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BHUMAHUE: NMEPEQ YCTAHOBKOW U BKIMKOYEHMEM MOAYNSA YNPABINEHUA MHO-
FrO®YHKUMOHAJIbHOIO TTR BHUMATEJIbHO U3YYUTE HACTOALLEE PYKOBOACTBO
MO SAKCMNNYATALUUU U NACIIOPT.

BHUMAHUE: 3AMNPEWAETCA YCTAHOBKA TTR BO B3PbIBOOINACHbIX NMOMELLE-
HUAX

MOHTaX 9NeKTpU4ecknx uenen OoSmKeH Npou3BOAUTLCS B COOTBETCTBUM C 3NEKTPUYECKON
CXEMOM NOOKNYEHUS.

PeMOHT MoryT Nnpon3BoauTb TONbKO PabOTHUKK, UMeKoLLME pa3peLLleHne N3roToBUTens.

N3rotoButenb octaBnsieT 3a cobon npaBo BHOCUTb HE3HAYUTESNbHbIE N3MEHEHNSA B CXEMY U
KOHCTPYKUMIO Nprubopa, He BnusLwme Ha paboTy 1 TEXHUYECKME XapaKTEPUCTUKN U3OEeNs.

COKPALLEHWNA N YCNOBHBLIE OBO3HAYEHNA

“B” - 0003Ha4YeHns TMNa KoHTypa “ropsiiee BogocHabxenne” B TTR;
BC - cUcTema ropsidyero BOAoCHabXeHus;

KK - XnakokpucTannmyecknn nHankaTop;

M - UCMONHUTENBHBLIN MEXaHU3M (KnanaH perynmpyroLmin, Hacoc);
KP - KnanaH perynupyoLiunn,

MK - nepcoHanbHbIn KomneroTep (M3IBM);

CO - cMcTemMa OTonNeHus;

“‘CO” - o0bosHaveHunsa TUNa KoHTypa “cuctema otonsnieHns” B TTR;

TO - TepMoaaTyuK;

TOB - TepMmogaTymMK namepeHns TemnepaTypbl HApY>KHOro BO34yXa;
TAOM - TepMmogaTyMK n3mMepeHns TemnepaTypbl BO34yxa B MOMELLEHWUM;
TTR - Moaynb ynpaBneHust MHOropyHkumoHanbHbii TTR;

TOT - TepMogaTyMK n3mMepeHust TemnepaTypbl TEMNOHOCUTENS B TpybonpoBoae;
TOL - TepmogaTymk umndpposon (DS18S20, DS18B20);

OKM - 3neKTPOKOHTaKTHbIA MaHOMETP.



HacToswee pykoBOACTBO MO 3KCMsyaTaumm COO4epXUT CBEAEHUS 1 npaBuria no aKcnayatayum
MoAyns ynpasrieHns MHorogyHkunoHansHoro TTR mogmndumkaunn TTR-01D-230, narotosnsieMoro
B cooTBeTcTBUM € TY BY 690397591.006-2015.

YcnoBHoe obo3HavyeHne mMoayns ynpasneHust MHoroyHkumoHansHoro TTR (ganee — TTR,
MOAYMb YNpaBfieHusl) Npu 3akase U B JOKYMEHTauuMn Opyron nNpoayKumn, B KOTOPbIX OH MOXeT
ObITb NPUMEHEH, NPUBESEHO B NPUMOXEHUN A.

1 HASHAYEHWE U OBJTACTb NPUMEHEHWNA

1.1 TTR — aBngeTca MUKPOMPOLECCOPHbIM C CUMBOJSIbHO-LMAPOBON MHOMKALMEN U3OENUNEM,
nporpaMmmupyemMbiM NoTpebutenem, 1 npegHasHayeH 49 aBTOMaTUYeCcKOro ynpasrieHus U pery-
NMPOBaHUSA Nnogaven Tenna B CUCTEMbI OTOMSIEHUS U rOpAYero BoAOCHabXeHNsa B pasnnyHbIx 00-
NacTax NPOMbILNEHHOCTH, XUMULLHO-KOMMYHASTbHOIO U CESTIbCKOro X038NCTBa.

Bo3aMOXHO ncnonb3oBaHMe MOAyNs ynpasfeHUd B COCTaBe aBTOMAaTU3MPOBAHHbLIX M KOH-
TPONbHO-U3MEPUTENBHBLIX CUCTEM Yepe3 BCTPOEHHbIN MHTepdenc ceasmn RS-485.

1.2 TTR obecne4vnBaeT ynpaBrneHne 0gHUM TPEXNO3ULMOHHBIM KrianaHom u paboTy Ao ABYX
HacoCOB B cOCTaBe rpynnbl “OCHOBHOWN + pe3epBHbIN.

1.3 B 3aBucmmoctn ot obbekTa perynupoBaHus TTR nossonseTt peanusoBaTh cregyoume
PYHKLNN:

- perynupoBaHue TemnepaTtypbl TEMMOHOCUTENSI B 3aBUCMMOCTM OT TemnepaTypbl Hapy>KHOro
Bo3gyxa (MOroAHbIA KOMMEHcATop) C BO3MOXHOCTBbIO 3alliMTbl CUCTEMbl OTOMMAEHUA OT
3amMopaxunBaHus;

- nogaepxaHne temnepaTtypbl FOpFI‘-IeIZ BOAbl Ha 3ajaHHOM YPOBHE;
- BepxHee n/vnun HXxXHee orpaHun4yeHune TemMriepatypbl TEMNITOHOCUTEIH;

- CHXEHMe TemnepaTtypbl C YY4ETOM paboynx U BbIXOAHbIX AHEN (BPEMEHHO-TeMNnepaTypHbIN
PEXUM ynpaBneHus Ans Kaxaoro AHS Hegenu);

- ynpaBneHuMe Hacocamu (OTKMHOYEHWE MPU OTCYTCTBUM TEMNSOHOCUTENS, aBTOMaTUYECKUN
BBOJ pPE3epBHOrO Hacoca B cllyyae HeucrnpaBHOCTU OCHOBHOMO, CMeHa BKJIIOMEHWS HAcOCOB
OCHOBHOTO U PE3ePBHOIO C LieNbio obecrneyeHnss paBHOMEPHOIo M3Hoca, yrpaBrieHe no AaTymky
TemnepaTypbl, N0 3aiaHHO BPEMEHHOI nporpamMmme).

1.4 Mopynb ynpasrneHus obecneyvBaeT AMArHOCTUKY Hanuuns aBapuMHOM (HewTaTHOW)
cuUTyauunm W HeucnpaBHOCTU YCTPOWCTBA C OTOBpakeHMemM uxX npuunHbl Ha akpaHe XKW u
BKIMIOYEHMEM aBapUMHOIO pexrMMa Ha WHOWKaTope, PacnosyioXEHHOro Ha nepegHen naHenu
npubopa.

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

- N0 3KCNIyaTaLMOHHOM 3aKOHYEHHOCTUN ABNSAETCA U3aennem BTOpOro nopsaka;

- NpeaHasHa4YeHo A4ns MHPOPMAaLMOHHON CBA3W C APYIMMN N3AENUAMU;

- MO YCTOMYMBOCTM K BO3AENCTBUIO TEMMNEPATYPbl U BNAXXHOCTM OKPYXKarLLEero Bo3ayxa OTHO-
CcUTCA K rpynne ucnonHeHus B4 n npegHasHavyeHO ANSA YCTAHOBKM B 3aKpbITbIX NMOMELLEHUSAX C
TemnepaTypon Bosayxa ot nntc 5 go nntoc 50 °C, oTHocuTenbHOM BRaxHocTbio 80 % npu nntoc
35 °C n 6onee HM3KNX TeMmnepaTtypax 6e3 KoHgeHcauum Bnaru;

- N0 YCTOMYMBOCTU K MEXAHNYECKMM BO3AENCTBMAM OTHOCUTCSA K rpynne ucnonHenus L3;

- MO MEeTPOSIOrMYeCKMM CBOMCTBaM OTHOCATCA K MU3AENUAM, He SBNSAOLWMMUCA cpeacTBamu
N3MEepPEeHNs N He NMEKLLINX TOYHOCTHbIE XapakTePUCTUKN;

- N0 YCTOMYMBOCTU K aTMOCHEPHOMY [ABIIEHUIO COOTBETCTBYET rpynne ucnonHexHus P1 un
obecneunBaet paboTy npu atmocdepHom gasneHmn ot 84 no 106,7 kila.



2 TEXHUYECKME OAHHbBLIE N XAPAKTEPUCTUWKWA

2.1 OCHOBHble TEXHUYECKME OaHHbIE U XapaKTEPUCTUKN NpuBeaeHbl B Tabnuue 1.

Tabnuua 1

HaumeHosaHue rapamempa

3HayeHue

Hanpﬂx(eHvle NMNTaHUA:

2303 B, yactoTta (50 +1) 'y

MoTpebnsiemas MOWHOCTb, HE Bonee

3 BA

Tun KOHTYpa ynpaBJieHNA KinanaHom

CO, I'BC

KonnyecTtBo Noakntoyaembix HacocoB

2 (“ocHOBHOW™+”pe3epBHbIN”)

3awmTa paboTbl HacocoB OT “cyxoro xoaa” EcTtb
KonnyecTBo BbIXO4OB ynpasneHus (pene) 4
MapameTpbl penenHoro Bbixoaa 250 VAC, 2 A (cos ¢=0,6)
KonnyecTtBo noaknioyaembiX TEPMOOATYMKOB 1-4*

Twvn gatynka TeMnepartypbl

DS18B20, DS18S20

[lnanasoH nsmepsieMblx TemnepaTtyp

mMuHyc 50 °C...nntoc 125 °C

,D,I/ICerTH OCTb 3aaHunA TemMnepartypbl

1°C

KonunyectBo ONCKPETHbLIX BXOO40B

4

MapameTpbl AnCKpeTHOro Bxoaa (Tmn)

“Ccyxomn KOHTaKT”

[nnTenbHOCTb BpeMeHHOro rpaduka 1 Hepgens
[ANCKpeTHOCTb 3agaHunsi BpEMEHN 14
"my6buHa novYacoBoro apxmea, 3anncemn 896

Tun nHTepdenca n NPOTOKOM CBA3N

RS-485, Modbus-RTU

CkopocTb 06bmeHa, but/c

2400...115200

CteneHb 3aWwmThl Kopnyca

IP40 (IP20 — co CTOPOHbI BUHTOBbIX KITEMM)

MogkntoyeHne, ceveHmne npoBoAa

Knemmbl BUHTOBGIE, (0,5-1,5) MM?

MabapuTHble pa3mepbl, MM 90 x 70 x 65
Macca kr, He bonee 0,35
CpenHuin cpok crnyxbbl, He MeHee 12 net

anI Me4yaHue - * TUN 1 KONMYeCcTBO TepmMoaaTynkoB 3aBUCUT OT obbekTa yrnpasJrieHnda n

corjflacoBbIiBaeTCAd Mnpu OCbOpMJ'IeHI/II/I 3aKa3a.




3 KOMIMJIEKTHOCTb

3.1 KoMmnnekTHOCTb AoJSKHa COOTBETCTBOBATL Tabnuue 2.

Tabnuua 2
HaumeHosaHue Konuyecmeo
Moayrnb ynpaBneHus MHOroyHkunoHansHbln TTR, wr. 1
PykoBoacTBO No aKkcnsyatauum, 3K3. 1*
MacnopT, 3Ks3. 1
YnakoBka, WT 1

*%

[aTunk namepeHns Temnepatypbl TennoHocutens B Tpyéonposoae (TAT)

*%

[aTtumk namepeHusa TemnepaTtypbl Hapy>xHoro Bo3ayxa (TAB)

*%

[aTtumk namepeHusa TemnepaTtypbl Bo3gyxa B nomelleHun (TOM)

NMpumeyaHusn

1 * - gonyckaeTcsa NOCTaBnsATbL OOUH 3K3EeMMNIIAP PyKOBOACTBA MO JKcnnyataumm Ha 5
n3genuim npu noctaeke B OAMH agpec.

2** - MMHMMarnbHOE KONMYECTBO TEPMOOATUMKOB OnpeaenseTca B 3aBUCMMOCTU OT
TMNa KoHTypa ynpasneHunsa KP (cm. Tabnvuy 3).

3.2 MMHUManbHOe KONMYeCcTBO TEPMOAATHYMKOB M UX TUM B 3aBMCUMOCTM OT TUNa KOHTypa
ynpasneHus npueseaeHo B Tabnuue 3.

Tabnuua 3
Tun u Konu4yecmeo 0amyuko8 usMepeHuUsi memrepamypbl
Tun koHMypa
Oatunk TOT Oatuunk TOAB Oatunk TAMN Bcero
“‘CO” 1 1 2
“'B” 1 1

anI Me4dyaHue - BoaMmoxxHa JONOMNHUTENbHAs NOCTaBKa AaTYMKOB TeMnepartypbl,
KOJIN4eCTBO U TUMN KOTOPbLIX onpenendaeTcd no cornacoBaHMio ¢ 3aka34nkom.

4 YKASAHVME MEP BE3OIMNACHOCTHK

4.1 KoHcTpykuma TTR cootseTcTByeT knaccy 3awmtsl || no FTOCT12.2.007.0-75.

Mo akcnnyaTauMoHHOW 3aKOHYEHHOCTU MoAynb ynpaeneHus TTR aBnseTca unsgenvem BTO-
poro nopsaka, T.e. OTHOCUTCH K U3JEeNuaMm, KoTopble HeobxoauMMO pasMellaTb BHYTPU M3Oenuvs
TpeTbero nopsigka no NOCT P 52931-2008 npwu akcnnyaTauum.

4.2 TMpun akcnnyataumm M TEXHUYECKOM OOCrnyXMBaHMM MOAYNS ynpasreHus Heobxoammo
cobnogaTb Mepbl NPegoCTOPOXHOCTM B COOTBETCTBMM C NpaBunamm 6e30nacHOCTH, YCTaHOBIEH-
HbIMU OS99 AaHHOro NoMeLLeHns unm obbekTa, a Takke pykosoacTsoBaTbes TKIM1181-2009 "lMpa-
BUS1a TEXHUYECKOM IKCMyaTaumm anekTpoyctaHoBok notpebutenen” n TKI 427-2012 "Mpasuna
TEXHUKN 6e30MacHOCTM Npu aKChyaTaumm 3NeKTpoycTaHOBOK".

4.3 besonacHocTb akcnnyaTaumm TTR obecneynBaeTca BbiNofHEHNEM TpeboBaHUn N peko-
MeHAauMi HacTosILero pykoBOACTBa No 3Kcnsyatauum 1 nacnopTa.

-5-



5 KOHCTPYKUNA N NMPUHUNIM PABOTbI

5.1 KoHcTpyKums

5.1.1 KoHcTpykTnBHo TTR BbINOnHeH B Kopnyce ansa kpenneHna Ha DIN-periky 35 mm.
Ha nuueson noBepxHoCcTM koprnyca pacnonoxeHbl XKW, nHankatop pexuma paboThbl
KHOMKW ynpasrieHns. BHewHWn Buag nepeaHen naHenu npuBeaeH Ha pucyHke 1.

O Mogaynb ynpasnenust TTR-01

=

Pexum

+
e N VMO«

PucyHok 1 - BHelHW BuA naHenu nHAMKaLumM 1 yrpaBneHus

Bo3MoHblEe COCTOAHUA UHAMKaTopa «Pexum» npueeaeHsl B Tabnuue 4.

Tabnuua 4

CocmosiHue uHOukamopa «Pexumy»

CocmosiHue pabombl TTR

MwuraeTt 3enéHbiM LIBETOM

HopmanbHbIM pexum paboTsl

FopMT NOCTOSIHHO 3€SIEHbIM LIBETOM

PaboTta ocTtaHoBneHa - pexnm «Bbikn»

MwuraeT KpaCHbIM LBETOM

HewTaTHasa cuTyauumda B cucteme yrnpasneHud

FopMT NMOCTOAHHO KpaCHbIM LIBETOM

AnnapaTHas HeucnpaBHOCTb TTR

HasHaueHne KHomnok ynpasrieHnd npmeBeneHbl B Tabnuue 5.

Tabnuua 5
KHorka @yHKUUOHabHOe Ha3HavyeHue
S KHorka ebixo0a 8 ripedbidyuee MeHKO, ommMmeHa ornepayuu
«y KHorika nepebopa eepmukarnibHO20 MEHIO, USMEHEHUE 3HAYEHUS «-»
«» KHorika nepebopa 20pu30HMaribHo20 MEHI0, UBMEHEHUE 3Ha4YeHUs «+»
«d» KHorika ebibopa nyHKma mMeHr, 8800 3Ha4YeHUs

5.1.2 MNoakntoyeHne BHELLHUX ANTEKTPUHECKNX ueneun npon3soanTCA BUHTOBbIMU 3aXXUMaMW,
BerHMffl N HUKHUIA pAn KOTOPbIX pacnoJjioXeHbl COOTBETCTBEHHO BBEPXY U BHU3Y KOpMnyca TTR.

5.2 MpuHUMn paboThl

5.2.1 ABTOMaTnyeckoe ynpaBlieHune nogayen tenna B CUCTEMbI ropsa4vero BOOOCHabxeHnsa n
oTonneHna npoun3BoanTCA I'IyTéM npe06pa303aH|/|ﬂ CUrHanoB OT TepMoaaTynkoB B LI,I/IC*)pOBbIe

3Ha4YeHnAa TemMnepartyp n cpaBHEHUA UX C 3aaHHbIMW 3HAYEHNAMUN (,qanee - yCTaBKaMM).

B 3aBMCUMOCTM OT 3HaKa U BEMNYNHBI paccornacoBaHna MmoAyrb ynpasreHus Bblpa6aTbIBa-

€T CUrHanbl ynpasneHund UCrnosiHUTENbHbIMU MEXaHU3MaMU.

5.2.3 OcHoBon TTR gaBngeTcs OAHOKPUCTaNbHbLIN MUKPOKOHTPOSSEP, KOTOPbLIA OpraHusyeT
paboTy Bcero npudopa - namepsieT BXoA4Hble CUrHasbl, NocTynarwLwme oT BHELWHNX AaTYNKOB, Npo-
N3BOOMT pacy€Thbl, BbIBOAUT NOSlyvYeHHble 3Ha4YeHna napameTpoB Ha XKKW 1, cornacHo ¢ nporpam-

MOW, Bblp868TbIBaeT CurHanbl ynpaslieHUA NCNONMHUTESNTbHbIMA MEXaHU3MaMW.
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6 MHOMKAUNA NHOOPMALIMOHHBIX MAPAMETPOB

6.1 NHankaumnsa nHOpMaLUNoHHbIX NapameTpoB BbiBoauTCS Ha XKKW. O6wnin Bug CTpykTyphl

NoJsib30BaTENbCKOrO MEHI0 NPMBEAEH HA PUCYHKe 2.

Mo HasHa4eHwto Nonb3oBaTENbCKOE MEHIO MPUOOpa YCNOBHO pasfeneHo Ha YpPOBHM —
BEPXHUW n HVOXKHAUWN.

Mpumeuanue — “4J “ - pnutensHoe HaxaTtue (He MeHee 4 ¢) kHomkm “ 4 .

I

YposeHb HVPKHNW nonb3oBaTenbekoro MEHIO (BEPTUKaNbHBIN)

:_ YposeHb BEPXHWM nonb30BaTenbCkoro MeHo (Fopu3oHTarbHbIiA) :
| KaneHaapb MeHto krnanaHa MeHto HacocoB HacTtpowku |
|, ]15-03-15]% [K> “CO’ H> “H1/2’] & [TTR01D |¥| |
|  |12:05Bc T | ~|N2150001 |
IR R Y A o
e ® B
[Pexum K| [W[K>  t# Apxus K[03-14:00 | [Apxve Jata
: g al [T s90°C =N * | 2 Bpems 1| |
| g | 5 | I &
A A A
| | B[PexumH| | S[K>  teo |3 |Apxvis S|Mpussska| |
| g Al | | 385°C = © |Tepm. |
7 s | s L g |
A A
| WIK> tHB ApxvB WS [KonTyp K |
| < ) |
| -0,5°C = Hactp. ¢ |
| @ < @ |
A A
| N ApxvB W [KonTyp H |
| - | 20,5°C = ~ |nacTp. ¢ |
: T e 3 :
A A
| WIK> tas ApxvB W[ rpaguk K |
| D > ~ |Hepens |
| L v &
A
| ‘R CerteBble |
: ~ |HacTp. ¢ :
| |
| |

6.2 YpoBeHb MeHio BEPXHN

PucyHok 2 — Obwas cTpyKkTypa nonb30BaTENbCKOro MEHH0

6.2.1 YpoBeHb MeHI0 BEPXHUW npegHasHavyeH ans MHAnKauumM OKOH MEHI0 KarneHaaps
peanbHOro BpeMeHU, COCTOSIHUS KOHTYPOB KranaHa u HacocoB, 3aBoackoro Homepa TTR.

lMepexoa mexay OKHaMm MeHI0 B npegenax 4aHHOro ypoBHS BO3MOXEH MO HaXXaTUHO KHOMKK
“D” 1 OpPraHM30BaH Mo LUKITY.



6.2.2 BHewHWn BU OKHa NPOCMOTPA MEHIO KOHTYpa ynpaBreHns KnanaHoM NpuMBeaEH HMXKe.

KoHmyp knanaHa Tun koHmypa ynpasneHust KP

----------- . [11 b} -""'-."-“--“‘-“
Pexum pabomsl ... K> *CO™ BkriroyeHue KriarnaHa 8 CMoOpPOoHY:
""" @2A LT “ “ . ggepx; “J“ - eHus.
Hanuque owuboK:; -
‘npoben” - Hem; “ QYHKUUS O2paHUYeHUs memMnepamypbi:
“?” - ecmb oWUBKU. ‘npoben” - He pabomaem, “A“ - pabomaem.

Tun KOHTYpa ynpaBJieHUA KriianaHoM MOXeT NpuHnmMaThb cnegyrume 3Ha4eHnA:

“CO” — nogaepxaHue TemnepaTypHOro rpacuka B cucteme oTonneHns;
“I'B” — nogaepxaene TemnepaTypbl ropa4yen Boabl.

BoamoxHble BapunaHTbl TUNa (anropMTma) pa60TbI KOHTYpa ynpaBJieHUA KranaHa n KOHTypa
ynpaBJieHNA HacocaMu, nporpaMmmMmmnpyemMbix nosib3oBartesiem, rnpmBeaeHbl B Tabnuue 6.

Tabnuua 6
Moducbukayus KoHmyp K (ynpaeneHue KP) KoHmyp H (ynpaeneHue Hacocamu)
TTR-01D “CO’ ‘TB” “Bbikn”,“H17,"H2”,“H1/2”,“HT”

Pexnm pa60TbI KOHTYpa ynpaBJieHUA KriianaHoMm MOXeT NpuHMMaTb clenyroume 3Ha4eHnA:

(J — paGora KOHTYpa KnanaHa octaHoBrneHa (pexum “OctaHoB”);

— paboTa KOHTypa No BpeMeHHOM nporpamme (pexum “lNporpamma’);

- - paboTa KOHTypa B MOCTOSIHHO HOpMaribHOM pexume (pexunm “Hopma’);
— paboTa KOHTYpa B MOCTOSIHHO MOHMXEHHOM pexnme (pexum “Huxe”);

A — paboTa KOHTypa B pexuMe aBTOHaCTPOMKU NapameTpoB perynsatopa.

6.2.3 BHewWHMn BUO, OKHa MEHIO KOHTYpa ynpaBneHns HacocaMm NpuBeaEH HUXeE.

KoHmyp Hacocos Tun koHmypa pabombi Hacocos

H>"H127 CocmosiHue Hacoca:
?_{H DI I - ekmoven Hacoc 1,

T - ekmoueH Hacoc 2.

Pexum pabombi

Hanuyue owubok

" CocmosiHue damyuKkos:
“* 7 - HeucrnpasHOCMb Hacoca;
‘0" - omcymecmeue mernnoHocuUmers.

CocmosiHue ABP:
Al - pesepsHbIli HACOC BKITIOYEH.

Tun KOHTYpa ynpaBlieHnA HacoCaMn MOXeT NpuHMUMaTb cleayrume 3Ha4eHnA:

“‘BbIKJT” — ynpaBneHne Hacocamu BbIKIHOYEHO;

‘H1” — paboTta Hacoca 1;

‘H2” — paboTta Hacoca 2;

‘H1/2” - nonepemeHHas paboTta Hacoca 1 n Hacoca 2;
‘HT — paboTa HacocoB Mo AaTymKy TemnepaTypsbl.

Pexnm pa60TbI KOHTYpa ynpaBJieHUA HacoCaMn MOXeT ObITb cneaywowmnm:

0 - paboTa KOHTypa HacoCcoB ocTaHoBIeHa (pexum “OcTaHoB”);
— paboTa KOHTYpa HacoCOB B aBTOMAaTMYECKOM pexume (pexunm “lNporpamma’).
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6.3 YpoBeHb meHio H/XKHUIN

6.3.1 YposeHb MeHio HMXKHWI npeaHasHayeH Ana 3agaHvs pexvma paboTbl KOHTYpa, Bbl-
Boaa Ha XKW TekyLien namepeHHoOn n apxmBHOM TemnepaTypbl, COCTOSIHUS ANCKPETHbLIX BXOAOB,
YCTaHOBKW KaneHgaps u nporpammMmpoBaHuns agpeca npubopa B cetn RS485, a Takke HaCTpPOMKK
(NpmBS3KM) TEpMOOATYNKOB N MapaMeTPOB KOHTYpa.

Mepexoa mMexay OKHaMu MeHI0 B Npegenax AaHHOro YpOBHSI BO3MOXEH MO HaXXaTU KHOMKU
“d>” 1 opraHnsosaH no umkny. BosspaT B MCxoAQHOE OKHO MeHio ypoBHst BEPXHUI nponssoaunTcs
npu HaxaTum kHonkn “ K7,

6.3.2 BHelHUn BUA OKHA MPOCMOTPa MEHK0 TEKYLUMX U 3adaHHbIX 3HA4YeHUn TemnepaTypbl
KOHTYpa NPUBELEH HUXeE.

KoHmyp knanaHa  e... [ vrl 1o | MNapamem
yp ........ . K> tﬁ i p p

39,0 °C - 3HaveHue napamempa

Ha XKW B 3aBucmmocTtu ot YCTAHOBJIEHHOIoO TUNa KOHTYpa ynpaslieHna KnanaHomMm MOryT
BbIBOOAUTbLCA crieayroume napamMmeTpbl:

t — 3afaHHas TemnepaTypa B HOpMarbHOM pexume paboThl;

() — 3afaHHas TemnepaTypa B MOHMWKEHHOM pexunme paboThl;

t& — 3ajaHHas aBapuHaga TemnepaTypa;

tco — n3mepeHHaqa temnepatypa T (t1) ynpasnswowero ansa tuna koHTtypa “CO”;

ths — n3mepeHHaa temnepatypa T (t2) HapyxHoro Bo3agyxa ans tuna koHtypa “CO7%;
tre — n3mepeHHaa temnepatypa T (t1) ynpaBnatowero anga tuna KoHtypa “I'B”;

tkH — n3mepeHHasa temnepatypa T (t3) KOHTPONbHOrO;

tas — n3mepeHHaa temnepatypa T (t4) asapuiHoro.

BHeLlHWI BUA, MEHIO NPOCMOTPa apXUBHbIX 3HAYEHUI TeMMepaTyp NPMBEAEH HMXKE.

Mapamemp ... 01-02:10 4" AO-MM:H4

.... txt= 39 - BHavenue napamempa, °C

MepemelLeHne No apxmBy NPOU3BOAUTCS MPU HAXKATUM KHOMKN “=”, a BbIXO/ C NEPEXOIOM B

MEHIO criefyloLLero napameTpa — npu Haxatus kHonku “<”, 6e3 nepexoaa - Npu HaXxaTuy KHOMKM
“%”

6.3.3 BHewHMn B OKHa NPOCMOTPa MEHIO apXmMBa KOHTypa Hacoca NpUBEAEH HUXE.

Pexum pabomsi ... 01-02:10 4" A0-MM:4YY
__________ 1 — CocmosiHue Hacoca:
CocmosiHue damyukog: "= [ - exmoyer Hacoc 1;
“*” _ HeucnpasHOCMb Hacoca; Il - sexnroveH Hacoc 2;
“0 " - omcymecmeue menioHOCUmens. X" - HeucnpasHOCMb Hacoca.

MepemelleHne No apxmBy NPOU3BOAUTCS MPU HAXKATUM KHOMKU “=”, a BbIXO/ C NEPEXOIOM B
MeHIo ypoeHa BEPXHUW — npu HaxaTtus kHonku “L-”, 6e3 nepexoaa — npy HaXxkaTum KHOMKK RS,
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7 NMOAroToOBKA K PABOTE

7.1 O0Lwume nonoxenus

Mpn nogrotoBke k paboTe HEOOXOOMMO NOAKMAYUTL MOAYSb YNPaBNEHUS K HarnpsiKeHuto
NUTaHMUS CeTM B COOTBETCTBMM CO CXEMOW MNOAKMAOYEHUSA, NMPUBEAEHHON B NpunoxeHun B u
BbINONHUTbL NOCregoBaTeNbHO onepaunn No HaCTPonKe, NpUBEAEHHbIEe B 7.2 — 7.7.

7.2 NporpammmnpoBaHmne 4YacoB peanbHOro BpEMEHU 1 AaTbl

Mogaynb ynpaBneHus TTR nmeeT BCTPOEHHbIE Yachkl peanbHOro BpeMeHu. lNpu nogrotoske K
paboTe crnegyeT NpoBepuTb NPaBUITbHOCTb YCTAaHOBKU YacoB M KaneHaapsi.

[ns KOpPeKTUPOBKM HEOBXOANMO COrfacHO PUCYHKY 2 BOUTU B MeHIo «[laTta Bpemsay. Boibop
KOPPEKTMPYEMOro napameTpa Npou3BOANUTCA C NMOMOLLbI0 HAXaTUS KHOMKK “D”, a U3MEeHeHue ero
3HAYEHUS - C MOMOLLIbIO HaXaTus KHonku “L-”.

Bbixoq 13 MeH C CoOXpaHeHMeM B namsiTM YCTPOMCTBA YCTAHOBIIEHHOW OaTbl U BPEMEHMU
NPOU3BOAMUTCH NPU HaXaTun KHonku “”, 6e3 coxpaHeHnsi C BOCCTaHOBIIEHNEM MPEXHErO 3Haue-
HUSt — MPU HaXaTuUM KHOMKKN “RS”,

7.3 NporpammupoBaHme TepMoaaTYNKoB

TepmogaTtuunkun undgposble (ganee - TAL) nogkntovatotca kK moandumkauum TTR-01D.

[na pacnos3HaBaHus, Kaxdbld TepMOAaTyMK MMeeT CBOM WHAMBWUAOYalnbHbLIN  HOMEpP
(nornyecknn agpec), NPUCBOEHHbLIN emy usrotoButenem. Npu nogrotoBke Kk paboTe HeobxoanmMo
KaXgomy rormyeckomy agpecy pAaTyvka, ucrnonb3yemMoro ¢ pfaHHbiM TTR, noctaButb B
COOTBETCTBME  KOHKpPEeTHbI  dm3mdeckun Homep (t1...t44) wn  cooTBeTcTBylOLlEE eMy
dyHKUMOHANbLHOE Ha3HayYeHue, T.€. BbINOMHUTL NPUBS3KY.

CooTtBeTcTBME PU3NYECKOr0o HOMEpa TepMoJaTymka ero (pyHKUMOHaNbHOMY Ha3Ha4YeHuo
npueeaeHo B Tabnuue 7.

Tabnuua 7
Twun koHTypa K Twun KoHTypa H
Hasauetine T/l “CO” T)‘,‘F;B” “H1” “H2” ‘TI-)I,'T-Z” “HT”
TepmogaTuuk ynpasnstowmi tyn t1 t1 t1
TepmogaTyumnk HapyXHOro Bosgyxa tHB t2
TepMogaTynK KOHTPOSTIbHbIN tKH t3* t3*
TepmogaTtyuk aBapumrHbIn taB t4* t4*

NMpumeyaHusn

1 Tepmodamuuk ynpaenasirouull SBNseTca UICTOYHUKOM CUrHana 06paTHOIZ CBA3N

TeMnepartypbl obbekta. B 3aBucumoctn ot Tmna perynmpoBaHnAa TepmMmogaTtymuk MoXXeT ObITb
YCTaHOBJIEH Ha 06paTHOM nnn nogaroLiem pr6OI'|pOBO,D,e.

TepmModamyuK HapyXxHo20 eo3dyxa UCnonb3yeTcs And 3agaHus OnopHoOW Temnepartypbl
TemnepaTypHOro rpaduka gns Tmna KoHTypa knanaHa “CO”.

TepMoOamyuKk KOHMPOJIbHbIU MOXET YCTaHaBNMBATbLCA ANSA KOHTPONSA TemnepaTypbl B
nbom MecTe 1 B npoLecce perynimpoBaHng He y4acTByerT.

Tepmodamyuk asapuliHblli MOXET YCTaHaBNMBATLCA ANSA KOHTPONSA aBapUMHbIX CUTyauui
B CUCTEME perynmpoBaHus wW/unu BbIMOAHATE (DYHKUUIO OorpaHnyeHust (bonblue Unu MeHbLue)
TemnepaTypbl TENSIOHOCUTENS B MECTE YCTaHOBKW. [pn OTCYTCTBUMN 3aaHNs aBapUNHON
pyHkumm (t# ="Bbikn”) U pyHKUMN OrpaHNYeHns TeNNoHoCUTens (t9| ="BbIkNn”) TepMoaaTymK
aBapUHbIA MOXET BbINOSTHATbL PYHKLUMIO JONOSTHUTENBHOIO KOHTPOSTLHOTO.

2 * - MOXeT yCTaHaBMBaTbCA OONOJIHUTESNIbHO B 3aBUCUMOCTU OT obbekTa ynpasJiieHNA.
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Ecnu npueaska TOL| He Obina npousBeaeHa paHee unm HeoOGXOAUMO BHECTU M3MEHEHUS,
cnefyeT Npou3BeCcTy NporpaMMmpoBaHue agpecoB TEPMOLATUYMKOB B CrieaytoLem nopsigke:

1. MNogknountb TepmogaTyunk K TTR cornacHo cxeme, npuBedeHHOW B MNpusioxeHun b.
[onyckaeTcs He OTKMo4YaTb YCTPOMUCTBO OT CETM.

BHUMAHUE. NMPOLUELOYPA NMPUBA3KU TOLU NPOU3BOOUTCA TOJIbKO MNMPU
NOAKNIOYEHUU K MOAYJTHO YINPABJIEHUA TOJIbKO OAHOIO TEPMOOAT4YUKA.

2. Bontn B MeHIo «[MpnBsiska TEPM.» COrnacHO PUCYHKY 3.

3. NpounssecTn YTeHne n nporpaMMmpoBaHue agpeca.

4. [MponsBecTn NPoOBEPKY N3MEPEHUS TeMnepaTypbl.

5. Npun HeobxoanmocTn, NOBTOPUTL N.1-4 ANa Opyrnx TEPMOLaTYMKOB.

Mpumep npuBA3kM TepMmogaTtyuka nog Homepom t1 (ynpasnswowmin) npuBeaéH Ha pUCyHke 3.

:— YpoBeHb BEPXHVIPI_rgnzsaaa_TeHba(o?oaeﬁro_(ro_pvgo;T;'l;bl_ﬁ) ______ ]|
| Hactporiku Kanenaapb MeHto knanaHa MeHto HacocoB | |
| [TTROID | J15-03-15 ] K> “‘CO” ™ TH> H127 P |
| [Ne150001 112:05 Bc BT o8l
<5y
r R_g ______________________________ B
R fara | |
[ Bpewn g |
| 1 v RS ¢ N e lpocmomp adpeca t1 (t2...t4): |
o ) I Aapectl L bt «00000000» - Hem npussaky; |
| Tepl\i Cﬂ{} > 000(10003 I i={t1...t4} «049EA20F » - ecmb npussi3ka. |
| :_K_o_HTy_p_Ia | Aapec t1 ‘R HoBbin t1 YmeHnue adféc”a t (2..14). |
| L—- 3 g coxpaHeHuss adpeca. |
| |Rikontyp H] | [Aapectl ] Mo kHonke “ A “ - coxpaHeHue |
| HacTp. ¢ | " |049EA20F (npussska) adpeca t1 (t2...14). |
| Sl 8 ! |
______ A
| | RiTpaduk K| t1 Mposepka “npuesizaHHozo” TAL| |
| Thegens | 455 °C no Haxamuro kHonku “I |
N & vy % |
| 4&;CeTeBue | |
" actp. | |
| ; & Mpumeyvanue — I, “ - nnutensHoe HaxaTtne (He meHee 4 c) KHonkm “ Iy “. |
| |

YposeHs HMKHWIM nonb3osaTensckoro MeHIo (BepTuKanbHbIN)

PucyHok 3 - lNMpumep nporpammmnpoBanuns (npueaskun) TALL
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7.4 MNporpammmnpoBaHMe napamMeTpPoB KOHTYpa ynpaBrieHus KnanaHom

7.4.1 Ins npocmMoTpa (NporpaMmMupoBaHns) napaMeTpoB KOHTYpa ynpaBreHUs KranaHom
HeobXxoAMMO BOMTU cornacHo pucyHky 2 B MeHio «KoHTyp K HacTp.».

CTpyKTypa nonb3oBaTeNbCKOro MEHIO HACTPOWKN NapaMeTpoB KOHTYpa ynpaBneHns KrnanaHom
Ans cuctembl otonneHus (Tun KoHTypa knanada “CQO”) npuBegeHa Ha pUcyHke 4.

:_ ~ YposeHb BEPXHUV N0nb30BaTeNbekoro MEHIO (FOpUSOHTANBHBIA) _:
|| Hactpoitk Karenaaps Mettto knanara Metito Hacocos | |
| L,JTTR-01D | 115-03-15|> K> “CO" ™ JH> H1U21 2]
| (Ne150001 12:05 Be, 0wt "0 Bl |
o B
R — i
Narta . 4_%_ K> Twun MeHro npocmompa-ycmaHoeKu murna KoHmypa.
| \Bpemsi ¢l ! “CO” ModpobHee cm. 7.4.2. I
o PR A I T |
! 'I'Ipmaasxa. I WIK> Tonp MeHio npocmompa-ycmarosku nepuoda onpoca I
I e
I ITepM. a1 | " 15 mun Tonp. Modpo6Hee cm. 7.4.2. I
| v Lal | y = |
| & KoHtyp K —g :‘_R_ K> Kynp Menio npocmompa-ycmaHosku KoagpgpuyueHma |
I HacTp. ¢ [« 1,0 ¢/ °C ynpasnenus Kynp. ModpobHee cm. 7.4.2. I
o 38| I |
| R {KoHTyp Hi ! L_R_ K> Txog MeHio npocmompa-ycmaHoeKu nonHo2o xoda I
I 'HaCTp A | 60 c knanaHa Txo0d. [TodpobHee cm. 7.4.2. I
] & |
|| = iEes }— - —{I I XK TI > MeHtio npocmompa-ycmaHoeKu MUHUManbHoU |
| IFpaqwn( Ki |V Tumn dnumenbHocmu umnynbca eosdeiicmeus Tumn |
I I_H_eﬂiﬂﬂ__{}_' | Of C.:(> Ha knanaH. Modpo6Hee cm. 7.4.2. |
|
| | Wiceresble | ! LR_ Mpadhuk K MeHto npocmompa-ycmaHosku memnepamypHozo |
| |” !nacTp. _cﬂ_ | | t=f(tus) epagpuka Bx=f(tHe). MNodpobHee cm. 7.4.2, 7.4.3. I
| & i ] = |
I & K> t MeHio npocmompa-ycmaHO8KU memnepamypsl |
| | 30°C «Huxe» £ . NodpobHee cm. 7.4.2. |
| | I |
| AN K> <t& MeHro npocmompa-ycmaHoseKu memrepamypb! |
| <7 BbIKN «Asapusi Huxe» <ti.. MModpobHee cm. 7.4.2. |
| | I |
| I 53_ K> >t& MeHio NpPOCMOMPa-yCMaHOsKU memrepamypbi I
| | BbIKI «Asapus ebiwe» >t# . [NodpobHee cm. 7.4.2. |
| | = |
| LR_ K> <t MeHio npocmompa-ycmarosku memnepamyphbi |
| | BbIKJT «OepaHuyeHue Huxe» <t| . [TodpobHee cm. 7.4.2. |
| | V= |
| :+ K> >t MeHro npocmompa-ycmaHoseKu memrepamypb! |
| ! > f(tHB) «OegpaHuyeHue sbie» >t . MNodpobHee cm. 7.4.2. |
|
| : I = MeHro npocmompa-ycmarosKku epachuxka |
| '3 | Fpaduk a |
* ) =f (tHB) o2paHu4eHus memnepamypei | =f(tHe).
| | T & Modpobree om. 7.4.3, 7.4.4. |
I ! I
| L_R_ K> AsToH MeHio 3anycka pexxuma asmoHacmpolKu |
| BbIKN napamemposg pezaynamopa. [loOpobHee cm. 7.4.2. |
I I |
| |

YposeHb H/PKHWN nonb3oBaTenbckoro MeHo (BepTUKanbHbIii)

PI/lcyHOK 4 - CprKTypa MEHIO HaCTpOIZKM napamMeTpoB AJ1d CUCTEMbI OTOMNEHUA
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CTpyKkTypa nonb3oBaTenbCKOro MEHK HAaCTPOWKN NapaMeTpoB KOHTYpa ynpaBreHus KnanaHom
ansa cuctembl NBC (Tvn koHTYpa knanaHa “I'B”) npuBeaeHa Ha puUcyHke 5.

:_ " YposeHb BEPXHW nonb3oBaTenbCkoro MeHIo (FOpU3oHTanbHbIA) _:
| HacTpoitku Kanerpape MeHto knanaxa Metto Hacocos ||
| L,JTTRO1D = 115-03-15, > K> “TB” 1 IH> H127 |
| [Ne150001 112:05 B Bt "B __ 6] |

&4 N
A N o
. Nata } OJK> Tun MeHto npocMompa-ycmaHosKu mura KoHmypa. |
: Bpemst ol | “rB” ModpobHee cm. 7.4.2. :

I o
| R' anBge,Ka. i °|K> Tonp MeHro npocmompa-ycmaHosku rnepuoda oripoca |
| 4 :_ TepM. o1 | :* 60 C Tonp. ModpobHee cm. 7.4.2. |
| UG | ! = |

d
| KonTyp K = LFE K> Kynp MeHto npocmompa-ycmaHosku KoaghgpuyueHma |
| HacTp. ¢l [~ 0,5¢/ °C ynpaeneHusi Kynp. ModpobHee cm. 7.4.2. |
AN '_KBHy_p_ﬁ i : WIK> Txon MeHio npocMompa-ycmaHoeKu MosHo20 xo0da |
| 'HaCTp Al « 60 ¢ knanaHa Txod. [ModpobHee cm. 7.4.2. |
| VS l I = |
B ST ority AR MeHtro npocmompa-ycmaHo8KU MUHUMasIbHOU |
| lrpacpvu( Ki | | K> Trmn dnumesnsHocmu ummnynsca eo3delicmeusi Tumn |
| l_Hg_p'i’lﬂ__{}J ! Of C.:(> Ha knanaH. ModpobHee cm. 7.4.2. |
|

| | RICeTeBblE | i AN MeHio npocmMompa-ycmaHosKu memnepamypbi |
| T Thactp. 7 500°C «Hopma» B. [ModpobHee cm. 7.4.2.

Hactp. _d_ 1 ! d
| Y | L = |
| :4_%_ K> t MeHro npocmompa-ycmaHo8KU memrnepamypabl |
| | BbIKN «Huxe» 3 . [ModpobHee cm. 7.4.2. |
| | I |
| IWIK> <t MeHto npocmMompa-ycmaHosKu memnepamypbi |
| 7 BbIKN «Asapus Huxe» <ti. ModpobHee cm. 7.4.2. |
| | v = |
I L_R_ K> >t& Metito npocmompa-ycmaroeku memnepamypbi |
| ! 70,0 °C «Aeapusi ebiwex» >t . [ToOpobHee cm. 7.4.2. |
| | vy = |
| L_R_ K> <t MeHto npocmMompa-ycmaHosKu memnepamypbi |
| ! BblKN «OepaHuyerue Huxe» <t . [ModpobHee cm. 7.4.2. |
| | v =@ |
| i K> >t MeHto npocmMompa-ycmaHosKu memmnepamypbi |
| :‘" BbIK/ «OzparuyeHue ebiwe» >t . [100pobHee cu. 7.4.2. |

|
| ! &K ¢ a4 MeHtro 3anycka pexuma asmoHacmpouUKu |
: Pad >B SBK}IOH napamempog pezynsimopa (Tonp u Kynp). :
lNodpobHee cm. 7.4.2.

| Ly @ |
| |

YposeHb HMXXHUW nonb3oBaTenbekoro MeHIo (BepTyKanbHbIN)

PucyHok 5 - CTpyKkTypa MeHI0 HaCTpPOWKK napaMeTpoB KOHTYpa knanaHa ansa MBC

NMpumeuanune - &4 nepexop B meHo yposHst HIXKHUI npoussoanTes npu AnMTENbHOM
(He meHee 4 ¢) HaxkaTun kHorkm “I-”,
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7.4.2 CnnMcok nporpaMmMmpyembix napameTpoB KOHTypa npmeseaéH B Tabnuue 8.

Bxoa B MEHI0 MPOCMOTPa-yCTaHOBKM NapaMeTpa Npou3BOAMTCA NPU HaxaTum KHonku “¢17.
M3ameHeHne napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HAXaTUI KHOMOK “=” (+) unn “-” (-).

Bbixo4 13 MeHio ¢ coxpaHeHneM YCTaHOBMEHHOrO 3Ha4YeHNs napaMmeTpa Npou3BoanTCs npu
HaxaTun kHonku “¢J”, 6e3 coxpaHeHUs C BOCCTAHOBMEHNEM MPEXHErO 3HAYEHUS — MPU HaXKaTUm
KHOMKKN ‘R,

Tabnuua 8

Mapa-
MeTp

Ha3HauyeHue

Tun

Tun KOHTypa ynpaBrieHns KnanaHoM MOXeT NpMHMMAaTh criegyrowme 3Ha4YeHus:
“I'B” — nogaepxaHue 3agaHHoOM TemnepaTypbl BOAbl;
“CO” — noggepxaHne TemnepaTypHoro rpaduka B CUCTEME OTOMNSIEHWS.

Tonp*

lMepuod onpoca (Bpems peakLmm CUCTEMbI)— MakcumarnbHOe Bpemsa Heobxoanumoe
ANS U3MEHEeHNs TemnepaTtypbl B CUCTEME PErynMpoBaHus nocne ynpasnstoLwero
BO34ENCTBUA Ha knanaH. [lnana3oH 3HayeHus napameTpa:

(1-60) MuH - anga Tna KoHTypa ynpasneHusa “CO7;

(4-120) c - Ana TMNa KoHTypa ynpasneHus “I'B”.

Kynp*

Koagppuyuenm ynpaeneHusi — Bpems paboTbl B CEKyHAaX NpMBoda npu M3MeHeHuu
TemnepaTypbl Ha 1 °C. InanasoH 3HavyeHns napameTtpa — (0,5-4,0) ¢/°C.

Txon

Bpewmsi nos1Ho20 xo0a — NOSIHOE BPEMsI KranaHa u3 HUXKHEro NofoXeHNs B BEPXHeEeE.
[nanasoH 3Ha4veHus napameTpa — (10-180) c.

Tumn

MuHumanbHoe eo3delicmeaue — MUHVMarbHasa ANUTENbHOCTb UMMYNbCa BO3Aewn-
CTBUSA Ha knanaH. [inanas3oH 3Ha4yeHusa napameTpa — (0,5-2) c.

tix

Temnepamypa “Hopma’— 3agaHHOe 3Ha4YeHne TemnepaTypbl ropsiyen Boabl B pabo-
Yyee BpeMs Ansa tuna koHTypa MBC. [ns Tnna koHTypa CO — 3TO BbIYUCIIEHHOE MO
TemnepaTypHOMy rpaduky 3agaHHOe 3HaYeHne TemnepaTypbl TEMNOHOCUTENS.
[unanasoH 3Ha4yeHus napameTpa: (15-70) °C - gns Tvna KoHTypa ynpasneHus “I'B”;

t t=f(thB) °C - ans TMna KoHTypa ynpaenexus “CO”.

t

Temnepamypa “Huxxe”— 3afaHHOe 3Ha4yeHne TemnepaTypbl ropsven Boabl B Hepabo-
Yyee BpeMs Ansa tuna koHTypa FBC. [Ins tnna CO — 3agaeT 3HayeHne TemnepaTypbl,
Ha KOTOPYK MOXHO CHU3UTb TeMnepaTypHbIv rpaduk B Hepaboyee Bpewmsi.

[Anana3oH 3HayeHns napameTpa:

(10-70) °C unu “Beikn” - ona Tuna KoHTypa ynpasnexus “I'B”;

(0 -10) °C - Ana TMNa KoHTypa ynpasneHus “CO”.

<t

Temnepamypa “OzpaHuyYyeHue HUXke” — 3aJjaHHOE 3Ha4YeHne orpaHn4yeHne Temnepa-
Typbl TenroHocuTens (unu Bosayxa B nomeweHun). Npu ycrnosum, koraa namepeHHoe
TepMmogaTymkom t4 3HaveHne TemnepaTtypbl taB CTaHOBUTLCA MEHbLLE YCTaHOBEHHO-
ro sHauyeHus “<t>1”, npuoputeToMm B ynpasreHun KP ctaHoBUTCS noaaep>xaHue 3Hadve-
HUSA TemnepaTypbl taB = "<t

[Anana3oH 3HayeHns napameTpa:

“Bbikn” unu (10 - 70) °C - gns TMna KoHTypa ynpaenexus “I'B”;

“Bbikn” unu (10 - 70) °C unwu rpacuk t9|=f(tHB) - ANSA TMna KoHTypa ynpasneHus “CO”.

>t

Temnepamypa “OepaHuyeHue eblwe” — 3a0aHHOE 3HA4YeHNE OrpaHNUYeHne Temne-
paTypbl TeNNoHocuTens (Mnun Bo3agyxa B nomelleHumn). MNpn ycnosuu, Korga namepes-
Hoe TepmMoAaTynkoM t4 3HayeHne TemnepaTtypbl taB CTaHOBUTLCA BOMbLUE YCTaHOB-
NIEHHOTO 3HaueHws “>t1”, npuopuTeToM B ynpasreHun KP cTaHoBUTCS nogaepxaHve
3Ha4yeHus TemnepaTtypsbl taB < ">t

[Anana3oH 3HayeHns napameTpa:

“Bbikn” unu (20 - 120) °C - ana Tuna koHTypa ynpasneHus “IB”;

“Bbikn” unm (20 - 120) °C unu rpadmk t9|=f(tHB) - Ana TMna KoHTypa ynpasnexus “CO”.
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MpoaormkeHue Tabnuubl 8
Mapa-
MeTp

Ha3HauyeHue

Temnepamypa “Aeapusi HU)Xxe” — 3afaHHOe 3Ha4YeHne aBapunHON Temnepartypbl
TennoHocuTens (unu Bosgyxa B nomerteHun). Npu ycnosum, koraa namepeHHoe Tep-
MoZaTtynkom t4 3HaveHue TemnepaTypbl taB CTaHOBUTHLCS MEHbLUE YCTaHOBIIEHHOMO
3Ha4yeHus “<t¥” npuoputetom B ynpaeneHum KP cTaHoBMTCSA nogaepxaHne 3HaYeHus
TemnepaTypbl taB 2 “<t#’ 1 uHamkaTop “Pexmm” - HaUMHaAEeT MUraTb KpacHbIM LIBETOM.
[Anana3oH 3HayeHns napameTpa:

“Bbikn” unu (10 - 70) °C - gns TMna KoHTypa ynpaenexus “I'B”;

“Boikn” unm (10 - 70) °C - ans TMNa KoHTypa ynpasnexus “CO".

Temnepamypa “Aeapus ebiwe” — 3afjaHHOE 3Ha4YeHNe aBapuUNHON TemnepaTypbl
TennoHocuTens (unu Bosgyxa B nomerteHun). Npu ycnosum, koraa namepeHHoe Tep-
MoZaTynkom t4 3HavyeHue TemnepaTypbl taB cTaHOBUTLCS BonbLUue YCTaHOBIIEHHOMO
3HauyeHus “>tE” npuoputetom B ynpaeneHum KP ctaHoBMTCSA nogaepxaHne sHaYeHus
TemnepaTypbl taB < “>t#” 1 uHamkaTop “Pexmm” - HaUMHaAEeT MUraTb KpacHbIM LIBETOM.
[Anana3oH 3HayeHns napameTpa:

“Bbikn” unu (20 - 120) °C - ana Tuna koHTypa ynpasneHus “IB”;

“Bbikn” unu (20 - 120) °C - anga Tuna koHTypa ynpaeneHus “CO”.

MoxeT npuHuMmaTh cnegyrowme 3HadeHus: “Bkn” n “Beikn”. MNpu yctaHoske “Bkn” TTR
ABToH| C@MOCTOATENBHO NPOUIBOANT BbIUMCIIEHNE 3HAYEHMA NapamMeTpos Tonp n Kynp B Te-
YeHne BpeMeHH, 3aBucsaLLEero ot obbekTa perynmpoBaHngd, Ho He bornee 2 4 - ona NBC
M He bonee 6 4 — AN CUCTEMbI OTOMMEHUS.

NMpumeyaHusn

1* - MapameTtpbl Tonp v Kynp moryT ycTaHaBnMBaTbCA HENOCPEACTBEHHO MOfb3oBaTe-
nem unu Bbluncnatbcs TTR B pexunme “AToHacTporika” (“ABToH"=Bkn).

PekomeHgaumn no nogbopy napametpoB perynsatopa Tornp v Kynp nonb3oBaTenem
npusegeHbl B NpUnoxeHuun L.

2 B 3aBMCUMMOCTM OT YCTAHOBIIEHHOMO TUNAa KOHTYypa ynpaBfieHus KnanaHa yCcTaHOBKa
HEeKOTOPbIX MapamMeTPOB MOXET OTCYTCTBOBATb.

7.4.3 Ins npocMoOTpa-yCTaHOBKU TemMnepaTypHOro rpaduka perynmposaHusa Heob6xogmmo
BOMTU C NMOMOLLLIO HaXaTust KHOMKK “c1” (M. pUCyHOK 4 1 6) B MeHIo «Mpadmk K t3t=f(HB)».

BBoa 3HayeHun TemnepaTypHoro rpaduka (“remnepatypa nogayu - tTemnepartypa Hapy>XHoro
Bo3gyxa”, “rTemnepatypa obpaTtku - TemnepaTypa Hapy>XHOro Bosyxa’, “remnepatypa CMeLLlaHHON
BOAbl - TemMnepaTypa Hapy>XHOro Bo3ayxa”) Npon3BoaUTCA N0 BOCbMM TOYKaM OMOPHOW Temnepa-
Typbl (TemnepaTypa Hapy>XHOro BO34yXa), HauYnMHas C MUHUMAarnbHOro 3HavyeHust mmHyc 25 °C.
[AunanasoH BBOoAMMbIX 3Ha4YeHun Temnepatyp ot 10 go 120 °C, war yctaHosku 1 °C. Npu npome-
XYTOYHbIX 3HA4YeHUaX TemnepaTypbl HapyxHoro Bo3dgyxa TTR BbiumncnsieT Tpebyemoe 3HayeHue
3aaHHoOM TemnepaTypbl NyTEM annpokcumaumm rpaduka.

Mpumep BHeLWHero Buaa temnepatypHoro rpadguka f(tHe) obbekTa npMBeaéH Ha pUCYHKe 6.

] too,
moyka Ne1 —_ L T
moyka Ne2 \\..\L moyka Ne6
moyka Ne3 \\"u\' T mouka Ne7
mouka Ne4 /1}3‘&%/ /// mouka Ne8
moyka Ne5 — [ —
tHE, "C

30 25 20 45 0 5 0 & 10 15 20
PucyHok 6 - TemnepaTypHbI rpadomnk
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CTpyKTypa MeHI0 NPOCMOTpa-yCTaHOBKM TeMMepaTypHOro rpaduka perynmpoBaHns u
npumMmep nporpaMmmmpoBaHns Toukn Ne1 rpadmka npuBeaeHbl HUXe.

T ]
| Mpachuk K OnopHas memnepamypa (memnepamypa HapyxHoeo 6030yxa tHe) |
| g tt=f(tmB) ~memrepamypHo2o gpagpuka. |
| i d e .- Homep moyku memnepamypHozo epaghuka. |
| | A ,"l Ptae o |
| : R_ K> f(1) @ R' K>l/ f(1 )' d MeHrro npocmompa-ycmaHoeku memnepamypsi tco |
| :‘_ 25 65 |e -25: 65 (mueaem) dns moyku Ne1 memnepamypHoz20 epaghbuka. |
o v = |
| : RE K> f(2) MeHrro npocmompa-ycmaHoeku memnepamypsi tco |
| r_ -20: 57 Onsa moyku Ne2 memnepamypHoOe20 epaghuka. |
o I |
| ! NS f(3) MeHrro npocmompa-ycmaHoeku memnepamypsi tco |
| :“ .15 52 Onsa moyku Ne3 memnepamypHoe0 epaghuka. |
| .
=
: : XS '_K_>_ f(i_)_ ! MeHio npocmompa-ycmaHosku memnepamypsbi tco :
| .
| r J:_ : Ons moyku Nel memnepamypHoe20 epaghuka. |
o P |
| AN I7ES f(8) MeHio npocmompa-ycmaHosku memnepamypsbi tco |
| ] 10: 35 0nsa moyku Ne8 memnepamypHo20 apaghuka. |
| e |

YposeHb HMXKHWW nonb3sosaTensckoro meHto HACTPOWKA

PucyHok 7 - CTpyKTypa MEHI HacTpOWKK TeMrnepaTypHOro rpaduka

M3meHeHMe 3HayYeHusi napameTpa (MUraeTt) NPOU3BOANUTCSA C MOMOLLbIO HaXaTWil KHOMOK “&”
(+) nm “&7 ().

CoxpaHeHue B namat TTR yCTaHOBMNEHHOro 3Ha4YeHUs napameTpa HaxaTum kHonkm “C”,
6e3 CoxpaHeHMUs1 C BOCCTAHOBINEHMEM MPEXHErO 3HAYEHUS — MPU HaXaTUM KHOMKN ‘R,

7.4.4 B TTR pocTynHa (OyHKLMS BEPXHETO (UMW HUXHEr0) OrpaHnyYeHnsa Temnepartypbl Tenmno-
HOCUTErs No MecTy YCTaHOBKM TepMmoaaTyumka t4.

B criyyae yCTaHOBKY napameTpa “orpaHnyeHme Bbile >t21” n npu ycrosum, koraa namepen-
Hoe TepmogaTynkom t4 3HaveHue TemnepaTtypbl taB cTaHOBUTLCA HorbLUE YCTaHOBMEHHOIO
3HaueHus “>t1”, npruopuTeTOM B yNpaBneHUmn knanaHoM CTaHOBUTCS MOAJEPXKaHUE 3HAYEHNS]
TemnepaTypsbl taB < “>tA”, Mpwn ycTaHoBKe “>t1"=Bbikn PYHKUNSA OrpaHUYEeHUs BbIKIOYEHA.

B criyyae yCTaHOBKW napameTpa “orpaHunyeHune Hke <t*” u npu ycnosum, koraa nsmepeH-
Hoe TepmogaTynkoM t4 3HaveHve TemnepaTypbl taB CTaHOBUTLCHA MEHbLUE YCTaHOBIIEHHOMO
3HaueHus “<t>l”, npnopuTeTOM B ynpaBrneHuM KnanaHoM CTaHOBUTCS NoAAePXKaHNe 3HaYeHUs
TemnepaTypsl taB 2 “<t”, Mpwn ycTaHoBKe “<t>l"=Bbikn PYHKUNSA OrpaHNYEHUs BbIKIOYEHA.

Bxo/ B MEHI0 MPOCMOTPa-yCTaHOBKM NapamMeTpa Npou3BOAUTCA NPU HaxaTum KHonku “¢”.
MameHeHne napameTtpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HAXaTUI KHOMOK “©” (+) unmn “&” (-).

Bbixod 13 MeHIo ¢ coxpaHeHneM YCTaHOBMEHHOro 3Ha4YeHnsa napaMmeTpa npon3BoanTcs npu
HaxaTun kHonku “¢J”, 6e3 coxpaHeHUs C BOCCTAHOBMNEHNEM MPEXHErO 3HAYEHUS — MPU HaXKaTUm
KHOMKKN ‘R,

B cny4yae ycrtaHoBku napameTtpa “<t9|”=f(HB) nnu “>t9|”=f(HB) orpaHuyeHue Temnepartypsbl
TenmnoHoCUTENS NPOM3BOANTCS MO TemnepaTypHoMy rpaduky. Beog rpadmka “t9|”=f(HB) orpaHum-
YeHuUs TemnepaTtypbl TENNOHOCUTENS (“TemnepaTypa nogayu - TemnepaTypa HapyXHoro sosayxa’,
“Temnepatypa obpaTkm - TemnepaTtypa HapyXHoro Bosgyxa” W T.n.) MPOM3BOAUTCA aHarormyHo
BBOAY TeMnepaTypHoro rpaduka perynuposaHus (cmotpu 7.4.3).
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7.5 MNporpammmnpoBaHne napaMeTpPoB KOHTYpa ynpaBeHust Hacocamm

7.5.1 Obwas CTpykTypa MEHIO HACTPOMKM NapamMeTpOB KOHTypa yrnpaBreHns Hacocamu npu-
BefeHa Ha pucyHke 8. [na npocmMoTpa-yCTaHOBKM NapamMeTpoB KOHTypa ynpaBfieHUs HacoCOM
HeobxoaMMo BONTU B MeH0 «KoHTyp H HacTp.».

:_ ~ YpoBeHb BEPXHWI Nonb3oBaTemnbCkoro MEHIO (TOPU3OHTaNbHBIR) _:
| HacTponkn KaneHgapb MeHio knanaHa MeHto HaCOCOBE> |
M E Aa AE e ayn | LI~ @134 /97!
| L[TTR-01D | 115-03-15| > K> “CO" |™ JH> H1/27 2] |
| [Ne150001 12:05 Be, LE]____M_T__' LE]____!'__h |
e T
I N B
| s |
| 'Bpewmst | |
{I o p— :
Y I'IpMB;|3|<a| R_ H> Tun MeHro npocmompa-ycmaHo8KU muria KOoHmypa
: 'TepM A | :“ “H1/2” yrnpaesneHust Hacocamu. [NloOpobHee cm. 7.5.2. :
I v =
|| Ri KOHTyp K | : W[H> ABP MeHro npocmompa-ycmaHosku ABP. |
| 'HaCTp d | :‘u [la ModpobHee cm. 7.5.3. |
| o ! |
1 KOH} H{} <{|' ! N éxo;r MeHto npocmompa-ycmaHo8KU akmugHOo20 |
h yp N - YPOBHS cuaHasa om dam4uka o exody ‘[]3”. |
| HacTp. cﬂ{;- 1~ —: -’13‘(; [ModpobHee cm. 7.5.4. |
¥ __ |
| | R Foadbuk K ' R[H> Bxo MeHto npocmompa-ycmaHo8KuU akmugHo20 |
| ‘_LHE ﬂcebm : A ﬂ4='g YPOBHS cuaHasia om dam4uka o exody ‘[]4”. |
| i : : : : :@ | = [ModpobHee cm. 7.5.4. |
| <&}CeTeBue] |
|| IHactp. |
| & |
| |

PlllcyHOK 8- CprKTypa MEeHI0 HaCTpOﬁKM napamMeTpoB KOHTYpa ynpaBJieHUA HacoCaMu.

NMpumeuanue - &4 nepexop B meHio yposHst HIXKHUI npoussoanTcs npu AnMTENbHOM
(He meHee 4 ¢) HaxkaTun kHorkm “I-”,

7.5.2 BxoJ B MEHI0 NPOCMOTPa-yCTaHOBKM NapameTpa npou3BoanUTCA NP HaXaTum KHomnku “&”.
MameHeHne napameTtpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HAXaTUI KHOMOK “©” (+) unmn “4” (-).

BbIxog 13 MeHIo ¢ coxpaHeHMEeM YCTaHOBIIEHHOIO 3HA4YeHNS NapameTpa NPon3BOANTCS NMpu
HaxaTum kHonku “”, 6e3 coxpaHeHnsi C BOCCTAHOBIEHNEM MPEXHEro 3HaYeHnst — NpW HaxaTum
KHOMKKN ‘R,

Tun KOHTYpa ynpasfieHNss HacocamMu MOXET NPUHMMAaTb 3HA4YEHUS, CIIMCOK KOTOPbIX U
COOTBETCTBYHOLLNA UM anroputMm paboTbl NpuBeaéH B Tabnuue 9.
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Tabnuua 9

Tun

OnucaHue paboTbl

Bbikn

ynpaeneHue HacocamMu 8bIK/TI0YeHO.

“H1”

Hacoc 1 pabomaem no epemeHHoOU ripozpamme. BKknrodeHa 3awiuma om
omcymcemaeusi mernsioHocumerns. B cnydae ycmaHoeku napamempa “ABP”=/[]a eso0d
8 pabomy pe3epsHO20 Hacoca 2 npou3eooumcs rnpu pa3omMkHymom (“Bxod [47=1)
unu 3amkHymom (“Bxo0 [J4"=0) koHmakme Ha exode []4.

“H2”

Hacoc 2 pabomaem no epemeHHoOU ripozpamme. BKknroyeHa 3awuma om
omcymcemaeusi mensioHocumerss. B criydae ycmaHoeku napamempa ‘ABP”=[]Ja esod
8 pabomy pe3epsHo20 Hacoca 1 npou3eodumcs rnpu pa3omMkHymom (“Bxod [47=1)
unu 3amkHymom (“Bxo0 [J4"=0) koHmakme Ha exode []4.

“H1/2”

lNonepemeHHas paboma Hacoca 1 u Hacoca 2 (Yepe3d Hedesn). BKnovyeHa 3auuma
om omcymcmaeusi mernsioHocumerns. B criyyae ycmaHoeku napamempa “ABP”=[]a u
Hanu4us Ha exode []4 cueHana HeucripasHocmu e pabome Hacoca rpou3eooumcsi
8800 8 pabomy pe3ep8HO20 Hacoca.

“HT”

BkrirvoyeHue Hacoca 1 npou3dsodumcs 8 criydae, koeda 8 KOHmMype yrnpasreHus
KnanaHa 3HavyeHue yrpasnsouwelt memrnepamypsi (tco unu tee) cmaHosumcsi
6ornbwe 3adaHHol memnepamypbl tit.

BkriroyeHa 3awuma om omcymemeusi meryioHocumeris.

lNpu ycmaHoeke napamempa “ABP’=[]a u Hanu4usi Ha exode [J4 cueHana Heucrpas-
Hocmu e pabome Hacoca npousgodumcsi 8800 8 pabomy pe3epeHO20 Hacoca.

7.5.3 Bxog B MeHK MNpoCMOTpa-ycTaHOBKM MapameTtpa ABP npousBoauMtcs npu HaxaTuu
kHOMKK “J” (CM. pUCYHOK 8). BHELLHWUI BN OKHA MEHIO NPUBEAEH HUXKE.

H> ABP .l MeHro npocmompa-ycmaHosku ABP.
d ] ‘ RS
H> ABP | .- Tekywee cocmosiHue napamempa
----------- (Mueaem).
Ha
d

M3meHeHne napameTtpa (MUraeTt) Npou3BOAUTCA C MOMOLLBIO HaXKaTuil KHOMOK “&” (+) unu

&)

MapameTtp ABP moxeT npuHumaTh gBa 3HadeHus — “ABP”=[1a unn “ABP”=HerT.

Mpn yctaHoBke napametpa “ABP’=[a u B cny4yae HeucnpaBHOCTU B paboTe OCHOBHOIMO
Hacoca Npou3BOANTCS BBO, B paboTy pe3epBHOro Hacoca.

Mpun cbpoce napameTpa “ABP’=HeT He npon3BoANTCHA ONPOC COCTOSAHUSA AaTyYMKa HEUcCnpae-
HOCTM Hacoca no Bxoay “A4”.

CoxpaHeHune B TTR ycTaHOBMEHHOrO 3Ha4YeHUst napameTpa (M1raeT) Npomn3BoANTCS Npu
HaxaTum kHonku “”, 6e3 coxpaHeHnsi C BOCCTAHOBIEHMEM MPEXHEro 3HaYeHnst — Npu HaxaTum
kHOMKM ‘R,
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7.5.4 Bxof, B MEHIO NPOCMOTpPa-yCTaHOBKN NapameTpa akTUBHOIO YyPOBHS BXOLHOrMO curHana
OT AaTuunkoB no Bxoay “A3” unu “04” NponsBOAUTCA NPU HAKATUM KHOMKM <J” (CM. PUCYHOK 8).
BHeLWHNN BUA OKHa MEHI0 NpUBEAEH HUXKeE.

H> Bxopg |- MeHto npocmompa-ycmaHogKu
> _ aKmueHO20 YpPOBHSI cuzHaa om
A3=1 damyuka ro exody ‘3" (‘A4’).
4
d ] X
H> Bxopn | .- leKyuee cocmoskue napamempa
A (Mu2aem).
n3=1
d

MameHeHne napameTpa (MuraeT) NpoM3BOANTCS C MOMOLLBIO HAXaTWU KHOMOK “&” (+) unu
“Ib” ().

MapameTp MOXeT NpuvHMMaTb ABa 3HA4YeHUs COOTBETCTBEHHO «0» - aKTUBHbLIN YPOBEHb
BXOOHOIO CUrHamna «Hu3kui» (BXon 3aMKHYT) UMM «1» - aKTUBHbLIN YPOBEHb BXOOHOrO cuUrHana
«BbICOKUI» (BXO4 PA30OMKHYT).

CoxpaHeHue B TTR ycTaHOBNEHHOro 3HayeHnsi napaMmeTpa Npon3BoANTCS NPU HaxaTum
kHonku “cl”, 6e3 coxpaHeHNs C BOCCTaHOBIIEHNEM MPEXHErO 3HAYEHWUS — NP HaXaTun KHonku ‘7.

lMpumepsbi:

1 lpu ycmaHoeke napamempe “Bxod []3"=1 u pa3oMKHymom KOHmMakme Ha exode ‘[]3”
8K/Io4aemces 3awjuma Hacocoe om “cyxo2o xoda’.

2 [pu ycmaHoeke napamempe “Bxod [4”=0 3amMKHymbIil KOHmMakm Ha exode ‘[]4” coom-
gemcmeyem HeucripagHoOMy COCMOSIHUIO Hacoca U npu ycmaHoeke rnapamempa “‘ABP”=/[]a
rpou3sodumcs 8KIHEHUE Pe3ep8HO20 Hacoca.

NMpumeyaHusn

1 3aBoackas yctaHoBka: «Bxog [03»=0, «Bxog [O04»=0.

2 B mogyne ynpasnenust TTR npegycMmoTpeHa nporpaMmmHas 3agepka cpabdaTtbiBaHus Mo
YPOBHIO BXOAHOrO curHana, nossonswowas TTR He oTpabaTbiBaTh CriydanHble ckadkoobpasHble
curHansl Ha Bxogax “[3” n “04”. Bpemsa 3agepxku cpabatbiBaHus no sxoay “03” v “04”
cocTtaBnsiet cootBeTcTBeHHO 3 ¢ u 20 c.
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7.6 MNporpammmnpoBaHue HegenbHoM NporpamMmbl

7.6.1 B pexxume “INporpamma” paboTbl KOHTYpa KfanaHa 1 HacoCOB BO3MOXHa YCTaHOBKa A4
KaXkgoro AHA Hegenu 4O ABYX NepnogoB, COCTOSILLMX U3 Havana u KOHUa BpeMEHN OeNCTBUS
ycTaBku Temnepatypbl t5t “Hopma” n t “Huxe” (cMoTpu pucyHok 9).

t,°C A
e

%)

T T T T T T > T, q
T2D T1% T1D T2% T2D T1%
ITa—»| Br » Cp——»

PucyHok 9 - BpemeHHoON (HegenbHbIn) rpadomnk
Mpn nepexoae BpemeHn cyTok TTR npogomkaet paboTy No npeLllecTsyowen BpeMeHHON
yCTaBKku TemnepaTypbl 40 HACTYNNEeHUs1 HOBOW.

7.6.2 CTpyKTypa MeHI0 HaCTPONKN HeaenbHOro rpadmka n npumep NporpaMmMmmMpoBaHns
BpemMeHHoro nepuoga Ne1 “Hopma” B noHegenbHWK NpUBEAEHbI HUXE.

r ~ YpoBeHb BEPXHWW romb3oBaTensckoro MeHio (ropuaoHTanbHem) 1|
|| Hacrpoiiku Kanettaaps Metiio knanana Mettio Hacocoe | |
| TTR-01D | & 115-03- 15\ ‘[K> ‘B’ | & 'H>“H1/2” = |
| [Ne150001 112:05 Bc| BT 'IL____E|>]_1_, |
T |
I I ]
| F-Y-- R—% LeHb Hedenu: “TIH” - NNoHedenbHuk, “BT” - BmopHuk, “Cp” - cpeda, |
| I,gaTa a ! {41~ Yemeepe, ‘TIT" - MamHuya, “C6” - cy66oma, “Be” - 60CKpeceHbe. |
peMﬂ | K
| 1T T |
| Rrrl_p_VI_B;C%_K;h R_ K>/ 13t -1 @ = K> 3¢ -1 |4 . Bpewmsi (muzaem) nayana pabomsi ycmasKxu |
I irepm. a1 | “1 Mk 07:00 |- M 07:00 """ epemenHozo nepuoda Ne1 “Hopma’, |
A R | > |
| R'_K_O_H}y_p_K_ | ! R[K> té)-’l ------------------ lNopsidkoenili HOMep epeMeHHo20 nepuoda Net “Huxe”. |
| 'HacTtp. d , :4" MH 10:00+-------------"" Bpewms Hayana pabomnbi 6 “[NH” ycmaseku “Huxe”. |
B > |
| 4_,_K_0|_-r%/_p_l-_| ! i R[> é} I lopsidkosnili Homep spemeHHoz20 nepuoda Ne2 “Hopma”. |
| |HacTp. A :*_ MH 18:00-F-------------=- Bpems Ha4yana pabomei 8 “[TH” ycmasku “Hopma”. |
T T = |
| R Mpaduk K _Cﬂ, i RK> to-2-}---" lNopsidkoenbili HOMep epeMeHH020 nepuoda Ne2 “Huxe”. |
| [ hegens N __:4__ MH 23:00}--------------- Bpems Hayana pabombi & “[TH” ycmasku “Huxe”. |
| v % | v > |
| | S iCeresbie | Y i |
D D |
| {} : v = |
| NS BY -2 lNopsidkoebill HOMep epeMeHHo20 nepuoda Ne2 “Hopma’. |
| i+ | B¢ 18:00-f------------- Bpems Havana pabomsi 6 “Bc” ycmaeku “Hopma”. |
| ! = |
| | NS é) Iy B lNopsidkoebili HOMep epeMeHH020 nepuoda Ne2 “Huxe”. |
| ] Bc 23:00+f-----------"" Bpemsi Havana pabomsi 8 “Bc” ycmaeku “Huxe”. |
| y = |
| |

YposeHs HKHWIN nonb3osaTensCckoro MEHIo (BEPTUKambHbIN)

[ U N N A —1

PucyHok 10 - CTpyKTypa MEHI0 HaCTPOMKN BPEMEHHOTO (HeaenbHOoro) rpadguka.
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N3meHeHne 3HayeHns napameTpa (MuraeT) NpoM3BOOUTCS C MOMOLLbIO HaXKaTUM KHOMOK
“©” (+) unmn “&” (-). OnanasoH nsmereHus napametpa — (0-23) 4. MNpu 3HaYEHNN “--:--" BKIIOYEHNE
COOTBETCTBYIOLLEro TeMNepaTypHOro pexuma UrHopupyeTcs U npogosmkaeT pabotatb npeablay-
Las ycTaBka.

CoxpaHeHue B TTR ycTaHOBNEHHOro 3HayeHnsi napaMmeTpa Npou3BoANTCS NPU HaxaTum
kHomkun “cl”, 6e3 coxpaHeHNs C BOCCTaHOBIIEHNEM MPEXHErO 3HAYEHWUS — NPU HaXaTun KHonku ‘7.

MpumevaHus

1 Mpwn oTcyTCTBUM B HEAENbHOM rpaduke yCTaBku Temnepartypbl A Bcex gHen Hegenn TTR
oynet B pexume “lNporpamma” nogaepxuBaTb 3aaHHOe 3Ha4YeHue TemnepaTypbl « Hopmay

2 [1ns TMna KOHTypa ynpasneHuns knanaHa “'B” Bo BpeMsi AenCTBUS yCTaBku “t"= Bbikn
NPOn3BOANTCA BbIKINOYEeHUE paboTbl HACOCOB.

7.7 MNporpammMmmnpoBaHne ceTeBbiX HACTPOEK

7.7.1 MNpu nogrotoeke TTR k paboTte B ceTn uHTepdenca RS485 cnenyet nposepuTb 1 npu
HeobX04MMOCTM YCTaHOBUTbL CETEBbIE HACTPOMKM — afpec B CETU N CKOPOCTb obmeHa. [1na atoro
HeobxoaMMo BOMTU B MeHIo «CeTeBble HacTp.» (CMOTpuU pUcyHok 11).

Mpumevanue — “J) “ - pnutenbHoe HaxaTue (He meHee 4 c) kHonku “ I “.

r ~ YpoBeHb BEPXHW Nonb3oBaTensckoro MeHio (ropusoHTanbHem) 1|
| HacTpoiiku Kanenaape Meio knanara MeHio Hacocos | |
 L[TTR-01D = 115-03-151 K> B 1 H> H1/27 |
| [Ne150001 "112:05 B, BT a8l
I
i i
|
Jarta |
—
[ Bpema |
1% I
| E Mpueaska CeTeBon Cetesoin |4 MeHto npocmompa-ycmaHoeKku |
| ITepM. : :4" agp. 1 4——R—3— agp. 1 cemesoeo adpeca (Muzaem). |
| U o ! = |
| RI___&___] i |
| ‘_:L : | |
| 1 Cﬂ : V‘ Cﬂ |
| | [Cetenbie = ! CkopocTb CkopocTb d MeHio npocmompa-ycmaHosku |
] | e A
| HacTp. ¢l |- 19200 |«-~4 19200 cKopocmu obmena (Muzaem). |
| I IR |
| |
| |
| |

YposeHs HKHWIN nonb3osaTensCckoro MEHIo (BEPTUKambHbIN)

PucyHok 11 - CTpykTypa MeHI0 HacTPONKK CeTeBbLIX NapamMeTpoB

M3meHeHne 3HavyeHust napameTpa (MMraeT) NpoM3BOANTCS C MOMOLLbIO HaXXaTUn KHOMOK
o (+) unu «Lb (-).

M3meHeHne ceTeBOro agpeca opraHM3oBaHo no umkny ot 1 oo 246.

N3meHeHne ckopocTu obmMeHa opraHM3OBaHO MO LMKIY U MOXET MpUHUMaTb criegyrowime
3HayeHus: 2400, 9600, 19200, 115200 6uT/c.

CoxpaHeHune B TTR ycTaHOBMEHHOrO 3Ha4YeHWs1 NapamMeTpa NPon3BOAUTCS MPU HaXaTum
kHonkun “c”, 6e3 coxpaHeHNs C BOCCTaHOBIIEHNEM MPEXHErO 3HAYEHWUS — NPU HaXaTun KHonku ‘7.
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7.8 N3ameHeHne pexnma paboTbl KOHTYpa

7.8.1 [Ins nsameHeHus pexnma paboTbl KOHTYpa KnanaHa unm KOHTypa HacocoB HeOBXo4MMOo
BOWTU B COOTBETCTBYHOLLEE MEHIO COMTaCHO PUCYHKA, NMPUBESEHHOIO HUXeE.

r ~ YpoBeHb BEPXHW Nonb3oBaTensckoro MeHio (ropusoHTanbHem) 1|
|| Kanmexpapb Meio knanata Menio Hacocos Hacrpoitku |
 L,|15-03-15] = K> “TB” 1?2 TH> "H12 JTTR-01D 1] |
| [12:05Bc 'L____“*_":_: 'L___@_l_: 'N_°1§QO_0_1_. |
|_W___________________________________|
[ IR a 1
| Pexxum K »] Pexxum K MeHio npocMompa-ycmaHosKU pexuma KoHmypa knanaHa. |
N A <—————R—-E]3¢ED ™ Modpo6Hee cmompu 7.8.2, 7.8.3. |
| 1o, l
Y [Pexum H » Pexum H MeHio npocmompa-ycmaHO8KU pexuma KOHImMypa HacoCos.
: ] dle---Rlagg N Modpo6Hee cmompu 7.8.4, 7.8.5. :
Ly |
| Mpumevanue — “J) “ - pnutenbHoe HaxaTue (He meHee 4 c) kHonku “ I “. |
| YpoBeHb HVMKHWW nonb3oBaTensckoro MeHto (BepTyKanbHbIN) |

PucyHok 12 - CTpyKTypa MEHI0 HaCTPOMKKN pexrnma paboTbl KOHTYpa KfanaHa 1 HacocoB

7.8.2 Pexum pa60TbI KOHTYpa KrianaHa MOXeT NnpuHnMmaThb crnegyruine aHa4eHna:

(J - pa6ora KOHTYpa KnanaHa octaHoBrneHa (pexum “OctaHoB”);

— paboTa KOHTypa No BpeMeHHOM nporpamme (pexum “lNporpamma’);

- - paboTa KOHTypa B MOCTOSIHHO HOpMaribHOM pexume (pexum “Hopma’);
— paboTa KOHTYpa B MOCTOSIHHO MOHMXEHHOM pexnme (pexum “Huxe”);

N — paBota koHTypa B pexume “PyuHoir”.

BbiGoOp pexmMma Mpou3BOAUTCS MEpPEMELLEHNEM Kypcopa NPpU HaxaTumn KHOMKK “=~. Kypcop
BblOpaHHOro pexnma muraer.

CoxpaHeHune B TTR ycTaHOBMEHHOrO 3Ha4YeHWs1 NapamMeTpa NPon3BOAUTCS MPU HaXaTun
kHomnku “cl”, 6e3 coxpaHeHNs C BOCCTaHOBIIEHNEM MPEXHErO 3HAYEHWUS — NPU HaXaTun KHonku ‘7.

7.8.3 lpwn Bblbope pexmma paboTbl “PydyHON” NosiBNAETCA AOMOSMHUTENbHOE OKHO MEHH
yrnpaBfeHns HanpasrieHMem paboTbl knanaHa. BHewHWW Bug okHa MeHl B pexume “PydHon”
npuBeaEH HMXe.

KoHmyp knanaHa Pexum “Py4yHou”

.......... 3 K> qu H . "..‘.‘__.--
CocmosiHue exoda ‘[J17 u “[27: =t P HanpaeneHue nepemeuw,eHus:
“n -+ BB |- .
8” - 8bICOKOE (Pa3oMKHym); T - esepx;
‘H” - Hu3Kkoe (3aMKHym). J - eHus.

Mpu HaxaTum 1 yaepxaHum kHonkn “+” (Beepx) unu
HWe KnanaHa B COOTBETCTBYHOLLEM HanpasneHun.

Mpu HaxaTum KHoMkK “R» npomcxoanT BbIXOA U3 pexuma “Py4Hoii” ¢ yCTaHOBKOW pexuma
paboTbl KOHTYpa knanaHa “OcTtaHoB”.

-” (BHU3) npon3BoauTCAa nepemelle-
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7.8.4 Pexum p860TbI KOHTYpa HaCcoCOB MOXeT NMpUHMMaTb crefyroume 3Ha4eHNA:

(J — paGora KOHTYpa HacocoB ocTaHoBneHa (pexum “OctaHoB”);
— paboTa KOHTYpa HacoCOB B aBTOMaTUYECKOM pexume (pexunm “lNporpamma’);
™ - paboTa KOHTypa HacoCcoB B pexume “PydqHon”.

BbiGoOp pexmma Mpou3BOAUTCH MEpPEMELLEHNEM Kypcopa NMpU HaxaTum KHoMKu “=~. Kypcop
BblOpaHHOro pexnma muraer.

CoxpaHeHune B TTR ycTaHOBMEHHOrO 3Ha4YeHWs1 NapamMeTpa NPon3BOANTCS NPU HaXaTun
kHomnku “cl”, 6e3 coxpaHeHNs C BOCCTaHOBIIEHNEM MPEXHErO 3HAYEHWUS — NPU HaXaTun KHonku ‘7.

7.8.5 Mpwn BbIOOpE pexuma “PyyHOR” NnoABnAeTCs 4OMNOMHUTENBHOE OKHO MEHIO YNpaBneHus

paboTon HacocoB. BHeLWWHU BUA OKHa MeEHI0 B pexume “Py4yHoin” npuBedéH Huxe.

KoHnmyp Hacocoe Pexum “Py4Hol”

H> Py4n
CocmosiHue 8xo0a ‘13" u “[J47: ~ -t “F BB P CocmosiHue Hacoca:
“8” - ebIcokoe (pa3oMKHym), [ - ekmoyen Hacoc 1;
‘H” - Hu3koe (3aMKHym). I - exmoyveH Hacoc 2.

Mpn HaXxxaTun N yaep>XaHUn KHOMKN unn “+” NponsBoauTCS BKIOYEHNE COOTBETCTBEHHO

Hacoca 1 nnu Hacoca 2.
BHUMAHME: 3ALLUTA HACOCOB B PEXUME “PYYHOW” OTKNMIOYEHA.

Mpw HaXaTuM KHOMKKN “R>” MpoUCXoanT BbIXoa U3 pexnma “Py4YHO” ¢ yCTaHOBKOW pexnma
paboTbl KOHTYpa HacocoB “OcTaHoB”.
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8 MOPAQOK PABOTbI

8.1 Paboty ¢ TTR npoBoanTb B cnegyoLweM nopsiake:
1 MogrotoBuTb TTR K paboTe B cooTBeTCTBUM C TpeboBaHuamu pasgenos 7 u 10.

2 BKno4nUTb NUTaHue.

[Mocne camoTecTUpoBaHMst MOAYMb YNpPaBNeHNa NepexoanT B pexunm paboTbl, yCTaHOBIEH-
HbIA Nofib3oBaTenem corrnacHo 7.8.

3enéHbiin uBeT nHankaTopa «PeXxumM» cooTBeTCTBYET HOpMarbHOW paboTe yCTponcTea U oT-
CYTCTBUIO aBapUiHbIX (HELUTATHbIX) CUTYaL Ui B CUCTEME YNpaBIeHNs.

3 lNpun nycko-HanagoyHbIX paboTax pekoMeHAyeTcs NPoBeCTU NPoBepKy paboTbl kranaHa
perynupyoLero n Hacocos B pexume «PydyHou» (cmotpu 7.8.3, 7.8.5).

4 Tpn HeO06X0AMMOCTN U3MEHEHUS KaKMX-NTMOO HacTpoek paboTbl KOHTYPOB NPOU3BECTH
nepenporpammmpoBaHne napameTtpoB TTR cornacHo pasgeny 7.

9 TEXHUYECKOE OBCIY>XUBAHWNE

9.1 TexHnyeckoe obCnyXnBaHMe NPoOBOAUTCA C Lenblo obecneyeHns HopManbHOro OyHKUM-
OHMPOBAHNS YCTPONCTBA N COXPaHEHUS ero XxapaKTePUCTUK B TEYEHME BCEro CpoKa JKCnyaTauuu.

9.2 lMepmognyHocTb paboT N0 TEXHMYECKOMY ODOCNY>XMBaHUIO yCTaHaBnNMBaeTcs notpebute-
neMm, HO He pexe 0JHOro pasa B rog.
B komnnekc npodunaktnyecknx paboTt No TEXHUYECKOMY ODCIY>KUBaAHUIO BXOAAT:

- BHELUHWIM OCMOTP YCTPOWCTBA, yAareHue nbinun, cneaoB BRaru;
- NpoBepKa COCTOAHUSA BHELLHUX NOAKMHOYEHWIA;
- npoBepka paboToCnocobHOCTHU.
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10 MOPAOOK YCTAHOBKN N MOHTAXA

10.1 YctaHoBka TTR

10.1.1 MoHTax 1 yctaHoBka TTR JOMKHbI NPOM3BOANTLCSA KBANMAPUUMPOBAHHBLIM MepCcoHa-
fIOM B CTPOrOM COOTBETCTBUM C TpebOoBaHUSIMW HACTOSILLEro PyKoBOLCTBA MO 3KchfyaTaumm u
YTBEPXKOEHHOIO NpOEKTa.

He pgonyckaeTtcs yctaHoBka TTR uMelowmnx BUANMbIE MEXaHUYECKME MOBPEXAEeHUS U Hapy-
LEeHMe 3aBOACKUX NNOMO.

10.1.2 Mogynb ynpaBneHusi yctaHasnueatoT Ha DIN-penky 35 MM B BepTUKanbHOM MOoxe-
HUKM B MecTe, obecneymBaroLlemM XOpoLLMI AOCTYN NPU MOHTaXe 3NeKTpuyeckux kabenewn, a Takke
ANa ganbHenwen akennyartauum n obCny>xuBaHum.

Mo akcnnyaTauMoHHOW 3akoH4YeHHoCcTM TTR aBnaeTca nsgenuemMm BTOPOro nopsigka, T.e. oT-
HOCUTCS K U3genusaMm, KoTopble HeobxoaumMo pasmellatb BHYTPU U3Oenus TpeTbero nopsgka no
FOCT P 52931-2008 (npu akcnnyaTauum — B 3alUMTHOM Kopnyce, wkadax n T.n.)

10.2 MoHTax TepMoaaT4mMKoB

10.2.1 Ona HagexHon paboTtbl TTR crneayeT yoenntb ocoboe BHMMaHME YCTaHOBKE U MOH-
Taxy TepmogaTyvkoB. [MogkntoyYeHne TepmMoLaTyMKOB MPOM3BOAUTCA MO OBYXMNPOBOOHOM CXEMe
nocnegoBaTenbHO - Apyr 3a Apyrom (cmotpu npunoxeHue ). Npu Temnepatype TenrnoHocuTens
Bbiwe 100 °C, nogknoyeHre TepmogaTymka Npon3BoanTb MO TPEXMPOBOLHOM CXEME.

10.2.2 MoHTax TepmogatyukoB TAT ons namepeHna Temnepartypbl TENAOHOCUTENSA NPOn3-
BOANTb TakMM 0Opa3oM, YTOObl aKTUBHbLIN 3FIEMEHT, PAcnosfiIoKEeHHbIA Ha KOHLEe AaTyuka, pacnona-
ranca Ha ocu Tpybornposoga v 6bi1 HanpaefeH NPOTUB NOTOKa BOAbI.

MoHTaX TepMOoOaTyYMKOB A0SHKEH ObiTb BbIMNOSMIHEH C MOMOLLBIO BBapeHHOW B TpybonpoBoA
O06bILWKM N YCTAaHOBNEHHOM B Heé rnnb3bl. OHa JormkHa BbITb yCTaHOBMNEHa Tak, YToOblI BOAa Nosi-
HOCTbIO OXBaTblBana akTUBHYI YacTb gaTtyvka. [Ansa ynydweHusa Tensnonepeaaydn runb3y Heobxo-
AUMO 3anoSIHUTb MacrioM.

[nsa nogknoveHus TepmoaaTyunkoB K TTR gomkeH ncnonb3oBaTtbca kabenb ¢ MeaHbIMN XKK-
namu, ceyeHnem He Gonee 0,5 MM? 1 obLei anvHo He Gonee 100 M. PekomeHayemas mapka
kabena no TY 16.K99-014-2004 ansa cxembl NOAKIOYEHUS:

* BYXMPOBOLHON — KBIIM-5e 1x2x0,52, KBIBI1-5e 1x2x0,52;
» TpéxnposoaHon (t>100°C) — KBII-5e 2x2x0,52, KBIBI1-5e 2x2x0,52.

Kabernb npoknagpiBaTh Ha paccTtosiHn He 6nvxke 0,1 M OT CMNOBbLIX Lenen (YMeHbLNTb
paccTosiHe MoXHo Tonbko B6nu3an TTR npu BBOoAe Kabens).

[Mpy HaNMYMM MOLLHBLIX BHELLHMX UCTOYHMKOB NOMEX N HaBOAOK Kaberib pekoMeHayeTCs
npoknagbiBaTbh B 3a3eMMEHHOM MeTarnnopykase Ui NpUMEHATb 3KpaHUPOBaHHbIV Kaberb.
PekomeHayemasa mapka akpaHupoBaHHoro kabena — KMIMBO3 2x0,35-0,5 TY 16-705.169-80.

10.2.3 MoHTax TepmogaTumkoB T[B Ona u3MepeHuss HapyXHOW TemnepaTtypbl BO3adyxa
HeobXxo4MMO NPOM3BOANTL HAa BbICOTE OKOSO 2/3 obLuen BbICOTbI MEPBOro ataxa, Ha nerkogocTyn-
HOM A1 MOHTa)a MecTe.

[nsa 3awmThl OT NPSIMOro BO34EMNCTBUSA COMHLUA TepMOoaaTYnK peKoMeHayeTCs 3aKpblTb
3alMTHBIM KOXYXOM. TepMofaTymKk OOMKEH HaxoO4UTbCHA Ha COMHUE TOSbKO B Crydae, Korga oOH
AOJKEH KOMNEHCUPOBaTb COMTHEYHOE OCBELLEHNE MaBHbIX MOMELLEHUN.

Tepmogatuunku TOB nogkntoyatoTcs Mo ABYXNPOBOAHON cxeme (CMOTpu npunoxenue ).

Ansa nogkntodeHus Tepmogatynkos TAB gomkeH ncnonb3oBaTbCs Kabenb ¢ ABYMS MeOHbIMU
Xunamu, ceyeHuem He 6onee 0,5 MM? 1 0BLel AnvHo He Gonee 100 M. PekomeHayemasa mapka
kabens — KBIIM-5e 1x2x0,52, KBINBI1-5e 1x2x0,52 nnn aHanorn4Hbln No xapakTepucTnkam.

Kabenb npoknaabiBaTb Ha pacctosHun He 6nmxke 0,1 M OT cnNoBbIX Lienen (YMeHbLWUTb pac-
CTOSiHME MOXHO Tonbko B6nM3n TTR npu BBOAe kabens).

Mpy HaNMYMM MOLLHBIX BHELUHUX MCTOYHUKOB MOMEX U HABOAOK Kaberib pekoMeHayeTcs
npoknagbiBaTb B 3a3eMNEHHOM MeTannopykase Unn NPUMEHATb SKpaHUPOBAHHbLIN Kaberb.
PekomeHayemasa mapka akpaHupoBaHHoro kabena — KMIMBO3 2x0,35-0,5 TY 16-705.169-80.
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10.2.4 MoHTax TepmogatymnkoB TN Heobxoanmo npom3BoanTb B MOMELLEHUWN, BbIOpAHHOM
3a 3TanoHHOE, Ha cTeHe Ha ypoBHe (1,5-2) m oT nona.

Heponyctumo ycTtaHaBnuBaTb aTYMKM pPSAgOM C UCTOYHWMKamMK Tenna (6biToBble Npubopsl,
HacTeHHble famnbl ocBeLleHns, Tpyobl oTonuTenbHon cuctemsl 1 NBC), a Takke B MecTax npo-
HUKHOBEHUS NPSIMOrO COSTHEYHOrO CBETa UM OTCYTCTBUS LIMPKYNSUMSA BO3ayxa.

Tepmogatuunku TAlN nogknovaoTca No ABYXNPOBOAHOM cxeMe (CMOTpu npunoxexwue IN).

[na nogknoyeHna TepMogaTynMKoB AOSMKEH UCMONb30BaThCA Kabenb ¢ ABYMS MEeAHbIMU XKn-
namu, ceyeHnem He 6onee 0,5 MM?> 1 obLeit anuHoOW He Gonee 100 M. PekomeHayemasa mapka
kabens — KBIl1-5e 1x2x0,52 unv aHanorMyHbIn No XxapakTepuctmkam.

Kabernb npoknagpiBaTb Ha paccTtosiHum He 6nvxke 0,1 M OT CMNOBbLIX Lenen (YMeHbLNTb
paccTosiHMe MOXHo Tonbko B6nuan TTR npu BBOoAe kabens).

B MecTax Hann4na MoLHbIX BHELLHUX NCTOYHMKOB NOMEX U HAaBOAOK Kabenb pekomeHayeTcs
npoknaabiBatb B 3a3eMNEHHOM MeTannopykase Unm NPUMEHATb SKpaHNUPOBAHHbLIN Kaberb.

PekomeHayemast Mapka kabens — KMMB(3) 2x0,35-0,5 mm? TY 16-705.169-80.

10.3 MNMopgkrntoyeHre gaTYNKoOB ANs ynpasneHns Hacocamm

B kayecTBe gatumkoB gnga ynpasreHus paboTon HacocoB npumMmeHsT OKM, gatumk-pene
nepenaga AaBrieHUsl, pefenHble KOHTaKTbl TENNOBOW 3aLlMThbl HACOCOB.

HaTtumnkn nogkntovatotesa K TTR (cMmoTpu npunoxeHne B) kabenem ¢ ABymMst MegHbIMA
XUNamu, cevyeHneM xunbl He 6onee 1 MM? 1 o6LLel anmHol He Gonee 100 M.

PekomeHayemast Mapka kabens — KMMB(3) 2x0,35-0,5 mm? TY 16-705.169-80.

Kabenb npoknaabiBaTb Ha pacctosHun He 6nmxke 0,1 M OT cnNoBbIX Lienen (YMeHbLWUTb pac-
CTOSAHME MOXHO Tonbko B6nM3m ot TTR npu BBOAE Kabens).

B MecTax Hann4na MoLHbIX BHELLHMX NCTOYHMKOB NOMEX U HAaBOAOK Kabenb pekomeHayeTcs
npoknaabiBatb B 3a3eMNEHHOM MeTannopykase Unm NPUMEHATb 9KpaHUPOBAHHLIN Kaberb.

10.4 MopakntoveHne nHtepdenca RS-485

[ns opraHusaumm BHELIHEro MOHUTOPUHra u ynpaeneHuss paboton B TTR npegycMoTpeH
nHTepdenc RS-485, cxema noakntoyYeHUs KOTOPOro npueegeHa B NpunoXxeHum B.

OnucaHne npoTokona cBs3u M AeMO-Bepcus nporpaMmmbl MOHUTOpPUHra pabotsl TTR npuse-
AeHbl Ha canTe: www.teplo-sila.by.

PekomeHgyemble mapku kabens - KBl1-5e 1x2x0,52 (BHyTpu nomelwlenunsa) n KBI1I1-5e
1x2x0,52 (BHE nomMeLleHus).

10.5 MopakrntoyeHne perynmpyroLwmx KnanaHoB 1 HacoOCoB

10.5.1 Cxembl anekTpuyeckne noaknoveHnsa perynupyowmnx KnanaHoB 1 HACOCOB K MOAYIO
ynpaBneHusi npuBeaeHbl B NpunoxeHum B.
Hacocbl 4OMKHbI NOAKNIYATLCS K 9NEKTPOCETM Yepes3 aBTOMaTUYECKUI BbIKNHOYaTesb.

10.5.2 [1na nogkntoyYeHUss MOXHO NPUMEHATb 000N B ABOMHOM M30MALUM CUIOBOW Kabenb
unu npoBof ¢ cedeHnem megHom xunsl (0,75-1,5) MM,

10.5.3 Hacocbl, notpebnsiemas MOLWHOCTb KOTOpbIX 6onee 300 BA, oomkHbI NOAKNOYATLCA
K TTR yepe3 NpomeXXyTOYHbIE CUNOBbLIE pene, KOHTaAKTOPbl UK NycKaTenwu.

10.6 MNMoakntoyeHne nuTaHus

10.6.1 CxeMmbl anekTpnyeckme NoaKMoYeHns K NMTaHUIo NpuBeaEHbI B NPUNoXeHnn B.

10.6.2 TTR porkeH NoaknovaTbCs K 3NeKTpoceTu vepe3 aBTOMaTUYECKUI BbIKNKOYaTeNb,
BbIGOPp KOTOPOro onpeaenserca ¢ Y4€TOM CyMMapHON MOLLHOCTUM noakntodaemMbix M.

Onsa nogknoveHus nutaHna TTR MOXHO NpUMeEHATb Nobon cunoBon kabenb B OBOMHOWN
N30NSALMW NN NPOBOJ, C CeYeHNEM MeaHoi xunbl (0,75-1,5) Mm>.

BHUMAHUE: TTR UMEET OBOWHYIO U3ONALUUIO MO CETU MUTAHUSA, MOITOMY
3A3EMJIEHUE 3JIEKTPOHHOI'O BJTIOKA HE TPEBYETCHI.
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11. BOSMOXHbIE HEWCIMTPABHOCTW N CINMOCOBbLI X YCTPAHEHUA

11.1 lNepeveHb BO3MOXHbIX HEMCNpaBHOCTEN NpeacTasneH B Tabnvue 10.

Tabnuua 10

HanmeHoBaHue
HEeUCnpaBHOCTMH,
BHeLLUHee NposiBfieHue

BepOﬂTHaﬂ npnyinHa
HencnpaBHOCTU

MeTon ycTpaHeHus

1. MNpwu BKNOYEHUN
HanpskeHna cetn — XKW u
nHaunkaTop “Pexum” He
cBeTATCA.

1. OTcyTcTBYET
HanpshkeHue NUTaHnA.

npOBepMTb noaKn4yeHmne n
Hann4yme HanpsaxxXeHnda nutaHug.

2. HencnpaBeH UCTOYHUK
nutaHua TTR.

OTpeMoHTMpoBaTb UCTOUHUK
nutaHua TTR*.

2. Mpunbop nepnogunyec-
Kn nepesarpyxaeTcs

MapameTpbl NNTaHUS He
oTBevaroT TpeboBaHnam 2.1.

MpoBepuTb NapameTpsl
nUTaHns.

3. Ha >KKW BbiBOAUTCS
coobLeHune “Huskoe
nutaHue”.

1. HanpsbkeHune nutaHus
HUXE HOPMBbI.

MpoBepuTb HanpsKeHne
nUTaHns.

2. HencnpasHocTtb TTR.

OtpemoHTMpoBatb TTR*.

4. Ha KK B okHe MeHIo
KaneHgaps BbIBOAUTCS
coobuleHne Q" .

Hanp;lx(eHvle JINTNeBoro
3fieMeHTa HMXe HOPMbI.

3aMeHUTb NNTUEBLIN
aneMeHT*.

5. MHgukaTop pexunm
ropuT KpacHbIM LIBETOM
NocTosiHHO K Ha XK
BbIBOAUTCA coobLlieHne
“‘OLUB:XXXX”, rae XX- koa.

1. C6on HacTpoeUHbIX
napameTpoB.

MpoBepuTb M YCTAaHOBUTb
HacTpoe4Hble napameTpbl
(cmoTpwn 7.2-7.6).

2. HencnpasHocTtb TTR.

OtpemoHTMpoBatb TTR*.

6. HankaTop pexum

1. Owmnbka namepeHus

MpoBepuTb NOAKMYEHNE

MUraeT KpacHbIM LIBETOM U TeMnepartypbl N3-3a TepmMoaaTyuka.
Ha YKKW B MeHto paboThi HeucnpaBHoCTU (06pbIBa) 3aMeHUTb TepMOodaTUmMK Unu
KrnanaHa BbIBOAUTCS TepmMoaaTyuka. OTpeMOHTMpOBaTb*.
00066”46”'13,,”3””””” 2. OTCyTCTBYET “npmBsA3Ka’ CMoTON 7.3
OLLINDOKU = ¢ TepmoaaTuuka. pn 7.
1. OTcyTcTBYET MpoBepuTb NPUYMHY
7. \HAMKaTOp pexum TENIOHOCUTEb. OTCYTCTBMSA TEMNIIOHOCUTENS

MUraeT KpacHbIM LIBETOM U
Ha XK/ B MeHto paboThbl
Hacoca BbIBOAATCSA
COOOLLEHNA O HANU4YNKn
owmnbkm “ ?” n oTcyTCTBUA

TenrioHocnTena o.

2. HencnpasHocTb (06pbIB)
AatyvkKa Hanmums TernnoHo-
cuTtens no sxoay “A3”.

MpoBepuTb NOoAKNOYEHNE.
OTpeMOHTUpPOBaTb AaTYMK*.

3. HenpaBunbHO ycTaHOB-
neH napameTp ypoBHS
aKTMBHOro curHana “A3”.

[MpaBurbHO yCTaHOBUTL
YPOBEHb aKTUBHOMO curHana no
Bxogy “O3” (cm. 7.5.4).

8.** lnaukaTop pexnm
MUraeT KpacHbIM LIBETOM U1
Ha XK/ B MeHto paboThbl
Hacoca BbIBOOUTCS
COOOLLEHNA HanNM4usa
owmnbkmn “?” n
HencnpaBHOCTM Hacoca “X”

1. HeucnpaBHocTb (06pbIB)
Aatyuka no sxogy “04”.

MpoBepuTb NoAKNOYEHNE.
OTpeMOoHTUpPOBaTb AaTYMK*.

2. HenpaBunbHO yCTaHOB-
fleH napamMmeTp YPOBHS
aKTMBHOro curHana “[4”.

[MpaBurbHO yCTaHOBUTL
YPOBEHb aKTUBHOMO curHana no
Bxoay “04” (cm. 7.5.4).

3.HeucnpasHocTb B paboTe
HaCOCOB.

MpoBepuTb paboTy HACOCOB.
OTpemMoHTMpOBaTb Hacoc*.

NMpumeyaHusn

1 * PeMOHTHble paboThl BLINOMHAKTCA Ha 3aBOAE-U3rOTOBUTESNE UMN
cneumann3npoBaHHOM NpeanpuATUN.

2** COpoc owmbkn Npon3BoaUTCH MPU  YCTaHOBKE peXnma KOHTypa HacoCoB
“OcTaHoB”, a nepesanyck unkna paboTbl KOHTYpa HAacOCOB - NpuW NOCneayLLen ycTaHOBKe
pexuma “ABTomaTndeckut’ (cm. 7.8.4).
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12 MPABUNA XPAHEHWA N TPAHCNOPTUPOBAHUA

12.1 TTR cnefyeT XpaHUTb Ha CTennaxax B CyxoM oTannmBaemMoM nomMeLLeHnn npum
TemnepaType oT nnoc 5 go nnoc 40 °C n oTHocUTENbHOW BNaxHocTu Ao 95 % npu Temneparype
nntoc 35 °C.

12.2 TTR, ynakoBaHHble B Tapy, TPaAHCMOPTUPYIOT B 3aKPbITbIX TPAHCMNOPTHLIX CpeacTBax
(3aKpbITble aBTOMALLWHbI, XeNe3HOAOPOXHble BaroHbl, TPOMbI CyJ0B) NpU CreaytoLwwmx YCrnoBusx
no NMOCT 12997-84:

-TemnepaTypa oKpy»atoLLiero Bosayxa oT MuHyc 25 go nntoc 50 °C;
-OTHOCMTeNbHas BNaxHocTb Bo3ayxa Ao (95 + 3) % npu TemnepaTtype 35 °C;
-Bnbpaums no rpynne N1.

an/I TpaHCNopTUpoBaHM B CaMorieTe MoadyJb yrnpaBleHnAa pasMellaroT B repMeTn3npoBaH-
HOM OoTarsimBaemMoM OTCeKe.

12.3 Tllocne TPaHCMOPTUPOBaHUA MNMpuU oTpuUaTelibHbIX Temnepatypax BCKpbITUE ALLUKOB
MO>XHO MPOn3BOANTL TOJIbKO MOCHe BblAEPXKKN UX B TEHEHNE 24 yacoB B oTansMBaemMoMm rnometle-
HUN.
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NMPUNOXEHUE A
(cnpaBo4HoE)

YcnoBHoe 0603HavYeHue npun 3aKase

-
—
A

-01 D -230 - TYBY 690397591.006-2015

Ob6o3HaveHve TY

HanpspkeHne nutanmnsa: 230 — 230 B, 50 'y
Tepmogatumkn: D — DS18520, DS18B20

KoHcTpykTnBHOE ncnonHenme: 01

HanmeHnoBaHue nagenua: Mogynbe ynpasnexns TTR

MuHUManbHOEe KONMYeCcTBO TEPMOLATYMKOB B 3aBUCUMOCTM OT TUMa KOHTYpa yrnpaBreHus
npueeneHo B Tabnuue A.1

Tabnuua A.1
Tun mn KonuyecTBO AAaTYMKOB U3MEPEHUA TeMnepaTypbl
Twvn KoHTypa
Oatunk TOT Oatunk TOAB Oatunk TAMN Bcero
«CO» 1 1 2
«B» 1 1

anI Me4daHue - BoaMmoxxHa JONOMNHUTENbHAs NOCTaBKa AaTYMKOB TeMnepartypbl,
KOJIN4YEeCTBO U TUMN KOTOPbIX onpenendaeTcd no corrnacoBaHMio C 3aka34nkom

NMPUNOXEHUE B
(cnpaBo4yHoE)

O6wmn BuA n rabapuTtHblie pasmMepbl

70 65

00000000

Mogynb ynpasneHuma TTR-01

22-12-14 rt-
13:00-MH

Pexum -

INIMIEN=E

90
35
45

Mecmo nnombuposaHus

000000000000

PucyHok B.1 - O6wwnn Bng n rabaputHele pasmepbl
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NMPUNOXEHUE B
(cnpaBo4HoOE)

CxeMa aneKkTpu4yeckas NogKN04YeHUN

230 VAC  KoHtyp K KoHTyp H
Hl H2

L N

QR QD
1 2 3 4 5 6 7 8

L N L—1 ~1 L—1 ~1

PucyHok B.1 - Cxema anektpuyeckasa nogknoveHmn TTR-01D-230
MpumeyvaHue - * PekomeHayeTtca nogkroyeHme no TpéxnposogHon cxeme npu t.> 100 °C.

HasHauyeHne KoHTakToB NpuBeaeHo B Tabnuvue B.1.

Tabnuua B.1

N2 KOHT. Ha3sHayeHue= N2 KOHT. Ha3sHauyeHue
1 Mutanue 230 VAC, "L" 11 +5 V (nogkntoyvatb npu t.>100°C)
2 Mutanue 230 VAC,”N" 12 JTnnusa “N11” nepegaym gaHHbIX T,
3 KnanaH - “OTKPbITb ” 13 “O6wmn” nuHmn “IN1” n “N2”
4 Mutanue KP - 230 VAC, “L” 14 JInnusa “N12” nepegaym gaHHbIX T
5 KnanaH - “3AKPbITb” 15
6 Hacoc H1 (pabounin) 16
7 lNutaHune Hacocos - 230 VAC, “L” 17
8 Hacoc H2 (pe3epBHbIi) 18* | 3awmTa HacocoB oT “cyxoro xoga”
9 RS-485, “A” 19 “‘Obwmn”
10 RS-485, “B” 20* | HeucnpaBHoCTb B paboTe Hacoca

NMpumMeyaHue - * AKTUBHBIN YPOBEHb BXOAHOrO curHana “0” (3amkHyT) unm “1” (pa3soMKHYT)
MoOXeT OblTb YCTaHOBIIEH Mnornb3oBaTenem cornacHo 7.5.4 Ha atane nyckoHanago4Hblx pabor.
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NMPUNOXEHUE I
(cnpaBo4HoOE)

Mpumepbl cxem npumeHeHns TTR B cuctemax TennocHadxeHus

I".1 NoppepxaHne 3agaHHon Temnepatypbl B cucteme 'BC no ogHOMY KOHTYpY.

A1 B’
TTR-01D
AP,IPCX
|' I temm = 1
KP1 I I
i TA1 [ B cucmemy
3 mennocemu | rBC
> ' | >
|

|
|
B mennocemsb i A4 4? rBC
5 <D<

H1 U3 cucmembl
|
113 sodonposoda | H2|
Ly

Mpumep npumeHeHua: TTR nogaepxuBaeT TemnepaTypy ropsiien BoAbl TEPMOLATYMKOM
TO1 (ynpasBnsawowmin) corracHo BpeMeHHon nporpamme. [Onsa  obecnevyeHnsa  uupynauum
TennoHocuTensa ucnonb3yetca Hacoc H1 n, npn HeobxoanmocTun, Hacoc H2 (pe3epBHbIN).

®yHKYyUss mepmModam4yuKos:

Ta1 - YNpaBnsgowWun TepMoaaTymK;

T04 - aBapUNHbLIN TepMOgaTUUK, yCTaHaBnMBaeTca npu HeobxoagnmocTn. MoxeT
BbIMNONHATL (PYHKUMIO KOHTPOSBHOMO UM OrpaHnYeHnst TemnepaTypbl B MECTE YCTaHOBKM.

r.2 I'Iop,p,epmaHme TeMnepaTtypHoro rpacbvu(a C 3aBCUMbIM nNpuncoegmnHeHnem CUCTeMbl
oTonneHus.

A1 “CO” r - _|
TTR-01D : |:| '
AP, Pcx | i 142
|
|
i_____'____l ______ .|____I.____
KP1 : : ! 703 B cucmemy
U3 mennocemu | | i 01" omorineHus
> : . >
| —= |
I I
| |
I I
: H1 | H2 |
L |
|71 M3 cucmembi
B menniocems — i To4* omonneHus

<

Mpumep npumeHeHusn: TTR nogaoepxuBaeT B cucteMe OTONSIEHNSA TemnepaTypHbIn rpadmk
TennoHocutensa no obpatHomy Tpybonposogy (* - MO nogarwowemy TpybonpoBoay) COrfacHo
BpeMeHHon nporpamme. [Ina obecneyeHnsa nogMmeca TennoHocuTensa ucrnonbdyetcs Hacoc H1 nu,
npu HeobxogumocTu, Hacoc H2 (pesepBHbln). B 3aBMCMMOCTU OT MpoOeKTa, Hacocbl MOryT ObITb
YCTaHOBJMEHbI Ha NogatoLem unm obpatHomMm TpybonpoBoAe CUCTEMbI OTOMMEHUS.

®yHKYyUsS mepmModam4yuKos:

Ta1 - YNpaBnsgowWun TepMoaaTymk;

TO2 - onopHbIM TepMOAAaTUYUK (HapyXHOro Bo3ayxa);

TO3 - KOHTPOMbHLIN TepMogaTYUK, yCTaHaABNMBaAETCH NpU HEOBXOAMMOCTH;

T04 - aBapUNHLIN TepMOSAaTUYUK, YyCTaHaBnMBaeTcs npu HeobxoanmocTn. MoxeT

BbIMOJTHATb (byHKLlI/I}O KOHTPOJIbHOIo UI orpaHn4YeHna Temnepartypbl B MECTE YCTAHOBKMU.
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r.3 I'Iop,p,epmaHme TemMnepartypHoro rpacbvu(a C 3aBuUCUMbIM npucoegnHeHnemMm CUCTeEMbI
oTonneHmna ¢ npuMeHeHneEM TpéXXO,D,OBOFO perynmpyrowlero KrianaHa.

A1 “CO’ —
TTR-01D : |:| '
AP,IPCX | i Th2
I"____T_l__'l' _____ T_____I
KP1 ' 03 : : B cucmemy
Y3 mennocemu i T | H1 omonieHus
> | I @ I >
L
ik 3 cucmembi
2 meinocems i Th4* omornneHus

Mpumep npumeHeHusn: TTR nogoepxumBaeT B cucteMe OTONSEHNA TemnepaTypHbIn rpadmk
TennoHocutensa no obpatHomy Tpybonposogy (* - MO nogarwowemy TpybonpoBoay) COrfacHo
BpeMeHHOW nporpamme. [Ans obecneyeHnsa umpynsumm TensioHocuTens ucnonbdyetcss Hacoc H1
n, Npu HeobxoamMmocTn, Hacoc H2 (pe3epBHbIN).

®yHKYyUsS mepmModam4yuKos:

Ta1 - YNpaBnsgowWun TepMoaaTymK;

TO2 - onopHbIM TepMOAaTUYUK (HapyXHOro Bo3ayxa);

TO3 - KOHTPOMbHLIN TepMogaTYnK, yCTaHaBNMBaETCH NpU HEOBXOAMMOCTH;

T04 - aBapUNHLIN TepMOgaTyUK, yCTaHaBnMBaeTca npu HeobxoanmocTn. MoxeT

BbIMOJTHATb (byHKLlI/I}O KOHTPOJIbHOIo UIn orpaHn4YeHna Temnepatypbl B MECTE YCTAaHOBKU.

.4 I'Iop,p,epmaHme TeMnepaTtypHoro rpacbvu(a C HeE3aBUCUMbIM npuncoegnHeHnem CUCTeMbl
oTonneHus.

A1 ‘O A2 “CO” [
TTR-01D TTR-01D : |:| !
Pr_AP_Pc AP,_Pox | {742
' T
: r-—-m——>——"—"—7—7—= I_____—[____I
|
[ : KP1 :‘_' 703 : B cucmemy
3 mennocemu : | Q | i 101+ | omornneHus
| | I
> : | | T[4 | >
B mennocems | i Tg 4 i T43* I H3
< = T <
H4| M3 cucmemnbl
1 omonneHus

Mpumep npumeHeHusn: TTR nogoepxumBaeT B cucteMe OTONMEHNA TemnepaTypHbIn rpadmk
TennoHocutensa no obpatHomy Tpybonposoay (* - no nogawwemy Tpybonposoay). [aBneHue B
KOHTYype OTOonneHus nogaepxueaeTca paboton knanaHa Y1, nognutoyHoro Hacoca H1 u, npwu
HeobxogMmocTun, Hacoca H2 (pe3epBHbIN).

MpumeyvaHue - ** ynpaBneHHMe NOANUTKON MOXET NPOM3BOAMTCS PENENHON aBTOMaTUKOM
0e3 npumeHeHns A1.

®yHKYyUsS mepmModam4yuKos:

Ta1 - YNpaBnsgowWun TepMoaaTymK;

TO2 - onopHbIM TepMOAaTUUK (HapyXHOro Bo3ayxa);

TO3 - KOHTPOMbHLIN TepMogaTYUK, yCTaHaBNMBaAETCH NpU HEOBXOAMMOCTH;

T04 - aBapUNHbLIN TepMOgaTyUK , yCTaHaBnNuBaeTcs nNpu HeobxoanmocTn. MoxeT

BbIMOJTHATb (byHKLlI/I}O KOHTPOJIbHOIo I orpaHn4yeHna Temnepatypbl B MECTE YCTAHOBKMW.
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NMPUNOXEHUE [
(cnpaBo4HoOE)

Hactpoika napameTpoB perynstopa

K HacTpanBaeMbIM napameTpam perynsaTtopa otHocsATcs Kynp v Tonp.

Kynp — koadhdurUmMEeHT onpeaensatowmin peakumno perynatopa Ha U3MeHeHue perynmpyemoro
napameTtpa. OH 3aBucut ot TMNa UM un ero npumepHoe 3HayeHue onpegenseTcd no opmyne:

Kynp = Ix , roe
60

Tx— BpemMA nepemMeeHnA OT OTKPbITOro A0 3aKpbITONo COCTOAHUA LUTOKa M B CeKyHaax.

Tonp — onpependeTt BpeMd peakunn CUCTemMbl, BbiI3BaHHOE yrnpaBIiALWL M BO3eNCTBMEM Ha
KrnanaH npun ycrtaHoOBMBLUEMCA COCTOAHUN perynmpyemoro obbekTa. TunoBble 3HA4YEeHUS
napameTpa B 3aBUCUMOCTU OT TUMa KOHTYpa perynmpoBaHuna crieayouimne:

[nsi “rB” - (60-120) ¢, ang “GbICcTpbIX” TeNNoobMeHHMKoB — (40-60) c;
Ana “CO” - (10-30) MuH.

BhlleykasaHHble Ko3pdULMEHTbI 3a4aloTcs MpU Mycke CUCTEMbl perynupoBaHus U B
AanbHellwen paboTe aBToMaTUYECKN KOPPEKTUPYIOTCA (CamoaganTauuns) Moaynem yrnpaBreHus B
3aBMCMMOCTU OT KOHKPETHOW CUTYyaLMN.

Mpn yctaHoBKe pexuma paboTtbl “ABTOHacTponka” TTR camMocTosATeNbHO NPOU3BOAMUT Bbl-
YUCreHNe NapamMeTpoB perynsitopa B Te4YeHne BpeMEHU, 3aBUCSALLEro OT TUMa KOHTypa 1 obbekTa
ynpaBneHusi, HoO He bonee 2 4 ans Tuna perynupoBanus “I'B” n He Gonee 6 4 oNga TMNa KOHTypa
perynupoBaHus “CO”.

BHUMAHUE: NPU OKOHYAHUU ABTOHACTVPOIZKM NMAPAMETPOB TTR ABTOMATMU-
YECKW NEPEXOAWUT B PAHEE YCTAHOBIJIEHHbIU PEXXUM PABOTbI (CMOTPWU 7.8.2).

NMpumeyaHue - Pabota TTR B pexnme “ABTOHacTpomnka” MOXET CONPOBOXAATbCA 3HaAYU-
TenbHbIMKU KoNnebaHnsMn TemnepaTypbl TEMIOHOCUTENS B KOHTYpe perynupoBaHus. B cnyyae He-
AONYCTUMOCTU Takmx KonedaHuin HacTpoWKy napamMeTpoB perynstopa moayns ynpasnexHuss TTR
NPON3BOAUTb B “pYy4UHYIO”.
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(TjTEI_I/\OCl/I/\A

reynna KOMMOAHWUN

M TEMNAOCUAA

TPYNMNAKOMMOAH WA

30QHMMAETCH MPOM3IBOACTBOM U PEAAMIALIMEN CAEAYIOLLLEN MPOAYKLIMM:

PEFTYAYTOPHI
AABAEHNA NAACTMHYATBIE
NMPAMOIO TENMAOOBMEHHWMKI
AEMCTBUSA
RDT BT, ET
PEFTYAYTOPHI BAOYHbIE
AABAEHNA TEMAOBbIE
«AO CEB%A» MYHKThbI
RDT-S BTN
KAAMAHBI KAAMNAHBI
NMPOXOAHBIE TPEXXOAOBbIE
CEAEABHBbIE CMECWUTEABHbIE
PEFYAMPYIOLLUUE PEITYAMPYIOLLUME
TRV TRV-3
MOAYAMN LLIKAPBI
YNPABAEHMA YMNPABAEHMA
MHOTOPYHKUMNOHAABHBIE
TTR-01 TLLY

00O «3aBox Tenocuinay

Jlorotickuit Tpakt, 22a, odpuc 310,
220090, r. Munck, Pecniybnuka benapyce
tel.fax. (+37517) 396-89-16, 396-89-18
e-mail: teplo@teplo-sila.by
www.teplo-sila.by
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