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BHUMAHME: NEPELQ YCTAHOBKOW U BKITIOYEHUEM MOAYNA YNPABJIEHUA MHO-
rO®YHKUUOHAJIbBHOIO TTR BHUMATEJIbHO U3YYUTE HACTOALUEE PYKOBOOACTBO
No SKCINNYATALUWUU U NACIOPT.

BHUMAHUE: 3AMNPELLAETCA YCTAHOBKA MOAYIA YMNPABJIEHUA MHOIMO®YHK-
LMOHAJIbHOIO TTR BO B3PbIBOOMNACHbIX MOMELUEHUAX

MoHTax anekTpuyeckmx uenen AoSmKeH NPou3BOANTLCS B COOTBETCTBUMU C 3MEKTPUYECKOWN
CXEMOW MoaKntoYeHns.

PeMOHT MoryT Nnpon3sBoauTb TONbKO pabOTHUKN, UMEKOLLME paspeLLleHne N3roToBUTenNs.

N3rotoBuTenb ocTaBnsieT 3a cobon NpaBO BHOCUTb HE3HAYUTESNbHBIE N3MEHEHUSI B CXEMY U
KOHCTPYKLUMIO Npubopa, He BnudaoLwwme Ha paboTy U TeEXHUYECKNE XapaKTEPUCTUKN U3Lenus.

COKPALLEHNA N YCITOBHBIE OBO3HAYEHUA

“'B” - 0603HaYeHus TMna KoHTypa “ ropsavee BogocHabxeHne” B TTR;
MBC - cucTema rops4yero BOAOCHabXeHus;

KK - xngkokpuctanimyecknn nHankaTop;

M - UCMNONHUTENBHBIN MEXaHM3M (KnanaH perynmpyoLni, Hacoc);

KP - KnanaH perynmpyroLmmn;

MK - NepcoHarnbHbIv KomnbtoTep (M3BM);

CcO - cucTemMa OTonNeHus;

“CO” - 06o3Ha4yeHna Tuna KoHTypa “cuctema otonnenus” B TTR;

T0 - TepMoaaTyumk (NnpeobpasoBaTtesnb CONPOTUBIIEHNS);

TOB - TepMoAgaTyvK U3aMepeHus TemnepaTypbl HAPYXHOro BO34yXa;
TOM - TepMogaTyMK U3MepeHus TeMmnepaTypbl BO3gyxa B NOMELLEHNN;
TOT - TepmogaTyMK U3MepeHus TemnepaTypbl TENNOHOCUTENSA B TpybonpoBoae;
“TM” - 0603Ha4YeHna Tuna KOHTypa “Temnepartypa B noMmelleHnn” B TTR;
TTR - mogynb ynpasreHus MHOrogyHKunoHarnbHbeii TTR;

OKM - 9nIeKTPOKOHTaKTHbI MaHOMETP.



HacToswwee pykoBOoACTBO MO 3KCNyaTauum COAEPXUT CBEOEHUS 1 NpaBuria no aKcniyartayum
MOAyns ynpasneHus MHoropyHkumoHansHoro TTR moandukauum TTR-01A-230, nsrotosnsemoro
B cootBeTcTBUM C TY BY 690397591.006-2015 n npegHasHavyeHHOro ansa paboTbl CUCTEMbI OTOM-
NEeHNs Unn ropsyero Bo4OCHabXeHns.

YcnoBHoe 0603Ha4YeHve Moayns ynpasneHuss MHorodyHkumoHanbHoro TTR (ganee — TTR,
MOAynb yNpasrieHus) Npu 3akase M B LOKYMEHTauun OApYyron nNpoAayKumm, B KOTOPbIX OH MOXET
ObITb NPUMEHEH, NPUBEAEHO B NPUNOXeHUn A.

1 HA3HAYEHUWE N OBNACTb NMPUMEHEHUA

1.1 TTR — aBngeTca MUKPOMPOLECCOPHbIM C CUMBOSIbHO-LMAPOBON MHOMKALMEN U3LESTUEM,
nporpamMmmupyemMbiM notpebutenem, n npegHasHavyeH Ansg aBTOMaTUYeCcKOro yrnpaBreHust U pery-
NMPOBaHUA nodadven Tenna B CUCTEMbI OTOMMEHUS UK FOPSYEro BOAOCHAOXEHNSA B pasfiMyHbIX
obnacTsx NPOMbILLIIEHHOCTH, XUIULHO-KOMMYHaISTbHOIO U CeSbCKOro X03sIMCTBA.

BoaMoxxHO ncnonb3oBaHne moaynsi ynpaeneHmst TTR B coctaBe aBTOMaTU3NPOBAHHbIX U
KOHTPONbHO-N3MEPUTENBbHbBIX CUCTEM Yepe3d BCTPOEHHbIN MHTepdenc ceasm RS-485.

1.2 TTR obecneunBaeT ynpasneHne ogHMM TPEXMO3NLMOHHBLIM KnanaHoMm v paboTy 4o AByX
HacCOCOB B COCTaBe rpynnbl “OCHOBHOWN + pe3epBHbIN”.

1.3 B 3aBucmMmoctn oT obbekta perynupoBaHna TTR no3BonsieT peanui3oBaTb cregylowme
dyHKUMN:

- perynupoBaHue TemnepaTtypbl TENNOHOCUTENS B 3aBMCUMOCTU OT TeMnepaTypbl Hapy>XHOro
Bo3dyxa (MOroAdHbI KOMMEHCaTop) C BO3MOXHOCTbIO 3alUMTbl CUCTEMbI OTOMMEHUS OT
3aMopaxuBaHus;

- nogaepxxaHme temMmrnepatypbl FOpFI‘-IGVI BOAbl HA 3aaHHOM YPOBHE;
- nogaepxxaHue temMmnepartypbl B noMeweHnn Ha 3aaHHOM YPOBHE;
- BepxHee n/MnNn HUXHee orpaHunyeHue TtemMmnepartypbl TEMITOHOCUTENA;

- CHWXKEHMEe TeMnepaTypbl C Y4ETOM pabounx M BbIXOAHbIX AHEN (BPeMeHHO-TeMnepaTypHbIi
PEXUM ynpaBneHus Ansi Kaxgoro AHs Hegenu);

- ynpaBneHne Hacocamu (OTKMOYEeHWEe MpPU OTCYTCTBMU TEMSIOHOCUTENS, aBTOMaTUYECKU
BBOJ, PE3EPBHOIO Hacoca B Crly4ae HeMcnpaBHOCTM OCHOBHOrO, nornepemMeHHasi paboTta Hacocos
OCHOBHOTO 1 Pe3epBHOrO C Liernbio obecneyeHnss paBHOMEPHOro U3Hoca, yrnpaBrieHue no AaTyuky
TemnepaTypbl, N0 3aaHHO BPEMEHHOWN NporpamMme).

1.4 Moaynb ynpaBneHus obecneymBaeT [OMArHOCTUKY HanuMuus aBapuUMHON (HewTaTHOWN)
CUTyauMnm W HEeUCnpaBHOCTM YCTPOMCTBA C OTOOpaxeHnem uX NpuunHbl Ha 3kpaHe XKKU wn
BKIMIOYEHMEM aBapPUMHONO pexuMma Ha WHAOMKATope, PachnofIoKeHHOM Ha nepefHen naHenu
nsgenus.

1.5 Knaccudmkaums TTR no FTOCT 12997-84 n TOCT P 52931-2008:

- MO 3KCNNyaTaLMOHHON 3aKOHYEHHOCTU ABMNSETCA U3gennem BTOpOro NopsiaKa;

- NIpeaHasHayYeHo ans NHPOPMaLNOHHOWM CBA3M C APYTMMU U3AENNAMY;

- MO YCTOMYMBOCTM K BO3LAENCTBMIO TEMNEpaTypbl U BMaXXHOCTU OKpYKaloLLero Bo3gyxa OTHO-
cutcsa K rpynne mucnonHeHnsa B4 v npegHasHavyeHo ONsi YCTAHOBKM B 3aKPbITbIX MOMELLEHUSX C
TemnepaTypon Bo3ayxa ot nnc 5 go nntoc 50 °C, oTHocuTenbHoOM BRaxHocTbio 80 % npwu nntoc
35 °C un bonee HU3KNX TemnepaTypax 6e3 KoHOeHcauun Bnaru;

- M0 YCTOMYMBOCTU K MEXAHNYECKMM BO3AENCTBUAM OTHOCUTCS K rpynne ncnonHenus L3;

- N0 METPOSIOrMYECKMM CBONCTBAM OTHOCSTCS K U3AENUSAM, KOTOpble He ABMSTCHA CpeacTBa-
MU U3MEPEHMNS N HE UMEIOT TOYHOCTHbIE XapaKTEPUCTUKN;

- N0 YCTOMYMBOCTM K aTMOCCEepHOMY AaBrieHU0 COOTBETCTBYET rpynne WUCnonHeHnsa P1 u
obecneunaet paboty npu atmocdepHom gasnenunn ot 84 oo 106,7 klla.



2 TEXHUYECKUME OAHHBLIE N XAPAKTEPUCTUKU

2.1 OCHOBHble TEXHMUYECKME AaHHbIE U XapaKTepUCTUKM NpuBeaeHbl B Tabnuue 1.

Tabnuuya 1

HaumeHosaHue rnapamempa

3HaueHue

HanpﬂmeHme NMATAHNA:

2302 B, yactoTa (50 +1) 'y

MoTpebnsemasa MOLHOCTb, He Bonee

3 BA

Tun KOHTYpa ynpaBneHus KrnanaHom

CO, I'BC, TN

KonuyecTtBo nogkntoyaemMblix HAacOCOB

2 (“ocHOBHON +"pe3epBHbIN”)

3awmTa paboTbl HacocoB OT “cyxoro xoaa” Ectb
KonnyecTBO BbIXOO0B yripasneHuna (pene) 4
MapameTpbl penenHoro Bbixoaa 250 VAC, 2 A (cos ¢=0,6)
KonunyectBO nogkntoyaeMbiX TEpMOL4ATUMKOB 1-4*

Tun patynka TemnepaTypbl

Pt 500, Pt 1000

[lnanasoH namepsieMblx TemnepaTyp

MuHyc 50 °C...nntoc 160 °C

,D,MCerTHOCTb 3ajaHnAa TeMnepaTtypbl

1°C

KonunyectBo ANCKPETHbIX BXOO40B

2

MapameTpbl ANCKpPeTHOro Bxoaa (Tmn)

“cyxon KOHTakT”

[nnTenbHOCTbL BpEMEHHOro rpaduka 1 Hegens
[ANCKpeTHOCTb 3aaHuns BpEMEHH (I
"my6buHa novacoBoro apxmea, 3anucemn 896

Tun nHTepdenca n NPoToKON CBA3N

RS-485, Modbus-RTU

CkopocTb 06meHa, but/c

2400...115200

CteneHb 3aWmThl Kopnyca

IP40 (IP20 — co CTOPOHbI BUHTOBbIX KITEMM)

MabapuTHblE pa3mepbl, MM 90 x 70 x 65
Macca kr, He Bonee 0,35
CpenHui cpok cnyxbbl, He MeHee 12 net

MpumeyaHue - * TMN 1 KONMYECTBO TEPMOAATYMKOB 3aBUCUT OT 0ObeKTa ynpaBneHus u

cornacoBbIBaeTcs npy ooopMIiEHMM 3aKasa.




3 KOMIMJIEKTHOCTb

3.1 KoMnneKkTHOCTb AOMKHa COOTBETCTBOBAaThL Tabnuue 2.

Tabnuuya 2
HaumeHosaHue Konuyecmeo
Moaynb ynpaBreHust MHOrogyHKUMOHanNbHbIn TTR, WT. 1
PykoBoaCTBO No akcnnyaraumm, aKs. 1*
MacnopT, 9Ks. 1
YnakoBka, WwT 1

**

[aTtumk namepeHusa Temnepartypbl TennoHocutens B Tpybdonposoae (TAT)

[aTunk namepeHns TemnepaTypbl HapyxHoro Bo3ayxa (T[B) o

**

HdaTtumk namepeHunsa Temnepartypbl Bo3gyxa B nomerteHum (TAMM)

NMpumevyaHusn

1 * - gonyckaeTcsa NOCTaBMATb OAUH 3K3EMMNIISAP PYKOBOACTBA MO SKCNyaTauum Ha 5
n3genuin npu noctaeke B 0AuH agpec.

2** - MMIHUManbHOE KONMYECTBO TEPMOOATUYNKOB ONpeaensieTcsa cornacHo tabnuubl 3.

3.2 MyHumansHO Heobxoaumoe ans padoTtbl TTR KONMMYECTBO TEPMOAATYMKOB U UX TUM B
3aBMCUMOCTM OT TMNa KOHTypa yrnpaBreHus npueeaeHo B Tabnuue 3.

Tabnuuya 3
Tun u Konnuyecmeo 0amyuKo8 UsMepeHUsi memrepamypsbl
Tun koHMypa
Odatunk TOT Oatunk TOB Oatunk TAMN Bcero
“‘CO” 1 1 2
“'B” 1 1
“” 1 1

anI MeuYyaHue - BoamoxHa gononHuTenbHasa nocraBka 4aT4yMKOB TeMrepartypbl,
KOJNMMYEeCTBO U TUIM KOTOPbIX onpeaendaeTcd no corfiacoBaHMio € 3aka34nkoMm.

4 YKASAHWVE MEP BE3OMNACHOCTHW

4.1 KoHcTpykuma TTR cooTBeTcTBYET Knaccy 3awmTsl [ no FOCT12.2.007.0-75.

Mo akcnnyaTaunoHHOM 3aKOHYEHHOCTU Moy b ynpaBneHus TTR aBnaeTcs nsgenvem BTO-
poro nopsigka, T.e. OTHOCUTCA K M3O4enusiM, KOTopble Heobxoaumo pasmellaTb BHYTPU nsgenus
TpeTbero nopsigka no NOCT P 52931-2008 npu akcnnyatauuu.

4.2 Tpn akcnnyaTauum U TEXHUYECKOM OBCMyXMBaHUM MOAYNS ynpaBreHns HeobxoauMmo
cobntogaTbe Mepbl NPegoCTOPOXHOCTU B COOTBETCTBUM C npaBuramm 6e3onacHOCTU, yCTaHOB-
NEeHHbIMW ANS OaHHOro nomelleHuns unm obbekTa, a Takke pykoBoacTtBoBaTbca TKIT 181-2009
"MpaBuna TEXHNYECKOWN IKCMyaTauumn anekTpoycTtaHoBoK notpebutenen” un TKIM 427-2012
"MpaBnna TexHukn 6e30nNacHOCTM NpK IKCNNyaTaumm 3NeKTPoyCcTaHOBOK" .

4.3 besonacHocTb akcnnyaTaumm TTR obecneymBaeTcs BbIiNOSHEHNEM TpeboBaHUN N peko-
MeHAauumn HacTosILWero pykoBoACTBa Mo aKcnnyaTaumm n nacrnopra.



5 KOHCTPYKUMA N NMPUHLNIM PABOTbI

5.1 KoHcTpyKuus

5.1.1 KoHcTpykTuBHO TTR BbINOMHEH B kopnyce Anga kpenneHus Ha DIN-penky 35 mm.
Ha nuueBon noBepxHOCTU kopnyca pacnonoxeHbl XKW, nHankatop pexuma paboTbl U
KHOMKW ynpasreHus. BHelWwHW Bug nepegHen naHenn npuBeaEH Ha pucyHke 1.

| O Mogaynb ynpasnenus TTR-01 '

PucyHok 1 - BHelwHun Bua naHenn nHankaumm n ynpasneHus

Bo3MoxHble cocToaHMA nHamkatopa «Pexunm» npueeaeHsl B Tabnuue 4.

Tabnuua 4
CocmosiHue uHOukamopa «Pexum» CocmosiHue pabombl TTR
MwuraeT 3enéHbIM LBETOM HopmanbHbI pexum paboTbl
"OpUT NOCTOSAHHO 3€MNEHLIM LBETOM PaboTa octaHoBrneHa - pexunm « OTaHOB»
MuraeT KkpacHbIM LiBETOM HewTaTHasa cutyaumsa B cucteme ynpasreHus
"OpUT NOCTOSIHHO KPaCHbIM LBETOM AnnapaTHas HeucnpaBHOCTb TTR

Ha3HauyeHne KHOMOK ynpaBneHus npueeaeHo B Tabnuvue 5.

Tabnuuya 5
KHorika QyHKUUOHarIbHOe Ha3Ha4vyeHue
S » KHorka ebixo0a 8 npedbidyuwee MeH0, OmMeHa ornepauuu
«F» KHorka nepebopa eepmukasibHO20 MEHIO, USMEHEHUE 3HAYEHUS «-»
«=>» KHorika nepebopa 2o0pu30HMasibHo20 MEHK, UBMEHEHUE 3Ha4YEHUS «+»
«Dx» KHorika ebibopa nyHkma MeHr, 8800 3Ha4YeHUS

5.1.2 MoaxnioyeHne BHELLHUX 3NEKTPUYECKMX Lienein Npons3BoanTCs BUHTOBLIMU 3aXXMMamu,
BEPXHUIA N HWKHWUIA P KOTOPbIX pacrnorioxeHbl COOTBETCTBEHHO BBEPXY U BHU3Y koprnyca TTR.

5.2 MpwvHumn paboTbl

5.2.1 ABTOMaTU4eCKOE ynpaBieHMe nogayen Tenna B CUCTEMbI roOpsYeEro BOAOCHaOXEHNS U
OTOMMEHNA NPOU3BOAUTCH NMyTEM npeobpas3oBaHUA CUrHanoB OT TEPMOLATYMKOB B LMEPOBbIE
3Ha4YeHWs TeMnepaTyp U CpaBHEHUS UX C 3a4aHHbIMU 3HAYEHNSIMN (danee — yctaBkamm).

B 3aBMCMMOCTM OT 3HaKa M BENNYMHBI paccornacoBaHus MOAyrb ynpasneHnsa BolipabaTtbiBa-
€T CUrHarsnbl ynpasieHUs NCNOSTHUTESTbHbIMU MEXaHU3MaMMU.

5.2.2 OcHoBon TTR gaBnsieTcs O4HOKPUCTAlbHbIN MUKPOKOHTPOSSEP, KOTOPbLIA OpraHusyeT
paboTy BCero nsgenus - uaMepsieT BXOAHbIE CUrHanbl, NOCTynalwLne OT BHELIHMX aTYMKOB, NPO-
N3BOOUT pacy€Tbl, BbIBOAUT NONyYeHHble 3Ha4veHus napameTpoB Ha XKKW u, cornacHo ¢ nporpam-
Mo, BbipabaTtbiBaeT CUrHanbl ynpaBneHus UCMOMHUTENBbHBIMU MEXaHU3MaMMU.

-6 -



6 MHOMKALWNA NHPOPMALIMOHHbBIX MAPAMETPOB

6.1 NHgmkaumsa nHdopmauMoHHbIX napameTpoB BbiBoauTcs Ha XKKW. O6wmi Bu4 CTPYKTYpbI
Nosib30BaTESIbCKOrO MEHIO MPUBELAEH HAa PUCYHKe 2.

Mo Ha3HaYyeHWIo NONb30BaTENLCKOE MEHIO NpMbBopa YCNOBHO pasfeneHo Ha YPOBHN —
BEPXHWUIN n HMXKHWIA.

YposeHb BEPXHWW nonb3oBaTenbckoro MeHto (ropu3oHTarnbHbI)

I

YposeHb HVXKHUI nonb3oBaTensckoro MeHio (BepTukanbHbIi)

|
KaneHgapb MeHio knanaHa MeHio HacocoB HacTponkn |
[03-04-16]>  [K> “‘cO’|™ [H> “H1/27| > [TTR-01A | ™| |
12:05Bc| ¢ LT 4 | 4 "INe160001 |
A2 A A D R HR'AA I
T 7 le— — "1 T Tlge— — —/— /™ /™ ™/ r— T Te— —— T 7 = = ___'7__—|
A 4 A 4 A 4 A 4 |
[Pexum K Wiks  t# |2 [Apxue]™| | B[H> Thapl] = [Apxus]™| | B[ 0ara
@ a “7| 39,0°c [ ] D 1 72406 | “|Bpema @ | ||
g || ¢ k & T |
A A A
:R Pexum H ‘R K> tco |™ Apxma'& ‘R H> THap2 = ApxuB S ‘R AaTtumk t |] |
el | 385°Cc | | » ) 720:00| | © " |nactp. & |
& & L . & |
A 4 A 4
S[K> the | Apxms'& WS KomTyp K |] :
- | -05°C | | » " |nactp. d |
5 L & |
A 4 A 4
‘R K> tkH '::>‘ Apxms'& ‘R KontypH| ||
- | 205°Cc | | = " |hactp. & |
& L & |
v 4 |
‘R K> 1taB ':'Z Apxug[]™ ‘R Mpaduk K| | |
R =N ~ |Hepens |
\ A
A 4 |
‘R CerteBble ||
HacTp. ¢ :
|
|

PucyHok 2 — O6bwas cTpyKTypa nonb30BaTENbCKOro MEHHO

MpumeuaHune - OBGosHayeHne “PLF” o3HavaeT, uto nepexon Ha yposerb HVKHU
NPOWU3BOAMTCA NPU ANUTENLHOM HaXaTuM (He MeHee 4 ¢) kHomnku “Lr”,



6.2 YpoBeHb MeHio BEPXHN

6.2.1 YpoBeHb MEHIO BEPXHU npegHasHa4vyeH ans MHOMKaumm OKOH MEHI0 KaneHgaps
pearibHOro BpeMeHu, KOHTYPOB YrpaBreHnsa KnanaHoMm 1 Hacocamu, 3aBockoro Homepa TTR.

Mepexoa mexay oKkHaMM MEHI0 B npeaerniax 4aHHOro YpoOBHSI BO3MOXEH MO HaXXaTU KHOMKM
“©” 1 OpraHn30BaH Mo LMKy.

6.2.2 BHeluHWIN BMA OKHa NpOCMOTpa KaneHaaps peasibHOro BpeMeHU nNpuBeLEeH HUXe.

Hama 0-MM-IT

03-04-16"
Bpems Y4:mm -12:05 BeAg- HeHb Hedenu

Mepexon Ha yposeHb HWDKHW aons ycTaHoBkuM pexumoB paboTbl KOHTypa yrnpaBrieHus
KnanaHoM M KOHTypa ynpaBneHus Hacocamu npou3BOAMTCS Npwu OnUTEeNnbHOM (He MeHee 4 cC)
HaXaTUM KHomk “<>” (noopobHee cmoTpun 7.8).

6.2.3 BHeluHMI B OKHA NPOCMOTPA MEHIO KOHTYpa yrpaBreHust KnanaHoMm npuBeaéH HUXe.

KoHmyp knanaHa Tun KoHMypa yrpasneHus KrnarnaHom

. « I
K> CO _________________ BkrniroyeHue knarnaHa 8 CmopoOHY:.
2 LT “IM- omKpbIme; “|,“- 3aKpbIM.

Pexum pabombl -

Hanu4yue owubokK: """
“npo6enu - Hem:
“@7 . ecmb OWUBKU.

™ Pabomaem ¢hyHKUUST:
“e . o2paHu4YyeHuUe memrepamypsi,

“ mna
HH -

..... asapuliHoe o2paHu4YeHUe memrepamypsbl

Tun KOHTYpa ynpaBlneHund KrnarnaHoMm MOoXeT NMpuHMMaTb crnenyroumne 3Ha4vYeHnaA:

“CO” — nogaepxaHne TemnepaTypHoro rpaguka B CUCTEME OTOMNEHUS;

“'B” — nogaepkaene TemnepaTypbl ropsiien Bogbl;

“TM” — nopaepxaene TemnepaTypbl B MOMELLEHNM;

“INMM” — ynpasneHve noannTKON.

NMpumeyvyaHune - OnucaHve v npaBuna no akcnnyataumMm moayns ynpasneHua TTR gns
TUNa KOHTypa ynpasneHus knanaHom “T1IN° npuBegeHo B AokymeHTe “Mopynb ynpasrieHus
MHoroyHkumoHaneHbin TTR-01A. (McnonHeHve gna ysna nognuTkn B CUCTEME OTOMNMEHUS).
PykoBoacTtBo no akcnnyatauumn. KOHCK. 421232.001-14 P3.”

Bo3MoXxHble MporpaMmMupyemble Monb3oBaTenem BapuaHTbl Tuna (anroputma) paboTbl
KOHTYpa ynpaBneHusl KranaHoM 1 KOHTypa yrnpaBreHus Hacocamu npuBeaeHbl B Tabnuue 6.

Tabnuuya 6

Moougpukayuss TTR | KoHmyp K (ynpaeneHue knanaHomMm) | KoHmyp H (ynpasneHue Hacocamu)

TTR-01A “CO’% TB”, “TI’” “Beikn”,“H17, "H2”, “H1/2”, “HT”

Pexnm paboTbl KOHTYpa ynpaBneHus KnanaHom MOXeT NpUHUMaThb Cneayowme 3HaYeHUs:

() - pa6ora ocraHoBneHa (pexum “OcTaHoB”);

— paboTa no BpeMeHHon nporpamme (pexum “INporpamma’);

¥ paboTa B NOCTOAHHO HOpManbHOM pexunme (pexum “Hopma”);

p) paboTa B MOCTOSIHHO NOHMXEHHOM pexume (pexum “Huxe”);

A — pabGoTa B pexume aBTOHACTPOWKN NapamMeTpoB perynsrtopa.
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6.2.4 BHelHMN BN OKHA MEHIO KOHTYpa yrpaBrieHns HacocaMn NPUBEOEH HUXeE.

Konmyp Hacocoe Tun KoHmypa pabomsl HacOCO8

H> “H1/2™ _
Pexum pabombl = | A al Qe | CocmosiHue Hacoca:

074 DI~ [ - exmouen Hacoc 1;
” I - ekmroqer Hacoc 2.

Hanu4ue owubok P

" CocmosiHue damyuKos:
“*” - HeucnpasHOCMb Hacoca;
“0" - omcymcmeue mernyioHocumeris.

CocmosiHue ABP:
Al - pe3epeHbIli Hacoc 8KIMOYEH.

Tun KOHTYpa ynpaBneHns HacocaMmn MOXeT NPUHUMAaTL CrieayroLme 3HaYeHUs:
“BbIKIT” — ynpaBneHne Hacocamu BbIKINIOYEHO;

“H1” — paboTta Hacoca 1;

“H2” — paboTta Hacoca 2;

“H1/2” - nonepemeHHasi paboTa Hacoca 1 u Hacoca 2;
“HT“ — paboTa HacocoB Mo AaTyMKy TemnepaTypsbl.

Pexum pa6OTbI KOHTYpa yrnpaBlieHNA HaCoOCaMn MOXET ObITb cnegyrowmnm:

0 - paboTa octaHoBneHa (pexum “OctaHoB”);
— paboTa B aBTOMaTn4eCcKoM pexnme (pexnm “lNporpamma’).

6.2.5 BHelHWiA BMAO OKHa npocmoTpa Moaudmkaumm n 3aBoackoro Homepa TTR npuBeaéH
HUKE.

Modugpukayus TTR

TTR-01A"
Ne160001 - 3asodckoll Homep

Mepexop Ha yposeHb HKHUW gns ycTaHoBKM Kaneraaps peanbHOro BPEMEHW U HaCTPOii-
K/ MapamMeTpoB KOHTYPOB YMNpaBfieHWSA KnanaHOM M HacocamMu NPOU3BOAUTCA MpU ANUTESNTbHOM
(He MeHee 4 c) HaxaTum kHonku “L»” (noapobHee cmoTpy 7.2...7.7).

6.3 YpoBeHb MeHio H/DKHNIN

6.3.1 YpoBeHb MeHio HVXXHUW npegHasHaveH Ans 3agaHus pexuma paboTbl KOHTYpa, Bbl-
Boaa Ha XKW Tekywien nsmepeHHOM U apxMBHOM TemnepaTypbl, HapaboTku HAacOCOB, YCTAHOBKM
KaneHgaps peanbHOro BpEMEHU U NporpaMMMpoBaHus agpeca npubopa B cetn RS485, a Takke
HaCTPOMKM KaHara uaMepeHus TemnepaTypbl U napaMeTpoB KOHTYPOB yNpaBrieHUs KranaHoMm u
Hacocamu.

Mepexon mexay OKHaMu MeHKo B rnpeferiax AaHHOro YPOBHSA BO3MOXEH MO HaXaTUK KHOMKU
“{b” 1 opraHmsosaH no umkny. BosspaT B UCXOAHOE OKHO MeHio ypoBHs BEPXHWIN nponssoaunTcs
NpY HaXxxaTum KHonkm “ K7,

6.3.2 BHewHMn BUO OKHa NpPOCMOTPA MEHI0 TeKYLUMX U 3aaHHbIX 3Ha4YeHUn TemnepaTtypbl
KOHTYpa ynpaBrieHUs KrianaHoM NpuBeOEH HUXKE.

KoHmyp knanaHa ... [ 1, +ow | lMapamem
yp KnanaHa - ... K> t{} o P P

39,0 °C -~ 3HayeHue napamempa




Ha XK/ B 3aBMCMMOCTU OT YCTAHOBMEHHOrO TUMNAa KOHTypa ynpasBSieHUs KfanaHoM MoryT
BbIBOOUTLCA CrieayoLlmne napameTpbl:

[ — 3ajaHHas TemnepaTypa B HOpManbHOM pexunume paboThl;

(92 — 3agaHHasi TemnepaTypa B NOHWKEHHOM pexume paboTbl;

& — 3afjaHHas aBapuirHas TemnepaTypa;

fco — n3mepeHHaa temnepatypa TA1 (t1) ynpasnstowero anga tuna koHtypa “CO%

tre — n3mepeHHas temnepatypa TA1 (t1) ynpasnstowero anga tuna KoHtypa “I'B”;

ttn — n3mepeHHaa temnepatypa TA1 (t1) ynpasnsawowero ana tmna KoHTtypa “TI17;

tHB — n3mepeHHas temnepatypa T2 (t2) HapyxHoro Bo3gyxa ansa tmuna koHtypa “CO7;
{kH — namepeHHaa temnepartypa T3 (t3) KOHTPONBLHOrO;

taB — n3mepeHHas temnepatypa T[4 (t4) aBapuiiHoro.

BHelHN BUA MEHI0O NPOCMOTPa apXMBHbIX 3HAYEHUN TeMnepaTyp NPUBELEH HUXeE.

Mapamemp .. [A4 Amal | A0-MM:44

............. ...|01-02:10 -
~~~~~~ t$¥= 39 |- 3HaveHue napamempa, °C

MepeMeLleHne no apxmey NPOU3BOAMTCS MPU HaXaTUM KHOMKM “B”, a BbIXO[, C NepexoaoM B
MEHIO MPOoCMOTpa criefylowero napametpa — npu Haxatus kHonku “F”, 6e3 nepexona - npu
HaXxaTUM KHOMKK “RS”,

6.3.3 BHewHun Bng okHa XK BpeMeHn HapaboTkn HaCOCOB NpUBEAEH HUXKE.

MeHto kKoHmypa Hacocoe Bpewms Hapabomku Hacoca 1(2)

~H> THapl-

HYYYY: MM - 3HaueHue napamempa (4acbl:MUH).

6.3.4 BHewHuin Bng okHa XKW noyacoBoro apxusa paboTbl Hacoca NpuBEeAEH HUXeE.

Pexum pabomel Hacoca A0-MM:4y (OeHb-mecsy:Hac)

01-02:10 -

CocmosHue damyuKos: R T Y 1V [ oT ol m— 3HayveHue napamempa (MUH..CeK).

“*” - HeucnpasHOCMb Hacoca,
“ 0" - omcymcmeue mersrioHocumerisi.

MepemelleHne No apxvMBy NPOU3BOANTCSA MPU HaXATUM KHOMKM “B”, BbIXOM C NEPEexoaoM B
MEHIO NMPOCMOTpa crefyollero napametTpa — nNpu HaxXaTua KHOMKKU “Bb Ges nepexoga — npu
HaxaTum KHomkm ‘&,
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7 MOoAroToBKA K PABOTE

7.1 Obwme nonoxeHus

Mpwn nogrotoBke k paboTte HEOOXOOMMO MOAKMAYUTE MOAYSb YNPaBMEHUS K HanpsiKeHUIo
NMMTaHNA CeTU B COOTBETCTBUM CO CXEMOW MOAKIOYEHUS, NPUBEAEHHOW B MPUNOXeHun B, u
BbINOSTHUTL NOCneaoBaTeNbHO onepauumn no HacTpowuke, npueeaeHHble B 7.2 — 7.8.

7.2 [NporpammMmmnpoBaHne 4acoB pearibHOro BpeMeHu 1 aaThl

Mopaynb ynpaeneHust TTR nmeeT BCTPOEHHbIE Yachkl peanbHoro BpemeHu. Mpu noarotoske K
paboTe crnefyeT NpoBEpPUTL NPaBUITbHOCTL YCTAHOBKM YacoB M KaneHaapsi.
[1ns KOPPEKTUPOBKN HEOBXOAMMO COrnacHoO PUCYHKY 2 BOMTU B MeHto «[aTta Bpems».

Hama 0-MM-IT

03-04-16"
Bpems Y4:mm -12:05 BeAg-m [eHb Hedenu

Bbibop koppekTupyemoro napameTpa (Muraet) Nnpon3BoaMTCA C NMOMOLLLI HaXaTUs KHOMKM
“D”, @ UBMEHEHUNE ero 3HaYEHMS - C MOMOLLIO HaXaTus KHOMKK “<F”.

BbIxog M3 MEHI C COXpaHeHMeM B NMaMsiTM YCTPOWCTBA YCTAHOBMEHHOW OaTbl U BPEMEHU
NPON3BOANTCA NPU HaXKaTUM KHonku “¢J” 6e3 coxpaHeHUsi C BOCCTAHOBIIEHWEM MPEXHEro 3Have-
HUS1 — NPU HaXaTWUN KHOMKKN “RS”,

7.3 HacTtpoitka napameTpoB KaHanoB U3MepeHnst TeMnepaTypbl

7.3.1 K mogynto ynpasnenus TTR-01A noakntovaroTcs npeobpasoBaTenn COnpoTMBIEHNS C
HOMMWHanbHOW CTaTMyeckon xapakrepuctukon (ganee — HCX) Pt500 unm Pt1000 B cooTBETCTBUMU
CO CXEMOMW, NpuBeLAEHHOWN B NpuoxeHmn B.

B nporpammHom obecneveHnn TTR npuBefeHO cooTBeTCTBME (hm3nyeckoro Homepa (1...4)
Ka)kOoro TepmMogartymka K ero yHKLUMOHanbHOMY Ha3HayYeHuto, T.€. BbIMOfIHEHA NPUBA3Ka.

CooTBeTCcTBME (PM3NYECKOrO HOMepa TepmogaTyuka ero (PyHKUMOHANbHOMY Ha3Ha4vyeHuto
OIS KaXXO0ro Tuna KoHTypa ynpaBneHus KrnanaHom npueeneHo B Tabnuue 7.

Tabnuua 7
Twun koHTypa K Twun koHTypa H
HasHauenue TOL
“CO” [ “IrB” | “TN” | “H1”| “H2” | “H1-2” “HT”

TepmoaaTumnk ynpasngowmn tyn t1 t1 t1 t1
TepmMmogaTymk Hapy>XHOro Bo3ayxa tHB t2 t2*
TepmoaaTynK KOHTPOJSIbHbIN tKH t3* t3* t3*
TepmogaTynk aBapunHbIv taB t4* t4* t4*

MpumeyaHusna

1 Tepmodamyuk ynpaensiroujull SBNSETCA UCTOYHMKOM CuUrHana 06paTHOl7I CBA3N

TemnepaTtypbl 06bekTa. B 3aBUCMMOCTI OT TMNa KOHTypa perynMpoBaHUs TEpMOLATYNK MOXKET
ObITb YCTaHOBNEH Ha obpaTHOM (nogatoLem) TpybonpoBoae Unn B MOMELLEHUMN.

TepmModamyuk HapyxHO20 eo3dyxa UCNonb3yeTca ANa 3agaHust ONopHOWM TemnepaTypbl
TemnepaTypHOro rpaduka perynupoBaHus ang tmna koHtypa “CO” u, npu HeobxoaumocTw,
TemnepaTypHOro rpaduvka orpaHMyYeHus TemnepaTtypbl TeNNoHocUTeNa Ans Tuna kKoHtypa “CO”
n“Tn”,
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MpogomxkeHue Tabnuubl 7

TepMoGamyuK KOHMPOJIbHbLILU MOXET yCTaHaBMMBATbLCHA ANS KOHTPONs TemnepaTtypbl B
noboM MecTe 1 B Npouecce perynupoBaHus He y4acTByeT.

TepMmodamyuk agapuliHbili MOXeT YyCTaHaBNUBATLCA ANA KOHTPOMS aBapuUMHbIX CUTyauni
B CMUCTEME perynmpoBaHnsa n/unu BbINOMNHATb OYHKUMIO orpaHuyeHust (bonblle UM MeHbLUe)
TemnepaTtypbl TEMAOHOCUTENS MO MECTY YCTaHOBKMW. [1pn OTCYTCTBUM 3a4aHMs aBapUNHOM
yHkumm (t# ="BbIkn”) 1 pyHKLMM OrpaHUYeHnst TENNIOHOCUTENS (t*l ="BbIkn”) TepmogaTymK
aBapUNHbLIA MOXET BbINOMHATL YHKLUMIO AOMOSTHUTENBHOIO KOHTPOSBHOTO.

2 *- TepMOﬂ,aT‘-II/IK MOXeT OTCYyTCTBOBaTb UJ1A, NpU HeobXxoanuMoCTH, yCTaHaBIIMBaTbCA
AOMONHUTENbHO B 3aBMCUMOCTU OT 06bekTa ynpasJiieHUA.

7.3.2 [Ana HacTpoOWKM KaHanoB U3MeEpPEHNS TemnepaTypbl HEOGXO0AMMO BOWTW COrfacHoO
pucyHka 2 B MeHio «[JaTtuyuk t HacTp.». CTpyKTypa MEHK HacTPOMKM NapamMeTpoB KaHana
n3MepeHnsa TemnepaTtypbl NpMBeaeHa HUXe.

:_ ~ YposeHb BEPXHWI Nonb3oBaTenbCkoro MeHIo (TOpU3OHTanbHBIA)
| | Hactpoiiku Kanenaaps Metio knanaria Metito Hacocos
L [TTR-01A | ™ 103-04-161> K> “CO” 1™ JH> HL2 =
| |Ne160001 112:05 Bc | Dt 8Bl
T
. — Bl
IR !
| 'NaTa | WSlt> Tun MeHro npocmompa-ycmaHosku muria HCX
| 'Bpemst ¢ : :‘" Pt1000 mepmodamyuka. NModpobHee cm. 7.3.3.
vy ¢ | ] &

| R Cﬂ‘ | R ey
| JaTumk t = ! °|t1> >0< MeHto ycmaHosku “0" kaHana usmepeHusi
| HacTtp. ¢ 4____r_ RrvH= 0O mewmnepamypsbl t1. [loOpobHee cm. 7.3.4.
T 2. | v 2

E KonTtyp K | ' Wt2> >0< MeHto ycmarosku “0" kaHana usmepeHusi
: 'HacTp. ¢ : :4" RnvH= 0O memnepamypsi t2. [NloOpobHee cm. 7.3.4.
o A I

E KoHTyp H | : W3> >0< MeHro ycmarHosku “0" kaHana usmepeHusi
: 'HacTp. ¢ : :‘“ RrvH= 0O mewmnepamypel t3. [ToOpobHee cm. 7.3.4.
e oy S 3 =
| E Mpaduk K L_R_ t4> >0< MeHro ycmaHosku “0" kaHaia usmepeHusi
| IHegens __: RnuH= 0 memnepamypsl t4. [loOpobHee cm. 7.3.4.
g M e =

| SS)Ceresbie |
[ inactp. 4
: ; {'  Mpumeuanme — “{“ - gnutensHoe HaxaTne (He MeHee 4 c) kHomku “ b “.
|

YposeHb H/IXKHUIN nonb3osaTenbckoro MeHio (BepTUKanbHbIi)

PucyHok 3 - CTpyKkTypa MeHI0 HacTPOWKKN KaHara usamepeHusi TemnepaTypbl
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7.3.3 Bxog B MeH0 npocmoTpa-yctaHoBku Tuna HCX Tepmogartyuka npousBOAUTCA MNpu
HaXaTum kHonku “@”. BHeLLHW BUA, OKHA MEHIO NMPUBEAEH HIXKE.

__________________ MeHto npocmompa-ycmaHoeKu
> > Tnn - muna HCX mepmodamuuka.

Pt1000
A

Cﬂ A 4 R

t> Tvwn | Tekywee cocmosiHue napamempa
------- (Muzaem).

Pt1000

el

M3meHeHVe napameTpa (MuUraet) npou3BoOAUTCS C NMOMOLLBIO HAXATUN KHOMOK “©” (+) unu
“&b” (-). Tun HCX TepmogaTymka MOXeT NpuHUMaTh 3HadeHne Pt500 unu Pt1000.

CoxpaHeHne B TTR yCTaHOBMEHHOrO 3Ha4YeHMs napameTpa (MUraeT) NpoM3BOANTCS NPU
HaxaTum kHorku “J”, 6e3 coxpaHeHUsi C BOCCTaHOBIIEHMEM MPEXHEr0 3HAYEHUS — NPU HaXKaTUK
KHOMKK ‘RS,

7.3.4 B cnyyae nogBneHun norpeLwHoCTn naMmepeHnst TemnepaTtypbl, KOTopasi BO3HUKaeT npwu
Bonblon ANVHEe NOAKIYaeMbIX K TepMoaaTyMKy MpPOBOOHUKOB, HEOHXOAMMO BbIMOSIHUTL KOM-
neHcaumo conpoTMBEHNSA NPOBOAHMKOB B COOTBETCTBYIOLLEM KaHane naMepeHus.

BHewHnn Bug okHa MeHio yctaHoBkK “0” B kKaHane namepeHnsa temnepaTypbl NpuBeaEH
HUXE.

KaHan usmepeHusi - 1> >0< | YcmaHoeneHHoe 3HavyeHue
memnepamypsi (t1..t4)  ——p =~ ST cornpomuerieHusi 8 kaHare
Rn=0 Om u3MepeHuUsi memnepamypb|
A
< ' RS
______ M3amepeHHoe 3HayeHue
t1> >O< """"""""" cornpomuersieHus 8 NUHUU (Mu2aem)
Rn=5 Om
d

[na koMmneHcaumMm ConpoTUBIIEHNS OSIMHHBLIX NPOBOAHUKOB, HEOBXOOUMO COEOUHUTL MeXay
cobon KOHLbl MPOBOAHUKOB BOMM3M TepmogaTyvka, BblOpaTb COOTBETCTBYHOLWMA KaHan (t1...t4)
ycTaHoBKM “0” 1 HaxaTb KHOMKy “C”.

CoxpaHeHne B TTR yCTaHOBIEHHOIO 3HA4YE€HUS CONPOTMBIIEHUS NPOBOAHNKOB 3aKOPOYEHHOW
nnHUK (yctaHoska “0” B KaHane namepeHusa TemnepaTypbl) NPOU3BOAUTCA MPU HaXXaTUU KHOMKK
“” 6e3 coXxpaHeHUsi C BOCCTAHOBIEHNEM MPEXHEro 3HaYeHNst — NPY HaXaTuM KHomnku ‘=7

MpumeyvaHue - [1ns yctaHoBku “0” B COOTBETCTBYHOLLEM KaHane namMepeHus Temnepartypsbl
HeobxoaMmo, 4Tobbl M3MEpPEHHOE 3HaYeHne COMPOTMBIIEHUS NMPOBOAHUKOB COCTaBMNANo He 6onee
20 Om. B npoTtuBHOM crniydae, TTR He npou3BoguT yctaHoBKYy “0” BbIGpaHHOro kaHana naMmepeHus
TemnepaTypbl.
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7.4 lNporpammMmmnpoBaHe napamMeTpoB KOHTYpa yrnpaBfeHnsa KnanaHom

7.4.1 [Ina npocmoTpa unmM nporpaMmMmmpoBaHus napamMeTpoB KOHTypa yrnpasreHnsa KranaHom
HeobxoaMMOo BONTK cornacHo puUcyHKy 2 B MeHto «KoHTyp K HacTp.».

O6Lasa cTpyKkTypa Nonb3oBaTeNIbCKOro MEHKO HAaCTPOMKM NMapaMeTpoB KOHTypa yrnpaBfeHus
KnanaHom Ansi cuctemsl otonsieHns (Tun koHtypa “CO”) npuBegeHa Ha pucyHke 4.

:_ © YpoeHs BEPXHUI n0onb3oBaTenbckoro MeHIo (FopuaoHTanbHbIn) _:
|| Hactpoitky Kanenpap Menio knanaria Metto Hacocos | |
L, [TTR-01A | 103-04-16 ™ K> “CO" ™ JH> HU2T )|
| [Ne160001 112:05 Bc | D] "B
ey i
Tl v T -3 1
| '_,D,_aTé_ _I E K> Tun MeHto npocmompa-ycmaHoeKku muna KoHmypa. |
| 'Bpems A\ : “CO” lModpobHee cm. 7.4.2. |
VT | T > |
_______ |
Y ,IZI,aTqMKt | L_R_ K> Tonp MeHto npocmompa-ycmaHoeKku nepuoda ornpoca |
I 'HacTp. A, | 15 MuH Tonp. NodpobHee cm. 7.4.2. |
I B ! ;] = I
d I
| KoHtyp K _R’ L_R_ K> Kynp MeHto npocmompa-ycmaHo8Kku Ko3ghguyueHma |
| HacTp. ¢J je=--] 1,0c/ °C ynpaeneHusi Kynp. NodpobHee cm. 7.4.2. |
| PR ] = |
______ |
Y KoHTyp Hi ! L_R_ K> Txon MeHto npocmMompa-ycmaHO8KU rosIHo20 xoda |
| {HacTp. dy | 60 c knanaHa Txod. [ModpobHee cm. 7.4.2. |
|
: s }_ _ f} & ™ T¢ > MeHto npocmompa-ycmaHo8KU MUHUMaIbHOU :
| Il'pacbvm Ki .- > 1mn dnumenbHocmu umnynsca eo3delicmeusi Tumn |
(Heaena | 05¢ Ha knanaH. [TodpobHee cm. 7.4.2.
3 < | ! |
| | SiCeTesbie | ! L_R_ Mpadukt MeHio npocmompa-ycmaHoeKku memnepamypHo2o |
||" !HacTp. _dl_ i " [t = f(tus) epagpuka t3t=f(tHe). ModpobHee cm. 7.4.2,7.4.3. |
| & . v > |
| L_R_ K> t MeHro npocmompa-ycmaHoeku memrepamypbi |
| I 3,0°C «Huxex» 12 . [NodpobHee cm. 7.4.2. |
|
| ! v = |
| AN K> <t MeHto npocmompa-ycmaHo8ku memnepamypbl |
| 7 BbIKN «Asapusi Huxe» <t .. [ModpobHee cm. 7.4.2. |
|
| | v 2 |
| E‘_R_ K> >t Mento npocmompa- YCMaHo8KU memnepamypei |
| | BbIKI1 «Asapus ebiwe» >t . [NoOpobHee cm. 7.4.2. |
| | v @ |
| L_R_ K> <t3] MeHto npocmompa-ycmaHosku memnepamypbl |
| | BbIKN «OzpaHudeHue Huxe» <t3| . ModpobHee cm. 7.4.2. |
|
| | ¢ = |
| IW[K> >t MeHto npocmompa-ycmaHo8Ku memnepamypbl |
| :‘" > f(tHB) «OzpaHuyeHue ebiie» >t . MModpobHee cm. 7.4.2. |
|
| | N3 aqﬁmxj MeHto npocmompa-ycmaHoeku epaghuka |
| le-] ¢ E f(thie) ozpaHuyeHusi memnepamypsi t-| =f(tHe). |
| ! - T = ModpobHee cm. 7.4.3, 7.4.4. |
I ! I
| L_R K> AsToH MeHtro 3anycka pexuma asmoHacmpoUKu |
| | BbIKN napamempos peayrnsmopa. [To0pobHee cMm. 7.4.2. |
| v @ |
I I

YposeHb HUXKHWI nonb3oBaTensckoro MeHto (BepTuKanbHblil)

PucyHok 4 - CTpyKkTypa MeHI0 HaCTPOWKN napaMmeTpoB OS5 CUCTEMbI OTOMNSIEHMS
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O6waa cTpyKTypa Nonb3oBaTENbCKOrO MEHK HAaCTPOWMKM MapaMeTpoB KOHTypa ynpaBrieHus
knanaHom ans cuctemol 'BC (Tvn koHTypa “I'B”) npuBeaeHa Ha puUcyHke 5.

:_ ~ YposeHb BEPXHUI nonb3oBaTenbckoro MEHIo (FOpUsoHTanbHblin) _:
| HacTpoitku Kanetpape Meto knanatxa Metito Hacocos | |
L [TTR01A 103-04-15 > K> TB” 1™ JH> HL2T )|
| [Ne160001 12:05 Be | 0wl 08I
Gl N
A - o
| 'Nata | S[K> Tun MeHio npocMompa-ycmaHoeKu murna KoHmypa. |
: Bpemsi ¢l | i “rg” ModpobHee cm. 7.4.2. :
I ] =
| NaTunk t | L_R_ K> Tonp MeHto npocmompa-ycmaHoeku repuoda onpoca |
| \hacTp. | | 60 c Tonp. ModpobHee cm. 7.4.2. |
| ] 7 | ] 2 |
d
| KoHTyp K _R{ L_R_ K> Kynp MeHto npocmompa-ycmaHoeKu KoaghguyueHma |
| HacTp. & [~ 0,5¢/ °C ynpasneHus Kynp. ModpobHee cm. 7.4.2. |
| | |
I W Kok £ _{}1 AN : = |
KOHTyp H. | K> TXO[J, MeHio rpocmMmompa-ycmaHO8KU oJsIHo20 xo0a

I 'HacTp. ¢ | “1 60c knanaHa Txod. ModpobHee cm. 7.4.2. |

—————— [
oy 5}1 : y @ MeHro npocMompa-ycmaHo8KU MUHUMAasIbHOU |
NS K WK>T |
g pacmk K| Pad MmN dnumernbHocmu umnynsca eo3delicmeusi Tumn |
| (Heaens _{}' | of c Ha knanaH. [TodpobHee cm. 7.4.2. |

| =

| | RiCeTesble | | WIK>  try MeHio npocmompa-ycmaHo8KU memrepamypbi |
| " Ihactp. @ : 7 500°C «Hopma» t3x. ModpobHee cm. 7.4.2. |
| & : v = |
| :4_%_ K> to MeHro npocmompa-ycmaHo8Kku memriepamypbl |
| | BbIKJ1 «Huxe» t2 . ModpobHee cm. 7.4.2. |
| : v > |
| | WK> <t MeHro npocMompa-ycmaHoeku memrepamypbi |
| :" 7 BbIKN «Asapusi Huxe» <t .. NodpobHee cm. 7.4.2. |
| | v = |
I : & K> >t MeHio npocmompa-ycmarosKku memnepamypbi |
| | 70,0 °C «Aeapusi ebiwe» >t# . [lodpobHee cm. 7.4.2. |
| | y = |
| L_R_ K> <t3 MeHto npocMompa-ycmaHoeku memepamypbi |
| | BbIKN «OepaHuyeHue Huxe» <t3 . ModpobHee cm. 7.4.2. |
| | v = |
| N K> >td] MeHro npocMompa-ycmaHoeku memrepamypbi |
| Nl BbIKJ «OeparuyeHue ebiwe» >13| . NodpobHee cm. 7.4.2. |

|

|
| ! X y MeHtro 3arycka pexuma asmoHacmpouUKu |
| <> |K> AsTOH napamempos peaynsmopa (Tonp u Kynp). |
| BbIKII ModpobHee cm. 7.4.2. |
I = |
| |

PucyHok 5 - CTpyKTypa MeHI0 HacTpOWMKM napaMeTpoB KOHTYpa ynpaBneHus
ansa cuctemsl BC (Tun koHTypa “'B”)

NMpumeuanue - -4 nepexon B menio yposHst HVXXHUWN npounssoanTcsa npy AnvTensHOM
(He meHee 4 c¢) HaxaTun kHonku “3”.
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O6waa CTpykTypa MEHI0 HACTPOMKM MapamMeTpoB KOHTypa ymnpaBfeHus KnanaHoM Ang
nogaepXXaHusa Temnepartypbl B nomeLeHnn (tun koHtypa “TT1”) npvBeaeHa Ha pUCyHKe 6.

:_ ~ YpoeHb BEPXHUI nonb30BaTenbckoro MeHIo (fopuaoHTanbHbIn) _:
|| Hacrpoiiku Kanenaapb Metiio krianana Metito acocos | |
L [TTR01A = 103-04-16 1= K> TR TH> “H1/27 & |
. f I I N
| [Ne160001 112:05 Be, 9T 9 e
& N
Tl w T - B
| '_}J._aTé - _I 4_%_ K> Tun MeHro npocmompa-ycmaHoeKu mura KoHmypa. |
| 'Bpemsi ¢l | ! “TI” ModpobHee cm. 7.4.2. I
I T = |
______ |
| Eﬂ,awwk t L_R_ K> Tonp MeHto npocmMompa-ycmaHoeKu rnepuoda onpoca I
I 'Hactp. ¢ | ™7 40 Mun Tonp. [ModpobHee cm. 7.4.2. I
| PR I |
E KoHTyp K _R> L_R_ K> Kynp MeHro npocmompa-ycmaHosKku KoaghbuyueHma
I HacTp. ¢ [« ——: 0,5c/°C ynpaeneHusi Kynp. NodpobHee cm. 7.4.2. I
I ! = I
| R ke LE R ; |
Pad KoHTyp H | P K> Txopn MeHro npocmompa-ycmaHo8Ku osiHo20 xoda
I {HacTp. | | 60 c knanaHa Txod. ModpobHee cm. 7.4.2. I
N I A l I
==t 5}1 [ I = MeHro npocmompa-ycmaHoeKu MUHUMarsbHOU
|| ™ Fpaduk K | Y[K> Tumn |
| ! P ' g - dnumensHocmu umnynbca 8o3delicmeusi Tumn |
| I_H_eEe‘l"__{}.' I Of C.:(> Ha knanaH. [ModpobHee cm. 7.4.2. |
|
—————— I
| | S CeTesble I: L_R_ K> t3x MeHto npocmompa-ycmaHoeku memnepamypb| I
I {HacTtp. ! 24,0 °C «Hopma» t3t. MoopobHee cm. 7.4.2. I
| & | v > |
I L_R_ K> tD MeHio npocmompa-ycmaHoeku memnepamypb! |
| | 20,0 °C «Huxe» t2 . NodpobHee cm. 7.4.2. |
|
I | I = I
| Rk <t MeHio npocmompa-ycmaHoeku memrepamypb! |
| <7 BbIKN «Asapusi Huxe» <t #.. ModpobHee cm. 7.4.2. |
|
| | v = |
| I E K> >t Metto npocmompa-ycma+osku memnepamypei |
| | BbIKI «Aeapusi ebiwex» >tE . [oopobHee cm. 7.4.2. |
| | v 2 |
| L_R_ K> <tdf MeHio npocmompa-ycmaHoeku memnepamypbl |
| I BbIKJ1 «OepaHudeHue Huxe» <t3| . ModpobHee cm. 7.4.2. |
|
| [ I = I
'WRIks > MeHio npocmompa-ycmaHoeku memnepamypb|
| ! > f(tHB) «OgzpaHuyeHue abie» >t . MModpobHee cM. 7.4.2. |
|
| | X Fpan:)MKj MeHio npocmompa-ycmaHoeku epaghuka |
I le t = f(trs) o2paHu4eHus memnepamypsi t-| =f(tHe). I
I ! — IS [ModpobHee cm. 7.4.3, 7.4.4. I
I ! I
| :f% K> AsToH MeHro 3anycka pexxuma asmoHacmpoUKu |
I T BbIKN napamempos peayrnsmopa. [TodpobHee cm. 7.4.2. I
| v @ |
I I

PucyHok 6 - CTpyKTypa MeHI0 HaCTpONKN napamMeTpoB KOHTYpa yrpaBreHns KnanaHom

YposeHb HXXHUIW nonb3oBaTenbekoro MeHto (BepTyKarnbHbIN)

ANa nogaep)xaHus TemnepaTtypbl B nomeweHun (Tun koHtypa “TIT7)
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7.4.2 Cnncok nporpammMmpyembix napameTpoB KOHTYpa npuBeaéH B Tabnuue 8.
Bxo1 B MEHIO MPOCMOTPa-YCTaHOBKM NapamMeTpa Npou3BoaMTCS NPU HaxaTum KHomnku “C”.
N3meHeHne napameTpa (MUraeT) NPOU3BOAUTCS C MOMOLLbIO HAXATUM KHOMOK “=” (+) unu

“0r ()

Bbixog 13 MeHI0 C COXpaHeHVMeM YCTaHOBIEHHOrO 3Ha4YeHUs napameTpa NPoV3BOAMTCS Npu
HaXxaTun KHorku “A”, 6e3 coxpaHeHWsl C BOCCTAHOBMEHNEM MPEXHEro 3HaYeHUst — NPU HaxaTum
KHoMkn ‘K7,

Tabnuuya 8

Mapa-
MeTp

Ha3HauyeHue

Tun

Tun KOHTYpa ynpaBneHus KnanaHom MOXeT NPpUHUMaThb crieyloLmne 3Ha4YeHus:
“CO” — nogaepxaHne TemnepaTypHoro rpadguka B CUCTEME OTOMNEHUS;

“'B” — nogaepxaHue 3agaHHOW TemnepaTtypbl BOAbI,

“TIN” — nopaepXaHne 3agaHHOM TemMnepaTypbl B MOMELLEHUN.

Tonp*

IMepuod onpoca (BpeMs peakuum CUCTEMbI)— MakcumarbHOe BpeMsi Heobxoanmoe
ANS U3MEHeHWsi TemnepaTtypbl B CUCTEME perynMpoBaHus nocne ynpasnsaoLwero
BO3ENCTBUA Ha KnanaH. [lnanasoH 3HayeHns napameTpa:

(2-60) muH - anga Tuna KoHTypa ynpasneHus “CO”, “TIT%;

(10-120) ¢ - anga TMnNa KoHTypa ynpasnexus “I'B”.

Kynp*

Koagppuyuenm ynpaesieHusi — Bpems paboTbl B CEKyHAAX NpMBoAa Npu U3MEHEHNN
TemnepaTypbl Ha 1 °C. nanasoH 3HavyeHusa napametpa — (0,2-4,0) c/°C.

Txon

Bpemsi nosiHo20 xoda — NOfTHOE BPEMS KranaHa U3 HUKHEro NoSoXKeHWs B BEPXHEE.
[unanasoH 3HayeHus napameTpa — (10-180) c.

Tumn

MuHumanbHoe eo3delicmeaue — MUHUMarnbHasa ANUTENbHOCTb UMMNYyNbCca BO3aen-
CTBUA Ha knanaH. [lnanasoH 3HavyeHusa napameTpa — (0,2-2) c.

tix

Temnepamypa “Hopma’— 3agaHHOe 3Ha4YeHue TemnepaTypbl ropsiyen Boabl B pabo-
Yyee BpeMs ansa tuna koHTypa “IB” un “TM”. na tuna koHTypa “CO” - 3TO BblYUCIEHHOE
no TemnepaTypHOMY rpaduky 3agaHHOe 3HaYeHue TemnepaTypbl TENSIOHOCUTENS.
[unanasoH 3HayeHusa napameTpa: (15-90) °C - gns Tvna kKoHTypa ynpasnenus “I'B”,"TI1”
t1X=f(tuB) °C - onsa TMna KoHTypa ynpasneHus “CO”.

t

Temnepamypa “Huxe”— 3afaHHOe 3HayeHue TemnepaTypbl ropsyen Boabl B Hepabo-
yee Bpemsi ansa Tuna koHTypa “I'B” n “TMN”. na tnna “CO” — 3agaeT 3Ha4YeHue Temne-
paTypbl, HA KOTOPYK MOXHO CHU3UTb TeMNepaTypHbIN rpacdmk B Hepaboyee Bpems.
[nanasoH 3Ha4YeHns napameTpa:

(10-70) °C unu “Beikn” - gnsa Tuna KoHTypa ynpasnenus “I'B”, "TI17;

(0 -10)°C - ANs TMna KoHTypa ynpasneHuna “CO”.

<t

Temnepamypa “OzpaHu4YeHue HUXe” — 3aJaHHOEe 3Ha4YeHne orpaHn4yeHne Temnepa-
Typbl TENSIOHOCUTENS (MNK BO3Ayxa B nomeLlleHun). MNpu ycnosum, koraa usmepeHHoe
TepMoaaTymKkoMm t4 3HavyeHue TemnepaTypbl taB CTaHOBUTLCA MEHbLLE YCTaHOBIIEHHO-
ro aHaueHus “<t1”, NPUOPUTETOM B YrpaBrieHUN KrnanaHoOM CTaHOBUTCA nogaepKaHue
3Ha4yeHus TemnepaTypbl taB = <l

[lvana3oH 3HavyeHns napameTpa:

“Bbikn” unu (10 - 70) °C - gns Tuna KoHTypa ynpaenenus “I'B”, "TM”";

“Bbikn” unu (10 - 70) °C nnu rpadomk t9|:f(tHB) - Ansa TMna KoHTypa ynpasnenus “CO”.

>t

Temnepamypa “OzpaHuyeHue ebiwe” — 3afjaHHOe 3HaYeHNe orpaHnyeHne Temnepa-
Typbl TenmnoHocuTens (Unu Bosayxa B nomewleHun). MNpu ycnoBuK, Korga namepeHHoe
TepMoaaTyMKoM t4 3HauYeHne TeMnepaTypbl taB CTaHOBUTLCS BOrblLLE YCTaHOBIEHHOIO

3Hauenws “>t™1” nprmoputetom B yrnpaBneHun KnanaHom CTaHOBWUTCS NoadepkaHue
3Ha4yeHus TemnepaTypbl taB < ">t

[vana3oH 3HavyeHns napameTpa:
“Bbikn” unu (20 - 120) °C - ons Tuna KoHTypa ynpasnenus “I'B”, "TI”;

“Bbikn” unu (20 - 120) °C unu rpacuk t9|:f(tHB) - Ans Tvna KoHTypa ynpasneHus “‘CO”.
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MpogomxkeHue Tabnuubl 8
Mapa-
MeTp

Ha3Ha4yeHue

Temnepamypa “Aeapusi HU)ke” — 3afaHHO€E 3Ha4YeHMe aBapUNHON TemMnepaTypsbl
TennoHocuTens (unu Bosayxa B nomelleHun). Npu ycnosum, korga naMepeHHoe Tep-
MoAaT4YMKOM t4 3HaYeHue TemnepaTypbl taB CTaHOBUTLCS MEHbLUE YCTaHOBMEHHOIO

3HayeHus “<t#’, NPMOPUTETOM B YNpaBfEHNN CTAHOBUTCA NOAAEP)KAHNE 3HAYEHUS

[Anana3oH 3HayeHns napameTpa:

“Bbikn” unu (10 - 70) °C - a4ns Tuna KoHTypa ynpasneHus “I'B”, "TM";

“Bbikn” unu (10 - 70) °C - ana Tuna KoHTypa ynpasneHus “CQO”.

Temnepamypa “Aeapusi eblwe” — 3afjaHHOE 3HAa4YEeHNE aBapUNHON TeMnepaTypbl
TennoHocuTens (unu Bosayxa B nomelleHun). Npu ycnosum, korga naMepeHHoe Tep-
MOAATYMKOM t4 3HaYeHne TemnepaTypbl taB CTaHOBUTLCS BonbLue YCTaHOBIIEHHOMO
3HaYyeHua “>t&”, NPUoOPUTETOM B YNpaBfeHUN CTaHOBUTCA NoaaepKaHne 3HauyeHus
Temnepatypbl taB < “>t#” n nHamkaTop “PexumM” - Ha4MHAEeT MUraTb KPacHbIM LIBETOM.
[AnanasoH 3Ha4YeHns napameTpa:

“Bbikn” unu (20 - 120) °C - ansa Tuna koHTypa ynpaenexus “I'B”, "TMN";

“Bbikn” unu (20 - 120) °C - ona Tuna KoHTypa ynpasneHus “CO”".

MoxeT npuHMMmaTh crneaytowme 3HavyeHus: “Bkn” n “Beikn”. MNpu yctaHoBke “Bkn” TTR
CaMOCTOATENBHO NPOU3BOANT BblYMUCIIEHNE 3Ha4YeHMa napameTpoB Tonp n Kynp

B TeYEeHMEe BPEMEHMU, 3aBUCALLEr0 OT 0ObeKkTa perynupoBaHus, Ho He 6onee 2 4 - ons
'BC n He bonee 6 4 — Ansa cUcCTeMbl OTOMMNEHUS.

NMpumeyaHusn

1MapameTpbl Tonp n Kynp moryt yctaHaBnmBaTbCs HENOCPELCTBEHHO MOSib30BaTENEM
unu BoluncnaTbea TTR B pexume “AToHactporika” (“ABToH"=Bkn).

PekomeHgaumm no nogbopy napameTpoB perynatopa Tonp v Kynp nonb3oBaTenem
npusegeHbl B NpunoxeHun [.

2 B 3aBMCUMOCTN OT YCTAHOBMEHHOIO TUMa KOHTypa ynpaBneHns KnanaHoM yCTaHOBKa
HEKOTOPbIX NapaMeTPOB MOXET OTCYTCTBOBATb.

ABTOH

7.4.3 Ans npocMoTpa-yCTaHOBKM TeMNepaTypHOro rpaduka perynmpoBaHus Heobxoammo
BOMTY C MOMOLLLIO HaxaTusi KHoMKu “¢J” (cM. pucyHOK 4 ) B MeHio «[padmkdt t=f(HB)».

BBopg 3HayeHui TemnepaTypHoro rpaduka (“remnepartypa nogayv - TemnepaTypa Hapy>XHOro
BO3ayxa”, “TemnepaTypa obpaTku - TeMnepaTtypa Hapy>XHOro Bosayxa’, “rTemnepaTypa CMeLLUaHHOM
BOAbI - TeMnepaTypa Hapy>XHOro Bo3agyxa”) Npon3BoauUTCA MO BOCbMW TOYKaM OMOPHOW Temnepa-
Typbl (TemnepaTypa Hapy>XHOro BO34yxa), HauYMHas C MUHUMAarbHOro 3HayeHust MmHyc 25 °C.
[wanasoH BBOAMMBbIX 3Ha4YeHun Temnepatyp ot 10 go 120 °C, war ycrtaHoskn 1 °C. Npn npome-
XYTOUYHbIX 3HA4YEeHMAX TemnepaTypbl Hapy>XHOro Bo3gyxa TTR Bbluucnset Tpebyemoe 3HayeHue
3aaHHON TemMnepaTypbl NyTEM annpokcumauum rpaduka.

Mprmep BHeLWHero BMaa temnepatypHoro rpadmka f(tHB) o6bekTa npuBeéH Ha pucyHke 7.

.. too, C
mouka Ne1 ——_ ™ e T
mouka Ne2 \\..\ 1 mouyka Ne6
moyka Ne3 \\"-u\_\ T moyka Ne7
moyka Ne4 /:"::-L_H__H/ T — moiKka Ne8
mouka Ne5 — R
tHE, T

30 25 20 45 A0 5 0 5 10 15 20
PucyHok 7 - TemnepaTypHbIn rpacmk
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CTpyKTypa MEHI0 MPOCMOTPa-yCTaHOBKM TeMrepaTypHOro rpaduka perynmpoBaHus 1
npumep nporpammupoBaHus Toukn Ne1 rpadouka npuBeaeHbl HUXe.

r 1
| N Mpadukt OnopHas memnepamypa (memnepamypa HapyXHo20 6o30yxa tHe) |
— memrnepamypHO20 epaguka.
| i_ t = f(tns) . P |
: : A | Homep moyku memnepamypHo20 epaghuka. :
[ v 1
| R_ K> f(1) d > K>/ f(1) 1< MeHto npocmompa-ycmaHo8Ku memnepamypbi tco |
| r_ -25;. 65 |« S -25: 65 (Mueaem) dns mouku Nel memnepamypHo20 epaghbuka. |
| v @ |
| | R_ K> f(2) MeHo npocmompa-ycmaHoeku memrepamypsl tco |
| }" -20: 57 0nsi moyku Ne2 memnepamypHo20 epaghuka. |
| v © |
[ eHI Mpocmompa-ycmaHo8KU memrepamypbi tco
&K 1(3) M |
| :“ .15 52 0ons moyku Ne3 memnepamypHo20 epachuka. |
I T
=
: : RiK> Ri‘)‘] MeHro npocmompa-ycmaHoeku memrepamypsi tco :
— “
| :M_ i | 01 mouku Nel memnepamypHo20 epaghuka. |
I N
| v
| NI'S MeHro npocmompa-ycmaHoeku memrepamypsi tco |
| PAd K> f(8) |
| 10: 35 0151 moyku Ne8 memnepamypHo20 epachuka. |
| « 2> | |

YposeHb HVXKHUI nonbsosatensckoro meHio HACTPOMKA

PucyHok 8 - CTpyKkTypa MeHI0 HacTpPOnKn TemnepaTypHoro rpaduka

M3meHeHne 3HavyeHns napameTpa (MMraeT) NpoM3BOANTCS C MOMOLLBIO HAXXaTuU KHOMOK
“I:D” (+) Unm u&n (_)-

CoxpaHeHue B namsiT TTR yCTaHOBIIEHHOIO 3HAaYeHMs napameTpa HaxaTum KHonkm “¢”,
6e3 coXxpaHEeHUss C BOCCTaHOBMNEHNEM MPEXHETO 3HAYEHMSA — NMPU HaXKaTUU KHOMKKN ‘RS,

7.4.4 B mogyne ynpasneHus TTR goctynHa yHKUMS BEPXHETO (MU HUXKHENO) OrpaHnNYeHns
TemnepaTypbl TENSIOHOCUTENSA NO MECTY YCTaHOBKM TepMmoaaTtyuka t4.

B cnyyae yctaHOBKM napameTpa OorpaHUYeHue Bbille “>t1” 1 npu yCrnoBuun, Korga namepeH-
HOe TepMogaTyYMKoM t4 3HayYeHue TemnepaTypbl taB CTaHOBUTLCS BOMbLUe YCTaHOBIIEHHOIO
3HaueHus “>t>1”, NPUOPUTETOM B YNpaBiEHNN KranaHOM CTaHOBUTCA nNoaaepXaHue 3Ha4YeHus
TemMnepaTypsbl taB sl Mpwn ycTaHoBKe “>t31"=Bpikn dPYHKUNSA OrpaHUYEHNS BbIKIOYEHa.

B cny4ae ycTtaHOBKM napameTpa OrpaHUYeHne Huxe “<t1” 1 npm yCrnoBuu, Korga namepeH-
HOe TepMogaTyYnKoM t4 3HayYeHue TemnepaTypbl taB CTaHOBUTLCS MEHbLUE YCTAaHOBMEHHOMO
3HaueHns “<t1” NPUOPUTETOM B YNpaBieHUN KranaHoM CTaHOBUTCA nogaepxaHue 3HavyeHus
TemnepaTypsbl taB 2 “etA”, Mpun ycTtaHoBKe “<t7=Bpikn PYHKUMSA OrpaHMyYeHns BbIKIoYeHa.

B cnyyae yctaHoBku napametpa “<t9|”=f(HB) nnu “>t9|”=f(HB) orpaHuyeHue Temnepatypbl
TEeNnoHoCUTENa NPOU3BOAUTCA MO TemMnepaTypHoMy rpaduky. B aTom cnyyae B CTPYKType MeHIo
HaCTPOWMKM NOSIBASETCA OKHO ANS BBOAA rpaduvka orpaHn4eHnsa Temnepartypsbl «Fpadmk». Beog
Touek rpacduka t*l”=f(HB) orpaHuyeHus TemnepaTtypbl TennoHocuTens (“Temnepatypa nogadum -
TemnepaTypa HapyXHOro Bo3agyxa”, “rTemnepaTypa obpaTtku - TeMmnepaTypa Hapy>XHOro sosgyxa” u
T.N.) NPOM3BOAUTCS aHaNoOrM4YHO BBOAY TeMnepaTypHOro rpaduka perynmposanms (cm. 7.4.3).

Bxo/, B MEHIO MPOCMOTPAa-YCTaHOBKW NapameTpa Npon3BOaUTCS MPU HaxaTum KHonkn “¢”,

N3meHeHne napameTtpa (MUraeTt) NPou3BOAWUTCH C MOMOLLBIO HaXaTui KHOMOK ‘B (+) unu
“Ib” (). BbIX0o[ M3 MEHIO C COXpPaHEeHWEM YCTAaHOBMEHHOro 3HaYeHus napameTpa Npou3BOAUNTCA
NPy HaxxaTum KHonku “¢1”, 6e3 coxpaHeHUs! C BOCCTAHOBIIEHUEM MNPEXKHEro 3HaYeHMs — Npu Haxa-
TN KHOMKKN ‘RS,
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7.5 lNporpammmnpoBaHme napamMeTpoB KOHTYypa yrnpaBneHus Hacocamm

7.5.1 [Ana npocMoTpa-yCTaHOBKM NapamMeTpoB KOHTypa ynpaBrfieHuMst Hacocamu Heobxoammo
BOWTM COrMacHoO pucyHky 2 B MeHio «KoHTyp H HacTp.».

O6Lasa cTpykTypa MeHI0 HacTpOMKM napamMeTpoB KOHTypa ynpaBfeHns Hacocamu npusege-
Ha Ha pucyHke 9.

:— ~ YposeHb BEPXHWUI nonb3oBaTensckoro MeHio (FopusoHTanbHeli) _:
| Hactpoitku Eal”_et'Ea_p_b Metto Knanara Metito Hacocos | | |
[ [TTR-01A ™ 103-04-16 1> K> “CO") TH> "H121 ) |
" | 'l 1 T 'lE] |
| [Ne160001 112:05 B 8T o8Bl
T
. — 1
T ' |
| 'Nata | WS[IH> Tun MeHto npocmompa-ycmaHo8Ku mura KoHmypa |
| 'Bpemsi ¢l : :‘" “H1/2” ynpasrneHus Hacocamu. ModpobHee cm. 7.5.2. |
3. Z | ;] @
: | Datun t |  W[H> ABP Menio npocmompa-ycmaHoeku ABP. :
| 'HaCTp A :'_ Ja lNodpobHee cm. 7.5.3. |
T |
| R iee —1— - —& l NS y 2 MeHto npocmompa-ycmaHo8KU aKmueHO20 |
| Kowtyp K ' ] H> Bxczﬂ, YPOBHS cugHana om damyuka cyxoao xo0a |
| H?E’T_f_ _@J | A5=0 no exody “[]5”. [ModpobHee cm. 7.5.4. |
| R (K w Cﬂ‘ :RS v é = MeHro npocmompa-ycmaHo8KU akmueHO20 |
| OHTYP e - > X?‘”‘ YPOBHSI cu2Hana om damyuka HeucrnpasHocmu |
| HaCT_f Sl ": Df‘; Hacoca o exody “[]6”. [ModpobHee cm. 7.5.4. |
| TEpprAEy ' |
| E "pacpuik K: L_R_ K> Tn3 Mepuod nepe3sarnycka koHmypa Hacocoe Tr3. |
| :_H_eE'-ef;'___' 1y [ModpobHee cm.n.7.5.5. |
{ y =2
| ECeTeBble | |
| :_HaCTp Pl | |
: ; 3 Mpumeuanue — “J{L“ - nnutensHoe HaxaTue (He meHee 4 ¢) KHonkK “ I~ :
| |

YposeHb HXKHUW nonb3oBaTenbCckoro MeHo (BEpTUKabHBbIA)

PucyHok 9 - CTpykTypa MeHI0 HacTPOWK1 NapaMeTpOB KOHTYpa ynpaBneHust Hacocamu.

7.5.2 Tun KOHTYypa ynpaBneHnss Hacocamm MOXeT NPUHMMAaTbL 3HaYEHUs!, CMINCOK KOTOPbIX U
COOTBETCTBYHOLLMI UM anroputMm paboTbl npuseaéH B Tabnuue 9.

Bxo/, B MEHI0 MPOCMOTPAa-YCTaHOBKW NapaMeTpa Npon3BOaUTCS MPU HaxaTum KHonku “¢”,
N3meHeHne napameTpa (MUraeT) NPOU3BOAUTCA C MOMOLLbIO HAXATWUIM KHOMOK “=” (+) unmn “&” ().

BbIxo4 13 MeH ¢ cCoXxpaHeHWeM YCTaHOBIEHHOMO 3HaYeHNsa nNapameTpa Npou3BoaAUTCS Npu
HaxxaTum kHonku “¢J”, 6e3 CoxpaHeHUsi C BOCCTaHOBIIEHMEM NPEXHErO 3HAYEHUS — NPU HaXKaTUK
KHOMKK ‘R,
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Tabnuuya 9

Tun

OnucaHue paboTbl

Bbikn

ynpaeneHue Hacocamu 8bIKITI04Y€eHO.

“H1”

B pabome Hacoc 1.

BkntoyeHa 3awjuma om omcymcemeusi mernyioHocumersisi 1o cuaHasy Ha exoode “/[]15”.
B cnyyae ycmaHoeku napamempa “ABP’=[]a 600 8 pabomy pe3epgHo20 Hacoca 2
rnpouseodumcs rnpu pasoMkHymom (“Bxod [67=1) unu 3amkHymom (“Bxod [6”=0)
KOHmaxkme Ha exoode “[]6”.

“H2”

B pabome Hacoc 2.

BkntoyeHa 3awjuma om omcymcemeusi mernsioHocumersisi rno cuaHasy Ha exoode “/[]15”.
B cnyyae ycmaHoeku napamempa “‘ABP’=[]a 800 e pabomy pe3epsHo20 Hacoca 1
rnpouseodumcs rnpu pasoMkHymom (“Bxod [67=1) unu 3amkHymom (“Bxod [J67=0)
KOHmaxkme Ha exoode “[]6”.

“H1/2”

lNonepemeHHasi paboma Hacoca 1 u Hacoca 2 (Yepe3 Hederli).

BkntoyeHa 3awuma om omcymcemeusi mernoHoCcUmersisi rno cuaHarsy Ha exoode “/[]5”.
lMpu ycmaHoske napamempa “ABP”=[]la u Hanu4usi Ha exode ‘[]6” cuzHana Heuc-

rnpasHocmu 8 pabome Hacoca rpou3sodumcs 8600 8 pabomy pe3ep8HO20 Hacoca.

13 HT”

BkntoyeHue Hacoca 1 npou3sodumcs 8 criydae, koeda 8 KOHmMype yrnpasneHus
KnanaHa 3HadyeHue yripasssoweld memrnepamypbl cmaHosumcs 6ornbwe 3adaHHOU
memrnepamypebl.

BkntoyeHa 3awuma om omcymcmeusi mernsioHocuUmersisi rno cuaHarsy Ha exoode “/[]5”.
lMpu ycmaHoske napamempa “‘ABP”=[]a u Hanu4usi Ha exode ‘[]6” cueHana Heuc-
rnpasHocmu 8 pabome Hacoca rpou3sodumcs 8800 8 pabomy pe3ep8HO20 Hacoca.

MpumeyaHue — YcraHoBka akTuBHOro ypoBHs (0 unu 1) curHana HencnpaBHOCTM Hacoca no
Bxoay “[6” nponssoguTcAa npu nporpaMmmupoBaHum napameTtpa “Bxopg [6” (cmoTpu 7.5.4).

7.5.3 Bxog B MeHI MpocMoTpa-ycTaHoBKM napametpa ABP npousBoauTcs npu HaxaTum

KHOMKM “&” (cM. pucyHOK 9). BHELLHWUI BUL, OKHA MEHIO NMPUBEOEH HUXKE.

MameHeHne napameTpa (MUraeT) NpousBOAWUTCS C MOMOLLBIO HaXaTWil KHOMOK “©” (+) unu

o).

- H> ABP .| MeHto npocmompa-ycmaHoeku ABP
A
dy N
H> ABP | .. Tekywee cocmosiHue napamempa

------ (Muzaem).

MapameTtp ABP moxeT npuHumaTth 3HadeHne “ABP”=[a unn “ABP”=HerT.

Mpn yctaHoBke napameTtpa “ABP”=[a n B cnyyae HeucrnpaBHOCTM B paboOTe OCHOBHOIO

Hacoca npou3BoanTCsa BBOA B paboTy pe3epBHOro Hacoca. Npu cbpoce napametpa “ABP’=HeTt
He NPoU3BOAMTCA ONPOC COCTOSIHUSA AaTyMKa HEUCNpPaBHOCTU Hacoca no Bxoay “[6”.

CoxpaHeHne B TTR yCTaHOBEHHOrO 3Ha4YeHUs napameTpa (M1raeT) NpoM3BOANTCS NPU
HaxxaTum kHonku “¢J”, 6e3 coxpaHeHUsi C BOCCTaHOBIIEHMEM NPEXHErO 3HAYEHUS — NPU HaXKaTUK
KHOMKM ‘R,
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7.5.4 Bxoa B MEHIO NPOCMOTpa-yCTaHOBKM NapameTpa akTUBHOMO YPOBHS CUrHana
oT AaTumkoB no eBxoay “A5” nunu “[6” NPon3BOANTCA NPU HaXaTUM KHOMKK “¢1” (CM. pUCYHOK 9).
BHewWwHUN B OKHa MeHI0 NpuUBEaEH HUXKeE.

H> Bxog-{— Metto npocmompa-ycmaHoeku
> _ aKmueHo20 ypo8Hsl cueHasa om
05=1 Odamyuka no exody ‘5" (*46").
A
4, %
H> Bxon .- Tekywee cocmosHue napamempa
L (Muzaem).
A5=1
el

MameHeHne napameTpa (MUraeT) NPOM3BOANUTCS MPU HAXKATUM KHOMOK ‘%" (+) unm “I&” (-).

MapameTp MOXeT MNpuMHMMaTb ABa 3Ha4YeHWA COOTBETCTBEHHO «0» - aKTUBHbLIN YPOBEHb
BXOLHOrO CuUrHana «Hu3kum» (BXO4 3aMKHYT) unn «1» - akTUBHbIA YypPOBEHb BXOAHOrO CuUrHana
«BbICOKMINY (BXOL4 PA30MKHYT).

CoxpaHeHune B TTR yCTaHOBSIEHHOrO 3Ha4YE€HUs NapameTpa NPoOM3BOAUTCS NPU HaXXaTum
KHOMKK “c1”, 6e3 COXpaHEHNsI C BOCCTAHOBMEHUEM MPEXHEro 3HAYEHUst — NPY HaxaTum KHoMku ‘&7,

lMpumepsbi:

1 lNpu ycmaHoske napamempe “Bxod [J5”=1 u pa3oMKHymom KOHmMakme Ha exode “[]5”
8KII0Haemcs 3awuma Hacocoe om “cyxoeo xooa’.

2 lNpu ycmaHoske napamempe “Bxod []6”=0 3aMKHymbIl KOHmMakm Ha exode “[]J6” coom-
gemcmeyem HeucrpagHOMY COCMOSIHUK Hacoca U rnpu ycmaHoske napamempa ‘ABP”=[]a
rpou38o0umcs 8KIIHYEHUE pe3epeHO20 Hacoca.

MpumeyaHus

1 3aBopckaa yctaHoBka: «Bxoa [A5»=0, «Bxog [06»=0.

2 B moayne ynpasneHna TTR npegycmoTpeHa nporpaMmHas 3agepxka cpabaTbiBaHUA no
YPOBHIO BXOOHOro curHana, nossonstwowass TTR He oTpabartbiBaTb CryvanHble cKauykoobpasHble
curHanbel Ha Bxogax “05” n “[16”. Bpemsa 3agepxku cpabaTbiBaHus no Bxogam “[5” n “[06”
cocTtaBnseTt cooTBeTcTBeHHO 3 ¢ u 20 c.

7.5.5 YctaHoBka napameTpa Tn3 no3BonsieT nepesanycTuTb LMK YNpaBneHust Hacocamu B
crnyyae HacTynneHust cobblTusi aBapum No ABYM HacocaM. BHewHwuin BMA okHa MeHHo npuBenéH
HUKE.

OKHO MEHI0 MpocMompa-ycmaHo8Ku

R H> Tng - rnepuoda rnepesanycka Tna.
1y
al K
! NS 3HayeHue napamempa
H> Tns
S P Tekywee cocmosiHue napamempa
a (muzaem).

MameHeHne napameTpa (MuraeT) nNpousBOOUTCS NPU HAXaTUM KHOMOK “B” (+) mnu el (-)-
[vana3oH nameHeHus napametpa (Bbikn, 1...24) u.

CoxpaHeHne B namatM TTR ycTaHOBMEHHOro 3Ha4YeHWd napameTpa MNpou3BOAUTCH MNpu
Ha>KaTVIVI%KHOHKVI “‘’, e3 coxpaHeHWss C BOCCTAHOBIIEHNEM MPEXHEr0 3HAYEHUS — NPU HaXaTUm
KHOMKKN ‘=7,
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7.6 MNporpammupoBaHne HegeNbHOW NporpamMmel

7.6.1 B pexume “llporpamma” BO3MOXHa YCTaHOBKa ANSA KaXOoro AHA Hegenwn OO OBYX
nepvoaoB, COCTOSALLMX M3 Hayana v KoHLa BpeMeHU AeNCTBUS YCTaBku TemnepaTypbl t3t “Hopma”
n tD “Huxe” (cMm. pucyHok 10).

t,°C A
t

)

20 Ti% T ™% T T1
I[Is —»| Bt » Cp

v

PucyHok 10 - BpemeHHOW (HeaenbHbIn) rpadmk
Mpn nepexoae BpemeHn cyTok TTR npogomkaeT paboTy No NpeawecTBYOLWEN BPEMEHHOMN
yCTaBKu TemrepaTypbl O HACTYMMeHUss HOBOW.

7.6.2 CTpyKTypa MEHIO HAaCTPOMKM HeaenbHOro rpaduvka u npumep NporpamMmmMmpoBaHuns
BpemeHHoro nepmnoga Ne1 “Hopma” B noHegenbHUK NpuBeaeHbl HUXeE.

:_ ~ YposeHs BEPXHWV nonb3oBatensckoro MeHio (ropuaoHTankHelil) 1|
| HacTpowkun Ea_n_etlga_pl: MeHio knanaHa MeHto Ea_cgc_;os |
L JTTRO01A 2 103-04-16 1 JK> TR 1 JH> HL2" 2|
| |[Ne160001 "112:05 Be L____ﬂ*_’r__' "0 8] |
4 S ]
I N v B
| FeYo %1 LeHb Hedenu: “TIH” - [ToHedenbHUK, “BT” - BmopHuk, “Cp” - cpeda, |
| Aata ! { “Yr’- Yemeepe, ‘TIT" - MamHuua, “C6” - cy660ma, “Bc” - ockpecerbe. |
| Bpems d | / |
| " L |
Rlﬂ,aT‘-WIK t R_ K>I/t{} -1 R K> 3¢ -1 - Bpewmsi (Mueaem) Haydana pabomsl ycmasku
| \HacTp. o | 1 1Mh 07:00 le -~ M 07:00 -7 8pemenrozo nepuoda Nel “Hopma’. |
o TR S I T A v |
|| Wi KomTyp K ! | WIK> t 14" lNopsiOkosbiti Homep spemeHHOoz20 nepuoda Nel “Huxe”. |
| <_I:_HaCTp Al r__ MH 10:00+------------"~ Bpewms Havana pabomsi 8 “TIH” ycmasku “Huxe”. |
o R S I u |
|| Wi KoHTyp Hl i | Rk Y 24T lNopsdkoenil Homep epemeHHo20 repuoda Ne2 “Hopma”. |
| <_ILHaCTp A\ r" MH 18:00-f-----------=--" Bpems Hayana pabomsi 6 “[1H” ycmasku “Hopma”. |
| v Gl | v © |
| | W[rpaguk K= | W[K> t -2} opsidkosenili HoMep epemeHHo20 repuoda Ne2 “Huxe”. |
| 7 Hegens ES— - —:4_ |1 MH 23'00- ---------------- Bpewms Havyana pabomsi 8 “[TH” ycmaeku “Huxe”. |
| ! > |
| |Rigsmsie: | & |
|CeTeBble | Pad |
| 7 [
|| hactp. &) AR |
| g | > |
| R[> 5% 2] [Topsidkoebili Homep 8pemeHHoz2o nepuoda Ne2 “Hopma”. |
| i‘u Bc 18:00-}--------------- Bpewmsi Ha4ana pabomei 8 “Bc” ycmasku “Hopma”. |
| ! = |
| : RIK> 13 -2 J--""" [NopsidkoebIl Homep epemeHHO20 repuoda Ne2 “Huxe”. |
| il Bc 23:00-}------------"-- Bpewms Havana pabomsi 8 “Be” ycmaeku “Huxe”. |
| v => |
| |

b— — — — — —_— —_—— — —_——_——_——— e —— — e — e e — e — —_— —_

PucyHok 11 - CTpyKTypa MEHI0 HaCTPONKN BPEMEHHOIO (HeaesibHOoro) rpadumka.
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M3meHeHue 3HavyeHns napameTpa (MUraeT) NpoM3BOANTCS C MOMOLLBIO HAXKaTU KHOMOK
“@” (+) unm “&” (-). OnanasoH nameHeHus napametpa — (0-23) y. Mpwu 3HauYeHUn “--:--" BKIIOYEHNE
COOTBETCTBYHOLLEr0 TemMnepaTypHOro pexuma wurHopupyetcs u bygoet npogomkatb paboTtatb
npeablaylias ycraska.

CoxpaHeHne B TTR yCTaHOBIIEHHOrO 3Ha4YeHUs NapameTpa NPoM3BOAUTCS NPU HaXxaTum
KHOMKK “C1”, 6e3 COXpaHEHWs1 C BOCCTAHOBMEHNEM MPEXHEro 3HAYEHUst — NPY HaXaTum KHOMKu ‘&7,

MpumeyaHusn

1 lMpwn oTcyTCcTBUM B HedenbHOM rpadmke ycTaBku TemnepaTtypbl AN BCEX OHEN Hepenuv
TTR B pexume “lporpamma” 6yaeT nogaepmeaTb 3a4aHHOE 3HaYeHne TemnepaTtypbl « Hopmar

2 [Ina Tuna KoHTypa ynpasneHus knanaHa “I'B” npu yctaHoBneHHOM napameTpe “t2"= Bblkn
BO BpeMsi AENCTBMSA YCTaBkN t3 NpoM3BOAMTCS BbIKMOYEeHNe paboTbl HACOCOB.

7.7 MNporpammmnpoBaHne ceTeBbIX HAaCTPOEK

7.7.1 Mpu nogrotoeke TTR k paboTe B ceTn nHtepdenca RS485 cnegyet npoBeputb 1 Npm
HeobXo0aUMOCTM YCTaHOBUTbL CeTeBble HACTPOMKN — afpec B CETU U CKOPOCTb obmMeHa. [ns atoro
Heob6xoaumMo BonTH B MeH0 «CeTeBble HAacTp.» (CM. pUCYHOK 12).

Npumeuanue — ‘L) “ - nnutensHoe HaxaTue (He meHee 4 ¢) KHomky “JL“.

:_ © YpoBeHb BEPXHWI NOMb30BaTeNbekoro MeHIo (TOpU3oHTanbHbIA) 1|
|| Hacrpoitkw Kanenpape Metiio knanaria Mettio Hacocos | |
| L,|TTR-01A % 103-04-161~ K> B 1 JHS “H12 | ™ |
Ne160001 "112:05 Bc| B Ty g |
| gttty diaudi e—__1_1 e—___—_1 |
e _____
s B
| 'NaTa | |
[ Bpeun g |
33 .
| Eﬂamwk t R_ CeteBon Y Ceteson | MeHro npocmompa-ycmaHosKu |
| tHacTp. : :4_ agp. 1 |«--qHagp. 1 cemegozo adpeca (Muzaem). |
| s | > |
R 77 ! I
hal . |
| & CeTeBble _R» L__ CkopocTb R‘ CkopocTtb d MeHro npocmompa-ycmaHosKu |
| HacTp. ¢ |- 19 200 |[«--4 19 200 cKkopocmu obmeHa (Mu2aem). |
| v & y = |
| |
| |
| |

YposeHb HIXKHUI nonb3osaTensckoro MeHio (BepTukanbHbIN)

PucyHok 12 - CTpyKTypa MEHI0 HaCTPOWKM CETEBbLIX NapamMeTpoB

M3meHeHune 3HavyeHnst napameTpa (MUraeT) NPoM3BOANTCS C MOMOLLBIO HAXKaTWU KHOMOK
‘= (+) nn T (-).

M3meHeHne ceTeBOro agpeca opraHM3oBaHoO Mo umkny ot 1 oo 246.

M3meHeHne ckopocTn obmeHa OpraHuM3oBaHO MO UUKIY U MOXET MpuvHMMAaThb criegyolime
3HaveHus: 2400, 9600, 19200, 115200 6uT/c.

CoxpaHeHne B TTR yCTaHOBIIEHHOrO 3Ha4YeHUs napameTpa NPoM3BOAUTCS NPU HaXaTun
KHOMKK “c1”, 6e3 COXpaHEeHWs1 C BOCCTAHOBMEHUEM MPEXHEro 3HAYEHUS — NPU HaXKaTum KHOMKK ‘&7,
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7.8 NIameHeHne pexuma paboTbl KOHTYpa

7.8.1 [na u3MeHeHUss pexuma paboTbl KOHTypa YMpaBfeHWst KramaHoM WIn KOHTypa
ynpaeneHus Hacocamm HeobXxoaMMo BONTM B COOTBETCTBYHOLLLEE MEHIO COMNAacHO puUCyHKa, npuBe-

OEHHOIo HMXxe.

MNpumeuanue — ‘I “ - gnutensHoe HaxaTue (He MeHee 4 ¢) kHonku “<L“.

:_ YposeHb BEPXHUW nonb3oBaTenbCckoro MeHio (FopU3oHTanbHbINA) ]I
|| Kanetaaps Metito knanaria Metito Hacocoe Hactpoitku | |
 L,[03-04-16] = K> B | TH> “HU2 D JTTR-O01A 12|
| [12:05Bc TR fla | “{Ne160001, |
e e L gy
e
N 7
| Pexum K » Pexxum K MeHto npocMompa-ycmaHo8KU pexuma KoHmypa yrnpasneHusi |
N A N ngwy 1 knanaHom. [ModpobHee cmompu 7.8.2, 7.8.3. |
| T, |
Y [Pexum H » Pexxum H MeHro npocmompa-ycmaHOo8KU pexxuma KoHmypa ynpaeneHusi
: ] el 4----5-@ ™ Hacocamu. [ModpobHee cmompu 7.8.4, 7.8.5. :
I |
| |
| |

YposeHb HVXKHUW nonb3osaTenbckoro MeHio (BepTyKanbHbIiA)

PucyHok 13 - CTpyKTypa MeHI0 HacTpPorKKN pexnma paboTbl KOHTYpa

7.8.2 Pexum paboTbl KOHTypa ynpaBfieHMsl KnanaHOM MOXET MpuvHMMaTb crnegyoLlimne
3Ha4YeHus:

O - paboTa octaHoBneHa (pexum “OctaHoB”);

— paboTa no BpeMeHHon nporpamme (pexum “INporpamma’);
o paboTa B NOCTOAHHO HOpMarnbHOM pexunme (pexum “Hopma”);
p) paboTa B MNOCTOAHHO MOHMXKEHHOM pexume (pexum “Huxe”);
N - pa6ota B pexume “Py4Hoir”.

BbiGop pexmma npousBoanUTCA NepemelLeHeM Kypcopa Npu HaxkaTuu KHoMku “=~. Kypcop
BbIOpaHHOro pexvma Muraer.

CoxpaHeHne B TTR yCTaHOBMEHHOrO 3HAYE€HMS NapameTpa NPOM3BOAUTCS NPU HaXaTun
KHOMKK “c1”, 6e3 COXpaHEeHNs1 C BOCCTAHOBMEHUEM MPEXHEro 3HaYeHNst — NPy HaxaTum KHomnku ‘7.

7.8.3 lNpwn BbIGope pexunma paboTtbl “Py4yHoOn” nosBnaetca OOMNOSHUTESNIbHOE OKHO MEHI0
Ans nposepkn paboTbl kNanaHa (penerHbix Boixogos TTR).

BHelWwHUN B OKHa MeHIo B pexnme “Py4yHoin” npuBedEH HuxXe.

KoHmyp knanaHa Pexum “PyyHou”

‘K> PyyH--
-+ T

HanpasneHue nepemeuweHus:
T - omkpbims;
d - 3aKpbimb.

Mpn HaxaTun N yaepxaHuM KHOMKK  “+” (OTKPbITb) MM “-” (3aKpbITb) NPOM3BOANTCS Nepe-
MeLleHne KnanaHa B COOTBETCTBYIOLLEM HanpaBneHuun.

Mpy HaxaTuM KHOMKM “kS” mpoucxoguT BbIXod M3 pexuma “PyyHoi” ¢ yCTAHOBKOW pexmnma
paboTbl KOHTYpa ynpasreHus knanaHom “OcrtaHoB”.
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7.8.4 PexvMm paboTbl KOHTYpa ynpaBrneHUs Hacocamy MOXeT NpUHMMaTh cregyowme
3HaYeHUs:

O - paboTa octaHoBneHa (pexum “OctaHoB”);
— paboTta B aBTOMaTU4ECKOM pexnme (pexunm “Nporpamma’);
TN — paBota B pexxume “PyuHoir”.

BbiGop pexvMma npousBOAUTCA NepeMelLeHeM Kypcopa Mpu HaxkaTuu KHOMkK “=~. Kypcop
BbIOpaHHOIo pexuma Muraer.

CoxpaHeHne B TTR yCTaHOBEHHOrO 3HaYE€HMs NapameTpa NPOM3BOANTCS NPU HaXaTun
KHoMKM “J”, 6e3 coxpaHeHWs1 C BOCCTAHOBMEHNEM MPEXHEro 3HaYeHNs1 — NPU HaXXaTun KHOMkn ‘<7

7.8.5 lNpu BbIGOpE pexrnma “Py4yHON” nosiBNsieTCA JONOSHUTENBHOE OKHO MEHHO MPOBEPKU
paboTbl HacocoB (penerHbix BbixogoB TTR), gaTtumMka cyxoro xoga (Bxoa “A5”) n paTtymka
HeucnpaBHOCTU HacocoB (Bxog “[06”).

BHewWwHUN BUA OKHa MeHI0 B pexnme “Py4yHoin” npuBenEH HXe.

KoHmyp Hacocoe Pexum “PyuHou”

‘H> Py4yH-
CocmosHue exoda [J5” u “[6”. =1~ e | CocmosiHue Hacoca:
“8” - 8bICOKOE (pa3oMKHym); [ - exnmoyeH Hacoc 1;
‘H” - Hu3koe (3aMKHym). I - eknroueH Hacoc 2.

“on

Mpn HaxkaTnmn n yaep>kaHUM KHOMKK
Hacoca 1 unu Hacoca 2.

unm “+” NnponsBoanTCS BKIOYEHNE COOTBETCTBEHHO
BHUMAHME: 3ALLUTA HACOCOB B PEXUME “PYYHOW” OTKIIOYEHA.

Mpy HaxkaTUM KHOMKKU “kS» nponcxoauT BbIXOA M3 pexuma “PyyHOW” C yCTaHOBKOW pexuma
paboTbl KOHTYpa ynpasneHus Hacocamu “OcTaHoB”.
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8 NMOPAOOK PABOTHI

8.1 Paboty ¢ TTR npoBoguTb B cnegytowemM nopsigke:
1 MoarotoButb TTR K paboTe B cooTBeTCTBUM C TpeboBaHnammu pasgenos 7 n 10.

2 BkntounTb NUTaHMe.

lMocne camoTecTMpOBaHUA MOAyMb YNpaBneHUa nepexoauT B pexum paboTbl yrnpaBrieHus
KnanaHoM 1 HacocamMu, yCTaHOBIEHHbIM NONb3oBaTeniem cornacHo 7.8.

3enéHbin uBeT uHamkatopa «PeXwum» COOTBETCTBYEeT HOpMarbHOM paboTe yCTponcTBa
OTCYTCTBMIO aBapunHbIX (HEWTaTHbIX) CUTyauun B cucteme ynpasneHus. [lpu aTtom, muraHue
NHOMKaATOpa COOTBETCTBYET aBTOMATUYECKOMY pexumMy paboTbl KOHTYpa (pexunm “Mporpamma’), a
OTCYTCTBME MUTraHuUs Hankatopa — pexunmy “OctaHoB”.

3 lNMpu npoBegeHnn nyckoHanago4vHbIX paboT pekoMeHayeTcs NpOBECTU NPOBEPKY paboThbl
KnanaHa perynupymroLlero u Hacocos B pexunme «Py4yHoun» (cmotpu 7.8.3, 7.8.5).

4 MNpn HeOBXOANMOCTN N3MEHEHNSA KaKUX-NNMBO HacTpoek paboTbl KOHTYPOB MPOU3BECTU
nepenporpamMmmMmmpoBaHue napameTpoB TTR cornacHo pa3geny 7.

9 TEXHUYECKOE OBCITYXVBAHNE

9.1 TexHM4yeckoe o6CnyxMBaHNE NPOBOAMTCS C Lienblo obecneyeHnss HopmasribHOro gyHKL K-
OHMPOBAaHUS YCTPOWCTBA M COXPAHEHUSI €70 XapakTEPUCTUK B TEYEHNE BCErO CpOKa IKCryaTauuu.

9.2 lNepnoan4HOCTbL paboT MO TEXHUYECKOMY OOCNYXMBAHUIO YyCTaHaBNMBaETCA nNoTpedure-
neM, HO He pexe 0gHOro pasa B rof,.
B komnnekc npogunaktmyeckmx paboT No TEXHNYECKOMY OBCNYXMBaHMIO BXOAOAT:

- BHELUHWA OCMOTpP YCTPOWCTBA, yaaneHue nbinv, cnegos Bnaru;
- MpoBepKa COCTOSAHNA BHELLUHUX NOAKMIOYEHWI;
- NpoBepka paboTocnocobHOCTH.
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10 MOPAOOK YCTAHOBKN N MOHTAXA

10.1 YctaHoBka TTR

10.1.1 MoHTax u yctaHoBka TTR OOMKHbI NPOM3BOAUTLCA KBAaNMMULUMPOBaHHbLIM MNepcoHa-
fIOM B CTPOrOM COOTBETCTBUM C TpeboBaHWSIMW HACTOSLIEr0o PyKOBOACTBA MO 3KCMyaTauuu u
YTBEPXXOEHHOIO NpoeKTa.

He ponyckaetcsa yctaHoBka TTR uMMelOWUX BUANMbIE MEXaHUYECKMEe MOBPeXOeHUs U Hapy-
LUeHne 3aBOACKUX Nnomo.

10.1.2 Mogynb ynpasneHus yctaHasnuealoT Ha DIN-penky 35 MM B BepTUKarbHOM Nonoxe-
HUWN B MecTe, obecneynBaroLLieM XOPOLUNA JOCTYM MPU MOHTaXe 3NeKTpuyYeckux kabenen, a Takke
ANS AanbHenLwen akcnnyaTaumm u o6cnyxXmBaHumn.

Mo akcnnyaTaynoHHOW 3akoHYeHHOCTU TTR aBnaeTca nsgenMem BTOPOro nopsaka, T.e.
OTHOCUTCH K U3genusiM, KoTopble HeobxoaMMO pa3mMellaTb BHYTPU U3genus TpeTbero nopsigka no
FOCT P 52931-2008 (npu akcnnyaTtauum — B 3aWMTHOM Kopnyce, wkadax u T.n.)

10.2 MoHTax TepMoaTYMKoB

10.2.1 B 3aBMCUMOCTM OT MeCTa YCTaHOBKN U KOHCTPYKTMBHOIO UCMOMHEHUS TepMOdaTUMKN
YCINOBHO NoApasaensioTcs Ha creayowme HaMMeHOoBaHUS:

TOT - TepmogaTyuk TENSIOHOCUTENS, NPeAHa3Ha4YeHHbIM ANs YCTaHOBKU Ha TpybonpoBos;

TAB - TepmogaTynk Hapy>XHOro BO3ayxa;

TOMN - TepmogaTynk NOMeLLEHNA, NpegHa3HaYeHHbIN AN N3MepeHnst TemnepaTypbl
BO34yXa B NOMELLEHNN.

O6waga cxema nogkrtoyeHnss TepMmoaaTymkoB K TTR BbINOSHAETCA NO cxemMe, npusegeHHOM
B NpunoxeHun B.
Mpumepbl (TMNOBbLIE) CXEM YCTAHOBKM TEPMOLATYMKOB NpuBeAEHbI B NpuUoxeHuu .

10.2.2 MoHTax TepmogaTumnkoB TAT ona uamepeHus temnepartypbl TENAIOHOCUTENSA NPOU3-
BOOAUTb Taknm 06pa3omM, YTOObI aKTUBHbLIN 3NEMEHT, PacrnosfioXKeHHbIN Ha KOHLE AaTyuka, pacnona-
rancsa Ha ocu TpybonpoBoga u 6bin HanpaBneH NPOTMB NOTOKA BOAb.

MoHTax TepMoaaTyMKoB AOSMKEH ObiTb BbIMNOMIHEH C MOMOLLLIO BBAapeHHOW B TpybonpoBoA
6G00bILWKN 1 yCTaHOBNEHHON B HEE rnnb3bl. OHa formkHa ObiTb yCTaHOBMEHA Tak, YToObl Boga nos-
HOCTbIO OXBaTblBana akTMBHYI YacTb Aatyvka. [ons ynydweHus Tennonepenaym runb3y Heobxo-
QMO 3anosIHUTb MacrioM.

[Ansa nogkntoyeHnsa TepmoaaTumkoB K TTR AOMKEH NCNonb3oBaTbCcA Ntobon ABYXNPOBOAHbLIN
kabenb ¢ megHbIMM xunammn cedexHmem (0,35...1) MMZ 1 oBLein anuHon He Gonee 100 M. Mpwn
3TOM, obLlasa AnnHa NpoBOAHNKOB Kabens He AormkHa npesbiwaTb 6onee 20 Owm.

Mpn 6onblion anuHe kabens Ang KOMMNEHcauMn MOrpewHOCTU N3MEPEHNUSS TeMNepaTypbl,
BbI3BAHHOW COMPOTUBINEHNEM MPOBOAHUKOB, HEOOXOAMMO BbINOMHUTL KanMOpPOBKY kaHana name-
peHus Temnepartypbl cornacHo 7.3.4.

PekomeHgyemas mapka kabens KMMNB3 2x0,5-0,75 no TY 16-705.169-80 nnun aHanorny-
HbI MO XapaKkTepUCTUKaM.

Kabenb npoknaabiBaTh Ha paccTtodaHum He 6rvke 0,1 M OT cnnoBbiX uenen. Y MeHbLWnTb
paccTosiHne MOXHO Tornbko B6nm3m TTR npu BBOAe kabens.

Mpy HaNMYMM MOLLHBIX BHELLHMX MCTOYHMKOB MOMEX U HABOAOK kabenb pekomeHayeTcs
npoknagbiBaTb B 3a3eM/NIEHHOM MeTansfopykaBe UM NpUMEHATb SKpaHMPOBaHHbIM Kabenb, aKkpaH
KOTOPOro Heo6xoaAnMo coeanMHNTb C LUMHOW 3aLLMTHOrO 3a3eMIIEHNS.

10.2.3 MoHTax TepmogatumkoB T[B Ona mamepeHus HapyXHOW TemnepaTtypbl BO3gyxa
HeobXxoaMMO NPOU3BOAMTL Ha BbICOTE OKOMO 2/3 obLen BbICOThI MEPBOro ataxa, Ha NnerkogocTyn-
HOM N5 MOHTaXa MecTe.

Ansa 3awmTbl OT NPSAMOro BO3A4ENCTBUSA COMHLA TepMoaaTymK peKoMeHOyeTCs 3aKpbITbh
3aLNTHBIM KOXYXOM. TepMoaaTynk AOSMKEH HAaXOAMTbCS Ha COMHLE TONbKO B Cryvae, Korga OH
OOJDKEH KOMMNEHCMPOBaThb COMMHEYHOE OCBELLEHME MaBHbIX NOMELLEHUN.
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Ana nogkntoyeHus TepmogatymkoB TOB gormkeH mcnonb3oBaTbcsa nobon ABYXNPOBOAHbLIV
kabenb ¢ MegHbIMK xunamu cedyexHmem (0,35...1) MMZ 1 oBLwein anuHon He Gonee 100 M. Mpwn
3TOoM, obLiasa anvHa NpoBOAHUKOB Kabens He aomkHa npeBbiwaTtb 6onee 20 Owm.

Mpn 6onblion anuHe kabens Ang KOMMNEHcauMn MnorpeLlHoCT U3MepPEeHUss TeMnepartypsbl,
BbI3BAHHOW COMPOTUBNEHNEM MPOBOAHUKOB, HEOHXOAMMO BbINOMHUTL KanMbpOBKY kaHana name-
peHus TemnepaTypbl cornacHo 7.3.4.

Pekomengyemas mapka kabens KMIMBO3 2x0,5-0,75 no TY 16-705.169-80 nnn aHanorny-
HbIN MO XapaKTepucTnkam.

KaGenb npoknagbiBaTth Ha pacctoaHnn He 6nvke 0,1 M OT CMNOBbIX Lenen. YMeHbLWNTb
pacCcTosiHMe MOXHO Tonbko B6rM3m TTR npu BBOAE Kabens.

Mpn HaNMYMM MOLLHBIX BHELLHMX MCTOYHMKOB MOMEX U HABOAOK kabenb pekomeHayeTca
npoknagbiBaTb B 3a3eM/IEHHOM MeTansopykaBe UM NPUMEHATb SKpaHUPOBaHHbIM Kabenb, aKpaH
KOTOPOro Heo6xoaMMO COEANHUTL C LUMHOW 3aLLUMTHOrO 3a3eMreHus.

10.2.4 MoHTax TepmogatymkoB TN HeobxoanumMo Npomn3BoaAnTb B NOMELLEHUN, BbIBpaHHOM
3a 3TanoHHOe, Ha cTeHe Ha ypoBHe (1,5-2) m oT nona.

Heponyctnmo yctaHaBnmBaTb AaTyMKM pSaoM C UCTOYHMKaMu Tenna (ObitoBble npubopbl,
HacTeHHble NnaMnbl ocBeleHus, Tpydbl otonutensHon cuctemsl U NBC), a Takke B mecTtax npo-
HUKHOBEHNSA MPAMOro CONTHEYHOrO CBETa UMM OTCYTCTBUS LIMPKYNALMS BO3ayXa.

Ana nogknoveHns TepmogatumkoB T[B gormkeH ncnonb3oBaTbecs Nobon ABYXNPOBOAHLIV
kabenb ¢ MegHbIMK xunamu cedyexHmem (0,35...1) MMZ 1 oBLein AnuHon He Gonee 100 M. Mpwn
3TOM, oOLlasa gnNnHa NPoBOAHMKOB Kabensa He AormkHa npeBblwaTtb 6onee 20 Om.

Mpn 6onblion anuHe kabens Ang KOMMNEeHcaunm MNOrpeLlHOCTU N3MEPEHNa TeMnepaTypbl,
BbI3BaHHOW COMPOTUBIIEHNEM NPOBOLAHMKOB, HEOBXOANMO BbINOSTHUTL KannbpoBKy KaHana name-
peHus TemnepaTypbl cornacHo 7.3.4.

PekomeHgyemas mapka kabens KMMNB3 2x0,5-0,75 no TY 16-705.169-80 unun aHanorny-
HbIN MO XapaKTepucTnkam.

Kabenb npoknaabiBaTh Ha paccTodgHumn He 6nvke 0,1 M OT cunoBbIX Lenen. YMeHbLWnTb
pacCcTosiHMe MOXHO Tonbko B6rM3m TTR npu BBOAE Kabens.

Mpy HaNMYMM MOLLHBIX BHELUHUX MCTOYHUKOB MOMEX N HAaBOOOK Kaberib pekoMeHayeTcs
npoknagbiBaTb B 3a3eMMEHHOM MeTanmopykaBe unm NpUMEHsSITb SKpaHMPOBaHHbIV Kabenb.

10.3 lNMoagknoyeHne gaTymMkoB Ans ynpasneHns Hacocamm

10.3.1 B kayecTBe gaTymka ang 3awuTbl paboTbl OT OTCYTCTBUSA TEMMOHOCUTENSA NPUMEHSIOT
aaTtyamkn-pene gasnenus tuna OP-[ unu anekTpoKOHTakTHbIM MaHoMeTp OKM mncnonHeHnsa 1 no
FOCT 2405-88.

[na KOHTpons HencnpaBHOCTM B paboTe HAacOCOB NPUMEHSIOT AaTYUKN-pene nepenaga
nasnenus tvna OP-AL nnu aHanornyHble No xapakTepuctukam, perienHble KOHTaKTbl BbIXO4HOIo
CUrHana cocTtosiHusi paboTbl HACOCOB.

Hatumkun nogkntovatotes K TTR (cmoTpu npunoxeHue B) kabenem ¢ AByma MegHbIMU
Xunamm ceyvenuvem (0,35...1) MM? 1 0BLLel AnnHON He Bonee 100 M.

PekomeHayemas Mapka kabenst — KMMNB(3) 2x0,35-0,5 mm? TY 16-705.169-80.

Kabenb npoknagbiBaTb Ha paccTtosiHum He bnvke 0,1 M OT cMnoBbIX Lenen (YyMeHbLWNTb pac-
CTOsIHME MOXHO Tonbko B6nun3n ot TTR npu BBOAE Kabens).

B mecTax Hannumsi MOLLHbIX BHELLUHMUX UCTOYHMKOB NMOMEX M HAaBOAOK kabenb pekomeHayeTcs
NpoKnaabiBaTb B 3a3eMMEHHOM MeTannopykase unm NpUMEHATb 3KpaHUPOBaHHbIV Kabernb.

10.4 MNoakntoyeHne nHtepdenca RS-485

10.4.1 [Ins opraHu3aumMm BHELUHEro MOHUTOPUHra u ynpasneHua paboton B TTR npeay-
CMOTpeH nHTepdenc RS-485, cxema nogkno4eHUss KOTOPOro npuBedeHa B NpunoxeHuu B.

OnuncaHune npoToKoNa CBA3N U AEMO-BEPCUA NPOrpamMmmMbl MOHUTOPUHra paboTtel TTR npuBe-
OeHbl Ha canTe: www.teplo-sila.by.

PekomeHgyemble mapkm kabenss - KBIl1-5e 1x2x0,52 (BHyTpu nomewieHns) un KBII1-5e
1x2x0,52 (BHe nomelleHns) no TY 16.K99-014-2004.
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10.5 lNoakntoyeHne perynmpyroLLero KrnanaHa n Hacocos

10.5.1 CxeMmbl anekTpuyYeckne NoaknoYeHnst perynmpyoLlero knanaHa u HacocoB K MOAYsto
ynpaBrieHns NpuBeAeHbl B NpuroxeHun B.
Hacocbl 4omKHbI NOAKMNoYaTLCS K ANIEeKTPOCETU Yepes aBTOMATUYECKUIA BbIKMoYaTerb.

10.5.2 [1ns noaknio4YeHns MOXHO NPUMEHSATL Nobon B ABOMHOM M30NALMK CUNOBON Kabenb
W NPOBOA C ceveHneM MegHou xunbl (0,75-1,5) MM?.

10.5.3 Hacocbl, notpebnaemasi MOLLHOCTb KoTOpbix 6onee 300 BA, JomkHbI NOAKNOYaTLCA
K TTR 4Yepes NpoMeXyTOYHbIE CUMNOBbIE perie, KOHTaKToOPbl UK NycKaTenu.

10.6 MNogknoyeHne NUTaHns

10.6.1 Cxema anekTpudeckas NOLKMYeHUs Moaynsa ynpaBneHns TTR K 9NeKTponuTaHuio
npuBegeHa B NpunoxeHuun B.

10.6.2 TTR pormkeH NOAKNIYaTbCA K 9NEKTPOCeTU Yepe3 aBTOMATUYECKMI BbIKNKOYaTenb,
BbIGOp KOTOPOro onpenendercs ¢ y4eToOM CyMMapHOW MOLLHOCTU nogkrtodaembix M.

Ana nogknioyeHus nutaHna TTR MOXHO NpUMEHsTb NOOo cunoeBon kabenb B OBONHON
N30M19LUMN UK NPOBOA C cevyeHnem megHom xunel (0,75-1,5) MM,

BHUMAHME: TTR UMEET OBOWUHYIO U3ONALMIO MO CETU NMUTAHUA, MOITOMY
3A3EMJIEHUE SNEKTPOHHOI'O BJIOKA HE TPEBYETCH.
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11. BOBMOXHbIE HENCITPABHOCTW N CINOCOBbI NX YCTPAHEHUA

11.1 MNMepeyeHb BO3MOXHbIX HEMCNpaBHOCTEN NpeacTasneH B Tabnuue 10.

Tabnuya 10

HaumeHoBaHue
HEeUCNpPaBHOCTHU,
BHelHee nposiBreHne

BeposaTHasa npuyuHa
HencnpaBHOCTHU

MeTopa ycTpaHeHus

1. Mpw BKIOYEHUN
HanpskeHust ceTn — XK n
nHankaTop “Pexmnm” He
CBETATCA.

1. OTcyTcTBYET
HanpshkeHne NUTaHus.

[MpoBepuTb NOAKMOYEHNE U
HanuuMe HanpsKeHUsa NUTaHus.

2. HencnpaBeH UCTOYHUK
nutaHua TTR.

OTpeMoHTMpOBaTb UCTOYHNK
nutaHma TTR*.

2. Npunbop nepmnogmnyec-
K1 nepesarpyxaetcs

MapameTpbl NUTaHUSA He
oTBevalT TpeboBaHusam 2.1.

MpoBepuTb NapamMeTpbl
nMTaHus.

3. Ha >KKW BbiBOAUTCSA
coobuieHne “Huskoe
nutaHune”.

1. HanpsikeHune nutaHus
HWXXe HOPMbI.

MpoBepuTb HanpsxeHne
nUTaHus.

2. HencnpasHoctb TTR.

OtpemoHTMpoBaTth TTR*.

4. Ha XKW B okHe MeHIo
KaneHgaps BbIBOAUTCSA
cooOLleHne "Q” .

HanpsixkeHne nutnesoro
3N1eMeHTa HUXe HOPMbI.

3aMeHUTb NUTUEeBbIN
aNeMeHT?.

5. HgukaTop pexum
rOPUT KpacHbIM LLBETOM
NOCTOSIHHO N Ha YKKWU
BbIBOAUTCS COOOLLEHME
“OWLUB: XXXX”, roe XX- kof.

1. C6on HacTpoeYHbIX
napameTpoB.

MpoBepuTb N yCTAaHOBUTb
HacTpoeYHble NapameTpbl
(cmoTpn 7.4-7.7).

2. HencnpasHocTtb TTR.

OTtpemoHTMpoBaTh TTR*.

6. HankaTop pexum
MUraeT KpacHbIM LIBETOM U
Ha XK B MeHt0 paboThl
KnanaHa BbIBOOUTCS
coobLeHne Hanm4usa
ownoku - “?”.

Owwnbka namepeHns
TemnepaTypbl U3-3a
HencnpaBHOCTM TEPMO-
AaTtyuka nnu obpbiBa/3ambl-
KaHUSA NMHUM NOAKIOYEHUS.

lMpoBepuTb NOAKNIOYEHNE
Tepmopgartyumka. [Npu obpbiBe
NN 3aMblkaHUn NUHUK Ha XKKU
BbIBOAUTCS COOTBETCTBEHHO
coobuieHune “-XX-" unn “-K3-".

3aMeHUTb TepMogaTymnK unm
OTPEMOHTUPOBATL™.

7. NngmkaTop pexum
MUraeT KpacHbIM LIBETOM U
Ha XK B MeHto paboThl
KnanaHa BbIBOAUTCS
coo0bLLleHne o Hann4Ynn
OLINOKM - “27” n’Q”,

3HayeHue TemnepaTypbl
TepMmogartyuka t4 HaxoauTcs
B 30HE aBapUNHON
TemnepaTypbl taB (ycTaBka
“>t8” V”-”/I “<té”).

MpoBepUTbL NPUYMHY
aBapPUNHOIO 3HaYeHNs
TeMmnepartypsbl t4.

MpoBepuTb 3HaAYEHNE U, Npu
HeobxoaMMocCTH, YCTaHOBUTb
3HayeHue napameTpa “>tQ”
nivnm “<t@” (cm. 7.4.1, 7.4.2).

8. NHankaTop pexum
MUraeT KpacHbIM LBETOM U
Ha YXKW B meHI0 paboThl
Hacoca BbIBOAATCA
COO0O6LLEHNS 0 HanNn4yun
owmnbkm “ ?” n oTCyTCTBUSA

TennoHocnuTena 0.

1. OTcyTCcTBYET
TensIoHOCUTENMb.

MpoBepuTb NPUYNHY
OTCYTCTBUSI TEMNIIOHOCUTENS

2. HeucnpasHocTb (06pbIB)
Aatyvka Hanu4ns TensoHo-
cutens no exogy “O5”.

MpoBepuTb NoAKNOYEHNE.
OTpeMOHTMPOBAaTbL AaTUYnK*,

3. HenpaBurbHO ycTaHOB-
neH napamMmeTp YPOBHS
aKTuBHOro curHana “[15”.

[MpaBunbHO yCTaHOBUTL
YPOBEHb aKTMBHOrO curHana rno
Bxoay “05” (cm. 7.5.4).

9.** lHgukaTop pexum
MUraeT KpacHbIM LIBETOM U
Ha YXKW B meHI0 paboThl
Hacoca BbIBOAUTCSA
CcOoObLLEHNA HAaNM4KUs
ownbkm “?” n
HeucnpasBHOCTM Hacoca “X”

1. HencnpaBHoCTb (06pbIB)
AaTtyuvka no xoay “[6”.

MpoBepuTb NOAKMAOYEHNE.
OTpeMOHTMpPOBaTb AATUYUK*.

2. HenpaBunbHO yCcTaHOB-
NeH napameTp YPOBHS
aKkTuBHOro curHana “[6”.

MpaBunbHO yCTaHOBUTL
YPOBEHb aKTMBHOIO CMrHana no
Bxogy “[6” (cm. 7.5.4).

3.HeuncnpaBHocTb B paboTe
HacoCOB.

MpoBepuTb paboTy HAacCOCOB.
OTpeMoHTMpOBaThb HaAcoc*.
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MpogomxkeHune Tabnuubl 10

NMpumeyaHusn

1 * PeMOHTHble paboThl BbIMOMHSAKTCS Ha 3aBOAE-U3roTOBUTENE UMK
crneunanMaMpoBaHHOM NpeanpusaTUn.

2** Copoc owmnbKn 1 nepesanyck umkna paboTbl HACOCOB MPOM3BOAUTCSA NP NOBTOPHON
YCTaHOBKe pexuma KOHTypa ynpasrieHust Hacocamu “lNporpamma” (cm. 7.8.11n 7.8.4) .

Mpun ycTaHoBKe napameTpa “Tn3” npon3BoanTCa aBToMaTn4eckmim cOpoc owmbKkm 1
nepesanyck umkna paboTbl HACOCOB Yepes 3adaHHbIN MHTepBan BpeMeHu (cMm. 7.5.5).

12 NMPABUNA XPAHEHUA U TPAHCTIIOPTUPOBAHUA

12.1 Mopgynn ynpasrneHua TTR crnefyet XpaHUTb Ha CTefnaxax B CyXOM oOTansiMBaemMoMm
nomeLleHnn npum TelvlnepaTxpe oT nmoc 5 go nntoc 40 °C n oTHOCUTENBHOW BRAaXXHOCTU 0 95 %
C

npu Temnepatype noc 35 “C.

12.2 TTR, ynakoBaHHble B Tapy, TPaAHCMOPTUPYIOT B 3aKPbITbIX TPAHCMOPTHbLIX cpeacTBax
(3aKpbITble aBTOMAaLUVHbI, XeNe3HOLOPOXHble BaroHbl, TPOMbl Cy0B) NPWU Creaylowmnx YCnoBuax

no FOCT 12997-84:

-TemnepaTypa oKpy»atoLLero Bo3ayxa oT MuHyc 25 o nntoc 50 °C;
-OTHOCUTENbHasa BMNa)XHOCTb Bo3ayxa Ao (95 + 3) % npu Temnepatype 35 °C;
-Bnbpaums no rpynne N1.

Mpw TpaHCNOpPTUPOBaHMK B caMorieTe MoAysb yrnpaBreHus pasMeLlatroT B repMeTu3npoBaH-

HOM OoTannmMBaeMoOM OTCEKeE.

12.3 Tllocne TpaHCNOPTUPOBaAHUS MpU OTpuLATENbHLIX TeMMepaTypax BCKpPbITUE SILLMKOB
MO>XHO NPOM3BOAMTL TOMBKO MOCHE BbIAEPXKKM MX B TeYeHMne 24 4yacoB B OTannMBaemMoMm nomMeLLe-

HUW.
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NMPUNOXEHUE A
(cnpaBo4HoE)

YcnoBHoe 0603HauYeHMne Npu 3akase

—
—
py)

-01 A -230-TYBY 690397591.006-2015

O6o3HayeHne TY

HanpspkeHue nutanms: 230 — 230 B, 50 Iy
TepmopaTyunku: A — Pt500, Pt1000

KoHcTpykTUBHOE ncnosiHeHune: 01

HanmeHoBaHue nsgenuna: Mogynb ynpaBneHus TTR

MuHuManbHO Heobxoaumoe Ans pabotel TTR KONMYecTBO TepMOAaTYMKOB M UX TUM
B 3aBMCMMOCTM OT TMNa KOHTypa ynpaBneHusi npueeaeHo B Tabnuue A.1

Tabnuua A.1

Tun v KonNnM4yecTBO AAaTYMKOB n3mMepeHunss TemnepaTtypbl

Twvn KoHTypa
Oatumk TOT Hatunk TOB Oatumk TAOMN Bcero
«CO» 1 1 2
«B» 1 1
«TM» 1 1 1
«[M» - - - -

anI MeuYyaHue - BoamoxHa gononHuTenbHasa nocraBka 4aTYMKOB TeMrnepartypbl,
KOJIM4YECTBO U TUIM KOTOPbIX onpeaendaeTcd no corfiacoBaHmio € 3aka34ynkom

NMPUNOXEHUE b
(cnpaBo4HoE)

O6wmin BuAa n rabaputHblie pasmepsbl

70 65
OO0O00000O0
Mopaynb ynpaenenus TTR-01
22-12-14 )
AN |
8 13:00-MH g ' : Q
Pexum - + L
o
000000000000
Mecmo nnombuposaHusi

PucyHok B.1 - O6wwnin Bua n rabaputHble pasmepbl
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Ha3HauyeHne kKoHTaKToB npuBeneHo B Tabnuue B.1.

NMPUNOXEHUE B
(cnpaBo4HoOE)

CxeMa aneKkTpuyeckas noaknoyYeHnn

230 VAC KoHtyp K
L AN KP

KoHTyp H
M1 M2

A

Al L A2 A3 L A4 051 106

12 13 14 15 16 17 18 19 20
IR RIRRD

[
o
Q=B

KoHTyp K

Bl
ﬂ t° B2

T4

_‘_

KoHTyp H

PucyHok B.1 - Cxema anektpudeckas nogkntodyeHmi TTR-01A-230

Tabnuua B.1
N2 KOHT. HasHa4yeHue= Ne KOHT. HasHa4yeHue
1 Mutanune 230 VAC, "L" 11
2 Mutanmne 230 VAC,’N" 12 Bxoa “01” ansa nogkntoyeHuna TAA1
3 KnanaH - “OTKPbITb ” 13 “Obwmn” ana nogkniodenusa TA1, TO2
4 Mutanue KP - 230 VAC, “L” 14 Bxop “[2” pns nogkntovenna T2
5 KnanaH - “3AKPbITb” 15 Bxoa “03” ana nogkntoyeHus TO3
6 Hacoc M1 16 “Obwmn” ana nogkniodenus TAO3, TO4
7 lNutaHne HacocoB M1 n M2 17 Bxop “[4” ons nogkntovenna T4
8 Hacoc M2 18* | 3awwmTa Hacocos oT “cyxoro xona”
9 RS-485, “A” 19 “‘Oowmn”
10 RS-485, “B” 20* | HemncnpaBHOCTb B paboTe Hacoca

NMpumeyaHune - * AKTUBHBIN YPOBEHb BXOAHOro curHana “0” (3amkHyT) unm “1” (pa3aoMKHYT)
nporpaMmmMupyeTcs nonb3oBaTeniemM CorfiacHo 7.5.4 Ha aTane nyckoHanago4Hbix paboT.
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NMPUNOXEHUE I
(cnpaBo4HoE)

Mpumepbl cxeM NpUMeHEeHUA B cUCTeMax TensIoCHabxeHus

A I'Iop,p,ep»(aHme 3agaHHoOm TeMrnepartypbl TEMMOHOCUTENA MO OAHOMY KOHTYpPY.

Al “TB”
TTR-01
AP,Ich
T tem T o
KP1 | | - I
M3 mennocemu : i : B CIL_IgnC’IeMy
" } i >
U
B mennocems i T4 é? | M1 ’ (;%:g o
< g

T T
M3 sodonposoda | M2|
> >4 Lyt

Mpumep npumeHeHunsa: Modyrnb yrnipasneHus A1 noddepxxugaem 3adaHHy0 memrepamypy
T1 u obecrneqyusaem npu usMepeHuu T4 oepaHu4deHUe memrnepamypbl MernsI0HOCUMers,
g8038pawaeMoz0 8 cucmemy merisiocHabXXeHus, no 3adagaemMoMy MakKcuMymy ulumu MUHUMYMY.
LocmynHa ¢hyHKUUS MOHUXeHUST (Unu 8bIKTIYEeHUs]) memrepamypbl 20psidel 800bI 110 8peMeH-
HOMY epacpuKy.

Lna obecrieyeHuss UUPKynsayuu mernsoHocumerisi ucrosnb3dyemcs Hacoc M1 u, npu Heobxo-
oumocmu, Hacoc M2 (pesepeHnbi).

Mooynb ynpasneHus A1 obecnieqyusarom 3awumy pabombl Hacoco8 rpu omcymcmeuu
menrnioHocuUmerisi.

C uenbto obecrneyeHus1 pa8BHOMEPHO20 U3HOCa Hacoco8 AocmyrHbl (OyHKUUU rnornepeMmeHHoU
pabombi Hacocoe U asmomMamuyecko2o egoda 8 pabomy pe3ep8HO20 Hacoca 8 Clly4Hae Heuc-
npasHocmu pabomarouwe2o Hacoca.

®dyHKYyUss mepmMoOam4yuKos:

T1 - damyuk memrepamypbl mersoHocumersis 8 nodarouwem mpybonposode;
T4 - damyuk memrnepamypbl mersioHocumess 8 obpamHom mpyborposode,
ycmaHaenueaemcs rnpu Heobxodumocmu.

.2 TMopoepxaHne TemnepaTypHoOro rpaduka C 3aBUCMMbIM NPUCOEANHEHWEM CUCTEMBI
OTOMMEHUS.

:_ - _: Al “CO” :_ - jl
| TTR-01 | H
I i T3 AP,IPCX I i 2
| |
_____i_____l____l. ______ ]___T____
KP1 : : ' B cucmemy
U3 mennocemu | | i T1 omonneHus
> : . >
| e | I
| |
| |
| |
: M1 M2 |
L _ _ |
| U3 cucmembl
Z mennocems — i T4 OMonneHus



Mpumep npumeHenusn: Modynb ynpasneHus A1 noddepxxueaem 8 cucmeme OmoreHuUs
memrnepamypHbil epaguk mennoHocumerns T1=f(T2) no nodarowemy mpyborpoeody u obecrie-
yusaem rpu uamepeHuu T4 oepaHudeHue memrepamypbl MernoHocumess, eo3spaujaemMoz0 8
cucmemMy mennocHabxxeHus. [JocmyrnHa ¢byHKUUS MOHUXEHUS meMrepamypbl mernioHocumerss
o epeMeHHOMY 2pachucky.

Lnsa obecneyeHuss noOmeca merisioHocumersisi ucronb3yemcsi Hacoc M1 u, npu Heobxodumo-
cmu, Hacoc M2 (pe3epeHbili). B 3agucumocmu om ripoekma, Hacockl Mo2ym 6bimb yCmMaHO8/1EeHbI
Ha nodatowem unu obpamHom mpyboripogode cucmembl OMOISIeHUS.

Moodynb ynpaseneHus A1 obecniedyusarom 3awumy pabombl Hacocoe rpu omcymcmeuu
menyIoHocuUMmerns.

C uenbko obecriedyeHuUs1 paBHOMEPHO20 U3HOca Hacoco8 docmyrHbl OyHKUUU rornepemMeHHOU
pabombl Hacoco8 U asmomamuyeckoz2o egoda 8 pabomy pe3epeHO20 Hacoca 8 Crlydae Heuc-
npasHocmu pabomarow,e20 Hacoca.

lMpumeyaHue — [Jnsi eapuaHma peaynupoeaHusi memrepamypbl 8 KOHMype OMmorieHus rno
memnepamypHoOMy epagpuKky mernnoHocumerns obpamHo2o0 mpyboripogoda HeobxodumMo Ha
cxeme rnomMeHsimb Mecmamu 0amyuku memnepamypb! T1 u T4.

®dyHKYyUss mepmMoOamyuKos:

T1 - damyuk memrepamypbl mernsoHocumersis 8 nodarouwem mpybornpoeode;

T2 - damyuk memriepamypbl Hapy>XH020 8030yxa;

T3 - KOHMPOsIbHbIU OamyuK memrnepamypsbl, ycmaHasnueaemcs npu Heobxodumocmu,
T4 - damyuk memrnepamypbl mersoHocumessa 8 obpamHom mpyborposode,

ycmaHaenueaemcs rnpu Heobxodumocmu. Moxem 6bINonHsIMb yHKUUK KOHMPOJIbHO20,
aeapuliHo2o Unu hyHKUUIO 02paHUYeHuUs memrepamypbl 1o Mecmy ycmaHO6KuU.

.3 MNopoepxaHue TemnepaTypHoOro rpaduka C 3aBUCMMbIM MPUCOEAMHEHMEM CUCTEMBI
OTOMNMEHNS C NPUMEHEHNEM TPEXXOAO0BOM0O PEryNMpYyHOLLEro KnanaHa.

e Al “CO” —
B TTR-01 | H '
| i T3 AP,Ich I i 2
| |
——————T————TJ——T ————— T ——
KP1 ' : : B cucmemy
U3 mennocemu i 1 | M1 omornneHus
> ; T @ T >
| |
I M2
! L -@— -
I U3 cucmemnbi
B mennocems i T4 omonnexus
<

Mpumep npumeHeHus: Modynb ynpasneHus A1 noddepxxueaem 8 cucmeme OMmOorneHUs
memnepamypHbil epachuk mernnoHocumens T1=f(T2) no nodarowemy mpybornpoeody u obecrie-
yuesaem ripu uamepeHuu T4 oepaHudyeHUe memrepamypbl MEenIoOHOCUMess, 8038palaemMozo 8
cucmemy mennocHabxeHus. [JocmyrnHa ¢byHKUUS MOHUXEHUS meMrepamypbl mernioHocumers
10 8peMeHHOMY 2pachuky.

ns obecneyeHus YUpKynsayuu mennoHocumerns ucrnonb3yemcs Hacoc M1 u, npu Heobxo-
oumocmu, Hacoc M2 (pesepeHbili). B 3asucumocmu om npoekma, Hacocbl moaym bbimb ycma-
Ho8rieHbl Ha nodarowemM unu obpamHom mpybornposode cucmembl OMOIrIEHUS.

Moodynb ynpaseneHus A1 obecrniequsarom 3awumy pabombl Hacocoe rpu omcymcmeuu
menyIoHoCcUMers.

C uenbro obecriedyeHuUs1 paBHOMEPHO20 U3HOca Hacocos docmyrHbl OyHKUUU rornepemMeHHOU
pabombl Hacoco8 U asmomamuyecko2o egoda 8 pabomy pe3epeHo20 Hacoca 8 Criydyae Heuc-
npasHocmu pabomarouw,e20 Hacoca.
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lMpumeyaHue — [Jns eapuaHma peaynuposaHusi memrepamypbl 8 KOHMype OMmorieHus rno
memriepamypHoMy epagpuky mersioHocumersisi obpamHo20 mpybornpogoda HeobxodumMo Ha
cxeme rnomMeHsimb mecmamu damyuku memnepamyps! T1 u T4.

®dyHKYUsT mepMmodamyuKos:

T1 - damyuk memrepamypbl mersioHocumersis 8 nodaruwem mpyborposode;

T2 - damyuk memrepamypbl Hapy>XH020 8030yxa;

T3 - KOHMPOsIbHbIU OamyuKk memrepamypebl, ycmaHassueaemcs rnpu Heobxodumocmu,
T4 - damyuk memrnepamypbl mersioHocumerns 8 obpamHom mpyborpoeode,

ycmaHaenueaemcsi npu Heobxodumocmu. Moxxem 8bInonHIMb (OYHKUUI KOHMPOsIbHOEO,
aeapuliHo020 UJU GhyHKUUIO 02paHUYeHuUs meMmriepamypbl 1o Mecmy ycmaHo8Ku.

.4 MoppepxaHue TemnepaTypbl B MOMELLEHUN C 3aBUCUMbIM MPUCOEOUHEHNEM CUCTEMbI
OTOMNSEHUS C MPUMEHEHNEM TPEXXOO0BOM0O PErYNMpPYHOLLEro KnanaHa.

ol Al “TIT” |[_ & jl
L TTR-01 | H
| i 71 AP,Ich | i T2
|
L______i_____T_x__T_ _____ T————-
KP1 | : : B cucmemy
U3 mennocemu i T3 M1 omorneHust
> ; T @ T >
| |
I M2
! L —@— -
| U3 cucmewmsi
2 mennocems i T4 omorineHus

Mpumep npumeHeHusn: Modyrnb yrnipaeneHus A1 noddepxxugaem 3aldaHHyt0 memrepamypy
go3dyxa T1 e nomeweHuu u obecrieyusaem npu uamepeHuu T4 oepaHuvyeHue memrepamypsbl
menyioHocumeris, go3gpawaeMo20 8 cucmemy mersiocHabxeHusl, no 3adasaemMoMy memrepa-
mypHomy epapuky T4=f(T2). [JocmynHa ¢byHKUUS MOHUXEHUS memrepamypbl 8030yxa 8 rome-
WeHuu rno epeMeHHoMy epachuky.

Lna obecnevyeHuss UUPKynsauyuu menioHocumerns ucrnonb3yemcsi Hacoc M1 u, npu Heobxo-
oumocmu, Hacoc M2 (pesepeHbil). B 3asucumocmu om rnipoekma, Hacocbl Mmoaym bbimb ycma-
Ho8rieHb! Ha nodarowem unu obpamHom mpybornposode cucmembl OMOI/IEHUS.

Mooynb ynpasneHus A1 obecnedusarom 3awumy pabombl Hacoco8 rpu omcymcmeuu
meroHocumeris.

C uenbto obecrneyeHus1 pa8BHOMEPHO20 U3HOCa Hacocoe AocmyriHbl (hyHKUUU nornepemMeHHoU
pabombl Hacoco8 U asmomamuyeckoz2o eeoda 8 pabomy pe3epeHO20 Hacoca 8 Criydae Heuc-
npasHocmu pabomarouje20 Hacoca.

®dyHKYyUss mepmMoOam4yuKos:

T1 - Oamyuk memrepamypbl 8030yxa 8 MoOMeWeHuUU;

T2 - Oamyuk memMrepamypbl HapyXHo20 8030yxa, ycmaHaenueaemcs rpu Heobxoou-
mocmu,

T3 - KOHMPOIbHbIU OamyuK meMrepamypsbl, ycmaHaesnueaemcs npu Heobxodumocmu,

T4 - damyuk memrepamypbl merioHocumerss 8 obpamHom mpybornposode,

ycmaHaenueaemcs rnpu Heobxodumocmu. Moxem 6bINosHIMb yHKUUK KOHMPOJIbHO20,
asapuliHo2o Uunu ¢hyHKUUIO O2paHUYeHuUsi memrepamypbl o Mecmy ycmaHO6KuU.
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.5 MNoppepxaHve TemnepaTypHOro rpaduka ¢ He3aBUCUMbIM NPUCOEOUHEHMEM CUCTEMbI
oTonneHus.

Al “Mrv A2 “CO” I[_ - jl
TTR-01 TTR-01 | H
P AP, PCx AP, Pex | [
: l‘“‘{ _________ l_____T____]
| |

[ KP1 }'* | B cucmemy
U3 mennocemu | | | i mn omonneHust

| | | |
’ I | | 73 | >
B mennocems : i T4 i I M3
< T T ’<}*<D T <

G | M4 | U3 cucmemsbli

I_MZ 1| L _><]_ _@ 4 omornneHusi

Mpumep npumMeHeHuA: YrnpaeneHue nooOnUMKOU rpou3eooum MoOyrib yrpasrneHus Af.
LaeneHue 8 KOHMype omorineHusi noddepxxusaemcs pabomoul knanaHa Y1, Hacoca nodnumku
M1 u, npu Heobxodumocmu, Hacoca M2 (pe3ep8Hnbll).

MoOynb ynpasneHus A2 noddepxxueaem 8 cucmeme omorisieHuUss memrepamypHbil epaghuk
mernnoHocumerns T1=f(T2) no nodarowemy mpybornposody u obecriedyusaem rpu usmepeHuu T4
ogpaHu4YeHuUe memrepamypbl MernioHoOcCUMersis, so3gpawjaeMo20 8 cucmemy meriocHabXXeHusl.
LocmynHa hyHKUUST MOHUXeHUST memMrepamypbkl mernsioHocumersisi ro epeMeHHOMY 2pachuky.

Lna obecrieyeHuss UUPKynsayuu mersoHocumerisi ucrosne3dyemcs Hacoc M3 u, npu Heobxo-
oumocmu, Hacoc M4 (pesepeaHnbil).

Mooynu ynpasneHus A1 u A2 obecrnieqdusarom 3auwumy pabomsi Hacocoe8 fpu omcymecmeuu
menyioHocuUmers.

C uenbto obecrneyvyeHus1 paBHOMEPHO20 U3HOca Hacoco8 ocmyrHbl YyHKUUU nornepemeHHou
pabombl Hacocog U asmomamuyeckoz2o egoda e pabomy pe3epeHO20 Hacoca 8 Criydyae Heuc-
npasHocmu pabomarouje20 Hacoca.

lpumevyaHus

1 YnpaeneHHue nodnumkol Moxem npou3eodumscs peseltHol asmomamukol 6e3 npume-
HeHusi MoOyris ynpasreHus A1.

2 [ns eapuaHma pez2yrnuposaHusi memriepamypbl 8 KOHMype 0morisieHus o mem-
rnepamypHomMmy 2paghuky mernoHocumerns obpamHo2o mpyborpoeoda Heobxodumo Ha
cxeme rnomMeHsime mecmamu damyuku memnepamypns! T1 u T4.

®yHKYyUss mepmMoOam4yuKos:

T1 - damyuk memnepamypbl menfoHocumerns 8 nodarowem mpybornpoeode;

T2 - damyuk memrepamypbl Hapy>XH020 8030yxa;

T3 - KOHMPOsIbHbIU OamyuK memrepamypsbl, ycmaHasueaemcs rnpu Heobxodumocmu;
T4 - damyuk memrepamypbl merioHocumersns 8 obpamHom mpybornposode,

ycmaraenueaemcs npu Heobxodumocmu. Moxxem 8bInonHAMb (byHKUUK KOHMPOIIbHOZ20,
aeapuliHo2o Uu hyHKUUIO o2paHUYeHuUs memepamypbl o Mecmy ycmaHo6KuU.
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NMPUNOXEHUE O
(cnpaBo4HoE)

HacTpoiika napameTpoB perynsitopa

K HacTpanBaeMbiM napameTpam perynsitopa otHocstcs Kynp 1 Tonp.

Kynp — k03adpmumneHT onpegensaiowmn peakumo perynaropa Ha n3aMeHeHue perynmpyemMoro
napameTtpa. OH 3aBucuT oT Tna VIM n ero npumepHoe 3HadeHune onpenendetcs no gopmyrne:

Tx
Kynp=0,5.—, rnoe
ynp ‘/60 a

Tx — BpeMsa nepemeLLeHns oT OTKPbITOro [0 3aKpbITOro coCTosiHUA wrtoka MM B cekyHaax.

Tonp — onpenensieT BpemMsi peakumm CUCTEMbI, BbI3BaHHOE YNpPaBnsloWmnM BO3AENCTBUEM Ha
KnanaH npuv yCTaHOBMBLUEMCS COCTOSIHUM perynupyemoro obbekta. TunoBble 3HAYeHus
napameTpa B 3aBUCUMOCTM OT TUMa KOHTypa perynupoBaHusl crieayoLwme:

ana “r” - (60-120) c, ansa “6GoicTpbIX” TENN00O6MEHHNKOB — (40-60) C;
anga “CO” - (10-30) MuH;
ansa “Tn” - (30-60) MWH.

BbilweykasaHHble KO3(hULMEHTbI 3a4aloTCsl MpU MyCcke CUCTEMbl PEerynupoBaHust U B
AanbHenwen paboTe aBToMaTUYECKN KOPPEKTUPYOTCS (CamoaganTauusi) Moaynem ynpaBneHus B
3aBMCUMOCTU OT KOHKPETHOW CUTYaLUN.

[na 6onblMHCTBA NPUMEHEHMIN 3aBoAckast HacTponka napametpoB Kynp n Tonp obecne-
4ynmBaeT onTMMarbHY paboTy B KOHTYpe perynupoBaHus KnanaHa. B npotusHom criyvae, Heobxo-
OMMO BOCMNOSb30BaTbCA pPeXMMoM “ABTOHaACTpoOMKa” napaMeTpoB peryrnmpoBaHus.

Mpn yctaHoBke pexuma pabotbl “ABTOHacTporka” TTR caMOCTOATESNIbHO NPOM3BOAUT Bbl-
YMCNEHNE NapamMeTpPOoB PErynsaTopa B TEHEHNE BPEMEHM, 3aBUCSLLENO OT TUNa KOHTypa U obbekTa
yrnpaBneHus, HO He Bbonee 2 4 ana Tuna perynupoBaHusa “I'B” n He 6onee 6 4 oNs TMNa KOHTypa
perynupoanus “CQO”.

BHUMAHUWE: NP OKOHYAHUU ABTOHACTPOMKWN NAPAMETPOB TTR NEPEXOOUT
B ABTOMATUYECKWUU PEXXUM PABOTbI (CMOTPU 7.8.2).

MpumeyaHue - Pabota TTR B pexume “ABTOHAcCTpomrKa” MOXET COMpPOBOXOATbCS 3HAYU-
TenbHbIMU KoNebaHnaMn TemnepaTypbl TENSIOHOCUTENSA B KOHTYpPE perynupoBaHund. B cnyvae He-
AONYCTUMOCTU Takmx KosfiebaHmin HaCTpPOKMKYy napameTpoB perynstopa mogynsa ynpasnenHuss TTR
NpOn3BOAUTbL B “pPYyHHYIO” MO crefyolemMy aMnnpuyeckomy npasusy:

1) Ecnm TTR npu ynpasneHuMM KrnamnaHoM pearnpyeTt CrAULKOM MeaSieHHO, Heobxoaumo
yBenu4nTb 3HavyeHue napametpa Kynp.

2) Ecnu B KOHType perynupoBaHusi TemnepaTypbl BO3HMKAOT konebaHus, Heobxoammo
aemndupoBaTtb cucteMy noHmwxkeHnem Kynp vnum ysennyeHvem Tonp.

-39 -



Mo Bonpocam npoaax u noaaepXku obpawantechb:

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnagusocTok (423)249-28-31
Bonrorpapg (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
Ekatepunbypr (343)384-55-89
NBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48
KanuHuHrpag, (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Knpos (8332)68-02-04

KpacHogap (861)203-40-90
KpacHospck (391)204-63-61

Kypck (4712)77-13-04

JInneuk (4742)52-20-81
MarHutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHun Hosropog (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosocunbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16

Mepmb (342)205-81-47
PocTtoB-Ha-[loHy (863)308-18-15

PsasaHb (4912)46-61-64
Camapa (846)206-03-16
CaHkr-lNeTepbypr (812)309-46-40
CapaToB (845)249-38-78
CmoneHck 4812)29-41-54
Coun 62)225-72-31
CraBpononb (8652)20-65-13
TBepb (4822)63-31-35

Tomck (3822)98-41-53

Tyna (4872)74-02-29
TromeHb (3452)66-21-18
YnbsHoBCK (8422)24-23-59
Ydha (347)229-48-12
YenabuHck (351)202-03-61
Yepenosey, (8202)49-02-64
Apocnaenb (4852)69-52-93

An.noyta: tsp@nt-rt.ru || CanT: http://teplosila.nt-rt.ru





