OO0 «TenaocHmAaa BK»

MOAYINb YNPABJIIEHUA MHOMO®YHKLUMOHAINBbHbIU

TTR-02A
TTR-02AK

MpunoxeHune 21
(OBYXKOHTYpHasi cuctema OTOMfeHNsa 1 ropsiyero BogocHabXeHums)

PYKOBO.EI,CTBO no 3Kcnnyatauumn.

TEPK. 421232.002-01 P3

Bepcuna NMO: TTRO2A21_v05xx



CopepxaHue

1 Ha3HaYeHME M OBNMACTD MPUMEHEHUSI. ... .u ettt et ettt et e e e e e e e et e e e et e e e e n e e e eeeneneanns 3
2 TexHN4YecKne OaHHBIE U XAPAKTEPUCTUKM ....ueuueneeneee e e eteae e eeeaeaa e e e eeennnnnna e e e eaeaeaaeas 4
X0 I o 1T 1= 11 o o = 5
4 YKA3aHNE MEP BEB0MACHOCTM. ...u ettt ettt ettt ettt e et et e et et e e e e e e e e e e e et e e e e a e e e enenens 5
5 KOHCTPYKUMA N MPUHLMM PAOOTBI. ...ttt etee et et ete et ee e e e e e e et e e et e e e e e e e eeesnaa s 6
6 MHOMKaumna MHPOPMALMOHBIX MAPAMETPOB. . ...uute et eteaneeneete et e et et aaeane e aaneeneeneens 8
A I LoTx e o) =1 7e= T Qo 7= Lo e 1 = X P 14
ST I (T o (o T o 7= oo 1 o =) 35
O TEeXHUYECKOE OBCIYIKMBAHME . .. ... ettt et e et e e e e e et ettt et e e et e e e e e e e e aenenns 35
10 TMOPSAAOK YCTAHOBKM M MOHTAMKE .. uveneeneeeeeeeeneeteaaeeeaeete e e et e e e e e e e e et e e e e e enaeaaaeaaaaaes 36
11 BO3MOXXHbl€ HEUCMPABHOCTM CMOCOBbI UX YCTPAHEHMS ...t e e e eaa e 39
12 MNpaBuna XpaHEeHNS N TPAHCMOPTUPOBAHMS .....uee et ete et eaee et et eateae e aaeene e e eneeeenens 41
MpunoxeHne A YCNOBHOE OBO3HAYEHUE MPM BAKABE .. .uuuneneeneieeeaneaeaneaneeneaneneeneaneananenns 42
MpunoxeHne b O6LWNIN BUO, U TAOAPUTHBIE PABMEPDI. ... .ueeeene ettt aeeeeeeeateaeeeeneaneananenes 42
MpunoxeHne B Cxema anekTPUYECKAs NOLKITHOUEHMM. ......ovniereieeeeeeeeeeeeeie s e e e e e e e e aeaaaaeaa 43
Mpunoxenne I Mpumepbl CXeM NPUMEHEHNS B CUCTEMAX TEMNNOCHABXKEHUS..........ceeveenennen, 47
MpunoxeHne [ 3aBoackme HACTPOMKU NAPAMETPOB TTR......oiiiiii e 51
MpunoxeHne E HacTpomnka NapaMeTPOB PEIYIIATOPA . .euuenrene et eneneeneaneaneeeneeeneeneananananens 55

MHOIO®YHKUMOHAIIBHOIO TTR BHUMATEJIBHO N3YYUTE

f:‘_x BHUMAHMUE: MNEPE[ YCTAHOBKOW U BKNKOYEHVEM MOAYNA YMPABNEHNA
HACTOALLEE PYKOBOACTBO MO SKCIYATAUNN N TTACMOPT.

BHUMAHUE: 3AINPELWAETCA YCTAHOBKA MOAYINA YNPABJIEHNA MHOIO-
®YHKUMOHAJIBHOIO TTR BO B3PbIBOOMNACHbIX NMOMELLEHUNAX.

PeMOHT MoryT Npon3BoAnNTb TONMbKO PabOTHUKN, MMeoLLME pa3peLleHne N3roToBUTENS.
N3rotoBuTENb OCTaBNseT 3a cOOON NpaBo BHOCUTb HE3HAYUTENbHBIE N3MEHEHMSI B CXEMY U
KOHCTPYKUMto Npubopa, He BNusitoLmne Ha paboTy 1 TEXHUYECKME XapakTepPUCTUKN 3L enusi.

COKPALWLEHNA N YCNOBHbLIE OBO3HAYEHUA

‘“B” - obo3HaueHUs Tuna KoHTypa “ ropsyee BogocHabxeHune” B TTR-02A;

BC - CUCTEeMa ropsvero BOA4OCHabXeHus:;

KKW - xuagkokpucTaninnyecknin nHankaTop;

M - UCMONHUTENbBHLIN MEXaHU3M (KnanaH perynupyoLwmi, knanaH nognuTkn);
KP - KnanaH perynumpyoLimmn;

HCX - HOMMHanbHasa cTaTuyeckasl xapakTepuctuka npeobpasoBaTensi CONpPOTUBIEHUS;
MK - NepcoHarnbHbIv KomnbtoTep (M3BM);

CO - cucTemMa OTONsMeHus;

“CO” - 0603Ha4eHnsa Tuna KoHTypa “cuctema otonnenus” B TTR-02A;

TO - TepMoJaTyuK (4aTtymk TemnepaTtypbl, NpeobpasoBaTenb CONPOTUBIIEHNS);
TOB - TepMoaaTyvK U3aMmepeHus TemnepaTypbl HAPY>XHOro BO34yXa;

TOM - TepmogaTymk M3MepeHus TemnepaTypbl BO34yXa B NOMELLEHUN;

TOT - TepmogaTyMK M3MepeHusa TemnepaTypbl TENSIOHOCUTENS B Tpyb6onpoBoae;
TTR - moaynb ynpaBneHuss MHOropyHKUnoHanbHein TTR-02A;

‘“NMH" - o6o3HayeHnsa Tnna KoHTypa “noBbicuTeNbHbIE Hacockl” B TTR-02A;

“IMM” - o603Ha4eHna Tnna kKoHTypa “y3en nognutkn” B TTR-02A.
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HacToswwee pykoBOoACTBO MO 3KCNyaTauum COAEPXUT CBEEHUS N NpaBuria no aKkcniyartayum
MOAyns ynpasneHus MHoropyHkumoHansHoro TTR moandukauum TTR-02A-230, n3rotosnsemoro
B cootBeTcTBUM ¢ TY BY 691702510.005-2023 » npegHa3Ha4yeHHOro Afisi aBTOMaTU4EeCKOro
yrnpaBneHns n perynupoBaHuns nogaden Tenna B CUCTEMbI OTOMNSIEHUS U FOPSYEro BOAOCHa0XeHMs
B pasnnyHbIX 0611acTsX MPOMBbILLIIEHHOCTU, XUMULLHO-KOMMYHanbHOIo 1 CENbCKOro XO341MCTBa.

YcnoBHoe obo3HavyeHMe moaynsa ynpaeneHusa MHorodyHkumMoHanbHoro TTR-02A (ganee —
TTR, mMogynb ynpaBneHus) npu 3akase M B JOKYMEHTauuuM OPYron npoaykumn, B KOTOPbIX OH
MOXeT ObITb NPUMEHEH, NpuBeaeHo B MNMpunoxeHun A.

1 HA3HAYEHWE N OBJIACTb NMPUMEHEHWA

1.1 Moaynb ynpaeneHna TTR obecneuymBaeT B cuctemax otonneHmsa n NBC koHdurypaumm,
npuBegeHHble B Tabnuue 1.

Tabnuua 1
KoHdumrypauumsn Ha3HauyeHue
«CO+CO» PerynupoBaHue B BYXKOHTYPHOM CUCTEME OTOMNSIEHNA
«'B+B» PerynupoBaHue B ABYXKOHTYpHOW cucteme BC
«CO+IB» PerynupoBaHne B OAHOKOHTYpPHbIX cuctemax otonneHua un MBC
«CO+M» PerynupoBaHue B cucteme oTonsnieHns 1 ynpasneHne noanuTkom
«CO+IMH» PerynupoBaHue B cuCTeEMe OTOMMEHMUS C Y3ITOM MOBbICUTENbHbBIX HACOCOB
«B+MH» PerynupoBaHue B cucteme 'BC ¢ y3nom NoBbICUTENBbHbLIX HACOCOB
NMpumevyaHune — B kaxgom KoHType perynupoBaHusa (CO, 'B) n ynpaBneHus
noanuTtkon obecneuynBaeTcsa ynpaBneHne A0 ABYX HACOCOB.

1.2 B 3aBucumocTn oT obbekTa perynupoBaHus TTR no3BondeT peanu3oBaTth crnefyolme
dYyHKUMN:

— perynMpoBaHue TemnepaTtypbl TENSIOHOCUTENS B 3aBUCMMOCTIN OT TeMnepaTypbl HAPY>KHOMO
BO3A4yxa (MOrodHbIn KoMneHcaTop);

— orpaHuyeHue TemnepaTtypbl TEMSOHOCUTENA NO rpaduKy HapyXHOro BO3gyxa U rpaduky
TemnepaTypbl TENSIOHOCUTENS CETH;

— nogaepXXaHne TeMmnepaTtypbl ropsyen Bogbl Ha 3agaHHOM YPOBHE;

— npuoputeT BC npu napannensHomn paboTte ¢ CMCTEMOW OTONSEHUS,

— CHWXEHMe TeMnepaTtypbl C YY4ETOM paboumx n BbIXOAHbIX AHEN (BPEMEHHO-TEMMNEPATYPHbLIN
PEeXUM ynpaBneHus Ans KaXgoro gHA Hegenu);

— ynpaBeneHne Hacocamu (OTKIHOYEHME MpU OTCYTCTBUM TEMSNIOHOCUTENS, aBTOMAaTUYECKUN
BBOZ, PE3EPBHOIO0 HaAcoca B Criy4ae HeucrnpaBHOCTM OCHOBHOroO, nonepemeHHas paboTa HacocoB
OCHOBHOrO M pPEe3epBHOr0 C uUenbi obecneyeHnss paBHOMEPHOrO M3HOCa, YynpaBlieHME Mo
3ajJaHHOWN BPEMEHHOW NporpamMmme, NPOroH HaCOCOB B NIETHUIA Nepuosn).

1.3 Mopgynb ynpaBneHuss obecneuvMBaeT AMArHOCTUKY HanNUuns aBapuUAHOM (HewTaTHOW)
CUTyaumMm W HEUCNpPaBHOCTM YCTPOMCTBA C OTOOpaXeHWemM WUX MNpPUYUHBLI Ha 3kpaHe XKW,
BKIIOYEHNE aBapUNHOIo pexmnmMa Ha nHaukaTope Ha nepegHen naHenu n BbIXOQHOM pere.

1.4 Knaccundpumkauma TTR no FTOCT 12997-84 n TOCT P 52931-2008:

— MO 3KCNnyaTauMOHHOW 3aKOHYEHHOCTN ABNSIETCS U34enmMem BTOPOro nopsiaka;

— MO YCTOMYMBOCTM K BO3AEWNCTBUIO TEMMEPATYpbl M BRAXHOCTU OKpyXKalollero Bo3gyxa
OTHOCMTCS K rpynne ucnonHeHms B4 v npegHasHadeHo AN YCTaHOBKM B 3aKPbITbIX NOMELLEHUNAX C
TemnepaTypon Bo3ayxa ot nnc 5 go nntoc 50 °C, oTHocuTensHoM BriaxkHocTbio 80 % npu nntoc
35 °C n bonee HM3KMX TemnepaTtypax 6e3 KoHgeHcauum Bnaru;

— M0 YCTONYMBOCTM K MEXAHNYECKMM BO3L4ENCTBMAM OTHOCUTCS K rpynne ncnonHeHus L3.
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2 TEXHUYECKUME OAHHBLIE N XAPAKTEPUCTUKU

2.1 OCHOBHblE TEXHUYECKNE [aHHbIE U XapaKTePUCTUKN NpuBeaeHbl B Tabnuue 2.

Tabnuuya 2

HanmeHoBaHuMe napameTpa

3HauyeHue

TTR-02A-230 TTR-02AK-230

HanpﬂmeHme nMATaHNA

2302 B, yacToTa (50 +1) 'y

MoTpebnsemasa MOLWHOCTb, He Bonee

3 BA

KonunyectBo KO HTYpOB perynmnposaHua

2

KoHdurypauus

“2C0", “2I'B”, “CO+TB", “CO+MH", “CO+MMT"

KonnyecTBo BbIXOO0B yripaBneHuna (pene)

8

[MapameTpbl penenHoro Bbixoga

250 B, 50 'y, 2 A (cos ¢=0,6)

ABapUNHLIN penenHbln BbIXo,

EcTtb*

KonnyecTBo AaT4MKOB TeMnepaTypbl

(1-6)*

Twvn gaTyuka TeMmneparypbl

Pt 500, Pt 1000

[lnanasoH namepsieMbIx TemrnepaTyp

oT MmuHyc 60 °C go nntoc 160 °C

[AnckpeTHOCTb 3agaHusa Temnepartypbl 1°C
KonnuectBo BxogoB gaBnenHus (4-20) mA 2%%*
[nnTenbHOCTbL BpEMEHHOro rpaduka 1 Hegens
[VCKpeTHOCTb 3a4aHus BpeMEHH 14
"mybuHa novacoBoro apxvsa, 3annucen 1920

Tun nHTepdenca n NPoToOKON CBA3N

RS-485, Modbus-RTU, Modbus-ASCI|

CkopocTb 0bmeHa, but/c

2400...115200

CTteneHb 3awwmTbl KOpnyca

IP40 (IP20 — co CTOpPOHbI BUHTOBbLIX KIEMM)

MabapuTHblE pa3mepbl, MM 91 x 142 x 66 116 x 142 x 66
Macca «r, He 6onee 0,5 0,6
CpegHuin cpok cnyxbbl, He MeHee 12 net

*  MakcumanbHoe 3HadeHune Bbixoda perne “Aapusa” 250 B, 50 'y, 1 A (cos ¢=1).
** TN n KONNMYECTBO TEPMOAATUYMKOB 3aBUCUT OT OOBbEKTA yrpaBfeHUs N CornacoBbiBaeTCs

npv odoopMIiEHNM 3aKasa.
*** BxogHoe conpotuneHune 500 Om.




3 KOMIMJIEKTHOCTb

3.1 KoMnneKkTHOCTb AOMKHa cooTBEeTCTBOBaTh Tabnuue 3.

Tabnuuya 3
HaumeHoBaHue KonuyectBoO
Mogaynb ynpaBneHust MHOrogyHKUMOHanNbHbIn TTR, WT. 1
PykoBoaCTBO No akcnnyarawumm, aKs. 1*
MacnopT, 9Ks. 1
YnakoBka, Wt 1
Hatumk Temnepatypbl TennoHocutens B Tpyéonposoge (TATA vnn TOTB) **
[aTunk namepeHns TemnepaTypbl HapyxHoro Bo3ayxa (TOBA vnn TOBB) *x

* [lonyckaeTcs NOCTaBNsATb OAUH 3K3EeMMIIsiP PYKOBOACTBA NO 3KchnyaTaumm Ha 5
N34enuin Npu noctaeke B OAMH afpec.
** Tun 1 KONIMYECTBO AaTYMKOB TEMMepaTypbl 3aBUCUT OT 0O6beKkTa ynpaBreHus U cormnaco-
BblBAeTCs Npu 3aKase.

3.2 MyHmanbHo Heobxogmmoe ansa pabotel TTR-02A KONMYECTBO 4aTYMKOB TeMnepaTtypbl
N UX TUMN B 3aBMCUMOCTU OT KOHUrypauumn npueseaeHo B Tabnuvue 4.

Tabnuua 4
Komdburypaums Tun n KonNM4yecTBO AATYMKOB U3MEPEHUA TeMnepaTypbl
Oatumk TOTA Hatunk TOBA Bcero
«CO+CO» 2 1 3
«B+B» 2 2
«CO+IB» 2 1 3
«CO=+IIM» 1 1 2
«CO+IMH» 1 1 2
«'B+IMH» 1 1

4 YKASAHVE MEP BE3OMNACHOCTHW

4.1 KoHcTpykuma TTR cootBeTcTBYET Knaccy 3awuTsl [ no FOCT12.2.007.0-75.

Mo akcnnyaTauMOHHOW 3aKOHYEHHOCTU MoAyfnb ynpaeBneHuss TTR saABnsieTcs u3genuem
BTOPOro nopsaka, T.e. OTHOCUTCA K N3aenusam, Kotopble Heo6xoanumMo pasmMelLaTtb BHYTpY nsgenus
TpeTbero nopsigka no NOCT P 52931-2008 npu akcnnyatauuu.

4.2 Mpwn akcnnyataumm n TeXHUYEeCKoM obBCryXuBaHuM MOAYNS ynpaBneHus Heobxoanmo
cobnogatb Mepbl  NPeaoOCTOPOXHOCTM B COOTBETCTBMM C  npaBunamym  6e30macHOCTH,
YCTAHOBMNEHHbIMW ANA AaHHOMo noMelleHuss unu obbekta, a TakkKe pPyKOBOACTBOBATbCA
TKIM 181-2009 '"lMpaBuna TeXHUYECKOW 3IKCnnyaTaumm 3NeKTPoyCTaHOBOK noTtpebutenen” wu
TKIM 427-2022 "OnektpoycTtaHoBku. [paBmna no obecneyeHnto 6e3onacHOCTU Npu aKcnnyataumn'.

4.3 besonacHocTb akcnnyatauum TTR obecneunBaeTcss BbiNofHEHWEM TpeboBaHUN U
pekoMeHaauumn HacToSALWero pykoBoACTBa MO 3Kcnnyatauum u nacnopta. B cnyyae HapyweHus
npaBun aKcnyatauum MOXeT YXyALWNTbCA 3alumTa, NPUMEHEHHaAA B N3aenvn.
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(TjTEI'I/\OCI/I/\A

reynnmna KOMMOAHUMN

5 KOHCTPYKUMA U NMPUHLWM PABOTHI

5.1 KoHCTpyKuMS

5.1.1 KoHcTpykTnBHO TTR BbINOMHEH B kopnyce ans kpennexust Ha DIN-penky 35 mm.
Ha nuueBon noBepxHocTu koprnyca pacnonoxeHbl XKW, nHoukatop pexuma pabotbl U
KHOMKW ynpaBneHns. BHewHnn Bua Moaynsa ynpasneHnsa npuBeaéH Ha pucyHke 1.

® Pexum

PucyHok 1 — BHewHuin Bua moayns ynpasnenma TTR-02A

Bo3MoxHble cocTosHMA nHamkaTopa «Pexnm» npveeaeHsl B Tabnuue 5.

Tabnuua 5
CocTtosiHue nHgukartopa «Pexunmy» CocTosiHue pabotbl TTR
MwuraeT 3enéHbiM LBETOM HopmanbHbI pexxum paboThbl
"OpUT NOCTOSIHHO 3€MEHbLIM LBETOM PaboTa octaHoBneHa - pexunm « OctaHOB»
MuraeT KpacHbIM LBETOM HewTaTtHasa cutyauusa B cucteme yrnpasneHus
"OpUT NOCTOSIHHO KPaCHbIM LBETOM AnnapaTHas HeucnpaBHOCTb TTR

HasHauyeHne KHonok ynpasrieHnda npneBeneHo B Ta6n|/|u,e 6.

Tabnuua 6
KHonka PyHKLUMOHaNbHOE Ha3Ha4YeHune
«®» KHonka BbIxoga B NpeablayLlee MeHo, OTMeHa onepaumm
«¥» KHonka nepebopa BHU3 MEHI0, NU3MEHEHNE 3HAYEHUS «-»
« 1y KHonka nepebopa BBEPX MEHIO, UBMEHEHME 3HAYEHUS «+»
«Hy KHonka Bbibopa NyHKTa MeHI0, BBO, 3HA4YEHMUS

5.1.2 TlogkntoveHne BHELLUHMX 9neKkTpudeckux uenen nns moaynsa ynpasneHus TTR
Mogudmkaumm TTR-02A npon3BoanTCA BUHTOBbIMUM 3axXmmamu, a ans mogudukaumm TTR-02AK
NoaKIoYeHne Npom3BoANTCS Yepes pa3bopHoe coefMHEHNE C BHELLUHUMU KITEMMaMn C BUHTOBbI-
MU 3aXKMMaMMU.
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5.2 MpuHUMN paboTbl

5.2.1 OcHoBoun mogyns ynpaeneHna TTR aBnsieTcs OQHOKPUCTaNbHbIA MUKPOKOHTPOINEp,
KOTOPbIN OopraHu3dyeT paboTy BCero u3genusa - uamepsieT BXOAHble CUrHasbl, MOCTynawLline ot
BHELUHUX JaT4YNKOB, MPOU3BOAUT PacYEThI, BbIBOAUT MOMyYeHHble 3Ha4YeHns napameTpos Ha KK
N, COrNacHoO C yCTaHOBNEHHOW KOH(pMrypaumen nporpammel, BblipabaTbiBaeT curHanbl ynpaBneHus
NCMOMNHUTESTbHBIMU MeXaHn3mMmaMu.

5.2.2 ABTOMaTuyeckoe perynuposaHue nopgaden Tenna B cuctembl BC u otonneHus
nponsBoguTca nNyTém npeobpas3oBaHMUs CUrHANOB OT TEPMOAATYMKOB B LMGPOBLIE 3HAYEHUS
TemnepaTyp U CpaBHEHUS UX C 3a4aHHbIMU 3HAYEHUSIMU (Jarnee — ycTaBkami).

B 3aBucuMMOCTM OT 3Haka M BeNnNUYUHbI paccornacoBaHUa MoAynb ynpaeneHus TTR
BblpabaTbiBaeT CUrHarsbl ypaBrieHns perynmpyowmmmn KnanaHamm.

5.2.3 [Ouarpamma paboTbl moayns ynpaeneHnsa TTR N0 ynpaBfeHU Y3NoM MOAMNUTKN
npuBegeHa Ha puUcyHke 2.

[asneHuve
PMaX | oo G —

PMiN f--memememeneeees ~/ i

Pex b L | ] | i | L

KnanaH
Bk

Brixn Bpems

Hacoc Tsan Tsan T3an

Bk

Bhiic Bpems

PucyHok 2 — [Jnarpamma paboTbl NO ynpaBreHno NoANUTKON

Mogynb ynpasneHuss TTR HaymHaeT cBow paboTy € onpoca COCTOSAHUA AaTymka Hanudmg
TennoHocuTensa B cucteme. B cnydyae Hanumumna HU3Kkoro gasrneHus P<Pmin B cucteme BHavane
BKMOYAETCS KranaH noanuTkn 1 nNpu yCrnoBUM Hanumuusa TennoHocutena P>Pcx vyepes 3agaHHbIv
WHTEpBan BpeMeHu 3adepXku T3a, ONMTeNbHOCTb KOTOPOro MOXeT ObiTb 3anporpaMmMmuvpoBaHa
nonb3oBartenieM, BKNo4aeTcs Hacoc.

Mpn pocTKeHMM MakcuMarnbHOro YpoBHS daBneHua Pmax mogynb ynpasneHna TTR
NpPoOM3BOAUT BbIKMHOYEHNE Hacoca W KranaHa noanuTku. [anee, npu OOCTUXEHWEe [OaBreHus
HW3KOro ypoBHSA Pmin, npoLecc BKITOYEHUS KranaHa nognuTkn n Hacoca noBTopseTcs.

Anroputmom paboTbl NporpamMmsbl B y3re nognuTke npegycMoTpeHa yHKLMs nonepemMeHHom
paboTa HacoCoB C Lienbio paBHOMEPHOro U3HOCAa, NepekryeHre Ha paboTy pe3epBHOro Hacoca
B Crlydae HencnpaBHOCTM paboTaloLlero Hacoca no JaTynKy HeMcnpaBHOCTU U/MNN NO BPEMEHU
orpaHu4eHus pabotbl Hacoca Torp, ANMTENbHOCTbL KOTOPOro MOXeT OblTb 3anporpaMMmmupoBaHa
nonb3oBartesiem.



6 MHOMKALWNA NHPOPMALIMOHHbBIX MAPAMETPOB

6.1 NHgmkaumsa nHopMaLmMoHHbIX napaMmeTpoB BbiBoaMTCa Ha XK. O6wmin Bug CTpyKTypbl
NONb30BaTENbCKOrO MEHI0 NpMBEAEH Ha pUCYHKe 3.

Mo Ha3HayeHWo NoNb30BaTENbCKOE MEHIO YCTPOMCTBA YCNOBHO pasferneHo Ha YpPOBHU —
BEPXHWUIN n HMXKHWIA.

- - B
| YposeHb BEPXHW YposeHb HAXKHNIA |
| JALE ToomBaCl AB Tl oo e mookeres
r — o — o .
| : B>'l,'® Tre=50°C [« ==-{B>4® Tre=50°C ModpobHee cm. 6.2.2.
| 3 T 4 |
| \ 4 . |
| :R ASE) “CO” 47T ——@—PTeKyu.l,aﬂ Temnep-pal OKHO cocmosiHUSI KOHMYypa |
€1 oo IS BN peaynupoeaHusi 8 cucmeme A.
| 1 [TX%=85 JCO_ 84" [« 3 Apxus [ModpobHee cm. 6.2.3. |
I | | | I
: i : s | : ad 3 “EbICTpvbIe” YcmaHoeka pexxuma pabomei. |
| | : : o e -» HaCTPOUKHU [ModpobHee cm. 7.7. |
! v | ' |
|
| RN “H%” ®L1 __Cg [ Hapa6otka H1/2 OKHO cocmosiHUs1 U Hapabomku |
- P1=0.55 MI XS A Hacocoe 6 cucmeme A.
: | | _+’ | a3 1 px1B lModpobHee cm. 6.2.4. |
| |
| : | v : | ad L “BbICTpbIE YcmaHoska pexuma pabomai. :
o : | ——— - > HacTponku” ITodpobHee cm. 7.7. |
| + I *
|+ TH=50° Tre=51° 4_%__ ADXUE peeynuposeaHusi & cucmeme B. |
| | _| X _| r L P lModpobHee cm. 6.2.3 |
| O dd “BbICTpbIE
o ! P ] peie Ycmaroeka pexuma pabomsl. |
| | D m——- | HacTpouku [ModpobHee cm. 7.7. |
| * |
|
| NS ‘% B3 RGN HapaboTka H3/4 OKHO cOCMOsiHUS U Hapabomku |
| e P2=051 M R A Hacocoe 8 cucmeme B. |
| : _+’ | aeF L pxuB ModpobHee cm. 6.2.4. |
| | | R -
o : v : | ad L BeicTpele Yemaroexa pexuma paéomsi. |
o | | - - | HacTpoukn’ ModpobHee cm. 7.7. |
| v |
| IS[TTR02A 150219 | SS9 Crcrownme | Mero mooouompayemanoas
| N9190101 09:34 M f-> obuwme Hactpoikn || ooncdloX TP HPTES |
| |
| Mpumeyanune * - OtcyTtcTBYyeT ANsa KoHdurypauum “CO(IB)+IMH". |
| Ansa koHdurypauum “CO+IIT” - OKHO COCTOAHUA NOANUTKM. |
PucyHok 3 — ObLias cTpykTypa Nnonb3oBaTenbCKkoro MeHHo
MpumeyaHue - O603HaueHne « el 4l O3HayaeT, YTo nepexof Ha yposeHb HVKHN

NPOM3BOAMTCS NPU ONUTENBHOM HaXaTumn (He MeHee 4 CeKyHA) KHOMKM 2.

Mepexon Mexay OKHamu MeHio B npeaenax yposHs BEPXHWW Bo3MoXeH Mo HaxaTuio
kHorok “®” n “¥”. BosepaT B rmaBHoe (HaYanbHOEe) OKHO MPOM3BOAMTCS MO HaXaTuIo KHoMkn “M”,
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6.2 YpoBeHb MeHio BEPXHN

6.2.1 YpoBeHb MeHio BEPXHWW npepHasHayeH Ans NpocMOTpa COCTOSHUS M 3HAYEHWI
Temnepatyp B cuctemax A n B, paboTbl perynupylolwmnx KnanaHoB, pexuma paboTbl Hacocos,
WHOMKaUMW KaneHgaps peanbHOro BpeMeHu n cepunHoro Homepa TTR.

[Mepexon mexay okHaMy MeHIo B npeaesiax 4aHHOro YpOBHS BO3MOXEH MO HaXaTu KHOMOK
e $

BosBpar B rnaBHoe (Ha4anbHOE) OKHO MEHIO B nNpeeriax A4aHHOro YpoBHS NPOU3BOAUTCSA MO
HaXaTuio kHorku “¥%”.

Mepexop Ha yposeHb HVXKHU nponssoamTcst No HaxaTuio KHOMKM el

6.2.2 BHeluHWN BMA OKHa NPOCMOTpa COCTOAHUSA B cuctemax A u B npueBenéeH Huxe.

Cucmema A .. == & — 0 - Tekywee 3Ha4yeHue memrepamypb! ‘Tl
------------ -A> 4 Tco= 84°"
Cucmema B -~ B> IJ-I[E] Tre= 51°-}—" Tekywee 3HadyeHUe memrepamypbi T
CocmosiHue KoHmypa: """
Wy - konmyp knanana e pabome; muzaem Wy - aeapusi 8 KOHmMype KnanaHa,
[E] - KOHmMyp Hacocos 8 pabome; Muzaem [E] - aeapusi 8 KOHMype Hacocos;

‘npoben” - koHmMyp 8 pexxume «BbIK/1».

Mpwn Hannuum B koHGUrypauumn moaynsa ynpaeneHna TTR koHTypa “CQO” no HaXaTuio KHOMKK
“W” B TeyeHne 5 cekyH/ BbIBOOMTCS 3HaYeHMe TeMnepaTypbl HAPY>KHOro BO3AyXa.

6.2.3 BHelwwHWn B okHa MeHto ynpasneHua knanaHom CO unu NBC Ha npumepe cuctemsl A
(aHanorn4yHo ons cuctembl B) npuBeaéH Huxe.

Pexum pabomsi CocmosiHue KOHmypa* .- Tun KoHmMypa yrpaesneHus KrnanaHom

“CO” |J'| l]\ ------------- BknroyeHue KnanaHa 6 CMOPOHY:

CqueMa A (unu B) ------------------- .A>.. ‘L :’IT:’I_ OprbImb. “¢“_ 3aKprmb

4 T3t=85° Tco= 84°

3adaHHasi memnepamypa =

- Tekyuwiee 3HayeHue memrepamypsbi

lNMpumeyvaHue * - cCUMB0/IbI COCMOSIHUS:  “T” - HeucrpasHOCMb MepModamuyuKa;
‘A” - memnepamypa e agapuliHoli 3oHe (cm. 7.5.8);
“9“ - paboma no memnepamype ozpaHuyeHusi (cMm. 7.5.5);
“CTOIT - pexum paboms! “CTOIT”.

Tun KOHTYypa ynpaBneHus KrnanaHoMm MOXeT NPUHUMaTh Creayowmne 3HaueHus:
“CO” — nogaepxaHne TemnepaTypHoro rpaduka B CUCTEME OTOMNEHUS;
“'B” — nogaepxaHne TemnepaTypbl ropsiyen Bogbl.

Pexnm paboTbl KOHTYpa ynpaBneHus KnanaHom MOXeT NpMHUMaTh Cneayowme 3HaYeHUs:

() - pa6ora ocraHosneHa (pexum “CTOI);

— paboTa no BpeMeHHon nporpamme (pexum “IMporpamma’);
¥ paboTa B NOCTOAHHO HOpManbHOM pexnme (pexum “Hopma®);
D - paboTa B MOCTOSAHHO NMOHWMXXEHHOM pexume (pexum “Huxe”).

YcTaHoBKa pexvma paboTbl KOHTYpa ynpaBneHus KnanaHoMm npou3BOAMTCSA cornacHo 7.5.1,
7.5.2 unn 7.7 («BbICTpblE» HACTPOWKN).
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BHeWwHUN BUO OKHaA MEHI0 ynpasreHusa KnanaHoMm noanuTkn ans koHdurypauumn “CO+MM”
NPUBEAEH HMXKE.

BkritoyeHue KranaHa 8 CmopoHy:
'I‘ - OMKpPbIMb.

Cucmema B

‘B>
* T

I A

ComosiHue damyuka
noénumku: “* ” - OaeneHue “Huskoe”.

Tun KoHMypa yrnpaesneHusi KrarnaHom
noonumkKu.

6.2.4 BHeLHMIN B OKHA MEHIO yNpaBieHs HacocamMu Ha npumepe cuctemMbl A (aHanormyHo
Ans cuctemsl B) npuBeaéH HMXe.

Tun KoHmMypa yrnpasneHusi Hacocamu

Cucmema A (Unu B) et A>T HYL (D] — CocmosiHue KOHmMypa Hacocos:
P1=0,55 MMa )N( — BK/MIOYeH Hacoc, 20e N=1...4;
= — — HeucrnpasHOCMb Hacoco8

CocmosiHue exodos: cucmembi A (unu B).
“b,” - gHewHee omkoYeHue pabomei;
“0" - omcymcmeue mennoHOCUmens;
- pa3peweHue pabomsl Hacoca,

“ I ”
“X” - Hem cueHana pabomsel Hacoca (HeucrnpagHoCmb).

T TeKywee 3HaYeHUe 0asneHus **

lpumeyaHus
1* Cumeornbl cocmosiHusi:  “P” OaerieHuUe 8 asaputiHoli 30He (cm. 7.5.8);
“* - omeymcmeue mernnoHocumerns,
“AI“ - 8800 8 pabomy pe3epgHo20 Hacoca («ABP»).

2**  — omobpaxeHue dasneHus npouseodumcs npu akmususayuu napamempa (cm.7.4.4).

B 3aBMCUMOCTM OT CUCTEMbI BO3MOXHbIE BapuaHTbl anroputmMa paboTbl KOHTYpa yrpaBreHus
Hacocamu npuBeaeHbl B Tabnuue 7.

Tabnuua 7
Cucrtema Tun ynpaBneHus OnucaHue
“‘BbIKIT” YnpaeneHue Hacocamu 1 U 2 8bIKTHOYEHO
‘H1” Paboma Hacoca 1
A ‘H2” Paboma Hacoca 2
‘H1/2”* lNepeknoyeHue Hacocos 1 u 2
“rIPrH” [NpoeoH Hacocos 1 u 2 kax0bil Bt e 10:00
“‘BbIKIT” YnpaeneHue Hacocamu 3 U 4 8bIKMHOYEHO
“‘H3” Paboma Hacoca 3
B “‘H4” Paboma Hacoca 4
“‘H3/4”* lNepekrnovyeHue Hacocog 3 u 4
“rIPrH” [NpoeoH Hacocos 3 u 4 kaxdbil Bt e 10:00
* YCcTaHOBKa nepuoga nepekntoveHnsa HacocoB (CyTKKN, Hegens, Mecsy) Npou3BoauTCA
cornacHo 7.5.7 unn 7.7 («BbICTpblE» HACTPOWKN).
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6.2.5 BHelwwHW BN OKHa KaneHgapsa n cepunHoro Homepa TTR-02A npuBeféH HuxXe.

-MM-I'T
Modugpukayus ... TTR-02A 15-04-194 Hama A7

Ne190101 09:34 MH |- Hetib Hedenu
""""""""""""""""" Bpewms Y4:mm

CepuliHbil Homep

6.3 YpoBeHb MeHio H/DKHNA

6.3.1 YpoBeHb MeHI0 HVXXHNIN npegHasHayeH ansa soiBoga Ha XKW Tekywen nsmepeHHon
N apXMBHOW TemnepaTypbl, AaBreHusi, HapaboTKkM HAcoCOB, 3af4aHUsA  KOHUrypauuu, pexuma
paboThbl KOHTYPOB Y HACTPOMKM CUCTEMHbIX NAapaMeTpPOB.

Mepexop Ha ypoBeHb HVDKHUW nponsBoamUTcst o HaxaTuio KHOMKK .
6.3.2 BHewHuMn BUAO CTPYKTYpbl MEHK MPOCMOTPa TEKYLWUX U apXUBHbIX 3HAYeHUin

TemnepaTyp Ha npumepe cuctembl A (aHanorMyHo Ansi cuctembl B) ynpasneHua knanaHom
npuBeaEH Ha pUcyHke 4.

[ v AEDYLIA . ]
| YposeHb BEPXHUW YposeHb HVXKHUI |
| ____ /\ |
| _JA>D  Tco=84°C| T Iy |
1 B>@__Te=soc; SIS e DB |
L o te o, |
R [A-B Co W oA “CO” 4 |[--»A>MH 15anp 09y || |
| | |T%=85° Tco=84° -7 T#=85,2°C apx ¢ le->-- T3=85°C |
e e e Ty |
| Y ___ —_ )
: A0 HE B i S| A> ‘CO" b }-2[A> M 15anp 094 | :
| T P1=0,55 MMa , i | T1= 84,4°C apx |e-=-- T1 =84°C |
I ; f
I S A I B A AR |
| Rie>0 T T i | A> 'Co” & -EA>n 5ampoou | |
| 7 ITX=50° Tre=51°, | | |T2=11,1°C apx Jje-=-] T2 =11°C|| |
| & R VO 1o |
| ___yY_ ______ —_ _ | !
| :ESJ' >0 ‘H% B3 'f%_ A> “CO” Wy - A>T 15 anp 094 || |
: “7 p2=051MMal | ¥ 7|T3= OBPbIB apxel e -2~ T3 = - :
| R L N : ' i iyt 4 N
IR TS SN A I R | |
| ISITTR-02A 15-04-191 | | S[A> 'Co" & }-S{As Tk 15ampogu | |
| |Ne190101 09:34 MH| | T4 =56,1°C apx<d fe-2- T4 =56°C|| |
______________ | . .
| | v to |
- TTTTTTT T - |

PucyHok 4 — CTpyKTypa MEHI0 NPOCMOTPa TEKYLLINX U apXUBHbIX 3HAYEHWUI TemnepaTtyp

Mepexoa mexay OKHamMu MEHIO B Npeaeniax AaHHOro YPOBHSA BO3MOXEH MO HaXaTUK KHOMOK
i S S opraHu3oBaH nMo uukny. BosepaT B ncxogHoe OKHO MeH ypoBHS BEPXHUN
NPOW3BOAUTCS NPY HaXxxaTuK kHonku “ ™7,
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BHewHWN B OKHa NpOCMOTpPa TEKYLUMX 3HAYEHU TemnepaTyp NpuBeLEH HXe.

Cucmema A (unu B)

lMapamemp (mepmodamdyuk)

------------- Tun KoHmMypa ynpaeneHus KranaHom

---------------- 3HayveHue napamempa

Ha XKW moryT BbIBOAUTBLCA crnegyowmne napaMmeTpsbl:

T
™

T1
T2
T3
T4
T5
T6

— 3afjaHHasi TemnepaTtypa B HOpManbHOM pexnme paboTbl;
— 3afjaHHasl Temnepartypa B NOHMXKEHHOM pexrume paboTbl;

— n3mepeHHas Temnepartypa ynpasnstowero TA1 (cuctema A);

— n3mepeHHaa temnepatypa T2 HapyxHoro Bo3gyxa (cuctema A u B);
— n3mepeHHaqa temnepatypa T3 (cuctema A n B);

— namepeHHaa temnepartypa T[4 (cuctema A);

— n3mepeHHas Temnepartypa ynpasnstowero TS (cuctema B);

— n3mepeHHaa temnepartypa T[6 (cuctema B).

BHelHWI BUA OkHa NPOCMOTPa apXMBHbIX 3HAYEHWUI TemnepaTyp NpUBeaEH HUXeE.

Cucmewma A (unu B)

Cuwmsornbi cobbimull; -

------------ Lama u epemsi apxugHou 3anucu

................ 3HaveHue napamempa

“T” - HeucnpasHocmb mepmodamuyuka,

‘A” - memnepamypa 6 agapuliHOl 30He;
“I“. paboma e pexume ozpaHUYeHUs IO MEMIEPaMYypPE;

“M“- ocmaHoe pabomsi KOHMYypa.

MepeMelleHne MO apxuBy MPOU3BOAUTCS NpW HaxaTuu kHomok “B7 u ¥

lMapamemp (mepmodam4uk)

BbIXO4 U3

NPOCMOTPa apXUBHbIX 3HAYEHUIA — MPU HaXaTUK KHonku “ ™7,

CTtupaHue apxuBa TemnepaTyp NpouU3BOAUTCS MpU ONUTENBbHOM HaxaTumn (He meHee 4 cek)
knonky “d” ¢ nocneayLwmnm NoaTBEPXKAEHMEM ornepaLmn.

6.3.3 BHewHWMn BN CTPYKTYpPbl MEHIO MPOCMOTPa HapabOoTKM HAaCOCOB M apxuBa ux paboTbl
Ha npumepe cuctembl A (aHanorm4yHo Ans cuctemol B) npmBenéH Ha pucyHke 5.

BHewHun Bug okHa npocmMoTpa HapaboTKn HACOCOB NPUBELEH HMXKE.

Cucmema A (unu B)

Mapamemp (Hapa6omka) "

________________ Cumeon KOHMypa Hacocose

""""""""""""" A> ®-

3HayeHue napamempa, 4

Ha XKW moryT BbiIBOAUTLCA crnegyowmne napaMmeTpsbl:

H1 — HapaboTka Hacoca H1 (cuctema A);
H2 — HapaboTka Hacoca H2 (cuctema A);
H3 — HapaboTka Hacoca H3 (cuctema B);
H4 — HapaboTka Hacoca H4 (cuctema B) .
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YposeHb BEPXHUI YposeHb H/XKHUI |
'A> +4® Tco=84°C |
| 1B> ® Tre=50°C | :
| e W
: i & T oty |
RiAsm ~weor Lt
A0 CO” Wi Tekywiasa HapaboTka ApxuB |
I T#6= 85° Tco=84° | yi P P |
I B T | _______ |
e te e |
:ﬁ_ A>E “Hz" ®1 ——'T——+ A>0 “H%2" B1 ) A>MH 15anp 09y | |
: P1=0,55 MMMa |« - -1 - H1= 000984 apx Jle—=- H1 = 60 muH |
| | ' |
T R L I
B0 B Wt 1 N[ASO *HY BL|-*A>MH 15anp 09y || |
" I TX%=50° Tre=51°; | H2= 000894 apx ¢« —=- H2= OmwmH| |
iy T o T |
| e Y —
:‘_R_ B> “H3/4u @3 |
| P2=0,51 MMa |
O :
N TTR-02A 15-04-19 | |
Ne190101 09:34 MH, |

PucyHok 5 — CTpykTypa MeH0 npocMmoTpa HapaboTkn HacocoB 1 apxmea paboTbl

Mepexon mexay OKHaMu MeHK0 B npeferiax AaHHOro YPOBHSA BO3MOXEH MO HaXXaTU0 KHOMOK
"y ¥y opraHu3oBaH No uukny. BosBpaT B UCXOOHOe OKHO MeHK ypoBHA BEPXHUN

”

NPOM3BOAUTCA NPY HaXXaTUK KHonku “ ™7,

BHewHun BuO OKHa npocmoTpa apxmBa paboTbl HACOCOB Ha npumepe cuctembl A
(aHanorn4Ho ons cuctemsl B) npuBegéH HMXe.

Cucmema A (unu B) ... — ———————— Hama u epemsi apxugHol 3arnucu
""""""" A>TH 15 anp 094
H1= 60 MuH
QO6b/mu9 8 meyeHuu yaca: = T Hapabomka Hacoca (1...4)
“7'” - 8HewHee omKIOYeHUe pabomail;
“{3* - omcymemeue mernnoHocumens;
“Q1“ - 8800 8 pabomy pe3epeHoz0 Hacoca («ABP»)
“X” - Hem cueHana pabomel Hacoca,
“P” - OaeneHue e asaputiHol 30He (cM. 7.5.8)

lMepexon No apxuBy NPOM3BOAMTCS MO HaXKaTUHO KHOMOK “4" y “¥" Boixoa u3 apxuBa
NPOM3BOANTCA NPU HaXaTUN KHomku “ ™7,

CTupaHue apxmBa HapaboTKn HaCOCOB NPOU3BOAUTCA NPU ONNTESNTIbHOM HaXaTun (He MeHee
4 cekyHA) KHOMKM el C nocreayrLwum noaTeepXxXgeHnem onepauumn.
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7 NMOAroToOBKA K PABOTE

7.1 Obwme nonoxeHus

Mpwn nogrotoBke k paboTte HEOOXOOMMO MOAKMAYUTE MOAYSb YNPaBMEHUS K HanpsiKeHUIo
NMUTaHNA CEeTU B COOTBETCTBMM CO CXEMOW MOAKMYEHUs, npuBegeHHon B [lpunoxeHun B, u
BbINOJSTHUTL NOCneaoBaTeNbHO onepauumn nNo HacCTpouke CUCTEM, NpPUBEAEHHbIE B 7.2 — 7.6.

O6Lwan cTpykTypa MEHIO CUCTEMHOW HaCTPOMKN NpUBEAEHA Ha PUCYHKe 6.

T T - 1
YpoBeHb BEPXHUA YposeHb HWXXHNN \ CucteMHble HAacTpOnKu |
|
AS Wi Teo= 84°C]  -~2f Hracrpora Merno npocuompa-yemaosiu
> es L —enec ! > | KaneHoaps.
: '—B——T———-EFE—%Q—C—-' : r_ -'D'aTIa 1 BpeMﬂ+ d [NodpobHee cm. 7.2. |
SR SR I TR T A i |
AN ! ASO “«co” 411 T IR KoHdpurypaums || MeHto npocmMompa-ycmarosku |
* ) T oo A « , Koghu2ypayuu.
| | T¥=85° Tco=84°, | CO+IB d |
e Ko o [loOpobHee cm. 7.3.
| Y B . o |
L—R _:_AT>_ O H _@ 11 | L_R Hacrpoiika L MeHro npocmompa-ycmaHo8Ku |
o P1=0,55 MMa | | | [aTYNKOB Cﬂ 8x0008 U 0am4uKos. |
e K : | . 3 [ModpobHee cm. 7.4. |
S I I S 5 S |
:R _: B>0) “B” L1 1| | : RS HacTpoiika h  MeHro npocmompa-ycmaHo8Ku |
€ | T¥6= 50° Tre= 51° | LT cncTeMbl A Al mapamempos cucmemsi A. |
: L £ ! : : lModpobHee cm. 7.5.
i Ry L VO Yo |
AN _:_ >0 ‘H¥%” B3 : :<— WIH acTpolika L MeHto npocmompa-ycmaHoexu |
7 P2=0,51 MMa , ] cuctemol B || MapaMempos cucmembl B. |
: L—— TS TT S K : : — 3 lModpobHee cm. 7.5. |
| v G e | Y ikt |
L_R_ TTR-02A 15-04-19 -- | I HacTtpowka Merito fpocmMompa-ycmaHosku |
Ne190101 09:34 MH |« -+ -2 cBsiau All uHmepgeuca ceasu RS-485.

: [Modpob6Hee cm. 7.6. |
|
|

. Mpumeyanune — “dd* - pnutenbHoe HaxaTne (He meHee 4 c) kHonku “ ¢, |
_____________________________ 1

PucyHok 6 — CTpyKTypa MEHI0 CUCTEMHOW HAaCTPOWKM

[Mepexon mexay OKHaMu MeHKo B rnpeferiax A4aHHOro YPOBHSA BO3MOXEH MO HaXaTUK KHOMOK
“f” M “"1.

BosBpat B ucxogHoe okHO MeHio ypoBHsa BEPXHWW npoussoantcs npu HaxaTum KHOMKK
“ K”.

-14 -



7.2 lNporpammupoBaHmne 4YacoB peanbHOro BpeEMEHU 1 AaTbl

Moaynb ynpaBneHuss TTR nmeeT BCTPOEHHbIE Yacbkl peanbHOro BpeMeHM!.
[na KoppekTMpoBkM HEOBXOOMMO COrnacHo pUCyHKy 6 BonTu B MeHio «HacTpownka [lata m
BpemMs».

| HaCTpOI7I Ka OKHO MeH!0 rnpocMmompa-ycmaHoeKuU
g [ata v Bpems ¢ damsbi U pems
3HauyeHue napamempa A 4 N
(Muzaem) S —— A a
............................................... ama 40-MM-IT
[aTa 15-04-19-
Bpemsi  09:34 MH{-—" Hetb Hedenu
"""""""""""" Bpems Y4:mm
o P

VIaMeHeHWe 3HauYeHWs napaMeTpa NPOM3BOAUTCS C MOMOLLLIO HaxaTus kHonok “4” n ¥

MepeMelLieHre kypcopa NPONU3BOAUTCS NP HaxkaTum kHorku “4”.
CoxpaHeHne napameTpa B NaMATh yCTPOWCTBA NPOM3BOAMTCS MPU HaXaTuy B NO3NLIMKN OHS

Headenn KHOMKU 4‘ 0e3 coxpaHeHns ¢ BOCCTAHOBMNEHNEM MPEXHEro 3HAYEHUs1 — NPU HaxaTuu
KHoMKn “ ™7,

7.3 HacTtpownka KoHdurypaumm

[na HacTporku koHdurypaumum moaynst ynpaeneHms TTR-02A HeobGxogumo cornacHo
PUCYHKY 6 BonTN B MeHi0 «KoHdurypaums».

| KoHdpurypaumsa OKHO MeH!o npocMompa-ycmaHo8Ku
> “‘CO+B” d KoHGbU2YPaUUU
4
a W
W “Baeodckue Kv
napaMempbl OH‘(‘bmrypaL,':Vlﬂ """"""""""" 3Haquue napaMempa (Muaaem)
CO+[B” -~
d

KoHdurypaumnsa MoxeT NnpUHMMAaTh 3Ha4YeHUs, NpMBeaEHHbIE B Tabnuue 1 (CcM. cTpaHuuy 3).

N3meHeHne KOHCbI/IpraLl,I/II/I mMoayn4a ynpaBlieHudA TTR npou3BoauTCA C NOMOLLbIO HaXaTus

KHOI_IOK “fl’ M ‘l‘”.
Bbixog M3 MeH C coxpaHeHueM B MamATU YCTPOWMCTBA YCTaHOBMEHHOW KOHurypaumm

NPON3BOAUTCA MNPU HaxXaTuUM KHOMKN ‘ 0e3 coxpaHeHusi C BOCCTaHOBMNEHMEM MPEXHEro
3HAYEHNst — NPU HaxaTUK KHonku “ ™7,

BHUMAHUE: TMPU BbIXOOE M3 HACTPOWKM KOHOUMYPALIMM MO KHOMKE “tl
NP1 NOATBEPXOEHWN TPON3BOOANTCA YCTAHOBKA 3ABOACKMX TAPAMETPOB B
COOTBETCTBUM C MPUNOXEHEM [.

- 15 -



7.4 HacTpoiika AMCKPeTHbIX BXOA0B, BXOOOB U3MEPEHUS TeMnepaTypbl U AaBMeHUs

7.4.1 BHelwHWN BUA CTPYKTYPbl MEHIO HACTPOMKN OaTYNKOB NPUBEAEH Ha PUCYHKE 7.

e s ]
| YposeHb HWXKHUW \ CuctemHas HacTporka \ HacTpoinka gatymkos |
I_ ______ ?
: a | ‘7 i ; :
| HacTtpoiika e _R+ AvckpeTHble MeHio Hacmpouku ypoeHs |
[ATYNKOB A e« — -] Bxodbl D1..D6 & cueHana Ha exodax D1...D6.

| o g o IModpobHee cm. 7.4.2. |
|

| Lo v ! |

| i L_ [aTumku H MeHtio Hacmpou/fl_u1 ex_lc_)goe |
] memnepamypb! T1...T6.

Temnepartypbl

: i : — J yp 5 ﬁd TodpobHee cm. 7.4.3. :
|

: i L_ OaTankn gﬂemo HaCIg;l)oangl 8x0008 :

] aeneHusi P1 u P2.
aBneHuns
| : 2 : 3 d [NlodpobHee cm. 7.4.4. |
|
| o v G |
- - - - - —1

PucyHok 7 — CTpykTypa MeHI0 HacTpOMKM AaT4MKOB (BXOLOB)

7.4.2 BHeEWHUN BUA, CTPYKTYpPbl 3a4aHnsa CXeMbl AUCKPETHbIX BXOA4OB Ha npumepe cxembl 1 un
HaCTPOWKM YPOBHSI aKTUBHOIO CUrHana npuBeaéH Ha pucyHke 8.

Cnmcok nporpammupyemblx MapaMeTpoB AMCKPETHbIX BxogoB D1...D6 m ux onucaHue
npuBegeHbl B Tabnuue 8.

Tabnuuya 8
MapameTp OnucaHwue

“OTknoyeHne BHewHee ynpaBneHune rpynnon HacocoB H1/2(H3/4). MNpwn akTBHOM ypOBHE

H1/2(H3/4)” curHana npous3BoauTcs oTKNoYeHne paboThl.

“Cyxom xoq BoikntoueHne paboTtbl rpynnel HacocoB H1/2(H3/4) npu cyxom xope. [Mpwu

H1/2(H3/4)” 3TOM Ha MHOUKaTOp BbIOAETCA curHan n sambikaetcs pene ABAPUA.

“HeucnpaBHoctb | CurHan HeucnpaBHocTM B paboTte HacocoB H1/2(H3/4). Tpu Hanuuum

H1/2(H3/4)” HencnpaBHOCTU nocrie BpeMeHu Tpasr TeKylMrW HacoC BbIKNOYaeTca C
nepekxsitoyeHneM ¢ Y4€TOM BpeMeHU TTOpM Ha pesepBHbIN Hacoc. Ecnu u
nocrie BKMIOYEHMA pe3epBHOro Hacoca nocne Tpasr curHan HemcnpaBHOCTU
He nponar, TO NPOM3BOAUTCA BbIKIMIOYEHNE Pe3epBHONO Hacoca C Bbiaadven
curHana ABAPUA. JocTtynHa yHKUKUA nepesanycka uukna paboTbl HAcOCoB.

‘HeucnpaBHocTb | CurHan HewucnpaBHocTM B pabote HacocoB H1(2...4). [lpu Hanuuum

H1(2...4) HeucrnpaBHOCTU rocne BpeMeHu Tpa3sr TekylMi HacoC BbIKIKYaeTcs C
nepeknyeHnemM ¢ y4€ToM BpeMeHn TTOpM Ha pes3epBHbI Hacoc. Ecnv u
rnocrie BKMIOYEHUA pe3epBHOro Hacoca nocne Tpasr curHan HeMcrnpaBHOCTU
He nponan, TO NPOM3BOAUTCS BbIKIIOYEHNE pPe3epBHOrO Hacoca C Bblaadven
curdana ABAPUA. JocTtynHa pyHKUMA nepesanycka umkna paboTbl HAacOCOoB.

“PaspeleHuve CurHan paspelueHus pabotbl Hacoca H1(2...4).

H1(2...4)
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[ A o~ 1

... HWXKHWW \ CuctemHble HacTponku \ HacTpoiika AaTtumnkos \ [IMCKpeTHbIE BXOAbI |

|

| | 3 |

| AunckpeTHble R »  Cxema Bxoaa “~< " CxemaBxoga |

| Bxoabl D1...D6 ¢ (¢ - - 1 -« -~ — 1 |
|

| | ¢ 9 Yo |

| L_R_ D1Y Ortknioy. HY AKMU8HbIU ypo8eHb cueHarna Ha |

| | Ha 3aMblKaHne gxode “D1” (cm. mabnuubi 8 u 9). |

| ! : 4 |

| O |
s R_ D2 % Otknioy. H% AKmueHbIl ypoeeHb cueHana Ha

: | Ha 3aMblkaHue exode “D2” (cM. mabnuusi 8 u 9). :
|

| : i & T iy |

| L_R_ D3 > Cyx. xon H% AKMUBHBIL yPOBEHD CugHana Ha |

| : Ha pa3MblkaHue exode “D3” (cm. mabnuubi 8 u 9). |
[ | L

| | + & I ﬁ |
|

| :4_%_ D4 3 Cyx. xon H% AKMUBHbIU ypOBeHb CugHala Ha |

| : Ha pa3mblkaHue exo0e “D4” (cm. mabnuuyel 8 u 9). |

|

| T |

| L_R_ D5 x Heucnp. H% AKmugHbIU ypogeHs cusHana Ha |

| : Ha 3aMblKaHue exode “D5” (cm. mabnuubi 8 u 9). |
| I

: | v S :

| L_R_ D6 x Hewncnp. H% AKmugHbIU ypogeHb cu2Harsa Ha |

| Ha 3aMblKaHune exo0de “D6” (CM. mabnuubi 8 u 9). |

- - - - - - - - 1

PucyHok 8 — CTpykTypa MEHI0 HacTpPOMKM ANCKPETHbIX BXxogoB D1...D6

Bxog B MeH0 Ang n3aMeHeHus cxeMbl BXo4a NpOn3BOANTCS MPU HaXXaTuUu KHOMKK 2 1
M3meHeHne cxembl BXxoda Npon3BOAMTCS C MOMOLLbIO HaXXaTuUsl KHOMOK gy ¥

CoxpaHeHne napameTpa B NamATn YCTPONCTBA NPON3BOAUTCS NPU HaXXaTUMU KHOMKK 4‘ bes
COXpaHEHNs1 C BOCCTAHOBMEHUEM MPEXHEr0 3HAaYEHUS — MPU HaxaTm kKHonku “ ™87

Cnucok nporpamMmMmmpyemMmbiX napameTpoB B 3aBUCMMOCTU OT CXe€Mbl OUCKPETHbIX BXOO40B

npuBenéH B Tabnuue 9.

Tabnuua 9
Cxema OucKkpeTHbI BXoA
BXOA0B
D1...D6 D1 D2 D3 D4 D5 D6
1 OtkntoveHne | OTkntoyeHne | Cyxown xoa Cyxon xog | HeucnpasH. | HeucnpasH.
H1/2 H3/4 H1/2 H3/4 H1/2 H3/4
> Cyxown xoa Cyxom xoa | HewucnpaBH. | HeucnpasH. | HeucnpaBH. | HeucnpasH.
H1/2 H3/4 H1 H2 H3 H4
3 Cyxown xoa Cyxon xon | PaspelwweHune | Paspewenne | PaspelweHnue | PaspelueHne
H1/2 H3/4 H1 H2 H3 H4
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BHelwHWN B OKHa HACTpOKMKM NapameTpa Ha npumepe Bxoda “D1” npuBedéH Huxe.

Hacmpolika akmugHO20 ypO8HSsI
8HeWHe20 cuaHana OMKIIYEeHUs
Hacocoe H!: Ha exode “D1”

D1 ¥ Otkntod. HY%

Ha 3aMblKaHne
Cumeors cueHana i

e ....... Cﬂ R

. A\ 4
D1 % Otkntoy. HY%
Ha 3aMblKaHWe

-

\ 4

HaumeHosaHue exoda

AKMu8HbIl yposeHb cueHana
(mMuzaem).

M3meHeHne akTMBHOro YPOBHS MPOU3BOAUTCSH C MOMOLLbIO HaXaTusa KHOMOK i S 44

AKTUBHbIA YPOBEHb CUrHama MOXET NPUHMMAaTb ABa COCTOSIHUSI — «Ha 3aMblKaHue» Wnu
«Ha pasMblKaHue».

Bbixoa 13 MeHIo ¢ cCoOXxpaHeHMEM B NaMSITU YCTPOMCTBA YCTAHOBNIEHHOIO akTUBHOIO YPOBHSA

CUrHana npon3BoaUTCS MPU HaXXaTUK KHOMKK ‘ 0e3 coxpaHeHusi C BOCCTaHOBNEHNEM MPEXHETO
3HAYEHNSt — NPU HaxaTUK KHonku “ ™7,

7.4.3 K mogynto ynpaesneHus TTR-02A noakntoyarTcs npeobpasoBaTenn ConpoTUBEHNS C
HOMMHanNbHOM cTaTU4eckon xapakrepuctukon (ganee — HCX) Pt 500 nnu Pt 1000 B cooTBETCTBMM
CO cxemoMu, npueeaeHHon B MNpunoxeHun B.

B nporpammHom o6ecneveHnn TTR npuBegeHO cooTBeTCTBME (bmanyeckoro Homepa (1...6)
KaXxgoro Tepmogarymka K ero oyHKUMOHaNbHOMY Ha3Ha4YeHuto, T.€. BbINOSIHEHA NpUBS3Ka.

CooTtBeTcTBME (PU3NYECKOrO HOMepa TepmogaTymka ero (PyHKLUMOHAaNbHOMY Ha3HayeHuto
OS5 KaXXOoro Tuna KoHTypa ynpasneHus KrnanaHoMm npusegeHo B Tabnuue 10.

Tabnuya 10
Tun koHTYypa A Tun koHTYypa B
HasHaueHue T[
“co” “rB” “CO” “rB”

TepmoagaTumnk ynpasnsitoLmnm T T T5 T5
TepMmogaTumnk Hapy>XHOro Bo3ayxa T2 T2
TepmogaTyunK KOHTPOSbHbIN 1 T3 T3 T3 T3
TepmogaTynK KOHTPOSbHLIN 2 T4 T4 T6 T6

MpumeyaHus
1 Tepmodamyuk ynpasassrowul SBNAETCS UCTOYHMKOM CUrHana obpaTHOM CBA3n

TemnepaTypbl 06bekTa. B 3aBUCMMOCTI OT TMNa KOHTypa perynMpoBaHUs TEpMoLaTYNK MOXKET
ObITb YCTAHOBMNEH Ha nogatowem nnu obpatHom TpybonpoBoae.

TepmModamyuKk HapyxHo20 eo3dyxa UCnonb3yeTca ANs 3agaHusi ONopHOW TemnepaTypbl
TemnepaTypHOro rpadmka perynmpoBaHus u, npu HeobxoaMmocTn, TemnepaTypHoro rpadvka
orpaHuMyeHus TemnepaTypbl TENAOHOCUTENS ANs Tuna koHTypa “CO”.

TepMmodamyuk KOHMPOJIbHbLIU 1 MOXET yCTaHaBNUBATLCA ANs KOHTPONs TeMmnepaTtypbl B
nobom mecte. lNpn yctaHOBKE Ha TpybBoONpoBOAE CETU MOXET BbIMOMHATE PYHKLUUIO BEPXHErO
orpaHuyeHus Temnepatypbl nogayn (T1, T5) no rpaduky T3x< f(T3).

TepModamyukK KOHMPOJIbHbIU 2 MOXET YCTaHaBNMBATbLCA ANsi KOHTPONS TemnepaTypbl B
nobom mecte. MoXeT BbINONHATL NO MECTY YCTAHOBKWU, Hanpumep Ha obpaTHoMm Tpybonposoae,
PYHKLUMIO BEPXHErO OrpaHUYeHnsa TemnepaTypbl No rpaduky HapyxHon TemnepaTypbl T4< f(T2)
n T6< f(T2) cooTBeTCcTBEHHO AN cuctembl A 1 B.
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[na HacTpomkM KaHanoB U3MepeHus TemnepaTypbl HEOOXOANMO BOWTM COrNacHO pucyHka 7
B MeH0 «[JaTyuku TemnepaTypbi».

CTpyKTypa MEHI0 HacTpOMKM napamMeTpoB KaHarna uU3MepeHusi TemnepaTypbl npuBeaeHa Ha
pUCYyHKe 9.

!

usmepeHusi memnepamypsl T6.
[NodpobHee cm. 7.4.3.2.

+0.0 °C

[ 1
HXHWN \ CuctemHble HacTponku \ HacTporka gaTtymkoB \ [JaTumku Temnepatypsbl
| P ypel|
| 4 Mento npocmompa-ycmaHoeKu |
| Aatumkm R_’ Tun parynka mura 0amyuka memnepamypsl. |

Temnepatypbl ¢l [« -r - Ptl000 [ModpobHee cm. 7.4.3.1.
| | 3 PN |
| : RS v I MeHro ycmaHosku “0” kaHana |
T1 CwmeleHve
| - 10.0 °C usmepeHus memnepamypbsi T1. |
| : [NodpobHee cm. 7.4.3.2.
| | | A
| JEE L SN B v |
| | R[T2  Cwmewenne eHto ycmaHosku “0” kaHana |
1 +0.0 °C usmepeHusi memnepamypsl T2.
| : — 5 ModpobHee cm. 7.4.3.2. |
| PR T 1 |
| .- | |
T
I JUERT INL S I
| | R[T6  Cwmewwenne eHto ycmaHosku “0” kaHana |
| |

PucyHok 9 — CTpyKTypa MeH0 HacTPOMKM JAaTYMKOB TemMepaTypbl

7.4.3.1 Bxog B MeHo HacTtpomkm Tuna HCX TepmogaTymka nNpomM3BOOAUTCS MPU HaxaTuu
knonky “®”. Bhelnuii BN, OKHA MEHIO NMPUBEOEH HUXKE.

.| Tvn gatyuka OkHO MeHto Hacmpoliku muna HCX
| Pt1000 damyukos memnepamypsbi T1...T6.
A
d S
v ‘
Tun patunka | 3HayeHue napamempa (Muzaem).
Pt1000

MameHeHMe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHomnok “B” ¥
Tun HCX TepmogaTymnka MOXeT npuHuMaTth 3HadveHue Pt 500 unu Pt 1000.

BbIxog M3 MEHI0 C COXpaHeHMeM B NaMsTU ycTponcTBa yctaHoBneHHoro HCX patuumka
NPON3BOAUTCS MNPU HaxXaTuUU KHOMKN ‘ 0e3 coxpaHeHusi C BOCCTaHOBMNEHMEM MPEXHErO
3HaYeHUs — NPU HaXxXaTUM KHonku “ ™87,
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7.4.3.2 B cnyyae nosiBNeHUW MOrpeLHOCT MU3MEpPEeHUs TemnepaTypbl, KOoTopas MOXeT
BO3HWKHYTb Mpu OOMbLUOM ANWHE NOAKMYaeMbIX K TepMOOaTyYMKy MpPOBOOHUKOB, HEOBXoauMMO
BbIMOMHUTL KOMIMEHCAaUUI0 CONPOTMBEHNSA NPOBOAHMKOB B COOTBETCTBYIOLLIEM KaHane nsMmepeHns
TemnepaTypbl.

BHeWwHUN BMO OKHaA MEHK HACTPOMKM KaHana uMepeHusi TemnepaTtypbl Ha npumepe T1
(aHanornyHo ons T2...T6) npnuBeaéH HMXe.

| Tl CwmelleHune OKHO MeHIK HacmpoliKu KaHana
+0.0 °C uamepeHus memnepamypsi T1.
y
K %
Tepmodamyuk (T1...T6). Tl Cwmewexne | . 3HnaveHue napamempa (Muzaem).
+0.0 °C 7
d

MaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHonok “B” ¥
[wnana3oH nsmeHeHus Temnepatypbl oT MuHyc 9,9 °C go nntoc 9,9 °C. War nameHenna 0,1 °C.

BbiIxog M3 MeEHI C COXpaHeHMeM B MNaMATU YCTPOWCTBA YCTAHOBIIEHHOIO 3HA4YeHus
NpON3BOAUTCA MPU HaXaTuUM KHOMKM ¢ Ge3 COXpaHeHUs1 C BOCCTaHOBSIEHMEM MpPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

7.4.4 K mogynto ynpasneHuna TTR nogknioyaroTca gaTynkn gaBfieHns ¢ BbIXO4HbIM CUTHaNom
(4-20) MA B COOTBETCTBUM CO CXEMOW, NpuBeaeHHon B [punoxeHun B.

[na HacTponkn KaHanoB U3MEPEHNA OaBreHUss He0BXO0AMMO BOWTU COrNacHO pUCyHKa 7 B
MeH0 «[laTumMkn fgaBneHus», BblbpaTb COOTBETCTBYIOLLMIA KaHan nsmepeHust gaesnenuna (P1, P2)
N Npu HeoBXo4MMOCTM YCTaHOBUTbL BEPXHU AMana3oH gaTyumka.

s l
| ...HWXKHWNN \ CuctemHble HacTponku \ HacTponka gatumnkos \ [laTumkn gaBneHus |
| ]
| d L d |
| HaTunku "~ ® P1 Twn gatynka ___R_+ P1 Tun patumka | < | |
| JaBneHus A -7 -4 1.00 MMa -~ — - 1.00 Mla |

| T
| | R |
| L_R_ P2 Tun gaTuuka 3HayeHue napamempa |
| HeT (Mucaem). |
| |

PucyHok 10 — CTpyKTypa MEHIO HAaCTPOMKM OATYNKOB AaBIEHUS

N3meHeHne napameTpa (MUraeT) NnpoM3BOANTCS C MOMOLLLIO HAXaTusl KHOMOK iy,
BepxHee 3Ha4yeHne guanasoHa namMepeHust AaBneHns MoxeT bbiTb BblIbpaHo U3 psaa:

0,16 MTIa; 0,25 MIa; 0,40 MIMa; 0,60 MIMa; 1,00 MMa; 1,60 Mla; 2,50 MMa; “Het”.

Bbixogq u3 MeHw C COXpaHeHnem B NaMATU yCTpOI‘/'ICTBa YCTaHOBJIEHHOIoO 3Ha4YeHusA

NPOM3BOOUTCA NPU HaXKaTUN KHOMKU 4‘ 6e3 coxpaHeHusi C BOCCTaHOBIIEHMEM MNPEXHEro
3HaYeHUs — NPU HaXxXaTUM KHonku “ ™.
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7.5 Hactpowka napameTtpoB cuctem A n B.

7.5.1 [Ina npocmMoTpa UM HaACTPOWMKM NapameTpoB KOHTypa KrnanaHa Heobxoammo BOWTH
cornacHo pucyHky 6 B MeHio «HacTtponka cuctembl A» nnn «Hactpomka cuctemol B».

O6Lwaga cTpykTypa MEHIO HACTPOWMKM NapamMeTPOB Ha nNpumepe cnuctemMbl A (aHanorMyHo ons
cuctembl B) npuBegeHa Ha pucyHke 11.

HacTtpouka
cuctembl A A

+
4
|
|

MpumevyaHus:

A> [lapameTpsbl

{ KoHTypa “CO” ¢

y 18

A> Tewmn. rpacuk
TX=1(T2)

W T8

A> ['paduk orp.
T4<f(T2)

v O o

A> [pacuk orp.
T <f(T3)

WO 18

A> HepenbHas
nporpamma ¢l

T

A> NapameTpsbl
ynp. Hacocamn ¢

+_"_"?_"_"?"""T"""?_""T""

v 0 Yo

A> CurHansl
aBapum Yo

YposeHb HVXKHUI \ CuctemHas HacTpoiika \ HacTpoiika cuctembl A

MeHro HacmpoUuku napamempos
KOHmMypa KnarnaHa cucmembl A.
[TodpobHee cm. 7.5.2, 7.5.3.

* MeHw Hacmpouku epacbuka
memnepamypHoeao TXx=f(T2).
[NlodpobHee cm. 7.5.4.

* MeH HacmpoUku epagbuka
oepaHuyeHusi T4 < f(T2).
[NodpobHee cm. 7.5.5.

* MeHro HacmpoUKu epaghuka
ozpaHuyeHuss Tt < f(T3).
[NodpobHee cm. 7.5.5.

** MeHto HacmpoUliku HederslbHOoU
rnpozpamMmai.
[lodpobHee cm. 7.5.6.

MeHro Hacmpouku napamempos
yrnpasseHusi Hacocamu.
[NodpobHee cm. 7.5.7.

MeHro HacmpolKu cuzaHaos
asapuu om am4uKos.
[NodpobHee cm. 7.5.8.

- Tonbko ansa Tmuna koHTypa “CO”.
- OtcyTctBYeT onga Tmna KoHtypa “T”.

PucyHok 11 — CTpyKTypa MEH0 HacTpOMKN napameTpoB
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7.5.2 OBwaa CcTpykTypa MEHI0 HACTPOMKM MNapamMeTpoB KOHTypa KranaHa Ha npumepe
cuctembl A (aHanormyHo ans cuctembl B) ana tmna koHTypa «CO», «[M» n «'B» npuBeneHsbl
COOTBETCTBEHHO Ha puCyHke 12, 13 n 14.

HVKHWI \ CuctemHble HacTpoiiku \ HacTpoiika cuctembl A\ MapameTpbl KOHTYpa

| |

| A> [lapameTpbl Sﬂ -—» A> Pexunm KOHTypa Metio HacmpouKu pexuma |

| ‘0o’ le- _R_ | nNPOr KOHmypa KnanaHa cucmembl A. |

| KOHTYPa i : X ModpobHee cm. 7.5.3. |

| : v v ' it M Y |
| A> Koachd. yrp. eHIK HacmpoUKU Ko3ghghuyu-

| - — KviD= 0.5 /°C eHma ynpaneHusi Kynp. |

| : an_ 2 C % [ModpobHee cm. 7.5.3. |
| & %

| : A>*I'I Jp——— ; MeHto Hacmpoliku nepuoda |

| e — 1 p1oa yrip. ynpasneHus Tynp. |
' Tynp= 10 MuH

| | Yp= 3 IModpobHee cm. 7.5.3. |

| | vV k) y |
| A> MonHbIN X0z MeHto HacmpoUku rnosHo20

| 4 — 1 Txon= 60 xoda Txo0. |

| : IXO'D'_ ce+|< lNodpobHee cm. 7.5.3. |

| | Y Y ' il MeHio HacmpoUiku |

| :4— ] A ;'%\grl_. H%ZiéE memnepamypbl «<HUXXE» dT D . |

| : : g — 3 = lModpobHee cm. 7.5.3. |

| ! v |
| ' y -

| | A> THB 0Tk, CO MeHto Hacmpoliku memnepa |

| - — - ToTkn = 10 °C mypbi omkmovyeHusi CO . |

— lNodpobHee cm. 7.5.3.

[ o LA e 1
| YposeHb HXKHUW \ Cuctemnas HacTponka \ Hactporika cuctemsl B\... |
S MapameTps! -Sﬂ———g B> Pexum I Ag%’;o Hacgfﬁfw pexuma |
| knanaHa “MM” ¢J |e-1-=- BKN (BRIT unu JT) kotimypa |
| | | x nodnumku 8 cucmeme B. |
| | L v ' i MeHio Hacmpotiku muna |
| <>/ B> Hatunk M O0amyuka nodnumku: |
| P2 “NP-I1” - damyuk-persie 0asreHus, |
3 ro “OKM’™- 371eKMPOKOHM. MaHOMemp;
| L 4 ! “P2” - damyuk OaernieHusi (4-20) MA.|
| B> [lasnenwe [ * MeHto Hacmpoliku ycmasku |
| Plnn:1.00 MTa OaeneHus nodnumku Pnn. |
| v 2\ 1 |
| .
| * MeHro Hacmpouku |
| B>pﬂ(mp?z)bgge|\:ﬁgan oucbgpepeHyuana dasrneHusi |
- noonumku Ppacp.
| |
| |

PucyHok 13 — CTpyKTypa MeH0 HacTporku napameTtpoB koHTypa “INI1” (MoanuTtka)
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B> [MapameTpsbl
KOHTYypa “I B”

-

X
4
|
!

B> Pexwnm koHTypa

MNnPOrI
o o

B> Koadhdb. ynp.
Kynp= 0.5 ¢c/°C

4 & to

B> lNepwnog ynp.
Tynp= 60 cek

Y to

B> NonHbIn xoA4
Txon= 60 cek

L

B> Temn. HOPM
TX¢=50°C ¢

o 10

B> Temn. HXKE
T 2= 40°C

O Yo

B> Orp. HWXH.
BbIKI1 ¢

oo 1

B> Orp. Bepx.
BbIKIJT

O 10

I N T D D e

B> MNpuoputet N'BC
BbIKI1

YposeHb HXKHUW \ CuctemHas HacTpoiika \ Hactpoiika cuctemsi B\...

MeHto HacmpoUiku pexuma
KOHMypa KnarnaHa cucmemsi B.
lNodpobHee cm. 7.5.3.

MeHro Hacmpouku Koaghgbuuu-
eHma ynpaneHus Kynp.
lNodpobHee cm. 7.5.3.

MeHto Hacmpolku nepuoda
ynpassneHusa Tynp.
lNodpobHee cm. 7.5.3.

MeHto Hacmpouku rnosHo20
xo0a Txo0.
lNodpobHee cm. 7.5.3.

MeHro Hacmpolku
memnepamypbl « HOPMA» Tt
lNodpobHee cm. 7.5.3.

MeHto Hacmpouku
memnepamypbl «HUXXE» Tjj .
lNodpobHee cm. 7.5.3.

MeHr HacmpoUKu HUXHe20
rnopoea oepaHu4yeHusi T6.
lNodpobHee cm. 7.5.3.

MeHrwo HacmpoUliku eepxHea0
rnopoea oepaHu4yeHusi T6.
lNodpobHee cm. 7.5.3.

MeHro HacmpolKu rpuopumema
BC.
lNodpobHee cm. 7.5.3.

PucyHok 14 — CTpyKTypa MeHI0 HacTpoWK/ napameTpoB KoHTypa “I'B”

7.5.3 Cnucok n onnucaHme nporpaMmMmmpyembix napameTpoB KoHTypa “CO” n “I'B” npuBeeHsl

B Tabnuue 11.

anI MeYyaHue — 3aBOACKME 3HAYEHUS YCTaHOBJIEHHbIX NapaMeTpoB NpunBeneHbl B

MpunoxeHun .

Bxon B MeH0 NnpocMoTpa-yCTaHOBKM NapamMeTpa NPOnU3BOAUTCA NPU HaXXaTuUM KHOMKK el
M3aMeHeHVe napameTpa (MUraeT) NPOU3BOANTCS C MOMOLLbIO HaxaTust kHomnok “B” 1 ¥,

Bbixoq M3 MEHIO C COXpaHeHMeM B MaMsATM YCTPOMUCTBA YCTAHOBIIEHHOIO 3HAYeHUs
NPON3BOAUTCS MNPU HaxXaTuUU KHOMKN ‘ 0e3 coxpaHeHusi C BOCCTAHOBMEHWEM MPEXHErO

3HaYeHUs — NPU HaXxXaTUM KHonku “ ™87,
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Tabnuuya 11

Mapa-
MeTp

Ha3HauyeHue

Pexum
KOHTypa

Pe>xum KOHTYpa KranaHa MOXeT NPUHUMaTb criefyoLlime 3HaYeHns:

0 - paboTa ocTtaHoBreHa (pexum “CTOIT");

— paboTta no BpemeHHoW nporpamme (pexum “Iporpamma’);

L paboTa B NOCTOSAHHO HOpMaribHOM pexume (pexum “Hopma”);
— paboTa B NOCTOAHHO MOHMKEHHOM pexnme (pexxum “Huxe”).

Kynp*

Koaghpuuyuenm ynpaeneHusi — BpemMsi paboTbl B CEKyHAAX NpuBoAa Npy U3SMEHEHUN
Temnepatypbl Ha 1 °C. [Ouana3oH 3HayeHus napametpa — (0,2-2,0) c/°C.

Tynp*

lMepuod ynpaeneHusi (Bpems peakuum CUCTEMbI) —  MaKCUmanbHOE Bpems,

HeobxoomMMoe [Ons M3MEHeHus TemnepaTypbl B CUCTEME perynvpoBaHus nocne

ynpaBnsioLLero BO34enCTBUSA Ha KnanaH.

[dnanasoH 3Ha4YeHus napameTpa: (1-60) MMH - ansa TMNa KoHTypa “CO”;
(20-120) ¢ - ong Tuna KoHTypa “I'B”.

Txopn

Bpems nosiHo20 xo0a — BpeMS XOA4a KranaHa U3 HUXKHEro NONOXEeHUs B BEPXHEE.
[dnanasoH 3HauyeHus napameTpa — (20-240) c.

LESS

Temnepamypa “Hopma” — 3agaHHOe 3Ha4YeHue TemnepaTtypbl.
[nana3oH 3Ha4YeHus napameTpa: (10-150) °C - gnga Tuna koHTypa “IB”;
T=f(T2) °C - ana TMna koHTypa “CO”.

Temnepamypa “Huxe” — 3apjaHHOe 3Ha4yeHue TemnepaTypbl ropa4yen Boabl B
Hepaboyee BpeMs Ansa Tmuna koHTypa “IB”.
[nanasoH 3Ha4eHus napameTpa: (10 - 100) °C unum “Beikn” - ansa tmna koHTypa “IB”.

dT>

Temnepamypa “Hu)xe” — 3agaHHOE 3Ha4YEeHME CHUXEHUS TeMnepaTypHOro rpaduka
B Hepabouyee BpeMs Ans CUCTEMbl OTOMNIEHUS.
[nanasoH 3Ha4YeHus napameTpa: (0 -10)°C - gnsa Tyna koHTypa “CO”.

> Torp

Temnepamypa “OzpaHu4yeHue 8bluie”—BepXHUN NOPOT OrpaHNYeHnss TemnepaTypsbl
Mpn ycnoBun, kKoraa u3MepeHHOe TepmogaTynmkom TX 3HayeHne TemnepaTypbl
CTaHOBUTbCA BOnbLLE YCTAaHOBIIEHHOrO 3HayeHus Torp, NPUOPMTETOM B YNpaBreHun
KnanaHoOM CTaHOBMUTCS nogaepkaHuve 3HadeHust TemnepaTypbl Tx < Torp, roe x=4 u
X=6 HOMep TepMmoaaTynKa COOTBETCTBEHHO NS cuctembl A n B.

<Torp

Temnepamypa “OzpaHu4yeHue HuXe” — HAXXKHUIN NOpPOr OrpaHNYEHNa TeMnepaTypbl.
Mpn ycnosun, koraa uM3MepeHHOe TepMoaaTyumkom TX 3HayeHwe Temnepatypbl
CTaHOBUTbCHA MEHbLLE YCTAHOBMEHHOro 3HavyeHnsa Torp, NpMopuTETOM B YrpaBreHnn
KnanaHoM CTaHOBUTCS nogaepkaHne 3HayeHusa temnepaTtypbl Tx > Torp, raoe x=4 u
X=6 HOMep TepMoaaTyMKa COOTBETCTBEHHO AN cuctembl A u B.

THB
OTKI.

Temnepamypa omknrodeHusi CO — ycpeqHEHHOE 3HAYeHue TemnepaTypbl HapyX-
HOro Bo3ayxa, npv nNpeBblLLEHNN KOTOPOro NpON3BOAUTCH OCTAaHOBKa perynupoBaHns
B CO c 3akpbiTMem knanaHa u oTknoveHveM paboTbl HacocoB. [Mpy MOHMXEHUU
TemMnepaTtypbl HAPY>XHOro BO3Jyxa HUXe yCTaBKkun paboTa KOHTypa BO306HOBSeTCS.
NunanasoH 3HayeHus napameTpa: “Buikn” unu (5 - 20) °C.

Mpwo-
puTteTt
(=]

Mpuopumem IBC — 3Ha4yeHue O0MyCmMUMO20 CHUXEHUS memMrepamypbl MernioHo-
cumens BC npu napannensHol pabome c¢ koHmypom CO. [lpu 6Kno4yéHHOU
QyHKUUU 8 crlyqae MoHuUxeHuUs: memnepamypbl [BC Huxe ycmasKku rnpou3eooumcsi
rnocmerneHHoe 3akpbimue knanaHa CO.

* PekomeHaaumm no nogdopy napameTpoB perynstopa Tynp v Kynp npuBeneHbl B
MpunoxeHun E.
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7.5.4 Hactponka TemnepaTtypHoro rpaduka.

[na npocMoTpa-yCcTaHOBKM TeMNepaTypHOro rpaduka perynmpoBaHmst Heo06xoaumMo BOWTU C

MOMOLLIbIO HaXXaTns KHOMKK el (cm. pucyHok 10) B MeHto «Temn. rpacpuk T3 t=f(T2)».

BBopg 3HauyeHui TemnepaTtypHoro rpadguka “Temnepartypa nogaym (obpatku) - Temnepatypa
Hapy>XHOro BO3ayxa” NPOU3BOAMTCA MO LIEeCTU TOoYKkaM OMopHOM TemnepaTtypbl (TemnepaTtypa
HapY>XHOro Bo3ayxa), Ha4MHasa ¢ MMHUManbHOro 3HavyeHnsa muHyc 25 °C.

[AnanasoH BBOAMMbIX 3Ha4YeHun Temnepatyp ot 10 go 150 °C, war yctaHoBku 1 °C.

[na orpaHvyeHna MakCcuManbHOro M MUHUMAarbHOMO 3HaYeHUsa TemnepaTypbl TEMNNIOHOCUTe-
na B TeMnepaTypHOM rpadmke BBOAATCS NapaMeTpbl COOTBETCTBEHHO T3 fmax n TLtmin.

[na onepaTMBHOro CMeLLEeHUs BCceX TOYEK TeMnepaTypbl TENNOHOCUTENS rpadrka BBOAUTCS
napamMeTp CMeLLeHna TemnepaTypHoro rpaduka B ganasoHe + 10 °C, war yctaHoBku 1 °C.

Mpumep BHeLLHEro BUAa TeMnepaTypHoOro rpaduka npuBeneH Ha pucyHke 15.

Tt max

~~ mouxa Ne4

moyka Ne1 mouyka Ne5

.........................

mouka Ne2 / E 5 mouka Ne6

Tt min

moyka Ne3

-25 -20 -15 ‘10 -5 0 5 10 15

PucyHok 15 — TemnepaTtypHbI rpadomk

CTpyKTYypa HaAcCTpOMKM TemnepaTypHOro rpaduka ansa cuctemMbl A (aHanorM4Ho Ans CUCTEMbI
B) n npumep nporpammmnpoBanus Toukm Ne1 rpadmka npvBeaeHbl HA pUCYHKe 16.

:_ ...H>KHWUWM \ Cuctemnas HacTtpoiika \ HacTporika cuctemsl A \ Temn. rpacdumk —:

| A> Tewmn. 'padumk R > A> T=1(T2) MeHto Hacmpolku cmeuweHuUst |

| T=1(T2) d le-1-=4{ cmeweHne 0°C memrepamypHo20 epaguka. |
| I

| | T@ T ) |

| | — MeHro HacmpoUku o2paHU4YeHUs |

| g A> Tﬁ‘BféIé) MaKkcumarbHoU memnepamypbl |
| MakKCUMyM epad)u,{a_

| | LN 3, |
| | +

| A> paduk  f(T2) F_R_ A> T3t=(T2) MeHro Hacmpotiku moyku Nel |

| T2:-,25°C ﬂoc «— — _:_ =1 T2=-25°C 81°C memriepamypHO20 2paguka. |

| v W ¥ SR |

I ol __ Y
: Temnepamypa L_ S| A> TX=f(T2) | Mento Hacmpoiiku moyku Ne2...6 :
mennoHocumens ! I ! memrepamypHo20 epaghuka.
| (Muzaem) | --- ' N e |
. |

| | il — A MeHto Hacmpoliku ogpaHuyeHus |

| OnopHasi memnepamypa ¢ ~ | A> T=1(T2) MUHUMaIIbHOU memrnepamypbl |

| (Hapy»HbIl 8030yX). MuHumym  38°C apacpuka. |

- - o 1

PucyHok 16 — CTpyKTypa MEHI0 HacTPONKN TemnepaTypHoro rpaduka

-25-



ViaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTus kHomnok “4” n ¥
3aBoAckue HaCTpPOWKN napamMeTpoB rpaduka npmseeHs! B MNMpunoxexHun E.

Bbixog “3 MeHI C COXpaHeHMeM B MNamMATU YCTPOWCTBA YCTAHOBIIEHHOIO 3Ha4YeHus
NpPOn3BOAUTCA MPU HaXaTuUM KHOMKM 4" Ge3 COXpaHeHUsi C BOCCTaHOBIIEHWEM [MpPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

7.5.5 Hactponka yHKLMN OrpaHNYeHns TennoHocuTens.

7.5.5.1 B mopayne ynpaeneHua TTR goctynHa qyHKUUSA BEPXHEro U HWXHEro (TONbKo AriA
'BC) orpaHnyeHns TemnepaTypbl MO MECTY YCTaHOBKM TepMmogaTtynka Tx (Hanpumep, B obpaTke
UM B MNOMELLEeHUN), rae HoMmep TepModaTymka MOXeT MpuHMMaTb 3HadveHne X=4 un x=6
COOTBETCTBEHHO And cuctembl A n B.

Ana koHtypa CO orpaHudeHne TemnepaTtypbl TX NpPoOM3BOAUTCA NO TemnepaTypHOMY
rpadomnky HapyxxHoro Bosgyxa «Tx<f(T2)», BBO4 TOYEK KOTOPOro NPOU3BOAMTCSA aHarnorm4Ho BBOAY
TemnepaTypHOro rpadmka perynmposaHus (cMm. 7.5.4).

B cny4ae yctaHoBKkM napameTpa «OrpaHunyeHue Bbiwe» 1 Mpu YCrioBUK, Koraa uaMepeHHoe
TepModaTtyMkoM TX 3HayYeHue TemnepaTypbl CTAHOBUTbCSA OOfblle YCTaHOBMEHHOIO 3Ha4yeHus
“Torp”, npuopuTeToM B YyNpaBfieHMM KrlanaHoOM CTaHOBUTCA MOJAEpPXaHWe 3HayeHus
TemnepaTypbl Tx < “Torp”.

B cnyyae yctaHoBkM napameTpa «OrpaHU4eHne HUXe» 1 Npu ycrioBuKn, Koraa naMepeHHoe
TepmModaTtyMkoM TX 3HayeHuMe TemnepaTypbl CTaHOBUTbLCS MeHbLUE YCTaHOBMEHHOrO 3Ha4YeHus
“Torp”, npuopuTeToM B YyNpaBfieHMM KranaHoOM CTaHOBUTCA MOJAEPXaHWe 3HadYeHust
TemnepaTypbl Tx 2 “Torp”.

MpumeyvaHue - lpu goctmxkeHun ycnosust orpaHndeHnss Ha KK B cooTBeTCTBYHOLLEM

OKHE KnanaHa KOHTypa BbIBOAUTCS CUMBOS 3> Pagora B pexnme orpaHn4YeHns aBToMaTU4ECKn
BbIKMOYAETCS NPU CHWXKEHUM ynpaBnsaoLwen TemnepaTypbl (nogayn) 6onee yem Ha 6 °C.

7.5.5.2 B mogyne ynpasneHust 4ocTynHa OYHKUNA OrpaHUYeHns TeMmnepaTtypbl TEMOHOCU-
Tens, nogaBaemylo NoTpeduTento, He Bblle 3HAYEHUN TemnepaTypHoro rpaduka Torp=f(T3)
TENroHOCUTENS U3 TENNOCETMU.

B atom cny4ae anroputm paboTbl cnegyowmnn. BelumcnaeTcs B COOTBETCTBYHOLLEN CUCTEME
oTonneHns 3agatollas TemnepaTypa no rpadumky HapyxHoro Bosayxa T3(=f(T2) n cpaBHuBaeTCs C
rpacdMkom orpaHuyeHuss no Temnepatype cetu Torp=f(T3). [MMpu ycnosum TIX > Torp
nogaepXxaHue TemnepaTypbl TennoHocuTena OyaeT NpouM3BOAUTBLCA MO rpadouKy OrpaHUYeHns
Torp=f(T3), BBOA TOYEK KOTOPOro MpPOM3BOAUTCS aHanorMyHo BBOAY TemnepaTypHOro rpaduka
perynuposaHus (cm. 7.5.4).

7.5.6 lNporpammupoBaHne HeaenbHOW NporpaMmmbl

B pexume “Tporpamma’” BO3MOXHa yCTaHOBKa A5 KaXO0ro AHS Hedenu 4o AByxX nepuoos,
COCTOSILLMX M3 HaYana u KoHUa BpeMeHun Aencteuns yctaBku temnepatypol HOPMA T3t u HWXKE
T2 (cMm. pucyHok 17).

t, °C
t3%°C LI o o ® o
) ) D) )
ID,C’C .................................................. I
T T T T T T T T, v
T2(2) TIHL) T2(A) TR) TD(2) TIHL) T2(1)
MH BT Cp ————»

PucyHok 17 — BpemeHHON (HeaenbHbIN) rpadumk

Mpn nepexoge BpemMeHW CyTOK Moayfnb ynpasneHuss TTR npogormkaeT paboTy no
npegLwecTByOLEN BpEMEHHON yCTaBKe TemnepaTypbl 40 HACTYNNeHUsi HOBOMW.
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CTpykTypa MEHI HaCTpOWMKM HedernbHOro rpadpmvka wn  npumep nNporpaMMupoBaHuUs
BpemeHHoro nepmoga Ne1 “HUXXE” B noHeaenbHWK NpuBeAeHbl Ha pUCyHke 18.

Hayano pabomsl ycmasku.

-
|
| . |
| - A> HepnenbHbili BepxHee MeHIo HacmpoUliku |
| | rpanVIlK d HedesibHO20 epachuka. |
ol
| A ’ o
| S [ A TR EoR ) —— lNepuod Nel « HOPMA» 6 NH |
1 : Hauarno pabomsi ycmasku.
| 06:00 |
|
4 [ ——m
| i vy o 1 Mepuod Nel «HUXKE» & IMH. |
| L___ A> TlH TXDf(1) -—R-P A>  TH TOf1) 14! |
| 09:00 =~ 19:00 e Hayvarno pabomsi ycmasku. |
| LN L3
: : A> : MH T{;f(Z) lMepuod Ne2 « HOPMA» 8 [lH. :
e |
| 16:00 Hayuano pabomsi ycmasku. ,
I
| to S |
| i A> : M Tj;f(Z) . lMepuod Ne2 «HUXKE» e [H. |
| :4_ N 23:00 Hayano paboms! ycmasku. |
| to ¥ |
Y Y
Y i |
| | L e - : |
| | il A Mepuod Ne2 «HOPMA» & Bc |
1 RTA> Be TEf(2) o
| | Hauano pabomsi ycmaeku. |
| LN 0, |
| L Y ' Bo Tj)*f ) IMepuod Ne2 «HWXKE» e Bc. |
| 7 : |
| |

_— — — — — — — —————— —————————————— — — =

PucyHok 18 — CTpyKTypa MEHI0O HAaCTPOWMKN BPEMEHHOIO (HeaenbHOro) rpadurka

ViaMeHeHMe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTus kHomok “ B 1 ¥
[vana3oH nameHeHus napameTtpa — (0-23) u.

Mpn 3Ha4yeHUn napameTpa “--:--" BKMNHOYEHME COOTBETCTBYHOLLErO TEMMNepaTypHOro pexuma
WUrHOpMpyeTCcsa 1 NpoaorkaeT paboTaTe NpeabiayLiasi ycTaBka.

CoxpaHeHne yCTaHOBMEHHOrO 3HayeHus napameTpa B NamsTU YCTPOWUCTBA MPOU3BOAUTCS
npu HaxaTuu KHOMKK 4‘ 6e3 coxpaHeHMsi C BOCCTAHOBMIEHMEM MPEXHEr0 3HaYeHUs — npu
HaXaTum kHonkm “ ™,

MpumeyaHus

1 lMNpwn oTcyTCTBMM B HeOernbHOM rpaduke yCTaBKM TemnepaTypbl ANs BCex OHEN Henenwu
TTR B pexume “lNporpamma” 6ygeT nogaepxmeaTb 3agaHHoe 3HadeHne Temnepatypbl HOPMA.

2 [Ina Tuna KoHTypa ynpasneHus knanaHa “I'B” npu yctaHoBneHHOM napameTpe “T2"= BbIkn
BO BpeMsi AeWCTBUS B HeAenbHOW nporpamme ycTaBku “T2” npou3BoaUTCA OCTaHOBKa paboThbl
KOHTypa BC ¢ 3akpbITMeM KnanaHa n oCTaHOBKOW paboTbl HACOCOB.
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7.5.7 Hactpovika napameTpoB ynpaBrieHns Hacocamm

7.5.7.1 [Onsa npocmoTpa WKW HACTPOWKM NapamMeTpoB YMnpaBreHUs HacoCcaMu KOHTypa
Heo6Xxo4MMO BOMTM COrnacHo pucyHky 11 B MeHto «lMapameTpbl ynpaBneHUs HacocaMmny.

O6Lwaga cTpykTypa MEHI0 HAaCTPOWKM NapamMeTpoB Ha npumepe cuctemMol B (aHanormyHo gns
cuctembl A) npuBegeHa Ha pucyHke 19.

e . 1

| YpoBeHb HWXKHUW \ CuctemHas HacTponika \ HacTtponka cuctemsol Al... |

| RN B> Posam Hacocon MeHto Hacmpoliku pexuma |

| B> MNapameTpebl o yrpaeneHusi Hacocamu. |

| ynp. Hacocamn ¢ T | 4 HEpes Hef'" ModpobHee cm. 7.5.7.2. |

| : v v i * MeHw HacmpoUKku epemeHu |

| I B> 3apgepxkka BKI. |
= — Tan= 0 3a0epXXKU BKITHOYEHUS Hacoca.

| : | 3A = Ce: lModpobHee cm. 7.5.7.2. |

| ! b iy |
| v ! . y

| | B> Orp. paboTl MeHto HacmpoUku epemeHu |

| = Torp = 1 o2paHuyeHusi pabomsi Hacoca. |

| : Iorp — MKH lModpobHee cm. 7.5.7.2. |
| s Rty

| ! v MeHto Hacmpoliku 8pemeHu |
! B> Bpewms pasroHa

| &1 T -0 pa3eoHa Hacoca Tpase. |
| pasr = cek [NodpobHee cm. 7.5.7.2.

| I + |
| g iy

| | v [ - |

| : B> Bpemsi TOPMOX. MeHro HacmpoUuKku epeMeHuU |
[ — 1 T -5 mopmoXXeHuUss Hacoca Tmopm.

| | ITOPM - CfK [ModpobHee cm. 7.5.7.2. |

| ! v & it |
| 1%

| [B> Tepesanyex | Menoecrons oo |

: : THS =60 MM: [ModpobHee cm. 7.5.7.2. :
|
I v @ I ﬁ .

| S [B> Kon. nepesan. | oo reempotiu ronueemeo |

| : |\||”3 ~ MAKC; [ModpobHee cm. 7.5.7.2. |
|

| ' Y Y i ** Mewto HACMPOUKU epemMeHy |
! B> Bpems nporoHa P P

| e — - Tro = 20 npozoHa Hacocos Tnp. |

| np = 24 ceK lodpobHee cm. 7.5.7.2. |

| MpumeyaHus: 1. * - Tonbko ansa tuna koHTypa “I”. |

y
| 2.* - OtcyTcTBYeT Ans Tnna KoHtypa “Tr’”. |
. |

PucyHok 19 — CTpyKkTypa MeHI0 HaCTpOViKM NapamMeTpoB ynpasreHns HAaCOCOB

7.5.7.2 Cn1cok 1 onucaHne napamMeTpoB ynpasreHns Hacocamu npueedéH B Tabnuue 12.

Bxon B MeH0 NnpocMOTpa-yCTaHOBKM NapamMeTpa NPonU3BOAUTCA NPU HaXXaTUM KHOMKK el

M3aMeHeHWe napameTpa (MUraeT) NPOU3BOAUTCS C MOMOLLLIO HaxaTus kHornok “ B 1 . 4
BbIxoa U3 MeHIo ¢ coxpaHeHneM B NamMsATU YCTPOMCTBA YCTAHOBIIEHHOIO 3HA4YEHNA NPOU3BOAUTCH

npun HaxaTum kHonkn “@®” Bes coxpaHeHWs C BOCCTAHOBIEHMEM MPEXHErO 3HAYEHWS — Mpu
HaXKaTUM KHomku “ ™7,
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Tabnuya 12

Mapa-
P Ha3Ha4yeHue
MeTp
Pexum | Pexxum pabombl KOHTYpa HACOCOB MOXET NPUHMMaTb 3Ha4YEeHUs, NPpUBEAEHHbIE B
Hacoca | Tabnuue 13
Bpewmsi pazzoHa — NpOMEXYTOK BPEMEHU, NPY MPEBbLILLEHNN KOTOPOro B criyvyae
Tpa3r | oTcyTCTBUSA NOCTYNNEHUNA curHana o paboTe Hacoca MPOM3BOAUTCS NepeKnoYeHne
Ha paboTy pe3epBHOro Hacoca. [inanasoH 3HadeHust napameTtpa: (0...180) c.
TrobMm Bpemsi mopmMmoixeHusi — BpeMsi nay3sbl MeXay NepekntoyeHnsIMmM HacoCOB.
P IdnanasoH 3HayeHus napameTtpa: (0...60) c.
lMepuod nepe3anycka — NPOMEXYTOK BPEMEHW, NPW NPEBbLILLIEHNM KOTOPOro nocne
Tna | HacTynnexus cobbiTnA aBapun ABYX HAacOCOB, paboTaroLwmnx B NonepemMeHHOM
pexume, NPON3BOANTCA CHATUE CUrHaNa aBapuu 1 nepesanyck uukna ynpasneHns
Hacocamu. [lnana3oH 3HadyeHus napameTpa: (Boikn, 10...120) MUH.
Konuyecmeo nepe3anyckoe — MakCuMarbHOE KONMYECTBO NOMbITOK nepesanycka
Nna | LvKna paboTbl HACOCOB, NOCIE NPEBbILIEHUM KOTOPOro nepesanyck HacoOCOB He NMpo-
nssogutca. Npu yctaHoBke NN3=MAKC konn4ecTBO nepesanyckoB HE OrpaHUYeHO.
IdnanasoH 3HauyeHus napameTtpa: (MAKC, 1...20).
Tn Bpemsi npo2oHa — NPOMEXYTOK BPEMEHW, Ha KOTOPOE NPOM3BOOUTCS BKIOYEHME
P | hacoca B pexume nporoHa. [inanasoH 3HadeHnsa napametpa: (MAKC, 10...240) c.
Tan 3adepikka eK/IO4YEHUST — NPOMEXYTOK BPEMEHM, HA KOTOPOE NPOM3BOANTCA
3aepKKa BKINOYEHMA HAacocoB NnoanuTku. [nanasoH 3HavyeHus napameTpa: (0...60) c.
Tor Bpemsi oepaHu4eHuUsi — NPOMEXYTOK BpEMEHW OorpaHnyeHuns B paboTte Hacoca
P nognuTku. [lnanasoH 3HavyeHnsa napametpa: (1...60) MUH.
Tabnuya 13
Mapa-
P Ha3HauyeHue
MeTp
Bbikn | YnpaeneHue Hacocamu 8bIKITHOYEHO.
H'2 yepes cyT. — nonepemeHHasa paboTta HacocoB H'z yepes cyTku B cucteme A,
“H1/2” | HY2 4yepe3 Hea. — nonepemMeHHas pabota HacocoB HYz yepes Hegento B cucteme A,
H2 yepe3 mec. — nonepemeHHasa pabota HacocoB HY2 yuepes3 mecsu B cucteme A.
“H1”
«H2” Paboma Hacoca 1 unu 2 e cucmeme A.
H3%. yepes cyT. — nonepemeHHas paboTta HacocoB H¥: 4depes cyTkm B cucteme B;
“H3/4” | H% 4epes3 Hea. — nonepemMeHHast paboTta HacocoB H¥%: yepes Hegento B cucteme B,
H%: yepes mec. — nonepemeHHas pabota HacocoB HY: yepes mecsu B cucteme B.
“H3”
«Hq” Paboma Hacoca 3 unu 4 e cucmeme B.
“NMPIrH”| MNpoaoH Hacocoe kaxx0Obili emopHuUK 8 10:00 u.
MpumeyaHusa:
1. MNepekntoveHne HacocoB Npu padboTe B NonepeMeHHoOM pexume nponssogutca B 6:00 u.
2. B 3aBMCUMOCTM OT CXEMbI AUCKPETHBIX BXOA0B (CM. Tabnuuy 9) AOCTYNHbI (PyHKUMK
3aLmMThl HACOCOB OT CYXOro Xo4a, pe3epBupoBaHue B paboTe HAaCOCOB N BHELLHEE ynpaBrieHne.
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:_ ...HXKHUIN\ CuctemHas HacTponka\ Hactpoiika cuctemsl A\ CurHasnbl asapum
| A> CurHansl
I aBapuu A
| T
o o S )
| > | A> [laTtumk aBapun -—%-> A> [latunk  TaB
I T4 -« ——- T4
| ' 5%
| s .
| > | A> ABapusa T4<TaB -—%-V A> ABapua T4<TaB
b BLIKI |- BbIKN
o i &
| B v g
| L___ A> ABapua T4>Tas -—%-V A> ABapua T4>Tas
| BbIKJ1 <« —— 1 BbIKII
: .
o i &
| ! s v d
| L___ A> Asapusa P1l<Pas -—%-V A> Asapusa P1<Pas
| BbIKJ1 <« —— 1 BbIKII
o i &
| iy v
| L |A> Asapusa P1>PaB -—%-V A> ABapua P1>PaB
| BbIKIJT <« —— 1 BbIKII
- - - -

7.5.8 Hactpownka curHana ABAPUA no ypoBHIO TemnepaTypbl 1 JaBrieHns

CtpykTypa HacTpounku curHana ABAPUA no ypoBHI0 TeMnepaTtypbl U AaBrneHna Ha npumepe
cuctembl A (aHanornyHo ansa cuctemsl B) npuBegeHa Ha pucyHke 20.

MeHio Hacmpoliku cueHanos
asapuu

Hacmpolika asaputiHo2o
mepmodamyuka (T1...T6)
8 cucmeme A

MeHro Hacmpolku memrie-
mypbI asapuu HVXKE

MeHto Hacmpouku memrie-

|
|
|
|
|
|
|
|
|
|
|
|
|
|
mypbl asapuu BbILLIE |
|
|

MeHtro Hacmpoliku 0aerneHus |
asapuu HXKE |

MeHio Hacmpoliku OasreHus |
asapuu BbILIE |

PucyHok 20 — CTpykTypa MeHto HacTpourku curHana ABAPUA

M3MeHeHWe napameTpa (MUraeT) NPOU3BOAUTCS C MOMOLLbIO HaxaTust kHorok “B” 1 4

[lnanasoH nsameHeHns aBapuMnHOro Homepa TepmogaTymnka ot T1 go T6.
[nanasoH ycTaHOBKWM 3Ha4YeHus aBapuiHon TemnepaTtypbl — “Bbikn” unu (10...150) °C.

[JaTtyuk gaBnexHuns P1 n P2 cooTBETCTBEHHO AN cuctembl A n B.
— “Bbikn” wunu (0,01...Pmax) Mla,
rae Pmax coOoTBETCTBYET BEPXHEMY 3HAYEHMIO LLKAIbl U3MEPEHUs AaTumka gaBrneHus (cm. 7.4.4).

[nanasoH YCTaHOBKU 3HaA4YeHUdA aBapI/IIZHOFO JaBJieHnA

NMpumeyaHne - M3meHeHVe 3HAYEHWNS aBaPUMHOMO AABMEHUSA AOCTYMHO TOMNbKO Mpu
3agaHuvy TMna gatyuka gasnexus (cm. 7.4.4).

CoxpaHeHme YCTAaHOBJIEHHOIo 3HA4YeHUA MnapamMmeTpa B NamMmAaTu yCTpOIZCTBa npon3BoanTCcA

npu HaxaTuum KHOMKK 4‘ 6e3 coxpaHeHMsi C BOCCTAHOBMIEHMEM MPEXHEr0 3HaYeHUs — npu
HaXaTum kHonkm “ ™,
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7.6 Hactponka nHtepdenca ceasm RS485

Mpn nogrotoBke TTR k pabote B cetn uHTepdperica RS485 cnepyet npoBepuTb U npu
Heo6Xo4MMOCTN YCTAaHOBUTL CETEBblE HAaCTPOMKN — aapec B CETU, CKOPOCTb 1 MPOTOKON obmeHa.
[na atoro Heob6xoAMMO cornacHo pucyHka 5 BonTM B MeH «HacTpomka cBA3n», CTpyKTypa
KOTOPOro npuBeeHa HUXe.

I 1
POBEHb ncteMHasi HacTtponka \ Hactpolika cBsau

| Yy HXHNN\ C \ H |

: N Hacrtpoika BepxHee meHto HacmpouUKu :
| CBA3 -l uHmepgetica ces3u RS-485.
|

| | g |

| . | I
' |

| <> | Aopec Modbus -—%* Anpec Modbus < 1 MeHto Hacmpoiiku adpeca |

| | 001 « —— 001 g cemu Modbus. |
| 4 |

. | (€ . |

. ! v : |

| g CKopocCTb CBA3K | —%-P CkopocTb cBaan | < I MeHro Hacmpoliku |

| 115200 6uT/c <«—-—+ 115200 6ut/c CKopocmu CesA3u. |
! |

| i | |

| | | T i |
| ' + Cﬂ |

| :__R_ Pexum Modbus == Pexum Modbus A1 MeHto Hacmpoliku |

| RTU 4_§_ _ RTU rpoMmokKorsia ces3u. |

| |

PucyHok 21 — CTpykTypa MEHI0 HAacTPOMKM CETEBbLIX NapamMeTpoB

MiaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHomok “ B 1 ¥

M3meHeHne ceTeBOro agpeca opraHM3oBaHo no umkny ot 1 go 246.

N3meHeHne ckopoCcTu oBMeHa OpraHmsoBaHO MO LUMKIY U MOXET MpuMHMMaTh crnegylouime
3HaveHus: 2400, 9600, 19200, 115200 6uT/c.

lMpoTokon obmeHa MoXeT NnpuHMMaTh criegyrowme 3HadeHms: Modbus-RTU, Modbus-ASCII.

CoxpaHeHne yCTaHOBMEHHOrO 3HayeHus napameTpa B MamsTU YCTPOMUCTBA MPOU3BOAUTCS
NpU HaxaTum KHOMKM ‘ 0e3 coxpaHeHUss C BOCCTAHOBMEHMEM MPEXHEro 3HAYEHUA — MNpu
HaxaTum kHonkm “ ™,
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7.7 «BbICTpblE» HACTPOVKM PEXMMOB PabOTbl KOHTYpPa KnanaHa U HacoCoB
7.7.1 Ana onepaTUBHOro M3MEHEHMS NOfb3oBaTeNneM pexunma paboTbl KOHTypa ynpaBreHus

KrnanaHoOM M HacOCOB NpeayCMOTPEHO BO3MOXHOCTb «ObICTPbIX» HaCTPOEeK, CTPYKTypa MEHH0
KOTOPbIX MpUBEAEeHa Ha PUCYHKe 22.

YposeHb BEPXHU YposeHb HVXXHUWN \ «BbicTpbie» HacTpoiiku

Ne190101 09:34 H

|
|
A0 Tco= 84°C HauyanbHoOe oKHO rpocMmompa |
- B>0) Tre= 50°C cocmosiHUsi 8 cucmemax A u B.
! . — ModpobHee cm. 6.2.2. |
i EEE |
| v ! A MeHto Hacmpoliku pexuma
| R_ A>0) “CO” W4T —R—$+ A> PeXuM KOHTypa || koHmypa knanaHa 8 cucmeme A |
:4_ T3¢=85° Tco= 84° |« = nPOrIr u cMeweHue epacpuka TX=f(T2). |
: | 3 A o ' lodpobHee cm. 7.7.2. |
! 4 ! . |
:R A>O) “HY% ®1 _C_ﬂiﬂ_» A> PexuM Hacocos | MeHro Hacmpolku pexuma |
e P1=0.55 MMa 4_Eg__ HY% yepes He Hacocos 8 cucmeme A.
| —— 3 . 2 1ep A [ModpobHee cm. 7.7.3. |
| i v ! i A N |
S[BB T AT s B> Pexam xommypa | e e P |
| — o — o ~N | f] '
! T;:f_. 50" Tre=51" « . rPor ModpobHee cm. 7.7.2. |
: [ iyt 4 N |
| X ! dd MeHro Hacmpouku pexxuma |
L_R B> “H%" ®3 --=» B> Pexnm Hacocos || B |
] P2=0,51 Mlla A H¥%2 yepes Hen pacocos ¢ suemente =
! : d : : llodopobHee cm. 7.7.3. |
' EEEE
| 4 ! |
S| TTR-02A 15-04-19 |
|
|
|

Mpumevanue — “dd” - pnuTenbHoe HaxaTue (He MeHee 4 C) KHoMkn “ < “.

PucyHok 22 — CTpykTypa MEHI0 «ObICTPOM» HACTPOMKM pexuma paboTbl

7.7.2 B “ObICTpbIX” HACTpOMKax KOHTypa KfanaHa MOXHO OnepaTUBHO WU3MEHUTb PEXUM
paboThbl U AONONHUTENBHO AN Tuna KoHTypa “CO” 3agaTb CMeLLeHne TemnepaTypHoro rpadumka
TENMOHOCUTENS OT HapY)XHOW TeMnepaTypbl Bo3ayxa Ti=f(T2).

CwmeLlleHne Bcex ToUeKk TeMnepaTypHOro rpaduka npom3soautcsa B agnanasoHe + 10 °C, war
ycTaHoBKu 1 °C. [1pn 3TOM TOYKM OrpaHMYeHns TeMnepaTypHOro rpadumka He N3MEHSATCA.

BHewWwHM BMAO OKHA MEHI0 HacTpoMKM pexmma paboTbl knanaHa Ha npumepe cuctembl A
(aHanorn4Ho onsi cuctemsl B) npuBegéH HMXe.

Pexum paboTbl KOHTypa YynpaBfeHUs KnanaHoM MOXEeT MpuHUMaTtb creayroLue
3HaYeHus:

O - paboTa octaHoBneHa (pexum “CTOIT");

— paboTa no BpemeHHon nporpamme (pexum “rNPOI);

o paboTa B NOCTOSAHHO HOpMaribHOM pexume (pexum “HOPMA”);
— paboTa B NOCTOAHHO MOHMXEHHOM pexunme (pexnm “HVXKE”);

“Py4H. ynp.” — paboTa B pexume “PyyHoe ynpaBneHue”.
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|A> Pexum KoHTypa
L« [ Pexxum KoHmypa KnanaHa

® npPor -

A
¢ ®
A> Pexum KOHTYypa| . Tekyujee cocmosiHue napamempa
® npPor 1 (Muzaem).
d

/i3MeHeHMe napaMeTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHorok “B” u ¥

Bbixog “3 MeHI C CcoxXpaHeHMeM B NaMATU YCTPOMCTBA YCTAHOBIIEHHOTO 3HayeHus
NPOM3BOAMTCSA NPU HaXaTUM KHOMKK ¢ Ges COXpaHEHNs1 C BOCCTAHOBIIEHMEM TMPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

Mpn BbIGOpE pexunma paboTbl “PydH. ynp.” nosenseTcsa OONOSHUTENBHOE OKHO MEHI0 Ans
NpoBepKM paboThbl KranaHa (penenHblx BbixogoB TTR) B COOTBETCTBYHOLLEN CUCTEME.
BHelwHn BUA OKHa MeHI0 B pexnme “Py4H. ynp.” npuBeneH HuXe.

A> Pexunm KoHTypa
< AL [ Pexum koHmypa knanaHa (Muzaem)
Py4H. ynp.
Pexunm:=CTOIl ;d
’ |A> PyuH. ynp. iy o ’:ﬁ”@zee’;if’“e nepeMeweHus:.
Cucméma A (B) 1-BBEPX |-BHM3 | - 8HU3.
S

Mpu HaxaTum n yaepxaHum kHonkun “®” unu . 4 Npou3BOAUTCA NepeMeLleHne KrnanaHa B
COOTBETCTBYHOLLEM HaNpaBiEHUN.

Mpn HaxaTtun kHomku “™” npoucxogut BbIXxoa M3 pexuma “PyyH. ynp.” C yCTaHOBKO
pexuma paboTbl KOHTYpa ynpaeneHus knanaHom “CTOIT.

7.7.3 BHeLWHW BMA OKHA MEHIO HaCTPOMKM pexmma paboTbl KOHTYpa HAcOCOB Ha npumepe
cuctembl A (aHanormyHo anga cuctembl B) npuBeaéH Huxe.

-|A> Pexunm HacocoB

R B Pexum koHmypa Hacocos
HY2 yepes3 Heg.
A
\ 4 N 5 ‘
A> Pexum HacocoB| Tekyujee cocmosiHue napamempa
HY% yepes Hen. | (Muzaem).
d

/3MeHeHne napaMeTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHornok “4” u ¥
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Pexum pa6OTbI KOHTYypa ynpaBneHnda HacoCaMn MOXeT NnpuHuMMmaTtb crnenylouime
3Ha4YeHnA:

— B cucteme A:

“BbIKI” — ynpasrieHne HacocaMn B CUCTEME BbIKIMIOYEHO;

“H1” — nocTtosiHHast paboTta Hacoca 1;

“H2” — nocTtosiHHasi paboTta Hacoca 2;

“H1/2 yepe3 cyT.” — nonepemeHHast paboTa HacocoB 1 1 2 Yepes CyTKK;
“H1/2 yepe3 Hepn.” — nonepeMeHHas paboTta HacocoB 1 1 2 yepes Headento;
“H1/2 yepe3 mec.” — nonepemeHHas paboTta HacocoB 1 1 2 Yyepes mecsL;
“H1/2 pyu4H. ynp.” — paboTta HacocoB B pexume “Py4Hoe ynpasneHue”;
“MporoH” — paboTa HacocoB B pexume “Nporon”.

— B cucteme B:

“BbIKI” — ynpaBrieHve Hacocamu B CUCTEME BbIKIMIOYEHO;

“H3” — nocTtosiHHasi paboTta Hacoca 1;

“H4” — NoCTosiIHHaga paboTta Hacoca 2

“H3/4 yepe3 cyT.” — nonepemMeHHas paboTa HacocoB 3 1 4 Yepes CyTKuU;
“H3/4 yepe3 Hen.” — nonepeMeHHasi paboTta HacocoB 3 1 4 Yyepes Hedeno;
“H3/4 yepe3 mec.” — nonepemeHHas paboTta HacocoB 3 1 4 yepes mecsl;
“H3/4 pydH. ynp.” — paboTta HacocoB B pexume “Py4Hoe ynpasrneHue”;
“INporon” — paboTa HacocoB B pexume “Nporon”.

Bbixogq M3 MeHH C COXpaHeHMeM B MNaMsiT YCTPOWCTBA YCTAHOBIIEHHOIO 3HayYeHus

NpOn3BOAUTCA MPU HaXaTuUM KHOMKM ¢ Ge3 COXpaHeHUsi C BOCCTaHOBIIEHWEM MpPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

Mpn BLIGOPE pexnma paboTbl “Py4yHOe ynpaBneHue” nosiBnseTca AOMNOSNIHUTENbHOE OKHO
MEHIO A115 NpoBepkn paboTbl HACOCOB (penenHbIX BbIXo4oB TTR) B COOTBETCBYIOLLEN CUCTEME.
BHelwHN BUA OKHa MeHI0 B pexnme “Py4yHoe ynpaBreHue” npuBeaeH HuxKe.

A> PexvM KoHTypa| .- Pexum KoHmMypa Hacocoe
HY% pyyH. ynp:~"
Pexunm:=BbIKJ1 d
T I Pa6oma Hacoca:
A> PyyH.ynp. @ 1 lunu2 - cucmema A;
T-H1 |-H2 3unué4 - cucmema B.
N

CocmosiHue e8xo0008:

“¥" _ sHewHee omknoyeHue pabomsbi;

“0 " - omcymcmeue mensioHocumerns,

“1” - paspeweHue pabomsl Hacoca,

“X” - Hem cuzHarna pabomsl Hacoca (HeucrnpasHoOCmb).

Mpu HaxaTum v yaepxaHumn kHonku “®” Bkniovaetcs: B cucteme A - Hacoc 1,
B cucteme B - Hacoc 3.
Mpu HaxaTn n ygepxaHum KHOMKK “&” BknoyaeTcs: B cucteme A - Hacoc 2;
B cucteme B - Hacoc 4.

Mpn HaxaTum kHonku “™” npoucxogut Bbixoa M3 pexmma “PyyH. ynp.” C yCTaHOBKOVA
pexuma paboTbl KOHTYpa ynpasreHust Hacocamu “BbIKIT.
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8 NMOPAOOK PABOTHI

8.1 Paboty ¢ mogynewm ynpasneHua TTR npoBoauTb B Cnegyowem nopsiake:
1) MpownssecTtun nogkntovyeHne TTR B cooTBeTCTBMM C TpeboBaHnsamu pasgenos 4 n 10.
2) BknounTb nuTtaHue.

Mpu BkoveHun Ha XKKW B TedeHun 5 cekyHn BbIBOOAUTCHA MHOpMaLMA O HauMeHOBaHUN
YCTPOWNCTBA, 3aBOACKOM HOMEP 1 BEPCUS NPOrpaMMHOro obecneyeHus.

Modugpukayus CepuliHbilti Homep

""""""""""" TTR-02A Ne190101"
Bepc. M0 21-05.06

lpunoxerue MO """ . Bepcus 10

[anee nocrne camMoTeCTUpPOBaHWUS MOAYISb YNpaBfeHUs MepexoauT B pPexumbl paboTbl,
yCTaHOBIEHHbIE NOoNb30BaTeNeM CornacHo 7.7.

3enéHbin uBeT uHavkatopa «PeXum» coOTBEeTCTBYeT HOpmMarbHOM paboTe yCTponcTBa u
OTCYTCTBUIO aBapUMHbIX (HewTaTHbIX) cuTyauui. [pu aTom, MuraHue nHgukatopa cooTBeTCTBYeT
aBTOMaTU4YECKOMY pexumy paboTbl KOHTypa (pexum “[lporpamma”), a OTCyTCTBUE MUraHusi
nHgmkaTopa — pexumy “OcrtaHos”.

3) MNpounsBecTn HaCTPOWKY KOH(Urypaumm, yctaHoBky napameTpoB TTR u pexunma paboThl
KOHTypoOB (cM. 7.1...7.6).

HACOCAMU MPON3BOONTL B PEXUME “BbIKIT” WX MPU BbIKITKOYEHHOM

ip‘_x BHUMAHUE: PEKOMEHAOYETCA M3SMEHEHWE NMAPAMETPOB YIPABIEHNA
SANEKTPOMNMUTAHMN HACOCOB.

4) MNpn NpoBeaeHUM NyckoHanagouHbIX paboT pekomeHayeTcs NPOBECTU MPOBEPKY paboThI
perynupytowiero knanaHa (HanpasrneHue paboTbl) U HAacocoB B pexume «Py4yHoe ynpaBneHue»
(cm. 7.7.2,7.7.3).

ip‘_x BHUMAHUE:  3ALLUMTA HACOCOB B PEXXMME “PYUYHOW” OTKIFOYEHA.

5) Mpn HEOBXOOUMOCTU U3MEHEHUS KaKnX-NTMBO HacTpoeKk paboTbl KOHTYPOB NPOU3BECTU
nepenporpamMmmMmupoBaHue napameTtposB TTR cornacHo pasgeny 7.

9 TEXHNYECKOE OBCNY>XNBAHUE

9.1 TexHuyeckoe oOOCMyXuBaHWE NPOBOOAUTCA C Lenblo obecrneyeHuss HOPManbHOro
PYHKLUMOHMPOBAHNA YCTPOWCTBA U COXPaHEHUS €ro XapakTepUCTUK B TeYeHWe BCEero cpoka
aKcnnyaTauuu.

9.2 lNepuognyHoCTb paboT NO TeXHUYecKoMy OOBCNyXMBaHWO Moayns ynpasneHna TTR
yCTaHaBnvBaeTcs noTpebutenem, HO He pexe 0QHOro pasa B ro.
B komnnekc npodunaktmyeckux paboT No TEXHNHECKOMY OOCNY>XMBaHMIO BXOASAT:

- BHELUHWA OCMOTP YCTPOWCTBA, yaaneHue nbinu, crieaos Braru;
- MpOBepKa COCTOSIHUS BHELLHUX NOAKMIOYEHWUI;
- npoBepka paboTocnocobHOCTH.
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10 MOPAOOK YCTAHOBKN N MOHTAXA

10.1 YctaHoBka TTR

10.1.1 MoHTaxx ©n yctaHoBka TTR [OMKHbI NPOU3BOAUTBLCA  KBaNUOUUUPOBAHHLIM
nepcoHanoM B CTPOrOM COOTBETCTBUM C TpeboBaHMsAMM HaCTOSLWEro pykoBOACTBA MO
aKcnnyaTauun n yTBEPXKAEHHOIO NPOEKTA.

He ponyckaetca ycrtaHoBka TTR wumMelOWwWMX BUOUMbIE MEXaHW4ecKkue MnoBpeXaeHna u
HapyLLueHne 3aBOACKMX Mom6.

10.1.2 Mogynb ynpaBneHus yctaHaBnueawT Ha DIN-penky 35 MM B BepTuKanbHOM
nonoxeHnn B mecte, obecneyvmsaroLeM XOpoLUnMA SOCTYN NPU MOHTaXe 3nekTpu4eckmnx kabenen,
a Takke Ansa ganbHenwen aKcnnyataumm u o6CnyxmeaHuu.

Mo akcnnyaTauMOHHOM 3akOHYeHHOCTUM TTR ABnseTca m3genuem BTOPOro nopsigka, T.e.
OTHOCMUTCS K U3Oenuam, KoTopble HeobXoanMo pasmellaTb BHYTPU U3AeNusa TpeTbero nopsaka no
FOCT P 52931-2008 (npu akcnnyaTtauum — B 3aMTHOM Kopnyce, wkadax u T.n.)

10.2 MoHTax TepMoaTYMKoB

10.2.1 B 3aBMCUMOCTM OT MECTa YCTAHOBKM U KOHCTPYKTUBHOIO MCMOSHEHUS TEPMOAATYUKM
YCINOBHO NoapasaensaiTcs Ha creayolme HaMMeHOoBaHUS:

TOT — TepmoaaTyuk TeNNOHOCUTENS, NpeHa3HayYeHHbIN AN YCTaHOBKM Ha Tpybonposos;

TAB — TepmogaTyuK Hapy»XHOro BO3ayxa;

TOM — TepmoaaTyMk NoMeLleHus, npeaHasHavYeHHbIN NS U3MepeHnsa TemnepaTtypsbl
BO34yXa B NOMELLEHNN.

O6bwaga cxema nogkntoyeHna TepMmoaaTyimnkoB K TTR BbINONHAETCS NO cxeMe, NpuBegeHHON B
MpunoxeHun B.
Mpumepbl (TUNOBbLIE) CXEM YCTAHOBKM TEPMOLATYMKOB npuseaeHbl B [punoxeHum I

10.2.2 MoHTax TepmogaTtumkos TAT ans usMmepeHus TemnepaTypbl TenroHOCUTENs
NPOM3BOAMTb TakMMm 0Opa3oM, YTOObl aKTMBHbLIA 3MEMEHT, PACMOSIOXEHHbIN Ha KOHLUE AaTyuka,
pacnonararncsi Ha ocu TpybonpoBoga.

Mpn MOHTaxe TepmopaTymka no4 YriOM akTUBHbIM 3NeMeHT faTynka OoSmkeH ObiTb
HanpaBneH HaBCTPeYy NOTOKY TEMNSIOHOCUTENS.

MoHTax TepMoaaTyMKoB AOSMKEH ObiTb BbLIMNOMIHEH C MOMOLLLIO BBAapeHHOW B TpybonpoBoA
GOObILKN N YCTAHOBNEHHOW B HEE MMNb3bl. [1Ns ynyyweHus Tennonepegaydn rmnb3y Heobxogmmo
3anoSIHUTb Macnom.

[na nogknoyeHns TepmogatymkoB K TTR gomkeH ncnonb3oBaTbCa Nobor ABYXNPOBOAHbINV
kabenb ¢ MegHbIMU xunamu cedervem (0,35...1) MM? 1 obLieit AnnHoi He Gonee 100 M. Mpw
3TOM, 0bLLee conpoTMBIIEHNE NPOBOAHMKOB Kabens He JOMKHO npeBbiwaTtb 6onee 20 Owm.

Mpn Gonblwon gnvHe kabenst Ans KoMMNeHcaumMm MOrpeLlHoOCTU U3MEPEHUsT TeMnepaTypbl,
BbI3BAHHOW  COMPOTUBIIEHMEM  MNPOBOLHMKOB,  HEOOXOOMMO  BbIMOMHUTL  KanubpoBKy
COOTBETCTBYHLLErO KaHana namepeHnsa temnepatypbl cornacHo 7.4.4.

PekomeHgyemasn mapka kabensa KMIMNB3 2x0,5-0,75 no TY 16-705.169-80 nnu aHanorMyHbIn
MO XapaKTepuUCTUKaM.

KaGenb npoknagbiBaTb Ha pacCTosHum He Gnvke 0,1 M OT cunoBbiX Uenen. YMEHbLUTb
paccTosiHne MOXHO Tonbko B6rm3n TTR npu BBOAe kabens.

Mpy HanNU4MM MOLUHBIX BHELLUHMX WUCTOYHMKOB NMOMEX WU HaBOOOK Kabenb pekomeHayeTcs
npoknagbiBaTb B 3a3eMNIEHHOM MeTasniopykaBe WM MPUMEHSTb 3KPaHMPOBAHHLIN Kabenb,
9KpaH KOTOpOro HeobxoaNMO COeANHNTL C LUMHOWN 3aLLUTHOrO 3a3eMIIeHMS.

10.2.3 MoHTax TepmogatumkoB T[OB Ona mamMepeHus HapyXHOW TemnepaTtypbl BO3dyxa
HeobxoQMMO MpoOM3BOAUTL Ha BbICOTe OKOMo 2/3 obwen BbICOTbI MNEPBOro dTaxa, Ha
NerkogocTynHOM A4S MOHTaXa MecTe.
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Ana 3awmTbl OT NPAMOro BO3AENCTBUSA CONMHUA TepMoAaTuMK PEeKOMEHOYeTCsl 3aKpbiTb
3aLMTHBIM KOXYXOM. TepMogaTyuk AOSMKEH HAaXOAUTbCA Ha COSHLE TOMbKO B Cryyae, Koraa OH
OOITKEH KOMMEHCUPOBATb CONTHEYHOE OCBELLIEHNE ITaBHbIX MOMELLEHUNA.

Ana nogkntoveHns TepmogatumkoB T[B OormkeH mcnonb3oBaTbCcs Nobon ABYXNPOBOAHbLIN
kabernb ¢ MeaHbIMU xunamu cedervem (0,35...1) MM? 1 obLieit AnnHoi He Gonee 100 m. Mpw
3TOM, 0bLLiee conpoTMBIIEHNE NPOBOAHMKOB Kabensi He AOMKHO npeBbiwaTh 6onee 20 Om.

Mpn Gonblwon gnuvHe kabenst Ans KoMneHcauuMym MNOrpeLlHoOCTU U3MEPEHUsT TemnepaTypbl,
BbI3BaHHOM COMPOTUBNEHNEM NPOBOLHWUKOB, Heob6xoanmo BbINOMNHUTb KanmbpoBky
COOTBETCTBYHLLErO KaHana namMmepeHns TemnepaTypbl cornacHo 7.4.4.

PekomeHgyemasn mapka kabensa KMIMNB3 2x0,5-0,75 no TY 16-705.169-80 nnu aHanornyHbIn
Mo XapakTepuCTUKaM.

Kabenb npoknagbiBaTb Ha paccTosHun He 6nvke 0,1 M OT cunoBbiX uenen. YMeHbLUTb
paccTosiHne MOXHO Tonbko B6nM3m TTR npu BBOAE Kabens.

Mpn HanmMyMM MOLUHBIX BHELUHMX WMCTOYHMKOB MOMEX W HaBOAOK Kabenb pekomMeHayeTca
NpoKnaabiBaTb B 3a3€MMEHHOM MeTannopykaBe Unn NpMMEHsSTb 3KpaHMPOBaHHbIA Kabenb, aKkpaH
KOTOPOro HeoBXxoaMMO COEANHUTL C LLUMHOWM 3aLLUMTHOrO 3a3eMieHus.

10.2.4 MoHTax TepmogaTtymkos T[N Heobxoaumo npomns3BoauTb B NOMeELLEHUN, BbIDpaHHOM
3a 3TanoHHOE, Ha cTeHe Ha ypoBHe (1,5-2) m oT nona.

Heponyctnmo yctaHaBnmBaTbh AaTyuMKM pSOoOM C UCTOYHMKaMu Tenna (ObiToBble npubopbl,
HaCTEHHblE Namnbl OCBELLEHUs, TpyObl oTonuTenbHon cuctembl M BC), a Takke B mMmecTax
NPOHUKHOBEHNSA NMPAMOro COSTHEYHOrO CBETa UMM OTCYTCTBUS LIMPKYNALMS BO3ayxa.

Ana nogkntoveHns TepmogatumkoB T[B OormkeH mcnonb3oBaTbCs NoboN ABYXNPOBOAHbLIN
kabenb ¢ MeaHbIMU xunamu cedervem (0,35...1) MM? 1 obLieit AnnHoi He Gonee 100 M. Mpw
3TOM, 0bLLiee CONpOTMBIIEHNE NPOBOAHMKOB Kabensi He A0MKHO npeBbiwaTh 6onee 20 Om.

Mpn 6onbwon anuHe kabens Ana KOMMNeHcauun norpeLlHoCTn N3MepeHns Temnepartypebl,
BbI3BAHHOW  COMPOTUBMEHMEM  MPOBOAHWUKOB, HEOBXOAMMO  BbIMNOMHUTL  KanMBPOBKY
COOTBETCTBYHOLLErO KaHana naMepeHnsa Temnepartypbl cornacHo 7.4.4.

PekomeHgyemasn mapka kabena KMIMNB3 2x0,5-0,75 no TY 16-705.169-80 nnu aHanornyHbIn
Mo XxapakTepucTMKaMm.

KaGenb npoknagbiBaTb Ha paccTosHum He 6nvke 0,1 M OT cunoBbIX uenen. YMEHbLUTb
paccTosiHne MOXHO Torbko B6riM3n TTR npu BBOAE Kabens.

Mpn HanMMyMM MOLUHBLIX BHELUHMX WMCTOYHMKOB MOMEX W HaBOAOK Kabenb pekomMeHayeTca
npoknagbiBaTb B 3a3eM/IEHHOM MeTasnnopykaBe UM NPUMEHSATb SKpaHUPOBaHHbIM Kabernb, aKkpaH
KOTOPOro He06Xo0aMMO COEANHUTL C LUMHOM 3aLMTHOrO 3a3eMIIEHNS.

10.3 MNoaknoyeHne AaTyvkoB ANs yrnpaBrneHusl Hacocamu 1 KranaHoM NOAMUTKN.

10.3.1 B kayecTBe gaTymMka 3aliMTbl HACOCOB OT OTCYTCTBUSA TEMMOHOCUTENHA MPUMEHSAIOT
hatyuku-pene gasnenus tuna OP-[1 nnu aHanornyHble No XxapakTepucTukam, 3N1EeKTPOKOHTAKTHbIN
mMaHomeTp QKM uncnonHeHna 1 no FOCT 2405-88.

[na KOHTpoONs HeucnpaBHOCTU B paboTe HACOCOB MPUMEHAT OaTyuKU-pene nepenaga
aasnenuvs tuna AP-00 nnu aHanornyHble No XxapakTepucTukam, pernenHble KOHTaKTbl BbIXOOHOIo
cuUrHana coctosiHnA paboTbl HACOCOB UM KOHTaKTbl TENIOBOrO pene HacoCoB.

B kadecTBe gaTtumka gaBreHust y3na NognuTKA MPUMEHSIOT OaTuYMKU-pene AaBneHus Tuna
OP-0 vnu aHanornyHbeln No XxapakTepucTukam, aNeKTPOKOHTAKTHbIN MaHoMeTp (OKM) ncnonHeHms
5 no NOCT 2405-88, gatumk gaBneHus ¢ BbIXOAHbIM curHanom (4-20) mA.

10.3.2 Jatumkn nogkntovatotca K TTR (cmoTpy npunoxeHue B) nobbiM ABYXNpPOBOAHBIM
kabenem c cedeHvem xunbl (0,35...1) MM? 1 06LLel AnvnHoi He Gonee 100 M.

Kabenb npoknagpiBatb Ha pacctosiHum He 6nwmxke 0,1 M OT CMNOBbLIX Lenen (YMEeHbLUUTb
paccTosiHne MOXHO Tonbko BOnm3n TTR npu BBOAE kabens).

Mpy HanMMuMM MOLLHBLIX BHELLUHMX MCTOYHMKOB MOMEX WU HABOAOK Kabenb pekomeHayeTcs
NpoknaabiBaTb B 3a3eMMEHHOM MeTannopykase UM NpUMeHATb 3KpaHUPOBaHHbIV kKabenb.

PekomeHgyemas mapka akpaHupoBaHHoro kabensa — KMIMB3 2x0,5 TY 16-705.169-80 wunn
aHarnorn4yHbIM No XxapakTepucTukam.
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10.4 lNMoagknto4yeHne HacocoB

10.4.1 CxeMmbl anekTpu4eckne NOAKMYEHUA HACOCOB K MOAYNIO ynpaBneHnsa npuseaeHbl B
npunoxeHun B.
Hacocbl JomKHbI NOAKNI0YaTLCA K NIEKTPOCETU Yepe3 aBTOMaTUYeCKne BbIKIoYaTenu.

BHUMAHMUE: SAMPELWWAETCA BE3 COIMACOBAHUA C MNPEOMNPUATUNEM-
M3rOTOBUTENEM B KAYECTBE HAMPY3KW PENEMHBIX BbIXOAOB MOLYNA
YIMPABJEHVNA TTR WCIMOJIbSOBATH EMKOCTHYIO HAIPY3KY, HAIMPUMEP,
ANEKTPNYECKUE LEMNW, COOEPXALLUME AC-DC, DC-DC NPEOBPA3OBATEIJIN.

10.4.2 Ina NogKIo4YeHMs MOXHO NMPUMEHATL Ntobor B ABOMHOM M30MALMM CUIOBOM Kabenb
WM NPoBOA C ceveHnem megHou xunel (0,75-1,5) MMZ.

10.4.3 Hacocbl ¢ notpebnsemon molHocTbio 6onee 300 BA gomkHbl nogkntodatbees K TTR
yepes NPOMEXYTOYHbIE CUIOBbLIE pere, KOHTaKTOPbl UK NycKkaTenu.

10.5 lMogkntoveHne perynmpyruwiero KranaHa W KranaHa nognnutkn

10.5.1 CxeMbl aneKkTpuyeckme NoaKYeHns perynvpyroLLero knanaHa v knanaHa nognuTku
K MO4ynto ynpaBreHus npueeneHsbl B Mpunoxexun B.

M3rOTOBUTENEM B KAYECTBE HAIPY3KW PENEWHBLIX BbIXOOOB MOAOYNSA
YMPABJIEHUA TTR WCMNOJNBb30OBATb EMKOCTHYKO HAIPY3KY, HAMPUMEP,
ANEKTPUNYECKUE LEMNN, COOEPXALLME AC-DC, DC-DC NPEOBPA3OBATEIJIN.

ip‘_x BHUMAHMUE: SAMNPELWLIAETCA BE3 COIMACOBAHNA C MNPEOMPUATUNEM-

10.5.2 PekomeHayeTcs NMTaHMe perynvpyoLLero KnanaHa v knanaHa nognuTku noaknioyaTb
K 3neKkTpoceTn 4Yepe3 aBTOMAaTUYECKWUWA BbIKMOYaTenb MM npefoxpaHuTenb, BbIGOp KOTOpOro
onpenensieTcs ¢ y4ETOM MakcumarnbHOro Toka Harpysku.

10.5.3 [nsa nogknoYeHns MOXHO NMPUMEHATL N06OoM B ABOMHOW U30MsUMU CUIOBOW Kabernb
WNK NPOBOA, C ceveHneM MeaHom xunbl (0,75-1,5) mm?,

10.6 lNMogkntoveHne nHtepdenca RS-485

10.6.1 [Ona opraHus3aumMmM BHELWIHEro MOHUTOPWHra W ynpaeneHuss paboton B TTR
npenycMoTpeH uHTepdenc RS-485, cxema noakntodeHna KOToporo npusegeHa B [NpunoxeHum B.

10.6.2 PekomeHayemble mapkn kabens - KBIM-5e 1x2x0,52 (BHyTpn nomeweHus) n KBII-5e
1x2x0,52 (BHe nomelleHns) no TY 16.K99-014-2004.

10.6.3 OnucaHne nNpoToKona CBA3N U AEMO-BEPCUSt MPOorpaMmmMbl MOHUTOPUHra pabotbl TTR
npuBegeHbl Ha cante: www.teplo-sila.com.

10.7 MNMopgkntoYeHne aneKkTponMTaHus

10.7.1 Cxema anekTpudeckas NoLKMYeHUss Mogynsa ynpaeneHns TTR K 9NeKTponuTaHuio
npuBegeHa B [NpunoxeHun B.

10.7.2 TTR pgormkeH NoaknyaTbCa K 3NEeKTPoCceTU Yepe3 aBTOMaTUYEeCKUW BbIKMoYaTenb,
BbIOOP KOTOPOro onpefensieTcs ¢ y4ETOM CyMMapHOM MOLLHOCTY nogkrtoyaembix M.

10.7.3 [Ina nogkntoveHus anektponuntaHmsa TTR MOXHO NpUMEHATb ntobon cmnoBon kabenb
B ABOMHOMN M30MALMM UK NPOBOS, C ceveHmeM megHon xunbl (0,75-1,5) MM2.

BHUMAHMUE: MOAYNb YNPABMNEHWA TTR UMEET OBOVHYIO U30MALUMIO
Mo CETU MNMUTAHUNA, NMO3TOMY 3A3EMJIEHME J3JIEKTPOHHOIO BINIOKA HE
TPEBYETCA.
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11. BOBMOXHbIE HENCITPABHOCTW N CINOCOBbLI NX YCTPAHEHUA

11.1 MNMepeyeHb BO3MOXHbIX HEMCNpPaBHOCTEN NpeAcTasneH B Tabnvue 14.

Tabnuuya 14

HaumeHoBaHue
HEeUCNpPaBHOCTHU,
BHelWHee nposiBfeHne

BeposaTHasa npuynHa
HencnpaBHOCTHU

MeTopa ycTpaHeHus

1. Mpwu BKITOYEHUN
HanpsbkeHus cetn — XK n
nHaukaTop “Pexunm’ He
cBeTATCA.

1. OTcyTCcTBYET
HanpsKeHue NUTaHng.

npOBepI/ITb noakKkriro4yeHne n
HarnnMyne HanpaxxeHnd nntaHug.

2. HencnpaBeH UCTOYHUK
nutaHua TTR.

OTpeMOoHTMpOBaTb UCTOYHUK
nutaHna TTR*.

2. Npunbop nepmnogmyec-
Kv nepesarpyxaeTcs

MapameTpbl NUTaHNA He
oTBevalT TpeboBaHusam 2.1.

lMpoBepuTb NapameTpsbl
nUTaHus.

3. Ha >XKW BbiBOAUTCA
coobuieHne “Huskoe
nuTaHue”.

1. HanpsipkeHune nutaHus
HWXXEe HOPMbI.

[MpoBepuTb HanpsxeHune
nUTaHus.

2. HencnpasHoctb TTR.

OTtpemoHTMpoBaTb TTR*.

4. Ha XK B okHe MeHto
KaneHaaps BbIBOAUTCS
coobLeHne Q" .

Hanpﬂ>|<eH|/|e JINTNEeBOoro
aNneMeHTa HxXe HOpPpMblI.

3aMeHUTb NUTUEBLIN
anemMeHT?.

5. HgoukaTop pexum
rOPUT KpacHbIM LLBETOM
NOCTOSIHHO N Ha YKKWU
BbIBOAUTCS COOOLLEHME
“OWUB: XXXX”, rope XX- kof.

1. C6on HacTpoeUHbIX
napameTpoB.

MpoBepuTb M YCTAaHOBUTb
HacTpoeYHble NapameTpbl
(cmoTpn 7.1-7.6 ).

2. HencnpasHoctb TTR.

OTtpemoHTMpoBaTtb TTR*.

6.** lHankaTop pexumm
MUraeT KpacHbIM LIBETOM U
Ha XK B MeHto paboThl
KnanaHa BbIBOOUTCS
coobLeHne Hanm4usa
HeucnpaBHoCTN — “T7”.

1. Owwmnbka namepeHus
TemnepaTypbl U3-3a obpbiBa
NI 3aMbIKaHUSA SIMHUA
NOAKITHOYEHMS.

MpoBepunTb NOAKOYEHNE
Tepmopgartyumka. [pu obpbiBe
NN 3amMmblkaHUM NMHUK Ha YKKA
B OKHaX AaT4yMKOB BbIBOAUTCA
COOTBETCTBYHOLLEE COOOLLEHME.

2. Ownbka namepeHus
TemnepaTypbl U3-3a
HencrnpaBHOCTU AaTyumka
TemnepaTypbl

3aMeHnTb AaTymK
TemnepaTypbl unm
OTPEMOHTUPOBATL™.

3. Tun HCX patyuka
TemnepaTypbl He
cooTBeTCTBYeT
yctaHoBneHHomy B TTR

Hactpoutb Tn HCX gatumka
TemMmnepartypbl cornacHo 7.4.1
n7.4.3.

7. lngukaTop pexum
MUraeT KpacHbIM LBETOM U
Ha YKKW B okHe paboThbl
KnanaHa BbIBOAUTCS
coobLieHme 0 Hanmuum
owndbkm — “A”.

3HayeHne Temnepartypsbl
KOHTPOSbHOMo AaTyumKka
TemnepaTypbl HAXOAUTCH B
30He 3afaHHOW aBapUNHOM
TemnepaTypbl (ycTaBka
“>TaB” nnu “<TaB”).

[MpoBepuTb NpUYMHY
aBapUNHOro 3Ha4YeHus
TemnepaTypbl.

[MpoBepuTb 3Ha4YeHue u, nNpu
Heob6xoaNMOCTU, YCTAaHOBUTb
3Ha4yeHune napameTtpa “>TaB”
nvnn “<Tas” (cm. 7.5.1, 7.5.8).

8. NHankaTop pexum
MUraeT KpacHbIM LBETOM U
Ha YKKW B okHe paboThbl
HaCOCOB BbIBOAUTCSH
coobLieHme 0 HanmMunm
owndbkm — “P”.

3HayeHne gaBneHuns
KOHTPOMbHOro AaT4ymka
HaxoguTCs B aBapuUHOM
30He (ycTaBku “>PaB” unu
“<PaB”) unuv npu Hanu4um
yCTaBKN OTCYTCTBYET
TOKOBbIM curHan (o6pbIB) Ha
BXOZJe€.

[MpoBepuTb NpUYMHY
aBapuUNHOro 3Ha4YeHus
AaBrieHus.

[MpoBepuTb 3Ha4YeHue u, npu
Heob6xoaNMOCTU, YCTAaHOBUTL
3Ha4yeHue napameTtpa “>PaB”
nnun “<PaB” (cm. 7.5.1, 7.5.8).

[MpoBepuTb cUrHan Ha Bxoge.
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MpogomxkeHue Tabnuubl 14

HauvmeHoBaHue
HeMcnpaBHOCTMH, Beﬁ::::a:Bl%‘g:Ha MeTtopn ycTpaHeHus
BHeELLUHee nposiBneHue P
1. OTcyTCcTBYET [MpoBepuTb NPUYMHY
TENOHOCUTESb. OTCYTCTBUS TENNOHOCUTENS
2. HencnpaBHOCTb (06pbIB)
Mmgé eMTHlfWgéaHTSEA Ei’g?g"m 4 | AaTYMKa HANU4Ms TenmnoHo- [MpoBepuTb NOAKMOYEHNE.
Ha >KKI/pI B OKHE DABOTHI cUTEeNs Nno BXxoay: HacTtponTb gatuumk.
HACOCOR BbIBOZMTCﬂ ‘D3” — pna cuctemsbl A; OTpeMoHTMpOBaTb AAaTUYMK*.
coob6LLeHNst 06 OTCyTCTBUM D4" — Ansi cucTeMbl B .
TennoHocuTens — “o 3. HenpaBunbHO ycTaHOB- [MpaBunbHO yCTaHOBUTL
' neH napameTp YpOBHS YPOBEHb aKTMBHOIO cUrHana
curHana “D3” (cuctema A) OTCYTCTBMS TEMNSIOHOCUTENSA
nnn “D4” (cuctema B). (cm. 7.4.2).

1. HencnpaBHocTb (06pbIB)
AaTynka B 3aBUCUMOCTU OT

CXeMbl MO BXoAy. [MpoBepuTb NOAKMOYEHNE.
Cxema 1:

“‘D5” — pna cuctemsbl A; HacTtpouTb gatyuk.

“‘D6” — pna cuctembl B .
Cxema 2: OTpeMOHTMpOBaTb AATUYUNK*.

“‘D3”, “D4” — pna cuctemsbl A;
10.*** NugukaTop pexum | “D5”, “D6” — onga cuctemsl B.

MUraeT KpacHbIM LIBETOM U 2. HenpaBunbHO yCcTaHOB-

Ha YKKW B okHe paboThbl neH napameTp ypOBHS

HacoCcoB BbIBOOUTCSA CuMrHana B 3aBMCUMOCTU OT

COO6LLEeHMA Hann4yns CXeMbl MO BXoAy.

HeucnpaBHocTn — “X”. Cxema 1: lpasunbHO yCTaHOBMTL

YPOBE€Hb aKTUBHOIO CUrHana

D5" — ans cuctemsl A; HeucnpaBHocTU (cMm. 7.4.2).

“‘D6” — pna cuctembl B .
Cxema 2:

“D3”, “D4” — pna cuctembl A;

“D5”, “D6” — pnsa cuctemsbl B.

3.HeuncnpaBHocTb B paboTe MpoBepuTb paboTy HAacCOCOB.
HaCoCOB. OTpemMOHTMpOBaTb HacoC*.

* PeMOHTHble paboTbl BLINOMHATCA Ha 3aBOAE-U3roTOBMTENE NN CheLnan3mpoBaH-
HOM NPeAnpPUSTUN.

** [pn HencnpaBHOCTN TepMogaTYMKa HApPYXXHOro BO3ayxa MOAYIMb ynpasneHus oyaet
noggepxmeaTb ANg CUCTEMbl OTONSIEHUSA TeMMNepaTypy TENSIOHOCUTENS, COOTBETCBYHOLLYIO
TemnepaTypHomy rpadumky onsa Toukm muHyc 10 °C.

Ons cuctembl MBC npu HemcnpaBHOCTU yNpaBnALWEro TepMogaTynka Moayb
yrnpaBreHus BblAaE€T CUrHamM Ha 3akpbITUE perynupyroLero KnanaHa.

*** COpOC owmnbKN 1 nepesanyck Luukna paboTbl HACOCOB NPON3BOANTCS NMPU MOBTOPHOM
YCTaHOBKe pexunma KOHTypa ynpasreHus Hacocamu (cm. 7.7.1 n 7.7.3).

Mpwn yctaHoBke napameTpa “Tn3” NnpoM3BOANTCA aBTOMAaTUYECKUA COPOC OLLNMGKUN U
nepesanyck umkna paboTbl HACOCOB Yepes 3adaHHbIN UHTepBan Bpemexun (cm. 7.5.7.1, 7.5.7.2).
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12 MPABUNA XPAHEHWA N TPAHCINOPTUPOBAHNA

12.1 Mopgynu ynpasnexnus TTR cnegyeTt XpaHuTb Ha cTennaxax B CyXOM OTaniveBaemMom
nomMeLleHnn Npu Temnepartype oT nioc 5 go nnoc 40 °C 1 OTHOCUTENBHON BraXHoOCTH Ao 95 %
npv Temnepartype nntoc 35 °C.

12.2 TTR, ynakoBaHHble B Tapy, TPaHCMOPTUPYIOT B 3aKPbITbIX TPAHCMOPTHbLIX CpeacTBax
(3aKpbITble aBTOMAaLLUMHbI, XXeNe3HOAOPOXHble BaroHbl, TPOMbl CYAOB) Npu CreayroLwmx yCnoBusax
no NOCT 12997-84:

— TemnepaTypa OKpyKatoLero Bo3ayxa ot MuHyc 25 go nntoc 50 °C;
— OTHOCUTENbHAaA BNaXHOCTb Bo3ayxa Ao (95 + 3) % npu Temnepartype 35 °C;
— Bnbpaums no rpynne N1.

I'Ip|/| TpaHCnopTnpoBaHMn B CcCaMosniete Moaylib YyhnpaslieHUA TTR pasmewawT B
repmeTn3npoBaHHOM oTaryinBaeMoM OTCEKe.

12.3 Tllocne TPaHCNOPTUPOBAHUA NMPU OTpUUATESIbHbIX TeMneparypax BCKpbITUE ALLUKOB
MOXHO nNpoun3BOAUTb TOJIbKO MOCJIE€ BbIAEPXKKN UX B Te4YeHue 24 4yacoB B OTanJMBaemMom
nomMeLwleHnn.
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NMPUNOXEHUE A
(cnpaBo4HoE)

YcnoBHoe 0603Ha4YeHune npun 3aKkase

TR - 02 A K -230 - TYBY 691702510.005-2023

| O6o3HaueHne TY

HanpsibkeHune nutanusa: 230 — 230 B, 50 'y,

Knemmbl nogknioyeHnsa: K — pa3bopHble;
oTcyTcTBme BykBbl — Hepa3bopHLIE

TepmogaTymku: A — Pt500, Pt1000

KOHCTpYKTMBHOE UCMOMNHEHNE:! 02

HanmeHoBaHuve nsgenua:  Mopaynb ynpasneHus TTR

NMPUNOXEHUE b
(cnpaBo4HoOE)

O6wmin BuA n rabaputHblie pasmepbl

90

142 65

o0 000000 OO0OO0O00O 00 —

Mopaynb ynpaenenus TTR-02A

A> Tco= 78° rr-

B >  Trs=50° 3 o &

I_ 1
O Pexum \
L Mecmo
OCOO0O00OOO0O0O OOOOOOOOOO00 I'IJ'IOM5U,0063HUFI
PucyHok B.1 — O6wun Bug v rabaputHele pasmepsbl TTR-02A-230
142 65
00 000000| [00000000| |00 |
1 1 1 1 1 1
Mogynb ynpasnexnus TTR-02A
A> Tco= 78° rr-
g B > Tre = 50° o : : <2
O Pexum BB
L Mecmo
rnnombuposaHusi
1 1 1 1

O00000000000| [0COOOOOO0OO00 |

PucyHok B.2 — O6wmi Bug n rabaputHele paamepbl TTR-02AK-230
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NMPUNOXEHUE B
(cnpaBo4HoOE)

CxeMa aneKkTpuyeckas noaknoyYeHumn

230 VAC

KoHTyp A KoHTyp A ABapus
L N KP1 H1 H2 ()
A A .
Y VA
®Q IR QR XK
1 2 7 8 9 10 11 12 23 24
L N L1 -1 L1 -] LI
230 VAC
TTR-02A-230 “IB”, “CO”
A B T1ILT2T3_LT4T5_L T6 D1_L_D2D3_LD4D5_L D6 11 _L I2
25 26 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
VY R RIIRIRR RRAIRIIRIRIIRIIORI
T1|{T2 B1 B3 B5 § \L
. ¢ @ 2
RS-485 Hatuvkm Temnepatypbl OnckpeTHble gaTYnKK HasneHune

PucyHok B.1 — Cxema nogkntodeHnn TTR-02A-230 ogHokoHTypHou CO mnnu NBC
ans cxembl 1 guckpeTtHbix BxogoB D1...D6 (cm. Tabnuuy B.2)

230 VAC

KoHTyp A KoHTyp A Asapus
L N KP1 H1 H2 X
A A |
A VA
® YV R QKR
1 2 7 8 9 10 11 12 23 24
L N L1 ~| L1 ~1 Ll
230 VAC
TTR-02A-230 “I'B”, “CO”
A B TILT2T3 _LT4T5_L T6 D1_L_D2 D3_LD4D5_L_D6 11 _L I2
25 26 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
VY IR | IRV R
T1|T2 T4 B1 B3| B4
© . t
RS-485 [aTtunkn Temnepatypbl

ﬂ,VICerTHbIe OaTyHnKn

[aeneHne

PucyHok B.2 — Cxema nogkntodeHnn TTR-02A-230 ogHokoHTypHoM CO nnu MBC
Ans cxembl 2 n 3 guckpeTHbix Bxogos D1...D6 (cm. Tabnuuy B.2)
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Cxema aneKkTpuyeckasi NogKkno4YeHun

230 VAC KoHTyp A KoHTyp B KoHTyp A KoHTyp B ABapus
L N KP1 KP2  H1 H2 H3 H4 ()
A A

| |
A VA v T

XD OR® ) | ARV XK
1 2 7 8 9 10 11 12 1314 151 23 24
L N L1~ L1~ L1 L~ LI

230 VAC

TTR-02A-230 “2I'B”, “2C0O”, “CO+I'B”
A B TILT2T3_LT4T5_LT6 D1_L.D2 D3_LD4D5_L_D6 11 _L I2

2526 28 29 3031 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48

VR RV RIIRINNR | IR RIIIRXIRIIRIRR

T1|T2 T5|T6 B1|B2 B3| B4 B5|B6 § \L §
e eNe| N ® 2 @
RS-485 Jatuukn Temnepatypbl [unckpeTHble faTymKu ,D,aa;leHme

PucyHok B.3 — Cxema nogkntodeHnn TTR-02A-230 ansa asyxkoHTypHon CO u 'BC

230 VAC KoHTyp A KoHTyp A KoHTyp B (IH) ABapus
L N KP1 H1 H2 H3 H4 X
A A .

“A“ “V“ = =

X IR ORXQ IR O®R XK
1 2 7.8 9 10 11 12 13 14 15 16 17 1819 20 23 24
L N L1~ L1 -1 L1 L L LA Ll

230 VAC

TTR-02A-230 “CO+IH", “I'B+INH"

RS-485
A B TILT2T3_LT4T5_L T6 D1_L_D2D3_L.D4D5_L.D6 11 _L 12
25 26 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48

VY R RI IR RIIRIIRIRIRIRR

B1|B2 B3| B4 B5|B6 § \Lé
¢ €2 @

PucyHok B.4 — Cxema nogkntodeHnn TTR-02A-230 ansa ogHokoHTypHon CO mnnun MBC
C AONOJTHUTENBbHBLIM KOHTYPOM MNoBbICUTENbHbIX Hacocos (MH)
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Cxema aneKkTpuyeckas nogkn4eHumn

230 VAC

KoHTyp A KoHTyp B KoHTyp A KonTtyp B (M) ABapus
L N KP1 ’%E]‘ Y1 H1 H2 H3 H4 (09
A A
| (%)
A AN T
® & R R | IRRIIRIRIIOIR® ®®
1 2 7 8 9 10 11 12 13 14 1516 17 18 19 20 23 24
L N L1~ L1~ L1 L~ L~ L~ LI
230 VAC
TTR-02A-230 “CO+I1IT”
A B TILT2T3_LT4T5_L T6 D1_L_D2 D3_L D4D5_L.D6 11 _L 12
2526 28 29 3031 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
R AR | IR RIIIIRIRIR
T1|T2 T4 B7 B1|B2| |B3|B4| |B5|BE| § i §
t° ° t ap-I @9 :+) G@
RS-485 Oatuukn Temnepatypbl [dnckpeTHble gaTymKkn ,D,aB;eHme

PucyHok B.5 — Cxema nogkntodeHnn TTR-02A-230 ansa ogHokoHTypHon CO ¢ y3nom
nognutku (M) npu npuMeHeHUn gatymka-pene gasnenus B7 tuna “OP-4.

230 VAC

KoHTyp A KoHTyp B KoHTyp A KoHntyp B (MM)  Aapus
L N KP1 ’%E]‘ Y1 H1 H2 H3 H4 (09
A A
| ()
A AAVN T
R VOO ORR | AIRIRJIIOR ® &
1 2 7 8 9 10 11 12 13 14 15 16 17 18 19 20 23 24
L N L1~ L1 -1 L1 L~ L~ LA LI
230 VAC
TTR-02A-230 “CO+MIT”
A B TILT2T3_LT4T5_L T6 D1_L_D2 D3_.L.D4D5_L.D6 11 L I2
25 26 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
R QIR | IRRIIIIIRIIIRR
T1(T2 B1|B2| |B3|B4| |B5|BSE| § iﬁ
¢ €2 @
RS-485 [datynku Temnepatypsl [nckpeTHble AaTymKku ﬂaB;leHme

PucyHok B.6 — Cxema nogkntodeHnn TTR-02A-
nognutku (M) npu npumeHeHun gatymka gasnenuns B7 tnna KM mncn. 5 no FTOCT 2405-88.
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HasHadeHune koHTakToB TTR-02A-230 npuBeaeHo B Tabnuvue B.1.

Tabnuuya B.1
Ne KOHT. HasHauyeHue Ne KOHT. HasHauyeHue
1 Mutanune 230 VAC, "L" 28 Bxop “T1” nogkntoyeHuns T1
2 Mutanne 230 VAC,”"N" 30 Bxopg “T2” nogkntoveHuns T2
3-6 He ncnoneayetcs 31 Bxop “T3” nogkntoyeHus T3
7 KnanaH KP1 - “OTKPbITb” 33 Bxop “T4” nogkntoyeHus T4
8 Mutanune KP1 - 230 VAC, “L” 34* Bxopg “T5” nogkntodeHuns TS5 nnmn <P*
9 KnanaH KP1 - “3AKPbITbB” 36* Bxop “T6” nogkntodeHns T6 nnu >P*
10 Knanan KP2/Y1 - “OTKPbITb” 29,32,35* | “Obwmn” ana noakntovenma T1...T6
11 Mutanne KP2/Y1 - 230 VAC, “L” 37 Bxoa “D1” — cm. Tabnuuy B.2
12 Knanan KP2 - “3AKPbITb” 39 Bxoa “D2” — cm. Tabnuuy B.2
13-14 | Pene Hacoca H1 40 Bxoa “D3” — c¢m. Tabnuuy B.2
15-16 |Pene Hacoca H2 42 Bxoa “D4” — cm. Tabnuuy B.2
17-18 |Pene Hacoca H3 43 Bxop “D5” — c¢m. Tabnuuy B.2
19-20 |Pene Hacoca H4 45 Bxop “D6” — cm. Tabnuuy B.2
21-22 | He ncnonbayetcs 38,41,44 | “O6wmn” noagknoyeHusa D1...D6
23-24 | Pene “ABapus” 46 Bxoa 11” nogkntoyeHus P1
25 RS-485, “A” 47 “Obwmn” nogkntoyeHns P1 n P2
26 RS-485, “B” 48 Bxopa “12” nogkntodeHusa P2

* Ana koHdurypaumm “CO+MM" Bxoa nogknw4vyeHUs gatynka gaBneHus
noannTkn (CMOTpKM Bbile pucyHkn B.5 n B.6).

HasHadeHune koHTakToB D1...D6 B 3aBMCUMOCTM OT YCTAHOBMNEHHOMW KOHUrypaumum (Cxembl)
OVCKPETHbIX BXOL4OB NpuBeaeHbl B Tabnuue B.2.

Tabnuuya B.2
Cxema OunckpeTHbIN BXxoA
BXOA0B
D1...D6 D1 D2 D3 D4 D5 D6
1 YnpasneHue | YnpasneHue | Cyxom xog | Cyxom xong | HeucnpasH. | HencnpasH.
H1/2 H3/4 H1/2 H3/4 H1/2 H3/4
> Cyxomn xoA Cyxon xoa | HeucnpasH. | HencnpaeH. | HencnpasH. | HencnpasH.
H1/2 H3/4 H1 H2 H3 H4
3 Cyxon xon | Cyxom xop | PaspeweH. | PaspeweH. | PaspeweH. | PaspeleH.
H1/2 H3/4 H1 H2 H3 H4

MpumeuyaHue - Cxema ONCKPETHbIX BXOOOB M aKTUBHbIA YPOBEHb BXOAHOMO CUMrHana

“0” (3aMKHyT) nnn “1” (pa3oMKHYT) NporpamMMmnpyeTca cornacHo 7.4.2.
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NMPUNOXEHUE I
(cnpaBo4HoE)

Mpumepbl cxeM NpUMeHEeHUA B cUCTeMax TensIoCHabxeHus

.1 NMoppepxaHue 3agaHHON TeMnepaTypbl TENNOHOCUTENS B ABYXKOHTYpHOWN cucteme BC.

n + ”
s | ALTBHTB
AP,IPCX
F__T___F____L ______ T 777
I T3 KP1 | I -
W3 mennocemu i : i B cucmemy

|

|

| BC1

; >
: U3 cucmembl

i é? i | N_@Ml' rBC1

|
R 1 |
KP2 | | I
% ' i s B cucmemy
| | rBc2

i T >
|

B mennocems i T6 4? M3 s C;IBCgvzeMbl

< <D 4

N3 sodonposoda | M4
> >4 Lt -(]-

Mpumep npumeHeHusa: MoOynb ynpaeneHus A1 noddepxueaem 8 O8YXKOHMYPHOU
cucmeme BC 3adaHHyt0o memnepamypy T1 u T5. lpu usmepeHuu memnepamypbl T4 u T6
obecrneyusaem 8 coomeemcmeayueM KOHmMype oepaHu4YeHUe memrepamypbl menioHOCUMmeris,
go3gpauwaeMo20 8 cucmemy menocHabxeHus. [JJocmyrnHa yHKUUS MOHUXEHUS (Ulu 8bIKIoYe-
HUs) memrepamypbl 2opsdel 800blI M0 8pemMeHHoMy epapuKky. Modynb ynpasneHus Al
obecriequsarom yrnpassieHue Hacocamu U 3awumy rnpu omcymemeuu mernsaoHocumerss. C uesbto
obecrnieyeHuUsi paBHOMepPHO20 u3Hoca OocmyriHbl OyHKUUU rornepemMeHHoU pabombi Hacocos u
asmomamu4yeckoe2o esoda 8 pabomy pe3epeHO20 Hacoca 8 crlydae HeucripagHocmu pabomarto-
weao Hacoca.

®dyHKYyUss mepmMoOamyuKos:

T1 — damyuk memnepamypbl mernnoHocumerns e nodarowem mpybornposode BCT;
T3 — KOHMPOsbHbIU Oamyuk memrepamypbl, ycmaHasnueaemcs rnpu Heobxooumocmu,
T4 — damyuk memnepamypbl mernnoHocumerns 8 obpamHom mpybonposode BC1,

ycmaHaesnueaemcs npu Heobxodumocmu. Moxem 8bInosIHIMb (OyHKUUI O2paHUYeHUst
memrepamypabl 10 MeECMY yCMaHOBKU,
T5 — dam4yuk memrepamypbl mernfnoHocumers 8 rnodarwem mpybornposode BC2;
T6 — damyuk memnepamypbl mernnoHocumerns 8 obpamHom mpybonposode BC2,
ycmaHaesnueaemcs npu Heobxodumocmu. Moxem 8bInosIHIMb OyHKUUI O2paHUYeHUst
memrnepamypsbl 10 MECMY YCMaHOBKU.
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.2 NoppepxxaHve TemnepaTypHOro rpaduka B ABYXKOHTYPHOW C 3aBMCUMbIM NpucoeauHe-
HUEM cUCTeMe OTOMSMEHNS C NPUMEHEHNEM TPEXXOLOBOIo perynmpyroLLero KrnanaHa.

n + ” [_ - j
TTR-02 AL"CO+CO | H |
|
AP,I Pcx I i 2
- == ——_T___T__L__T____T____J
| : kPl | | : B cucmemy
3 mennocemu i T3 | i T1 | M1 omornneHus 1
> | — @‘N I >
| | | M2 |
| [ - ><__|
| | U3 cucmemnbi
i T4 : | omornneHus 1
|
| [ Q
l |
————————————— - [
| | | |
[ B cucmemy
M3 omorieHus 2

| KP2
| % s
; -
: | M4 |
| O -
6 U3 cucmemnbi
B mennocemsb i omoriieHusi 2

< <

Mpumep npumeHeHua: Moldynb ynpaeneHus A1 noddepxueaem 8 O8YXKOHMYPHOU
cucmemMe omoriieHusi meMrepamypHele 2paguku mernoHocumens T1=f(T2) u T5=f(T2) no
nodarowum  mpybonpoeodam. [lpu usmepeHuu memnepamypsl T4 u T6 obecrnedyusaem
ogpaHuU4YeHuUe 8  coomeemcmeyruweM  KOHmype  memrepamypbl  MernsoHOCUMeris,
go3gpauwaeMoz0 8 cucmemy mennocHabxeHus. [JocmyrnHa yHKUUSI MOHUXeHUS memrepamypabl
merrioHocumerns rno epemeHHoMy epaghuky. Modynb ynpaeneHusi A1 obecneyusarom yrnpaesneHue
Hacocamu u 3awumy rnpu omcymcmeuu mernnoHocumerns. C yesnbto obecriedeHUss pagHOMeEPHO20
usHoca OocmyrnHbl QyHKUUU rornepemeHHoU pabombl Hacocoe U asmomamu4yecko2o eeoda 8
pabomy pe3epeHO20 Hacoca 8 cilydae HeucripasHocmu pabomarouje2o Hacoca.

lNpumevyaHue - [ns eapuaHma peaynuposaHusi memrepamypb! o memrepamypHOMy
epaghuky mernnoHocumens obpamHo2o mpyboriposoda HeO6XOOUMO Ha CXEMe [OMEHSMb
mecmamu Oam4yuku memnepamypel T1 u T4 0nsa koHmypa CO1, TS u T6 dns koHmypa CO2.

®dyHKYyUss mepmMoOam4yuKos:

T1 — damyuk memnepamypbl mernnoHocumerns 8 nodarwem mpybornposode COT,
T2 — dam4yuk memrepamypbl HapyHo20 8030yxa 0nsi CO1 u CO2,
T3 — KOHMPOJIbHbIU 0amyuK memrepamypbl, ycmaHasaueaemcs rnpu Heobxodumocmu.

Moxem ebinonHaImb QyHKUUK O2paHuyYeHuUss memrepamypbl, rnodasaemyro rnompebumernto, 8
3asucumocmu om memrepamypbl MenoHocumerns u3 menjaocemu,

T4 — dam4yuk memrepamypbl mernoHocumersns 8 obpamHom mpybornposode CO1T,
ycmaHasnueaemcs npu Heobxodumocmu. Moxem 8bInonHsAMb YYHKUUK O2paHUYeHUs
memrnepamypbl M0 MeCmMy yCmMaHOBKU;

T5 — damyuk memnepamypbl mernrnoHocumerns 8 nodarwem mpybornposode CO2,;

T6 — dam4yuk memrnepamypbl mernnoHocumersns 8 obpamHom mpyboriposode CO2,
ycmaHassnueaemcs npu Heobxooumocmu. Moxem 8bInofIHAMb QYHKUUI O2paHUuYeHUst
memrnepamypsbl 10 MeECMY yYCMaHOBKU.
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.3 lNoppepxaHue TemnepaTypHOro rpadguka € 3aBUCUMbIM NPUCOEOVHEHUEM CUCTEMbI
OTONSIEHUSA C NMPUMEHEHMEM TPEXXOOO0BOro perynupyroLllero KnanaHa v 3agaHHon Temnepartypbl
TennoHocutens B cucteme BC.

1
|
H [ 2

| B cucmemy
M1 omonneHus

>

Al "CO+IB” l'_
!
!
!

N3 mennocemu i T3

>

U3 cucmembli
omorneHus

—_——— —— ]
N
=
F——
il%
L

U3 cucmembli

B mennocems i 76 é%
< T N_@ | <

BC
N3 sodonposoda | M4
> >4 Lyt

Mpumep npumeHenusn: Modynb ynpasneHus A1 noddepxueaem 8 cucmeme OMmOneHUs
memnepamypHbIl epachuk mernnoHocumens T1=f(T2) u 3adaHHyt0o memnepamypy Tb e cucmeme
'BC. lNpu usmepeHuu memnepamypsl T4 u T6 obecreyusaem o2paHUYEHUE 8 COOMBEMCMEYHo-
wem KoHmype memrepamypbl mersioHocumersisi, 8o3gpawjaemMo20 8 cucmemy merniocHabxXeHusl.
LocmynHa hyHKUUS MOHUXeHUST meMrepamypbl mernsioHoCcCUmersis o epeMeHHOMY 2pachuky.
Modyne ynpaeneHuss A1 obecrniequsatom yripassieHue Hacocamu U 3awumy rpu omcymcmeuu
mernnoHocumens. JJocmynHbl OyHKUUU rnonepeMeHHoU pabombi Hacoco8 U asmomMamu4yecKoz2o
ggo0a 8 pabomy pe3ep8HO20 Hacoca 8 c/ly4yae HeucripasHocmu pabomarouw,e2o Hacoca.

I
| | KP2 ' |
| i 75 | B cucmemy
| | rBC
t 1
I
I

lMpumevyaHue -— [lns eapuaHma peaynuposaHusi memrepamypbl Mo memriepamypHOMy
epacbuky mernsioHocumeris obpamHoao mpyboripogoda 8 cucmeme omorisieHUss HeobxoO0uMo Ha
cxeme rnomMeHsimb mecmamu 0amyuku memnepamypsbl T1 u T4.

®yHKYUss mepmMoOam4yuKos:

T1 — damyuk memrepamypbl mersoHocumerns 8 nodarwem mpybornposode CO;
T2 — damyuk memrepamypbl Hapy>XHO020 8030yxa;
T3 — KOHMPOJibHbIU 0amyuK memrepamypsl, ycmaHasrueaemcs rnpu Heobxodumocmu.

Moxem 8binonHsamb hyHKUUK O2paHu4YyeHusi memrepamypsbi, nodagsaemyro rnompebumerno, 8
3asucumMocmu om memriepamypbl MenI0HOCUMerisi U3 menjocemu,

T4 — damyuk memnepamypbl mernnoHocumernsi 8 obpamHom mpybornposode CO,
ycmaHaenueaemcsi rnpu Heobxooumocmu. Moxxem 8bInonHsIMb hyHKUUI 02paHUYeHUs
memrepamypbl M0 MECMY yCMaHOBKU;

T5 — damyuk memrepamypbl mernsoHocumers 8 nodaruwem mpybornposode BC;

T6 — damyuk memrnepamypbl mernsioHocumerns 8 obpam+Hom mpybornposode BC,
ycmaHaenuesaemcsi rnpu Heobxooumocmu. Moxxem 8bInonHsIMb hyHKUUI 02paHUYeHUs
memrepamypbl M0 MeCMy yCmaHOBKU.
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.4 lNoppepxaHue TemnepaTypHOro rpaduka ¢ He3aBUCUMbIM NPUCOEOUHEHUEM CUCTEMBI
OTONSIEHUNA N ynNpasneHue NoANUTKON.

n + ” - - _|
TTR.02 | AL"COHIM | |:| |
Pr. AP, Px : [
I——l_—T———; ————— l_———r————-f———_l
| | | | |
| | T3 | KP1 | | B cucmemy
U3 mennocemu | i | i T1 | omonneHus
| | |
> | | I >
B mennocems : i T4 I M3
< . ><D— <
I | U3 cucmemnbi

|
_____________ 1 I M4
I M2 | L _’<]_ _@ | omornrneHus

Mpumep npumeHeHus: Modynb ynpasneHus A1 noddepxxueaem & cucmeme OMmorIeHUs
memnepamypHbil  epagpuk mennoHocumens T1=f(T2). [llpu usmepeHuu memnepamypbl T4
obecrieyusaem oepaHu4yeHUe memrepamypbl MenIo0HOCUMers, 8o3gpalwjaeMo20o 8 cucmemy
mennocHabxerus. JocmyrnHa byHKUUS MOHUXEHUsT memrepamypbl mernyioHocumerns o
8pPeMeHHOMY 2paguKy.

LaeneHue 6 KoHmMype omonneHusi rnoddepxxusaemcsi pabomod knanaHa Y1, Hacoca
nodnumku M1 u, npu Heobxodumocmu, Hacoca M2 (pe3epaHnbit).

Moodynb ynpaseneHuss A1 obecrniequsarom ynpasrieHue Hacocamu U 3awumy rnpu omcym-
cmeuu mennoHocumerns. C uenbo obecrieyeHusi pagHOMEPHO20 U3Hoca O0CMYrHbl (OyHKUUU
rnonepemeHHoU pabombl Hacoco8 U asmomMamu4yecko2o egoda 8 pabomy pe3epeHO20 Hacoca 8
criydae HeucrnpasHocmu pabomarou,e2o Hacoca.

lMpumevyaHue - [lns eapuaHma peaynuposaHusi memrepamypbi Mo memrepamypHOMY
epacbuky mernsioHocumeriss obpamHo2o mpyboriposoda 8 cucmeme omorisieHuUss Heobxodumo Ha
cxeme rnomMeHsimb mecmamu 0amyuku memnepamypsbl T1 u T4.

®yHKYUsT mepModamyuKoe:

T1 — damyuk memrepamypbl mernoHocumers 8 rnodarwem mpybornpoesode CO;
T2 — dam4yuk memrepamypbl Hapy>XH020 8030yxa;
T3 — KOHMPOJIbHbIU OamyuKk memrepamypbl, ycmaHaenueaemcs rpu Heobxodumocmu.

Moxem 8binonHsamb hyHKUUK O2paHu4YyeHuss memrepamypsbl, rnodasaemyro rnompebumersno, 8
3asucumMocmu om memriepamypbl MenI0HOCUMerisi U3 menjocemu,

T4 — damyuk memnepamypbl mernrnoHocumerns e obpamHom mpybornposode CO,
ycmaHaenueaemcsi rnpu Heobxooumocmu. Moxxem 8binoHIMb byYHKUUK 02paHUuYeHUsl
memnepamypsbl 10 MeECMYy yCMaHOBKU.
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nPUNo
(cnpa

XEHUE [
BOYHOE)

3aBopckue HacTponku napameTpoB TTR

1.1 3aBoackme HaCTPOWKM napaMeTpoB 1 AnanasoH UX M3MeHeHnsa Ans Tuna koHtypa “I'B”
npuBegeHsl B Tabnuue [.1.

Tabnuua .1
Ne MapameTp Ofec:-ls::— Ovana3oH :;?:?(a)ﬂg:?(ﬂa
KoHTyp knanaHa

1 | Pexvm paboTbl KOHTYpa KnanaHa 0 cTonm,

PO | cron

D), HWXE
2 | Mepwnog ynpaenenus (paboThbl), cek Tynp (20 - 120) 60
3 | KoachduumeHT ynpasneHus, cek/°C Kynp (0.2-2.0) 0.5
4 | Bpems nonHoro xoga, cek Txoa (20 — 240) 60
5 | 3agaHHas Temnepartypa B pexume “‘HOPMA”, °C T3 (10 — 150) 50
6 | 3agaHHasa TemnepaTtypa B pexume “HKE”, °C ™ BbIKJT, (10— 100) BbIKN
7 | HwkHuiA nopor orpaHunyeHmns obpaTtku, °C <T4(6)orp BbIKI, (10 — 150) BbIKN
8 | BepxHun nopor orpaHuveHnst obpatku, °C >T4(6)orp BbIKI1, (10 — 150) BbIKJ1
9 | Mpuoputet 'BC, °C MpuopuTteT BbIKI1, (5 — 20) BbIKJ1
10 | HwxHMIA nopor aBapunHom TemnepaTypbl, °C <TaB BbIKJ1, (10 — 150) BbIKI1
11 | BepxHuin nopor aBapunHon TemnepaTtypsl, °C >TaB BbIKI, (10 — 150) BbIKN
12 | Homep aBapuirHOro gatynka remnepaTypbl NaB (1-16) A:T4,B:T6
13 | HwxHuIA nopor aBapunHoro gaenenusi, MMa <P1(P2) BbIKIT, (0,01 — 2,5) BbIKJ1
14 | BepxHuin nopor aBapuniHoro gaenexHus, Mla >P1(P2) BbIKI, (0,01 — 2,5) BbIKJ1

'pynna HacocoB
BbIKJ1 BbIKINKOYEH
15 | Pexuim paboThbl KOHTypa HacocoB H|_1|1(/§ (%‘;’) Hgch:-Prgl\F/IIE:SO BbIKI1
MNnPrH NMPOIroH
16 | Bpemsa pasroHa, cek Tpaar (0-180) 20
17 | Bpemsa TOpMOXeHUS, CeK TTopm (0 —60) 0
18 | Nepwopg nepesanycka unkna paboTbl, MUH Tn3 BbIKI, (10 — 120) 60
19 | Konu4yecTtBo (MakcnmanbHOE) nepesanyckoB Nn3 (1 - 20), MAKC MAKC
20 | Bpems paboTbl Hacoca npu NpPoroHe, cek Tnp (10 — 240) 20
HepenbHbI rpadmk paboTtbl B pexkume HOPMA / HUXKE (BbIKIT)

21 | NepBoe BkntoyeHue pexmma HOPM B (IMH...Bc) T3X(1) 00:00 - 23:00, --:--
22 | Mepeoe BkntoyeHne pexuma HXKE B (MH...Bc) ™™ (1) 00:00 - 23:00, --:--
23 | Bropoe BkntoyeHune pexuma HOPM B ([MH...Bc) TXX(2) 00:00 — 23:00, --:-- -
24 | Btopoe BkntoveHue pexvma HVKE B (IMH...Bc) T2 (2) 00:00 - 23:00, --:-- --i--
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[.2 3aBoackme HaCTpPONKM napaMeTpoB 1 AnanasoH UX M3MeHeHna ansa tuna koHTtypa “CO”
npueeaeHsl B Tabnuue [.2.

Tabnuua .2
Ne MapameTp Ofec:-ls::— Ounana3oH :;?:?(a)ﬂg:?(ﬂa
KoHTyp knanaHa

1 | Pexvm paboTbl KOHTypa KnanaHa 0 cTonm,

RO | cron

D), HWXE
2 | Mepwog ynpasneHus (paboTbl), MUH Tynp (1 -60) 10
3 | KoacbdpuumeHT ynpasneHus, cek/°C Kynp (0.2-2.0) 0.5
4 | Bpems nonHoro xoga, cek Txon (20 — 240) 60
5 | 3agaHHas TemnepaTypa B pexume “‘HOPMA”, °C T3 Mpaduk TIX=f(T2) Cwm. 27
6 | CHxeHue Temnepatypsbl B pexume “HNXE”, °C dm™> (MnHyc 10.0 — 0.0) 0.0
7 | CmelleHne Temnepatypbl rpadgpumka TX=f(T2), °C 11(T2) (MnHYC 9.9 — 9.9) 0.0
8 | BepxHun nopor orpaHunyeHunst obpaTtku, °C >T4(6)orp I'pacpME?IoKrJ;: f(T2) BbIKJ1
9 | BepxHun nopor orpaHu4eHus nogadu, °C >T1(5)orp Fpad)ml?(b'll'}éjr-:;=f(T3) BbIKJ1
10 | TemnepaTypa Hapy>KHOro BO3ayxa OTKMOYEHMUS THB_OTKN BbIKI1, (5 — 40) BbIKJ1
11 | HwkHMIA nopor aBapunHom TemnepaTtypbl, °C <TaB BbIKI1, (10 — 150) BbIKJ1
12 | BepxHuin nopor aBapuiiHon Temneparypsl, °C >TaB BbIKI1, (10 — 150) BbIKJ1
13 | Homep aBapuiiHOro gartymnka temnepaTypbl NaB (1-16) A:T4, B:T6
14 | HuxHuM nopor aBapuiiHoro aasnexus, Mlla <P1(P2) BbIKI, (0,01 — 2,5) BbIKN
15 | BepxHuin nopor aBapumnHoro aasrneHus, Mla >P1(P2) BbIKI, (0,01 — 2,5) BbIKN

'pynna Hacocos
BbIKJ1 BbIKITFOYEH
16 | Pexnm paboThbl KOHTypa HacocoB HI:II‘(/E (%‘;’) ng%g;gﬂgggo BbIKI1
MnePrH NMPOIoH

17 | Bpemsa pasroHa, cek Tpaar (0-180) 20
18 | Bpems TOpMOXEHMS, CeK TTOopM™ (0 -60) 0
19 | MNepwvog nepesanycka uukna paboTbl, MUH Tn3 BbIKI, (10 — 120) 60
20 | KonnmyecTtBo (MakcumanbHOE) nepesanyckos Nn3 (1 - 20), MAKC MAKC
21 | Bpems paboTbl Hacoca npu NpPoroHe, cek Tnp (10 — 240) 20

HepenbHbI rpadmk paboTol B

pexvume HOPMA / HVXKE

22 | MNepsoe BkntoyeHve pexmma HOPM B (IMH...Bc) T3X(1) 00:00 - 23:00, --:--
23 | MNepBoe BkntoyeHue pexmma HAXKE B (MH...Bc) T (1) 00:00 - 23:00, --:--
24 | Bropoe BkntoyeHue pexuma HOPM B ([MH...Bc) TXX(2) 00:00 — 23:00, --:-- -
25 | Btopoe BkntoveHue pexvma HVKE B (IMH...Bc) T2 (2) 00:00 - 23:00, --:-- --i--
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MpogomxkeHune Tabnuupbl 1.2

Ne MapameTp O‘*Gec:-ls::- Ovana3oH :;i?(a)ﬂg:?(ﬂa
TemMnepaTypHbiit rpaduk Nogaymn ot HapyxHoro Bosayxa Tt= f(T2)
Makcumym TemnepatypHoro rpaduka f(T2), °C TXtmax (10 — 150) 85
Touka TemnepatypHoro rpacdmka f(-25°C), °C T(1) (10 - 150) 81
Touka TemnepatypHoro rpacuka f(-15°C), °C TX(2) (10 - 150) 73
06 Touka TemnepaTypHoro rpacpmka  f(-5°C), °C TL(3) (10 — 150) 59
Touka TemnepaTypHOro rpaduka f(0°C), °C TXX(4) (10 — 150) 52
Touka TemnepartypHoro rpaguka  f(5°C), °C TX(5) (10 — 150) 45
Touka TemnepartypHoro rpaguka  f(10°C), °C TXX(6) (10 — 150) 38
MuHumym TemnepatypHoro rpacumka  f(T2), °C T¥Xmin (10 — 150) 35
Mpaduk orpaHnveHnsa obpaTkm OT TemnepaTypbl Hapy>KHOro Bosayxa Torp=f(T2)
Makcumym TemnepatypHoro rpacuka f(T2), °C Torpmax (10 — 150) 70
Touka TemnepaTypHoro rpacgpumka f(-25°C), °C Torp(1) (10 — 150) 65
Touka TemnepaTypHoro rpacgpumka f(-15°C), °C Torp(2) (10 — 150) 55
- Touka TemnepatypHoro rpacmka  f(-5°C), °C Torp(3) (10 - 150) 45
Touka TemnepaTypHoro rpaduka f(0°C), °C Torp(4) (10 — 150) 40
Touka TemnepaTypHoro rpaduka f(5°C), °C Torp(5) (10 — 150) 35
Touka TemnepaTypHoro rpacgpmka  f(10°C), °C Torp(6) (10 — 150) 30
MuHumym TemnepatypHoro rpacuka f(T2), °C Torpmin (10 — 150) 30
"paduk orpaHmyeHnsa TemnepaTypbl nogayn ot TemnepaTypbl cetn Torp=f(T3)
Makcumym TemnepatypHoro rpacduka f(T3), °C Torpmax (10 — 150) 81
Touka TemnepaTypHoro rpacgumka f(120°C), °C Torp(1) (10 — 150) 79
Touka TemnepaTypHoro rpacgpmka f(100°C), °C Torp(2) (10 — 150) 68
08 Touka TemnepaTypHoro rpacgmka  f(90°C), °C Torp(3) (10 — 150) 63
Touka TemnepatypHoro rpacdmka  f(80°C), °C Torp(4) (10 — 150) 57
Touka TemnepatypHoro rpacdmka  f(75°C), °C Torp(5) (10 — 150) 54
Touka TemnepaTypHoro rpacgmka  f(70°C), °C Torp(6) (10 — 150) 50
MuHumym TemnepatypHoro rpaduka f(T3), °C Torpmin (10 — 150) 37
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[1.3 3aBoAcKkne HacTPOUKM NapameTpoB M AuanasoH Ux n3aMeHeHusa ans tuna koHtypa “rr”
npueeaeHsl B Tabnuue [.3.

Tabnuua O.3
Ne MapameTp OBo3Ha- Ounana3oH 3aBoackas
YyeHue yCTaHOBKa
KoHTyp knanaHa
1 | Pexum paboThbl KnanaHa nognutky BKII_D’K.IJ.-I BbIKJ1
ApP-
2 | Tvin gaTymka gaBneHua NoanuTKu 3KM aP-0
P2
3* | B3agaHHoe gaBneHne noanutkn, Mla Pnn (0,1 -P2) 0,6
4* | OndbdbepeHumnan gaBneHnst nognutku, MMa Pod (0.02 - 1,00) 0,03
* Tonbko ona aHanorosoro (4-20) MA gaTyvka gasneHus noanutku (tun “P27)
'pynna HacocoBs (nognutka)
BbIKI BbIKIMKOYEH
3 | Pexxum paboTbl KOHTYpa HacoCOB NOANUTKU H3(4) NMOCTOAHHO BbIKN
H% MOMNEPEMEHHO
4 | BpeMs 3aepXKKu BKITIOMEHUS, cek Tag (0 —60) 0
5 | Bpemsi orpaHu4eHnst paboTbl, MUH Tor (1 -60) 1
6 | Bpems pasroHa, cek Tpasr (0 -180) 20
7 | Bpemsi TopMOXeHUS, cek TTop™m (0 - 60) 0
8 | MNepwnoa nepesanycka umkna paboTbl, MUH Tn3 BbIKJI1, (10 — 120) 60
9 | KonmyecTtBo (MakcumanbHOE) nepesanyckos Nn3 (1 - 20), MAKC MAKC

1.4 3aBoackme HaCTPOMKN napaMeTpoB 1 Ananas3oH X M3MeHeHnsa ans tuna koHTtypa “lNH”
npueegeHsl B Tabnuue [.4.

Tabnuua .4
Ne MapameTp 0‘16;3::_ Ovana3oH ii?_:ﬂggi:
'pynna HacocoB
BbIKJ BbIKINMKOYEH
1 | Pexxum paboTbl KOHTYpa HacoCoOB H|_:|33(/f ) I‘IgﬂgPr(E)I\F/IIE:SO BbIKJ1
MnPrH NMPOIoH
2 | Bpems pasroHa, cek Tpaar (0-180) 20
3 | Bpems TopMOXeHUs, cek TTopm (0 —60) 0
4 | MNepwnoa nepesanycka uukna paboTbl, MUH Tn3 BbIKI1, (10 — 120) 60
5 | KonnyecTBo (MakcumanbHoe) nepesanyckoB Nn3 (1 —20), MAKC MAKC
6 | Bpemsi paboTbl Hacoca npu NpPoroHe, cek Tnp (10 — 240) 20
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NMPUNOXEHUE E
(cnpaBo4HoOE)

HacTpoiika napameTpoB perynsitopa

K HacCTpanBaeMbIM NMapamMmeTpaM perynatopa OTHOCATCA Kynp n Tynp

Kynp — k03adpmumneHT onpegensaiowmn peakumo perynaropa Ha n3aMeHeHue perynmpyemMoro
napameTtpa. OH 3aBucuT oT TnNa VIM n ero npumepHoe 3HayeHue onpeaensieTcs no opmyne:

Tx
Kynp=0,5-.—, rgoe
ynp ‘/60 a

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

Tynp — onpeaensieT BpeMsi peakumm CUCTEMbI, BbI3BaHHOE YMNpaBnsoLWmMM BO3AENCTBUEM Ha
KnanaH npuv ycCTaHOBMBLUEMCS COCTOSIHUM perynupyemoro obbekta. TunoBble 3HAYeHus
napameTpa B 3aBUCUMOCTM OT TUMa KOHTypa perynupoBaHust crieayoLme:

ansa “rg” — (40-60) c, ansa “6GoicTpbIX” TENNO00OMEHHNKOB;
(60-120) c, ans “meaneHHbIX” TenNo0bMEHHNKOB;

anga “CO” — (10-30) MuH.

BblweykasaHHble KO3(hUUMEHTbI 3afaloTCcsl MpU Mycke CUCTEMbl PerynmpoBaHus U B
AanbHenwwen paboTe aBTOMaTUYECKN KOPPEKTUPYIOTCS (camoaganTauusi) Moaynem ynpaeneHus B
3aBMCUMOCTM OT KOHKPETHOW CUTYaLUW.

Ana 6onbWMHCTBA NpUMEHEHW 3aBoackad HacTpouku napametpoB  Kynp wn Tynp,
3HayeHus KoTopbiX NpueeaeHsl B MNMpunoxeHnn [, obecneymBaeT onTumarnbHyo paboTy B KOHTYpe
perynmpoBaHunsa KnanaHa.

Mpwn HanUuMn 3Ha4MTEmNbHbIX KonebaHui TemnepaTypbl B CUCTEME HEOOXOAMMO HACTPONKY
napameTpoB perynsatopa moayns ynpasneHuss TTR npousBecT B “pyyHytd” no crneayowemy
3MMUpUYECKOMY NpaBuny:

1) Ecnm TTR npu ynpasfeHuMM KrnanaHoM pearnpyeTt CrAUWKOM MeaSsieHHO, Heobxoaumo
yBenu4nTb 3HavyeHue napametpa Kynp.

2) Ecnu B KOHTYpe perynnpoBaHusa TemnepaTtypbl BO3HUKAKOT KonebaHus, Heobxoanmo
aemndupoBaTb CUCTEMY MOHMXKEHNEM Kynp wunu ysenudeHuem Tynp.
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@TENNOCUAA
MTENAOCUAA

FPYNMMNAKOMMAHWUA

3AHMMAETCS MPOM3BOACTBOM U PEAAMIALMEN CACAYIOLLLEM MPOAYKLMM:

PEMYASATOPDI MEPEMAAA
AABAEHNA 1 AABAEHNSA
«MOCAE CEB5» (8 TOM Yyucae 8
BLICOKOTEMMNEPATYPHOM MCNOAHEHUM)
NPAMOTrO AEMCTBUS

RDT, RDT-P, RDT-T

PEMYASTOPbBI AABAEHMS
NPAMOIro AEMCTBMS
«AO CEBSA» U «MEPEMYCKA»

RDT-S, RDT-B

KAAMAHDBI NMPOXOAHBIE
CEAEAbHbI PENYAUPYIOWME
(8 TOM YUCAE B BBICOKO-
TeEMNEPATYPHOM UCNOAHEHWM)

TRV, TRV-T

KAAMNAHDBI

KOMBMHNPOBAHHDBIE
(Cc asromat4eckKmm

OrPaHUYEHMNEM PACXOAQ)

TRV-C

SAEKTPOMNPHBOADI NMPAMOXOAHBIE

‘ (C TPEXNO3NMUMOHHLIM 1 AHAACTOBBIM(A)

b YNPABASHUEM: C COYHKLMEN
BezonacHocn (R): ¢ coyHKuMEN
peryampoearus temneparypsl (T, TR))

TSL

TENAOOBMEHHUKA
NAACTUHYATBIE
PA3BOPHbBIE

ET

BAOYHbBIE
TEMAOBBIE
MYHKTb!

BTN

KAATNAHbI
TPEXXOAOBBIE
PEFYAMPYIOLWME
CMECHUTEABHDBIE/
PA3AEAMTEABHbBIE

TRV-3

LWKAPLI
YMNPABAEHNA

Twy

MOAYAU YTIPABAEHNA
MHOIO-
PYHKUMOHAABHBIE

TIR

00O «Temnocuna BK»

222223, Pecnybnuka benapycs,

Munckas 061actb, CMOJIEBUUCKUNA palioH,
Kwurancko-benopycckuii HHIyCTpUAIBHBIN ITApK
«Benukuii kameHby», p-T Munckuii, 30, mom.46
tel.fax. +375 (17) 396-89-16, 396-89-18

e-mail: teplo@teplo-sila.by

www.teplo-sila.com
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