieayHoLnin BUA:

OCHOBH. Hacoc

Hac. 1

Bbibop ocHogHo20 Hacoca. NpuHumarom 3Ha-
yeHusi «Hacoc 1», «Hacoc2»

Monepem. pab.

Bbikn.

lNonepemerHasi paboma Hacocos 0ris Ux pas-
HoMepHOU 8bipabomku (cMeHa 00uUH pa3s 8 He-
Oenro, 8 noHedesibHUK 8 14:00 4.)

ABP

Bkr.

Asmomamuyeckuli 600 pe3ep8HO20 Hacoca
8 cl/lydae HeucrnpagHoOCmMuU OCHO8HO20

Ot cyxowm xoq

Bkr.

BkritoyeHue unu ebiKtoYyeHUe dam4uka cy-
X020 x00a

AHannaCx, cek.

15

3adepxkka ripu ekro4YeHuUU Hacoca Orisl aHa-
Jlus3a cocmosiHusi damyuka 3aujumsl om «Cy-
X020 x00a», CeK

LT Hacoca

Bkr.

BkroyeHue unu ebiKroYeHuUe 0am4yuka KOH-
mporisi pabombl Hacocoes

AHanus/T, cek.

15

UHmepean epemeHu Onsi aHanu3a cOCMOsi-
Husi 0amyuka pabomel Hacoca, ceK

[Mepesanyck

Ddukenp.

HacmpoeuHbie napamempei pexxuma «[llepe-
3anyck Hacocos». B cryyae 00Ho8pemeHHOU
bukcayuu asaputi OCHOBHO20 U pPe3ep8HO20
Hacocos. B 3asucumocmu om 0CmaHOo8/1eH-
HOe20 rnapamempa cucmema Moxem rnonpobo-
g8ameb repesarycmums Hacockl. [puHuMaom
3HavyeHus1 «Bbikn.», «®ukcuposaHHbIl» (5
pas ¢ nepuoduyHocmsio 1 yac), «llpouseors-
HbIl» (6ECKOHEYHO, ¢ MepuoOUYHOCMbIO 3a-
Oasaemol rionib308amersiemM), MUH

MMepesan., MYH

120

lMepuod nepesarnycka Hacocos 8 cry4yae
ycmaHosku 8 pexume «llepesanyck Haco-
co8» 3HavyeHus «[1pouseornbHbIU», MUH

ABap. fencTB.

Cron

lNMapamemp ebibopa Oelicmeusi peaynupyo-
wea0 KnanaHa 8 crydYae asapuliHol ocma-
HoeKu Hacocos. [lpuHumaem 3Ha4YeHUs:
«Cmony, « OmKpbIMby, «3aKpbimb»
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6.2.2. MapameTpbl OCHOBHbLIX 3KPaHOB NMPOrpamMMMPOBAaHUA CUCTEMbI Fops-
yero BogocHabxeHua (FBC) (1-ro ypoBHS MEHI0) U UX 3HAYEHUSA:

KoadbcpuumenT M 0.3 | lMponopyuoHansHbii (1) u duppepeHyuars-
HbIl ([]) koagbgbuyueHmsl peaynuposaHusi (ro-

OpobHee - cm. [NpunoxeHue E «PekomeHda-

Koacbcbuupent [ 0.5 | yuu no ebuCTEHUD KOPULUEHMOS»
Mepuoga, cek 30 | lepuod peaynuposaHusi (6o3delicmeausi)
T B HopM, C 53 3apgaHHas Temnepartypa ropsiien Bogbl (Hop-

MarnbHas)

BbiknroueHue unu ekmoYeHue ¢ nepexooom 8
Koppekuunsi obpar. Bkn. >> | MeHO HacmpoUku oyHKUUU KOPPEKUUU MeM-
nepamypbi 06pamHo20 menoHoCUMerns

BadaHHas memmnepamypa eopsiyeli 600b! (r1o-
TTI'BHuxe, C HUXeHHas)) rpu pabome HedesibHOU Mpo-
epammbi (1.6.2.1.3)

BbikrtoyeHue unu ekoYeHue ¢ rnepexodom 8
HepenbH. npor. Bkn. >> | meHl0 Hacmpolku HedesibHOU rpoepaMmbl
MOHWXEHUS memnepamypbl

BbikntoyeHue unu ekmoYeHuUe ¢ rnepexooom 8
HepenbH. npor. Bkn. >> | meHl0 Hacmpolku HedesibHOU rpoepaMmbl
MOHWXEHUS memepamypbl

lMepexod e noOMeHo HacmpoUKu rapamem-

HacocH. rpynna >>
pos pabomb! UUPKYMSAYUOHHBIX HACOC08

ﬂapamemp BKITHOYEHUSI/8bIKITIOYEHUS pexuma

HacocH. npor. Bkn. >>
HederlbHO20 epachuka 8bIK/IIOYEHUST HAc0Co8

Lenbma memMnepamypbi 0MHOCUMEsIbHO Mo-
KasaHull «aeaputiHo2o» mepMoMempa ebiuie
Kkomopol 6ydem ¢hopMupo8amsCsl cuzaHarn
asapuu

T aB. MKc, C 5

Lenbma memnepamypbi OMHOCUMESILHO 10-
KasaHul «asapuliHo20» mepmMomempa Huxe
komopol 6ydem hopMmupogambcs cuzaHasl
asapuu

T aB. MuH, C. 4

Henbma dasneHuss omHocumesibHO rfokasa-
HUl «asapuliHo2o» damyuka dassieHus 8bluie
komopoli 6ydem hopmupogambcs cuzaHasl
asapuu

P aB. mkc, MlNa 0.3
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Jenbma 0OaeneHusi omHocumesibHO rokasa-
Hul «asapuliHo2o» 0am4uka 0aeneHuUsl HUXe
Komopoli 6ydem opmupogambcs cuaHarsl
asapuu

P aB. muH, Mla 0.2

6.2.2.1 Pexxum koppekuum obpatHoro TennoHocutens (MBC)

B aTOM pexume oCyLLECTBMNSIETCS KOHTPOSb TEMMNepaTypbl 0GpaTHOro TENOHOCK-
Tens OT 3aBbllLEHNS UM 3aHMKEHNS OTHOCUTENbHO 3HAYEeHUs TeMnepaTypbl 3aaaBa-
emMoli nornb3oBaTenem. 3agaHHOE 3HaYeHWe CPaBHMBAETCS C MOKAa3aHWEM TEPMO-
mMeTpa 0BGpaTHOro TennoHOCUTENs, MPOBEPSETCA Ha yCTaHOBMEHHbIN nopor (+-1 °C) n
B CIyyae npeBbILLEHMS NMOKasaHWn TepMOMETpa nopora, TemnepaTypa o6paTHoro Ten-
FNIOHOCUTENSI NMOCTEMNEHHO MOHWXKaETCs, B Crydae 3aHWkeHus — nosbiwaeTcs. loa-
MEHIO UMeeT BUA:

T orp. 06p., C 6g | 3anaHHas Temnepatypa 0GpaTHOrO TeNMoHo-
cuTens

T B MuH, C 41 | 3ananHasi nonycTumasi MMHUMankHas Temne-
paTypa ropsiyei Boabl

6.2.2.3 YcTaHoBKa HegenbHoro rpacduka paboTbl HACOCOB

HepenbHas nporpaMmma no3BonsieT aBToMaTUYeCKM BbIKITYaTh/BKNIOYaTbL HAcoC-
HYIO LIMPKYNSLUMIO 0O ABYX YacOBbIX NEPUOAOB B CyTKax.

3HadeHus 3agatoTca ¢ waroM 1 4ac OT HaMMeHee paHHero k 6onee No3gHeMy
BpemeHu cyTok. CUMBOI «--» O3HAYaeT, YTO TOYKA U3NoMa BblkIoYeHa. B aTom
cnyyae MP-02 npopgomnxaeT nogaepXvBaTb COCTOSIHNE HACOCOB NpeabiayLlen
aKTUBHOW TOYKWU M3MoMa.

BHewHWI BUA okoH (Mpumep ang cuctemsl [BC - HOUHOE OTKIOYEHUE):
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MatHuua

T1 Hac. Bkn.,u

T1 Hac. BbIkn.,4

T2 Hac. Bbikn.,4

T2 Hac. BbIkn.,4

Cyb6oTta

T1 Hac. Bkn.,u

T1 Hac. BbIKI.,4

T2 Hac. Bkn.,4

T2 Hac. BbIkI.,4
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6.2.3. MapameTpbl OCHOBHbIX 3KPaHOB NPOrpaMMMpPOBaHUs perynsaTopa nepe-
napa aasnexmsa (PMA) (1-ro ypoBHsA MEHI0) U UX 3HAYEHUA:

KoadbcpuumenT M 0.3 |lMponopuuoHansHbit (1) u dughgpepeHyuarb-
HbIl (L) koaghcbuyueHmsl peaynuposaHusi (ro-
OpobHee - cm. [NpunoxeHue E «PekomeHda-

Koadpcpuument [l 0.5 | yuu no ebrucneruro Kosgguyuermos»
Mepwoga, cek 7 | lepuod peaynuposaHus (803delicmeausi)
Mepenaa, MMa 0.3 Ycmaeka(1) nepenada OaeneHusi Ons noo-

OepxxkaHusi

lpu docmuxxeHuu OaHHOU memepamypbl
T noBbiweHus, C -25 | HapyxHo20 8030yxa akmusupyemcsi
ycmaeka (2) — «[lepenad makcumarbHbIU»

Ycmaseka (2) onsi noddepxxaHusi nepenada rnpu
Mepen.mkc, MlMa 0.4 | noHUXeHUU memMnepamypbl ycmaHo8reHHoU
Huxe 3adaHHo20 (T nosbiweHus1)

Lenbma OaerieHUsi omHocUMesibHO [oKa3a-
HUl «asapuliHo20» 0amyuka 0ageHus ebllie
komopoli 6ydem ghopmuposambcsi cuaHarl
asapuu

P aB. mkc, MlMNa 0.5

Lenbma OaefieHUsi omHocumersibHO [oKa3sa-
Huli «asapuliHo20» damyuka 0aeneHuUs HuUXe
komopol 6ydem ¢hopmuposambcsi cuaHarl
asapuu

P aB. muH, Mla 7

BadaHue spemeHu norHo20 xoda peaynupyro-

Xopa knan., cek 180
wieao KnarnaHa
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7. NMOPAOOK YCTAHOBKU N MOHTAXA

MoHTaX 1 yCTaHOBKa KOHTPOMMepa AOoMmMKHbI MPON3BOANTLCS KBannuUULMpoBaH-
HbIM MEePCOHanoM B CTPOrOM COOTBETCTBUM C TpeGoBaHUSIMIU HACTOSILLLErO nacrnopTa
N YyTBEPXKOEHHBIM NPOEKTOM.

He ponyckaeTcsi ycTaHOBKa KOHTpoOsifiepa MMELLMX BUANMbIE MeXxaHu4Yeckue no-
BPEXOEHUS 1 HapyLLUeHWe 3aBOACKMX Momo.

Mpn ycTaHOBKE KOHTpOSIIepa Ha 06bEeKTe 3KchnnyaTtauun B ob6a3aTenbHOM Mo-
psioke AOMKHBI ObiTh BbIMOMHEHBI criegyolme TpeboBaHus:

—MOHTaX 3MEKTPUYECKUX Lienen AomkeH OblTb BbINOMHEH B CTPOroM COOTBET-
CTBUW CO CXEMaMM MEKTPUHECKNX NOOKTHOYEHNI, NPUBEAEHHBIMU B HACTOSILLIEM Y-
KOBOACTBE.

— He OonycKaeTCs NMpokKnagka B O4HOM MeTasnnopykaBe (Tpy6e) cunoBbIxX
Kabenen n kabeneun cBA3M (C TepMogaTYMKaMM, AaTYMKaMM AaBMNEHUs U T.N.).

— 3anpeLiaeTcs UCMonb3oBaHUE KOHTponnepa 6e3 repMeTUyHbIX KaberbHbIX
BBOZOB Ha LWKady ynpaBneHusl, B KOTOPOM OH YCTaHOBEH.

7.2 MoHmax u nookno4YeHUe damyukoe memMmnepamypabl.

B kauecTBe JaTuMKOB TemnepaTtypbl CrieqyeT Ucnonb3oBaTb TepMonpeobpasoBa-
Tenu conpotueneHus (TCI1) ¢ HOMMHaNBHOM CTaTUYeckon xapakrepuctukon Pt100
knacca gonycka A nnm B no FTOCT 6651-2009.

B 3aBucumoctn oT mMecTa YCTAHOBKMU N KOHCTPYKTUBHOIO WUCMNOJIHEHUA OaT4YnKn
TeMnepatypbl YCITOBHO noapas3gendroTcAa Ha cnefywmne HammeHoBaHUA!

TAOT - TepMmogaTymK TEMNOHOCUTENS, NPpeaHAa3HAYeHHbIN AN YCTAHOBKM Ha Tpy-
©onpoBog;
TAB - TepmogaTUMK HapY>XHOro BO3ayxa.

MonTax TAT AormkeH ObITb BbINOMHEH C MOMOLLBI0 NEPEXOAHON MyddTbI C ONpaBow
Unn BBapeHHoW B TpybonpoBog 600biwkn. 3awmTHas rMnb3a [oSbkHa ObiTb
yCTaHoBreHa Ha TpybonpoBoge Takum ob6pasom, 4ToObl akTuBHas 4Yactb TOT
Haxogunacb Ha cepeanHe NoToka TENNOHOCUTENS, HanpaBneHa NPOTUB NOTOKa BOAbI
" mmena c HUM MakCUMarnbHbIn KOHTaKT. Ycnosus YCTaHOBKU
TepmonpeobpasoBaTeneri Ha TpybonpoBogax AOMmMkHbl ObiTb MO BO3MOXHOCTU
paBHbLIMW: OAUHAKOBas rNyouHa NOrpyxeHusi, oguHaKkoBble NPOMUIN NOTOKa.

MoHnTaxx TOB Heobxoanmo Npov3BOAMTL Ha BbICOTE OKOMO 2/3 06Luel BbICOTbI
nepBOoro ataxa, Ha ferko 4OCTYNHOM NS MOHTaXa MecTe.

TOB He pekomeHOyeTCsl ycTaHaBNMBaTb Hag OKHaMn U OTBEPCTUAMU AN BEHTU-
nauyMn, nog HaBecamu U GankoHamu.

MecTo yctaHoBku T[B BbiGnpaeTcs ¢ y4eToM crneaytomx hakTopoB:

- pO3bl BETPOB B JAHHOW MECTHOCTY;

- 28-



- pekomeHayeTca 3akpbiTb T[B 3alMTHBIM KOXYXOM CO LLEensiMu AN 3alnTbl
OT NPSIMOro BO34ENCTBUS CONMHLA;

- TOB pomkeH HaxoauTbCA Ha COSHUE TOMbKO B Cryyae, Korga OH AOSMKEH KOM-
NeHCUPOBaTb COMTHEYHOE OCBELLEHME IMaBHbIX NOMELLEHNIA.

TOT v TOB nogkntovalTcs K KOHTPOSEPY NO TPEXMPOBOAHOM CXEME.
TpexnpoBogHasi cxema MOAKMYEHUsI B CpaBHEHWUU C OBYXMNPOBOAHON MO3BO-
nseT NpoBoAUTbL U3MepeHUs ¢ Gornee BbICOKON TOYHOCTbIO U CTabUITbHOCTLIO, Of-
HaKo Mpu YCroBuUn cobnoAeHNs CreayoLnx npaBu:
- ceYeHue Bcex Tpex Xun kabensi 4OmMKHO OblTb OANHAKOBbLIM;

- crnepyeT NpuMeHATb cneayrolmne ce4eHna XXun B 3aBUCUMOCTU OT pacCTOAHUA

MeXaY TOYKON N3MEPEHWUSI U KOHTPOSNEPOM:
- paccTtosiHne < 20 meTpoB — kabenb 3 x 0,35 Mm;
- pacctosiHue 20 > 50 meTpoB — kabenb 3 x 0,5 Mmm;
- pacctosiHne 50 > 100 meTpoB — kabenb 3 x 0,75 Mm.

[ns ncknioyYeHna HaBogOK PEKOMEHA0BAHO:

- NpoknagbiBaTth kabenb Ha paccTtosiHMM He 6nvke 0,1 M OT CMNOBbLIX Lienen
(YMEHbLUMTb paccTosiHME MOXHO TONbKO BOMM3W KOHTpornepa npu Beoge kabens
B LUMT aBTOMATHKN).

- NCMONb30BaTb 3KPAHMPOBaHHLIN kabenb (Tuna MK3LW, KMM vnu aHanorny-
HbI). [Mpu 3TOM 3KpaH crnegyeT 3a3eMnsATb B OQHON TOYKE CO CTOPOHbI LWnTa aB-
TOMaTUKW.

- NPY HANV4YUM MOLLHBIX BHELLHMX MCTOYHUKOB NOMeX kabenb pekomeHayeTcs
npoknagbiBate B 3a3eMiIEHHOM MeTannopykase.

7.3 lModkntroyeHue damyukoe ynpaesieHusi Hacocamu

B kavecTtBe gatumka ans sawmuTbl paboTbl HAacoca OT OTCYTCTBUS TEMNOHOCU-
Tensa (gaTymka Cyxoro xoga) NPUMEHSIOT AaTyukm-pene gasnexHna tuna QP-4 vnu
3MNEKTPOKOHTAKTHbIA MaHomeTp OKM ncnonHeHus 1 no FOCT 2405-88.

[nsa KOHTponsa HencnpaeBHOCTM B paboTe HAacOCOB (4aTynka Hacoca) Nnpume-
HAKOT faTYuKM-pene nepenaga gaenenvsa tuna OP-A unv aHanornyHble no xa-
paKkTepUCTMKaM, perenHble KOHTaKTbl BbIXOLHOMO CUrHama CocTosiHusl paboTbl
HaCOCOB.

JaTumkn NOAKNOYaTCH K KOHTpOepy kKabenem ¢ AByMS Xunamm Ce4EHNEM
(0,35...1) mm 1 obwen gnmHom He 6onee 100 m.

PekomeHgyembii Tun kabenst — KMIMB (3) 2x0,35-0,5 mm.

[ns ncknioyeHna HaBogokK pekomMmeHO0oBaHO:

- NpokKnaabiBaTb kabenb Ha paccTtoAHnn He onmxe 0,1 M OT CUNOBBIX uenen
(yMeHbLLII/ITb paccToAHne MOXHO TOJIbKO BONM3n KOHTpO-nnepa npu eeBoae kabens B
wnT aBTOMaTI/IKI/I).
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- Npy HaNM4nMm MOLHbIX BHELUHUX NCTOYHMKOB NOMeEX kabenb pekomeHagyeTca npo-
KnaabliBaTb B 3a3eMJ1IEHHOM MeTallyiopyKaBe.

7.4 MoHmax u nodknroYyeHue am4yukoe ¢ yHUuUyuUpoeaHHbIM 8bIx00-
HbIM CU2HaJIOM MoOKa

B kadectBe nepegatoimx yctponctB (1Y) COBMECTHO C KOHTPOMNEpPOM MOryT
NPUMEHATLCA AAaTYMKN OABIEHMS, PacXO4OMEpbl, OATYNKA NOMOXEHUS 3anopHON
apmartypbl C HOPMMPYEMbIM BbIXOOHBIM TOKOBbLIM CUrHanom B gnanasoHe ot 4 o 20
MA.

MoHTax Y cnegyeT BbINOMHATL COMMAcHO TEXHNYECKOW LOKYMeHTaumm Ha Y.

MY nopgknovaTCst K KOHTPOSNEpPY ABYXXKUMbHLIM kabenem ¢ cevyeHnem BHYT-
peHHero npoBoaHuKa He MeHee 0,35 MM? npu AnviHe kabens He Gonee 100M.

PekomeHayemble Tnbl kabena — KMIMB (3) 2x0,35-0,5 mm, LLUBBIM 2x0,5 mm?
UM aHanorM4Hble Mo XapakTepUCTUKaM.

[ns ncknioyYeHna HaBogoOK peKOMEHA0BaHO:

- NpoknaabiBaTh Kabenb Ha pacctosHuM He brivke 0,1 M OT CMMOBbLIX Uenen
(YMEHbLUMTb paccToAHME MOXHO TOMNbKO BONN3M KOHTpOMepa npy BBoAe Kabens B
LT aBTOMATUKN).

- MPU HANMYUM MOLLHBIX BHELLHMX MCTOYHUKOB MOMEX kKaberb pekoMeHayeTcs npo-
KnagbiBaTb B 3a3€MITIEHHOM METaropyKaBe.

7.5 NodknroyeHue uHmepgpelicoe RS-485 u CAN

[nsa opraHv3aumm BHELUHEr0 MOHMTOPMHIA U yrpaBreHnst paboTon B KOHTPOI-
nepe npegycmotpeH nHtepdenc RS-485 (pasbem DBIM Ha nuvueBon CTOpoHe
cneBa, pasbeMm DBOF noctaBnsieTcsa B KOMMIeKTe).

[nsa opraHu3aumm NOAKMHYEHNA OOMNOMHUTENBHBLIX MOAYNEN pacluMpeHus B

KOHTponnepe npeaycmoTpeH nHtepdenc CAN.

Cxembl nogkntodeHnsa nHtepdpericos RS485 n CAN nprBegeHbl B NPpUITOXEHNN
r.

7.7 MoHma u noOK/IloYeHUe pe2ynupyrouux KianaHoe U Hacocoe

Cxembl ANeKTpu4eckme noaknyYeHna perynmpyroulero KnanaHa n HacocoB K
KOHTpO-nnepy npmneeaeHbl B MNpUnoXxXeHun r.

- 30-



Hacocbl gomkHbl NOAKMYaTLCS K 3rekTpoceTn Yepe3 aBTOMaTU4ecKuii Bbl-
Kntovartenb.

[na noaKnoyYeHnss MOXXHO NPUMEHATL NoBoN cunoBom kabenb B 4BOVHOM N30-
nAUMM NN NPoBOS, C ceveHnem megHon xunbl (0,75-1,5) mMm2.

Hacocbl, notpebnsemasa MOLWHOCTb KoTopbiX 6onee 350 BA, 4omkHbI NOAKMt0-
YaTbCs K KOHTpONepy Yepe3 NpoMEXYTOUYHbIE CUITOBbIE pere, KOHTaKTopPbl UMK
nyckatenmu.

7.6 NodknroyeHue asapuliHO20 KaHana.

BbixogHowm curHan «ABapus» npegHasHayeH s BHeLHen (QUCTaHUMOHHON) NH-
OuKauum aBapumnHon cuTyaumm B pabote koHTponnepa. lNogknioyeHre Beixoga npo-
M3BOAMTCS COrnacHoO cxeme, NpuBeAeHHON B NpusioxxeHmn I,

BHelwwHun nHgukatop «ABapusi» Npu OTCYTCTBUM aBapUNHOW CUTyaLUKN BbIKITHOYEH,
B MPOTMBHOM CIly4ae — BKITHOYEH.

KommyTupyemoe 3HavyeHnsi NOCTOSIHHOIO HanpsXeHne 1 Toka Harpy3ky BbIXO4HOrO
KaHana «ABapusi» - cooTBeTCTBEHHO He bonee 30 B n He 6onee 50 MA.

7.7 lMogkntoveHne NuTaHus

Cxema anekTpuyeckas NogkKnioyYeH1st KOHTPOIfiepa K SrekTponuTaHuio npu-
BefeHa B npunoxeHuu I

KoHTponnep gomkeH Nnogkno4aTbCs K aNEKTPOCETU Yepe3 aBTOMAaTUHECKUI
BbIKMNtoYaTenb, BbIGOP KOTOPOro onpeaenseTcs ¢ y4ETOM CyMMapHOW MOLLIHOCTH
NoAKMoYaeMbIX UCNONMHUTENbHBIX MEXaHU3MOB.

KOHTpOHJ‘Iep nmMmeet ABOﬁHYI-O n3onAuuio No ceTtn NMTaHnsa un 3asemMrneHue
ANEeKTPOHHOro 6noka He Tpe6yeTc;|.
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8. NOAroTOBKA K PABOTE

8.1 O6bwue nosoxeHusl.

Mepen Havanom paboTbl HEOBX0ANMO:

— MPOBEPUTL NPABUIIbHOCTL MOHTaXa 3NeKTPUYECKUX Lienei B COOTBETCTBMM CO
CXemMaMm 3NeKTPUYECKNX NOAKMYEHUI, NPUBEAEHHBIMU B NPUIOXKEHUSX K AaHHOMY
PYKOBOACTBY;

— MPOBECTU KOHTPOJb COCTOSIHUS YNIOTHEHUIA HA repMETUYHbIX KabenbHbIX BBO-
aax;

— Ha BCeX UCMOMHUTENbHbIX YCTPOMUCTBAX NMOTHO 3aKPbiTh KPbILWKW Y3NOB KOM-
MyTaUMn 1 KNEMMHbIX KOpobOoK Ansi NpeaoTBpaLLeHMs NonagaHusl B HUX BRarw.

8.2 lNpoepammupoeaHue peasibHO20 8PEMEeHU.

MP-02 nmeeT BCTpOEHHble Yachkl peanbHoro BpemeHu. MNpn nogrotoske MP-01 k
paboTte criegyeT NPoOBEPUTb NPaBUITbHOCTL YCTAHOBKM YacoB W KaneHdaps Ans Kop-
pekTHOW paboTbl cMcTEMbI perynmpoBaHus. MNpyu HEO6X0AMMOCTH, BbINOMHUTL KOPPEK-
TUPOBKY AaThbl.

8.3 lpoepammupoeaHue napamempos8 KOHMypa KranaHa.

8.4.1 lNpoepammuposaHue napamempos cUCmMeMHOU HacmpouUKu.

K napameTtpam cuctemHon Hactporkn MP-02 oTHocATcA: hyHKLUMUS KOHTYpa pe-
ryniMpoBaHusi, TEMN ONpoca, 3HaYeHWs yNpaBnsAoLLMX BO3AENCTBUN ANsl NPUBOLOB,
KoadhomumneHT auddepeHUMpoBaHUS.

[aHHble NapameTpbl MPOrpaMMUPYOTCA B Ouana3oHe 3HAaYeHUn M nopsigke co-
rnacHo n. PekomeHgaumm npu BbiIGope 3Ha4YeHU NnapameTpoB NpMBeAEHbl B Npu-
noXeHun

8.4.2 [NpoepammuposaHue hyHKUUU MepmMooamyuUKos.
PacnpepeneHne no gyHKUMOHANbHOMY Ha3HA4YEHUIO TEPMOOATYMKOB B KOHTYpe
Npon3BoaMTCS B MEHIO “TepmMoMeTp” cornacHo n.

8.4.3 [MpoepammuposaHue HederlbHOU rpoepaMmMbl.

MporpammMmnpoBaHue HeOenbHOW NporpaMmbl HEOOXOAMMO NPOBOAUTb, €CNU
npeaycMaTprBaeTCs CHIDKEHWE TEMMEPATYPbl B OObEKTE PErynMpoBaHus B Hepa-
Oo4vee Bpems. BBoag nporpammbl OCyLLECTBRSieTcsi cornacHo n.6.4.3.4. Ecnv Bpe-
MEHHbIE rpaHULbl HOPManbHOIO Y MOHUXEHHOTO PEXMMOB He YKa3aHbl, perynupo-
BaHWe bygeT NpoM3BoAMNTLCSA B HOPMaribHOM pexnme.

8.4.4 Bso0 memrepamypHo20 epagpuka.

B MP-02 npegycMoTpeHa BO3MOXHOCTb BBOAa TemnepaTypHoro rpaduka
nonb3oBaTenem no CBOEMy YCMOTPEHMUIO B 3aBUCUMOCTU OT KOHKPETHbIX YCnosui. Mpu
HeobXoaAMMOCTH, TemnepaTypHbId rpaduK MOXeT 3aJaBaTbCsl KakK 3aBMCUMMOCTb
Temnepatypbl TEMNOHOCUTENS OT TeMMepaTypbl Hapy>xHOro Bosayxa (“nogaya’-Hapyx-
HbIl BO34yX, “‘obpaTka’~HapyXHbI BO34yX, “CMeLlaHHas” - HapyXHbI BO34yX Wu
TemnepaTypbl B MOMELLEHNN OT TeMMNepaTypbl HAPYXXHOro Bo3ayxa. Takke MOXeT ObITb
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3a4aH rpadvk Kak 3aBMCMMOCTb TeMnepaTypbl NogaBaeMol Bogbl OT TemnepaTypbl
obpaTHoM BOAbI.

Ecnn BBOO TemnepaTtypHoro rpaduka He Obin Npou3BedeH paHee Wnu
HeoOXO0OMMO BHECTM W3MEHEHWs, CregyeT MNpOM3BECTM MNpPOrpamMmmMmMpoBaHMe
TemnepaTtypHoro rpaduka cornacHo n.

8.5 MpozpammupoeaHue napamempoe KOHMypa Hacoca.

8.5.1 NpoepammuposaHue napamempos cucmemMHol HacmpouUKuU.

B MP-02 npegycmoTpeHa paboTa HAacOCOB Kak CaMOCTOATENbHO, Tak U COBMECTHO
C KOHTYpPOM yrnpaBneHus knanaHom. Beibop pexrnma paboTbl HACOCOB NPOM3BOAUTCS
cornacHo n.

8.5.2 [NpoepammuposaHue HederlbHOU rpoepammbl.

MporpamMmmupoBaHe HeLenbHOW MporpaMMbl HEOOXOAMMO NPOBOAWUTL, €CMNK
npegycMaTpuBaeTCs BKIMHOYEHME-BbIKIOYEHNE paboTbl HACOCOB. HA 0b6bekTe Ten-
nocHabxeHns. BBog nporpammbl OCYLLECTBMSIETCA COrNacHo . . Ecnu
BPEMEHHbIE rPaHULibl BKIIOYEHHOTO U BbIKIKOYEHHOMO PEXNMOB paboThbl HACOCOB He
yKa3aHbl, Hacocbl OyayT HaxoAWUTCS BO BKIMHOYEHHOM COCTOSIHUW.
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9. NOPAOOK PABOTbI

9.1 MNogrotoButb MP-02 k paboTe B COOTBETCTBMM C TpeboBaHMAMM pasgenos 7 v

9.2 Bkntountb B ceTb MP-02 BHELLHMM aBTOMAaTUYECKUM BbIKITHOMaTENEM.

lMocne camoTecTupoBaHna MP-02 nepexoauT B pexvm «ABTOMaTUYECKMA» C UH-
avkaumen Ha XKKW Tekywero BpemeHu u gatol. [pu aTom, nHamkaTop «Pexunm» gon-
)KEH MuraTtb, a MHgukaTop «ABapusi» B criy4ae OTCYTCTBUSI B CUCTEME OLLUMOOK — HeT.

Mpn nycko-HanagouyHbIX paboTax pekoMeHayeTcs NPOBECTM MPOBEpPKY paboTbl
(NpaBMbHO BbINOSTHEHHOTO MOHTAaXa) UCMOMHUTENbHbLIX MEXaHM3MOB B pexxume «Pyuy-
HoM» (cMm. n.6.3).

9.3 NMpn HEOOXOANMMOCTN U3MEHEHUS KaKUX-NTMOO HACTPOEK UM BbIKITHOYEHWNE KOH-
Typa knanaHa (Hacoca), Npou3BecT nepenporpaMMmMpoBaHne cornacHo n.6.4.

10. TEXHUWHECKOE OBCINY>XUBAHUE

10.1 TexHndyeckoe obcnyxmBaHme MP-02 npoBoguTcd € Lenbio obecneveHnst
HOpPManbHOro hyHKLMOHMPOBaHNA Npubopa 1 COXpaHEeHMSs Ero XxapakTePUCTUK B Te-
YeHue BCEro Cpoka aKcnnyataumm.

10.2 MNMepunognyHoOCTb paboT NO TEXHNYECKOMY OOCMY>KNBAHWIO YCTaHABNMBAETCS
notpebutenem, HO He pexxe O4HOro pasa B rog.

10.3 B komnnekc npocunaktmyecknx paboT no TEXHNYECKOMY OBCY>XMBaHMIO BXO-
OaT:

- BHELUHWUIA OCMOTp Npubopa, yaaneHue nbinuv, cneaos Bnaru;
- MpoBepKa COCTOSIHWSA BHELLHUX NOOKMHYEHUIA;
- npoBepka paboTocnocoOHOCTH.

- 34-



11. MPABUITA XPAHEHUA N TPAHCTTIOPTUPOBKH

11.1 MP-02 cnegyeT xpaHuTb Ha CTennaxax B CyXom oTannvMBaemMoM nomeLle-
HUM npu TemnepaType oT 5 0o 40 °C 1 oTHOCMTENBHOW BRaxHOCTU o 95 % npu
Temnepartype 35 °C.

11.2 MP-02, ynakoBaHHbI€ B Tapy, TPAHCMOPTUPYIOT B 3aKPbITbIX TPAHCMNOPTHBIX
cpeacTBax (3akpbiTble aBTOMALUMHbI, XXENE3HOAOPOXKHbIE BaroHbl, TPHOMbI Cy0B)
npu cnegyowmx ycrousax no NOCT 12997-84:

- Temnepartypa okpyxaroLero Bo3gyxa ot MuHyc 25 °C go nntoc 50 °C;

- OTHOCUTenbHasi BNaXHOCTb OKpyXatoLlero Bo3gyxa o (95 + 3)% npu
TemnepaTtype 35 °C;

- BuGpaumsa no rpynne N3.

Mpwn TpaHcnopTnpoBke B camorniete MP-02 pasmeluatoT B repMeTU3npoBaHHOM
oTannMBaeMoM OTCEKe.

12.3 lMocne TpaHCcnopTMPOBKN MpWU OTpULATENbHBIX TEMMepaTypax BCKpbITUe
ALLMKOB MOXHO NMPOU3BOAMTL TOMbKO NOCHE BbIAEPXKKM UX B TEYEHNE 24 YacoB B
oTanIMBaeMomM NoMeLLEHNN.

12. CBMOETENbCTBO O NPUEMKE

12.1 Perynatop notpebnexus Tennoson aHeprum MP-02 - , 3a-
BOJCKOW HOMep , COOTBETCTBYET TPEOOBAHNAM TEXHUHECKUX YCITO-
Bun TY W NpU3HaH rogHbIM K 3KCnnyaTauuu.

M.TT. Hata
N3roTOBIEHNS
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14. TAPAHTUMHbIE OBA3ATENBLCTBA

14.1 UsrotoBuTENb rapaHTupyet cooteeTcTBne MP-02 TpeboBaHNAM TEXHUYECKNX

ycrnosun TY npu cobniogeHnn notpedbutenem ycnosui
TPaHCNOPTUPOBKN, XpPaHEHWS!, MOHTaXa W aKcryaTaumu.

14.2 apaHTUIAHLIA CPOK 3KCAyaTaummn - MECSILIEB CO JHS BBOAA B 9KC-
nnyaraumio.

["apaHTUIHLIA CPOK XPaHEHWUs - MECSILIEB C MOMEHTA OTIPy3kM noTpebu-
Tenw.

14.3 N3roToBuTENb HE HECET OTBETCTBEHHOCTM MO rapaHTUiHbIM 06si3aTeNbLCTBAM
B Crnyvasix:

- HeucnpaBHOCTEMN, BO3HWKLLMX MPW HENPaBUIIbHOM MOHTaXe, 3KCryaTaumu, a
TaKke PeMOHTa U N3MEHEHNST KOHCTPYKLMM NMLAMK, HE UMEIOLLMMUN paspeLLeHnst na-
roTOBUTENS Ha NpoBeaeHne Takux pabor;

- MEeXaHWYEeCKUX NOBPEXOEHWN, MPU HAPYLUEHUN KOMIMIIEKTHOCTU U 3aMEHE  CO-
CTaBHbIX YacTen 6e3 paspelleHns N3roToBUTEns;

- Mpu yTepe nacnopTa.

14.4 To BoNpocam rapaHTMNHOrO peMOoHTa criegyeT obpallaTtbcs B obcnyxmBato-
LMe opraHu3aumm unu npegnpusaTue-n3roToBuTenb No agpecy:
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MpunoxeHue A
(cnpaBo4yHoE)

YcnoBHoe o6o3HayeHne MP-02 npu 3akase

-ABC - TY

T O06o3uauenue TVY:

KonmuecTBo B KOMILIEKTE:
A - tepmonartuukos TUT;
B - tepmomatunxos T/IB;
C - tepmonmarunkos TJIII.

Hanwnuwe Beixonos 4-20 MA: 0 — Her, 1-ecThb

KonunuecTBo KOHTYypoB
YIpaBJICHUS: 2;3;4

HanmeHoBanue u3ienws:
Perymnsitop notpebnerus TemnoBoit sHeprun MP-02

MwuHuManbHOe KonNnM4ecTBo TepMoadaT4yMKOB AndA ogHOro KOHTypa ynpaslieHUA Kia-
NnaHOM B 3aBMCMMOCTU OT (byHKLI,I/Il/I KOHTYpa npuBeneHo B Tabnmue A.1.

Tabnuuya A.1

DyHKUNS KOHTYpa

HanmeHoBaHue 1 KONNM4ecTBO TepmMmoaaTtymKkoB

ynpasnenus (Tun) TOT TOB TAn Bcero
rBC 1 - - 1
T 1 1 - 2
T - - 1(2) 1(2)
MpumeyaHus

1. Bo3amoxHa fononHuTenbHasa ycTaHoBKa TEPMOLATYMKOB (KKOHTPOSBLHOIOY,
«aBapuUHOTO»).

2. [locTaTouyHO OAHOro TepMoaaTunka HapyxHoro Bosgyxa TOB ans

HECKOIbK/X KOHTYPOB C TUIMOM YNpaBreHns «TemMnepaTypHblii rpacpuky - TT.
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MpunoxeHue b
(cnpaBo4yHoE)

O6wun BuAa, rabapuTHbie pasMepbl U pasmeTKa
AN KpenmneHusl aneKkTpoHHoro 6noka MP-02
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MpunoxeHue I
(obs3aTenbHoE)

CxeMbl 3NeKTPUYeCKNX NOAKITHYEHUN

Puc. .1 Cxema nogknioveHust K MP-02 perynupytowmx knanaHoB, HacoCcoB, OaT4MKOB
HACOCOB 1 CYXOro XoAa, AaT4MKOB TeMnenepaTypbl U 4aTYMKOB C YHUPULNPOBaHHBLIM CUr-
Hanom 4-20mA.
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MpunoxeHue [
(cnpaBo4yHoE)

BHewHui BUA M npucoegmMHUTENbHbIE pasMepbl TEPMOAATYMKOB

60
B Sy

- Y
- A

M20 x1,5

Puc. 0.1. aTyuk namepeHns Temneparypbl TennoHocutens (tun TOAT).

M10

30

Puc. 0.2. aTyuk n3amepeHuss TemnepaTtypbl Hapy>xHoro Bo3ayxa (tun TOB).

30

Puc. O.3. JaTtyvk n3amepeHus Temnepatypbl B nomeLleHuu (tun TAOM).
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MpunoxeHue E
(cnpaBo4yHoOE)

PekomeHaaumm no BblunMcneHnto koadgpuumeHToB

Kynp — koadhpmumeHT onpegensiiowmin peakumo perynsatopa Ha U3MeHeHune pe-
rynupyemoro napametpa. OH 3aBUCUT OT TUMA UCMONMHUTENBHOMO MEXaHn3ma u ero
NpMMepHOoe 3Ha4YeHNe onpeaenseTcs no opmyne:

Kynp = E roe
y 601

Tx — Bpemsa nepemMeLleHns OT OTKPbITOrO 40 3aKpbITOrO0 COCTOAHMSA LUITOKA UCMOf-
HUTENbHOIo MexaHmn3ama B CeKyHaax.

Kond - koadhpmumeHT, yunThiBaKOLLMIA CKOPOCTb M3MEHEHUS TeMnepaTypbl. Be-
NYnHa 3TOro KO3 prUMeHTa BbIOUPAeTCs COrMacHO COOTHOLLIEHWIO

K
Kaond = % - Onsg Tuna koHTypa TI, TI;
Kand = 1,5* Kyrnp -- Onsa Tvna koHTypa NBC

Tonpoca — onpependeTt BpeMd peakunn CUCTEMbI (VI3MeHeHVIe Ha 1°C ), Bbl-
3BaHHOe ynpasnAlwmnm BO34ENCTBMEM Ha KranaH npun yCtaHoBMnBLUEMCA COCTOA-
HUW perynmpyemoro 0o6bekTa. Tunoeble 3Ha4YeHs napamMmeTpa B 3aBUCUMOCTU OT
TUNa KOHTYpa perynimpoBaHua cneayrwme:

Onsa FBC - (1-5) MuHyT, ANS “ObICTPbIX” TENNOOOMEHHNKOB - 1 MUHYTa;
Ona Tr - (10-30) MUHYT;
Ona Th - (20-60) MUHyT.

BbILIJeyKa3aHHbIe KOS(bd)I/I UMEeHTbl 3a0alkTCd Npu Nnycke CUCTEMbI perynmpoBaHnA
M B ganbHeunwemn pa60Te adBTOMaTU4YEeCKMN KOPPEKTUPYKOTCA perynaTopomMm B 3aBUCU-
MOCTU OT KOHerTHOIZ cutyauun.
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Anmarsl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBeLueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapvsocTok (423)249-28-31
Bnapvikaekas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpapg (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam npoaax v nogaepXkn odbpallanTecs:

MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
MpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanuHuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
Kemepogo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Jluneuk (4742)52-20-81

KasaxcraH +7(727)345-47-04

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hoeropop (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosbpbek (3496)41-32-12
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepwmb (342)205-81-47

Benapyck +375-257-127-884

PocToB-Ha-[oHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
Cankt-NeTepbypr (812)309-46-40
CaparoB (845)249-38-78
CesacTononb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdbeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Couu (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y3bekuctaH +998(71)205-18-59

an.noyta: trm@nt-rt.ru || cant: https://termok.nt-rt.ru/

Tonbattu (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Yas (3012)59-97-51
Ypa (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Yura (3022)38-34-83
AkyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kuprusunsa +996(312)96-26-47
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