OO0 «3aBoa TenAoCHMAQY

MOAYINb YNPABNEHUA MHOMO®YHKLMOHAIbHbIU

ApxaHrenbck +7 (8182) 45-71-35
AcTtaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
Bapnayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsHck +7 (4832) 32-17-25
BnaamBocTok +7 (4232) 49-26-85
Bnagumup +7 (4922) 49-51-33
Bonrorpag +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70
EkaTtepuHbypr +7 (343) 302-14-75
VMBaHoBo +7 (4932) 70-02-95
Wxesck +7 (3412) 20-90-75
WpkyTck +7 (3952) 56-24-09
Mowkap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05

caunT:

TTR-02A

(McnonHeHne onNs OBYXKOHTYPHOW CUCTEMBI
OTONNEHMS N ropsivero BOAOCHa0XeHus)

PykoBoacTBO No akcnnyartauuu.

FOHCK. 421232.002 P3

Mo Bonpocam npoaax v noaaepxku obpaljantech:

KanuHuHrpag +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
INvneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.Hosropop +7 (831) 200-34-65
HwxHeBapToBCk +7 (3466) 48-22-23

HwxkHekamck +7 (8555) 24-47-85

Hoopoccuiick +7 (8617) 30-82-64
Hosocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98
MepBoypanbck +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
PocToB-Ha-[loHy +7 (863) 309-14-65
PsasaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
Cankr-lNeTepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
CapatoB +7 (845) 239-86-35
CwmoneHck +7 (4812) 51-55-32

TenecpoH: 8 800 511 88 70

Couu +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Chbi3paHb +7 (8464) 33-50-64
ChblkTbIBKap +7 (8212) 28-83-02
TBepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBcK +7 (8422) 42-51-95
Yda +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YensbuHck +7 (351) 277-89-65
Yepenosey +7 (8202) 49-07-18
Apocnaenb +7 (4852) 67-02-35
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BHUMAHMUE: NEPEQ YCTAHOBKOW M BKMIOYEHMEM MOAYNSA YNPABJIEHUA
MHOIMO®YHKUMOHAJIBHOIO TTR-02A BHWUMATEJIbHO WU3YYUTE HACTOALLEE
PYKOBOACTBO MO 3KCIMNYATAUUU U NACIIOPT.

BHUMAHMUE: 3AMNPELWLAETCA YCTAHOBKA mMoayns YMNPABJIEHUA
MHOIO®YHKLUOHAJIbHOIO TTR-02A BO B3PbIBOOINACHbIX MOMELLEHUAX

MoHTax 3aneKkTpuyeckmx uenen AofmkKeH NPOU3BOAUTLCS B COOTBETCTBUWN C 3NEKTPUYECKON
CXEeMOW MoaKntoYeHns.

PeMOHT MoryT Nnpon3sBoauTb TOMbKO pabOTHUKK, MeloLmMe paspeLleHne n3roToBuTens.

N3rotoBuTenb ocTtaBnsieT 3a cobon NpaBO BHOCUTb HE3HAYUTESNbHLIE N3MEHEHUSI B CXEMY U
KOHCTPYKUMIO Npubopa, He BNusaoLwmne Ha paboTy U TEXHUYECKNE XapaKTEPUCTUKN U3genus.

COKPALLEHNA N YCITOBHBIE OBO3HAYEHUA

“'B” - 0603Ha4YeHuns TMna KoHTypa “ ropsvee BogocHabxeHne” B TTR-02A,;

MBC - cuctema ropsa4yero BOAOCHa0XeHUs;

KK - xngkokpuctanmyecknn nHamkaTop;

M - UCMONHUTENBHbLIN MEXaHW3M (KnanaH perynvpyoLwmin);

KP - KnanaH perynmpyroLmmn;

HCX - HOMMHanbHasa cTaTU4eckasi xapakrepuctumka npeobpasoBaTenisi CONPOTUBNEHNS;
MK - nepcoHanbHbIN KomnbtoTep (M3BM);

CcoO - cuctema OTOMMEeHns;

“‘CO” - 0603Ha4yeHna TuNa KoHTypa “cuctema otonnenus” B TTR-02A,;

Th - TepMoaTyuK (gaTumk TemnepaTypbl, NpeobpasoBaTesib CONPOTUBMAEHMS);
TOB - TepMoaaTyvK U3aMepeHust TeMmnepaTypbl Hapy>KHOro BO34yXa;

TAOMN - TepMoAaTynK n3MepeHus TemnepaTypbl BO3ayxa B NOMeLLeHUN;

TOT - TepMoaaTyMK U3MEPEHUs TeMnepaTypbl TENIOHOCUTENA B TpybonpoBoaeE;
TTR - moaynb ynpasrneHus MHOroyHKUMoHarnbHbii TTR-02A.



HacToswwee pykoBOoACTBO MO 3KCNyaTauum COAEPXUT CBEOEHUS N nNpaBuria no aKcniyartayuu
MOAyns ynpasneHus MHoropyHkumoHansHoro TTR moandukauum TTR-02A-230, nsrotosnsemoro
B cooTBeTCcTBMM C TY BY 690397591.006-2015 n npegHasHayeHHOro Ans paboTbl B cucTemax
OTONSIEHUSA UNKN ropsAYero BOAOCHabXeHMS.

YcnoBHoe 0603HayeHve mMoayns ynpasreHus MHorodyHkuuoHanbHoro TTR-02A (panee —
TTR, mogynb ynpaBneHus) Npu 3akase U B AOKyMeHTauuu Opyron NpoAayKuMn, B KOTOPbIX OH
MOXET ObITb MPUMEHEH, NPUBEAEHO B NPUMOXEHUN A.

1 HA3HAYEHWE N OBJIACTb NMPUMEHEHWA

1.1 TTR — gBnaeTca MUKPOMPOLECCOPHbIM C CUMBOJSIBbHO-LUMAPOBON NHOMKALNEN U3OESNTUEM,
npegHas3HayYeHHbIM ONd aBTOMAaTUYECKOro YynpaBfeHus U perynupoBaHus nojaden Ttenna B
CUCTEMbI OTOMMEHNA U ropsiYero BOAOCHAGXEHMS B pasfMyHbIX 06facTaX MPOMbILLNIEHHOCTH,
XUIULLHO-KOMMYHanbHOIo N CenbCKOro X03sncTea.

BoaMoxxHO ncnonb3oBaHne moaynsi ynpaeneHmst TTR B coctaBe aBTOMaTU3NMPOBAHHbIX U
KOHTPONbHO-N3MEPUTENBbHbBIX CUCTEM Yepe3d BCTPOEHHbIN MHTepdenc cBsasn RS-485.

1.2 TTR obecneunBaeT ynpaBneHne ByMs TPEXMO3NLNMOHHBIMY KnanaHaMmu B cuctemax
otonnenuna n MBC B cnegytoLen KOHMUrypaumm:

“2C0O" — perynupoBaHue B ABYXKOHTYPHOW CUCTEME OTOMNSIEHMS;
“2B”  — perynupoBaHue B ABYXKOHTYpHOW cucteme BC;
“CO+[B”- perynupoBaHue B OQHOKOHTYpHOM cucteme otonneHna n NBC.

1.3 B 3aBucmMmoctn ot obbekta perynmpoBaHna TTR no3BonsieT peanua3oBaTb cregylowime
yHKUMN:

— perynupoBaHue TemnepaTypbl TEMMOHOCUTENSA B 3aBUCMMOCTM OT TemnepaTypbl HapyXHOMo
Bo3dyxa (MOroAdHbI KOMMEHCaTop) C BO3MOXHOCTbIO 3alnTbl CUCTEMbI  OTOMSIEHUS OT
3aMopaxnBaHus;

— noggepXaHue TemnepaTtypbl ropsyen Bogbl Ha 3agaHHOM YPOBHE;

— BEpXHee U/NNn HUXHee orpaHndeHne TemnepaTypbl TENSTIOHOCUTENS;

— CHWXKeHNe TemnepaTtypbl C y4ETOM paboumx 1 BbIXOAHbIX AHEN (BPEMEHHO-TEMMNEPATYPHbIV
PEeXUM yrnpasreHus Ans KaXK4oro oHA Hegenu);

- ynpaBfieHne Hacocamu (OTKMYEHUEe Mpu OTCYTCTBUM TEMMOHOCUTENHA, aBTOMAaTUYECKUN
BBOZ, PE3E€pPBHOI0 Hacoca B Clyyae HeucnpaBHOCTU OCHOBHOrO, nonepemeHHas paborta Hacocos
OCHOBHOIO UM pEe3epBHOIO0 C UeNnbio obecneyeHnss paBHOMEPHOrO W3HOCa, ynpasreHue Mo
3alaHHOW BpeMEHHOW nporpamMmme).

1.4 Moaynb ynpaBneHus obecneymBaeT [OMArHOCTUKY HanuMuus aBapUMHOW (HewTaTHOWN)
CUTyauMm W HEUCnpaBHOCTM YCTPOWCTBA C OTOOpaxXeHMeM uX NpuYnHbl Ha 3KkpaHe XK un
BKIMIOYEHNEM aBapUMHONO pexmma Ha MWHAMKATope, pPacrofioKeHHOM Ha nepeaHen naHenu
nsgenus.

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

— MO 3KCNnyaTauMOHHOW 3aKOHYEHHOCTN SABNSIETCS M34enMem BTOPOro nopsaaka;

— NpeAaHasHayeHo ans MHPOPMaLNOHHOW CBA3M C APYTMMU U3OENUaAMMU;

— MO YCTONYMBOCTM K BO3AENCTBUIO TEMMNEPATYPbI 1 BMAXHOCTWN OKpYKatoLLlero Bo3ayxa
OTHOCMTCS K rpynne ncnonHennsa B4 n npegHasHayeHo Ans yCTaHOBKN B 3aKPbIThIX MOMELLEHUSIX C
TemnepaTtypown Bo3gyxa ot nntoc 5 go nntoc 50 °C, oTHocuTenbHom BriaxkHocTbio 80 % npu nntoc
35 °C n bonee HM3KMX TemnepaTtypax 6e3 KoHgeHcauum Bnaru;

— M0 YCTONYMBOCTM K MEXAHNYECKMM BO34ENCTBMAM OTHOCUTCS K rpynne ncnonHexms L3;

— N0 METPOSIOrMYECKMM CBOMCTBAM OTHOCATCA K N3OENUSM, KOTOPbIE HE ABMAKTCA
cpeacTBamMu U3MEPEHUS U HE MMEIOT TOYHOCTHbLIE XapaKTePUCTUKN;

— M0 YCTONYMBOCTM K aTMOCEepHOMY AaBNEHNIO COOTBETCTBYET rpynne UcrnonHeHns P1 n
obecneunBaet paboTy npmn atmocdepHomM aasneHum ot 84 oo 106,7 klla.
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2 TEXHUYECKUME OAHHBLIE N XAPAKTEPUCTUKU

2.1 OCHOBHble TEXHMUYECKME AaHHbIE U XapaKTepPUCTUKM NpuBeaeHbl B Tabnuue 1.

Tabnuuya 1

HaumeHoeaHue napamempa

3HavyeHue

HanpﬂmeHme nMATaHNA

230722 B, yactora (50 +1) 'y

MoTpebnsemasa MOLWHOCTb, He Bonee

3 BA

KonunyectBo KO HTYpOB perynnposaHua

2

KoHdurypauus

“2C0O7, “2I'B”, “CO+I'B”

KonnuyectBo BbIX040B yripaBreHus (pene)

8

MapameTpbl penenHoro Bbixoaa

250 B, 50 'y, 2 A (cos ¢=0,6)

ABapUNHLIN penenHbln BbIXo,

EcTtb*

KonnyecTBo AaTyMKoB TeMnepaTypbl

(1-6)**

Twvn gatyuka TeMmneparypbl

Pt 500, Pt 1000

[lnanasoH namepsieMblx TemnepaTyp

oT MuHyc 60 °C go nntoc 160 °C

[NcKpeTHOCTb 3agaHusa TeMmnepaTtypbl 1°C
KonunyectBo BxogoB gasneHus (4-20) mA 2%%*
[nnTenbHOCTbL BpEMEHHOro rpaduka 1 Hegens
[VCKpeTHOCTb 3a4aHus BpeMEHH 14
"my6bnHa novacoBoro apxmea, 3anncemn 896

Tun nHTepdenca n NPOTOKOST CBA3U

RS-485, Modbus-RTU, Modbus-ASCII

CkopocTtb 0bmeHa, but/c

2400...115200

CteneHb 3aWwmThl Kopnyca

IP40 (IP20 — cO CTOPOHbI BUHTOBbIX KITEMM)

MabapuTHblE pa3mepbl, MM 90 x 142 x 62
Macca «kr, He 6onee 0,5
CpegHuit cpok cnyxbbl, He MeHee 12 net

MpumeyaHus.

1 * - MakcumanbHoe 3HadYeHue penenHoro Bbixoga “Asapus”: 250 B, 50 Iy, 1 A (cos ¢=1).
2**- Tun n KONNYECTBO TEPMOAATHYMKOB 3aBUCUT OT OOBbEKTa yNpaBreHns U cornacoBbiBa-

eTcsa Npu opopmneHnn 3akasa.

3***. BxogHoe conpoTueneHue 500 Om.




3 KOMIMJIEKTHOCTb

3.1 KoMnneKkTHOCTb AOMKHa COOTBETCTBOBAaThL Tabnuue 2.

Tabnuuya 2
HaumeHogaHue Konuyecmeo
Moaynb ynpaBneHust MHOropyHKUMoHaneHbln TTR, WT. 1
PykoBoacTBO Mo akcnnyaTaumm, 3K3. 1*
MacnopT, 9Ks. 1
YnakoBka, Wt 1
Hatumk Temnepatypbl TennoHocutensa B Tpyéonposoge (TATA vnn TOTB) **
[aTunk namepeHns temnepaTypbl HapyxHoro Bosayxa (TOABA vnn TOBB) *x
[datumk namepeHunsa temnepatypbl Bodgyxa B nomereHum (TAMA vnn TANB) *

NMpumeyvyaHusn
1 * - [lonyckaeTcst NOCTaBNATb OOQUH SK3EMNNISAP PYKOBOACTBA MO 3KCnfyatauum Ha 5

n3genuin npu noctaeke B 0AuH agpec.
2** - MMHMManbHOE KONMYEeCTBO TEPMOAATUMKOB ONpeaenseTcsl cornacHo Tabnuupbl 3.

3.2 MuHmarnbHo Heobxoammoe anga pabotel TTR konu4yecTBo TepMOgaTYNKOB U UX TUM B
3aBMCUMOCTN OT KOHUrypaumm npueegeHo B Tabnuue 3.

Tabnuuya 3
Tun u konu4yecmeo 0am4yuKoe uMepeHuUsi memriepamypbli
Tun koHmypa
Jatunk TOTA Jatumk TOBA Oatumk TOMA Bcero
“CO+CO” 2 1 3
“'B+I'B” 2 2
“CO+I'B” 2 1 3

ﬂpumeanMe — Bo3moxkHa gononHuTenbHasa noctaBka 4aT4yMKOB TeMmnepartypbl,
KOJNMM4YEeCTBO U TUIM KOTOPbIX onpeaendaeTcd no corfiacoBaHMio € 3aka34nkom.

4 YKASAHWVE MEP BE3OMNACHOCTHW

4.1 KoHctpykums TTR cooTtseTcTBYeT knaccy 3awmtbl [l no FTOCT12.2.007.0-75.

Mo akcnnyaTauMOHHOW 3aKOHYEHHOCTU MoAyfb ynpaBneHuss TTR saABnsieTcs uM3genuem
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 TexHudeckoMm obcnyxmBaHuM mMogynsa ynpaereHus Heobxoanmmo
cobnogatb  Mepbl  NPEeAOCTOPOXHOCTM B COOTBETCTBMM € npasunamu  6e3onacHocTy,
YCTAHOBMNEHHbIMW ANA [OaHHOro noMelleHuss unu obbekTa, a TakkKe pPyKOBOACTBOBATbLCA
TKM 181-2009 '"lMpaBuna TeXHUYECKOW 3IKCnryaTauuum SMneKTpoyCTaHOBOK noTpebutenen" wu
TKIM 427-2012 "lMpaBuna TexHukn 6e3onacHOCTX Npu AKCnyaTaumm aneKkTpoycTaHoBOK" .

4.3 besonacHocTb akcnnyatauum TTR obecneunBaeTcsi BbINOMHEHWEM TpeboBaHUN U
pekoMeHAauumn HacToSALLEero pykoBoACTBa MO 3KCnyaTaumMm n nacnopra.
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reynna KOMMNDAHMWW

5 KOHCTPYKUMA N NMPUHLNIM PABOTbI

5.1 KoHcTpyKuus

5.1.1 KoHcTpykTuBHO TTR BbINOMHEH B kopnyce Anga kpenneHus Ha DIN-penky 35 mm.
Ha nuueBon noepxHOCTM kopnyca pacnonoxeHol XKW, nngoukatop pexuma pabotbl u
KHOMKW ynpasreHus. BHelWHUW BuA nepegHen naHenn npuBeaeH Ha pucyHke 1.

PucyHok 1 - BHelwH1n Bua naHenun nHankaumm n ynpasneHus

Bo3MoxHble cocToaHuA nHamkatopa «Pexnm» npueeaeHsl B Tabnuue 4.

Tabnuua 4
CocmosiHue uHOukamopa «Pexum» CocmosiHue pabombi TTR
MwuraeT 3enéHbiM LBETOM HopmanbHbIM pexum paboTbl
"OpUT NOCTOSIHHO 3€MEHBLIM LBETOM PaboTa octaHoBneHa - pexum « OcTaHoB»
MuraeT KkpacHbIM LiBETOM HewTaTHasa cutyaumsa B cucteme ynpasreHus
"OpUT NOCTOSIHHO KpacCHbIM LIBETOM AnnapaTtHasa HeucnpaBHOCTb TTR

Ha3HauyeHne KHOMOK ynpaBneHus npueeaeHo B Tabnuvue 5.

Tabnuuya 5
KHonka ®dyHKYUOHaNIbHOE Ha3Ha4YeHue
«M KHorika ebixo0a 8 npedbidyuwee MeHo, ommeHa ornepayuu
«¥» KHorika nepebopa 8HU3 MEHIO, USMEHEHUE 3HAYEHUS «-»
« 1y KHonka nepebopa 88epx MeHK, UBMEHEHUE 3HaYEeHUST «+»
«Hy KHorka ebibopa nyHKkma MeHr, 8600 3Ha4YEHUS

5.1.2 MopaxntoyeHne BHELLHUX 3NEKTPUYECKMX Lenen NponsBoanTCS BUHTOBLIMU 3aXXMMamu,
BEPXHUI N HWKHWUIA P KOTOPbIX PacrorioXeHbl COOTBETCTBEHHO BBEPXY U BHU3Y koprnyca TTR.

5.2 MNpuHumn paboTsl

5.2.1 ABTOMaTU4ecKoe ynpasrieHMe nogadyen Tenna B CUCTEMbl ropsiHero BOAOCHabXeHus n
OTONSIEHNA NPOM3BOAUTCA NyTEM npeobpasoBaHMs CUrHanoOB OT TepMoAaTyMKOB B UMEPOBbIE
3HayYeHus TemnepaTyp U CpaBHEHUS UX C 3aaHHbIMWN 3HAYEHUAMM (fanee — ycTaBkamu).

B 3aBucuMmocTM OT 3Haka W BenuuMHbI paccornacoBaHus Moaynb yrnpasneHnda TTR
BblpabaTbiBaeT curHanbl ynpassieHUsi UCNOSTHUTENbHBbIMU MexaHu3Mamu (ganee — M),

5.2.2 OcHoBon TTR gaBnsieTcs o4HOKPUCTAalIbHbIN MUKPOKOHTPOSSEP, KOTOPbLIM OpraHusyeT
paboTy BCcero msgenusa - uaMepsieT BXOOHble CUrHanbl, MOCTynawLlme OT BHELUHUX OaTYUKOB,
NpoOn3BOAUT pacYE€Tbl, BbIBOOUT MOMyYeHHble 3HaveHus napameTpoB Ha XKW u, cornacHo ¢
YyCTaHOBIIEHHOW KOHpUrypaumen nporpaMmmel, BblpabaTtbiBaeT curHansl ynpasnexms VM.
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6 MHOMKALWNA NHPOPMALIMOHHbBIX MAPAMETPOB

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

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

e 1
OBEHb OBEHb
Yp BEPXHNN Yp HVKHNIA |
|
—— HavarnbHoe okHo npocvompa |
f]
- > g‘> ¥CO__ §g°(c:: cocmosiHusi 8 cucmemax Au B. |
: > / rB= X [ModpobHee cm. 6.2.2. |
|
i y v ! ¢ d Mento npocmompa memnepam |
'ﬁ_ A>0 "‘CO™ T _R_g+ Tekywan Temnep-pay u apxueg 8 cucnfeme A e
| | T=85° Tco=84° [& - ApxvB ' |
: : [MTodpobHee cm. 6.3.2.
| 3 Yo |
! 4 !
AN “H7% L - [ Hapa6oTka H1/2 Metto npocmompa Hapabomku |
e XS Hacocos U apxuea 8 cucmeme A. |
! P1=0,55 MMa |« —= - ApxuB
I : ! : [NodpobHee cm. 6.3.3.
" o |
P . MeHro npocmompa memnepam
L_R_ B>® B” T __R_S+ Tekylaa Temnep-pa . apxusg o cuC nfeMe B pamyp |
" | TX%=50° Tre=51° [¢-=- ApxuB '
! . . [ModpobHee cm. 6.3.2. |
s Te |
:R B>5 “H, !@3 __@_» Hapabotka H3/4 Metio npocmMompa Hapabomku |
-+ P2=0 5;_ M RS P A Hacocos u apxuea & cucmeme B. |
| e a1, pxuB ModpobHee cm. 6.3.3.
e T |
v . |
I -
TS[TTR02A 15:04-19 | 555 Cuctemweie || Metto mooouomparyomaroar
Ne190101 09:34 IMH |« —= HaCTPOWKK Modpobree cm. 7.1...7.6. ' |
|
|
Mpumeyanue — “Ad* - pnutenbHoe HaxxaTne (He meHee 4 c) kHonku “ ¢, |
. - - - - _ _ _ _ _ i

PucyHok 2 — Obwasn cTpyKTypa nonb30BaTENbCKOro MEHHO

6.2 YpoBeHb meHio BEPXHNW

6.2.1 YpoBeHb mMeHio BEPXHWW/ npegHasHayeH AnA NpocMoOTpa COCTOSHUS U 3HAYEHUN
Temnepatyp B cuctemax A n B, paboTbl perynupylomnx KnanaHoB, pexuma paboTbl Hacocos,
WHOMKaUMW KaneHgaps peanbHOro BpeMeHu n cepunHoro Homepa TTR.

[Mepexon mexay OkHaMn MeHI0 B nNpeeriax JaHHOro YpoBHSA BO3MOXEH MO HaXaTuHO KHOMOK
¥

BosBpaTt B OCHOBHOE (Ha4anbHOE) OKHO MEHIO B npeerax A4aHHOro YpoBHS NPOU3BOANTCH
MO HaxaTuio KHomku “M”,

Mepexop Ha yposeHb HVXKHU nponssoamTcst No HaxaTuio KHOMKY el
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6.2.2 BHelHW BN OKHA NpPOCMOTpa COCTOSAHUSA B cucteMax A 1 B npuBeaéH Huxe

Cucmema A .. =~ & —— 0 - Texkywee 3HadyeHue memnepamypsi T1
"""""""""" -A> L) Tco= 84°1"
Cucmema B e B> m@ Tre= 51°4—" Texkywee 3Ha4yeHue memrepamypsbi T4
CocmosHue KoHmypa; —""_
ty - koHmyp knanana e pa6ome; muzaem Wy - aeapusi e KOHmMype KrnanaHa;
® - xoHmyp Hacocoe e pabome; muzaem () - asapus e KoHmype Hacocos;

‘npoben” - koHmyp 6 pexume «BbIK/T».

6.2.3 BHelHMI B OKHA MEHI0 ynpaBreHus knanaHoM Ha npumepe cuctembl A (aHanormyHo
Ans cuctembl B) npuBenéH Hmxe.

Pexum pabomei ... CocmosiHue KoHmypa* .- Tun KoHMypa yrnpasreHus KrarnaHom

Cucmema A (U B) - ASD “CO” M BKntodeHue Krianara € CmopoHy:
1T¥t= 85° Tco= 84° “A- omupeims; “V* - sakpbime.

BadaHHasi memnepamypa -~ Tekyuwee 3Had4eHUe memrnepamypsbl

lMpumeyaHue * - cUMBO/IbI COCMOSIHUS.  “T” - HeucrpasHOCMb MepModamyuKa;
‘A” - memnepamypa 6 asaputliHol 3oHe (cMm. 7.5.1, 7.5.2);
“)“ - paboma no memnepamype ozpaHuyeHus (cm. 7.5.4);
“CTOIT - pexum paboms! “CTOIlT”.

Tun KOHTYpa ynpaBneHus KranaHoMm MOXeT NPUHUMAaTh Creaylowmne 3HavYeHus:
“CO” — nogaepxaHne TemnepaTypHoro rpaguka B CUCTEME OTOMSNEHUS;
“'B” — nogaepxaHue TemnepaTypbl ropsiyen Bobl.

B 3aBucumMocCTM OT yCTaHOBMEHHOM nosfib3oBaTtenem KoHdwurypaumm TTR-02A BO3MOXHbIe
BapuaHTbl anropMtma paboTbl KOHTYpa ynpaBreHns KnanaHoMm npveseaeHsl B Tabnuvue 6.

Tabnuuya 6
KoHepueypayus TTR-02A Cucmema A Cucmema B
“CO+CO” “Co” “CO”
“CO+rB” “‘co” ‘B”
“TB+I'B” ‘B” “B”

Pexunm pa60TbI KOHTYpa yrnpaBJieHUA KrnanaHoMm MOXeT NpuHMMaTb cregyouine 3Ha4vYeHnaA:

O - paboTa ocTtaHoBneHa (pexum “CTOIT");
— paboTta no BpemeHHon nporpamme (pexum “Nporpamma’);

— paboTa B NOCTOSAHHO HOpMarnbHOM pexnme (pexum “Hopma”);
p) paboTa B NOCTOAHHO MOHMXKEHHOM pexnme (pexum “Huxe”).

YcTaHoBKa pexnma paboTbl KOHTypa ynpaBneHnsa KnanaHoM npou3BoauTcsa cornacHo 7.5.1,
7.5.2 nn 7.7 («BbICTPbIE» HACTPOWKN).



6.2.4 BHelHWI BN OKHA MEHIO ynpaBrieHUss HacocamMu Ha npumepe cuctemol A (aHanormyHo
ans cuctemol B) npuBenéH HMXe.

Tun koHmypa ynpaeneHusi Hacocamu

Cucmema A (unu B) - [ A>T “H%” 1. CocmosiHue KoHmypa Hacocos:
— N — ekmroyeH Hacoc, e0e N=1...4;

_________________ X — HeucripagHOCMb HacoCo8.
CocmosiHue exodoe: el
“t/” . gHewHee omK/OYeHuUe pabomsr, Tekywee 3HaqyeHue OasreHus **
“o " - omcymcmeue mernnoHocumerns,

x” - Hem cueHana pabomsl Hacoca.

lMpumeyaHus
1* Cumeornbl cocmosiHus: “P” - 0daeneHue 8 asapuliHoli 30He (cm. 7.5.1, 7.5.2);
“* - omcymcmeue menoHocumerns,
“A1“ - 8800 8 pabomy pesepeHozo Hacoca («ABP»).
2**  — omobpaxxeHue dasrieHUs npou3eooUMCS npu akmusu3ayuu napamempa (cm.7.4.4).

B 3aBUCUMOCTM OT CUCTEMbI BO3MOXHbIE BapuaHTbl anroputmMa paboTbl KOHTYpa yrnpaBreHus
Hacocamu npvBeaeHbl B Tabnuue 7.

Tabnuua 7
Cucmema Tun ynpaeneHus lpumeyaHue
“‘BbIKIT” YnpaeneHue Hacocamu 1 U 2 8bIKITHOHEHO
‘H1” Paboma Hacoca 1
A ‘H2” Paboma Hacoca 2
‘H1/2” lNepeknoyeHue Hacocos 1 u 2*
“‘BbIKIT” YnpaeneHue Hacocamu 3 U 4 8bIKIMHOYEHO
“‘H3” Paboma Hacoca 3
° “‘H4” Paboma Hacoca 4
“‘H3/4” lNepeknoyeHue Hacocos 3 u 4*
MpumeyaHue * — YcTaHoBKa nepmoa NepekritoyeHnsa HacocoB (CyTKN, Heaens, mecs)
npousBoauTcsa cornacHo 7.5.1, 7.5.2 unun 7.7 («BbICTpble» HACTPOMNKN).

6.2.5 BHelHW BU OKHa NpoCMOTpa KaneHaaps peanbHOro BpeMeHN 1 CEPUNHOro Homepa
TTR-02A npuBeOEH HUXeE.

-MM-I'T
Modugpukayus ... TTR-02A 15-04-191 Hama A
N2190101 09:34 MH |- Hene Hedenu
CepuliHbili Homep e Bpems Y4Y:mm

Mepexon Ha ypoeeHb HWDKHWW gns yctaHoBkM KaneHaaps, KOHurypaumu, pexuma
paboTbl KOHTYPOB M HACTPOWKM NapamMeTpoB MPOM3BOAMTCS MNpU ANUTENbHOM (HE MeHee 4 C)

HaxaTn kHorku “d” (nogpobHee cm. 7.1...7.6).
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6.3 YpoBeHb MeHio HVXKHNA

6.3.1 YpoBeHb M€EHIO HVXXHNIN npegHasHayeH ansa soiBoga Ha XKW Tekywen namepeHHomn
N apXMBHOW TemnepaTypbl, OaBneHus, HapaboTKM HaCOCOB, YCTAHOBKW Kanenaapsd, 3adaHus
KOH(urypaumm, pexuma paboTbl KOHTYPOB, HACTPOWKM MapamMeTpoB WU NporpamMmmMmMpoBaHus
agpeca npmbopa B cetn RS485.

O6Lwas CTPyKTypa nosrb3oBaTensLCcKoro MeHto yposHst HVXKHWI npuseneHa Ha pucyhke 2.

Mepexop Ha ypoBeHb HVDKHWIW nponsBoauTcst o HaxaTuio KHOMKM .
6.3.2 BHewHuMn BUAO CTPYKTYpPbl MEHK MPOCMOTPa TEKYLWMUX W apXUBHbIX 3HAYeHUin

TemnepaTtyp Ha npumepe cuctembl A (aHamorMyHo Ans cuctembl B) ynpaBneHus knanaHom
npuBeaéH Ha pucyHke 3.

r - ]
| YposeHb BEPXHUA YposeHb HXKHNN |
| 'A>@  Tco=84°C |
- Tek ne 3HaveHuns ApxuvB
| "™B>0  Tra=50°C | Y P :
| - - T T T T T T T + ——— | _______ r--—--=- ?
I | @ ﬁ | | @
| 4 ! ! v ! |
| Iﬁ_ A>0  “‘CO" LT F-7--2A> “CO” ~ S [AS T 15 anp 094 | |
| 1 |T3%=85° Tco=84° - -7 =7 T#=85,2°C apx ¢ j&—=—{ T3¢=85°C |
| ' ! '
I T A E R £ |
—_— X e l—_ — — | 1
| SIAD HY BL 1 A “cO” i [-=*A>MH 15anp09y || |
7L P1=055MMa; 1 [ |T1= 844°C apx  je - T1 =84°C| |
et il e Te |
. SR —— ! : |
| :ﬁ_} B>®  TB” 4T L_R_ A> “CO” -~ AT 15 anp 094 |
| [ ITH=50° Tre=51°) 1 | [T2=11,1°C apx je -~ T2 =11°C| |
T LN i )
e T & 1o |
| -y _ ______ — | + |
N B0 Hw B3 1 | A CO & -2 A>T 15ampogu || |
| 71 P2=051MMa; | | |T3=OBPbIB apxd f¢-=-] T3 = -- |
T £ L ; * |
I @ I b & I G
| | ___* _______ [ I | + 1
S TTR-02A 15:04-19 1 | | FS[A> “CO" i -2 [A> w15 anp 094 :
| |Ne190101 09:34 MH| | T4 =56,1°C apx< [« -2- T4 =56°C| |
______________ I i +
| . o 1f |
| |
L _

PucyHok 3 — CTpyKkTypa MeH0 NPOCMOTpa TEKYLLMX U apXUBHbIX 3HAYEHWUI TemnepaTtyp

Mepexon mexay OkHamMu MeHI0 B Npefenax aHHOro YpOBHSA BO3MOXEH MO HaXaTuH KHOMOK
“4”  “%” » opraHM3oBaH Mo LMKNy. Bo3BpaT B MCXOAHOE OKHO MeHio ypoBHs BEPXHU
NPOM3BOANTCA NPU HaXaTUN KHomku “ ™7,
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BHewWwHWN B OKHa NpoCcMOTpa TEKYLUUX 3HAYEHU TemMnepaTtyp NpuBeaEH HUXe.

Cucmema A(unuB) .. =~ ——————————— Tun KoHmMypa ynpaeneHus KnarnaHom

lMapamemp (mepmodamyuk) 3HauyeHue napamempa

Ha XKW moryT BbIBOAUTBLCA crnegyowmne napaMmeTpsbl:

T — 3aflaHHas TemnepaTypa B HOpMaribHOM pexume paboThl;

™ — 3aaHHasi TemnepaTypa B NOHWKEHHOM pexume paboTbl;

T1 — n3mepeHHas Temnepartypa ynpasnstwowero TA1 (cuctema A);

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

T4 — namepeHHaa temnepartypa T[4 (cuctema A);

T5 — n3mepeHHas Temnepartypa ynpasnstowero TS (cuctema B);

T4 — n3mepeHHaa temnepartypa T[6 (cuctema B).

BHelHWI BUO OkHa NPOCMOTPa apXMBHbIX 3HAYEHWUI TemnepaTyp NpUBEOEH HUXeE.

Cucmema A (Uunu B) ... ~— ———————— Hama u epems apxusHou 3anucu

TXt= 85°. | 3HaveHue napamempa

| ——

Cumeorbl cobbimud: -
“T” - HeucrnipasHoCmMb mepmModamyuka,
‘A” - memnepamypa 6 agapuliHOl 30HE;
“ . paboma 8 pexxume ogpaHU4eHUs o memrepamype;
“M“- ocmaHoe pabomsi KOHMYypa.

lNapamemp (mepmodam4uk)

MepemMelleHne MO apxvBy NPOU3BOAWUTCS NPV HaxaTum kHorok “B7 u “& BbIxO4 M3
NPOCMOTPa apXUBHbIX 3HAYEHUIA — MPU HaXaTUK KHonku “ ™7,
CtunpaHve apxmBa TemnepaTtyp Npov3BOAMTCS NPU ANUTENbHOM HaxaTtun (He MeHee 4 Cek)

KHOMMKU ol C nocnegyrowmm NnoaTBeEPKAeHUEM onepaumu.

6.3.3 BHewHWMn BN CTPYKTYPbl MEHIO MPOCMOTPa HapaboTKM HAacCOCOB M apxuBa ux paboTbl
Ha npumepe cuctembl A (aHanormM4yHo ans cuctemMol B) npuBenéH Ha pucyHke 4.

BHeLwwHMI BUA OKHa NpocMoTpa HapaboTKM HACOCOB NPUBELEH HUXKE.

Cucmema A (unuB) ... — ——————————————————— Cumeos KoHmMypa Hacocosg

___________________ e e

lMapamemp (Hapabomka) —"— e 3HayeHue napamempa, 4

Ha XK/ moryT BbiBOAUTLCS criegyowme napameTpbi:

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 BEPXHUW YposeHb H/IKHNI

______________ 1
|

'A>S@) Tco= 84°C
I IB>@  Tre=50°C |

L g 2T e

|
|
| |
| * |
I I
b e '
e A> "CO” ! Tekywas HapaboTka ApxvB |
I T#6= 85° Tco= 84° | yi P P |
I I e I _______ |
DB HE BLE-p-2A ® |-=*A>Mn 15anp09y f| |
| P1=0,55 MMMa ¢ -~ 7~ H1= 000984 apx ¢je-~=~ H1=60 muH || |
[ | ' |
S L T R T |
—_—— X e e - - e — — | 1
B0 T bt 1 A ® [~ *A>MH 15anp 09y || |
" | TX=50° Tre=51°, | H2= 000894 apx ¢l|«-=- H2 = 00 muH || |
- le To v te |
Se-0 W ®3 |
" L__,P2=0,51MMa, |
e ! |
| -y _ _ _ _ _ _ _ — — —
X TTR-02A 15-04-19 | :
Ne190101 09:34 M |
. _

PucyHok 4 — CTpykTypa MeH0 NpocMoTpa HapaboTkn HAacocoB 1 apxmea paboTbl

Mepexon mexay OKHaMu MeHH0 B npeferiax AaHHOro YPOBHS BO3MOXEH MO HaXKaTUH KHOMOK
i S Y opraHusoBaH no uukny. BosBpaT B mcxogHoe OKHO MeHwo ypoBHAa BEPXHUA
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) .. ~ ———————— [ama u epems apxueHoli 3anucu

................... A>T1H 15 anp 094
Hl= 60 MWH

Cioﬁblqu 8 meyeHuu yaca. = Hapabomka Hacoca (1...4)
“7'” - HewHee oMKIOYeHUe pabomei;

“{3* - omcymemeue mernnoHocumerns,

“3| “ - 8800 8 pabomy pe3epeHozo Hacoca («ABP»)

“X” - Hem cueHana pabomsi Hacoca,

“P” - OQaeneHue 8 asapuliHoU 30He (cM. 7.5.1, 7.5.2)

[Mepexon no apxuBy NPOU3BOAMTCHA MO HaXaTUK KHOMOK “4° n “¥ Boixog u3 apxuBa
NPOM3BOANTCA NPU HaXaTUN KHomku “ ™7,
CtunpaHne apxmBa HapaboTkM HAaCOCOB NPOM3BOANTCA MPU ONUTENBHOM HaXaTun (He MeHee

4 ceK) KHOrMKM «dl o nocnegylowmm noaTeepxaeHnem onepaumn.

-12 -



7 NMOAroTOBKA K PABOTE

7.1 Obwme nonoxeHus

Mpwn nogrotoBke k paboTte HEOOXOOMMO MOAKMAYUTE MOAYSb YNPaBMEHUS K HanpsiKeHUIo
NMUTaHNA CeTU B COOTBETCTBUM CO CXEMOW MOAKIOYEHUS, NPUBEAEHHOW B npunoxeHun B, u
BbINOSTHUTL NOCneoBaTeNbHO onepauumn nNo HacTpouke CUCTEM, NpUBEAEHHbIE B 7.2 — 7.6.

O6Lan cTpyKkTypa MEHIO CUCTEMHOW HAaCTPOWKM NPUBEAEHA HA PUCYHKE 5.

________ o]
YpoBeHb BEPXHUI YpoBeHb HWXKHUW \ CucteMHble HacTponku |
moTTs . 2 |
| & ity
v |
N TTR-02A 15-04-19 —d—cTﬂ——-> HacTpolika Metio npocmompa-ycmaHoeKu:
" Ne190101 09:34 M [« -+ Oatanspems | KareHoaps.
| - Iy L lodpobHee cm. 7.2. |
| Y IR L o |
L—R _:_AT>____-|:C_O_=_8_4:C_:]| i L_R Bbi6op H M?g.‘o npocmompa-ycmaHoeKul
*Igs —enoe | 7 Koghuaypauu.
! B —.T———-EF—B—%Q—C—-' ;! .KOqurypau'W; < ModpobHee cm. 7.3. |
RIAS@ COT AT | i ' B[ Hactpoika L Metio npocmompa-ycmaroexu |
" IT3=85° Tco=84°, | | | [AarTunkoB d %)(OOOOPOO%IL_’IS:T;U;(ZG' :
B £ ¥ T4
Y B ¢V & |
L—R _: A>O “Hs ®1 | :4— RS Hacrpoika H MeHro npoc:wompa-ycmaHoeKu|
= P1=055MMa| | | | cuctemsl A A gi%%";‘;fé’;i;ugngem”’ A. |
I __T _______ + L~ | I ! | + . I
I @ I ﬁ b @ ﬁ |
| ___* _______ [I— Ly + I
L—R B> 0 B Lt ! :4— R_ HacTpoitka L MeHto npocmompa-ycmaHO8KU |
" IT3¥=50° TrB=51°; | |" | cuctemsi B el Zi%;’gg?ﬁ:i;ugnge"”b’ B
T T T T T T AT T | T . I
o, te i et |
L—R _:‘ 35| E]___:I-T’Z”_ ‘@3‘ 1| : L—R— Hacrporika MeHro npovcmompa-ycmaHoeKu |
| P2=0,51 MMa : : CBSI3U & uHmepgbelica ces3u RS-485.
b | — z 3 = lModpobHee cm. 7.6. |
| |
I ____ \ A
|
] Mpumevanue — “d " - anutenbHoe HaxaTue (He MeHee 4 c¢) kHonkm “d*. |
_____________________________ —1

PucyHok 5 — CTpyKTypa MEHI0 CUCTEMHOW HACTPOWKM

Mepexon mexay OKHaMn MeHHK0 B npeaenax 4aHHOro YpoBHSA BO3MOXEH MO HaXaTuo KHOMOK
“4” “¥” 1 opraHM3oBaH no uunkny. BosBpaT B ucxogHoe OKHO MeHKo ypoBHA BEPXHNN
NPOM3BOAUTCA NPU HaXaTUN KHomku “ ™67,
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7.2 lNporpammupoBaHmne 4YacoB peanbHOro BpeEMEHU 1 AaTbl

Mogaynb ynpaeneHms TTR uMeeT BCTPOEHHbIE Yackl pearibHOro BpemeHu. [pu noaroToBke K
paboTe crnegyeT NpoBepUTb NPaBUNBHOCTb YCTAHOBKW YacoB M KaneHgaps.

[na KoppekTMpoBKM HEOBXOAMMO COrfacHoO pUCYHKY 5 BoMTM B MeHo «HacTpounka [daTta u
BpeMsI».

| Hactpouka OKHO MEeHI0 npocMompa-ycmaHo8Ku
" [ata v Bpemsi ¢ damel U epemst
3HayvyeHue napamempa A 4 R
(Muzaem) R A Ji!
.............................................. ama 40-MM-I'T
[aTa 15-04-19-
Bpemsi  09:34 MH " Herib Hedenu
""""""""" Bpems YY:mm
o P

VIaMeHeHWe 3HauYeHns napaMeTpa NPOM3BOAUTCS C MOMOLLLIO HaXaTus kHonok “4” n ¥
[MepemellLeHne Kypcopa M COXpaHeHue napameTpa B NamsaTVM YCTPOWMCTBA YCTaHOBIIEHHOW

AaTbl N BpEMEeHU NPOU3BOAMTCA MPU HaXXaTUN KHOMKM «d Geg COXpaHeHUsi C BOCCTAHOBIIEHNEM
NPEXHEro 3HaYeHUs — Npy HaxxaTun kHonku “ ™7,

7.3 HacTtpownka KoHdurypaumm

[na HacTporku koHdurypaumm moaynst ynpasneHna TTR-02A HeobGxogumo cornacHo
PUCYHKY 5 BONTK B MeHI0 «Bblibop KoHcurypaumumy».

Bbibop OKHO MEeHI0 MPOCMOMmpa-ycmaHoeKu
KoHcpurypauumn <1 P
A
n N
W “Baeodckue K‘,
napamempai, OHfbVI rypal',';V'Fl _________________ SHaveHUe napavempa (uusaem)
CO+[B”
d

KoHdpurypaums MoxeT NpuHUMaTh creytowme 3HauyeHus:

“CO+CQO” — gBa KOHTypa CUCTEMbI OTOMNEHUS;

“‘CO+I'B” — 0AMH KOHTYpP CUCTEMBI OTOMNSIEHUS U OAWNH KOHTYp BC;
‘rB+IB” - gBa koHTypa BC;

‘BbIKIT” - oTtcytcTByeT.

N3meHeHne KOHCbI/IpraLl,I/II/I mMoayn4a ynpaBlieHudA TTR npou3BoaAuTCH C NOMOLLbIO HaXaTus

KHOI_IOK “fl’ M ‘l‘”.
Bbixog u3 meH C COoXpaHeHnem B NamMATn yCTpOIZCTBa yCTaHOBﬂeHHOIZ KOH(bMpraLlI/II/I

NPOM3BOOUTCA NPU HaXaTUN KHOMKU 4‘ 6e3 coxpaHeHusi C BOCCTaHOBIIEHWEM MNPEXHEro
3HAYEHWSt — NPU HaxaTUK KHonku “ ™67,

BHUMAHUE: TMPU BbIXOOE M3 HACTPOWKM KOHOUIYPALIMM MO KHOMKE “al
NP MOATBEPXAEHN TMPON3BOANTCA YCTAHOBKA 3ABOOCKUMX TMAPAMETPOB B
COOTBETCTBUN C TPUJIOXXEHEM [.
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7.4 HacTpoiika AMCKPeTHbIX BXOA0B, BXOOOB U3MEPEHUS TeMnepaTypbl U AaBMeHus

7.4.1 BHelHWN BUA CTPYKTYPbl MEHIO HACTPOMKN AaTYMKOB NpUBEAEH Ha PUCYHKe 6.

e T 1
| YpoeeHb HWXKHWW \ CuctemHas HacTponka \ HacTtporka gatymkoB |
| o o 2 |
| a ! i i ; |
| HacTtpoiika e _R+ AvckpeTHble Metio Hacmpougu ylg(;.eH}SG |
| cueHana Ha exodax D1...D6.
aTymKoB <« ------- Bxogbl D1...D6 ¢
| a < | | : Iﬂ' T ModpobHee cm. 7.4.2. |
! e s
| b v ! |
| i L_ [aTumku H MeHto Hacmpoiu;u1 exTogoe |
7 memnepamypbl T1...T6.
| Temnepartypbl
: | : — ; yp 5 ﬁd TodpobHee cm. 7.4.3. :
|
by v |
: i L_ [laTumkm IOVIeHiO Hacgfoagzl 8x0008 :
] aeneHusi P1 u P2.
aBneHus
| : A < [NodpobHee cm. 7.4.4. |
| | L |
. ____ x> ____1
S 1
PucyHok 6 — CTpykTypa MeHI0 HacTpOMKN JaTYUKOB (BXOAOB)

7.4.2 BHeLWHWI BUA CTPYKTYPbl HACTPOMKN YPOBHSA AMCKPETHbLIX BXOO4OB MPUBEAEH HUXKE.
[ 1
... HPKHUWN \ CuctemHasa HacTpounka \ Hactponka gatymkoB \ [JuckpeTHblie BXoabl
| P P P |
| [unckpeTHble ——%-P D1 Y Otkniou. HY YpoeeHb Ha 8xode “D1” cueHana |
| Bxoagbl D1.. D6 ¢ |&-F-— Ha 3aMblKaHue 8HeWwHes0 OMKITo4YeHUs Hacocoe |
| | l 3 4 N |
| ! | |
| L_R_ D2 Y Otkntod. HY% YposeHb Ha exode ‘D2” cueHana |
| : Ha 3aMblKaHue 8HeWHea0 OMKJ/IOYEHUS] HAacoCo8 |

| | A

Vs ity

| | o 2 - |
| Y D3 Cyx. xon HY YposeHb Ha 8xode “D3” cueHana |
| | Ha pa3MblkaHne «cyxol xo0» Hacocos 1 u 2. |
| | R 4 o |

| \ 4 '

{3 Cyx. xon A 08eHb Ha 8xo00e “D4” cueHana

| :ﬁ_ D4 ¢ Cy HY, Yp de “D4 |
| : Ha pa3mblkaHue «cyxout xo0» Hacocos 3 u 4. |
| | | @ + ﬁ |

| + |

|
| :<—R— D5 x Heucnp. HY2 YposeeHb Ha 8xode “D5” cuzHana |
| | Ha 3aMblKaHue HeucripasHocmu Hacocog 1 u 2. |
l e e |

| |
| L_R_ D6 x Heucnp. HY YposeHb Ha exode “D6” cueHana |
| Ha 3aMblKaHue HeucripasHocmu Hacocoe 3 U 4. |
Lo _



BHewHWN B OKHa HACTpOKKM NapameTpa Ha npumepe Bxoda “D1” npuBedéH Huxe.

D1 b OTkmioy. HY Hacmpolika akmugH020 ypo8HSsI
> BHeWHe20 cuesHasria OMmKIito4eHus

Ha 3aMblkaHne Hacocog HY% Ha exode “D1”

Cumsorn cueHana 'y
‘‘‘‘‘ e (4 N

HaumeHosatue exoda D1Y Otkmtod. HY% | . AKMUBHBIL YpOBEHb cuzHarna

Ha 3amblkaHue 1" (muzaem).

d

/I3MeHeHMe aKTUBHOTO YPOBHS NPOV3BOANTCS C NMOMOLLIO HaXaTnsi kHonok “B7 n ¥
AKTMBHbIV YPOBEHb CMrHana Ha BXo4e MOXeT NPUHUMaTb ABa COCTOSIHUA — «HA 3aMblKaHMEe» UMK
«Ha pa3mbIKaHNEY.

BbIxog U3 MeHIo ¢ coxpaHeHneM B NamsATN YCTPONCTBA YCTAaHOBIIEHHOIO aKTUBHOIO YPOBHS

cuUrHana npov3BOANTCS NPU HaXXaTUM KHOMKM 4‘ 0e3 coxpaHeHNs C BOCCTAHOBIIEHMEM NPEXHETO
3HaYeHNst — NPU HaxaTuK KHonku “ ™7,

7.4.3 K mogynto ynpasneHus TTR-02A noakntovaroTcs npeobpasoBaTenn ConpoTMBEHNS C
HOMMWHanbHOW cTaTn4yeckon xapakrepuctukon (ganee — HCX) Pt 500 unu Pt 1000 B cooTBETCTBUM
CO CXeMOMW, NpuBeLAEHHON B NpuoxeHun B.

B nporpammHom obecneyeHnn TTR npuBeneHo cooTBeTCTBME (Pm3myeckoro Homepa (1...6)
KaXxgoro Tepmogartymka K ero yHKUMOHaNIbHOMY Ha3Ha4YeHUIo, T.€. BbINOSTHEHA NPUBSA3KA.

CooTBeTCcTBME (PU3NYECKOro HOMepa TepmogaTtyuka ero (PyHKUMOHarbHOMY Ha3HaA4eHUo
OIS KaXXO0ro Tuna KoHTypa ynpaBneHus KrnanaHom npueeneHo B Tabnuue 8.

Tabnuuya 8
Twun KoHTypa A Twun koHTypa B
HasHaueHue T[4
“CO” “rB” “CO” “rB”

TepmMmogaTyumnk ynpasnsitoLwmm T1 T T5 T5
TepmoagaTyunk Hapy>XHOro Bosayxa T2 T2
TepmoaaTynK KOHTPOSbHLIN 1 T3 T3 T3 T3
TepMogaTyYnK KOHTPOSbHbIN 2* T4 T4 T6 T6

MpumeyaHus

1 Tepmodamyuk ynpaensrowul SBNAETCs UICTOYHMKOM CUrHana o6paTHOM CBA3N
TemnepaTypbl 06bekTa. B 3aBUCMMOCTM OT TMMa KOHTypa perynupoBaHus TEPMOLATYMK MOXET
ObITb YCTAHOBMNEH Ha nogatowem nnu obpatHom TpybonpoBoae.

TepmModamyuKk HapyxHo20 eo3dyxa UCnonb3yeTca ANs 3agaHusi OnopHOW TemnepaTypbl
TemnepaTypHOro rpadmka perynmpoBaHus 1, npu HeobxoaMmocTn, TemnepaTypHoro rpadvka
orpaHuMyeHus TemnepaTypbl TENNOHOCUTENA A4S TMna koHTypa “CO”.

TepmModamyuK KOHMPOJIbHbLIU MOXET YCTaHaBNMBaTbLCA AN KOHTPONs TemnepaTtypbl B
nobomMm MecTe n B Npouecce perynnpoBaHus He y4acTByeT.

2 * — TepMmogaTumKk MOXET BbINOMHATE (PYHKLMIO OrpaHudeHuns (6onblie n/unu MeHbLUe)
TemnepaTypbl TENSIOHOCUTENS NO MECTY YCTaHOBKW.
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[na HacTpovkK KaHanoB U3mMepeHus TemnepaTtypbl HEOOXOANMO BOWTM COrfacHO pUCyHKa 6
B MeH0 «[JaTyuku TemnepaTypbi».

CTpyKTypa MEHI0 HacTpOMKM napamMeTpoB KaHara u3MepeHusi TemnepaTypbl npuBeaeHa Ha
puUCyHke 7.

HVXXHWI \ Cuctemnas HacTpoiika \ HacTpoiika gatumkos \ [laTumku TemnepaTtypbl |
d MeHto npocmompa-ycmaHo8Ku

Ratamku TR Tun patunka muna damy4uka memmnepamypabl.
Temnepatypbl ¢ [« -r -1 Pt1000 [ModpobHee cm. 7.4.3.1.

| | X

: + @ I ﬁ “

:4- W[T1 CmeLLehne MeHro ycmaHosku KaHa!'I?_

4 +0.0 °C usmepeHusi memnepamypsbi T1.

| . lModpobHee cm. 7.4.3.2.

| R

| + !

|

|

|

|

|

|

|

R MeHio ycmaHoeku “0” kaHana |
- T2 Cwmewetrine usmepeHuss memnepamypsl T2. |
| |
| |
’ I
|

|

|

|

+0.0 °C lodpobHee cm. 7.4.3.2.

MeHto ycmaHoeku “0” kaHana
T6 CwmeweHune Y

- usmepeHuss memrepamypsl T6.
+0.0 °C P pamyp

[NodpobHee cm. 7.4.3.2.

_— — — — — — — —— — —— —— ——— —— ———————— ———

PucyHok 7 — CTpyKTypa MeH0 HacTPOMKM JaTYMKOB TemnepaTypbl

7.4.3.1 Bxog B MeHo HacTtpomkm Tuna HCX TepmogaTymka npomn3BOOAUTCS MPU HaxaTuu
knonky “®”. Bhelnuii BN, OKHA MEHIO NMPUBEOEH HUXKE.

| Tvin gaTtyunka OKHO MeHIo Hacmpoliku muna HCX
Pt1000 Oamyukos memnepamypsi T1...T6.
A
d %
v ‘
Tun patimka | - 3HayeHue napamempa (Muzaem).
Pt1000
el

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

Bbixog M3 MEH C COXpaHeHMeM B MamsaTU yCTpoucTBa ycTaHoBreHHoro HCX patyumka
NPON3BOAUTCS MNPU HaxXaTuUU KHOMKN ‘ 0e3 coxpaHeHusi C BOCCTaHOBMNEHMEM MPEXHErO
3HauYeHUs — NPU HaXxxaTUM KHonku “ ™87,
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7.4.3.2 B cnyyae nosiBNeHUW MOrpeLHoOCT U3MepeHus TemnepaTypbl, KOoTopas MOXeT
BO3HWKHYTb Mpu OOMbLUOM ANWHE NOAKMIYaeMbIX K TepMOoOaTyYuMKy MpPOBOOHMKOB, HeEoBXoaumo
BbIMOMHUTL KOMMEHCAaUUK0 CONPOTMBEHNA NPOBOAHMKOB B COOTBETCTBYIOLLIEM KaHane nsmepeHns
TemnepaTypbl.

BHeWwHUN BMO OKHaA MEHK HACTPOMKM KaHara u3MepeHusi TemnepaTtypbl Ha npvmepe T1
(aHanornyHo ona T2...T6) npuBeaéH HMXe.

| T1 CwmelleHune OKHO MeHK HacmpolUKu KaHana
+0.0 °C uamepeHust memnepamypbi T1.
A
K %
Tepmodamyuk (T1...T6). Tl Cwmewenve | .- 3HauyeHue napamempa (Muzaem).
+0.0°C
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 BOCCTaHOBIIEHUEM MPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

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

[1na HacTponkn KaHanoB U3MEPEHUS OaBneHUss He0b6Xo0AMMO BOWTU COrNacHoO pUCyHka 6 B
MeHo «[laTyukn gaBneHus», BblIOpaTb COOTBETCTBYHOLLMIA KaHan M3MEPEHUs AaBreHus u npu
Heob6Xo4MMOCTN YCTaHOBUTb BEPXHUI AMana3oH JaTvumKa.

|

| |

| d v s ]
| Hdatunku r—+=» P1 Twn gatyvka -——R—-P P1 Twn gaTymnka __Cﬂ__l |
| JaBneHus A - - 1.00 MMMa -~ — - 1.00 Ma |

I + T ".‘,

| .« R_ P2 Tun gatuvka 3HayeHue napamempa |
| HeT (Muecaem). |
| |

PucyHok 8 — CTpyKTypa MeHI0 HacTPONKM JATYNKOB AaBleHUs!

N3meHeHne napameTpa (MUraeT) NnpoM3BOANTCS C MOMOLLLIO HaXaTUsl KHOMOK e
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”.

Bbixog n3 MeHw C COXpaHeHnem B NaMATU yCTpOVICTBa YCTaHOBJIEHHOIoO 3Ha4YeHus

NPOMU3BOOUTCA NPU HaXaTUN KHOMKU 4‘ 6e3 coxpaHeHuMsi C BOCCTaHOBIIEHMEM MPEXHEro
3HAYEHWSt — NPU HaXaTUK KHonku “ ™67,
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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 5 B MeHo «HacTtponka cuctembl A» nnn «Hactpomka cuctemol B».
O6Lwaga cTpykTypa MEHIO HACTPOWMKM NapamMeTPOB Ha npumepe cuctemMbl A (aHanorMyHo gns

cuctembl B) ans tuna koHTypa «CO» n «['B» npuBegeHa cooTBeTCTBEHHO Ha pucyHke 9 u 10.

YposeHb HVXKHUIN \ Cuctemnas HacTpoiika \ HacTpoiika cuctemsl A

HacTtpowka
cuctembl A

d

+
1

+

+

+

+

+

+

+

+

+

A> Pexum KOHTypa

NPOI

)9 T4

A> Nepwnoa Ynp.
Tynp= 10 MuH

R

A> Koadpd. Ynp.
Kynp= 0.5 c/°C

i Yo

A> [NonHbIn Xop,
Txon= 60 cek

e 1o

A> Tewmn. 'pacuk

TE=fT2)

I

A> Temn. Huxe
T2 =1(T2) -0°C

I

A> HepgenbHbin
"padumk d

|

I

A> lNopor T4<Torp
BbIKII

R

A> Mopor T4>Torp
BbIKI1

I

A> 'padpuk Orp.

T3t<f(T3) Bbikn

—

; f
R

[MpogormxkeHne

)
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MeHro HacmpoUku pexxuma

KOHMYypa knanaHa cucmemsl A.

[lodpobHee cm. 7.5.2.

MeHro Hacmpolku nepuoda
ynpaesneHus Tynp.
[NodpobHee cm. 7.5.2.

MeHro Hacmpoliku Koaghghuyu-
eHma ynpaneHus Kynp.
[lodpobHee cm. 7.5.2.

MeHto HacmpoUKu rosiHo2o
xo0a Txo0.
[NlodpobHee cm. 7.5.2.

MeHro HacmpoUku epagpuka

memnepamypHozo TXt=f(T2).
[MlodpobHee cm. 7.5.2, 7.5.3.

MeHro Hacmpolku

memnepamypb! «HUXXE» T .

[NlodpobHee cm. 7.5.2.

MeHro Hacmpolku HederbHoU
rnpoepamMmei.
[NodpobHee cm. 7.5.5.

MeHro HacmpolKu ropoza
oepaHu4eHus «Huxxe» TA.
[NodpobHee cm. 7.5.2, 7.5.4.

MeHro Hacmpouku ropoea
oepaHu4eHusi «Bbiwe» TA4.
[NlodpobHee cm. 7.5.2, 7.5.4.

MeHto HacmpoUku 2paghukos
o2paHUYeHus:

TX<f(T3) unu Toep=f(T2).
[NodpobHee cm. 7.5.2, 7.5.4.



YposeHb HVIXKHUIN \ Cuctemnas HacTpoiika \ HacTpoiika cuctembl A

[ [MpogormkeHne ]
L& T4

[ModpobHee cm. 7.5.2 u 7.5.6.

| |
| |
| |
| |
| |
| - |
| A> Pexiim Hacocos MeHro Hacmpouku pexuma |
< — - HY% yrpasJseHusi Hacocamu.
| | | 2 Hepes Hef" ModpobHee cm. 7.5.2. |
| | * & I G |
| .
| ! A> Mepeknioy. HY% MeHto Hacmpolku 3adepxKu |
| - — Tow= 20 ceK Ha nepeksoYeHue Hacoca ToX. |
| : " : odpobHee cm. 7.5.2. |
| { s
| v ' 5
| ' R [A> Me peaanyck HY MeHto Hacmpoliku epemeHu |
| -~ nepesanycka Hacocos Tns. |
Tn3= 60 MuH
| : | % [lodpobHee cm. 7.5.2. |
| : 4 v i MeHro Hacmpoliku cueHana |
| <> | A> CurHan asapun ABAPUEI o ypoeHio |
| A memnepamypbl U 0asreHuUs. |
| |

PucyHok 9 - CTpyKTypa MEHI0 HaCTPONKN NapaMeTpoB CUCTEMbI OTONNeHUa (Tun koHTypa “CQO”)
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YposeHb HXKHW \ Cuctemnas HacTpoiika \ HacTpoiika cuctemsl B

| P P Y |

| HacTpoika -——@—-> B> Pexum koHTypa Menio hacmpouku pexuma |

| A PO Komypa cucmemnl B. |

| cncTemMbl d 4__T|__' : X lModpobHee cm. 7.5.2. |

| : y v : o MeHto Hacmpouku nepuoda |
I B> lMNepwnog Ynp. P P

| - — Tvio= 60 ynpasneHus Tynp. |

| | : ynp= CiK llodpobHee cm. 7.5.2. |
| & 2

| | B>+K03 b YHI MeHto HacmpoUKu Koaghehuyu- |

| - Kvip= 0 5 . /o% eHma ynpaneHus Kynp. |

| | Y p=Y. ModpobHee cm. 7.5.2. |

| e fe , |

| | B> MonHoi Xon EHI0 HacmpPOUKU MOJIHO20 |
- Txon= 60 cek xo0a Txo0. |

| ! : _ [ModpobHee cm. 7.5.2.

| l U , |

| : B> Temn. Hopm MeHto Hacmpouku |

| - - T34= 50°C 1 memnepamypbl «HOPMA» T3, |
: : lModpobHee cm. 7.5.2.

| | vV T s y ] |

eHI0 HacmpoUKu

: P B> -!I-_ej“glj' Z'g?ée memnepamypbl «HUXE» T . :

| : | _ % [TodpobHee cm. 7.5.2. |
! Y s

| : B>Le eanb||7|| Metto Hacmpolku HedenbHOU |

| :4_ > Fpaﬂq)MK g rnpozpammai. |
| : [ModpobHee cm. 7.5.5.

| I Y 16 . |

| | B> Mopor T6<Torp MeHto HacmpoUiKu nopoaa |
|

| - oepaHudeHusi «Huxe» T6. |

| : : BbIKTI X [ModpobHee cm. 7.5.2, 7.5.4. |
| L 4 Y | s .

| | B> Mopor T6>Torp MeHto HacmpodKu nopoaa |

| - - BbIKIT ozgpaHudyeHus «Bbiwe» T6. |

| : : 3 lModpobHee cm. 7.5.2, 7.5.4. |

Y @

| : y ; MeHro HacmpoUKu pexxuma |

| - - B>HF;/emMM Hacocos yrpasneHus Hacocamu. |

| : /2 16pe3 Hef"' IModpobHee cm. 7.5.2. |

| | v il . |
| B> Mepeknioy. H% MeHro HacmpoUtiku 3adepXxKu

| - Tox= 120 ' Ha nepekmoyeHue Hacoca Tox. |

| | K= CiK ModpobHee cm. 7.5.2. |

| | vV i . |

| | B> Mepesanyck HY% EHI0 HacmpPOUKU 8pemMeHuU |
le -1 nepe3sarycka Hacocos Tns.
! Tns= 60 MuH

| : : X [ModpobHee cm. 7.5.2. |

| ' Y i Meio Hacmpoli |
| poUKU cueHana

| Pind B> Curnan aBapuu ABAPYISI o yposHio |

| d memnepamypb! U 0aeeHUsl. |

| |

lNodpobHee cm. 7.5.2 u 7.5.6.

PucyHok 10 - CTpyKkTypa MeHI0 HacTponkn napameTpoB cuctemsl BC (Tun KoHTypa “I'B”)
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7.5.2 Cn1cok nporpaMmmMmpyemMbIX napamMeTpoB KOHTypa npuBeaéH B Tabnuue 9.

Bxoa B MeH0 NpoCMOTpa-yCcTaHOBKM NapameTpa NpoM3BOANTCS NPU HAXaTUM KHOMKK wd>
ViaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHomnok “4” u 4
Bbixog M3 MEHI C COXpaHeHMeM B MNaMATM YCTPOMCTBA YCTAHOBMEHHOIO 3HA4YeHus

NpPON3BOAMTCA MNPU HaXaTUM KHOMKM 4‘ 6e3 coxpaHeHWa C BOCCTAHOBMEHMEM MPEXHEro
3HAYEHNst — NPU HaxaTUK KHonku “ ™7,

Tabnuuya 9

Mapa-

Ha3HauyeHue
MeTp

Pexxum KOHTYypa KnanaHa MOXeT NpUHUMaTb CrieayoLme 3HaYeHns:

0 - paboTa octaHoBneHa (pexum “CTOIT);

l';_?::::l — paboTa no BpemeHHon nporpamme (pexum “Iporpamma’);

o - paboTa B NOCTOSAHHO HOpMaribHOM pexume (pexum “Hopma’”);
— paboTa B NOCTOSAHHO MOHMKEHHOM pexume (pexum “Huxe”).

lMepuo0d ynpaesneHusi (BpeMs peakumm CUCTEMbI) — MakCMManbHoe Bpems, Heobxo-

Anmoe Ons USMeHeHUst TemnepaTypbl B CUCTEME perynmpoBaHus nocrie yrnpasnsioLwero

Tynp* | BO34eNCTBUS Ha KnanaH.

[nanasoH 3HauyeHus napameTpa: (1-60) MnH - ansa Tuna KoHTypa “CO”;

(30-120) ¢ - ang Tvna KoHTypa “I'B”.

KoagppuyueHm ynpaesieHusi — Bpemsa paboTbl B cekyHAax npmMsoga npu n3aMeHeHum

Temnepatypsbl Ha 1 °C. [uana3oH sHaveHus napameTpa — (0,2-2,0) c¢/°C.

Bpewmsi nosiHo20 xo0a — NOfHOE BpeMsi KfianaHa 13 HUXKHEro NMosfiIoKEeHUs B BEPXHEE.

[unanasoH 3HayeHus napameTpa — (10-180) c.

Temnepamypa “Hopma”— 3apjaHHOe 3HayeHue TemnepaTtypbl ropsiier BoAbl AJ1s

Tvna koHTypa “I'B”. lna tnna koHTypa “CO” - 37O BbIYMCIIEHHOE MO TemnepaTypHOMY

Tt | rpacduky 3agaHHOe 3Ha4YeHe TeMnepaTypbl TEMNNIOHOCUTENS.

[nana3oH 3HavyeHnss napameTpa: (10-120) °C - gnsa Tuna koHTypa “IB”;

T=f(T2) °C - ana Tuna koHTypa “CO”.

Temnepamypa “Huxe”— 3agaHHOe 3HayeHue TemnepaTypbl ropsyen Boabl B Hepabo-

yee Bpemsi ansa Tmuna koHTypa “I'B”. ina tuna “CO” — 3agaeT 3HayeHue TemnepaTypbl,

T | Ha KOTOPYH MOXHO CHU3UTL TemnepaTypHbIn rpadmk B Hepaboyee Bpems.

[unanasoH 3HauyeHusa napameTpa: (10 - 70) °C vnn “Boikn” - anga Tuna KoHTypa “I'B”;
(0 -10)°C - Ansa Tmna koHTypa “CO”.

Kynp*

Txon

Temnepamypa “OzpaHu4yeHue HUXe” — 3aflaHHOe 3Ha4YeHne orpaHudeHne Temnepa-
Typbl TENNOHOCUTENS (UNKM BO3ayxa B nomelleHun). Npu ycnosum, Koraa naMepeHHoe
TepMmogaTtumkom TX 3HaveHue TemnepaTypbl CTAHOBUTbLCS MEHbLUE YCTaHOBIIEHHOMO
3HadyeHns Tx < Torp, npuopuTeTom B YyMNpaBfeHMM KranaHoM CTaHOBMUTCS
<Torp | nogaepXaHue 3HayeHus TemnepaTypbl TX = Torp, rae Xx=4 n x=6 COOTBETCTBEHHO 4SS
cuctemsl A n B.

[lvana3oH 3HavyeHns napameTpa:

“Bbikn” unu (10 - 150) °C - Anga Tmna koHTypa “IB”;
“Bbikn” unu (10 - 150) °C unu rpacouk Torp=f(T2) - Ang Tmna koHTypa “CO”.

Temnepamypa “OzpaHu4eHue eblwe” — 3a0aHHOE 3HA4YeHWe OrpaHUYeHne Temne-
paTypbl TennoHocuTena (unu Bosayxa B nomelleHun). MNpu ycnosuu, korga namepeH-
Hoe TepMogaTymkom TX 3HayeHue TemnepaTypbl CTaHOBUTbCA Bonblue YCTaHOBIIEH-
Horo 3HadyeHus Tx > Torp, npuvopuTeTOoM B YNpaBfieHUW KranaHoOM CTaHOBUTCH
> Torp | nogaepxaHune 3HaveHnsa Temnepatypbl Tx < Torp, rae x=4 n x=6 COOTBETCTBEHHO 415
cuctembl A n B.

[nana3oH 3Ha4yeHns napameTpa:

“Bbikn” unm (10 - 150) °C - Anga Tvna koHTypa “IB”;
“Bbikn” unu (10 - 150) °C unu rpaduk Torp=f(T2) - Ansa Tvna koHTypa “CO”.
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MpogomxkeHue Tabnuubl 9

Mapa-
MeTp

Ha3HauyeHue

Pexum
Hacoca

Pexxum pabombl KOHMypa Hacoco8 MOXeT NPUHMMAaTh 3Ha4YeHUs!, NPUBEAEHHbIE B
Tabnuue 10

Tox

Mepuoa oxupaHusa curHana HemcnpaBHOCTU. Ecnn B npomexyTok BpeMeHn Tox He
nocTynaeT curHan o paboTe Hacoca, TO Npu YCTaHOBIIEHHOM napameTpe
NpOM3BOANTCSH NepekrnoyeHne Ha paboTy pe3epBHOro Hacoca.

[unanasoH 3HayeHusa napameTpa: (20...180) c.

Tns

MNepuopn nepesanycka — 3ajaHHOE 3Ha4YeHMEe BPEMEHMU, MO UCTEYEHUN KOTOPOro nocrie
HacTynneHms cobbITMa aBapumn ABYX HacocoB, paboTaloLwux B MONEpPEMEHHOM pexume,
UMKN ynpaBneHus Hacocamn aBapuu No ABYM HacocaM, paboTarowmx B NonepemeH-
HOM pexume.

[nana3oH 3HavyeHus napameTpa: (Bbikn, 10...120) MuH.

<TaB

Temnepamypa “Aeapusi HuXxe” — 3afaHHOEe 3HayeHue aBapUMHOW TemnepaTypbl
TennoHocutena (Mnu Bo3gyxa B nomeweHuun). [pyn ycnosuw, korga wn3MepeHHoe
TepMmogaTtumkom TX 3HaveHue TemnepaTypbl CTAHOBUTbLCS MEHbLUE YCTaHOBIIEHHOMO
3HavyeHus “<TaB” Bknoyvaetca pene “ABAPUA” n wHamkatop “Pexum” - HavmHaet
MUraTb KpacHbIM LiBeTOM. Homep TepmogaTymka MoxXeT ObiTb criegytowmm: x=1...6.
[nana3oH 3HayeHns napameTpa:

“BbIikn” unu (10 - 150) °C - Ans Tuna koHTtypa “IB”;
“Bbikn” unm (10 - 150) °C - Ansa Tmna koHTypa “CO”.

> TaB

Temnepamypa “Aeapusi eblwe” — 3aaHHOE 3HA4YeHWe aBapUNHOM TemnepaTypbl
TennoHocutens (MnuM Bo3gyxa B nomeuweHun). lMpu ycnosuu, Koraa w3MepeHHoe
TepMmogatumkom TxX 3HaveHue TemnepaTypbl CTAHOBUTLCA 6Gonblue YCTaHOBIIEHHOMO
3HaveHna “>TaB BkrnodvaeTca pene “‘ABAPUA” n mnugukatop “Pexmnm” - HayuMHaeTt
MUraTb KpacHbIM LBeTOM. Homep TepmogaTtymka MoXeT ObiTb crnegyowmm: x=1...6.
[AnanasoH 3Ha4YeHns napameTpa:

“Bbikn” unm (10 - 150) °C - Ansa Tmna koHTypa “IB”;
“Bbikn” unu (10 - 150) °C - Ans TMna koHTypa “CO”.

<PaB

HaeneHue “Aeapusi Huxe” — 3agaHHOE 3Ha4YeHMe aBapUMHOIO AAaBMEHUSI TEMNSIOHO-
cutens. Mpu ycnosuu, Korga U3aMepeHHoe [aBfieHne CTaHOBUTLCS MEHbLUE YCTaHOB-
neHHoro 3HayeHunsa Px<PaB Bknwoyvaetca pene “ABAPUA” u mnHgukatop “Pexum”
Ha4yMHaeT MuraTb KpacHbIM LIBETOM.

Homep gatumka gaBneHus MoxeT ObiTb: X=1 - ans cuctemol A, Xx=2 - ansa cuctemol B.
[Anana3oH 3HavyeHns napameTtpa: “Boikn” unm (0,16 — 2,5) MlMa.

>PaB

HaeneHue “Aeapusi ebiwe” — 3agaHHOE 3HAYEHNE aBapUNHOIO AaBneHusl TEMNSIOHO-
cutens. MNpu ycnosuu, Korga namepeHHoe [AaBfieHMe CTaHOBUTLCS Borblle YCTaHOB-
neHHoro 3HadeHus Px>PaB Bkniouvaetcsa pene “ABAPUA” n wnHgukaTtop “Pexunm’
Ha4YMHaeT MUraTb KpacHbIM LBETOM.

Homep gatumka gaBneHus MoXeT ObiTb: X=1 — anga cuctembl A, X=2 — ans cuctemol B.
[Anana3oH 3HavyeHns napameTtpa: “Bobikn” unm (0,16 — 2,5) MlMa.

MpumeuyaHue *- PekomeHpauun no noabopy napameTpoB perynstopa Tynp w Kynp
nonb3oBaTenem npueeaeHsl B npunoxeHum E.
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Tabnuya 10

Mapa-
MeTp

Ha3HauyeHue

Bbikn

ynpaeneHue Hacocamu 8bIKITI04Y€eHO.

“H1/2”

H'2 yepes cyT. — nonepemeHHas pabota HacocoB H'z yepes cyTku B cucteme A,
H'2 yepes3 Hen. — nonepemeHHas paboTta HacocoB H'2 yepes Hegento B cucteme A,
H'2 yepes mec. — nonepemeHHas pabota HacocoB H'z yepes mecsL B cucteme A,
BkntoyeHa 3awjuma om omcymcmeusi mernyioHocumersisi rno cuaHarsy Ha exode “D3”.
[Npu Hanu4uu Ha exode ‘D5” cueHana HeucrnipasHocmu 8 pabome Hacoca rpou3eo-
oumcs 8800 8 pabomy pe3ep8HO20 Hacoca.

HocmynHa yHKyus eHewHe20 yrnpasneHusi pabomou Hacocos rno exody ‘D1”.

“H1”

Paboma Hacoca 1 e cucmeme A.
BkntoyeHa 3awuma om omcymcemeusi mernioHocuUmersisi rno cuaHarsy Ha exode “D3”.
LocmynHa pyHKyus eHewHe20 yrpasrneHusi pabomout Hacocos rno exody ‘D1”.

“H2”

Paboma Hacoca 2 e cucmeme A.
BkntoyeHa 3awjuma om omcymcemeusi mernoHocuUmersisi rno cuaHarsny Ha exode “D3”.
LocmynHa pyHKyus eHewHe20 yripasrneHusi pabomout Hacocos rno exody ‘D1”.

“H3/4”

H3% yepes cyT. — nonepemeHHas paboTta HacocoB H¥ 4epes cyTkm B cucteme B;
H% yepes Hen. — nonepemeHHasi paboTta HacocoB H¥% 4yepes Hegento B cucteme B;
H% yepe3 mec. — nonepemeHHasa pabota HacocoB H¥% yepes mecsiy B cucteme B,
BkntoyeHa 3awuma om omcymcemeusi mernsioHocumerisi o cueHasny Ha exode “D4”.
lpu Hanuyuu Ha exode “‘D6” cueHana HeucrnpasHocmu 8 pabome Hacoca npou3eo-
oumcs 8800 8 pabomy pe3ep8HO20 Hacoca.

LocmynHa yHKkuus eHewHe20 ynpasneHus pabomoti Hacocos rno exody ‘D2”.

“H3”

Paboma Hacoca 3 e cucmeme B.
BkntoyeHa 3awuma om omcymcemeusi mernsioHocumerisi o cueHasny Ha exode “D4”.
LocmynHa yHKuus eHewHe20 ynpasneHus pabomot Hacocos rno exody ‘D2”.

“H4”

Paboma Hacoca 4 e cucmeme B.
BkntoyeHa 3awuma om omcymcemeusi mernsioHocumerisi o cueHasny Ha exode “D4”.
LocmynHa yHKuus eHewHe20 ynpasneHus pabomot Hacocos rno exody ‘D2”.

NMpumeyaHme — YcTaHOBKa aKTMBHOrO YPOBHS Ha 3ambikaHue (0) nnu Ha pasmblikaHue (1)
curHana no sBxogam “D1”..."D6” npon3soguTcAa Npy NnporpaMMupoBaHumn napameTpa B MEHIO
«AnckpeTHble Bxoabl D1...D6» (cmoTpu 7.4.2).

7.5.3 Hactpouika TemnepaTypHoro rpadguka.

[ns npocMoTpa-yCTaHOBKM TeMMepaTypHOro rpaduvka perynmposaHus Heob6xoanmo
BOWTW C MOMOLLIbIO HAXXaTUA KHOMKK el (cM. pucyHok 9) B meHto «Temn. Fpacomk T3X=f(T2)».

BBog 3HayeHun TemnepaTtypHoro rpadmka “remnepatypa nogaumn (obpaTkm) - Temnepartypa
HapYy)XHOro BO34yxa” NPOU3BOAMTCA MO LIECTU TOYKaM OMOpHOM TemnepaTtypbl (TemnepaTypa

HapY>KHOro BO34yxa), Ha4YMHas ¢ MMHUMarbHOro 3HayYeHnsa muHyc 25 °C.

[dnana3oH BBOAMMBbIX 3HadYeHun Temnepatyp ot 10 go 150 °C, war yctaHoskn 1 °C. lMpu
MPOMEXYTOUHbBIX 3HAYEHUsIX TemnepaTypbl HapyxXHoro Bo3gyxa TTR Bbluucnset Tpebyemoe

3HayeHWe 3agaHHON TeMnepaTypbl NYyTEM annpokcMMauun rpaduka.

ans orpaHn4YyeHnda mMakcumalsibHOro 1 MMHMMalribHOro 3HadYeHuda TemMmnepartypbl TEMNJIOHOCUTE-

Nna B TemnepaTypHOM rpadmke BBOAATCS NapamMeTpbl COOTBETCTBEHHO TXfmax n TXtmin.

[na onepaTMBHOro cMeLleHnst BCeX TOYEK TeMnepaTtypbl TeNnoHocuTensa rpadmka BBOAUTCS
napamMmeTp CMeLleHus TemnepaTypHoro rpaduvka. [JnanasoH nameHeHnsa ot muHyc 9,9 °C go nntoc

9,9 °C, war nameHenuns 0,1 °C
Mprmep BHELLHEro BMaa TeMnepaTypHOro rpadmka npMBeaéH Ha pucyHke 11.
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Tt max

~~ mouxa Ne4

moyka Ne1 moyka Ne5

mouka Ne2 / E 5 mouxa Ne6

Tt min

moyka Ne3

-25 -20 -15 -10 -5 O 5 10 15
PucyHok 11 - TemnepaTypHbIN rpacpmk

CTpyKTypa HaAacCTpOMKM TemnepaTypHOro rpaduka ansa cuctemMol A (aHanorM4Ho Ans CUCTEMbI
B) n npumep nporpammmnpoBanHus Toukm Ne1 rpadmka npvBeaeHbl HA PUCYHKe 12.

...HVXXHW \ Cuctemuas Hactpoiika \ Hactpoiika cuctembl A \ Temn. Mpadumk

|
N A> Tewmn. 'padouk BepxHee MeHIo HacmpoUKu |
| TX=1(T2) d memnepamypHo20 2paghuka. |
| I
| v& |
| .
| A> Tpacuk  f(T2) MeHto HaCMpPOUKU 02PpaHu4eHus |
- — M 81°C MaKcumasibHoU memnepamypbl |
: aKCMMyM : epaghuka. |
! @ N 1
| L |
L___ A> paguk  (T2) ——§—> A>lpacpuk f(T2) | ! Menio Hacmpolku modku Nel |
: T2=-25°C 81°C |[«~-- T2=-25°C ,81°C memriepamypHo20 epachuka. |
| o O |
| | 4
L_ A> paduk  f(T2) / Temnepamypa MeHro Hacmpouku moyku Ne2 |
I~ ] T2=-15°C  70°C / mennoHocumerns memrepamypHo20 2paghuka. |
| :
T (Muecaem). |
S N S S |
: JI A> lpadpuk  f(T2) ] OnopHass memnepamypa  MeHto Hacmpolku moyku Ne3...5
:“ 7 : (Hapy»HbIl 8030yX). memrepamypHo20 epadbuka. |
L ___!
| ! |
| o Y |
: A> paduk  f(T2) MeHto Hacmpolku moyku Ne6 |
f | T2=10°C 40°C memrnepamypHo20 2paghuka. |
| + I
| @ U
| ~ 'r f+T > MeHto Hacmpoliku ozpaHuyeHus |
- — pacouk  f( : ) MUHUMarbHOU memnepamypbsl |
| MuHUMYM 3|8 C epacpuka. |
| Tﬁ y v MeHto Hacmpoliku cMeuweHus |
<3| A>Tpadmk  1(T2) P w |
“1 Cmewerme 0.0°C moyek memrepamypHO20
H : epacpuka. |
- - -

PucyHok 12 - CTpyKTypa MeHI0 HaCTPOWKKN TemMnepaTypHOro rpaduka
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MiaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTus kHomnok “4” u ¥,
3aBoAcKkue HaCTpPOWKN napamMeTpoB rpaduka npuBedeHsl B npunoxexHunn E.

Bbixog “3 MeHI C CcOXpaHeHMeM B NaMATU YCTPOMCTBA YCTAHOBMIEHHOrO 3HayeHus
NpPOn3BOAUTCA MPU HaXaTuUM KHOMKM 4" Ge3 COXpaHeHUsi C BOCCTaHOBIIEHWEM [MpPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

7.5.4 Hactpouka yHKLMN OrpaHNYEeHNs TeNNOHOCUTENS.

B mogyne ynpaeneHus TTR gocTynHa yHKUUSA BEPXHErO (MNN HWXKHEro) orpaHUyYeHns Tem-
nepaTtypbl TENSIOHOCUTENSA MO MECTYy YCTAHOBKM TepmoaTuuka TX, rge Homep TepmogaTyuka
MOXeT NPUHUMATb 3Ha4YeHue x=4 1 Xx=6 COOTBETCTBEHHO aAnsa cuctembl A n B.

B cnydae ycrtaHOBKM napameTpa orpaHuyeHue Bbiwe “TX>Torp” n npu ycnosuu, koraa
N3MepeHHoe TepMmogaTiuMKkoM TX 3HaveHMe TemnepaTypbl CTaHOBUTLCA 6onblue YyCTaHOBEHHOMO
3HaveHunsa “Torp”, NPMOPUTETOM B YyNpaBSieHUN KrlanaHOM CTaHOBUTCH MOJAEpXXaHWe 3Ha4YeHus
TemnepaTypbl TX < “Torp”. Npu yctaHoBke “Torp”=BbIkn yHKLUMS OrpaHNYEeHUs BbIKITHOYEHA.

B cnyyae ycrtaHoBKM napameTpa orpaHuyeHue Hwke “Tx<Torp” mn npu ycrnosuu, Korga
N3MepeHHoe TepMoaaTUMKOM TX 3Ha4YeHne TemnepaTypbl CTAHOBUTLCA MeEHbLUE YCTaHOBNEHHOIo
3HavyeHunsa “Torp”, NPMOPUTETOM B YNpaBfiEHUN KrlanaHOM CTaHOBUTCH MOJAep)KaHWe 3Ha4YeHus
Temnepatypbl TX 2 “Torp”. Npun yctaHoBke “Torp”=BbIkn yHKLMS OrpaHNYEeHUs BbIKITHOYEHA.

B cnyyae yctaHoBku napametpa “Torp”’=FPA® orpaHnyeHne TemnepaTypbl TENSIOHOCUTE-
nga npomsBoAUTCA NO TemnepaTtypHoOMy rpaduky. B aToM criydae B CTPYKType MEHK HaCTPOMKU
nosiBNsieTCs AOMNOSHUTENbHOE OKHO AN BBOAaA rpadmka Temnepartypbl orpaHuyeHna BbILLE
«Tx>f(T2)» nnun orpaHnyenns HXKE «Tx<f(T2)». BBopa Toyek rpacdumka Torp=f(T2) orpaHnyeHuns
TemnepaTypbl TENSIOHOCUTENSA AN CooTBETCTBYyOWero Tepmogatymka (T4, T6) npomssoamTcs
aHanorn4yHo BBOAY TeMnepaTypHOro rpaduka perynmposaHus (cm. 7.5.3).

MpumeyaHne -— [lpn OTCYTCTBUM YCTAHOBKWM orpaHudeHuss temnepatypbl T4 wn T6 no
TemnepaTypHoMy rpaduky (3aBOACKME YCTAHOBKM), OOCTYMHa B COOTBETCTBYHLEM KOHTYpe
oTonneHna PyHKUNA orpaHnYyeHns 3agaHHon TemnepaTypbl TENOHOCUTENS, NoAaBaemMyto noTpe-
BuTento, He Bblle 3Ha4YeHU TemnepaTtypHoro rpaduka Torp=f(T3) TennoHocUTENsa U3 TENOCeT!.

B atom cny4ae anroputm paboTbl cnegyowmnn. BelumcnaeTca B COOTBETCTBYHOLLEN CUCTEME
3afjawlas Temnepatypa Mo rpaduky HapyxHoro Bosgyxa T3(=f(T2). [Oanee BbluncnsieTcs
TemnepaTtypa orpaHuyeHus no rpaduky tennoHocutensa cetu Torp=f(T3) n cpaBHuBaeTcs ¢ TiL.
Mpu ycnosun Tt > Torp nogaepkaHue TemnepaTypbl TENNOHOCUTENS ByaeT Npom3BoaUTLCS MO
rpadouky orpaHmyenus Torp=f(T3).

7.5.5 MNporpammupoBaHne HegenbHOM NporpamMmbl

B pexume “Iporpamma’ BO3MOXHa yCTaHOBKa AN KaX4oro AHA Heaenu 0O ABYX Nepuoos,
COCTOSILLMX U3 HaYana u KoHLUa BpeMeHWN AelcTBUs yctaeku Temnepatypbl HOPMA T3t 1 HUXKE
T2 (cm. pucyHok 13).

t, °C
t3L°C I & S ®
) ) ) )
tj},c’C ................................................... I
T T T T T T T T, 4
T2(2) TEHL) T2(Q1) THR) T(2) TIHL) T(1)
MH BT Cp ——»

PucyHok 13 - BpemeHHOW (HefenbHbIn) rpadmk

Mpn nepexone BpeMmeHn cyTok TTR npogosmkaeT paboTy No nNpealecTBYOLWEN BPEMEHHON
yCTaBKe Temnepartypbl 4O HACTYMEeHNA HOBOW.
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CTpyKTYypa MEHIO HAaCTPOMKN HeeNbLHOro rpaduka n npuMmep NporpaMMmnpoBaHns
BpemeHHoro nepmoga Ne1 “HUXE” B noHeaenbHWK NpuBeAeHbl Ha pUCYHKe 14.

e
| -..HVOKHUW\ CuctemHan HacTporika\ Hactpoika cuctembl A\ HeaenbHeiii I'padmk |
| = |
| - A> HepnenbHbii BepxHee MeHIo HacmpoUliku |
| ["pacpuk ol HederbHO20 2paguka.
| . |
d
| Y- n Nel «HOPMA» e . |
LA AN TEORD) o epuod Nel «HOPMA» & [+ |
| r_ 07:00 Hauarno pabomsl ycmasku. |
Ao J - —mm e 1
| | ' v 4 TMepuod Nel «HUXKE» 8 lH. |
| L___ A>  TH TXDf(1) —%P A> Tk TOfL)T4d! |
| 19:00 = - 19:00 —rremrerrromsenes Hauano paboms! ycmasku. |
+ T
| i ¥V |
' R [ A FIH O f(2) e lMepuod Ne2 « HOPMA» 8 [lH.
| e |
! 07:00 Hauarno pabomsl ycmasku.
| |
7 T
| i) vV |
| L.R_ A> MR T () lNepuod Ne2 «HWIKE» 6 [H. |
| : 07:00 Hauano pabomsi ycmasku. |
I
| o v |
| — 1
|
e | |
: Lo __ — |
| : fﬁ L v 1 0 Ne2 «HOPMA» e B |
| A A>  BC Tt f(2) epuod Ne2 « »eBc. |
| | Hayuano pabomsi ycmaeku. |
I
| : Tﬁ v g 1 0 Ne2 «<HW)XE» e B |
| L_ A> Bc T f(2) 4 epuod Ne2 « » 8 Be. |
| Hayano pabomsl ycmasku. |
| |

PucyHok 14 - CTpyKTypa MeH0 HacTPOWKM BPEMEHHOIo (HedenbHOro) rpaguka

N3meHeHne napameTpa (MUraeT) NPpon3BOAUTCS C MOMOLLBIO HAXKaTUS KHOMOK ¥
[wvana3oH nameHeHus napameTpa — (0-23) u.

Mpn 3HavyeHUn napametpa “--:--" BKNHOYEHME COOTBETCTBYHOLLEro TemnepaTypHOro pexuma
UrHOpUpyeTCcsa 1 NpoaormkaeT paboTaTb NpeablayLlas ycTaBka.

CoxpaHeHne yCTaHOBMEHHOIO 3HayYeHWsa napameTpa B NaMaTyM yCTPOWCTBA MPOM3BOLMTCS
NpY HaXKaTuUM KHOMKM 4‘ 0e3 coxpaHeHUs C BOCCTAHOBMIEHMEM MpPEXHEro 3Ha4YeHus — npu

HaXKaTuUM KHonku “ ™7,
MpumeyaHus

1 lMNpun oTcyTCTBMM B HeOenbHOM rpaduke yCTaBKM TemnepaTtypbl ANd BCeX OHEW Heaenuv
TTR B pexume “lMporpamma” 6ygeT nogaepxmBaTb 3agaHHoe 3HadeHne Temnepatypbl HOPMA.

2 [Ina Tvna KoHTypa ynpasneHus knanaHa “I'B” npu yctaHoBneHHOM napameTpe “T2"= BbIkn
BO BpeMms AeCTBUSA B HEAENbHOM nporpammMe yctaBsku “T” Npons3BoanTCS 3aKpbiTUE KranaHa.
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7.5.6 YcraHoBka curHana ABAPUA no ypoBHIO TemnepaTypbl 1 AaBnNeHus

CT1pykTypa HacTpounku curHana ABAPUA no ypoBHIO TeMnepaTtypbl U AaBrneHnsa Ha npumepe
cuctembl A (aHanormyHo gns cuctemsl B) npuBeneHa Ha pucyHke 15.

:_ ...HPKHUIM\ CuctemHas HacTpoiika\ Hactpoika cuctemsl A\ CurHan asapum |
| ___4|A> CurHan asapuu BepxHee MeHto HacmpoUliku |
| | d uHmepcgpeiica cesiau RS-485. |
. R 1 |
| I * d I H . |
! | & | Hacmpoliika agapuliH020
| > |A> Parunk - Tas -5 A>flatunk  Tas <, mepmodameuka (TL...T6) |
| | T4 14 e cucmeme A |
| | 4 | |
| BN . o I |
| . |
| L_ > | A> ABapust T4<TasB | —§+ A> Asapus T4<TaB | < | Merio Hacmpoliku memne- |
| BbIK/1 « - BbIKN mypbI asapuu HVXKE |
| * By |
| S 0 |
| L_ > | A> ABapua T4>TasB | —@-> A> ABapua T4>Tas _Cﬂ_: Menio Hacmpoliku mewmne- |
| BbIKJT SERCE BbIKJT mype! asapuu BbILLIE |
. ' S |
BT S ) |
| :4_ > | A> ABapusa P1<PaB | —%-> A> ABapusa P1<PaB _CQ_: MeHto Hacmpoliku 0asneHus |
| BbIKJI - ——+ BbIKN asapuu HVKE |
| i & j |
| s Yo | |
| L > |A>Asapusi P1>PaB | A> Asapus P1>Pas | Menio Hacmpoliku dasneHus |
| BbIKIJ1 - —— - BbIKI1 asapuu BbILIE |
- - - - _ _ _ __ il

PucyHok 15 - CTpykTypa MeHo HacTponku curHana ABAPNA

M3aMeHeHWe napameTpa (MUraeT) NPOU3BOAUTCS C MOMOLLLIO HaxaTus kHornok “ B 1 . 4

[lnanasoH nsameHeHns aBapuMnHOro Homepa TepmogaTymnka ot T1 go T6.
[nanasoH ycTaHOBKWN 3Ha4yeHus aBapuiHon TemnepaTtypbl — “Bbikn” unu (10...150) °C.

JaTtyuk gaBnexHuns P1 n P2 cooTBETCTBEHHO AN cuctembl A n B.
[nanasoH ycTaHOBKWM 3Ha4YeHns aBapuiHoro gasrneHus — “Boikn” wunu (0,01...Pmax) Mla,
rae Pmax cooTBETCTBYET BEPXHEMY 3HAYEHMIO LLKANbl USMEPeHUs faTymka aaBneHus (cMm. 7.4.4).

CoxpaHeHme YCTaHOBJIEHHOIoO 3HA4YeHUd MnapameTpa B NamMmAaTu yCTpOIZCTBa npon3BogunTCcA

npu HaxaTuu KHOMKK 4‘ 6e3 coxpaHeHMsi C BOCCTAHOBIIEHMEM MPEXHEr0 3HaYeHUs — npu

HaXKaTUM KHonku “ ™7,
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7.6 Hactponka nHtepdenca ceasn RS485

Mpn nogrotoBke TTR k pabote B cetn uHTepdperica RS485 cnepyet npoBepuTb U npu
HeobBX0OMMOCTM YCTaHOBUTb CETEBLIE HACTPOMKM — apec B CETU, CKOPOCTb U MPOTOKON obmeHa.
[na atoro Heob6xoAMMO cornacHo pucyHka 5 BonTM B MeH «HacTpomka cBA3n», CTPyKTypa
KOTOPOro npuBegeHa Huxe.

L AN LA i
| YposeHb HWXXHWNWN \ CuctemHasa HacTponka \ HacTtpowka cBssu |
: > Hacrtpoinka BepxHee MeHo HacmpouUKu :
| | CBA3N d UHmMepgelca ces3u RS-485. |
' |
| d
| AR i ‘. |
| : + d | . |
| e Agpec Modbus -—%-P Anpec Modbus 1 MeHro Hacmpoliku adpeca |
| : 001 <« —— 001 6 cemu Modbus. |
| A I3,
- | (€ e . |
| | v | |
g CkopocTb CcBA3M -—%-P CkopocTb cBan | <d | MeHto Hacmpoliku |
| 115200 6uT/c <«——1 115200 6uTt/c CKopocmu ces3u. |
| X |
|
: | | ATttt : :
| I + Cﬂ : .
| ' S| Pexum Modbus | -=- Pexum Modbus d 1 MeHio Hacmpodku |
| o RTU 4_23_ 1 RTU o MpOMoKosa ces3u. |
| |

PucyHok 16 - CTpykTypa MEHK HAaCTPOMKN CETEBbLIX NAapaMeTpoB

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

M3meHeHne ceTeBOro agpeca opraHM3oBaHo no umkny ot 1 oo 246.

N3meHeHne ckopoCcTu OoBMeHa OpraHm3oBaHO MO LUMKIY U MOXET MpuHMMaThb crieayolime
3HaveHus: 2400, 9600, 19200, 115200 6uT/c.

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

CoxpaHeHne yCTaHOBMEHHOIO 3HayeHus napameTpa B NamsTU YCTPOMUCTBA MPOU3BOAUTCS
npu HaxaTuu KHOMKK ‘ 6e3 coxpaHeHMsi C BOCCTAHOBMIEHMEM MpPEXHEr0 3HaYeHUs — npu
HaXkaTUW KHomkm “ ™7
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7.7 «BbICTpbIE» HACTPOVKM PEXMMOB PabOThbl KOHYpa KnanaHa u HacoCoB
7.7.1 Ana yCKOPEHHOIo M3MEHEHNA NONb30BaTENEM pexmma paboTbl KOHTypa ynpaBneHus

KrnanaHoOM M HacOCOB NpeayCMOTPEHO BO3MOXHOCTb «ObICTPbIX» HaCTPOEeK, CTPYKTypa MEHH0
KOTOpPbIX NpUBeAeHa Ha pucyHke 17..

YposeHb BEPXHI YposeHb HXKHUI \ «BbicTpbie» HACTPOIKM

|
|
|
SO Tco- 84°C HayanbHoe okHo npocmompa |

—— B Tre= 50°C cocmosiHusi 8 cucmemax A u B.

: . = X IModpobHee cm. 6.2.2. |

| '3 o

| + ! Cﬂd . |

S[AD TCOT T A Pex conmypa | e e 4.

| | T¥=85° Tco=84° &=+ NnPor Hodp}o/g'Hee cm. 7.7.2 |

i ' : e |

| Y *

! 4 ! y

(A0 “HY." B1 Ry -+ A> Pexum HacocoB Metito Hacmpouku pexuna |

- B RS ; Hacocoe e cucmeme A. |

| P1=0,55 MlNa [«-=+ HY: yepes Hepa. Modpo6Hee cm. 7.7.3 |

| i s . 7.7.3.

' Vs it |

| v - A y

(B TR AT | SefB> Pexan commypa | e e 8. |

| [TX=50° Tre=51° j«-= nPor [ModpobHee cm. 7.7.2 |

| ; ¥ o |

| \ 4

| ¥ el y

S[B0 T B /B Pon vacoron] Moo e poyuna

! P2=0,51 MlNa [«-=- H% yepes Hepa. Modpo6Hee cm. 7.7.3 ' |

| v ! |

S| TTR-02A 15-04-19 |

Ne190101 09:34 MH |

|
|
|

Mpumeyanne — “dd“ - pnutenbHoe HaxaTtue (He meHee 4 c) kHonku “ d .

PucyHok 17 - CTpykTypa MeHI0 «BbICTpOM» HaCTpOMKM pexmma paboThbl

7.7.2 BHewWHWN BN OKHA MEHIO HAaCTPOWKKN pexnma paboTbl krnanaHa Ha NnpMMepe CUCTEMbI
A (aHanorn4Ho Ans cucteMbl B) npuBeaéH Huxe.

Pexunm paboTbl KOHTypa ynpaBfeHWst KnamnaHoM MOXEeT MpUHUMaThb crnegyouime
3HaYeHus:

B - paboTa octaHoBneHa (pexum “CTOIT’);
— paboTa no BpeMeHHon nporpamme (pexum “rMPOI");
— paboTta B NOCTOAHHO HOpMarnsHOM pexume (pexnm “‘HOPMA?”);
— paboTa B NOCTOSIHHO MOHWXEHHOM pexume (pexum “HXKE”);
“Pyy4H. ynp.” — paboTa B pexunme “Py4Hoe ynpasneHue”.
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_|A> PexXxum KoHTypa
L« [ I Pexxum KoHmypa KnanaHa
® nPor -
A
v N
A> Pexum KOHTYypa| . Tekyuwee cocmosiHue napamempa
nPor 1 (Mueaem).
d

/i3MeHeHMe napaMeTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHorok “B” 1 ¥

Bbixog “3 MeHI C CcoxXpaHeHMeM B NaMATU YCTPOMCTBA YCTAHOBIIEHHOTO 3HayeHus
NpOn3BOAUTCA MPU HaXaTuUM KHOMKM 4‘ 06e3 coxpaHeHWa C BOCCTAHOBMIEHMEM MPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

Mpn BbIGOpE pexunma paboTbl “PydH. ynp.” nossnseTcsa OONOMHUTENBHOE OKHO MEHI0 Ans
NpoBepKn paboThbl KnanaHa (penenHblx BbixogoB TTR) B COOTBETCTBYHOLLEN CUCTEME.

BHelwHn BUA OKHa MeHI0 B pexnme “Py4H. ynp.” npuBengH Huxe.

_|A> PexuMm KoHTypa
---------------------- Pexxum KoHmypa KnanaHa
Py4H. ynp. -~
Pexum:=CTOI1 L d
) A> PyuH. ynp. iy fofe I{Iein;;zeegiyue nepemelweHus:
Cucména A (B) 7-BBEPX |-BHMU3 | - 8Hus.
Y

Mpu HaxaTun u yaepxaHum kHonkmn “®7 unm . 4 NPOM3BOAUTCA NepeMELLLEHME KrnanaHa B
COOTBETCTBYIOLEM HanpasfeHuu.

Mpu HaxaTum kHomkm «M» npoucxoanT BbIXOA M3 pexuma “PyyH. ynp.” ¢ yCTaHOBKOW
pexuma paboTbl KOHTYpa ynpasrneHus knanaHom “CTOIT.

7.7.3 BHeLWHW BMA OKHA MEHIO HAaCTPOMKMN pexmma paboTbl KOHTYpa HACOCOB Ha npumepe
cuctembl A (aHanormyHo gnga cuctemol B) npuBeaéH Huxe.

|A> Pexwnm Hacocos
> R Pexum koHmypa Hacocos

HY2 yepes Hea.

4
& S
A> Pexum HacocoB| Tekyulee cocmosiHue rnapamempa
HY yepes Hen. |~ (Muzaem).
d

/3MeHeHMe napaMeTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHornok “B” u . 4
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Pexum paboTbl KOHTypa ynpaBreHust Hacocamu MOXET MpuMHMMAaThb creayloLine
3HaYeHus:
— B cucteme A:

“BbIKIT” — ynpaBneHve Hacocamu B CUCTEME BbIKITHOYEHO;

“H1/2 yepe3 cyT.” — nonepemeHHasa pabota HacocoB 1 n 2 yepes CyTKu;
“H1/2 yepe3 Hepn.” — nonepemeHHas paboTta HacocoB 1 1 2 yepes Heaeno;
“H1/2 yepe3 mec.” — nonepemeHHas paboTta HacocoB 1 1 2 yepe3 MecsL;

“Py4H. ynp.” — paboTa HacocoB B pexume “PyyHoe ynpaBneHue”.
— B cucteme B:

“BbIKIT” — ynpaBneHve Hacocamu B CUCTEME BbIKITHOYEHO;

“H3/4 yepe3 cyT.” — nonepemeHHasa pabota HacocoB 3 1 4 Yepes CyTKH;
“H3/4 yepe3 Hepn.” — nonepemeHHas paboTta HacocoB 3 1 4 yepes HeJeno;
“H3/4 yepe3 mec.” — nonepemeHHas paboTta HacocoB 3 1 4 yepe3 MecsL;

“Py4H. ynp.” — paboTa HacocoB B pexume “PyyHoe ynpaBneHue”.

Bbixogq M3 MeHH C coxpaHeHMeM B MNaMsATW YCTPOWCTBA YCTAHOBMEHHOTO 3HAYeHUs

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

Mpn BbIGOpE pexunma paboTbl “PydH. ynp.” nossnsercsa OONOMHUTENBHOE OKHO MEHI0 Ans
NpoBepKn paboTbl HACOCOB (pesierHbix BbixogoB TTR) B COOTBETCBYOLEN CUCTEME.
BHelwHn BUA OKHa MeHI0 B pexxnme “Py4H. ynp.” npuBengH Huxe.

A> Pexum KoHTypa| .- Pexum koHmypa Hacocos
PyyH. ynp. "
Pexunm:=BbIKIJ1 4
C Y S Pa6oma Hacoca:
A> PyuH.ynp. ® 1 lunu?2 - cucmema A;
P1= 0 MM 3unu4 - cucmema B.
X I

CocmosiHue exodoe: -  Tekywee 3HadeHue daeneHus:
“¥/7 _ gHewHee omkioyeHue pabomer, P1 - ecucmeme A,
“ 0" - omcymcmeue mernnoHocumerns, P2 - e cucmewme B.

“ ”

X” - Hem cueHarna pabomsi Hacoca.

Mpu HaxaTum v yaepxaHumn kHonkn “®” Bknovaetcs: B cucteme A - Hacoc 1;
B cucteme B - Hacoc 3.
Mpu HaxaTn n ygepxaHum KHOMKK “&” BrniovaeTcs: B cucteme A - Hacoc 2;
B cucteme B - Hacoc 4.

Mpy HaxaTun kHomku «M» npoucxogut BbLIXOA M3 pexuma “PyuyH. ynp.” C yCTaHOBKO
pexuma paboTbl KOHTYpa ynpasrneHust Hacocamu “BbIKIT.
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8 NMOPAOOK PABOTHI

8.1 Paboty ¢ TTR npoBoguTb B cnegytowemM nopsigke:
1) MpownssecTtun nogknoveHmne TTR B cooTBeTCTBMM C TpeboBaHnsamu pasgenos 4 u 10.

2) Bknountb nuTtaHue.

Mocne camoTecTMpoBaHWs MOAY b yNpaBrneHns NnepexoanT B pexmMbl paboTbl yrnipaBneHus,
yCTaHOBMEHHbIE NONb30BaTeNem CornacHo 7.7.

3enéHbin uBeT uHamkatopa «PeXwum» CcOOTBETCTBYET HOpMarbHOM paboTe yCTponcTBa wu
OTCYTCTBMIO aBapUMHbIX (HewWTaTHbIX) CUTyauMnm B cuctemax ynpasnenus. [pu aTom, muraHue
NHOMKaATOpa COOTBETCTBYET aBTOMATUYECKOMY pexumMy paboTbl KOHTYpa (pexunm “Mporpamma’), a
OTCYTCTBME MUTraHuUs nHamnkatopa — pexunmy “OctaHoB”.

3) MNpomn3BecTn HaCTPOWKY KOHMUrypaumm, ycTaHoBKy napameTpoB TTR u pexunma paboTbl
KOHTYpOB cOornacHo pasgeny 7.

4) MNpn NpoBeaeHUM NyckoHanagouHbIX paboT pekomeHAyeTCs MPOBECTU MPOBEPKY paboThI
perynupyoLLero KnanaHa n Hacocos B pexnme «PyyH. ynp.» (cmotpn 7.7.2, 7.7.3).

5) Mpn HEOBXOOUMOCTU U3MEHEHUS KaKMX-NTMBO HAacTpoek paboTbl KOHTYPOB NPOM3BECTU
nepenporpamMmmMmmpoBaHue napameTpoB T TR cornacHo pa3sgeny 7.

9 TEXHUYECKOE OBCITYXVBAHNE

9.1 TexHM4yeckoe o6CnyxMBaHNEe NPOBOAMTCS C LieNblo obecneyeHnss HopmasribHOro gyHKL M-
OHMPOBaHUS YCTPOWCTBA M COXPAHEHUSI €70 XapaKTEPUCTUK B TEYEHNE BCErO CpOKa IKCryaTauuu.

9.2 lNepnoan4HOCTbL paboT MO TEXHUYECKOMY OBCNYXMBAHWUIO YCTaHaBNMBaETCA NoTpebuTe-
feM, HO He pexe 0gHOro pasa B rof,.
B komnnekc npogunaktmyeckmx paboT No TEXHNYECKOMY OOCMYXKMBAHMIO BXOOSAT:

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

10.1 YctaHoBka TTR

10.1.1 MoHTax u yctaHoBka TTR OOMKHbI NPOM3BOAUTLCA KBAaNMMULUMPOBaHHbLIM MNepcoHa-
fIOM B CTPOrOM COOTBETCTBUM C TpeboBaHWSIMW HACTOSILLErO PYKOBOACTBA MO 3KCMyaTtaumm w
YTBEPXXOEHHOIO NpoekKTa.

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

10.1.2 Mogynb ynpasneHus yctaHasnuealoT Ha DIN-penky 35 MM B BepTUKarbHOM Nonoxe-
HUKN B MecTe, obecneynBaroLLieM XOPOLUNA JOCTYN NPU MOHTaXe 3NeKTpuYeckux kabenen, a Takke
ANS AanbHenLwen akcnnyaTaumm u o6cnyxXmBaHumn.

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

10.2 MoHTax TepMoaTYMKoB

10.2.1 B 3aBMCUMOCTM OT MECTa YCTAHOBKM U KOHCTPYKTUBHOIO MCMOSHEHUS TEPMOAATYUKM
YCINOBHO NoApasaensioTcs Ha creayowme HaMMeHOoBaHUS:

TOT — TepmoaaTyuk TENNOHOCUTENS, NpegHa3HayYeHHbIN N9 YCTaHOBKM Ha TpybonpoBoa;

TAB — TepmogaTyuK Hapy»XHOro BO3ayxa;

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

O6waga cxema noaknoyeHna TepmogaTymkoB K TTR BbINOMHAETCA No cxeme, NpuBegeHHON B
npunoxeHuun B.
Mpumepbl (TMNOBbLIE) CXEM YCTAHOBKM TEPMOLATYMKOB NpuBeAEHbI B NpuUoxeHuu .

10.2.2 MoHTax TepmogaTumnkoB TAT ona uamepeHus temnepartypbl TENAIOHOCUTENSA NPOU3-
BOOMTb Taknm ob6pa3om, YTOObI aKTUBHbIN 3NEMEHT, PAcnOfOXKEHHbINM Ha KOHLE AaTyuMKa, pacnona-
rancs Ha ocu TpybonpoBoga v 6bin HanpaBeH NPOTUB NOTOKa BOAbI.

MoHTax TepmMogaTyMKoB A0SMKEH ObiTb BbIMNOMIHEH C NMOMOLLBIO BBapeHHOW B TpybonpoBoA
G0ObIWKN M yCTAaHOBNEHHOW B Heé rmnb3bl. OHa gomkHa ObiTb yCTaHOBMEHaA Tak, 4ToOblI BoAa
MOMIHOCTBbKO OXBaTblBana akTMBHYK YacTb faTtyuka. Ona ynydweHua Tennonepedadn runbay
Heo6XxoaMMo 3anonHUTbL Macrom.

Ana nogknoyeHns TepmogatynkoB K TTR gomkeH ncnonb3oBaTbCa nNtobon ABYXNPOBOAHbIV
kabenb ¢ megHbIMM xunammn cedexHmem (0,35...1) MMZ 1 oBLein anuHon He Gonee 100 M. Mpwn
3TOM, oOLLee conpoTMBNEHME NPOBOAHNKOB Kabens He AoMMKHO npeBbiwaTb 6onee 20 Owm.

Mpwn Gonblion anuHe kabens AnNs KOMMNEHcauMn MOrpeLlHOCTU M3MEPEHUs1 TeMnepaTypbl,
BbI3BaHHOW COMNPOTUBIIEHMEM MPOBOAHUKOB, HEOOXOAMMO BbINOSMHUTL KanMbpoBKY COOTBETCTBY-
tOLLero KaHana namepeHus TemnepaTypbl cornacHo 7.4.4.

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

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

Mpy HaNMYMM MOLLHBIX BHELUHUX MCTOYHUKOB MOMEX N HAaBOOOK Kaberb pekoMeHayeTcs
npoknagbiBaTb B 3a3eM/NIEHHOM MeTansfopykaBe UM NpUMEHATb SKpaHMPOBaHHbIM Kabenb, aKkpaH
KOTOPOro Heo6xoaAnMo coeanMHNTb C LUMHOW 3aLLMTHOrO 3a3eMIIEHNS.

10.2.3 MoHTax TepmogaTumkoB T[B Ona u3MepeHuss Hapy>XHOW TemrepaTtypbl BO3ayxa
HeobxoaMMO NPOU3BOAMTL Ha BbICOTE OKOMO 2/3 0bLen BbICOTbI MEPBOro ataxa, Ha nerkogocTyn-
HOM N5 MOHTaXa MecTe.

Ansa 3awmTbl OT NPSAMOro BO3A4ENCTBUSA COMHLA TepMoaaTymK peKoMeHOyeTCs 3aKpbITbh
3aLUUTHBIM KOXYXOM. TepMoaaTymk AOSMKEH HAaXOAMUTbCS Ha COMHUE TOMbKO B Criyyae, Korga OH
OO0JDKEH KOMMNEHCMPOBAaTb COMNMHEYHOE OCBELLEHME IMaBHbIX NOMELLEHUN.
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Ana nogkntoyeHus TepmogatymkoB TOB gormkeH mcnonb3oBaTbcsa nobon ABYXNPOBOAHbLIV
kabenb ¢ MegHbIMK xunamu cedyexHmem (0,35...1) MMZ 1 oBLwein anuHon He Gonee 100 M. Mpwn
3TOM, obLLIee conpoTMBIIEHNE NPOBOAHMKOB Kabensi He A0MKHO npeBbiwaTh 6onee 20 Om.

Mpn 6onblion anuHe kabens Ang KOMMNEHcauMn MnorpeLlHoCT U3MepPEeHUss TeMnepartypsbl,
BbI3BaHHOW COMPOTMBIIEHNEM NPOBOAHUKOB, HEOOXOAMMO BbINOMHUTL KanMbpOBKY COOTBETCTBY-
tOLLEero KaHana naMmepeHus TeMmnepaTypbl corfiacHo 7.4.4.

Pekomengyemas mapka kabens KMIMNBO 2x0,5-0,75 no TY 16-705.169-80 nnv aHanorn4HbIn
Mo XapaKkTepuUCTUKaM.

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

Mpy HaNMYMM MOLLIHBIX BHELLIHMX MCTOYHMKOB MOMEX U HAaBOAOK Kabernb pekoMeHayeTcs
npoknagbiBaTb B 3a3eM/IEHHOM MeTansopykaBe UM NPUMEHATb SKpaHUPOBaHHbIM Kabenb, aKpaH
KOTOPOro Heo6xoaMMO COEANHUTL C LUMHOW 3aLLUMTHOrO 3a3eMreHus.

10.2.4 MoHTax TepmogatymkoB T[N HeobxoaumMo Npon3BoaUTb B MNOMELLEHUWN, BbIBpaHHOM
3a 3TanoHHOe, Ha cTeHe Ha ypoBHe (1,5-2) m oT nona.

Heponyctnmo yctaHaBnmBaTb AaTyMKM pSaoM C UCTOYHMKaMu Tenna (ObitoBble npubopbl,
HacTeHHble Namnbl OCBeELLeHUs, TpyObl oTonuTenbHonm cuctembl M BC), a Takke B mMmecTax
NPOHUKHOBEHNSA NPAMOro COSTHEYHOrO CBETA UMM OTCYTCTBUSA LIMPKYNALMS BO3ayXa.

Ana nogknoveHns TepmogatumkoB T[B gormkeH ncnonb3oBaTbecs Nbon ABYXNPOBOAHLIV
kabenb ¢ MegHbIMK xunamu cedyexHmem (0,35...1) MMZ 1 oBLein AnuHon He Gonee 100 M. Mpwn
3TOM, 0obLLEee conpoTMBEHME NPOBOAHNKOB Kabens He AOMMKHO npeBblwaTh 6onee 20 Om.

Mpn 6onblion anuHe kabens Ang KOMMNEHcauMn MOrpeLHoCT N3MEPEHNUss TeMnepaTypbl,
BbI3BaHHOW COMPOTUBIIEHMEM NPOBOLHMKOB, HEOOXOAUMO BbIMOMHUTL KannbpoBKy COOTBETCTBY-
tOLLEero KaHana naMmepeHus TemnepaTypbl cornacHo 7.4.4.

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

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

Mpy HaNMYMM MOLLHBIX BHELUHUX MCTOYHUKOB MOMEX N HAaBOOOK Kaberb pekoMeHayeTcs
npoknagbiBaTb B 3a3€MIIEHHOM MeETanfnopykaBe WNu MPUMEHATb SKPaHWPOBAHHbLIN Kabenb,
9KpaH KOTOpPOro Heob6Xxo4MMO COEANHUTDL C LUMHOW 3aLMTHOIO 3a3eMIIeHUS.

10.3 lMogkntoveHne nHtepdgenca RS-485

10.3.1 [Ona opraHu3auMmM BHELIHEro MOHUTOPWUHra W ynpaeneHuss paboton B TTR
npeaycMoTpeH nHtepdenc RS-485, cxema noaknoyeHnsa KOTOporo NnpuBeaeHa B NpunoxeHum B.

OnucaHne npoToKoNa CBSA3M WM OEMO-BEPCUs MNporpaMmbl MOHUTOpuHra pabdotel TTR
npuBegeHbl Ha cante: www.teplo-sila.com.

PekomeHgyemble mapku kabensa - KBI1-5e 1x2x0,52 (BHyTpu nomelleHus) un KBIM-5e
1x2x0,52 (BHe nomeLleHnsa) no TY 16.K99-014-2004.

10.4 MNMopgkntodeHne perynupyroLlero knanaHa

10.4.1 Cxembl 9neKTpuUYeckne MOAKIIYEHNS PEerynupyloLlero KnanaHa K Moayno
ynpaBrieHns NpuBeAeHbl B NpuroxeHun B.

10.4.2 PekomeHayeTcsa nUuTaHue perynupyroLLero KranaHa nogknodaTb K SNeKTpoceTn Yepes
aBTOMAaTUYECKUI BbIKNOYATENb UM NpegoXpaHuTenb, BbiIOOp KOTOPOro onpeaensercs ¢ y4eToM
MakCuUMarbHOro TOKa Harpysku.

10.4.3 Ansa nogkroYeHUs MOXHO NMPUMEHATL N0GOM B ABOMHOW U30MALMM CUIOBOW kabenb
UM NPOBOA C ceveHnem megHom xunbl (0,75-1,5) MMZ.
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10.5 lMNoagkntoyeHne anekTponuTaHus

10.5.1 Cxema anekTpudeckas NOLKMYEHUs Moayns ynpaBneHus TTR K 9neKTponuTaHuio
npueeaeHa B npunoxeHum B.

10.5.2 TTR pormkeH NoaKNiyaTbCA K 9NEeKTPOCeTU 4Yepe3 aBTOMaTUYECKUI BbIKNKOYaTenb,
BbIOGOP KOTOPOro onpefensieTcs ¢ y4ETOM CyMMapHOM MOLLHOCTM nogkrtodaembix M.

10.5.3 [Jnga nogkntodeHnsa anektponutaHna TTR MOXHO NpMMeHATb Nobon cnnoBon kabenb
B ABOWHOW M30NAUMN U NpoBof ¢ cedeHnem megHom xunbl (0,75-1,5) MM2.

BHUMAHME: TTR UMEET OBOWUHYIO U3ONALUMIO MO CETU MUTAHUA, MOITOMY
3A3EMJIEHUE SNNIEKTPOHHOI'O BJIOKA HE TPEBYETCH.
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11. BOBMOXHbIE HENCITPABHOCTW N CINOCOBbI NX YCTPAHEHUA

11.1 MNMepeyeHb BO3MOXHbIX HEUCNPaBHOCTEN NpeacTasneH B Tabnuue 11.

Tabnuuya 11

HaumeHoBaHue
HEeUCNpPaBHOCTHU,
BHelHee nposiBrieHne

BeposaTHasa npuynHa
HencnpaBHOCTHU

MeTopa ycTpaHeHusA

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

1. OTcyTCcTBYET
HanpskeHue NUTaHng.

npOBepI/ITb NnoAKIo4YeHne n
HarnnM4ymne HanpaxxeHnd nntaHug.

2. HencnpaBeH UCTOYHMK
nutaHua TTR.

OTpeMoHTMpOBaTb UCTOYHUK
nutaHna TTR*.

2. Npunbop nepmnogmnyec-
Kv nepesarpyxaeTcs

MNapameTpbl NUTaHNA He
oTBevalT TpeboBaHusam 2.1.

[MpoBepuTb NapameTpsbl
nUTaHus.

3. Ha XKW/ BbiBOoOnNTCA
coobuieHne “Huskoe
nuTaHue”.

1. HanpsbkeHune nutaHus
HWXE HOPMBbI.

MpoBepuTb HanpsiKeHue
nMTaHus.

2. HencnpasHocTb TTR.

OTtpemoHTupoBaTh TTR*.

4. Ha XK B okHe MeHto
KaneHagaps BbIBOAUTCSA
coobLeHne Q" .

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

3aMeHUTb NNTUEBLIN
anemMeHT?.

5. MHgukaTop pexum
ropuT KpacHbIM LIBETOM
NOCTOSIHHO N Ha YKKWU
BbIBOAUTCS COOOLLEHME
“OlUB:XXXX”, rae XX- koA.

1. C6on HacTpoeYHbIX
napamMmeTpoB.

[MpoBepuTb N yCTaHOBUTL
HacTpoeYHble napameTpsbl
(cmoTpn 7.1-7.6).

2. HencnpasHoctb TTR.

OTtpemoHTupoBaTtb TTR*.

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

1. Owmnbka namepeHns
TemnepaTypbl n3-3a obpbiBa
NN 3aMblKaHUSA TTIMHUN
NOAKITHYEHMS.

MpoBepuTb NOAKMOYEHNE
Tepmogartymka. [pu obpbiBe
NN 3aMblkaHUM NMHKUK Ha KK
B OKHaX A4aT4YMKOB BbIBOAUTCSA
COOTBETCTBYHOLEE coobLieHue.

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

3aMeHnTb AaTymK
TemnepaTypbl unm
OTPEMOHTUPOBATL™.

3. Tun HCX paTtumka
TemMnepartypbl He
COOTBETCTBYET
yctaHoBneHHoMmy B TTR

Hactpoutb Tvn HCX gatunka
TemMnepartypbl cornacHo 7.4.1
n7.4.3.

7. NHaukaTop pexunm
MUraeT KpacHbIM LBETOM U1
Ha XKW B okHe paboThl
KnanaHa BbIBOAUTCS
cooObLLleHne o Hann4nu
owmnbkmn — “A”,

3HayeHune Temnepartypsbl
KOHTPOMbHOMo AaT4yumka
TemnepaTypbl HAXOAUTCH B
30HE 3alaHHOW aBapuNHOMN
TemnepaTypsbl (ycTaBka
“>TaB” unu “<Ta,”).

[MpoBepuTb NPUYNHY
aBapUNHOrO 3HaYeHNs
Temnepartypbl.

[MpoBepuTb 3HayYeHune n, Npu
Heob6XxoOMMOCTH, YCTaHOBUTb
3HayeHue napameTpa “>TaB”
n/vnun “<Tas” (cm. 7.5.1, 7.5.2).

8. HgukaTop pexum
MUraeT KpacHbIM LIBETOM U
Ha XKW B okHe paboThl
HacoCOB BbIBOAUTCS
coobuieHuns ob oTcyTCcTBUM
TennoHocutena — “o“.

1. OTcyTcTBYET
TENJIOHOCUTENb.

MpoBepuTb NPUYNHY
OTCYTCTBUS TENJIOHOCUTENS

2. HeucnpasHocTb (06pbIB)
Aartymka Hanu4mns TeNIOHO-
CUTENS NO BXOAY:

“‘D3” — pna cuctemsbl A;

“‘D4” — pna cuctembl B .

MpoBepuTb NoaKMNoYEHNE.
HacTpoutb gaTumk.
OTpeMOHTMPOBAaTb AaTUnK*,

3. HenpasurnbHoO ycTaHoB-
neH napameTp ypOBHS
curHana “D3” (cuctema A)
unu “D4” (cuctema B).

[MpaBurnbHO ycTaHOBUTL
YPOBEHb aKTMBHOMo curHana
OTCYTCTBUWS TEMNIOHOCUTENS
(cm. 7.4.2).
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MpogomxkeHune Tabnuubl 11

HauvmeHoBaHue
HeMcnpaBHOCTMH, Beﬁ::g:;:;%‘g:”a MeTtopn ycTpaHeHusi
BHeLLUHee nposiBneHue
1 HemcnpaBHoch (06peiB) [MpoBepnTb NOAKNIOYEHNE.
AaTHuka no BXoAy. HacTtpouTb gatumk
9.*** YInoukaTop pexum “‘D5” — ansa cuctemsbl A; OTOEMOHTIDOBATL AATUNK®
MUraeT KpacHbIM LIBETOM U ‘D6” — ansa cuctembl B . P P A '
Ha YKKW B okHe paboThbl 2. HenpaBunbHO yCTaHOB- MPaBMILHO YCTAHOBUTS
HaCcOCOB BbIBOAUTCS neH napamMmeTp ypOBHS
COOO6LLEeHMsA Hann4Yns curHana “D5” (cuctema A) YPOBEHB akinBHOTO C'g'fga
HeucnpasHocTn — “X”. nnu “D6” (cuctema B). HencnpasHocTU (cM. 7.4.2).
3.HeuncnpaBHoCTb B paboTe MpoBepuTb paboTy HAacCOCOB.
HaCcOCOB. OTpeMoHTMpOoBaTb Hacoc*.
[MpoBepuTb NPUUNHY
10. HankaTop pexum 3HayeHune gaBneHuns aBapUNHOIO 3HaYeHNs
MUraeT KpacHbIM UBETOM U | KOHTPOJSIbHOIrO Aatymka AaBneHus.
Ha XKW B okHe paboThl HaxoguTCs B 30He [MpoBepuTb 3Ha4YeHne n, npu
HaCOCOB BbIBOAUTCSH 3ajaHHOro aBapuMHOro Heob6XxoQMMOCTH, YCTaHOBUTb
coobLleHne o Hann4nm AaeneHus (ycrtaeka “>PaB” 3Ha4yeHue napameTtpa “>PaB”
aBapum — “P”, unun “<PaB”). n/vnn “<PaB” (cm. 7.5.1, 7.5.2,
7.4.4).
NMpumeyaHusn

1 * PeMOHTHble paboTbl BbINOMHATCS HA 3aBoAe-M3rotToBuTeNe Unm
cneunannavpoBaHHOM NPeAnpPUATUN.

2** [pn HencnpaBHOCTUN TepMogaTHMKa HapYXXHOro Bo3ayxa Moaynb ynpasneHus byaet
noggepxmeaTb TeMnepaTypy, COOTBETCBYIOLLYIO TeMnepaTypHOMY rpadouKy Ang TOYKN MUHYC
10 °C.

Onsa cuctembl MBC npu HemcnpaBHOCTU yNpaBnAlLWEro TepMmogaTymka Moayb
yrnpaBreHus BblAa€T CUrHamM Ha 3akpbITUe perynupyroLero KnanaHa.

3*** CHpoc owmnbkn n nepesanyck Lukna paboTbl HACOCOB NPON3BOANTCS NMPU NOBTOPHOM
(4epes pexum BbIKI1) yctaHoBKe pexuma KOHTypa ynpasneHusa Hacocamu (cm. 7.7.1 n 7.7.3).
Mpwn yctaHoBke napameTpa “Tn3” NnpoM3BOANTCA aBTOMaTUYECKNIA COPOC OLLNMGBKUN U

nepesanyck uukna paboTbl HACOCOB Yepes 3adaHHbIN UHTepBan BpeMeHu (cMm. 7.5.1, 7.5.2).

12 MPABUNA XPAHEHWA N TPAHCINOPTNPOBAHUA

12.1 Mopynu ynpasrneHna TTR cnegyeT XpaHuTb Ha cCTennaxax B CyXOM OTannMBaemMom
nomeLleHnn nNpu Temnepartype ot nnoc 5 ao nnoc 40 °C 1 oTHOCUTENbHOW BRaXHOCTN Ao 95 %
Npu Temnepartype nnoc 35 °C.

12.2 TTR, ynakoBaHHble B Tapy, TPaHCMOPTUPYIOT B 3aKPbITbIX TPaAHCMOPTHbLIX cpeacTBax
(3aKpbITble aBTOMALLWHBI, XENe3HOAOPOXXHbIE BaroHbl, TPIOMbI CyAOB) NpU CreayrLLImMX YCroBUsX
no FOCT 12997-84:

— TeMmnepaTtypa OKpyXatLlero Bo3ayxa ot MuHyc 25 ao nntoc 50 °C;
— OTHOCUTENbHAasA BNaXHOCTb Bo3ayxa Ao (95 + 3) % npu TemnepaType 35 °C;
— Bubpaums no rpynne N1.

|_|pl/l TpaHCNopTUnpoBaHMM B CamMosieTe MoAyJb yrnpaBreHnd pasmMelaroT B repMmeTn3npoBaH-
HOM OoTannMBaeMoOM OTCEKeE.

12.3 lMocne TpaHCMOPTUPOBAHWUS MpU OTpULATENbHbLIX TemnepaTypax BCKPbITUE SILUKOB
MOXHO MNPOM3BOANUTbL TOSbKO MOCME BbIAEPXKKM WX B TeyeHue 24 4acoB B OTannvMBaemMom
NOMELLEHNN.
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NMPUNOXEHUE A
(cnpaBo4HoE)

YcnoBHoe 0603HauYeHMne Npu 3akase

—
0

- 02

A -230 - TYBY 690397591.006-2015

Ob6o3HavyeHne TY

HanpsibkeHune nutanus: 230 — 230 B, 50 'y

TepmopaTumnku: A — Pt 500, Pt 1000

KoHcTpykTuBHOE ncrnonHexne: 02

HaumeHoBaHne nsgenuna: Moaynbs ynpaenexHna TTR

MuHumanbHO Heobxoaumoe ans paboTbl TTR-02A KONMYECTBO TEPMOAATYMKOB U UX TUN

B 3aBMCMMOCTW OT KOHbUrypaumm npmeeaeHo B Tabnuvue A.1

Tabnuuya A.1
Tun n KonNM4yecTBO AAaTYMKOB U3MEPEHUA TeMnepaTypbl
KoHdurypaumsn
Oatumk TOTA JOatunk TOBA Oatumk TOMA Bcero
«CO+CO» 2 1 3
«B+IB» 2 2
«CO+IB» 2 1 3

anI MeuYyaHue - BoamoxHa gononHuTenbHasa nocraBka 4aT4yMKOB TeMrnepartypbl,
KOJIM4YECTBO U TUIM KOTOPbIX onpeaendaeTcd no corfiacoBaHmio € 3aka34ynkom

NMPUNOXEHUE b
(cnpaBo4HoE)

O6wumin BuAa n rabaputHblie pasmepsbl

142 65
OO 000000 | 00000000 00
Mopaynb ynpasneHua TTR-02A
A> Tco= 75° . I— 7
3 B> Tre= 51° 9 I | L0
L -

O Pexum \ :

OO 000000000 000000000000

Mecmo nnombuposaHusi

PucyHok B.1 - O6wunin Bua n rabaputHble pa3mepbl
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NMPUNOXEHUE B
(cnpaBo4HoOE)

CxeMa aneKkTpuyeckas noaknoyYeHumn

230 VAC KoHTyp A KoHTyp B KoHTyp A KoHTyp B Asapwus
L N KP1 KP2 H1 H2 H3 H4 (09
A A
I I
' A AAYN v
X VIV ORQ QX
1 2 7 8 9 10 11 12 23 24
L N L1 | L-1 -] L1 L L~ L~ L]
230 VAC
TTR-02A-230 “2I'B”, “2C0O", “CO+I'B”
A B TILT2T3_LT4T5_L T6 D1_L. D2 D3_L_D4D5_L_D6 11 __ 12
2526 28 29 3031 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
RY QIR | IR RIRIRIRIRIIRIRXR
T1|T2 T5(T6 B1l|B2 B3| B4 B5(B6| 3 \L ;
t° t° t° t° t° ?

RS-485

[laTunkn TemnepaTypbl

,D,VICerTH ble OaT4yNKn

[aBsneHne

PucyHok B.1 — Cxema nogkntodeHnn TTR-02A-230 ansa gsyxkoHTypHon CO n 'BC

Ha3HauyeHne kKoHTaKToB npuBeneHo B Tabnuue B.1.

Tabnuua B.1
N2 KOHT. HasHa4yeHue N2 KOHT. HasHa4yeHue
1 Mutanue 230 VAC, "L" 28 Bxoa “T1” ans nogkntoverus T1
2 MNutanue 230 VAC,’N" 30 Bxoa “T2” ans nogkntoverus T2
3-6 He ncnonbeayetcs 31 Bxoa “T3” ans nogknio4venus T3
7 Knanan KP1 - “OTKPbITb ” 33 Bxon “T4” ons nogkntodenus T4
8 Mutanue KP1 - 230 VAC, “L” 34 Bxon “T5” ans nogknto4venus T5
9 Knanan KP1 - “3AKPbITb” 36 Bxon “T6” ans nogknto4veHus T6
10 Knanan KP2 - “OTKPbITb ” 29,32,35 | “O6wun” gna nogkntodeHna T1...T6
11 Mutanme KP2 - 230 VAC, “L” 37 BHewHee ynpasneHne H1 un H2
12 KnanaH KP2 - “3AKPbITb” 39 BHewHee ynpasneHne H3 n H4
13-14 | Pene Hacoca H1 40 Hatyumk 3awmTel H1 n H2 ot cyx. xona
15-16 |Pene Hacoca H2 42 Hatyumk 3awmTel H3 n H4 ot cyx. xona
17-18 |Pene Hacoca H3 43 HaTtunk pabotbl HacocoB H1 n H2
19-20 |Pene Hacoca H4 45 HaTtunk paboTbl HacocoB H3 n H4
21-22 | He ncnonbayetcs 38,41,44 | “Obwwmn” gna nogkntodenma D1...D6
23-24 | Pene “ABapus” 46 Bxopg 11” ana nogkntoyenusa P1
25 RS-485, “A” 47 “Obwun” ana nogkntodeHns P1 n P2
26 RS-485, “B” 48 Bxopg “12” pna nogkntoveHuns P2
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NMPUNOXEHUE I
(cnpaBo4HoE)

Mpumepbl cxeM NpUMeHEeHUA B cUCTeMax TensIoCHabxeHus

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

U3 cucmembl

i é? i | N—@Mlu rBC1

n + ”
| AL'TB+IB
AP,Ich
l____l___[______L ______ T 777
I T3 KP1 | | - |
M3 mennocemu i : i : B CIL_’g”C”'iMy
> ; i >
I
|

|
T TrT T T T T T T T T T |
KP2 | | |
% ' i s B cucmemy
| I BC2
: T >
l u
B mennocemsb i 6 é% M3 3 C;IBCgZeMbI
< <D 4

N3 sodonpoeoda | M4
> >4 Lyt

Mpumep npumeHeHusa: MoOynb ynpaeneHus A1 noddepxueaem 8 O8YXKOHMYPHOU
cucmeme BC 3adaHHyt0 memnepamypy T1 u T5. lpu usmepeHuu memnepamypbl T4 u T6
obecrneyusaem 8 coomeemcmeayueM KOHmMype ogpaHu4YeHuUe memrepamypbl menioHOCUmerls,
go3gpauwaemMo2o 8 cucmemy mensiocHabxeHus. [JocmyrnHa ¢hyHKUUST MOHUXEHUS (UnuU 8bIKIYe-
HUs) memrepamypbl 2opsdYel 800blI M0 8peMeHHOMYy epauKy. Modynb ynpasneHus Al
obecriequsarom yrnpassieHue Hacocamu U 3awumy rnpu omcymemeuu mernnoHocumerns. C uesbio
obecrnieyeHusi pagHOMEpPHO20 U3HOca Hacoco8 OocmyriHbl QyHKUUU ronepemMeHHol pabombi
Hacocoe u asmomamu4yeckoeo e8goda 8 pabomy pe3ep8HO20 Hacoca 8 criydae HeucripagHocmu
pabomarow,ez2o Hacoca.

®dyHKYyUss mepmMoOamyuKos:

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

ycmaHaesnueaemcs npu Heobxodumocmu. Moxem 8bInosIHIMb (OyHKUUI O2paHUYeHUst
memrepamypsbl 10 MECMY YCMaHOBKU,
T5 — dam4yuk memrepamypbl merfnoHocumers 8 rnodarwem mpybornposode BC2;
T6 — damyuk memnepamypbsl mernnoHocumernsi 8 obpamHom mpybornposode BC2,
ycmaHaenueaemcs rnpu Heobxooumocmu. Moxem 8bInonHsIMb hyHKUUK 02paHUYeHUSs
memrnepamypsbl 10 MeECMY yCMaHOBKU.
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.2 NoppepxxaHve TemnepaTypHOro rpaduka B ABYXKOHTYPHOW C 3aBMCUMbIM NpucoeauHe-
HUEM cUCTeMe OTOMSMEHNS C MPUMEHEHNEM TPEXXOAOBOIo perynmpyoLLero KrnanaHa.

<

: KP2 B cucmemy

| i ™ M3 omorisieHus 2
: ek g
| O

i 76

TTR-02 | AL COCO’ :_ H_}
AP,I Pcx : i K
B St it ittt Seleieint Sty
| | | B cucmemy
U3 mennocemu i 3 i T1 | M1 omornneHus 1
> | : | ®—|>< | >
| | | M2 |
| % : - -N - U3 cucmembl
i 74 : omonneHus 1
I
I

U3 cucmemnbi
omorineHus 2

<

B mennocemsb

<

Mpumep npumeHeHusa: MoOynb ynpaeneHus A1 noddepxusaem 8 O8YXKOHMYPHOU
cucmeme omonsneHuss memnepamypHblie 2paguku menmnoHocumens T1=f(T2) u T5=f(T2) no
nodarowum  mpybonposodam. [lpu usmepeHuu memnepamypbl T4 u T6 obecrnedyusaem
oOgpaHu4eHue 8  coomeemcmeyruweM  KoHmype  memrepamypbl — MensoHoCcUmeris,
go3epawaeMo20 8 cucmemy mennocHabxeHus. [JocmynHa yHKUUS MOHUXEeHUS memriepamypbl
meriioHocumerisi 1o epemMeHHomy epaghuky. Modynb yrnpasneHusi A1 obecrieyusarom yrnpasieHue
Hacocamu u 3awumy npu omcymemeuu mersoHocumerns. C uyesnbto obecrieyeHUs pagHOMEPHO20
u3Hoca Hacocoe 0ocmyrHbl hyHKUUU rioriepeMeHHol pabombl Hacoco8 U asmomamu4yecKo20
g8eoda 8 pabomy pe3ep8HO20 Hacoca 8 crlydae HeucrpasHocmu pabomarouw,e2o Hacoca.

lNpumevyaHue - [lns eapuaHma peaynuposaHus memrnepamypbl M0 memrepamypHOMy
epacpuky meririoHocumens obpamHoz2o mpybornposoda HeobXxO0OUMO Ha CXeme [OMEeHsIMb
mecmamu Gam4yuku memnepamypbl T1 u T4 dns konmypa CO1, T5 u T6 0ns koHmypa CO2.

®yHKYUss mepmMoOam4yuKos:

T1 — dam4yuk memrnepamypbl mernnoHocumerns 8 rnodarwem mpybornposode COT,
T2 — damyuk memnepamypbl Hapy»xHo20 8030yxa 0nst CO1 u CO2,;
T3 — KOHMPOJIbHbIU 0amyuK memrepamypsl, ycmaHasrueaemcs rnpu Heobxodumocmu.

Moxem ebInosHAImMb QQYHKUUK O2paHu4yeHuUss memrepamypsbi, nodasaemyro rnompebumernto, 8
3asucumocmu om memrepamypbl MenoHocUMerns u3 menjaocemu,

T4 — damyuk memnepamypbl mernrnoHocumerns 8 obpamHom mpybornposode CO1T,
ycmaHaenuesaemcsi rnpu Heobxooumocmu. Moxxem 8bInonHsIMb hyHKUUI 02paHUYeHUs
memrepamypbl M0 MeCMy yCMaHOBKU;

T5 — dam4yuk memnepamypbl mernnoHocumerns 8 nodarwem mpyborposode CO2,;

T6 — damyuk memrepamypbl mersoHocumersisi 8 obpamHom mpyborposode CO2,
ycmaHaesnueaemcs npu Heobxodumocmu. Moxxem 8bInosIHIMb OYHKUUI O2paHUYeHUst
memrepamypbl M0 MeCMy yCmMaHOBKU.
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.3 lNoppepxaHve TemnepaTypHOro rpaduka C 3aBUCUMMbIM MPUCOEOVHEHNEM CUCTEMBbI
OTOMMEHNA C NPUMEHEHNEM TPEXXOLOBOrO PErynmpylowero KnanaHa n 3agaHHon Temnepartypbl
TennoHocuTtens B cucteme BC.

[ 2

AL'CO+TB T
Al
|
|

| B cucmemy

|
|
i T1 I M1 omorneHus
|
O >
| | M2 |
| [ - )
O
T4 |
T
|

N3 mennocemu i 3

>

U3 cucmemsbli
omornneHus

U3 cucmembi

B mennocems i Te é%
< <D <

BC
N3 sodonpoeoda | M4
> >4 Lyt ]

Mpumep npumeHenusn: Modynb ynpasneHus A1 noddepxueaem 8 cucmeme OmorneHuUs
memnepamypHbIl epachuk mernnoHocumens T1=f(T2) u 3adaHHyt0o memnepamypy Tb e cucmeme
'BC. lNpu usmepeHuu memnepamypesl T4 u T6 obecrneyugaem ozpaHUYEHUE 8 COOMBEMCM8YHo-
wem KoHmype memrepamypbl mersoHocumersisi, 8o3gpawjaemMo20 8 cucmemy merniocHabxXeHusl.
LocmynHa hyHKUUS MOHUXEeHUST memMrepamypbkl MernsioHoCUmersis rno epeMeHHOMY 2pachuky.
Modyrne ynpaeneHuss A1 obecriequsatom yripassieHue Hacocamu U 3awumy rpu omcymcmeuu
mernnoHocumens. JJocmyrnHbl OyHKUUU nonepeMeHHoU pabombi Hacoco8 U asmomMamu4yecKoz2o
ggo0a 8 pabomy pe3ep8HO20 Hacoca 8 clly4ae HeucripagHocmu pabomatowe2o Hacoca.
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lpumevyaHue — [nsa sapuaHma peaynuposaHus memrepamypb! 0 memrepamypHOMy
epaghuky menioHocumerss obpamHoz2o mpyboripogoda 8 cucmeme omorsieHuUss HeobxoO0umMo Ha
cxeme rnomMeHssIme Mecmamu Gam4yuku memnepamypel T1 u T4.

®yHKYUss mepmModam4yuKos:

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

Moxem 8binonHsamb hyHKUUK O2paHu4yeHusi memrepamypsbi, rnodagsaemyro rnompebumerno, 8
3asucumocmu om memrepamypbl MenoHocUmMerns u3 menjaocemu,

T4 — damyuk memnepamypbl mernnoHocumersns 8 obpamHom mpybonposode CO,
ycmaHaenueaemcsi rnpu Heobxooumocmu. Moxxem 8bInonHsIMb hyHKUUI 02paHUYeHUs
memrepamypbl M0 MeCMy yCMaHOBKU;

T5 — damyuk memrepamypbl mernnoHocumerns 8 nodarwem mpybornposode BC;

T6 — damyuk memrepamypbl mersioHocumersisi 8 obpamHom mpyboripogode BC,
ycmaHaesnueaemcs npu Heobxodumocmu. Moxxem 8bInosIHIMb OYHKUUI O2paHUYeHUst
memrepamypbl M0 MeCMy yCmMaHOBKU.

-43 -



nPUNo
(cnpa

XEHUE [
BOYHOE)

3aBopackue HacTponku napameTpoB TTR

1.1 3aBoackme HaCTPOWKM napaMeTpoB 1 AnanasoH UX M3MeHeHna ans tuna koHtypa “I'B”
npuBegeHbl B Tabnuue [.1.

Tabnuua .1
Ne MapameTp Ofec:-ls::— Ovana3oH ii?:‘:g:?(ﬂa
KoHTyp knanaHa

1 | Pexuim paboTbl KOHTypa KnanaHa () cTon,

PO | cron

D), HWXE
2 | MNepwnog ynpaenenus (paboThbl), cek Tynp (20 — 120) 60
3 | KoadbdpumumeHT ynpasneHus, cek/°C Kynp (0.2 -2.0) 0.5
4 | Bpems nonHoro xoaa, cek TxoAa (20 — 180) 60
5 | BagaHHasa Temnepatypa B pexume “‘HOPMA”, °C T3x (10 - 150) 50
6 | 3agaHHas Temnepartypa B pexume “HMKE”, °C ™ BbIKI1, (10 - 100) BbIKI1
7 | HmwkHM nopor aBapunHon Temnepatypsbl, °C <TaB BbIKJ1, (10 — 150) BbIKI1
8 | BepxHun nopor aBapuinHon TemnepaTtypsbl, °C >TaB BbIKJ1, (10 — 150) BbIKI1
9 | HwkHM nopor Temnepatypbl orpaHnyeHus, °C <Torp BbIKI1, (10 — 150) BbIKI1
10 | BepxHuin nopor TemnepaTypbl orpaHudeHns, °C > Torp BbIKI1, (10 — 150) BbIKI1
11 | HwkHMIA nopor aBapunHoro gaenenusi, MMa <P1(P2) BbIKIT, (0,16 — 2,5) BbIKI1
12 | BepxHuin nopor aBapuiHoro gaenexus, Mla >P1(P2) BbIKIT, (0,16 — 2,5) BbIKJ1

KoHTyp HacocoB
BbIKJ1 BbIKITKOYEH
13 | Pexum paboTbl KOHTypa HacocoB H|_1|1(/§ (%‘;’) Hggg;gﬂgﬁgo BbIKI1
Py4H. ynp. PY4YHOWN
14 | Mepvop oxumaaHua 3anycka Hacoca, cek Tox (20 - 180) 20
15 | MNepwvog nepesanycka umkna paboTbl, MUH Tn3 BbIKI, (10 — 120) 60
HenenbHbii rpadmk paboTtel B pexxkume HOPMA / HUXKE (BbIKIT)

16 | NepBoe BkntoyeHne pexuma HOPM B (MH...Bc) T3X(1) 00:00 - 23:00, --:--
17 | MepBoe BkNtodeHne pexnma HKE B (IMH...Bc) > (1) 00:00 - 23:00, --:--
18 | Bropoe BkntoyeHune pexvuma HOPM B (H...Bc) T3X(2) 00:00 - 23:00, --:--
19 | Bropoe BkntodeHue pexuma HUXKE B (IMH...Bc) T (2) 00:00 - 23:00, --:--
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[.2 3aBoackme HaCTpPONK1 napaMeTpoB 1 AnanasoH UX M3MeHeHnsa ansa tuna koHtypa “CO”
npueeaeHsl B Tabnuue [.2.

Tabnuua .2
Ne MapameTp Ofec:-ls::— Owvana3soH ii?:‘:g:?(ﬂa
KoHTyp knanaHa
1 | Pexxum paboTbl KOHTYpa (] cTon,
d
AP | cron
) HWXKE
2 | Nepwrog ynpasneHns (paboThbl), MUH Tynp (1-60) 10
3 | KoacbdpuumeHT ynpasneHus, cek/°C Kynp (0.2-2.0) 0.5
4 | Bpems nonHoro xoga, cek Txoa (20 — 180) 60
5 | 3agaHHasa Temnepartypa B pexume “HOPMA”, °C T3¢ Mpacuk TIX=f(T2) Cm. 13
6 | CHMxKeHMe TemnepaTtypsbl B pexume “HAXKE”, °C ™ (MuHyc 10.0 — 0.0) 0.0
7 | HnwkHmin nopor aBapuiiHon Temnepatypsl, °C <TaB BbIKIT, (10 — 150) BbIKN
8 | BepxHun nopor aBapuinHon TemnepaTtypsbl, °C >TaB BbIKJ1, (10 — 150) BbIKI1
9 | HmwkHM nopor TemnepaTtypbl orpaHnyenus, °C <Torp BbIKI, (10 __150)’ BBIKT
"padpuk Torp=f(T2) (cm. 14)
10 | BepxHuin nopor TemnepaTypbl orpaHudeHns, °C > Torp BUIKT, (10 __150) BBIKT
pacuk Torp=f(T2) | (cm. 14)
11 | HwkHuiA nopor aBapunHoro gaenenusi, MMa <P1(P2) BbIKI1, (0,16 — 2,5) BbIKI1
12 | BepxHuin nopor aBapumnHoro aasrneHus, Mla >P1(P2) BbIKI, (0,16 — 2,5) BbIKN
TemnepaTypHbIit rpacuk T3x= f(T2)
Makcumym TemnepatypHoro rpaduka f(T2), °C TEmax (10 — 150) 85
Touka TemnepatypHoro rpacdumka f(-25°C), °C TXX(1) (10 — 150) 81
Touka TemnepaTypHoro rpacuka f(-15°C), °C TX(2) (10 — 150) 73
Touka TemnepaTypHoro rpacuka  f(-5°C), °C TXX(3) (10 — 150) 59
13 | Touka TemnepatypHoro rpaguka  f(0°C), °C TH(4) (10 — 150) 52
Touka TemnepaTypHoro rpacuka  f(5°C), °C TXX(5) (10 — 150) 45
Touka TemnepaTypHoro rpacuka  f(10°C), °C TXX(6) (10 — 150) 38
MuHumym TemnepatypHoro rpaduka f(T2), °C T¥tmin (10 — 150) 35
CwmelleHve Temnepatypbl rpaduka TE=f(T2), °C 1 f(T2) (MuHyC 9.9 — 9.9) 0.0
TemnepatypHbIn rpaduk orpaHndeHus Torp=f(T2)
Makcumym TemnepatypHoro rpacduka f(T2), °C Torpmax (10 — 150) 70
Touka TemnepaTypHoro rpacgpuka f(-25°C), °C Torp(1) (10 — 150) 65
Touka TemnepatypHoro rpacduka f(-15°C), °C Torp(2) (10 — 150) 55
Touka TemnepatypHoro rpacduka  f(-5°C), °C Torp(3) (10 — 150) 45
14 | Touka TemnepaTypHOro rpaduka f(0°C), °C Torp(4) (10 — 150) 40
Touka TemnepaTtypHoro rpaduka f(5°C), °C Torp(5) (10 — 150) 35
Touka TemnepatypHoro rpacduka  f(10°C), °C Torp(6) (10 — 150) 30
MuHumym TemnepatypHoro rpacuka f(T2), °C Torpmin (10 — 150) 30
CwmeweHune Temnepatypsbl rpad. Torp=f(T2), °C 1 f(T2) (MuHYC 9.9 — 9.9) 0.0
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MpogomxkeHune Tabnuupbl 1.2

Ne MapameTp O‘*Gec:-ls::- Ovana3oH :;?:I:Zﬂ‘g:?(ﬂa
TemnepatypHbIv rpaduk orpaHudeHns Torp=f(T3)

Makcumym TemnepatypHoro rpaduka f(T3), °C Torpmax (10 — 150) 81
Touka TemnepaTypHoro rpacgpumka f(120°C), °C Torp(1) (10 — 150) 79
Touka TemnepatypHoro rpacuka f(100°C), °C Torp(2) (10 - 150) 68
Touka TemnepatypHoro rpacpmka  f(90°C), °C Torp(3) (10 - 150) 63

15 Touka TemnepaTypHoro rpaduka f(80°C), °C Torp(4) (10 - 150) 57
Touka TemnepartypHoro rpaduka f(75°C), °C Torp(5) (10 — 150) 54
Touka TemnepaTypHoro rpacgmka  f(70°C), °C Torp(6) (10 — 150) 50
MuHumym TemnepaTypHoro rpacuka f(T3), °C Torpmin (10 — 150) 37
CwmeweHune Temnepatypbl rpad. Torp=f(T3), °C 1 f(T3) (MUHYC 9.9 — 9.9) 0.0
Pa6oTa no rpacduky orpaHmnyenust cetm T3=f(T3) | T3<f(T3) (BKI1, BbIKIT) BbIK

KoHTyp HacocoB
BbIKJ BbIKINMKOYEH
16 | Pexxum paboThbl KOHTypa HacocoB H|_1|1(/f (%‘)1') ngﬁg;gﬂgggo BbIKI1
PyyH. ynip. PYYHOU
17 | Nepurog oxmngaHus 3anycka Hacoca, cek Tox (20 — 180) 20
18 | Nepuog nepesanycka umkna paboTbl, MUH Tn3 BbIKI1, (10 — 120) 60

HepenbHbI rpacdrk paboThl B

pexunme HOPMA / HVXKE

19 | MepBoe BkNtoveHne pexvma HOPM B (MH...Bc) T4(1) 00:00 - 23:00, --:--
20 | MepBoe BkntoyeHne pexuma HXKE B (MH...Bc) T (1) 00:00 - 23:00, --:--
21 | Bropoe BkntoveHune pexuma HOPM B (MH...Bc) T3X(2) 00:00 - 23:00, --:--
22 | Btopoe BkntoveHue pexvma HVKE B (IMH...Bc) T2 (2) 00:00 - 23:00, --:--
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HacTpoiika napameTpoB perynsitopa

K HacCTpanBaeMbIM NMapamMmeTpaM perynatopa OTHOCATCA Kynp n Tynp

Kynp — k03adpmumneHT onpegensaiowmn peakumo perynaropa Ha n3aMeHeHue perynmpyemMoro
napameTtpa. OH 3aBucut oT TNa VIM n ero npumepHoe 3HadeHue onpeaenseTcs no gopmyne:

Tx
Kynp=0,5.—, rnoe
ynp ‘/60 a

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

Tynp — onpeaensieT BpeMsi peakLun CUCTEMbI, BbI3BaHHOE YMNpaBnsoLLMM BO3OENCTBUEM Ha
KnanaH npuv ycCTaHOBMBLUEMCS COCTOSIHUM perynupyemoro obbekta. TunoBble 3HAYeHus
napameTpa B 3aBUCUMOCTM OT TUMa KOHTypa perynupoBaHust crieayoLme:

ansa “rg” — (40-60) c, ansa “6GuicTpbIX” TENNO0OMEHHNKOB;
(60-120) c, ons “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 NPUMEHEHWA 3aBoAckad HacTponku napameTtpoB  Kynp u Tynp,
3Ha4YeHWs1 KOTOPbIX NpMBeAEeHbI B NpunoxeHun E, obecneumsaeT onTumanbHyo paboTy B KOHType
perynmpoBaHunsa KnanaHa.

Mpwn HanUuMn 3Ha4MTEmNbHbIX KonebaHui TemnepaTypbl B cMCTEME HEOOX0AMMO HaCTPONKY
napameTpoB perynsatopa moayns ynpasneHuss TTR npousBecT B “pyyHyo” no crneayowemy
3MMUpUYECKOMY NpaBuny:

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

2) Ecnu B KOHType perynupoBaHusi TemnepaTypbl BO3HMKaKT KonebaHus, Heobxoammo
aemndupoBaTb CMCTEMY MOHMXKEHNEM Kynp wunu ysenudeHuem Tynp.
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reynnmna KOMMOAHUMN

M TENAOCHAA

FPYNMNAKOMMOAHMNA

3AHMMAETCS MPOM3BOACTBOM U PEAAMIALMEN CACAYIOLLLEM MPOAYKLMM:

PETYAATOPHI
AABAEHNY NAACTUHYATBIE
MPAMOTIO TEMAOOBMEHHMKIA
AEMCTBUIA
RDT ET
PEFYAATOPHI BAOYHbIE
AABAEHNA TEMAOBBIE
«AO CEBS» MYHKTbI
RDT-S BTN
KAATTAHBbI KAATTAHBbI
NMPOXOAHBIE TPEXXOAOBbIE
CEAEABHBbBIE CMECUTEABHbIE
PET'YAUPYIOLUME PET'Y AUPYKOLLIME
TRV TRV-3
MOAY AU LLIKAPbI
YIPABAEHNSA YIPABAEHANA
MHOTOPYHKUMOHAABHbBIE
TTR-01 TLIY
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