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BHUMAHME: IIEPE] YCTAHOBKOM M BKJIIOYEHMEM MOYJIA VIIPABJIEHUA
MHOI'O®OYHKIIMOHAJIBHOT'O TK-TTR-02 BHUMATEJIbBHO W3VUUTE HACTOLIEE
PYKOBOJCTBO I10 9KCIUIYATAIIMU U ITACIIOPT.

BHUMAHHME: 3ATIPEIIAETCSA YCTAHOBKA MOAYJIA YIIPABJIEHUA
MHOI'O®YHKIIMOHAJIBHOI'O TK-TTR-02 BO B3PBIBOOITACHBIX ITOMEIIEHUAX

e MOHTaX 3JEKTPHUYECKUX IIeTeil TOIDKEH NMPOU3BOIUTHECS B COOTBETCTBHH C DIIEKTPHUUECKOU
CXEMOH MOIKITIOYEHHS.

e PeMOHT MOTYT IPOHU3BOUTH TOJBKO aBTOPH30BAHHbIE CEPBUC IICHTPHI MPEIIPHUATHS U3TOTOBH-
TEIs.

e I3roToBHTENH OCTABISET 32 COOOH MPaBO BHOCHUTH HE3HAYUTEIHHBIC M3MECHEHHS B CXEMY H
KOHCTPYKIIHIO TIPHOOpa, HE BIUSAIONINE Ha paOOTy U TEXHUUECKUE XaPAKTEPUCTHKH U3ICIIHS.
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COKPAIIEHHUS U YCJIOBHBIE OBO3HAYEHMUS

“'B” - obosHa4veHns TMna KoHTypa “ ropsvee BogocHabxeHne” B TK-TTR-02A;
'BC - cuctema ropsiiero BoAOCHabXeHWUs;
YKKW - xngkokpucTannmyeckuin nHankaTop;

MM - ncnonHutenbHbIN MexaHn3M (KnanaH perynupyoLni);

KP - KnanaH perynupyroLui;

HCX - HOMuMHanbHasi cTaTudeckas xapakrepucTrka npeobpasoBaTtens CONpoTUBIEHMS;
MK - NepcoHanbHbI komnbtoTep (M3BM);

CO - cucTema OTOMMEHUS;

“CO” - obosHayeHust TUNa KoHTypa “cuctema otonneHus” B TTR-02A;

Ta - TepMoJaTyuK (AaT4MK TemnepaTypebl, npeobpa3oBaTenb CONPOTUBIEHUS);

TOB - TepmopaTyvk M3MepeHust TeMnepaTypbl HAPY>KHOTO BO3AYXa;

TOM - TepmogaTymk M3MepeHus TemrnepaTypbl BO34yxa B MOMELLEHWM;

TOT - TepMogaTyMKk U3MEpPeHUs TemnepaTtypbl TENNOHOCMTeNs B TpybonpoBoae;
TTR - Moaynb ynpasneHns MHorodyHkuMoHanbHbii TK-TTR-02A.
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Hacrosimee pykoBOJACTBO MO 3KCIUTyaTallMd COAEPKUT CBEAEHHS M MpaBUIia MO IKCILTyaTalH
Moxyins ynpasieHus MEoropyaknuonansHoro TK-TTR momuduxarm TK-TTR-02A-230, usrotosis-
emoro B cooTrBeTcTBHH ¢ TV 26.11.22-307-28692086-2020 u npeaHa3Ha4eHHOTO ISl pabOTHI B CHCTE-
Max OTOIUICHHUS UJIU TOPSYEro BOJOCHA0KEHHUSI.

VYcnoBHoe obo3HaueHne Monyis ynpasieHus MHorodyrkiuonansHoro TK-TTR-02A (manee —
TK-TTR, Moxyns ynpaBineHus) IpH 3aKa3e U B JOKYMEHTAIUU APYToi IPOTYKIUH, B KOTOPBIX OH MO-
JKeT OBITh IIPHMEHEH, IIPUBEJICHO B IIPHIIOKECHUH A.

1. HA3HAYEHWE U OBJIACTb NPUMEHEHUA

1.1 Mopnyns ynpasinerust TK-TTR — sBisieTcss MUKPOIIPOLIECCOPHBIM ¢ CHMBOJIEHO-IU(GPOBOH HHAH-
Kalluel u3zienueM, MporpaMMHPYEMBIM TTOTpeOUTeNeM, U MpeAHa3HaueH IJIsl aBTOMAaTHIECKOTo yIpaB-
JICHUS Y3JI0M MOJANUTKUA B OZHOKOHTYPHOW MM JBYXKOHTYPHOH HE3aBUCHMOM CHCTEME OTOIICHUS.
BosmoxHo ucnosnp3oBanue moayns ynpasieHus TK-TTR B cocraBe aBTOMAaTH3UpOBAHHBIX M KOH-
TPOJILHO-U3MEPUTENBHBIX CHCTEM Uepe3 BCTpOeHHbIH nHTepdeiic cBsa3n RS-485.
1.2 TTR oGecreynBaer yrpaBieHHE ABYMS TPEXIIO3UIMOHHBIMU KIANlaHAMH B CHCTEMaX
oromnenus u 'BC B cnenyromnielt kKoHGuUrypauuu:

“2CO” — perynupoBaHue B IByXKOHTYPHOM cHCTEME OTOILICHHUS;

“2I'B” — perynupoBaHue B IBYXKOHTypHOI cucteme 'BC;

“CO+I'B”— perynupoBaHue B OTHOKOHTYpHOM cucteMe ororuieHust u ['BC.

1.3 B 3aBucumoctu ot 006bvekTa perynupoanus TK-TTR mo3Bomsier peanusoBaTs cieayromue QyHk-
IUH:

- BO3MOXXHOCTh YMPABJICHUS MOAMHMTKON MO AATYMKYy-peNne JaBICHHUS HIH 3JIEKTPO-KOHTAKTHOMY
MaHOMETpY;

- 3a/IepKKa BKIFOUCHHUS HAacOca Ha 33laHHOE BPEMS;

- OTpaHMYEHHE IITUTEIBHOCTH pabOTHI HAcOCa Ha 3aaHHOE BPEMS;

- 3aIIUTy PabOTHI HACOCOB IIPU OTCYTCTBHH TEINIOHOCHUTEIIS;

- aBTOMAaTHYECKHI BBOJ] PE3EPBHOTO HACOCA B CIIydae HEUCIIPAaBHOCTH OCHOBHOTO;

- nornepeMeHHasi paboTa HaCOCOB C LIeNIbI0 00eceYeH s PABHOMEPHOTO U3HOCA;

- yu€T BpeMeHH HapaOOTKU HaCOCOB.

1.4 Mopnyns ynpaBiieHUs] 0OecTieyrBaeT JUAarHOCTUKY HAINYWS aBapUHHON (HEIITaTHOH) CHTyalluy n
HEHCIIPaBHOCTH YCTPOHCTBA ¢ 0TOOpaXkeHHeM nx npuyuHbl Ha 3kpaHe JKKI u BkiIroueHneM aBapuiHo-
TO peXMMa Ha HHIWKATOPE, PACIOIOKEHHOM Ha IepeaHel MaHeIn H3/eIHs.

1.5 Knaccuguxarmms TK-TTR no TOCT P 52931-2008:

- TI0 BKCIUTyaTaI[MOHHOH 3aKOHYEHHOCTH SIBIISIETCS H3/IEIIIEM BTOPOTO IOPSIIKA;

- NpeaHa3HaueHo /Uil HH(OPMAIIMOHHOM CBSI3H C IPYTUMHU H3/ICTUSIMHU;

- II0 YCTOMYHMBOCTH K BO3ACHCTBHIO TEMITEPATyphl U BIAXKHOCTH OKPYKAIOLIEr0 BO3yXa OTHOCHTCS K
rpynrne ucroaHeHuss B4 u mpenHa3HaueHO U1 YCTAaHOBKH B 3aKPBITBHIX IMTOMENIEHHAX C TEMIIepaTypoit
BO3/ayxa oT itoc 5 1o mitoc 50 °C, oTHOCUTEIbHOM BIaxHOCTBIO 80 % mpu mitoc 35 °C u Gonee HU3-
KHX TeMIlepaTypax 6e3 KOHASHCAIluH BIIary;

- II0 YyCTOMYHMBOCTH K MEXaHWYECKUM BO3JIEHCTBUSIM OTHOCUTCS K IPyIIIe NCroiaHeHus L3;

- TI0 METPOJIOTHYECKHM CBOWCTBAM OTHOCATCS K H3JENHSIM, KOTOpPBIE HE SBISIOTCS CPEICTBAMHU H3-
MEpEHUSI U He UMEIOT TOYHOCTHBIE XapaKTEePUCTHUKH;
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10 YCTOMYIMBOCTH K aTMOC(HEPHOMY IaBIECHHIO COOTBETCTBYET TpyIIie ncriodHeHus: Pl

ymBaeT paboTy npu armochepHoM aasiennu ot 84 mo 106,7 klla.

2. TEXHHUYECKHE JAHHBIE U XAPAKTEPUCTHUKH

2.1 OCHOBHBIC TEXHHYECKUE JaHHBIC U XapaKTCPUCTUKU NTPUBCIICHLI B Ta6J'II/IIIC 1.

Tab6muma 1

HaumeHoesaHnue napamempa

3HaveHue

HanpsmeHwe nutaHna

2307, B, wactora (50 +1) 'y

MoTpeGnaemas MowWHOCTL, He Gonee

3 BA

Konn4ecTso KOHTYPOB PErynvpoBaHna

2

Kondrypauus

“2CQ", “2IB", “CO+I'B"

KonudecTso BeIXOAOB ynpaeneHwn (pene)

8

MapameTpkl peneiHore BeIxoAa

250 B, 50 Iy, 2 A (cos ¢=0,6)

ABapWIAHBLIA peneiHblii Belxog Ectp*
KonudecTeo gaT4MKoE TeMNepaTypsl (1-6)"*
Tun gatyvka TeMmnepaTtypel Pt 500, Pt 1000

AvanasoH namepaemesix TemnepaTyp

oT muHyc 60 °C go nmoc 160 °C

[WcKPETHOCTL 3a0aHKA TeMNepaTypsl 1°C
Konwyecteo Bxoaor aaesnexnus (4-20) mA 2=
AnuTensHocTs BpEMEHHOTo rpaduka 1 Hegens
OWckpeTHOCTE 3a4aHUA BPeMeHK 1y
nyBuHa novyacosoro apxwea, 3anucemn 896

Tun uHTepdieACca W NPOTOKON CBA3ZM

RS-485, Modbus-RTU, Modbus-ASCII

CropocTts obmena, butic

2400...115200

CreneHs 3almTbl Kopnyca

IP40 (IP20 — co CTOPOHBI BUHTOBREIX KMNEMM)

MabapuTHbIe paamepsl, MM 90 x 142 x 62
Macca kr, He Gonee 0,5
CpegHui cpok cny#0kl, He MeHee 12 net

MpumevyaHuAa.

1 * - MakcumanksHoe aHadeHne peneiHoro esixoaa “Asapun”: 250 B, 50 My, 1 A (cos ¢=1).
2**-Twun 1 KoNWYecTBO TEPMOGATHHMKOE 33BUCKT OT 00LEKTa YyNpaBNeHWA W CornacoBkLIBa-

£TCH NP OhOPMMNEHUN 3aKa3a.

3***- BxogHoe conpoTueneHwe 500 Om.

u obecre-
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3. KOMNOJIEKTHOCTb

3.1 KOMIUIEKTHOCTb JIOJDKHA COOTBETCTBOBATH TaOIHMIIE 2.

Tabmmma 2
HaunmenoBanue KosmmyectBo
Monyns ynpasnerust MEOro¢yHKoHanbHbH TK-TTR, mT. 1
PykoBOJCTBO MO 3KCIITyaTallUH, 3K3. 1*
[MacmopTt, 3K3. 1
AKT pexiaManuy, mr 1
Mpumeuanue - */lomyckaeTcsi HOCTABIATE OJUH SK3EMIUIIP PYKOBOJCTBA MO HKCILTyaTaIlH
Ha 5 U3enuil IpU IOCTaBKE B OAUH ajpec.

4. YKA3AHHUE MEP BEBOITACHOCTH

4.1 Koucrpykuus TK-TTR coorserctByer knaccy 3ammursl I no 'OCT12.2.007.0-75.

TTo sKkcIuTyaTallMOHHOM 3aKOHYEHHOCTH MOJYJIb YIIPABJICHHS SBJIACTCS U3JEIUEM BTOPOTO TIOPSIKa,
T.€. OTHOCHTCS K U3JIEIUSAM, KOTOPBIE HEOOXOMMO Pa3MelaTh BHYTPH U3/ICIHS TPETh- €ro HOPs/Ka 1o
T'OCT P 52931-2008 npu sKCILTyaTalum.

4.2 Ilpu dKCITyaTalluH U TEXHUYECKOM OOCITYKMBAaHHH MOAYJISL YIPABJICHHUS HEOOXOIUMO CO-
0Jro1aTh MEpHI MIPEAOCTOPOSKHOCTH B COOTBETCTBHY C NPABIIIAMH OE€30ITaCHOCTH, YCTAHOBICHHBIMHI
JUISL IAaHHOTO TTIOMEIICHHUS M O0BEeKTa..

4.3 BbezomacHocts 3kciutyatanun TK-TTR oGecnieunBaeTcst BhINOTHEHUEM TPEOOBaHUHN U PEKO-
MEH/AIUil HACTOAIIEr0 PYKOBOJICTBA 110 3KCIUTyaTalluH H T1acIopTa.

5. KOHCTPYKILUA U NPUHIOUII PABOTHBI

5.1 Koncrpyknus

5.1.1 KonctpykruBao TK-TTR BrimonHeH B kopmyce aist kperieHus: Ha DIN-peiiky 35 M.

Ha mmmeBoit noBepxHocTH Kopryca pacmonoxensl XKKH, mHankatop pexknma paGoThl M KHOIIKH
ynpasieHus. BHemnuil Bua nepenHeil nanenu npuBeaEH Ha pUcyHKe 1.

Pucynoxk 1 - BHemHuMiA BU/I TaHEeIM HHIAUKAIINH U YIPaBJICHHS
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Bo3MOXHbBIE COCTOSTHIST MHANKATOPa «PeXrM» MpuBeIeHbI B Tabmuie 3.
Ta6numa 3

Cocrosinue unankaropa «Pexum» Cocrosinune padorsl TK-TTR

Muraet 3en1€HbIM LBETOM HopMarnbHBIi pexnM paboThl

Fopm TTOCTOSIHHO 3€JIEHBIM IIBETOM Pabota ocraHoBieHa - PEXKUM «BBIKm»

MuraeT KpacHbIM LIBETOM HemratHas cuTyanus B cucteMe ynpapiIeHHs

T'oput NocTOSIHHO KPacHBIM BETOM Amnmnaparnas HeucnpaBHocTh TK-TTR

Hasznadyenne kHOMOK YiipaBJI€HUA IIPUBEACHO B Ta6n14ue 4.

Tabnuna 4

Knonka quHKHﬂOHaJ]LHOe HasHaA4YCHUE

w3, KHomka BeIX0Ja B IPeABIAYyIIEe MEHIO, OTMEHA OIepaIiu

&« &)} > Kuomnka Hepe6opa BEPTUKAJIBHOTO MEHIO, UBMCHCHHNEC 3HAUYCHUS «->»

=P Knomka nepe6opa ropu30HTIFHOTO MEHIO, I3MEHEHHE 3HAUCHUS «+»

«Cﬂ» Kromka BeIOOpa IMyHKTa MEHIO, BBOJ] 3HAUCHUS

5.2 IIpunnun paboTst

5.2.1 OcnoBoit TK-TTR sBnsieTcsi OAHOKPUCTAIBHBIII MUKPOKOHTPOJUIEP, KOTOPBII OpraHu3yeT
paboTy Bcero npudopa - n3MepsieT BXOJHbIE CUTHAJIBI, TIOCTYNAIOIINE OT BHEIIHUX JaTYHKOB, IIPOU3BO-
JHAT pacd€Thl, BRIBOAUT MONTydeHHbIE 3HaueHns napameTpoB Ha JKKU u, cormacHo ¢ mporpammoii, BbI-
pabaTbIBaeT CUTHANBI YIPABJICHHUS NCTIOTHUTEIFHBIMI MEXaHHU3MaMH.

5.2.2 JInarpamma padotsl TK-TTR 1o ynpasneHnio y3;10M MOJIUTKY IPUBE/ICHA HA PHCYHKE 2.

Pucynok 2 — [lnarpamMma paboTsI 110 yIIPABJICHUIO HOATUTKON
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Monyne ynpasnenus TK-TTR HaurHaeT cBOO paboTy ¢ OIMpoca COCTOSHHUS JaTYNKa HATUIUS
TEIUIOHOCUTENS B cucTeMe. B ciyuae Hanmuuus naBineHus B cucteMe u npu yciaoBuu Pex<P<Pmax, TK-
TTR BxiIrOUaeT BHavyaJe KianaH NOANUTKY U Yepe3 3afaHHblii nepuon T3an, JNIMTENbHOCTh KOTOPOTO
MOXeT OBITh 3aIIpOrpaMMHIpPOBaHA MOJTB30BaTEIEM, BKIIIOYAET HACOC.

[Ipu mocTmwxeHNH MaKCUMaJIbHOTO YpoBHS AaBieHus Pmax moxyns ynpasnenus TK-TTR mpo-
M3BOJUT BHIKJIIOYEHUE HACOCA U KilanaHa NoAnuTKu. Jlanee, IpU JOCTUXKEHHE AaBICHUS HU3KOTO-
ypoBHS Pmin, npolecc BKIFOYEHMS KiaaHa MOANMTKH M HAcOCa IIOBTOPSAETCS.

AnroputmoM pabotst porpammel B Moayie TK-TTR mpexycmoTpena ¢pyHKuus more-
peMeHHOH paboTa HACOCOB C LEJIBI0 PABHOMEPHOT0 H3HOCA, IEPEKIIIOUeHUE Ha paboTy pe3epBHOTO
HAcocaB Cllydae HEMCIIPaBHOCTH PabOTAIOIIEro HACOCA 110 JaTYUKY HEHCIIPABHOCTH /MM 10 BPEMEHH
orpannueHus paboTsl Hacoca Torp, IIHUTETHHOCTH KOTOPOTO MOXKET OBITh 3aIpOrpaMMHpPOBAHA MOJIb-
30BaTeNEM.

6. HUHIAUKALOUA UHOPOPMAILMOHHBIX NAPAMETPOB
6.1 Mnpnkanus nHopMarMoHHBIX napaMeTpoB BeBogutcs Ha JKKU. O6muii BUI CTPYKTYpHI
MOJIb30BaTENbCKOT0 MEHIO NMIPUBEAEH HA PHCYHKE 3.

Tlo Ha3HAYEHUIO NOJIB30BATENBCKOE MEHIO MPHOOpa YCIOBHO pa3zieNeHo Ha ypoBHH — BEPX-
HUM 1 HOKHU.

Pucynok 3 — O6mias CTpyKTypa [0Jb30BaTeIbCKOT0 MEHIO
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6.2  Ypoeun menio BEPXHUM

6.2.1 VYpoBeHb MEHIO BEPXHUM IpeHa3Hau€eH JUIsl MHAWKAUU OKOH MEHIO KajeHaaps pe-
aJIbHOTO BPEMEHHU, COCTOSIHUSI KOHTYPOB U HacTpoiiku. Ilepexon Mex oy OKHaMH MEHIO B Ipezenax
JAHHOTO YPOBHS IPOM3BOIUTCS [0 HAKATUIO KHOIKK ~ ¥ OPTaHU30BaH 10 IIUKITY.
6.2.2 BHemHui BUJ OKHa IPOCMOTpa KaleHAaps pealbHOI0 BpEMEHHU U CEpUITHOro HoMepa

TK-TTR-02A npuBeaéH HIxXe.

Modudghuxayus | TTR-02A 15_04_19_}““"“‘ JOama 40-MM-IT
Ne190101 09:34 MH ][ ... L1etib Hedenu
Cepulinbli Homep - Ea— Bpems YY:mm

Ilepexon Ha yposenb HVDKHWU st yeTaHOBKH PEXXHMOB pabOTHI KIIallaHa U HACOCOB MPOU3-

BOJUTCS IIPH [UIUTEIHHOM (HE MeHee 4 ¢) HaKaTUU KHOIIKH '!} ” (mogpoGHee cMOTpH 7.6).
6.2.3 BuHemHuii BUJ OKHa IPOCMOTpPA COCTOSHUS B cucTeMax A U B nmpusenex Huxe.

Gucmema A . Texyuee sHa4eHue memnepamypsl T1
A |p Tco=8& 7~
CucmemaB i B» 1@ Tre=51°-{—"~ Tekywee snavenue memnepamypsl T4
GOCMOAHUE KOHMYDA: -wrererrr=""""
| -xoumyp knanaHa 6 paGome; Muzaem | - asapus 6 KOHMYpe Knanaxa,
- KOHMYP HACOCO8 8 padome; Muzaem - @8apuUs 8 KOHMYpPE HACOCOE;

“npofen’- KoHMyp & pexume «BbIKIT».

6.2.4 BHemHM BUI OKHA MEHIO YIIPaBJIEHHS KJIAIIaHOM Ha IIpUMepe cucTeMa A (aHaJIOTUIHO
JuIs cucteMsl B) mpuBenien Huxke.

Pestum pabombi.._ Cocmosnue konmypa™ .. TUn KoHmMypa ynpasnexsus knanaHom

A Bﬁquenue Knanaﬁi & CMOopPoHy:
- = = “MNT - omKpLIMB, *||," - 3aKDpBIMB.
..hx:iﬂ: 85° Tco=84°|
3adanHas memnepamypa-" T TeRywlee sHayeHue memnepamypsl

Mpumeyarue * - cumsonsl cocmoaHus;  “T7 - HeUCIpagHOCMb MepModamyLKa
“A7 - memnepamypa & asapuliqoll 3oHe
“3* - paboma no memnepamype ozpaHuyeHus
‘CTOMT - pexum pabomesl “CTOMM".

6.3  Yposenn menio HUJKHUI

6.3.1 Ypoenb Menro HYDKHUM npensasHauen 1 3a1aHus peskiMa paboThl KOHTYPA, BbI-
Boja Ha KK BpeMeHr HapaOOTKH KJIallaHa M HACOCOB, MX TIOYaCOBOTO apXHBa pabOTHI, yCTAHOBKH
KaJIeHIaps ¥ IporpaMMHUpPOBaHuUs afapeca mpudopa B cetn RS485, a Takke HacTpoKH mapamMeTpoB
KOHTYpa.

Tlepexon Mex Iy OKHaMH MEHIO B TIpeJieIaX JAaHHOTO YPOBHSI BO3MOXKEH [0 HAKATHIO KHOITKI

«“ 4}” M OpraHu30BaH 1o 1uKiIy. Bo3BpaT B ucxoqnoe okHo MeHto ypoBHs BEPXHUM npousBoaurcs
[PU HAXKATHH KHOTIKH %
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6.3.2 BHewHuil BUI CTPYKTYPBI MEHIO IPOCMOTPA TEKYLMX ¥ apXUBHBIX 3HAYCHHUI TeMIepa-
TYp Ha HpUMEpPE CHCTEMbI A (aHAJIIOTHYHO IJIs CUCTEMbI B) ynpaBiieHus KIIalaHOM MPHBEIEH Ha PH-
CyHKe 4.

r— . - T e T T T T B

‘ YpoeeHs BEPXHWA YpoeeHs HAHKHWIA I

\ |

‘ TA>@  Tco=84°C| '

» - | Tekylulne sHavYeHus Apxus

| el Teseci e P |

L le Te I |
1

| Bl co Lt —g%——% A> ‘CO" iy -7+ A>TH 15 anp 09y I

[ ,ﬂ_ T3%= 85" Tco= 84° |« —;— -4 Ta¢=852°C apx ¢ [«-=- T¥=85°C } I

1
T T TR L |
__________ X

‘ I‘SJ' A>D T HE O ! if\i A> “CO” o }--=-+{A>TH 15 anp 094 |

I 7 P1=0,55Mna| 1 |T1=844°C apx [« - T =84°C| |

e Te et |

| . S ——— ! H |

| RB® B T i 1S A> "CO" b - +{A> n 15 anp 094 |

| | IT¥=50° Tre=51°| | | |T2=11,1°C apx je->- T2 =11°C|
| B L [}

[ v i ¥ iy |
T e e X e e e e e o o o 1

IR0 hw B3 1 Bas "Co" b |- A> in 15anp0oa | |

I &7 Pp2=051MMa; | | |T3= OBPbLIB apxd f«->- T3 = - } |

[ L 2P i ¥ |
[ & I & i

| I A —_— L ¥

| L‘}J TTR-02A 15:04-191 | | B[A> "CO" i -S4 A> T 15 anp 094 :

| INe190101 09:34 MH| | T4 =56,1°C apxd j+-=- T4 =56°C|| |

______________ ! .

| I o te !

\ I

L __ _

Pucynox 4 — CTpykTypa MEHIO IPOCMOTpa TEKYIIUX U apXMBHBIX 3HAUCHUII TeMIepaTyp

Buenmawmit BUJ OKHAa NPOCMOTpa TEKYHIUX 3HAYCHHI TEMIIEPATYP NPUBEIACH HUKE.

Cucmema A (unu B) ... —r————————— e - Tun KoHmypa ynpaeneHus KnanaHoMm

Mapamemp (mepmodamyuk) " 3naveHue napamempa

Ha XKW moryT BeiBOAWMTLCA Creaylowme napamerphbi:

To — 3afjaHHan TemnepaTypa B HOpManeHoOM pekume paboTbl;

™ — 3afaHHas TeMnepaTypa B MOHWKEHHOM pexume paboTsl;

T — M3mepeHHana Temnepartypa ynpaenswowero TO1 (cuctema A);

T2 — n3aMepeHHan TemnepaTtypa T2 HapykHOro Boaayxa (cuctema A u B);
T3 — uamepeHHas Temnepatypa TA3 (cuctema A u B);

T4 — M3mepeHHan Temnepartypa T4 (cuctema A);

5 — vamepeHHan Temnepatypa ynpaensiowero TA5 (cuctema B);

T4 — WamepeHHan Temnepatypa TO6 (cucrema B).

Buemnuii Bua okHa npocMOTpa apXUBHBIX 3HAUCHUH TeMIlepaTyp NPUBEAEH HUXKE.
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e [l@MaE U 8PEMSA 8pXUSHOU 3aMucU

Cucmema A (unu B) .

1A> IH 15 anp 09y
Tit= 85° . ... BHaYEHUE Napamempa

| — —

Cumeons cobsimull:
“T* - HeucnpaeHOCHL MepModamyuka; “- [Napamemp (mepmodamyuk)

‘A" - memnepamypa & agapuliHol 30He;
“3|“- paBoma e pexume ozpaHuUNEHUS 1O MeMIepamype;
‘M- ocmanos pabomsi KOHMypa.

IlepemenieHue o apXUBy MPOU3BOAUTCS NP HAKATUU KHOIIOK “f” 51 “‘, BBIXO/JI M3 IPOCMOTpa

APXMBHBIX 3HAYEHUH — IPU HAXKATUU KHOTIKU L 3
CtupaHue apxyBa TEMIIEPaTyp MPOU3BOJUTCS MIPH ATUTEIFHOM HaXaTHH (HEe MeHee 4 ceK) KHOIKU

” ¢ HOCJIEAYIOLNM MOATBEPKACHUEM OIepaItu.

6.3.3 BaemHwuii BUI OKHA IPOCMOTPa HApaOOTKHU HACOCOB MPUBEIEH HIIKE.

.. CUMEOM KOHMYpAa HAacoCoe

Cucmema A (unuB) ...

tA> &
H1=000984 apx

Mapamemp (Hapabomka) " T BHaveHue napamempa, 4

Ha KK moryT BelIBOOUTLCA CNedyowne napameTpbl:

H1 — HapaGoTka Hacoca H1 (cuctema A);
H2 — HapaboTtka Hacoca H2 (cuctema A);
H3 — HapaboTka Hacoca H3 (cuctema B);
H4 — HapaGoTka Hacoca H4 (cuctema B) .

Bremmnnit Bun okna JKKU npocMoTpa apxnBa paboThl HACOCOB Ha IpUMeEpe CHCTEMBI A (aHa-

JIOTHYHO IS cCCTeMBl B) nmpuBenéH Hike.

o [lama u spema apxueroll 3anucu

Cucmema A (unuB) ... —————————===

-1A>TH 15 anp 094
H1= 60 MuH

Cobbimus 6 meveHuu vaca: =~ - HapaGomya Hacoca (1..4)

"7 " - aHewWwHes OMKMIOYeHUE pabomsi;

“Q* - omecymcmeue MennoHOCUmens;

‘3| “ - esod 8 pafiomy pesepeHozo Hacoca («ABP»)
“x" - Hem cuzHana paBomel Hacoca;

“P" - QdaeneHue e asapuliHoll 30He

IIepexon o apxuBy MPOM3BOAMUTCS MO HAXKATUIO KHOTIOK “f” u “‘, BBIXOJ1 U3 apXUBa Mpo-

U3BOJUTCS NPU HAXKATUX KHOIKY | 3
Crupanue apxuBa HapabOTKH HACOCOB IPOM3BOIUTCS P JUTUTEILHOM HaXKaTuH (He MeHee 4

CEeK) KHOIKU “«” C TOC/IELYIOLUM MOATBEPKIEHUEM OIEpaLUHU.
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Bremnuii BUI cTpyKTYpEI MEHIO IIPOCMOTpa HapaOOTKN HACOCOB U apXHBa UX pabOTHI HA IIpUMepe

cUCTeMBI A (aHAJIOTHYHO LTS CHCTeMbI B) mpuBenéH Ha pucyHKe 5.

- . ]
[ YpoeeHb BEPXHWW YpoeeHb HVIKHKIA |
JA>0  Tco=84°C| '
[ T1B>@  Tra=50°C | |
o BY | Tre=907C,
P48 Te |
I (Bia>@  co” bt
Tekyuiaa HapaboTka Apxus |
| *7ITH=85° Tco=84°| yiias hap P |
| i il il |==—==== e—————
e T o te |
| SlA-0 HY B ——:———tgﬁp ® |->+A>nH 15anpogu | |
| | P1=0,55 MMa - -1 --H1= 000984 apx e -2 H1 = 60 Mmun |
: | :
e te e e |
,,,,,,,,,, Lo !
| '&' B>@  “TB" 4T | ! lj_%_ A> ® -Soalasmm 15 anp 09y f| |
| : :_T_i:f= §Q"__'I'_r§i_51"__} : H2= 000894 apx ¢J|e-=-1 H2 = 00 muH |
et | e te |
: B0 Hw B3 |
| | ___P2=051Mra |
4% Te |
| SITTR-02A 15-04-19 | |
[ {Ne190101 09:34 MH | |
L ________ _

PucyHok 5 — CTpyKTypa MEHIO IpOCcMOTpa HapabOTKH HACOCOB U apXHBa paboThI

7. TMOATOTOBKA K PABOTE
7.1 OOmune moIoKEHHUS

IIpn nmoaroroBke k padote HEOOXOIMMO TTOAKITIOYATH MOLYJIb YIPABICHUS K HAPSDKSHUIO TUTaHUS
CETH B COOTBETCTBHHU CO CXEMOH IOIKITIOUEHNS, MIPUBEICHHON B IPUIIOKEHUH B, 1 BBIMONHAUTH MOCITE-
JIOBaTENHHO ONEpaLliy M0 HACTPOKe, IPUBEJCHHEBIE B 7.2 — 7.6.

7.2 TIporpamMmmupoOBaHHE YaCOB PEAIILHOTO BPEMEHH U JAaThl

Monyns ynpasiaenust TK-TTR umeer BcTpoeHHBIE Uachl peaabHOro BpeMeHU. IIpu noaroroske k
paboTe ciemyeT MpOBEpPHUTH NPABUIFHOCTh YCTAHOBKY JacOB M KAJIICHIAPS.

Jlnisa HacTpoiiku koHburypanuu Monyist ynpaeiaenuss TK-TTR-02A HeoO6X01uM0 BOWTH B MEHIO

«HacTtpoiika /lata u Bpemsi».

_|Hactpoiika OKHO MEHID NPOCMOMPAa-yemaHoeKy
‘|Datav epema @ damst U epems
HaYeHi L Mem,
poowauens | Jo  fw
Oata™ 15-04-19 7
Bpems 09:34 My |- Hers Hedemu
a T Bpems Ydim

H3meHenne 3HaueHus mapamMeTpa MIPOU3BOJUTCS C IIOMOIIBI0 HAKATHS KHOITOK “f” u “"’.
pameTpa mp: it Jii}
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[epememnienne Kypcopa 1 COXpaHEHHE ITapaMeTpa B IaMATH YCTPOHCTBA YCTaHOBICHHOI
JIaThl ¥ BPEMEHH TIPOM3BOAUTCS IIPH HAXKATHH KHOIIKU “«”, 0e3 CoXpaHEHHsI C BOCCTAHOBICHHEM

MPEKHEr0 3HaYCHUS — IPH HAXKATUU KHOIIKH L 3

7.3 Hactpoiika KoHpHTypanun
st HacTpoliky koHurypauuu Moxyist ynpasienust TK-TTR-02A HeoOX0oIuMo BOHTH B MEHIO
«Bb100p KOHUTypaLHN».

Kondurypanus MoxeT MpUHUMATH CIIETYIOIINE 3HAYCHHUS:

“CO+CO” — nBa KOHTYpa CUCTEMBI OTOILICHHUS;
“CO+I'B” — 01MH KOHTYp CHUCTE€MBbI OTOIUICHUS U OJHH
koHtyp ['BC; “I'B+I'B” — nBa xonTypa 'BC; “BBIKJI” —
OTCYTCTBYET.

W3menenune koHpuUrypaunu Moayist yrpasiennss TTR npor3BOIUTCsI ¢ MOMOIIBIO HAXKaTHS

”

KHOToK “ M ™ 1 ¢
Beixon m3 MeHIO € COXpaHEHHEM B HaMATH YCTPOWCTBA YCTaHOBICHHOW KOH(HTYpaIlH

TMPOU3BOAUTCA IIPU HAXKATUW KHOIIKH “«”, 0e3 COXpaHE€HHsA C BOCCTAHOBJICHUEM IPEKHETO 3HAUCHUSL

— IIPU HAXKaTUU KHOTKHU S

BHUMAHME: [TPX BbIXOJE M3 HACTPOWKN KOHOHUI'YPALIMU IO KHOIIKE
MPU MTOATBEPXXAEHWU ITPOU3BOANTCA YCTAHOBKA 3ABO/JCKUX ITAPAMETPOB B
COOTBETCTBUHU C TTPUJIOXKEHEM /1.
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7.4 Hactpoiika IMCKPETHBIX BXOIOB, BXOJOB M3MEPEHHUS TEMIIEPATYPhI U JABJICHUA

7.4.1 BHewHuii BUI CTPYKTYpBl MEHIO HACTPOWKU AaTUMKOB MPUBE/EH HA PHUCYHKE 6.

_________ e — —— —— — — — — ]
‘ YpoBeHb HXKHWW \ CuctemHas HacTpoiika \ HacTpoiika gatyvkos |
| al Lt |
} HacTpoiika -1 - -~ [luckpeTHsle l Metto Hacmpoﬂgu Ygae”"'n 5 :
] cueHana Ha exodax D1...D6.
| [aTYUKOB & | | 1 BXO‘.ﬂbI D1..D6 d Moopotiee cv. 7.4.2. |
‘ P Oatankn Metio Hacmpolku exodoe |
[ l memnepamype: T1...T6.
| i : TeM‘nepaTypu T g IModpobHee cm. 7.4.3. |
| e ~ |
| IR N R i e
| i 1 ¥ Modpobree cm. 7.4.4. |
[ e o |
L —_ e  — — — — — — — — — — — — — — — — — — — — — — — —_— —_ — = —

Pucynok 6 — CTpykTypa MEHIO HAaCTPOMKH TATINKOB (BXOJIOB)

7.4.2 BHemHui BUA CTPYKTYphI HACTPOHKH YPOBHSI TUCKPETHBIX BXOJOB IPUBEAEH HIKE.

. T T 1
[ - HKXXHWW \ CuctemHan HacTpoiika \ Hactpoika gatumkos \ [uckpeTHele Bxoabl |
‘ OuckpeTHble - % D1t Otknioy. HY% Ypoaers Ha exode “D1” cuzHana [
I Bxoakl D1..D6 ¢l -p- Ha 3aMblKaHWe 8HEWHE20 OMKMIYeHUS Hacocos |
| ! 1 |
| i ¥ A4 T @ |
| LES, D2 b OTkniow. H¥% Ypoeerit Ha exode 'D2" cuenana |
! Ha 3aMblkaHne BHEWHE20 OMKIMIOYEHUs HAcocoa
\ ! |
1 1
! ; 0 te |
| :.5 D3O Cyx. xop HY% Vpoeets Ha exode “D3" cueHana |
[ ! Ha pasmMblkaHue «cyxoll xod» Hacocos 1 u 2. |
1
! ! |
‘ H YpoeeHb Ha exode “D4” cuzHana I
[ «cyxotl xod» Hacocos 3 u 4. |
\ I
} Yposenb Ha exode "D5” cuenana l
HeucnpasHocmu Hacocoe T u 2. |
P
I |
\ |
| YpoaeHb Ha exode “D6” cueHana |
‘ HeucnpasHocmu Hacocoe 3 U 4. |
- - 1

Buemnuii Bua okHa HacTpoiiku mapaMeTpa Ha npuMepe Bxoa “D1” npusenéH Huxe.

Iy 1 Hacmpoiika akmueHoz0 ypoeHs
» D1 7 Otrnioy. HY% BHELUHE20 CUZHAINA OMKIKHEHUA

Ha 3amblkaHue Hacocos HY% Ha exode ‘D1”

Cuweon cuzrana -]
e | fw

Haumerosatiue exoda D17 Otknod. H¥% e AKIUBHBILT YPOBEHE ClZHANA

Ha 3aMblkaHue -1~ (muzaem,).

L e
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M3MmeHenue akTUBHOTO YPOBHS IPOM3BOAUTCS C MOMOIIbIO HAXATHsI KHOTIOK “f” u “"’. Ak-
TUBHBIA YPOBEHb CUTHAJIA HA BXOJIE MOYKET IPUHUMATP JBa COCTOSHHS — «Ha 3aMbIKaHUEY TN «Ha
pa3MbIKaHUE.

BbIxon U3 MEHIO ¢ COXpaHEHUEM B MaMATH yCTPOMCTBA yCTAaHOBIEHHOTO aKTHBHOTO YPOBHS

CHUTHaJIa MPOM3BOIAUTCS MPHU HAXKATUU KHOIKU “«”, 6e3 coxpaHeHHsI C BOCCTAaHOBJICHHEM MPEKHEro

3HA4YEHUS — IPU HAXKATUU KHOIIKHU | 3

7.4.3 K monymto ynpasienuss TK-TTR-02A noxkirouaroTes nmpeoOpa3oBaTenu CONPOTUBICHUS C
HOMHHAIIBHON cTaTHdeckol xapakrepuctukoi (gazee — HCX) Pt 500 wmm Pt 1000 B cooTBeTCTBHHU CO
CXEMOM, IPUBEICHHOMN B NPUIJIOKEHUU B.

JInst HacTpOHKY KaHAJIOB H3MEPEHNUS TeMIIEPaTyphl HEOOXOANMO BOMTH COTTIACHO PHUCYHKA 6
B MEHIO «/laTYNKH TeMHIepaTypsI».

CTpyKTypa MEHIO HaCTPOMKHU NapaMeTpoB KaHajla H3MEPEHNUs TEMIIepaTyphl IpUBE/IeHa Ha
pucyHke 7.

- ]
HVXXHWW \ CuctemHan HacTporka \ Hactpoiika gatumkos \ [latumkn Temnepatypbl |

| MeHro npocMompa-ycmarosku
Aaruniun | Tun patimka muna damyuxa memnepamyphbi.
Temnepatypbl ¢l |+ e Pt1000 Modpobree cm. 7.4.3.1.
s T .
'R[TT  Cmeuenne Merto ycmaroeku “0" kaHana

bty usmepeHus memnepamypsl T1.

! : +0.0°C . MNodpobHee cm. 7.4.3.2
e te
T2 CwmeleHue uamepeHus memnepamypel T2

|
|
|
|
|
|
|
|
ModpobHee cM. 7.4.3.2. |
|
|
|
|
|
|
|

Menio ycmaroeku “0” kaHana

Menio ycmarosku “0" kaHana
T6 CwmeweHune Y

+0.0°C

1 +0.0 °C

: T

I ___i _______ |___1

1

I T

s te

!1-— usMepeHuss memiepamypsl T6.

ModpobHee cm. 7.4.3.2.

Pucynok 7 — CTpykTypa MEHIO HACTPOUKHU TaTYUKOB TEMIIEPATyphbl

7.4.3.1 Bxop B meHro Hactpoiiku Tuna HCX TepmonaTunka npou3BOJUTCS IPU HAXKaTUU KHOII-

KA “«”. BHemrHmii BUI OKHa MEHIO IPUBEIEH HIKE.

Tun gatynka OkHO MeH Hacmpolku muna HCX
Pt1000 damyvukog memnepamypsl T1...T6.

le =

Tun patymka
Pt1000 -

e

M3meHenne mapamerpa (MUTAET) IPOU3BOAUTCS C MOMOIIBIO HAXKATHS KHOIIOK “f” u “"’.
Tun HCX tepMoaarunka Mo>xeT npuHUMaTh 3HaueHue Pt 500 umu Pt 1000.
BbIxon m3 MeHIO ¢ COXpaHEHHEM B IaMATH ycTpoicTsa ycraHosieHHoro HCX nartumka

- 3HEveHUe Napamempa (Muzaem).

MPOU3BOAUTCS IIPU HAXKATUU KHOIIKU “«”, 0e3 COXpaHEHUsI ¢ BOCCTAHOBJIEHUEM IIPEKHET0 3HAUCHHS
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— [IPU HAXKATUU KHOTKHU wN

7.4.3.2 B ciiyyae MosIBICHUU MOTPELIHOCTH U3MEPEHUS TEMIIEPATypPbl, KOTOPas MOKET BO3HUK-
HYTb NpU OOJBIIOH IJIMHE TOJKIIOYACMBIX K TEPMOJATYHKY MPOBOAHMKOB, HEOOXOAUMO BBIIOJIHUTH
KOMIICHCALIUIO COIPOTUBIICHUS IIPOBOJHUKOB B COOTBETCTBYIOIIEM KaHAJIEC U3MEPEHUSI TEMIIEPATyphL.

Bremnuit Bu 0OKHA MEHIO HAaCTPOWKHM KaHAIa M3MEpEHHs TeMIepaTypsl Ha npumMepe T1 (aHa-
noruaHo it T2...T6) npuBenéH HIDKe.

T1 CwmelleHne OKHO MeHI0 HAacmPOUKU KaHana
+0.0 °C uzMepeHus memnepamype: T1,
I [
Tepmodamyuk (T1...T6). - T1 CwmeweHne .. 3HaYeHUE Napamempa (Mu2aem).
+0.0 OC R

e

M3meHenune mapamerpa (MHUraeT) MpOU3BOJUTCS C MOMOINBIO HAXKATHUS KHOIOK “f” u “"”.
Juana3oH u3MeHeHus Temneparypsl oT Munyc 9,9 °C no mmoc 9,9 °C. Illar uzmenenus 0,1 °C
BBIX0 U3 MEHIO ¢ COXPaHEHHEM B IIaMATH YCTPONCTBA YCTAHOBJICHHOTO 3HAYCHUS IIPH HAXKATHH

KHOIIKH “«” 0e3 COXpaHEHHUs C BOCCTAHOBJICHHEM IIPEKHETO 3HAYCHUS — IT OU3BOIUTCA IIPHU Ha>Xa-
2

»

THH KHOTIKH

7.4.4 K monymo ynpasinenus TTR nogkirodaroTcst TaTUUKU 1aBICHUS C BBIXOJHBIM CUTHAJIOM
(4-20) MA B COOTBETCTBHH CO CXEMOI1, IPUBE/ICHHOI B IPHIIOKeHNH B.

Jly1s HacTPOHKHM KaHAJIOB M3MEPEHUS TaBJICHUS HEOOXOIMMO BOWTH COTJIACHO PHCYHKa 6 B Me-
HIO «/laTYNKN JaBJIeHHsD», BHIOPATh COOTBETCTBYIOIINI KaHAT U3MEPEHHs JaBJICHUS U NPH HE0OXo-
JVMOCTH YCTAaHOBUTH BEPXHMH JHANA30H AATUHKA.

Pucynoxk 8 — CTpykTypa MEHIO HACTPOMKH JAaTYUKOB JIaBJICHUS

M3meHeHne mapamerpa (MUTAET) IPOU3BOAUTCS C MOMOIIBIO HAXKaTHs KHOIIOK “ M 7 1

"’. BepxHee 3HaueHHe rana3oHa M3MEPEHUs AaBICHNS] MOXKET OBITh BEIOpAHO U3 psijia:

0,16 MIla; 0,25 MIla; 0,40 MIla; 0,60 MIla; 1,00 MIla; 1,60 MIIa; 2,50 MIla; “Het”.

Brixon u3 meHIo ¢ COXpaHCHUEM B IaMATH yCTpOﬁCTBa YCTAaHOBJICHHOTO 3HAYCHUSA

MPOM3BOAMTCS IIPU HAXKATUM KHOIIKU ““ €% ) 6e3 coOXpaHEeHUsI ¢ BOCCTAHOBJIEHUEM IPEKHET0 3HAUeHHs
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— [IPU HAXKATUU KHOTKHU wN

7.5 Hactpoiika napametpoB cucteM A u B.

7.5.1 Jlns mpocMOTpa WITH HACTPOIKK ITapaMeTpOB KOHTypa KilanaHa HeoOXOIMMO BOHTH cO-

TJIAaCHO PUCYHKY 5 B MeHI0 «HacTpoiika cuctembl A» miu «Hacrpoiika cuctembl By.

O6111a51 CTPYKTYpa MEHIO HaCTpOﬁKH napaMeTpOB Ha NPUMEPE CUCTEMbL A (aHaJIOFI/I‘IHO JJIs1 CUCTEMBI

B) nns tuna xonTypa «CO» u «I'B» npuBeneHa cooTBeTCTBEHHO Ha pucyHke 9 u 10.

YposeHb HUXHWUI \ CuctemHan HacTpolika \ HacTpoiika cuctembl A

HacTtpoiika
cUCTEMBI A

I’y
4
I
H

d

S

Cﬂ__,A) Pexkum KoHTYpa

MPOIr

R B N S S e L P e

&t

A> MNepvop Ynp.
Tynp= 10 MuH

2 e

A> Koadhdp. ¥Ynp.
Kynp=0.5¢/°C

0 Yo

A> MNonHbin Xona
Txop= 60 cek

& e

A= Temn. MNpadpuk
Tii=f(T2) d

T

| A> Temn. Hike

T®=1(T2) -0°C

Lo To

A> HepenbHbl
padpumk =

T

A> Mopor T4<Torp
BbIKN

T

A> Mopor T4>Torp
BbIKN

T

A> padchmk Orp.
T1i<f(T3) Boikn ¢

o T

oy

MpoaonxeHune

MeHio Hacmpoliku pexuma

KOHMYypa knanada cucmems| A.

ModpobHee cm. 7.5.2.

MeHto Hacmpoliiku nepuoda
ynpasneHus Tynp.
ModpobHee cM. 7.5.2.

MeHr Hacmpolku koaghguuu-
eHma ynpaneHusa Kynp.
ModpobHee cm. 7.5.2.

MeHio Hacmpoliku nonHozo
xoda Txo0d.
ModpobHee cm. 7.5.2.

MeHto Hacmpoliku epachuka
memnepamypHozo Tii=f(T2).
ModpobHee cm. 7.5.2, 7.5.3.

Menio Hacmpolku

memnepamyps! «HMXXE» T2,

ModpobHee cm. 7.5.2.

Merio Hacmpolku HedesbHoL
npozpammei.
ModpobHee oM. 7.5.5.

MeHio Hacmpoliku nopoza
ozpaHudeHus «Huwe» T4.
Modpobree cm. 7.5.2, 7.5.4.

MeHo Hacmpoliku nopoza
ozpaHudeHus «Beiwey T4.
ModpobHee cm. 7.5.2, 7.5.4.

MeHio Hacmpoliku e2paghukos
OgpaHUYeHUs;

Ti<f(T3) unu Tozp=f(T2).
ModpobHee oM. 7.5.2, 7.5.4.
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YposeHb HVPKHWI \ CuctemHas HacTpoiika \ HacTpoiika cuctems! A

[ lNpogomkeHne ]
T

lModpobree cm. 7.5.2 u 7.5.6.

| |
| |
| |
| |
| T |
| i MeHio Hacmpoliku pexuma |
>
| -1 A Hl?f}mm Hacocos yrnpasneHusi Hacocamu. |
| ! | 2 4epes Hin' ModpobHee cm. 7.5.2. |
| i ¥ © s MeHro Hacmpolku 3adepxku |
= 1
: (D A Tﬂeeeli?nomq. H% Ha nepeknoyeHue Hacoca Tox. :
| H ‘0*' Ge;: Modpobree cm. 7.5.2. |
1
1 - @ | ‘I} -
| | A> Mepeaanyck HY% Mero Hacmpolku epemeHu |
[ - Tha= 60 nepe3sanycka Hacocos Tna. |
| ! .m- M”: ModpobHee cm. 7.5.2. |
| : v 4 iRt MeHio Hacmpodku cuesHana |
| e A> CurHan asapuu ABAPMUA no yposhio |
| o memnepamyps! U 0agneHus. |
| |

Pucynok 9 - CTpykTypa MEHIO HACTPOIMKH apaMeTPOB CUCTEMBI OTOIUICHHUS (TUM KOHTYypa “CO”)
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YpoBeHb HVXKHWW \ CucTemnas HacTpoiika \ HacTpoiika cucTemel B

| |
| - =N MeHto Hacmpoliku pexuma |
| HacTpoiika B> Pexum koHTypa Komypa cucmems! B |
A = nePor ;
[ CnucTemsl T | 3 ¥ 5 IMNodpobHee cm. 7.5.2. |
| I v 1 Y |
| B Mepoayip. | ewteeneri mote |
| : . ynp= Ci“ ModpobHee cm. 7.5.2. |
| i B> T{::}a o ynl 2 MeHriw Hacmpoliku koaghghuu- |
[ IH— - Kyno= 0 5 c!"% eHma ynpaneHus Kynp. |
| ! ?ng_ : 5 % lModpobHee cm. 7.5.2. |
| I v 1 . |
| — MeHro Hacmpoliku nonHo20
| - B>Tn0nfbgé Xon xoda Txod. !
[ ! oA~ Ci" ModpobHee cu. 7.5.2. |
l | + O i MeHio HacmpoiiKu |
| = B> T?g: go‘f,‘(’:’“ a memnepamypsl «HOPMA» T, !
| : o e MNodpobHee cm. 7.5.2. |
| | |
| ! B>il'emn T Meio HacmpotiKu |
| - — T j)—. 40°C memnepamypsl « HUXE» T2, |
| } o = 2 Modpo6ree cm. 7.5.2. |
|
¥ ] . .
|
[ | B> HepenbHulit Mero Hacmpodky HedensHod |
| :1—— Fpacomk a npoapammbl. |
| I T p@ X S lNodpobHee cMm. 7.5.5. |
|
| * 1 .
| | B> Mopor T6<Torp Merw Hacmpodku nopoaa |
[ ILl— - BbIKI ozpaHudeHus «Huxe» T6. |
| l : 5 ModpobHee cm. 7.5.2, 7.5.4. |
[ | 2 i Mento Hacmpoliku nopoza |
| HH H LKL 1T
| * B> ﬁogsHKTJ;G)Torp ozpaHuyerus «Belwe» T6. |
| : | X ModpobHee cm. 7.5.2, 7.5.4. |
| ' s O i y |
! B> Pexim Hacocos MeHro Hacmpolku pexuma
| =1 H ynpaeneHus Hacocamu. |
[ | /3 depes Hiﬂ‘ NodpobHee cM. 7.5.2. |
| l A ' |
| | B> Mepekniod. H% MeHrrw Hacmpoliku 3adepxku |
.- - Tox= 120 Ha nepeknioyeHue Hacoca TOX.
[ i ?“i; ci"ﬁ MNodpobHee cm. 7.5.2. |
|
| | ¥ I N |
| Il.. B> Nepesanyck H% Merro Hacmpodiku SPEA_;BHU |
=1 Tns= 60 ruH nepesanycka Hacocoe Tnas.
| : - 5 ModpobHee cm. 7.5.2. |
| | v U iy Meto Hacmpoliku cugHana |
| <] B> Curnan asapun ABAPUS] o ypoetio |
| . d memnepamypkl U dasneHus. |
Lo _ ToopoGree cu. 7.52u7.56. _ |

Pucynoxk 10 - Ctpykrypa MeHI0 HacTpoiiku nmapamerpoB cucteMsl [ BC (tum xouTypa “I'B”)
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7.5.2 Criucok mporpaMMUpPYEMBIX MapaMeTpOB KOHTYpa MPUBEAEH B TaOIHIE 5.
Bx0/1 B MEHIO IPOCMOTPa-yCTAHOBKY IapaMeTpa IIPOU3BOLUTCS IIPU HAXKATUUA KHOIKH ““““ € 7 13-
p pa-y pameTpa mp: p

MEHEHHEe apaMeTpa (MHUraeT) NPOU3BOIUTCS C IOMOIIBIO HAXKATHs KHOIIOK “1” u “"’. Beixon u3
MEHIO C COXpaHEHHEM B ITaMSTH YCTPOUCTBA yCTAHOBIEHHOTO 3HAYCHHUS

TPOU3BOAUTCA IMPU HAKATHUN KHOIIKH & ”, 0e3 COXpaHCHUsA C BOCCTAaHOBJICHUEM IIPEIKHET'O 3HAUCHUS

— IIPU HAXKaTUU KHOIKHU N
Tabnuma 5

Napa-

HazHauvyeHue
MeTp

PexuM KOHTYpa knanaHa MOoXeT NPUHWMaTe cnegytolime sHaveHus:

— pa6ota octaHoBneHa (pexmm “CTOIM");

— pabora no BpemeHHoi nporpamme (pexum “MNporpamma’”);

- paboTa B NOCTOSIHHO HOpMankHOM pexume (pexum “Hopma™),

— paboTa B NOCTOAHHO NOHWKEHHOM pexume (pexum “Humxe").

Mepuod ynpaeneHus (Bpema peakunn CUCTEMbI) — MAKCUMAanNsHOe Bpems, Heobxo-

AMMOe ANA M3MEHEHUA TEMNEPATYPLl B CUCTEME PEryNUpPOBaHUA Nocne ynpasnsiowero

Tynp* | BO3QEHCTBIUA HA KNanaH.

[dwana3oH 3Ha4yeHus napameTpa: (1-60) MuH - ons TMNa kOHTYpa “CO”;

(30-120) ¢ - ang Twna koHTypa “T'B”.

Koaghgpuyuenm ynpaenenusn — epems paboTel B cekyHaax NpyBoAa Npu M3MeHeHuu

Temnepatypsl Ha 1 °C. [luanasoH sHaueHus napametpa — (0,2-2,0) ¢/°C.

Bpems nonHozo xoda — NONHOE BPEMSA KNanaHa W3 HWKHEND NONOKEHWS B BEPXHEES.

AwanaaoH 3Ha4veHus napameTpa — (10-180) c.

Temnepamypa “Hopma’— 3ajaHHOe 3Ha4YeHWe TemnepaTypbl ropsYeil Bofdkl ANSA

TMna koHTypa ‘TB". [ina Tuna koHTypa “CO" - 3T0 BbIMMCNEHHOE NO TeMNepaTypHOMY

Tt | rpadhviky 3afaHHOE 3HaYeHWe TemnepaTypsl TeNNOHOCUTENS.

AnanasoH 3Ha4yeHWs napameTpa: (10-120) °C - gna Tvna koHTypa “FB”;

T4i=f(T2) °C - ans Tvna koHTypa “CO”.

Temnepamypa “Huxe'— 3afaHHoe 3HayeHWe TeMnepaTypbl ropsdel Bodsl B Hepabo-

yee Bpems Ana Tuna koHTypa “IB”. [ina Tuna "CO" — 3agaeT aHa4yeHue TemnepaTypel,

T3 | Ha KOTOPYK MOXHO CHW3WTL TeMNepaTypHbIl rpacduk B HepaBoyee Bpems.

Anana3aoH 3HaqeHua napameTpa: (10 - 70) °C wnm “Beikn” - gna Tuna kouTypa “IB”;
(0 -10)°C - ANA TMNa koHTypa “CO0”.

Temnepamypa “OzpaHudeHue Huxe" — 3agaHHOE 3HAYEHWE OrpaHUYeHue Temnepa-

TYpbl TENNOHOCWUTENA (MNW BO3Ayxa B noMelleHun). MNpu ycnoeuM, korga usmepeHHoe

TepmogaTynkom TX 3HaYeHWe Temnepatypbl CTAHOBWTLCA MEHLLUE YCTAHOBMNEHHOM

3HaveHns Tx < Torp, nNpuOpUTETOM B YNPaBMNeHWW KnanaHom CTaHOBMTCA

<Torp | nogaepxaHwe 3HayeHns Temnepatypbl Tx = Torp, rae x=4 u x=6 cOOTBETCTBEHHO A4N1A

cuctemsl A v B.

AuanasoH aHa4yeHus napameTpa:

“Brikn” urn (10 - 150) °C - AnA TMna koHTypa “rB”;

“Boikn” unn (10 - 150) °C unu rpacouk Torp=f(T2) - AnA Tmna koHTypa “Co0”.

Pexum 3]
Knanau

Kynp*

Txon

Temnepamypa “OzpanuveHue eblwe” — 3afaHHOE 3HAYEHWE OrPaHWYEHWE Temne-
partypel TENNOHOCUTENA (MNW BO3AyXa B nomelleHun). MNpu ycnoeun, Korga uimepeH-
Hoe TepMoaaTyvkom TX 3Ha4veHue TemnepaTypbl CTAHOBWTBCH Gonblle yCTaHOBNEH-
Horo 3HadeHus Tx > Torp, NpUOPUTETOM B YNpPaBneHWW KNanaHoOM CTAHOBWUTCH
> Torp| nogaepwaHne 3HadyeHus TemnepaTtypbl TX = Torp, rae x=4 u x=6 COOTBETCTBEHHO ANA
cuctembl A m B.

Aunana3soH aHa4eHua napameTpa:

“Beikn” unw (10 - 150) °C - ANA TMna koHTypa “IB”;
“Boikn” unn (10 - 150) °C unm rpacomk Torp=Ff(T2) - ANA TMNa KoHTypa “COo".
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IIponomxenue Tabmumpt 5

Mapa-
MeTp

HaaHauyeHue

Pexum
Hacoca

Pexum paboms! KOHMYypa HacoCo8 MOXET NPUHUMATL 3HAYEHWA, NPUBEAEHHLIE B
Tabnuue 10

Tox

MNepuon oxuAaHMA curHana HemcnpaBHocTW. Ecnu B npomexyTok Bpemenn Tox He
nocTynaeT curHan o paboTe Hacoca, TO NpU YCTaHOBNEHHOM napameTpe
NPOW3BOONTCA NepeknyeHne Ha paboTy pesepBHOro Hacoca.

OuanaaoH 3HayeHus napametpa: (20...180)c.

Tnz

Mepuoa nepesanycka — 3a0aHHOe 3HAYEHME BPEMEHM, N0 MCTEYEHUW KOTOPOro nocne
HacTynneHws cobbITWA aeapwWk ABYX HACOCOB, paboTaloLlmx B NONepeMeHHOM PeEXMME,
LMKN yNpaBneHna Hacocamn aeapvy No AByM Hacocam, paboTatowmx B nonepemeH-
HOM pexume.

[wanaszoH 3HavyeHus napametpa: (Beikn, 10...120) MuH.

<TaB

Temnepamypa “Asapusi Hu¥e” — 3af0aHHOe 3HayeHWe aBapWitHO Temnepartypbl
TENNoHOCUTENA (MNKM BO3A4yXa B nomeweHwk). Mpwu ycnoeBwuW, Korga W3mepeHHoe
TepMogaTykom Tx 3HaueHWe TemnepaTtypbl CTAHOBWTHCA MEHbLUE YCTaHOBMEHHOMO
3HaveHus “<Tar” eknodaetca pene "ABAPWMA" w uHaukatop “Pexum” - HauuHaet
MWraTh KpacHbIM LBeTOM. Homep TepmoaaTyvka MoxeT BbiTh cnegyowmm: x=1...6.
[lvana3oH 3Ha4eHuA napameTpa:

“Breikn” wnu (10 - 150) °C - Ansi Tuna KoHTypa “IB”;
“Bbikn” unm (10 - 150) °C - Ans Tuna koHTypa “CO".

>Tae

Temnepamypa “Asapus ebiwe” — 3a0aHHOE 3HAYEHWE aBapWMAHOW TemnepaTypbl
TennoHocutens (unw Bo3ayxa B nomewewuy). lMpw ycnoeuw, Korga wamepeHHoe
TepMoaaTyukom TX 3HaYeHWe TemnepaTtypbl CTAHOBUTLCH GONblUE YCTAHOBMNEHHOMO
3HaveHuna “>TaB BknwuyaeTcAa pene ‘ABAPWMA" u uHoukatop “Pexum” - HauuHaet
MUraTb KpacHelM UBeTOM. Homep TepmoaaTyvka moxeT 6bITh cnegylowmmM: x=1...6.
[uanasoH 3HaYeHUs napameTpa:

“Brikn” unu (10 - 150) °C - Ans TMna KoHTypa “I'B”;
“Boikn™ mnm (10 - 150) °C - ANs TMNa koHTypa “C0o".

<Pap

>PaB

HasnerHue “Asapus HUXe” — 3afaHHOE 3HAMEeHWE aBapWAHOro OaBMNEeHWs TensoHo-
CHUTEens. |_|plr'l YCnoewwW, Korga naMmepeHHoe pfOasneHve CTaHOBWTBECA MEHBLUE YCTaHOB-
neHHoro 3aHadeHua Px<Pae skniouaetca pene "ABAPWA" w wHgukatop “Pexwm”
Ha4YuMHaeT MUraTe KpacHbIM LBETOM.

Homep aatyvka pasneHna moxeT BeiTek: x=1 - ANA cucTemel A, x=2 - ans cuctemel B.
Owana3zoH 3HavyeHWs napametpa: “Boikn” unw (0,16 — 2,5) MMa.

faeneHue “Asapus ebiwe"” — 330aHHOE 3HAYEHUE ABAPWIHOIO AABNEHWA TEMNOHO-
cutens. MNpw ycnoBuu, Korga uamMepeHHoe [aBreHdve cTaHoBMTLCA Bonblue yCcTaHoB-
neHHoro 3HaveHus Px>PaB skniovaetca pene “ABAPWA” u wHaukatop “Pexmm”
Ha4YWMHaeT MUraTe KpacHeIM LBETOM.

Homep gatyuka AasneHWa mMoxeT BbiTb: X=1 — ANA cMcTeMbl A, X=2 — Ans cUcTemsl B.
luanasoH 3HayeHwus napameTpa: “Beikn” unm (0,16 — 2,5) MMa.
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Tabyuma 6

Napa-

HazHauveHue
MeTp

Beikn YHPBBHEHUB Hacocamu 8bIKIMHKYEHOD.

H'z yepea cyT. — nonepemeHHasn paboTa HacocoB HY: yepes cyTku B cucTeme A;
H': 4yepea Heg. — nonepemeHHas pabota Hacocos H'z vyepes Heaeno B cucteme A;
H': yepea mec. = nonepemeHHas pabota Hacocos H': yepes mecs B cucTeme A;
“H1/2” | BrmioyeHa 3awjuma om omeymemeus mennoHocumens no cuaHany Ha exode ‘D3’
Mpu Hanuyuu Ha exode “DS” cuzsHana HeucnpaeHocmu 8 pabome Hacoca nNpou3eo-
dumcs eeod 8 pabomy pe3epeHo20 Hacoca.

HocmynHa ghyHKYUA eHewHez0 ynpaeneHus pabomod Hacocoe no exody "D1"
Pa6oma Hacoca 1 8 cucmeme A.

“H1" | BrmroyeHa 3awuma om omeymcemeus mennoHocumens no cusHany Ha exode “D3”.
HocmynHa hyHKUUA eHeWwHez0 ynpaenexus pabomol Hacocos o exody “D1”.

Paboma nacoca 2 8 cucmeme A.

“H2" | BrnroyeHa 3awuma om omeymemeus mennoHocumens no cusHany Ha exode ‘D3”.
HocmynHa ghyHkyus eHellHe20 ynpaeneHus pabomoli Hacocoe ro 8xody “D1".

H%: yepes cyT. — nonepemenHan paboTa Hacocos HY: 4epes cyTku B cucteme B;
H%: yepea Hen. — nonepemeHHasn paboTta Hacocoe HY yepes Hegeno B cucteme B;
H%: yepes mec. — nonepemeHHas paborta Hacocoe H% Yepes mecsy B cucteme B;
“H3/4” | BkmioyeHa 3awjuma om omcymemesus mennoHocumens no cuaHany Ha exode ‘D4
Mpu Hanu4uu Ha exode “D6” cusHana HeucnpasHocmu & pabome Hacoca npou3eo-
dumcs seod 8 pabomy pe3epeHo20 Hacoca.

HocmynHa ghyrkyus eHewHezo ynpaeneHus pabomoi Hacocos o exody “D2".
Paboma Hacoca 3 8 cucmeme B.

“H3" | BrmovyeHa 3awuma om omeymcemeus mernnoHocumens no cusHany Ha exode “D4”,
HocmynHa ghyHKUUS sHeWwHe20 ynpaeneHus pabomol Hacocos o exody “D2”".
Pa6oma Hacoca 4 e cucmeme B.

“H4” | BrnroyeHa 3awuma om omeymcemeus mennoHocumens no cusHany Ha exode “D4”,
HocmynHa ¢hyHKUUS sHeWwHe20 ynpasneHus pabomol Hacocos no exody “D2".

7.5.3 Hactpoiika TemnepaTypHoro rpaduka.

Jlnst mpocMOTpa-yCTaHOBKH TEMITEPAaTypHOTO TpadiKa PEryIupOBaHUs HEOOX0AUMO

BOWTHU C MOMOIIBIO HAXKaTHsI KHOIKU “«” (cMm. pucynok 9) B Menio «Temmn. T'pagux TX(=f(T2)».

BBox 3HaueHmii TeMneparypHoro rpaguka “remmneparypa mnojaadu (00paTku) - TeMreparypa
HapyKHOTO BO3/yXa~ MPOU3BOAUTCS IO IIECTH TOYKAM ONOPHOW TeMIepaTyphl (TeMIepaTypa Hapyx-
HOTO BO3/lyXa), HaUWHas ¢ MUHAMAIbHOTO 3HaueHns1 MuHyc 25 °C.

Jnana3zon BBoAMMBIX 3HaueHU# Temrepatyp oT 10 go 150 °C, mar ycranosku 1 °C. [Ipu mpo-
MEKYTOUHBIX 3HAYEHHUAX TeMIepaTyphl HapyXHOro Bo3myxa TTR Beramciser tpeOyemoe 3HaueHHE
3aJaHHOM TeMITepaTyphl IyTEM alpOKCUMaNnH rpaduka.

JInst orpaHUYeHHsT MAaKCHMAIbHOTO ¥ MUHUMAJIBHOTO 3HAUSHUS TEMIEPATYPhI TEINIOHOCHTENS B
TEMIIEpaTypHOM rpauKe BBOJSTCS MAPAMETPHI COOTBETCTBEHHO T tmax u TXtmin.

JIyIs oTIepaTUBHOTO CMEMNIEHHsI BCEX TOUEK TeMITepaTyphl TEIUIOHOCHTENs rpaduka BBOAWUTCS
napamerp CMeIIeHHs TeMIeparypHoro rpaduka. Jnanason usmenenus ot munyc 9,9 °C no mioc 9,9
°C, mrar usmenenus 0,1 °C

[TpumMep BHENIHEro BUa TeMIepaTypHoro rpaduka npuBeaéH Ha pucynke 11.
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Pucynok 11 — TemneparypHslii rpaduk

CTpyKTypa HaCTpOUKH TeMIlepaTypHOro rpaduka Ui CUcTeMbl A (aHaJOTHYHO I CHCTeMBl B) 1 npu-
Mep NporpaMMHIpoBaHus TOUkH Nel rpaduka mpuBeneHEI Ha pucyHKe 12.

:— ...HV>XXHWIM \ CuctemHan HacTpoiika \ HacTpoiika cuctemsl A \ Temn. Mpadomk —:

| N A> Temn. [Npadmk BepxHee MeHo Hacmpoliku |

| : Tit= f(TIE) d memmnepamypHo20 epaguka. |

(- +& |

| A> Tpacuk 1(T2) Menio HaCMPOUKY O2paHUYeHUA |
4+ — o MaKcuMansHol memnepamyphi

| ! Makcumym  81°C epacpura |

‘ .

o I e 1 |

I A>Tpacduk  f(T2) = A>Tpacduk (T2 | Metio Hacmpodku moyku Ne |
- P 3 P <

| : T2=-25°C 81°C &= T2:._25°C .81°C memMnepamypHozo epaguka. |

T

! : o v !

l 'L‘_ A>lpaduk  f(T2) / Temnepamypa Merro Hacmpodiky mouku Ne2 |

| * T2=-15°C 70°C mennoHocumens memnepamypHozo epagbuka. |
! Muzaem).

| : L I j} ______ # _{_5_ . ( ) |

I ! 3 I A>Tpacuk  1(T2) | Onoprasa memnepamypa  Metrw Hacmpodku moyku N93...5|

: :* - ] ! (HapyxHbil 8030yx). memnepamypHozo epacpuka. :

L 4 & |
: A>Tpachuk  1(T2) MeHw Hacmpodiku moyku Ne6

: r__, T2=10°C  40°C memMnepamypHozo apaguKa. :

+ T

|

| ! Y 'ri oK f:Tg) MeHio HacmpoliKu oeparudents |

| = P : MUHUMansHol memnepamypst |

| MM:VIM\_JM 3? C epagbuka. |

| : ' o 4 v Merio Hacmpoliku cMeweHus !

| A>Tpadmk  f(T2) [
- Cwewene 0.0°C moyex memnepamypHozo

| w : epachuka. |

_ e e e puj

Pucynok 12 - CTpykTypa MEHIO HACTPOHKH TEMIIEPATypPHOTO IpaduKa

H3menenue mapamerpa (MUIraeT) IPOU3BOIUTCS C IOMOIIBIO HAXKATHUS KHOIIOK “f” )
P p p it Jii\

"’. 3aBojiCKHe HACTPOMKH ITapaMeTpoB rpadyika MPHUBEICHBI B MpuiioxeHnH E.
BBIX01 M3 MEHIO C COXpaHEHHEeM B IaMsTH YCTPOWCTBA YCTAHOBJICHHOTO 3HAYEHHMS

TMPOU3BOAUTCA IIPHU HAXKATUU KHOIIKH “«”, 0e3 COXpaHC€HHA C BOCCTAHOBJICHUEM IMPEKHETO 3HAUYCHUS

— [IPY HAXKATUU KHOIKHU N



PykoBoactBo no akcnnyatauum TK-TTR-02A
7.5.4 Hactpoiika GyHKIUH OTpaHIMYCHHUS TETUIOHOCUTEIIS.

B mopyne ympasnenust TK-TTR nocrynna GyHKuust BepxHero (MM HM)KHET0) OrpaHHYEHHS
TeMIepaTyphl TEIUIOHOCHTENSI 10 MECTy yCTaHOBKH TepMojardnka TX, rae HoMep TepMoJaTduKa Mo-
JKeT NPUHUMATh 3HaueHHe X=4 U X=6 COOTBETCTBEHHO [yl CUCTEMBI A U B.

B ciyyae ycranoBku napamerpa orpanudenue Boiie “TX>Torp” u mpu ycioBuH, KOrja U3MEpEeHHOE
TepMozaTyukoM TX 3HaueHHE TeMIepaTypbl CTAHOBUThCS OOJIbIIe yCTaHOBIEHHOTO 3HaYeHus “Torp”,
NPHOPUTETOM B YIPABJICHUH KIAIAaHOM CTAHOBHUTCS MOJJEp)KaHUE 3HAueHusl Temmeparypbsl Tx <
“Torp”. IIpu ycranoBke “Torp”=BsIkiI QyHKIUS OrpaHNYEHHUS BEIKIIOYCHA.

B cnyuae ycraHoBku mapamerpa orpanundeHue Hwxe “Tx<Torp” u mpu ycnoBuM, Korjaa u3MepeHHOe
TepMojaryukoM Tx 3HaueHHe TeMIepaTyphbl CTAHOBUTHCS MEHBIIE YCTaHOBICHHOr o 3HaueHus “Torp”,
MPHOPUTETOM B YIIPaBIECHUH KIallaHOM CTAHOBUTCS MOJAep KaHUE 3HAUEHUS TEMIIEPATyPhI

Tx > “Torp”. Ilpu ycranoske “Torp”=BrIki ¢pyHKIHS OrpaHIICHHS BHIKIIOUCHA.

B ciyudae ycranoBku nmapamerpa “Torp”=I'PA® orpanuueHue TemiepaTypbl TEIDIOHOCUTENS MIPOU3-
BOJUTCSI TIO TEMIIepaTypHOMY rpaduky. B 3ToM ciydae B cTpyKType MEHIO HACTPOMKH HOSBISETCS
JOTIOJIHUTENIFHOE OKHO Ui BBoja rpaduka temmeparypsl orpanmdenus BBIIIE «Tx>f(T2)» wmm
orpannuennsi HUKE «Tx<f(T2)». Beox touek rpaduka Torp=f(T2) orpanuueHus TeMepaTypbl Tem-
JIOHOCHUTEJIA JUISl COOTBETCTRYIoMIero Tepmoaarduka (T4, T6) npon3BoAUTCS aHAIOTHYHO BBOXY TEMIIE-
patypHoro rpaduka peryiaupoBanus (cM. 7.5.3).

IIpumeyanue — IIpu 0TCyTCTBUU YCTaHOBKM OrpaHudeHHs TemrepaTypsl T4 u T6 mo temmepa-

TypHOMY IpaduKy (3aBOACKHE YCTAaHOBKH), JOCTYIIHA B COOTBETCTBYIOIIEM KOHTYPE OTOIUICHUS (DyHK-
IUsT OTPaHUYEHHS 3aJaHHOH TeMIepaTyphl TEeITIOHOCUTEI, TI0/1aBaeMyIo IIOTPEeOHTENI0, He BHIIIE 3Ha-
yenuii Temneparyproro rpaduka Torp=f(T3) TemnoHocuTeNs U3 TEIIOCETH.
B aTOM cityqae anroput™ paboTsl cienyromyi. Berdaucsercst B COOTBETCTBYIOIIEH cHCTeMe 3aJaromast
TeMriepaTypa mo rpaduKy HapykHoro Bosayxa T3{=f(T2). Jlaiee BBHIMHCIAETCSA TEMIEpaTypa OTpaHH-
4eHus 1o rpaduxy temnonocutens cetu Torp=f(T3) u cpaBuupaercs ¢ Tt Ilpu ycnosuu Tt > Torp
HOAJepKaHUE TEMIIepaTypbl TEIUIOHOCHTENs OyIeT IpOW3BOJUTHCA IO TpadUKy OTPaHUYCHUS
Torp=£(T3).

7.5.5 IlporpaMMupoBaHue HEJEIBLHOM MPOrpaMMBbl

B pexxume “Ilporpamma” Bo3MOXKHA yCTaHOBKA ISl KXKJOTO JHS HEIENH A0 OBYX IE€PUOOB,
COCTOSIINX M3 Hayala U KOHI[A BPEMEHH JIeHCTRHS ycTaHoBKH Temneparypsl HOPMA T3t u HUDKE T
(cM. pucyHok 13).

t,°C
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T T T T T T T T, u
T3(2) TLH1) T2(1) TLH2) T2(2) TLH1) (1)
MH ——» Bt » Cp >

Pucynok 13 - BpemeHHoi1 (HeenbHbIN) Tpaduk

IMpu nepexone Bpemenu cytok TK-TTR npomomkaer paboTy 1o npeamecTByromieil BpeMeHHOi
YCTaHOBKE TEMIIepaTyphl 1O HACTYIUICHUS] HOBOH.
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CTpyKTypa MEHIO HACTPONKH HEelleJIbHOro rpaduka 1 mpuMep mporpaMMHpOBaHUS
BpemenHoro nepuoga Nel “HN)KE” B moHenensHNUK IPUBEACHEI HA PUCYHKE 14.
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Pucynoxk 14 - CtpykTypa MEHIO HAaCTPOHKH BPEMEHHOTO (HeAeNbHOTO0) rpaduka
M3meHenune mapamerpa (MUTAET) IPOU3BOAUTCS C MOMOIIBIO HAKATHs KHOTIOK *“ M ™ 11

"’. Jwnana3on u3menenus napamerpa — (0-23) .

IIpu 3HaueHnn mapamerpa “--:--” BKIIOYEHUE COOTBETCTBYIOIIETO TEMIIEPATYPHOTO PEXHUMA
HUTHOPHPYETCS M IPOA0IDKAET padoTaTh NpeIbIIyIas yCTaHOBKa.

CoxpaHeHHe YCTaHOBJIEHHOTO 3HAUEHHMS TapaMeTpa B MaMsATH YCTPOICTBA IPOU3BOANTCS

TP HAYKaTUU KHOTIKH “«”, 0e3 cOXpaHEeHHUs ¢ BOCCTAHOBJICHUEM NPEKHETO 3HAYCHUS — IPH HAKaTHH

»

KHOTIKH
[pumevanus

1 I1pu OTCYTCTBUH B HE/IeIbHOM TpadyiKe YCTAaHOBKH TEMITEpaTyphl ISl BCEX THEH Helesn
TTR B pexxume “Ilporpamma” Gyaer moiepKUBaTh 3alaHHOE 3HaUeHHe TeMrepaTypsl HOPMA.

2 Jlng Tuna KOHTypa ynpasieHus kianasa “I'B” npu ycranosnenHoM napamerpe “T = Bikn
BO BpeMs IeHCTBUS B HeJlesIbHOM nporpaMMe yctaHoBKU “T ” mpou3BoANTCS 3aKpbITHE KIIAllaHa.
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7.5.6 YcranoBka curaana ABAPUS o ypoBHIO TeMIlepaTyphl U TaBICHUS

Crpykrypa HacTpoliku curaana ABAPHYS no ypoBHIO TeMiepaTyphl U 1aBJICHUS Ha IpUMepe
cucTeMbl A (aHAJIOTMYHO 1 cucTeMbl B) npuBenena Ha pucyske 15.

I[_ ...HVDKHUIN CuctemHas HacTpoiika\ HacTpoiika cuctemsl A\ CurHan asapum |
| ] A> CurHan asapum Bepxree MeHio Hacmpoiiku |
| : a unmepepeiica cesau RS-485. |
I |
| e 1 |
I 4 | Hacmpolika asapuiiHozo
: o> |A> laTmk  Tas 5 A>fatumk  Tas | | mepwodamuuka (T1...T6) :
| : ry T4 T * 1 T4 8 cucmeme A |
| B ii} ““““““““““ 7 |
| \'& > | A> Asapus T4<Tae -%—P A> Apapus T4<Tas | 3 | Mewio nacmpolixu memne- |
| | BLIKN PRASE BLIKN mypkl agapuu HKE |
| . —
o i - e e - !
[ s v a [ |
| L_ > | A> Apapuna T4>Tae = A> Aeapus T4>Tas _CE'_: MeHio Hacmpolku memne- |
(- BbIKN SRASH BbIKN mype! asapuu BbILLIE |
I
(I H S . |
‘ 4 |
I v a ! |
| L‘_ > | A> Asapua P1<Pae _t_5+ A> Asapua P1<Pag| & | Menio Hacmpodku daenenus |
| BbIKN -~ BbIKN asapuu HXE |
I H & . |
) 4 |
(I ¥ a ! |
| L E A> Aeapua P1>Pag T A> Agapus P1>Pag| 1 Menio Hacmpoiiku daenenus |
| BbIKN - —— 1 BbIKN asapuu BbILUE |
L J

Pucynok 15 - Ctpykrypa MeHro HacTpoiiku curnana ABAPU S

H3menenne mapamerpa (MUTaeT) IPOU3BOJAUTCS C ITIOMOIILIO HAXKATUS KHOIIOK “1” " “"’.
p p P it

Jyana3oH H3MEHEeHUs aBapuiiHOTO HoMepa Tepmoaardnka ot T1 go T6.
Jlyana3oH yCTaHOBKH 3HaueHHs aBapuitHON Temneparypsl — “Bpxin” wmm (10...150) °C.

Jlatuuk nasnenust P1 u P2 coorBercTBeHHO Miist cucteMbl A 1 B.
Jlnama3oH ycTaHOBKH 3HaueHHs aBapuitHOro nasienus — “Boika” umu (0,01...Pmax) MIla, rae Pmax
COOTBETCTBYET BEpXHEMY 3HAUCHHUIO IIIKAJIBI H3MEPECHNUS TaTYNKa AaBieHus (cM. 7.4.4).

COXpaHCHI/Ie YCTAHOBJICHHOI'O 3HAYCHU NapaMeTpa B aMATHU yCTpOﬁCTBa MPOU3BOAUTCA

TIPY HAOXKaTHUH KHOTIKA “«”, 6e3 coXpaHEeHHs C BOCCTAaHOBIICHHEM IIPEXKHET0 3HAYEHNS — TP HAXKATHU

”»

KHOITIKH “



PykoBoactBo no akcnnyatauum TK-TTR-02A
7.6 Hactpoiika unrepdeiica csa3u RS485
ITpu moaroroske TK-TTR k pabote B cetn uutepdeiica RS485 cienyer mpoBeputh U mpu

HEOOXOAUMOCTH YCTAaHOBUTh CETEBBIC HACTPOMKH — aJ[pec B CETH, CKOPOCTh U MPOTOKOJ oOMeHa. JTis
3TOro HeOOXO0AMMO BOHTH B MeHIO « HacTpoiika cBSI3W», CTPYKTYpa KOTOPOTO PUBEICHA HUKE.

r- - - - T T 7
| YpoeeHs HUXHWI \ CuctemHas HacTpoika \ HacTpoiika ceasun |
l N Hacrpoiika BepxHee mMeH0 Hacmpotiku !
| 1 CBA3M P uHmepcepedica cessu RS-485. |
I [ |
(. (- m s ———— oo 1 \
1
I v a al B \
| e Agnpec Modbus = Agpec Modbus 1 Meno Hacmpoiu adpeca |
| ! 001 e -1 001 8 cemu Modbus. ‘
] 4 |
I e - |
| H | iy ¥ a | ‘
| e CKopoCTb CBA3U —@-b Cropoctb cesan | € | Mento Hacmpodku \
| 115200 6ut/c  [&--{ 115200 6ut/c CKOPOCMU CeASLL ‘
1 + |
| H H | \
- m e m oo -=A
I H ‘, & ¥ Cﬂ ! ) \
I | %[ Pexum Modbus | -5 Pexum Modbus | < 1 Mento Hacmpotiku |
| o RTU +‘§_ RTU o npOMoKona ceasu. \
I \

Pucynok 16 - CtpykTypa MEHIO HaCTPOIKH CETEBBIX TapaMETPOB

W3menenne napamerpa (MUraeT) NPOU3BOJUTCS C HOMOLIBIO HAKATUSA KHOIOK . U
p p p Juis

“"’. H3meneHune ceTeBoro ajapeca OpraHu30BaHo 1o UKy oT 1 10 246.

M3menenne ckopocti 0OMeHa OPraHU30BaHO 110 LUKIIY ¥ MOKET IPHHUMATH CIIEAYIOIINE 3Ha-
yeHus: 2400, 9600, 19200, 115200 Gurt/c.
IIporoxon oOMeHa MOXKeT IpHHUMATE cienytonue 3HadeHns: Modbus-RTU, Modbus-ASCII. Coxpa-
HEHHE YCTaHOBJIEHHOTO 3HAYEHHUS IIapaMeTpa B MaMATH YCTPOHCTBA MPOM3BOJUTCS MPU HAKATUH
KHOTIKH “«”, 0e3 COXpaHEeHHs ¢ BOCCTAHOBJIEHUEM IPEKHETO 3HAYEHHS — IPH HAXKATUU KHOTIKH »N

”»
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7.7 «BBICTpBIC» HACTPOWKH PEKMMOB pabOTHI KOHYpa KilaliaHa i HaCOCOB
7.7.1 Jlns yCKOPEHHOTO M3MEHEHHMS IT0JIb30BaTeIeM peXUMa PaboThI KOHTYpa yIPaBICHUS

KJIAIaHOM U HaCOCOB IPEAYCMOTPEHO BO3MOXKHOCTB «OBICTPBIX» HACTPOEK, CTPYKTYPa MEHIO KOTOPBIX
MIpUBECHA HA pUCYHKe 17.

YposeHs BEPXHWM YposeHb HVXHUIA \ «BbicTpble» HACTPOMKI

| |

| |

| HavansHoe okHo npocmompa |

| A>@  Tco= 84., c cocmosnHus 8 cucmemax Au B. |

| B-0 Tre= 5+0 c ModpobHee cm. 6.2.2. |

o L 4 |
| 2 ! -

B I o T s e

L T¥%= 85° Tco=+84° e =2 o @ nPor Modpotree cw. 7.7.2. :
! R 4

| v ! _

| R[AD HA B LA 2> Pavum nacocos|  MeHio Hacmpotiku pexusia |
e =S Hacocoe e cucmeme A. |
| P1=0,55 MMa |« -=- H¥% yepes He

| ! - 3 2 Yepes Hen, Modpobree cM. 7.7.3. |

(. R ity |
I * cﬂd -

| 1%Es@ T8 T S B> Pexum xorTypa Mento Hacmpoliku pexuma |

- <3 KOHMypa knanaxa e cucmeme B.

I ™7 T3%=50" Tra=51° [« 2 @ npPor

| : ¥ lMNodpobHee cm. 7.7.2. |
| ‘ @ | ﬁ} |

| ¥ h ad ~

| :‘5 B>0  H% B3 B> Pewum nacocos|  Mero nacmpoku pe;wMa |
o P2=0,51 MMNa [« ® H34 yepes Hen Hacocos & cucmone 5. |

| ! ! % N MNodpobHee oM. 7.7.3. |

|

| : ¥ {5 1 ﬁ |

I 1 B[TTR-02A 15-04-19 |

| Ne190101 09:34 MH |

' |

' |

' |

Mpumevanue — “Ad* - gnuTensHoe HaxaTue (He meHee 4 ¢) kHonku “ ¢
Pucynok 17 - CtpykTypa MeHI0 «OBICTpOiD» HACTPOHKH pesKuMa paboTh

7.7.2  BHemHuWi BUA OKHAa MEHIO HACTPOMKH pexxnMa paboThI KJIaraHa Ha MIPUMepPE CUCTEMBI
A (aHanorum4Ho 11t cUcTeMbl B) mpuBenén Hmke.

Pexum paboTsl KOHTYpa yIpaBIeHHs KJIAIaHOM MOXKeT IPHHUMATh CIEAYIOIIHe
3HAUCHUS:

— pabota octanosnena (pexum “CTOIT”);
— paboTa 1o BpeMeHHoi#i nporpamme (pexxum “TIPOI™);
— paboTa B OCTOSIHHO HOPMAJILHOM pexxumMe (pesxum “HOPMA”);
— paboTa B MOCTOSIHHO IIOHMKEHHOM peXHMe (PEKHM
“HUXE”); “Pyun. ymp.” — paborta B pexunme “Pydnoe
ynpasieHue”.
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A> PEE)]KMH;STYDE [ PEIKUM KOHMYPA KNanaHa
12 I=s ,
A> Pexum KoHTypa ... Tekywee cocmosHue napamempa
@ npor 1 (mMuzaem).
I

H3meHenune mapaMmeTpa (MUTaCeT) IPOU3BOAUTCS C ITIOMOIIBIO HAXKATHS KHOIIOK . ”n “"’.
p p p i}
BbIxon U3 MeHIO ¢ COXpaHEHUEM B AMATH YCTPOICTBA YCTaHOBIEHHOTO 3HAYECHUS
TPOU3BOJUTCS MIPU HAXKATUU KHOIIKU “«”, 0e3 cCOXpaHEHUS ¢ BOCCTAHOBJICHUEM IPEKHETO 3HAUCHHUS
— IIpY HA)KaTUX KHOIIKY | 3

IIpn BeIGOpE pexuma paGoTs! “Py4qH. ynp.” MOsBISETCS JONOJHATEIEHOE OKHO MEHIO JUIS
TIpoBepKH paboTH! KiIanaHa (penedHbIx BexonoB TTR) B cooTBeTcTBYIOINIEH CHCcTeME.
BHemnmii BUA OKHA MEHIO B pexuMe “PyuH. ynp.” npuBenéH HIDKe.

A> Pexum KoHTypa p
-~ FEeXNUM KOHMYypa KnanaHa
Py4H. ynp.-
Pexum:=CTOMN l d
T _Ab PyyH. ynp. 4 ppe THa-n;;i:giﬁue nepemMeweHus:
Cucména A (B) 1-BBEPX ‘L-BHH3 | - aHua.
53

[Ipu HaXkaTuX U yaep:kaHUU KHOITKH “f” WIH “"’ MIPOU3BOJMTCS MEpEeMENIeHIe KanaHa
B COOTBETCTBYIOIEM HAINPaBICHUH.

IIpu HaXkaTUU KHOTIKH «W» MIPOMCXOAUT BBIXOJ U3 pexnMa “PyyH. ynp.” ¢ ycTaHOBKOH pe-
»KMMa paboThl KOHTYpa yrpasieHus kianadom “CTOII”.

7.7.3 BHemHuii BU OKHa MEHIO HACTPOUKHU peKuMa pabOTH KOHTypa HACOCOB Ha IPUMEpPE CHU-
cTeMbl A (aHaJOTUYHO IS CUCTEMBI B) mpuBenéH HuKe.

|A> Pexum HacocoB
H¥%: yepes Heg.

12 s

A> Pexuim Hacocos .. Texywee cocmosHue napamempa
H' vyepes Hen | (muzaem).

I

M3MeHeHune mapamerpa (MUTAET) MPOU3BOIUTCS C TOMOIIBIO HAXKATHS KHOTIOK . 1 “"’.

- PexUM KOHMYpa Hacocoe
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Pesxum paboThl KOHTYpa YIIpaBiIeHHs: HACOCAMH MOJKET IIPUHUMATh CICAYIOLINe
3HAYCHUS:
— B cucTeMe A:

“BbIKJI” — ynpaBieHre HacOCaMH B CHcTeMe BEIKIIoueHo; “H1/2

4yepe3 cyT.” — onepeMeHHas padora HacocoB 1 U 2 dyepe3 CyTKH;

“H1/2 yepe3 Hen.” — nonepeMeHHast paboTa HacocoB | U 2 uepe3 Hellelio;
“H1/2 gyepe3 mec.” — nonepeMeHHast paboTa HACOCOB 1 1 2 depe3 MecsI;
“Pyumn. ynp.” — paboTta HacocoB B pexxume “Pydnoe ynpasieHue”.

— B cucreme B:

“BbIKJI” — ynpaBieHre HacocaMH B cHcTeMe BEIKIoueHo; “H3/4

4yepe3 cyT.” — ronepeMeHHas padora HacocoB 3 U 4 dyepe3 CyTKH;

“H3/4 yepe3 Hea.” — noniepeMeHHas paboTa HacocoB 3 U 4 uepe3 HeJelio;
“H3/4 yepe3 mec.” — mornepeMeHHas paboTa HaCOCOB 3 U 4 yepe3 MecsIIT;
“Py4H. ynp.” — pabota HacocoB B pexxume “Pydnoe ympasieHue”.

BI)IXOZ[ 13 MCHIO C COXpaHCHUEM B IaMsTH yCTpOﬁCTBa YCTAaHOBJICHHOT'O 3HA4YCHUA

TPOU3BOJUTCS MTPU HAXKATUU KHOITKU “«”, 0e3 COXpaHCHUS ¢ BOCCTAHOBJICHUECM TIPEIKHETO 3HAUCHHUS
— IpY HAXKaTUX KHOIIKY L 53
IIpu BEIOOpE peknma paboTh! “PydH. ynp.” NOSBISETCS JONOIHUTEIEHOE OKHO MEHIO JIJIS

NpoBepKH paboThl HacocoB (peneiHbIxX BeIx00B TTR) B cooTBeTCTBYIOIIEH cucTteme.
BHemnnii Bux 0kHa MeHIO B pexkuMe “PyuH. ynp.” npuBenéH HIbKe.

A> Pexum KOHTYpa o PEXUM KOHMYpa Hacocos
PyuH. ynp. = [
| Pexum:=BbIKT | I
3 ... PaGOMa Hacoca:
A> PyyH. ynp. B 1 Tunu2 - cucmema A;
P1= 0 MMNa 3unu 4 - cucmema B.

Cocmosxue exodos! N TekyLjee 3HaveHue GaaneHus:
“&" - eHewnHee omkmoveHue pabomei; P1 - scucmeme A;
‘0" - oMcymcmeLe MennoHocUmens, P2 - &cucmeme B.

X - Hem cusHana paﬁomhr Hacoca.

Mpy HaKaTUK N YAEPKaHWK KHOMKK “4" prMOYEETCH: B cucTeme A - Hacoc 1;
B cucteme B - wacoc 3.

Mpu HaxaTun 1 yaepxaxnm kHonkn “W " skniovaeTcs: B cucTeme A - Hacoc 2,
B cucTeme B - Hacoc 4.

IIpu HaXKaTUN KHOTIKH 4, $ MIPOMCXOAUT BBIXOJ U3 pexnMa “Py4H. ynp.” ¢ ycTaHOBKOH pe-
»KMMa paboThl KOHTYpa ynpasneHust Hacocamu “BBIKJI”.
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8. IOPAAOK PABOTbI

8.1 Paboty ¢ n3nenueM npoBOAUTH B CIIEIYIOIIEM IOPSIKE:

1. Tloarorosuts Moxyns TK-TTR k paGote B cooTBeTCTBUU C TpeboBaHUSIMHU pa3aenos 4 u 10.

2. BKIIOYMUTH NUTAHUE.

Tlocne camoTecTHpOBaHUSI MOIYIIH YIIPABICHNS NIEPEXOAUT B PEKHM pabOTHI yIIPaBICHNUS Kilama-
HOM M HaCOCaMH Yy3J1a IIOAIUTKH, YCTAaHOBJICHHBIN 110JIb30BATENIEM COINIacHO 7.7.

3enénblii nBeT MHAUKaTOpa «PeXXnM» COOTBETCTBYET HOPMaIILHOH paboTe yCTpoicTBA B OTCYT-
CTBHUIO aBapUHHBIX (HEIITATHBIX) CUTYallli B CHCTEMe ympaBieHus. [Ipn 5ToM, MUTaHHe HHAUKAaTOpa
COOTBETCTBYET aBTOMAaTHYECKOMY peXUMY paboThl KOHTypa (pexum “IIporpamma”), a oTcyTcTBUE
MUTaHUs UHIUKATOpa — pexxumy “OcTaHoB”.

BHUMAHMUE: ITPU 3AITIOJTHEHUUN CUCTEMBbI OTOIVIEHUS TEIINIOHOCHUTEJIEM
BE3 YYACTHUS HACOCA NOANMUTKHA HEOBXOJAUMO YCTAHOBUTD PEXXKUM
PABOTBI KOHTYPA HACOCOB “OCTAHOB”.

3. Ilpum mpoBeneHNH MyCKOHATATOUHBIX PabOT PEKOMEHIYETCS IPOBECTH MIPOBEPKY PaOOTHI Kila-

MaHa ¥ HAacOCOB y3J1a HOANUTKH B pexume «Pyunoii» (cmotpu 7.7.2, 7.7.3).
4. TIIpn HEOOXOAMMOCTH U3MEHEHHS KaKHX-TH00 HACTPOEK WM PeXXUMa pabOTH KOHTYpa IIPOH3-

Bectu nepenporpammuposanne TK-TTR cornacuo paszpeny 7.

9. TEXHHUYECKOE OBCJHYXHWBAHMUE

9.1 TexHu4eckoe 0OCITy)KUBaHUE IIPOBOIUTCS C IIEBI0 00ECTICUeHUsI HOPMAITLHOTO (QYHKITHOHH-
POBaHHMS YCTPONCTBA M COXPAHEHHS €r0 XapaKTePUCTHK B TEUCHUE BCETO CPOKA IKCILTyaTalliu.

9.2 IlepnoIugHOCTH PabOT IO TEXHHYECKOMY OOCITY)KUBAHHIO YCTAHABINBACTCS IIOTPEOUTENEM,
HO HE peXe OIHOro pa3a B rojl.

B xommiexc npoduiaakTHaecKux paboT Mo TEXHUIECKOMY 00CITYyKUBAHUIO BXOJIAT:

- BHEIIHUIT OCMOTP YCTPOWCTBA, yaJeHHe IbLIH, CIICI0B BIIary;

- NPOBEpKa COCTOSHHS BHEIITHUX TTOAKITIOYEHHH;

- TpoBepka pabOTOCIIOCOOHOCTH.

10. MMOPAJOK YCTAHOBKHU N MOHTAXKA
10.1  VYcranoska moayns TK-TTR Ha oO6bexte

10.1.1 MoHTax ¥ yCTaHOBKa MOJYJISl TOJDKHBI TIPOU3BOANTHCS KBATU(DUIIMPOBAHHBIM II€PCOHATIOM
B CTPOTOM COOTBETCTBHH C TPEOOBAHMSIMH HACTOSIIETO PYKOBOACTBA II0 SKCILTYyaTAI[MH W YTBEPXKAEH-
HOT'O MPOEKTA.

He momyckaercss ycraHOBKa MOJYJsl, IMEIOIINX BHIMUMbIE MEXaHHUYECKHE TIOBPEXKACHUS U HAPY-
IIEHHE 3aBOJICKUX IIJIOMO.

10.1.2 Monyns ynpasneHus ycrtaHaBiuBaioT Ha DIN-peiiky 35 MM B BEpTHKaIbHOM MOJIOKEHUH B
MecTe, 00eCTIeUNBAIOIIEeM XOPOIINH JOCTYII IIPH MOHTaXKe SIIEKTPUIECKHUX Kabelnel, a Taroke IS Jallb-
Hefi1Ieil SKCIUTyaTalyuy U 00CIyKUBAHUH.
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ITo sxcnmyaranonHoi 3akoH4eHHOCTH Moay/Ib TK-TTR sBisiercss uzaenuem BTOporo nopsaka,
T.€. OTHOCUTCA K U3ACIINAM, KOTOPBIC HeO6XO)11/IMO pasMelaTb BHYTPU U3ACIUS TPETHETO MOpAAKa 110
I'OCT P 52931-2008 (mpu dKCIUTyaTalMy — B 3al[ATHOM KOpITyce, IKadax u T.II.)

10.2 TloaximroyeHHe JAaTYMKOB

10.2.1 B xayecTBe maT4MKa ISl 3aIIUTHL PAOOTHI OT OTCYTCTBHUS TEIJIOHOCUTEIS IIPUMEHSIOT 1aT-
yuKK-pere AaBiaeHus tuna JP-JI umm snexkrpo-koHTakTHbIM ManoMerp OKM ucnonnenus 1 no 'OCT
2405-88.

J11s1 KOHTPOJIS HEUCIIPABHOCTH B pabOTe HACOCOB MPUMEHSIIOT JaTUUKH-PEe Nepenasa JaBIeH s
tuna JIP-/1/1 uim aHaJIOTHYHBIE TI0 XapaKTePHCTHKAM, pelleiHbIe KOHTAKTHI BEIXOXHOTO CHTHANA CO-
CTOSIHUSI pabOThI HACOCOB.

B kauecTBe maTumKa faBICHUS y371a HOAMUTKY IPUMEHSIOT JaTIUKU-pene qaBieHus Tuna JP-/1.
Jnst y31a HOAMUTKY OJTHOKOHTYPHOM HE3aBUCHMOM CHCTEMBI OTOIUIEHHS AOMYCKAeTCs IPUMEHEHNE
3M1eKTpo KoHTakTHOro MaHoMerpa DKM ucnonnenus 5 no 'OCT 2405-88.

Jaranku noxxmoyvatorest K TK-TTR (cMmotpu npunoxenue B) mo0bM IBYXIIPOBOIHEIM KabeneM ¢
ceuenueM xuibl (0,35...1) MM2 1 oOmiei uHoi He 6osiee 100 M.

Kabens npoxansBate Ha pacctosHur He Oioke 0,1 M OT CHIIOBBIX Iienell (yMEHBIIUTE paccTos-
Hie MoxHO TonbKko BOmm3u TK-TTR npu BBoge kabens).

IIpn HamYMK MOIITHBIX BHEITHUX HCTOYHUKOB ITOMEX M HaBOAOK, Kabelb peKOMEHIYeTCs IIpo-
KJIaAbIBaTh B 3a3eMJIEHHOM METAJUIOPYKaBE WM MPUMEHSTh SKPaHHUPOBAHHbIH KaOelb.

Pexomennyemast mapka skpaHupoBaHHoro kadens — KMIIBD 2x0,5 TY 16-705.169-80 nwu
QHAJIOTHYHBIH 110 XapaKTEePUCTHKAM.

10.3 INoaxmouenue uarepgeiica RS-485

10.3.1 [Iyis opranu3aiiiy BHEITHETO MOHUTOPHHTA U YIIPaBICHHS pabOTONH B MOyJie

npexycMoTpeH uaTepdeiic RS-485, cxema noaxiogeHuss KOTOPOTo MPUBEIeHA B IPHIIOKEHUH B.

Pexomennyembie mapku kabens - KBII-5e 1x2x0,52 (Bayrpu nomemenusi) u KBIIII-5e 1x2x0,52
(BHE ITOMenIeH ).

104 ToaxmroueHHe KiamaHa MOAMUTKH U HACOCOB

10.4.1 Cxewmpbl 2JeKTpUYECKHE MOIKIIOYEHHS KJIAaTaHOB OJIUTKH U HACOCOB K MOJYJIIO yIpaBie-
HHS TIPUBE/ICHBI B IPUIIOKEHNH B.

Hacocs! TOKHEI TOAKITIOWATHCS K AJIEKTPOCETH Yepe3 aBTOMAaTHIECKHH BBIKITIOYATENb.

10.4.2 [Ins mOAKITFOYSHUS MOKHO IPUMEHSTH JIFO0O0I B IBOWHOW M30JISAIUK CUIIOBOM Kabelb WK
MPOBOJ ¢ cedeHueM MeaHoi xuisl (0,75-1,5) Mm2.

10.4.3 Hacocsl ¢ moTpednsemoii MmomHoCcThIO 6oee 300 BA momkael noakmodathes k- TK-TTR
4yepe3 IPOMEXYTOUHbIE CHIIOBBIE pelie, KOHTAKTOPHI M ITyCKaTeINN.

10.5 IoakmroyeHre MUTaHUS

10.5.1 Cxema anexrpuueckas noaxiaoueHus Mmoayis ynpasienus TK-TTR k anexrponutanuto
TIpUBE/eHA B IPHIOKEHUH B.

10.5.2 Mozynb JOKEH MOJKITIOUATHCS K DJIEKTPOCETH Yepe3 aBTOMATHUECKUI BBIKIIIOYATEIb, BbI-

00p KOTOPOTO OMpEAEIAETCS ¢ YIETOM CYMMapHO!W MOIIHOCTH MOJKIII09aeMbIX M.

Jyis ToAKITFOUeHHST MTUTaHUS MOYKHO TTPHMEHATS JIF0001 CHIIOBOI Kabelb B ABOHHOM U3OJSAINN HITH
MPOBOJI C CeYeHUEM MeHO# Kk uJtbl (0,75-1,5) Mm2.
BHUMAHME: TK-TTR AMEET JBOMHYIO U30JISILMIO IO CETA IIATAHUAA,
3A3EMUIEHHE 3JIEKTPOHHOTI'O BJIOKA HE TPEBYETCHI.
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11.
YCTPAHEHUSA

BO3MOXHBIE HEMCIIPABHOCTH U CIIOCOBBI UX

11.1 IepeyeHb BO3MOXKHBIX HEUCTIPaBHOCTEH MpecTaBieH B Tabauie 6.

Tabauma 6

HaumeHoBaHMe HeMCIIPABHO-
CTH, BHellIHee NPOosiBJIeHUe

BepositHasg npu4yuna
HEHCNPABHOCTH

Merton ycTpaneHust

1. ITpu BKIIOYECHUH HaNpsDKE-
Hust cet — XKKU n unnukatop
“Pesxxum™ He cBeTATCS

1. OTcyTCTBYET HalpsKeHUE
HHUTAHMS.

IIpoBepuTh NoAKIOYEHHE U
HAJIMYUC HANPSDKCHUS] MUTAHUsL.

2. HencnpaBeH UCTOYHUK MU~
tanus TK-TTR

OTpeMOHTHPOBATH UCTOYHUK
mutannsg TK-TTR*.

2. Ilpubop mepruoandecKy re-
pe3arpy;xaercs.

[TapameTpsl nuTaHus HE OT-
BEUaroT TpeboBaHmAM 2.1.

ITpoBepuTs mapameTps MUTa-
HUSL

3. Ha J)KKU BeBOAMTCS COOO-
menne “Huskoe nmuranue”.

1. HanpspkeHre nuTaHus HU-
K€ HOPMBI.

[IpoBepuTh HanpsKEHUE TUTa-
HHS.

2. Heucnpasnocts TK-TTR.

OtpemontupoBats TK-TTR*.

4. Ha )KKU B MeHI0 KaneHaaps
BBIBOJUTCS coobOuieHue 07 .

Hanp;m{eHI/Ie JIMTUEBOTO 3JIC-
MEHTAa HUKE HOPMBI.

3aMEHHUTh JTUTHEBBIMA. SJIEMEHT ¥

5. Unaukarop peskum roput
KpPacHBIM IIBETOM ITIOCTOSIHHO U Ha
PKKU BeIBOAKTCS COOOIIEHNE
“OlIBb:XXXX”, rme XX- kof.

1.COoii HACTPOCUHBIX Mapa-
METpOB.

[IpoBepuTth 1 ycTaHOBUTH
HACTPOEUHBIC NTapaMETPhI

2. Heucnpasnocts TK-TTR.

OtpemonTtupoBars TK-TTR*.

6. HuKaTop pesxuM MUraet

1. OTCyTCTBYET TEMIOHOCH-
TeJIb.

[IpoBeputs NpuUUHy OTCYT-
CTBUSI TETIIOHOCHUTEIIS.

KpacHbIM 11BeTOM 1 Ha JKKU B
MEHIO pabOThI HACOCA BBIBOISITCS
COOOIIEHUS O HATUYMH OIITHOKU

2. HeucrnipaBHOCTBH (0OpHIB)
JlaTYnKa HAJTMYIHS TETJIOHOCH-
Tens no Bxoxy “/157.

[Iposepurts noaxmouenue. Ot-
PEMOHTHPOBATH TATUMK™.

“?” 1 OTCYTCTBUSI TETNIOHOCUTEIIS

3. HemmpaBuipHO yCTaHOBIICH IIpaBuiIbHO yCTaHOBUTH ypO-

i e
0.
HapameTp ypoBHs aKTHBHOTO | BEHb aKTHBHOT'O CHUTHAJIA 110 BXO-
curnana “J15”. ny “I15” (em. 7.4.4).
1. HencnpaBHOCTB (0OpEIB) [Iposeputs noaximouenue. Ot1-
JaT4yMKa 1o Bxoxy “J16”. PEMOHTUPOBATh AATUUK®.
7.%% VIHAMKATOP PEKUM MH- 2. HempaBuiibHO ycTaHOBIICH IIpaBmiIbHO yCTAHOBUTH ypO-
raeT KpACHBIM LBETOM 1 Ha | 1@PAMETP YPOBH: aKTHBHOTO | BEHb aKTHBHOTO CHIHAJIA 110 BXO-
PN J
KU B Mento pa6oTsl Hacoca | CHIHama “J167. ay “6” (cM. 7.4.4).
BBIBOJUTCA coggmeﬂm HaTH- 3. Huskoe 3HaueHue napa- VBenUuUTS (MM BBIKIIOUUTS)
«
ust OUMOKH “?” 1 HCHCIIPAB- | vierpa BpEMEHH OTPaHHUYCHHS | TAPAMETP BPEMEHH OTPAHHUCHHS
«
HocTH Hacoca “X”. pabotsl Torp. pabotsl Torp (cM. 7.4.6)
4.HewucmpaBHOCTh B paboTe [IpoBepuTh paboOTy HACOCOB.
HaCcOCOB. OTpeMOHTHPOBATH HACOC*.
IIpumevanus
1 * PeMOHTHBIC pabOTHI BBITONHSAIOTCS Ha 3aBOJIC-U3TOTOBHUTENIE WM CIICIIHATH3UPOBAHHOM
IpEANpUATHH.

2** COpoc OMIMOKY U Tepe3aIrycK IUKIIa paboThl HACOCOB MPOM3BOAMUTCS MTPH TOBTOPHOU
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yCTaHOBKE peXuMa KOHTYypa yrpaeieHus Hacocamu “IIporpamma” (cMm. 7.6.4).
IIpu ycranoske napamerpa “Tn3” npou3BoIUTCS aBTOMAaTUYECKU cOpOC OLIMOKH U Iepe3alyck
LKA pabOThl HACOCOB Yepe3 3alaHHbIA HHTEpBal BpeMeHH (cM. 7.4.7).

12. MNPABUJA XPAHEHUA U TPAHCIIOPTUPOBAHNUA

12.1  Monynu ynpasnenust TK-TTR crnenyer XpaHuTh Ha cTeIakaxX B CyXOM OTaIlJIMBa€MOM I10-
MEIIEHHUH TIPH TeMIrepatype ot mmoc 5 1o mioc 40 °C, oTHOCHTENbHOI BIaxkHOCTH 110 95 % npu TeM-
neparype mioc 35°C.

122 TK-TTR, ynakoBaHHbIE B Tapy, TPAHCIIOPTHPYIOT B 3aKPBITHIX TPAHCIOPTHBIX CPEACTBAxX (3a-
KPBITBIE aBTOMAIIINHEI, JKeJIE3HOJOPOXKHEIE BaTOHBL, TPIOMBI CYJIOB) IIPH CISAYIONIHX yCIOBHSIX:

- TeMIIepaTypa OKpYyXarollero Bo3ayxa oT MUHyc 25 1o mioc 50°C;

- OTHOCHTEINbHAS BIXKHOCTB Bo3ayxa 110 (95 £3) % mpu temneparype 35°C;

- BuOpanms no rpymme N1.

[Ipu TpaHCIOPTHPOBAHHUH B CaMOJIeTe MOIYJIb YIPABICHHS Pa3MENIaloT B TepMETH3NPOBAaHHOM OTall-
JIMBAaEMOM OTCEKe.

12.3  Ilocne TpaHCIOPTUPOBAHMS TIPH OTPHLATENBHBIX TEMIIEPATYpaxX BCKPHITHE SIIHUKOB MOXKHO
TIPOM3BOJUTH TOJIBKO IIOCTIE BBIICPIKKU HX B TeUeHHE 24 9acoB B OTAIUIMBAEMOM IIOMEIICHA.
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NOPUJTOXEHHUE A
(cripaBouHOE)

NPUJOXKEHUE b

(cripaBouHOE)

Pucynok b.1 - O6mwuii Bux u rabapuTHBIE pa3MephI
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NPUJTOXEHUE B
(cpaBouHOE)

Cxema aNeKTPUYECKAR NOOKNKMEHHA

230 VAC Koutyp A Koutyp B KonTtyp A KonTtyp B ABapuna
L N KP1 KPZ  H1 HZ  H3 H4 ®
P " "

S Ay ¥ T
[ )| 1
DD RY R | 2R @
12 i 8 9 10 11 12 13 14 15 16 23 24
L N -1~ L—L -~ L L-d L]
230 VAC
TTR-02A-230 “2I'B", “2C0O", “CO+I'B”
AB TILT2T3 LT4T5 L TE 0110203 L0405 _L D611 _L 12
2526 2B 25 3031 32 3334 35 38 37 38 3040 41 42 43 44 45 46 47 48
28 2SR 232226 PRI RERR
3 3
12| |T3|T4] |T5|TH Bi|B2| |B3|Ba| |BS|mE[ | W
. |' 3 LJ LJ LJ 7
R5-485 [aTuMKKr TEMNEpaTYDb LOUCHPETHEIE 0aTYMKM Oaenexue

Pucyrok B.1 — Cxema nogrniosensil TTR-02A-230 ans apyxkoHTypHoiR CO w MBC

Ha3juayeHWe KoHTaKToR NpHeedeHo B TaBnuue B.1,

TaGnuua B.1
N2 KoHT. HasHaveHwe N2 KOHT. HazHaueHue
1 MutaHue 230 VAC, "L" 28 Bxog "T1" ana noaknioqeHda T1
2 MuTanue 230 VAC,"N" 30 Bxopn "T2" ans nogeniodedusa T2
3-6 He wenoneayeTcA 3 Bxon "T2" ans nogrnioqedda T3
7 KnanaHn KF1 - "OTKPEITE " 33 Bxop "T4" ana nogrnoMedna T4
a MutaHuwe KP1 - 230 VAC, L™ 34 Bxog “TS" ans nogknioHeHds TS
2] KnanaH KP1 - “3AKPEITE" 36 Bxog “TE" ans nogknioHedss TG
10 Knanax KP2 - “OTKPLITE " 28,32 35 | "OBwri” ana nogknodedns T1.. T8
1 Muranue KP2 - 230 VAC, “L° 37 Brewxee ynpasnexve H1 w H2
12 Knanaw KP2 - “3AKPBITE" 39 Brewxee ynpaeneHne H3 v H4
13-14 | Pene nacoca H1 40 Oatamk aawuTel H1 W H2 oT cyx. xopa
15-16 |Pene Hacoca HZ 42 Oamue aawutel H3 v HY o1 oyx. xoga
17-18 | Pene Hacoca H3 43 Oamyuy paboTel Hacocos H1 v H2
18-20 | Pene Hacoca H4 45 HNamue pabotk Hacocoe H3 v H4
21-22 | He wenoneayertca 38,4144 ["O0wuiA™ gna nogrnoyedda D1...D6
23-24 | Pene "Apapwa” 46 Bxog 11" ana nogknosedns P1
25 RS-485, “A” 47 “OBWKHA™ ana nogrnoyYeHua P1 w P2
26 RS5-485, “B” 48 Bxog ‘12" ana nogknoyeHus P2

36
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MNPUJIOXKXEHUE I'
(cripaBouHOE)
IIpumeps! cxeM NpUMEHEHHsI B CHCTEMAX TeNJIOCHAOKeHHsl

I'.1 [lonneprxanue 3alaHHON TeMIepaTyphl TEIUIOHOCUTENS B IBYXKOHTYypHOU cucteme I'BC.

IIpumep npumenenusi: Moayns ynpasieHus Al moanepXuBaeT B IBYXKOHTYPHOH cucTeMe
I'BC 3anannyro temmeparypy T1 u TS. IIpu m3mepennn temnepatypsl T4 u T6 obecriednBaeT B COOT-
BETCTBYIOLIIEM KOHTYpE OIpaHMYCHUE TEeMIIepaTyphl TEIUIOHOCHTENS, BO3BPAIlaeMOT0 B CUCTEMY Tell-
nocHaOxeHus. JlocTynmHa (QyHKIUS TMOHVKEHUS (MM BBIKITIOYEHHS) TEMIIepaTyphl Topsiuel BOJIBI MO
BpeMEHHOMY Tpaduky. Moayns ynpasinerns Al o0ecrieunBarOT yIpaBiIeHHEe HACOCAMH M 3aIIUTY MPH
oTcyTcTBUH TeroHocuTens. C 1enpio obecreueHnsl paBHOMEPHOTO N3HOCA HACOCOB JOCTYIHBI (DyHK-
MY MOIIEPEeMEHHON paboThl HACOCOB M aBTOMAaTHYECKOT'0 BBOJA B pabOTy pPe3epBHOI0 Hacoca B Cllydae
HEHCIPABHOCTH pabOTArOIIEro HAacoca.

DyHKIHS TePMOJATIHKOB:

T1 — maTuuk Temneparypsl TEIUIOHOCUTENS B nojaroueM Tpybonposoae 'BC1;

T3 — KOHTPOJNBHBII AATYNK TEMIEPATYPHI, YCTAHABIHBACTCS MIPU HEOOXOANMOCTH;

T4 — nat4mk TeMnepartypbl TEIUIOHOCHTENSI B 00paTtHOM TpybomnpoBone 'BC1, ycranaBnuBaercs npu
HEO0OXO0IMMOCTH. MOXKET BBIONHATE (QYHKIMIO OTPAHIMYECHHS TEMIIEPATyPHI 0 MECTY YCTaHOBKH;
TS — natumk TeMnepartypbl TEIUIOHOCHTENS B IoaaoiieM Tpyoonposoae I'BC2;

T6 —gaT4unk TeMIepaTypsl TEIUIOHOCHUTEINS B 00paTHOM TpyOomposojae 'BC2,

YCTaHaBIMBACTCS IIPU HEOOXOMUMOCTH. MOXKET BBIMOIHATE (QYHKIHIO OTPaHUYESHUS

TEeMIIepaTyphl 110 MECTY YCTAaHOBKH.
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TI'".2 lopnepxanue TeMIiepaTypHOTo rpaduka B AByXKOHTYPHOHN C 3aBUCHMBIM
MPUCOEANHEHUEM CHCTEME OTOIIEHUS ¢ MPUMEHEHHUEM TPEXXOA0BOI0 PEryIUPYIOIIEro KianaHa.

IIpumep npumenenusi: Moayns ynpasieHus Al noajnepKuBaeT B JBYXKOHTYPHOU cuUcCTeMe
OTOIUTCHHUS TeMmIepaTypHble rpaduku TemnoHocutens T1=f(T2) n T5=f(T2) no moxaromum Tpybompo-
BonaM. [Ipu n3mepenun temnepatypsl T4 u T6 obecrnieunBaeT orpaHideHe B COOTBETCTBYIOIIEM KOH-
Type TeMIIepaTyphl TEIUIOHOCHUTEIIS, BO3BPAIIaeMOT0 B CHCTEMY TeIIocHatkeHus. JlocTymHa GyHKIHS
MOHIKEHHS TEMITEpaTyphl TEINIOHOCHTENS IO BpeMeHHOMY TpaduKy. Moxyis ynpasinenus Al obecre-
YHMBAIOT yNpaBJIEHHE HACOCAMH M 3alUTy MPH OTCYTCTBUH TemnoHocuTens. C menpio obecredeHus
PaBHOMEPHOTO M3HOCA HACOCOB JOCTYITHBI (PYHKI[MM MOIEPEMEHHOH paboThl HACOCOB M aBTOMaTH4e-
CKOT0 BBOJIa B pabOTy pe3epBHOTO HACOCA B CITy4dae HEHCIPABHOCTH pabOTAIOIIEro HAcoca.

IIpumeuanne — [ BapuaHTa PeryIMpoOBaHHs TEMIIEPATyphl MO TEMIIEPaTypHOMY IpaduKy
TETUIOHOCUTEIISE 00paTHOTO TPYOONPOBOA HEOOXOAMMO Ha CXeME IOMEHSITh MECTAMH JIaTYUKH TeMIIe-
patypst T1 u T4 qis koutypa CO1, TS u T6 ans xontypa CO2.

(DyHKllI/Iﬂ TePpMOAATYUKOB:

T1 — maT4uk TeMneparypsl TEIUIOHOCHUTENS B MofaromeM Tpyoonposoae CO1;

T2 — naTuuk Temneparypsl HapyxHoro Bo3ayxa ainst CO1 u CO2;

T3 — KOHTPOJIbHBIH AATYMK TEMIIEPATYPHI, YCTAHABIUBACTCS MPU HEOOXOIMMOCTH. MOXKET BBIIOIHATD
(YHKIMIO OTpaHUYEHUs TEMIIepaTyphl, M0JaBaeMyl0 MOTPEOUTENI0, B 3aBUCHMOCTH OT TEMITEPaTyphl
TETUIOHOCUTEIIS U3 TETUIOCETH;

T4 — maTauk TeMmneparypsl TEIUIOHOCHTENS B 00paTHOM TpybompoBoae CO1, ycTaHaBmuBaeTcs

HpU HEOOXOIMMOCTH. MOXKET BBITOIHATH (DYHKINIO OTPAaHWYEHHS TEMIIEpaTyphl O MECTY

YCTaHOBKU;

TS — nat4uk TemMnepartypbl TEIUIOHOCHTENS B rojaoiieM Tpyoonposoae CO2;

T6 — naTuuk TeMmmeparypsl TEIUIOHOCHUTENS B 00paTtHOM Tpybomposoae CO2,

YCTaHaBIMBACTCS IIPU HEOOXOMUMOCTH. MOXKET BBIIOIHATE (QYHKIMIO OTPAaHUUYCHUS TEMIIEPATypHI 110

MECTy YCTaHOBKH.
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I'.3 TlonnepxaHue TeMIiepaTypHOro rpaduka ¢ 3aBUCHMBIM NPHUCOSIUHEHUEM CHCTEMBI OTOII-
JICHUS C IPUMEHEHHEM TPEXXOJI0BOTO PETYINPYIOIEro KIAlaHa i 3aJaHHOW TeMIepaTyphl TEITIOHOCH-
tenst B cucteme ['BC.

IIpumep npumenennsi: Moxyns ynpasieHus Al HOAIEepKUBAET B CUCTEME OTOIUICHUS TEMITe-
patypHblii rpaduk Teronocutens T1=f(T2) u 3agannyto Temneparypy TS5 B cucreme I'BC. [Ipu uzme-
penun Temreparypsl T4 u T6 obecrnieunBaeT orpaHHYeHHE B COOTBETCTBYIONIEM KOHTYPE TeMIepaTypbl
TETUIOHOCHUTEJISI, BO3BPAIIAEMOT0 B CHCTEMY TeIUIOCHaOKeHHs. JlocTymHa GyHKIMS MOHWKEHHS TeMITe-
paTypbl TEINIOHOCHTEIIS 110 BpEMEHHOMY rpaduKy.

Mopnyns yrpaBieHust Al o0ecrieqrBarOT ypasieHHe HACOCAMH U 3alHUTY IPH OTCYTCTBUH TEIUIOHOCH-
tend. JloctynHbl QyHKIMM HONEpPEeMEHHOH paboThl HACOCOB M aBTOMATHYECKOTro BBOJAA B paboTy pe-
3ePBHOTrO HACOCA B CIIy4ae HEUCIIPAaBHOCTH PabOTAIOIIEro Hacoca.

IIpumeuanne — [ BapuaHTa PeryJIMpoOBaHHs TEMIIEPATyphl MO TEMIIEpaTypHOMY IpaduKy
TETJIOHOCUTENST 00paTHOTO TPYyOONPOBOJA B CHCTEME OTOIUIEHHS HEOOXOJMMO Ha CXeMe MOMEHSThH
MecTaMu Aatduku temneparypst T1 u T4.

DYHKIHSA TEPMOJATUHMKOB:
T1 — maTauk TeMneparypsl TEIUIOHOCHTENS B mogaromemM Tpyoomnposoae CO;
T2 — naTuuk Temneparypsl Hapy»KHOT'O BO3/lyXa;
T3 — KOHTPONBHBIN JaTYMK TEMIEPATyPHl, yCTAHABINBACTCS MPH HEOOXOAUMOCTH. MOKET BBITIONHATH
(YHKIMIO OTpaHUYECHUs TEMIIepaTyphl, M0JaBaeMyl0 MOTPEOUTEINI0, B 3aBUCHMOCTH OT TEMITEPaTyphl
TEIUTOHOCUTEIS U3 TETIOCETH;
T4 — naTuuk Temreparypsl TEIUIOHOCUTENS B 00paTHOM Tpybomposoae CO, ycTaHaBIMBaET-
Csl IPU HEOOXOIMMOCTH. MOXKET BBITIOJIHATE (DYHKIMIO OTpaHHYEHHS TEMIIEPATyphI 10 MECTY
YCTaHOBKH;
T5 — naTuuk Temmeparypsl TEIUIOHOCHUTENS B oaronieM Tpyoonposozae 'BC;
T6 — naTuuk Temmneparypsl TEIUIOHOCHTENS B 00paTtHOM Tpybomnposoae ['BC,
yCTaHaBIMBACTCS MPU HEOOXOAUMOCTH. MOKET BHITOIHATH QYHKIHIO OTPaHUYCHHS
TeMIIepaTypbl 110 MECTY YCTaHOBKH.



PykoBoacTtBo no akcnnyatauuu TK-TTR-02A

IMPUJIOKEHHUE |
(cpaBouHOE)

3aBoackue HacTpoiiku mapamerpoB TK-TTR-02

J1.1 3aBoackue HACTPOUKHU MapaMeTPOB U TUANla30H UX U3MEHEHUs Ui ThIa KoHtypa “I'B”
npuBeaeHsl B Tadure J1.1.

Tabmuma 1.1
- napaners o | owanmson | Saroncn
KoHTyp knanaua

1 | Pexum pabotel KOHTYpa Knanada 0] cTaon,

§ | i | oo

HWHE

2 | Mepuog ynpaeneHus (paboTel), cex Tynp (20 -120) 60
3 | KoadihuumeHT ynpaenexus, cek/"C Kynp (0.2-2.0) 0.5
4 | Bpema non{oro xoaa, cex Txopn (20 - 180) 60
5 | 3apaHHas Temneparypa & pexume "HOPMA®, °C T (10 — 150) 50
6 | 3apaHHas TemnepaTypa B pesxmme "HWKE", °C ™ BbIKN, (10 -100) BLIKN
T | HusHnia nopor aeapwiHoR TemMnepatypel, “C <Tag BBIKN, (10— 150) BEIKN
8 | BepxHwid Nnopor aBapuiHoR TemnepaTypel, “C =Tas BBIKA, (10 — 150) BbIKN

I 9 | Hu#HWiA nopor TeMnepaTypel orpaduyedns, “C <Torp BEIKM, (10 — 150) BbIKN

I 10 | BepxHWid nopor TEMNERaTYPEl OrpaHuyeHns, 'C = Torp BBIKN, (10 — 150) BbIKN
11 | Huhmid nopor asapuiinoro aasnenus, MMa <P1(P2) | BbIKN, (0,16 - 2,5) BbIKN
12 | BepxHuil nopor asapuitHoro faenexus, MMa >P1(P2) | BbIKN, (0,16-2,5) | BbIKN

KoHTyp Hacocos
BbIKN BbIKNKOYEH
13 | Pexm paboTsl KOHTYpa HAcocoB HJ,E(%‘;) ngﬁg;gagngo BbIKN
Py4H. ynp. PYYHOM
14 | Nepwog oxMOaHWA 2anycka HAcoca, cex Tom (20 —180) 20
15 | NMepwon nepezanycka unkna paboTel, MUH Tna BBIKA, (10 — 120) 60
HepensHeld rpadue paboTe B pesume HOPMA [ HHAKE (BBIKM)

I 16 | Nepeoe prnoyeHve pexvmma HOPM g (MH...Be) TELH1) 00:00 - 23:00, —— —i--
17 | Nepeoe Brnoqenne pexuma HYDKE B (MH...Bc) T2 (1) 00:00 = 23:00, - —
18 | Bropoe eknideHie pesiuma HOPM g (MH...Be) TLH2) 00:00 - 23:00, --- -
19 | Bropoe skniovermne pexuma HWKE & (MH...Be) T (2) 00:00 - 23:00, == e
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J1.2 3aBojckue HACTPOHKH MapaMeTPOB U AHANA30H UX M3MEHEHHs A1 THHa KoHTypa “CO”
npuBeaeHsl B Taduie J1.2.

Tabmuma /1.2
Ne NapameTp 0&?::' AwnanazoH ii_'}:‘:::i:
KoHTyp knanana
1 | Pesum paboTel koHTypa [E] CTOn,
0| mihas | orn
) HWKE
2 | Mepwog ynpaeneHus (paGoTbi), MUH Tynp (1-60) 10
3 | KoadpcpuumenT ynpaenesus, cek/”C Kynp (0.2-2.0) 0.5
4 | Bpema NonHOro xoga, cex Txon (20 - 180) 60
5 | 3apannan Temneparypa 8 pexmme "HOPMA®, °C Tt Ipadwwk TIH=F(T2) Cm. 13
6 | CHueHue Temnepatypbl B pexmme "HIDKE", °C ™ (murye 10.0 = 0.0) 0.0
7 | HuskHuii nopor asapuiiHoR TeMnepaTypsl, “C <Tae BbIKN, (10 = 150) BbIKN
8 | BepxHWii nopor aBapuitHoil TeMnepaTypel, “C >Tae BbIKN, (10 — 150) BbIKN
9 | HuaHuwid nopor Temneparypel orpadiderus, °C =Torp I'Bph.’algmqgr;:f?%} (c?n:”?l}
10 | BepxHuia nopor TemnepaTypel orpanuyenns, 'C = Torp I.?]?cm; '(|'100rp_=‘|f?'|['g) {fﬁ" ! '?_1 )
11 | HunHwia nopor aeapuiaHoro gaenedua, MMNa <P1(P2) BBIKN, (0,16 = 2,5) BRIKN
12 | BepxHwii nopor asapuitoro fasnedus, MMa =P1(P2) | BbIKN, {0,16 - 2,5) BbIKN
TemnepaTypHbii rpadik TLi= (T2)
MakcumMym TemnepatypHoro rpacpuka fiT2), °C Trimax (10 = 150) 85
Touka TemnepartypHoro rpacuka  f(-25°C), °C TLE(1) (10 - 150) a1
Toyka TemnepatypHoro rpacguka  f{-15°C), °C Tai(2) (10 = 150) 73
Touka TemnepatypHoro rpacpuka  f(-5°C), °C TLH3) (10 = 150) 59
13 | Toyka TemnepaTypHora rpadura fl0*C), *C Toi(4) (10 — 150) 52
Touka TemnepartypHoro rpachuka  f(5°C), °C TH(5) (10 — 150) 45
Touka TemnepatypHoro rpacouka  f(10°C), *C TiH(6) (10 - 150) 38
MuHumym TemnepatypHoro rpadmka f(T2), °C TLEmin (10 - 150) 35
Cmewenne Temnepatypsl rpaduka Ti=f(T2), °C 1f(T2) (MmHyc 9.9 — 9.9) 0.0
TemnepatypHeiii rpacuk orpaHusedns Torp=f{T2)
MakcuMyn TemnepatypHoro rpacuka f(T2), °C Torpmax (10 - 150) 70
Touka TemnepatypHoro rpacuka  f{-25°C), °C Torp(1) (10 - 150) 65
Touka TemnepatypHore rpacbuka  f{-15°C), °C Torp(2) (10 - 150) 55
Toura TemnepatypHoro rpacuea  f(-5°C), °C Torp(3) (10 —150) 45
14 | Touka TemnepatypHoro rpaduka fl0*C), *C Torp(4) (10 - 150) 40
Touka TemnepatypHoro rpacouka f(5°C), °C Torp(5) (10 - 150) 35
Touka TemnepatypHoro rpacdmka f{10°C), °C Torp(6) (10 - 150) 30
MuHMyM TemnepaTypHoro rpacuka f(T2), °C Torpmin (10 —150) 30
Cmewenve Temnepatypel rpad. Torp=f(T2), °C 1H(T2) (MmHyc 9.9 - 9.9) 0.0

a1
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IIponomxenue Tabmmmst 1.2

Ne NapameTp oi‘:t':' Owanazox ii::ﬂz:i:
TemnepatypHblii rpadimk orpasuyenna Torp=f{T3)
Makcumym TemnepatypHoro rpadumea f(T3), °C Torpmax (10— 150) 81
Touka TemnepatypHore rpadmka  f{120°C), °C Torp(1) (10 = 150) 79
Touka TemnapatypHoro rpadmka  f(100°C), °C Torp(2) (10 - 150) 68
Taouka TemnepatypHoro rpadgmea  f{90°C), "C Torp(3) (10 - 150) 63
15 ToMka TeMnepaTypHoro rpadika f(s0*C), "C Torp(4) (10 - 150) 57
Touka TemnepatypHore rpacuka f(75°C), °C Torp(s) (10— 150) 54
Touka TemnepatypHoro rpadguka  f(70°C), °C Torp(6) (10 - 150) 50
MuHumMyn TemnepaTypHoro rpaguka f(T3), °C Torpmin (10 —150) 37
Cwmewenve Temnepatypel rpady. Torp=f(T3), °C 11(T3) (MuHyc 9.9 - 9.9) 0.0
PaBoTa no rpacpuky orpaHdyenwa cetk TL=f(T3) | TLi=f(T3) (BKN, BbIKM) BbIKN
KouTyp Hacocos
BbIKN BbIKNKOYEH
16 | Pesxum paBoTel KOHTYpa HAcOCOR H:',fm?} ngﬁggﬂg:?‘o BbIKN
PyuH. ynip. PYYHOR
17 | Nepwoa oxmaadwa sanycka Hacoca, cex Tox (20 -180) 20
18 | Nepuoa nepesanycka uukna paboTol, MUH Tna BbIKN, (10 = 120) 60
HenensHsii rpadvk paBoTel B pemxuwe HOPMA [ HYXKE
19 | Nepeoe BrNk4eHe pexvma HOPM g (MH...Bc) TLE1) 00:00 - 23:00, --:- —-le-
20 | Nepeoe BrnHenwe pexuma HWXKE & (MH...Bc) T (1) 00:00 - 23:00, —— -
21 | Bropoe skniovedwe pexuma HOPM e (MH...Bc) ToH2) 00:00-23:00, —— -
22 | Bropoe srnodeHue pexmma HAXE B (M. Bc) T (2) 00:00 - 23:.00, - -
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IMPAJIOKEHHUE E
(ctpaBo4HOE)

Hacrtpojika mapameTpoB peryJsitopa

K nactpanBaembIM napamerpam peryistopa otHocstes Kynp u Tynp.

Kynp — xosddunuent onpenensromuii peakiiyo peryusTopa Ha U3MEHEHHE PEryJINpyeMoro napamer-
pa. OH 3aBucut oT Tuna M u ero npuMepHoe 3HaueHHe onpeensiercs 1o Gpopmyie:

K ynp = 0,5 Jg . roe

Tx - BpeMs TEPEMEHICHUS OT OTKPBITOTO 10 3aKPBITOI'O COCTOSHUSA IITOKA M B CEKyHJax.

Tynp — onpenenser BpeMs peakIMH CHCTEMBI, BBI3BAHHOE YMPABISIONIMM BO3JEHCTBUEM Ha
KJIallaH IpH YCTaHOBUBIIEMCS COCTOSIHUHM PEryIHpyeMoro oObekTa. THIOBBIE 3HaYECHUs MapaMeTpa B
3aBUCHUMOCTH OT TUIIA KOHTYPa PEryJIUpOBaHUS CIECIYIOUINE:

i “TB”  (40-60) ¢, mis “ObIcTpBIX” TEMII000OMEHHHUKOB;
(60-120) c, oust “MemIeHHBIX” TeII000MEHHUKOB;

it “CO  (10-30) mumH.

Beimeykazannble k03 GHUIUEHTHI 33aI0TCSl NIPU ITyCKE CHUCTEMbI PETYIHPOBAHUS U B Jallb-
Hellel paboTe aBTOMaTHUECKH KOPPEKTUPYIOTCS (CaMOamalTalys) MOIYJIEM YIPABJICHUS B 3aBHCH-
MOCTHU OT KOHKPETHOH CUTYaI[HN.

Jis GonpIIMHCTBA IPUMEHEHUH 3aBOJCKas HacTpoiiku mapamerpoB Kymp u Tynp, 3HaueHus
KOTOPBIX NMPUBEJCHBI B IpHIoKeHnH E, obecrieunBaeT oNTHMANBEHYIO paboTy B KOHTYpE peryinpoBa-
HUS KJIaNaHa.

Ilpu HanmMuMKM 3HAYUTETBHBIX KOJEOAHUI TEeMIlEpaTyphl B CHCTEME HEOOXOIMMO HACTPOMKY
napaMeTpoB perynsaropa moayns ynpasieHuss TK-TTR npoussectu B “pyunyro” mo cieayomemMy M-
MUPUYECKOMY TIPaBHITY:

1) Ecmm TK-TTR npu ynpapineHUH KJIAmaHOM peardpyer CIMIIKOM MEJIEHHO, He0OXOIHMMO
YBEJIMUYUTh 3HaueHue napamerpa Kynp.

2) Ecnmm B KOHType peryaupOBaHUS TEMIIEPaTypbl BO3HHKAIOT KoJjeOaHWs, HEOOXOIMMO
nemindupoaTh cuctemy noHmwkenneM Kynp win ysenumdyenuem Tymp.



Anmartbl (727)345-47-04
Anrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropopn (4722)40-23-64
BnarosetueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapguBocTok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpapg (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam npogax 1 noaaepkkm obpallanTecs:

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

KazaxcraH +7(727)345-47-04

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

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hoeropop, (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hos6pbck (3496)41-32-12
Hoocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeH6ypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

Benapycbk +375-257-127-884

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

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

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

Teepb (4822)63-31-35

Y3bekuctaH +998(71)205-18-59

an.noyta: tmo@nt-rt.ru || cant: https://teplocom.nt-rt.ru/

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

Kuprusunsa +996(312)96-26-47
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