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MHOIO®YHKUMOHAIIBHOIO TTR BHUMATEJIBHO N3YYUTE

f:‘_x BHUMAHMUE: MNMEPE[ YCTAHOBKOW U BKINKOYEHWEM MOOYNA YMPABNEHUA
HACTOALLEE PYKOBOACTBO MO SKCITYATAUNN N TTACMOPT.

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

PemoHT MOTyT Npon3BOONTb TOJ1IbKO pa6OTHI/IKI/I, nMerLine pasperluieHmne n3rotoBuTenAd.
N3rotoBuTenb ocTtaBnsieT 3a cobomn npaBo BHOCUTb HE3HAYUTEJIbHbIE NUBMEHEHNA B CXEMY U
KOHCTPYKUHNIO np|/|6opa, HEe BInnAowne Ha pa60Ty N TEXHNYECKNE XapaKTepuctnukmn n3agernmng.

COKPALLEHNA N YCITOBHBIE OBO3HAYEHUA

“'B” - 0603Ha4YeHns TMna KoHTypa “ ropsvyee BogocHabxeHue”,

BC - CMCTeMa ropsiyero BO4OCHabXeHus;

KK - xngkokpuctanmyecknn nHamnkaTop;

M - UCMONHUTENBHBLIN MEXaHM3M (KnanaH perynvpyoLwmi, KnanaH nognuTkm);

KP - KnanaH perynmpyroLmmn;

HCX - HOMMHanbHasa cTaTU4eckasi xapakrepuctmka npeobpasoBaTensi CONnpoTUBEHUS;
MK - nepcoHanbHbIN KomnbtoTep (M3BM);

CcoO - cuctema OTOMMEeHns;

“CO” - 0603Ha4YeHNa TUNa KOHTypa “cuctemMa oTonneHus”;

Th - TepMoaTyuK (gaTumk TemnepaTypbl, NpeobpasoBaTesib CONPOTUBMAEHMS);

TOB - TepMoaaTyvK U3aMepeHust TemnepaTypbl Bo3gyxa (Hapy>XHOro Ui B NOMeLLEHUN);
TOT - TepmogaTyMK M3MepeHusa TemnepaTypbl TENIOHOCUTENS B TpybonpoBoae;

TTR - moaynb ynpaBneHna MHOropyHkunoHanbeHbii TTR-12A;

“MH” - o6o3Ha4YeHnsa Tna KoOHTypa “noBbICUTENbHBIE HAaCOCbI”;

‘>~ - 0o603Ha4YeHNa TNa KOHTypa “y3en nognuTkun”.
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HacToswwee pykoBOoACTBO MO 3KCNyaTauum COAEPXUT CBEEHUS N NpaBuria no aKkcniyartayum
MOAYNs ynpaBneHns MHorogyHkumoHanbHoro TTR-12A (ganee —TTR, mogynb ynpaBneHus),
nsrotosnsemoro B cooTtBeTcTBuM ¢ TY BY 691702510.005-2023 v npegHasHayeHHOro Ans
aBTOMaTU4eCcKoro ynpaeneHUs W perynvpoBaHuUs nogadven Tenra B CUCTEMbl OTOMMEHUA U
ropsidero BogocHabXeHus B pasnnyHbiX 06nacTax NPOMbILUNEHHOCTU, XUMULLHO-KOMMYHaNbHOro
N CenbCKOoro xXo3sncTea.

B 3aBMCUMOCTN OT KOHCTPYKUUM U HANPSXKEeHUA NUTaHus Mmoaynb yrnpasneHus TTR-12A nmeet
Moaudvkauum, npuseneHHble B [NpunoxeHun A.

YcnoBHoe 0603HauveHne moayns ynpaeneHus TTR-12A npu 3akase 1 B AOKyMeHTauumn Apyrown
NPOAYKUNN, B KOTOPLIX OH MOXET OblTb MPUMEHEH, NpuseaeHo B NpunoxeHun A.

1 HA3HAYEHWE N OBJIACTb NMPUMEHEHWA

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

Tabnuua 1

KoHdurypaumsn HasHa4yeHue
«CO+CO» PerynupoBaHue B BYXKOHTYPHOM CUCTEME OTOMNSIEHNA
«B+IB» PerynnpoBaHue B 4BYXKOHTYpHOM cucteme BC
«CO+IB» PerynupoBaHne B OOHOKOHTYPHbIX cuctemax otonnexua un MBC
«CO+M» PerynupoBaHue B cucteme oTonsnieHns 1 ynpasneHne noanuTkom
«CO+IMH» PerynupoBaHue B cucTeMe OTOMMNEHMUS C Y3ITOM MOBbICUTENbHbBIX HACOCOB
«B+MH» PerynupoBaHue B cucteme 'BC ¢ y3nom NoBbICUTENBbHbLIX HACOCOB

1.2 B 3aBucumocTn OT obbekTa perynupoBaHua TTR no3BonseT peanu3oBaTtb cregyroLiune
dYyHKUMN:

— perynupoBaHue TemnepaTypbl TENAOHOCUTENS B 3aBUCMMOCTU OT TeMnepaTypbl HapyXHOro
BO3A4yxa (MOrodHbIn KoMneHcaTop);

— OrpaHuyeHue TemnepaTtypbl TEMSIOHOCUTENSA MO rpaduKky Hapy>XHOro BO3gyxa U rpaduky
TemnepaTypbl TENSIOHOCUTENS CETU;

— nogaepXaHue TemnepaTtypbl ropsyen Bogbl Ha 3agaHHOM YPOBHE;

— npuoputeT 'BC npu napannensHon paboTte ¢ CUCTEMON OTONNEHWS;

— CHUXEHMe TemMnepaTypbl C YY4ETOM paboymx 1 BbIXOAHbIX AHEN (BPEMEHHO-TeMNepaTypHbIn
PEeXUM yrnpasreHus Ons KaK4oro AHS Hegenu);

— ynpasneHne Hacocamu (OTKIHOYEeHMEe MpU OTCYTCTBUM TEMSIOHOCUTENS, aBTOMaTU4ECKUN
BBOZ, PE3E€pPBHOI0 Hacoca B Criydyae HeucrnpaBHOCTU OCHOBHOMO, nonepemMeHHas paboTa HacocoB
OCHOBHOIO UM pe3epBHOro C Uenbio obecrneyeHMss paBHOMEPHOrO M3HOCa, ynpasrieHuMe Mo
3alaHHOW BpeMeHHOW nporpamMmMe, NporoH HacocoB B NIETHUI Nepuos).

1.3 Mogynb ynpaBneHuss obecnevvBaeT AMArHOCTUKY HanMunsa aBapUMHOW (HeLTaTHOW)
CUTyauMm W HEWUCNPaBHOCTM YCTPOMCTBA C OTOOPaXXeHMeM WUX MNPUYUHBbI Ha 3kpaHe XKW,
BKIHOYEHNE aBapUNHOIo pexnmMa Ha nHaukaTope Ha nepegHen naHenu n BbIXOOHOM pere.

1.4 Knaccndpumkaumna TTR no FOCT 12997-84 n TOCT P 52931-2008:

— MO 3KCNNyaTauNOHHOW 3aKOHYEHHOCTU ABNSETCS U3genMem BTOPOro nopsaaka;

— MO YCTOMYMBOCTM K BO3AEWCTBUIO TeMnepaTypbl M BIAXHOCTUM OKpyXatollero Bo3gyxa
OTHOCMTCS K rpynne ucnonHeHms B4 v npegHasHadeHo AN YCTaHOBKM B 3aKPbITbIX NOMELLEHUNAX C
TemnepaTypon Bo3ayxa ot nnc 5 go nntoc 50 °C, oTHocuTenbHoM BriaxkHocTbio 80 % npu nntoc
35 °C n bonee HM3KMX TemnepaTtypax 6e3 KoHgeHcauum Bnaru;

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

2.1 OCHOBHble TEXHUYECKNE AaHHbIE U XapakTepPUCTUKN NpuBeaeHbl B Tabnuue 2.

Tabnuuya 2

HanmeHoBaHuMe napameTpa

3HauyeHue

TTR-12AK-230

TTR-12A-230

HanpsixeHne nutaHus

230722 B, yactota (50 +1) 'y

MoTpebnsaemas MOLLIHOCTb, He Bonee

3 BA

KonnyecTBO KOHTYPOB perynMpoBaHus

2

KoHdurypauus

“2C0O7, “2I'B”, “CO+IB”, “CO+H", “CO+N”

KonnuyecTBo BbIXOO0B yrpaBneHuns (pene)

8

MapameTpbl penenHoro Bbixoaa

250 B, 50 'y, 2 A (cos ¢=0,6)

ABapunHbIN penenHbln BbIXoA Ectb*
KonuyecTBo Bbixoaos ynpasneHus (0/2-10) B 2
KonnuyecTtBo gaTynkoB TemnepaTypbl (1-6)**

Twvn gaTyuka TeMmneparypbl

Pt 500, Pt 1000

[lnanasoH namepsieMbIx TemrnepaTyp

oT MmuHyc 60 °C go nntoc 180 °C

[AncKpeTHOCTb 3agaHusa TemnepaTtypbl 1°C
KonnuectBo BxogoB gaBnenHus (4-20) mA 2%%*
[nnTenbHOCTbL BpEMEHHOro rpaduka 1 Hegens
[VCKpeTHOCTb 3a4aHus BpeMEHH 14
"mybuHa novacoBoro apxmea, 3anncen 1920

Tun nHTepdenca n NPoToOKON CBA3N

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

CkopocTb 0bmeHa, but/c

2400...115200

CTteneHb 3awwmTbl Kopnyca

IP40 (IP20 — cO CTOpPOHbI KIieMM)

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

* MakcumanbHoe 3HadeHune Bbixoda perne “Aapus” 250 B, 50 My, 1 A (cos ¢=1).
** TN U KONNMYECTBO TEPMOAATUYMKOB 3aBUCUT OT OOBbEKTA yrpaBfeHUs N CornacoBbiBaeTCA

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




3 KOMIMJIEKTHOCTb

3.1 KoMnneKkTHOCTb AOMKHa cooTBEeTCTBOBaTh Tabnuue 3.

Tabnuuya 3
HanmeHoBaHue KonuyectBo

Moaynb ynpaBneHust MHOropyHKUMOHanbHbln TTR, WT. 1
PykoBoacTBO Mo 3Kcnryataumu, k3. 1*
MacnopT, aks. 1
KoMnnekT BHELLHUX KNEMM, LT 1
YnakoBka, Wt 1
[aTtunk Temnepatypbl TennoHocutens B Tpybonposoae (TATA) *
[daTtumk TemnepaTypbl BO34yxa HapyxHoro unu B nomerleHum (TABA) o

*  [lonyckaeTcsa NoCTaBNsATb OOUH SK3EMMSP PYKOBOACTBA MO 3KCnyataumm Ha 5
ns3genun npu nocTaBke B OOUH agpec.

** Tun n KONUYECTBO AAaTYMKOB TeMnepaTypbl 3aBUCUT OT 0O6bekTa ynpaBrieHus U
cornacoBbiBaeTCs Npu 3akase.

3.2 MuHmanbHo Heobxogmmoe ansa pabotbl TTR-12A KONUMYECTBO 4aTYMKOB TeMnepaTtypsbl
N NX TUN B 3aBUCMMOCTN OT KOHUrypaLmm npusegeHo B Tabnuue 4.

Tabnuua 4
Kodburypauus Tun ¥ KONM4YecTBO AATYNKOB U3MEPEHUA TemnepaTypbl
Oatumk TOTA Hatunk TOBA Bcero

«CO+CO» 2 1 3
«B+B» 2 2
«CO+IB» 2 1 3
«CO=+IM» 1 1 2
«CO+IMH» 1 1 2
«'B+IMH» 1 1

4 YKA3AHVE MEP BE3OMNACHOCTH

4.1 KoHcTpykuma TTR cootBeTcTBYeT Krnaccy 3awuTsl [ no FOCT12.2.007.0-75.

Mo skcnnyaTaunMoOHHOW 3aKOHYEHHOCTM MoAynb ynpasneHns TTR dABnseTcs uv3genvem
BTOPOro nopsaka, T.e. OTHOCUTCA K N3aenusam, Kotopble HeobxoanuMo pasmMelLLaTtb BHYTpYU nsgenus
TpeTtbero nopsagka no FOCT P 52931-2008 npu akcnnyaTauuu.

4.2 lMpwn aKkcnnyaTtaumm n TexHuyeckoMm obcnyxmBaHuM Mogyns ynpaereHust Heobxoanmo
cobnogate Mepbl  NPeOCTOPOXHOCTM B COOTBETCTBMM C  npaBunamym  6e30nmacHOCTy,
YCTAHOBMIEHHbIMW AN AAHHOr0 MoMeleHuss unuM obbekTa, a Takke PYKOBOACTBOBATbCHA
TKM 181-2009 "lNMpaBuna TEXHU4YECKOM IKCnyaTaumm IneKTPoyCTaHOBOK noTpebutenen” u
TKIM 427-2022 "OnektpoyctaHoBKK. [1paBuna no obecneyeHunto 6e3onacHOCT Npu aKkcnnyaTaummn®,

4.3 besonacHocTb akcnnyaTauun TTR obecneuymBaetcs BbINoOnHeHMEM TpeboBaHUN U
peKOMeHAaUNNn HaCTOoSLLEro pykoBOACTBa MO 3KCniyatauuMuM 1M nacnopta. B cnyyae HapylweHus
npaBun aKCnayaTaumm MOXeT yXyAWnTbCa 3awmnTa, NPUMEHEHHAs B U3genuu.
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(TjTEI'I/\OCI/I/\A

reynnmna KOMMOAHUMN

5 KOHCTPYKUMA U NMPUHLWM PABOTHI

5.1 KoHCTpyKuMS

5.1.1 KoHcTpykTnBHO TTR BbINOMHEH B kopnyce ans kpennexust Ha DIN-penky 35 mm.
Ha nuueBon noBepxHocTu kopnyca pacnonoxeHbl XKW, nHgukatop pexuma paboTtbl u
KHOMKW ynpaeneHns. BHelWwHun Bug Moaynsa ynpaeneHnsa npuBenéH Ha pucyHke 1.

® Pexum

PucyHok 1 — BHewHu Bug moayns ynpaesnenus TTR-12A

Bo3MoxHble cocTosAHMA nHamkaTopa «Pexnm» npveeaeHsl B Tabnuue 5.

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

HasHaueHne KHOMoK ynpaeneHus npueegeHo B Tabnuue 6.

Tabnuua 6
KHonka ®dyYHKUMOHaNbHOe Ha3Ha4YeHue
«®» KHorka Bbixoga B npeapblayLiee MeHIo, OTMEHa onepaLmm
«¥» KHonka nepebopa BHU3 MEHI0, UBMEHEHNE 3HAYEHUS «-»
« 1y KHonka nepebopa BBEPX MEHI0, UBMEHEHNE 3HAYEHUST «+»
«Hy KHorka Bbibopa NyHKTa MeH0, BBOA, 3HAYEHUS

5.1.2 TlogkntoYeHne BHELLUHMX 9neKkTpudeckux uenen gnsa moayna ynpaesneHus TTR
Mogudmkaumm TTR-12A npon3BoANTCA BUHTOBbIMUM 3axXmmamu, a ans mogudukaumm TTR-12AK
NoaKIoYeHne Npom3BOANTCS Yepes pa3bopHoe CoedNHEHNE C BHELUHUMMW KeMMamMu C BUHTOBbI-
MU 3aXXKMMaMMU.
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5.2 MpuHUMN paboTbl

5.2.1 OcHoBoun mogyns ynpaeneHna TTR aBnsieTcs OQHOKPUCTanbHbIA MUKPOKOHTPOINEp,
KOTOPbIN OpraHu3dyeT paboTy BCero u3genusa - unamepsieT BXOAHble CUrHasbl, MOCTynawLline ot
BHELUHUX JaT4YNKOB, MPOU3BOAUT PacYEThI, BbIBOAUT MOMyYeHHble 3Ha4YeHns napameTpos Ha KK
N, COrNacHoO C yCTaHOBNEHHOW KOH(pMrypaumen nporpamMmmel, BblipabaTbiBaeT curHanbl ynpaBneHus
NCMOMNHUTESTbHBIMU MeXaHn3mMmaMu.

5.2.2 ABTOMaTuyeckoe perynuposaHue nopgaden Tenna B cuctembl BC u otonneHus
nponsBoguTca nNyTém npeobpas3oBaHMUs CUrHANOB OT TEPMOAATYMKOB B LMGPOBLIE 3HAYEHUS
TemnepaTyp U CpaBHEHUS UX C 3aaHHbIMU 3HAYEeHUSMN (Oarnee — yctaBkami).

B 3aBucuMMOCTM OT 3Haka WM BeNUYMHbI paccornacoBaHns Moaynb yrnpaeneHna TTR
BblpabaTbiBaeT CUrHarsbl ypaBrieHns perynmpyowmmmn KnanaHamm.

5.2.3 [Ounarpamma paboTbl moayns ynpaeneHna TTR N0 ynpaBneHuo Yy3noM MOANUTKU
npuBegeHa Ha puUcyHke 2.

[asneHuve
PMaX | oo G —

PMiN f--memememeneeees ~/ i

Pex b L | ] | i | L

KnanaH
Bk

Brixn Bpems

Hacoc Tsan Tsan T3an

Bk

Bhiic Bpems

PucyHok 2 — [Jnarpamma paboTbl NO ynpaBreHno NoANUTKON

Mogynb ynpasneHuss TTR HaymHaeT cBow paboTy € onpoca COCTOSAHUA AaTymka Hanudmg
TennoHocutensa B cucteme. B cnydyae Hanmuna HU3Koro gasrneHus P<Pmin B cucteme BHavane
BKMOYAETCS KranaH noanuTkn 1 npu ycrioBUM Hanuuus TennoHocutena P>Pcx vyepes 3agaHHbIv
WHTEpBan BpeMeHu 3adepXku T3a, ONMTeNbHOCTb KOTOPOro MOXeT ObiTb 3anporpaMmMmuvpoBaHa
nonb3oBartenieM, BKNo4aeTcs Hacoc.

Mpn pocTKeHMM MakcuManbHOro ypoBHA AaBneHnda Pmax mogynb ynpasneHna TTR
NpPOM3BOOUT BbIKMHOYEHUE Hacoca M KnanaHa noanuTku. [lanee, npu OOCTUXKEHWE [aBrieHus
HW3KOro ypoBHSA Pmin, npoLecc BKITOYEHUS KranaHa nognuTkn n Hacoca noBTopseTcs.

Anroputmom paboTbl NporpamMmsbl B y3re nognuTke npegycMoTpeHa yHKLMsS nonepemMeHHom
paboTa HacoCOB C Lienbio paBHOMEPHOro U3HOCa, NepeknyeHe Ha paboTy pe3epBHOro Hacoca
B Crlydae HencnpaBHOCTM paboTaloLlero Hacoca no JaTynKy HeMcnpaBHOCTU U/MNN NO BPEMEHU
orpaHu4eHus pabotbl Hacoca Torp, ANMTENbHOCTbL KOTOPOro MOXeT ObiTb 3anporpaMmmpoBaHa
nonb3oBartesiem.
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' v | ' |
|

| A> “HY% L 4 HapaGoTka H1/2 OkHo cocmosiHus1 u Hapabomku |
- RS Hacocoe 8 cucmeme A.

| : P1:2’55 Mfla DY S ApxvB lodpobHee cm. 6.2.4. |

| | | | : |

o Y : ad LS BricTpble Ycmatioeka pexuma pabomsl. |

| | | N - > HacCTPOVKN” ModpobHee cm. 7.7. |
| v | .

| :Rg B>@ “B” 47 ——@*TeKyLU,aFI Temnep-pal OKHO cOCMOSsIHUSI KOHMYypa |

| * T#=50° Tre= 51° 4_%__ ADXUE pezynupoeaHus e cucmeme B. |

| | | X | 4 P lModpobHee cm. 6.2.3 |
| 'R p

| | i v : i ad L) Bb'CTpvb'e” Ycmaroska pexuma pabombl. |

| | : H TTTTTT > HacTpouku lModpobHee cm. 7.7. |
| + I
|

| B> ‘M B3 RGN HapaboTka H3/4 OKHO cocmosiHusi u Hapabomku |

| e R Hacocos 8 cucmeme B. |

| : P2:2’51 MMa 5= Apxus IModpobHee cm. 6.2.4. |
| | ' RS -

| : : v : | ad L) Bb'CTRb'e” YcmaHoeka pexuma pabomai. |

| ! : : o - > HaCTPOWKN lModpobHee cm. 7.7. |

| v ! |
| S[TTR12A 150410 |55 Cucremme || Meso npocuomparyomanosi
| Ne190101 09:34 IMH j« —=- obLne HacTponku Modpo6Hee cm. 7.1...7.6. |
| |
| MpumeyaHue * - OTcytcTBYET ANsA KOoHpurypaumm “CO(I'B)+MH". |
| Ansa koHdpurypauum “CO+IMIN" - OKHO COCTOAHUS NOANUTKMN. |
PucyHok 3 — Obwasn cTpyKTypa nonb30BaTENbCKOro MEHHO
NMpumevyaHmne - OB6O3HayeHue «el ¢ o3HavaeT, 4YTo nepexon Ha yposeHb HVDKHUN

6 MHOMKALMA MHPOPMALIMOHHbBIX MAPAMETPOB

6.1 NHgmkaumsa nHopMaLmMoHHbIX napaMmeTpoB BbiBoaMTCa Ha XK. O6wmin Bug CTpyKTypbl

NONb30BaTENbCKOrO MEHIO NPUBEAEH HA PUCYHKe 3.
Mo Ha3HaYeHMI0 NOSb30BaTENBLCKOE MEHIO YCTPOMCTBA YCIIOBHO pa3fdeneHo Ha YPOBHU —

BEPXHUW n HUXXKHW.

NPOV3BOAMTCS NP ONUTENBHOM HaxaTuu (He MeHee 4 ceKyHA) KHOMKK .

Mepexon Mexay OKHamu MeHio B npeaenax yposHs BEPXHWW Bo3MoXeH Mo HaxaTuio

kHonok “4” n “¥”. BoaspaT B rmaBHoe (HauanbHOE) OKHO NPOW3BOAMUTCH MO HAXKATUIO KHOMKK “T&”
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6.2 YpoBeHb MeHio BEPXHN

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

[Mepexon mexay okHaMy MeHIo B npeaesiax 4aHHOro YpOBHS BO3MOXEH MO HaXaTu KHOMOK
¥, BosBpar B rmaBHOe (HayarnbHOEe) OKHO MEHIO MPOM3BOAUTCS MO HaXaTUio KHomku “M&”,

Mepexop Ha ypoBeHb HVXKHUW nponsBoamTcst Mo HaxaTuio KHOMKY el

6.2.2 BHeluHWM BMA rMaBHOrO OKHa COCTOSIHMSA B cuctemax A u B npuBeaéH Hmxe.

Tekywee 3HayeHue memnepamypsi T1

Cucmema A ...~ 00— 000000000 -
"""""""""" -A> L) Tco=84°1"
Cucmema B oo B> IJ-l[E] Tre= 51°-—" TeKkywee 3Ha4yeHue memrepamypb! T
CocmosiHue KoHmypa: —""" —
Wy - koHmyp knanaxa e paome; muzaem H - asapusi 8 KOHmMype KnarnaHa,
[E] - KOHmMyp Hacocos 8 pabome; Muzaem [E] - aeapusi 8 KOHMype Hacocos;

‘npoben” - koHmyp 8 pexume «BbIK/T».

Mpn Hanunuum B KoHGUrypauumn moaynsa ynpaesneHns TTR koHTypa “CQO” no HaXaTuio KHOMKK
«ql” BbIBOOUTCA TemrnepaTypa HapyXHOro BO34yxXa W MUCTOYHUK €€ nomnyyvyeHus (M3MepeHHoe
3HayeHue T2, BHEWHUN Npu Nnepegaye AaHHbIX OT BedyLllero yCTPOMCTBa, 3anporpaMmmMmpoBaHHOE
3HayeHue napameTpa T2_owb npu owmnbke namepenms T2).

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

Pexum pabombi CocmosiHue KOHmMypa* .- Tun KoHmMypa yrpasneHus KrnarnaHom

“CO” |J-| /I\ ------------- BkniroyeHue knanaHa 8 CMOPOHY:

CucmeMa A (unu B) ------------------- .A>- \‘\_ .’.’T.’.’ OprbImb. “ “ 3aKprmb

,,,,,,, TX¢= 85° Tco= 84>

3adaHHasi memnepamypa -~

- Tekyuwiee 3HayeHue memrepamyphbi

lNMpumeyvaHue * - cUMB0/IbI COCMOSIHUS.  “T” - HeucrpasHOCMb MepPMOdamuyuKa;
‘A” - memnepamypa e agapuliHoli 3oHe (cm. 7.5.8);
“9“ - paboma no memnepamype ozpaHuyeHus (cMm. 7.5.5);
“CTOIT - pexum paboms! “CTOIT”.

Twvn KOHTYpa ynpaBrneHund KrnanaHoMm MoXXeT NpUuHMMaTb crnenyroumne 3Ha4eHnA:

“CO” — nogaepxaHne TemnepaTypHoro rpaguka B CUCTEME OTOMSNEHUS;
“'B” — nogaepxaHne TemnepaTypbl ropsiyen Bogbl.

Pexnm paboTbl KOHTYpa ynpaBneHus KnanaHom MOXeT NpUHUMaTh Cneayowme 3HaYeHUs:

B - paboTa octaHoBneHa (pexum “CTOIT’);
— paboTa no BpeMeHHon nporpamme (pexum “INporpamma’);

— paboTa B NOCTOSAHHO HOpMarnbHOM pexnme (pexum “Hopma”);
D - paboTa B MOCTOSAHHO NMOHWXXEHHOM pexume (pexum “Huxe”).

YcTaHoBKa pexvma paboTbl KOHTYpa ynpaBneHus KnanaHoMm npou3BOAMTCSA cornacHo 7.5.1,
7.5.2 unn 7.7 («BbICTpblE» HACTPOMKN).



BHeWwHUN BUO OKHaA MEHI0 ynpasreHusa KnanaHoMm noanutkn ans koHdurypauumn “CO+MMM”
NPUBEAEH HMXKE.

Cucmema B -] B> “0r” Ly BkrodeHue knanaHa 8 CImMopoHy.
* 'I‘ - OMKPbIMb.
ComosiHue damyuka Tun KoHMypa yrnpaesneHusi KrarnaHom
noénumku: “* ” - OaeneHue “Huskoe”. noonumku.

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

Tun KoHmMypa yrnpasneHusi Hacocamu

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

CocmosiHue exodos: cucmembi A (unu B).

“b,” - gHewHee omkoYeHue pabomei;

“0" - omcymcmeue mennoHocuUmers, - Tekywee 3HaqYeHuUe OagreHus **
“1” - paspeweHue pabomsl Hacoca,

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

lpumeyaHus
1* Cumeornbi cocmosiHus.  “P” - 0QaeneHue 8 asapuliHoli 30He (cm. 7.5.8);
“* - omeymcmeue mernnoHocumerns,
“AI“ - 8800 8 pabomy pe3epgHo20 Hacoca («ABP»).
2**  — omobpaxeHue dasneHus npouseodumcs npu akmususayuu napamempa (cm.7.4.4).

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

Tabnuuya 7
Cuctema Tun ynpaBneHus OnucaHwue
“‘BbIKIT” YnpaeneHue Hacocamu 1 U 2 8bIKTHOYEHO
‘H1” Paboma Hacoca 1
A ‘H2” Paboma Hacoca 2
‘H1/27* lMonepemeHHasi paboma Hacocos 1 u 2
“TIPrH” lMpozaoH Hacocoe 1 u 2 kaxObiti BT ¢ 10:00
“‘BbIKIT” YnpaeneHue Hacocamu 3 U 4 8bIKIMHOYEHO
‘H3” Paboma Hacoca 3
B “‘H4” Paboma Hacoca 4
“H3/4” * lNonepemeHHas paboma Hacocoe 3 u 4
“rIPIrH” [NpoeoH Hacocos 3 u 4 kaxdbil Bt e 10:00
* YCcTaHOBKa nepuoa nepeknovyeHnst HacocoB (CYTKW, Heaend, MecsL) Npon3BoauTcs
NPON3BOAUTCS COrNacHo 7.5.7 nnn 7.7 («BbICTpbie» HACTPOMKN).
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6.2.5 BHelwHWn BN OKHa KaneHgapsa u cepunHoro Homepa TTR-12A npuBeféH HUxXe.

MM-IT
Modugpukayus ... TTR-12A 15-04-194 Hama A7

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

CepuliHbil Homep

6.3 YpoBeHb MeHio H/DKHNA

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

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

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

[ v DDV o ]

| YposeHb BEPXHUNN YposeHb HVXKHUI |

| 'A>@  Tco=84°C| /\ |

: :—*ILB> Tre= 50°C | TekyLine 3HauYeHus ApxuB :
| - - T T T T T T T Ty T = | _______ |

4 e g te |

| :ES_ A “CO” T Fop-—{A> “CO” W4 [--=»A>TH 15anp 09y || |

| | |T%=85° Tco=84° + - -7-7 T#=85,2°C apx & [~~~ T3=85°C |
| ' ! '

: e e 1 e T ; :

—_—— Y - l_ — — | 1

| S0 HE B 1 S[A> ‘CO" i |-Z A>T 15anp 0%y ) |

| T P1=0,55 MMNa i " | T1= 84,4°C apx |«-=-- T1 =84°C |
| - - T T T T T T T Ty T = | T

DR N S N £ S & |

| L_R_: B>0) “B” L1 | | L_R_ A> “CO” 4 [-~=»A>TH 15anp 094 || |

| I IT¥%=50° Tre=51°, 1 | |T2=11,1°C apx ¢ je-=-; T2 =11°C|| |

- T T T T T T T A T =" | T

e e o e by |

| 5_}_ >0 ‘HY% ®31 L_R_ A> “CO" - AsTm 15 anp 094 || |

: o P2=051MMa; | | |T3= OEPbIB apxd j«->-; T3 = -- :
! i L N i N L) N

IR 2 A S T | |

| ISTTR12A 15-04-191 | | B[A> 'Co" i }-S A>Tk 15ampogy || |

| |Ne190101 09:34 MH ;| | T4 =56,1°C apx¢d j¢ -2~} T4 =56°C|| |

______________ I T T
| | WY i |
T T - |

PucyHok 4 — CTpyKTypa MeH0 NPOCMOTpPa TEKYLLUX U apXMBHbIX 3HAYEHWUI TemnepaTtyp

Mepexon mexay OkHamMu MeHH0 B Npefenax JaHHOro YpOBHSA BO3MOXEH MO HaXaTuH KHOMOK
“4”  “%” 1 opraHM3oBaH Mo LMKNy. Bo3BpaT B MCXOAHOE OKHO MeHIo ypoBHs BEPXHU
NPOM3BOANTCA NPU HaXaTUN KHomku “ ™7,

-11 -



BHewHWN B OKHa NpOCMOTpPa TEKYLLUMX 3HAYEHU TemnepaTtyp NpuBeaEH HXe.

Cucmema A (unu B)

lMapamemp (mepmodamdyuk)

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

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

Ha XKW moryT BbIBOAUTBLCA crnegyowmne napaMmeTpsbl:

T
™

T1
T2
T3
T4
T5
T6

— 3afaHHas TemnepaTypa B HOpManbHOM pexume paboTbl (pexum “Hopma”);
— 3agaHHasi TemnepaTypa B NOHMKEHHOM pexume paboTbl (pexum “Huxe”);

— n3mepeHHas Temnepartypa ynpasnstowero TA1 (cuctema A);

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

— namepeHHaa temnepartypa T[4 (cuctema A);

— n3mepeHHas Temnepartypa ynpasnstowero TS (cuctema B);

— n3mepeHHaa temnepartypa T[6 (cuctema B).

BHelHWI B okHa NPOCMOTPa apXMBHbIX 3HAYEHWUI TemnepaTyp NPpUBeOEH HUXeE.

Cucmewma A (unu B)

Cuwmsornbi cobbimull; -

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

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

“T” - HeucnpasHocmb mepmodamuyuka,

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

“M“- ocmaHoe pabomsi KOHMYypa.

MepeMelleHne MO apxuBy MPOU3BOAUTCS NpW HaxaTuu kHomok “B7 u ¥

lMapamemp (mepmodam4uk)

BbIXO4 U3

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

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

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

BHewHun Bug okHa npocmMoTpa HapaboTKn HACOCOB NPUBELEH HMXKE.

Cucmema A (unu B)

Mapamemp (Hapa6omka) "

________________ Cumeon KOHMypa Hacocose

""""""""""""" A> ®-

3HayeHue napamempa, 4

Ha XKW moryT BbiIBOAUTLCA crnegyowmne napaMmeTpsbl:

H1 — HapaboTka Hacoca H1 (cuctema A);
H2 — HapaboTka Hacoca H2 (cuctema A);
H3 — HapaboTka Hacoca H3 (cuctema B);
H4 — HapaboTka Hacoca H4 (cuctema B) .
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YposeHb BEPXHUI YposeHb H/XKHUI |
'A> L® Tco= 84°C |
| 1B> ® Tre=50°C | :
| e ey S
: i & T oty |
R Al cor Lt
A0 CO” Wi Tekywiasa HapaboTka ApxuB |
I T#6= 85° Tco=84° | yi P P |
I I B | _______ |
e Ty ¢ 1 |
| + L Cﬂ X * 1 Cﬂ
S[A>0 HY BLE-r- A0 H% BL}-SHA>TH 15anp 09y | |
: P1=0,55 MMMa |« - -1 - H1= 000984 apx Jle—=- H1 = 60 muH |
| | ' |
T R L I
B0 B Wt 1 N[ASO *HY BL|-*A>MH 15anp 09y || |
" I TX%=50° Tre=51°; | H2= 000894 apx ¢« —=- H2= OmwmH| |
iy T o T |
| e Y —
:‘_R_ B> “H3/4u @3 |
| P2=0,51 MMa |
BT :
N TTR-12A 15-04-19 | |
Ne190101 09:34 MH, |

PucyHok 5 — CTpykTypa MeH0 npocMoTpa HapaboTkn HacocoB 1 apxmBa paboTbl

Mepexon mexay OKHaMu MeHH0 B npeferiax AaHHOro YPOBHS BO3MOXEH MO HaXKaTUH KHOMOK
"y ¥y opraHu3oBaH No uukny. BosBpaT B UCXo4HOe OKHO MeHK ypoBHA BEPXHUN

”

NPOM3BOAUTCA NPY HaXXaTUK KHonku “ ™7,

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

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

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

O6HyneHne HapaboTkM wunuM CTUpaHMe apxvMBa HACOCOB MNPOU3BOAMTCA NPU ASIUTENbHOM
HaxaTum (He MmeHee 4 CekyHA) KHOMKK g nocneayroLwmMM noaTeepXaeHnemM onepaumu.
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7 NMOAroTOBKA K PABOTE

7.1 Obwme nonoxeHus

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

O6Lwan cTpykTypa MEHIO CUCTEMHOW HaCTPOMKN NpUBEAEHA Ha PUCYHKe 6.

T T - 1
YposeHb BEPXHW YpoBeHb HWXKHUW \ CuctemHblie HacTporku
P P |
|
IAS I@‘ "Tco= 84°C ] - g Hacrporika MeHro npocmMompa-ycmaHo8Ku :
"> ® Tre=50°C| | «3 Oatauvspems | KareHoaps.
| |___T _______ S L : 3 lModpobHee cm. 7.2. |
: E _: A>@ “CO” 41 1| : L—R— KoHdpurypauusi || MeHro MpOCMOMpa-yCmaHosKU |
| L__T ——————— Ko L 3 [loOpobHee cm. 7.3.
| Y K Y "4 |
| XS _:_AT>_ U HY B | | WIH acTpoiika L Metio npocMompa-ycmaxoeku |
:4_ 3 P1=055MMa | | :4" [aTUYNKOB d|| 9dam4ukoe (6x0006). |
| ToToomTTn K L — 3 lModpobHee cm. 7.4. |
SR AN I I N A s |
: RS _:_|§>_ T :F_B_” B TJ-|_T_ 1| | : INNT acTpoiika h  MeHro npocmompa-ycmaHo8Ku |
€ | T¥6= 50° Tre= 51° | LT cncTeMbl A Al mapamempos cucmemsi A. |
I £ ! : . [loOpobHee cm. 7.5.
LY e R |
L—R _:_ >0 R §3 ) 5 %[ RacTponka L MeHto npocmompa-ycmaHoeku |
! i P2=0,51 MMa , | ! | cucremsl B || MapaMempos cucmembl B. |
! ToTooomToA K : | — 3 lModpobHee cm. 7.5. |
| v D Y ikt |
L_R_ TTR-12A 15-04-19 | -- : I Hactpoiika Merito fpocMompa-ycmarosku |
Ne190101 09:34 MH |-+ -2 cBsiau All uHmepgeuca ceasu RS-485.

: [Modpob6Hee cm. 7.6. |
|
|

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

PucyHok 6 — CTpyKTypa MEHI0 CUCTEMHOW HAaCTPOWKM

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

BosBpat B ucxogHoe okHO MeHio ypoBHa BEPXHWW npoussoantcs npu HaxaTum KHOMKWU
“ K”.
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7.2 lNporpammupoBaHmne 4YacoB peanbHOro BpeEMEHU 1 AaTbl

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

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

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

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

Headenn KHOMKU 4‘ 0e3 coxpaHeHNs C BOCCTAHOBMNEHMEM MPEXHEro 3HaYEHUs1 — NpU HaxaTuu
KHoMKn “ ™7,

7.3 HacTtpownka KoHdurypaumm

[Ona HacTporku koHdurypaumm moaynst ynpaeneHms TTR-12A HeobGxogumMo cornacHo
PUCYHKY 6 BonTN B MeHi0 «KoHdurypaums».

KoHdpurypaums OKHO MEeHI0 MPOCMompa-ycmaHo8KuU

“CO+IB” Bl KOHgbuzypayuu

y
d S
r-— . BHaueHue napamempa (Muesaem).
KoHurypauums 7 duanasoH usMeHeHusi napamempa:
“CO+IB” -~ “BbIKIT,
“CO+CO’, “CO+TB’, “TB+IB’,
d “CO+MIT, “CO+riH”, “rB+riH".

KoHpurypauma moxeT npyuHMMaThb 3Ha4YeHns, npuBeaéHHble B Tabnuvue 1 (cMm. ctpaHuuy 3).

N3meHeHune koHdurypaumm moaynsa ynpasneHmss TTR  npon3BoguMTCA C MOMOLLBIO HaXaTus
kHornok “®” n ¥,

Bbixog M3 MeH C coxpaHeHweM B MaMATU YCTPOMCTBA YCTAHOBIIEHHOW KOHMurypaumm
NPON3BOAUTCA MNPU HaxXaTuUU KHOMKN ‘ 0e3 coxpaHeHusi C BOCCTaHOBNEHMEM MPEXHEro
3HaYeHUs — NPU HaXxxaTUM KHonku “ ™87,

BHUMAHUE: TMPU BbIXOOE M3 HACTPOWKM KOHOUIYPALIMM MO KHOMKE u gl
NP MOATBEPXAEHN TMNPON3BOANTCA YCTAHOBKA 3ABOOCKUMX TMAPAMETPOB B
COOTBETCTBUN C MPUITIOXXEHEM [.
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7.4 HacTpoiika AMCKPeTHbIX BXOA0B, BXOOOB U3MEPEHUS TeMnepaTypbl U AaBMeHUs

7.4.1 BHelwHWN BUA, CTPYKTYPbl MEHIO HAaCTPOWMKKN NPUBELEH HA PUCYHKe 7.

e L i
| YposeHb HVXXHNN \ CuctemHble HacTponku \ HacTporka gaTymkos |
- - - |_ ______ ?
: a ! + 0 ; :
| HacTpoika e —R* AvckpeTHble MeHto Hacmpouku ypoes |
[ATYNKOB A le-"-4->] pxogpl D1..D6 ¢ cueHana Ha exodax D1...D6.
| L — 3 o ModpobHee cm. 7.4.2. |
|
| Lo v ! |
| i L_ [laTymnkm h MeHtio /-/acmpoai_(rul ex_?gos |
7 memnepamypb! T1...T6.
TemnepaTypbl
| | : : Patyp d [ModpobHee cm. 7.4.3. |
| L & o |
: i :4— aTankm I gﬂemo Hacg;foagzl 8x0008 :
] aesieHuUs u .
aBneHuns
| : 2 : 3 d [lodpobHee cm. 7.4.4. |
|
| o ___ v G |
- - —1

7.4.2 BHewHun Bug CTPYKTYpbI

PucyHok 7 — CTpyKkTypa MEHI0 HaCTPOMKM BXOAOB U BbIXOAOB

HaCTPOMKM AUCKPETHbIX BxogoB D1...D6 wn cnucok

nporpamMmMmmpyembiX napamMeTpoB npnueeaeHbl COOTBETCTBEHHO Ha PUCYHKE 8 n B Tabnuue 8.

Tabnuuya 8
MapameTp OnucaHwue

“‘OTknNtoYeHne BHewHee ynpasneHue rpynnon HacocoB H1/2(H3/4). Npu akTMBHOM ypoBHE

H1/2(H3/4)” cuUrHana npov3BOANTCS OTKIToYEHME paboThl.

“Cyxomn xoa BoikntoueHne pabotbl rpynnbl HacocoB H1/2(H3/4) npu cyxom xoge. lNMpwu

H1/2(H3/4)” 3TOM Ha MHOUKaTop BbIJAETCA curHan v 3amblkaeTcsa pene ABAPUA.

“‘HeucnpasHoctb | CurHan HeucnpaBHocTM B pabote HacocoB H1/2(H3/4). Tpu Hanuuuu

H1/2(H3/4)” HencnpaBHOCTU nocre BpemeHu Tpasr TEeKyMA HacoC BbIKMOYaeTcs C
nepeknioYeHnemM ¢ y4éToM BpeMeHM TTOPM Ha pe3epBHbI Hacoc. Ecnv u
rnocre BKMOYEHMS pe3epBHOro Hacoca nocne Tpasr curHan HemcnpaBHOCTU
He nponan, TO NPOM3BOAMNTCH BbIKIOYEHME PE3EpPBHOr0 Hacoca C Bblaayen
curdHana ABAPUA. JocTtynHa pyHKUMA nepesanycka umkna paboTbl HAacOCOoB.

“‘HencnpaBHocTb | CurHan HewucnpaBHocTM B pabote HacocoB H1(2...4). [Mpu Hanuumm

H1(2...4) HeucrnpaBHOCTU Mocne BpemMeHu Tpa3sr TekylMh HacoC BbIKMOYaeTcsa C
nepeksitoyeHneM ¢ Y4€TOM BpemMeHu TTOpM Ha pesepBHbIn Hacoc. Ecnun n
nocrie BKMNYEHUS pe3epBHOro Hacoca nocne Tpasr curHan HeMcnpaBHOCTU
He nponan, TO NPOU3BOANTCH BbIKIOYEHME Pe3epBHOr0 Hacoca C Bblaayen
curHana ABAPUA. [ocTynHa yHKUMA nepesanycka uukna paboTbl HAcOCoB.

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

H1(2...4)
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| |

| | 3 |

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

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

| ' R_ D1Y Ortknioy. HY AKMU8HbIU ypo8eHb cueHarna Ha |
e

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

| ! : 4 |

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

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

| : i & T iy |

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

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

| A A |

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

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

|

| T |

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

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

| ' i ¥ |

| L_R_ D6 x Hewncnp. H% AKmMueHbIU yposeHb cusHarna Ha

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

- - - - - - - - 1

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

Bxog B MeH0 Ansa M3MeHeHNs cxeMbl BXo4a NPOU3BOANTCH NPU HaXKaTuM KHOMKN 2 1
M3meHeHne cxembl BXxoda Npon3BOAMTCS C MOMOLLbIO HaXXaTuUsl KHOMOK gy ¥

CoxpaHeHne napameTpa B NamATn YCTPONCTBA NPOU3BOAUTCH MPU HAXaTUN KHOMKK 4‘ bes
COXpaHEHWs1 C BOCCTAHOBMEHUEM MPEXHEr0 3HAaYEHUS — MPU HaxaTum kKHonku “ ™87

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

npuBenéH B Tabnuue 9.

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

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

D1 ¥ Otkntod. HY%

Ha 3aMblKaHne
Cumeors cueHana i

e ....... Cﬂ R

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

-

\ 4

HaumeHosaHue exoda

AKMu8HbIl yposeHb cueHana
(mMuzaem).

M3meHeHne akTUBHOro YPOBHSA NPOU3BOAUTCA C MOMOLLBIO HAaXXaTUs KHOMOK i S 44

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

Bbixoa n3 MeHIo ¢ coxpaHeHMEM B NaMsITU YCTPOMUCTBA YCTAHOBNEHHOIO akTUBHOIO YPOBHS

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

7.4.3 K mogynto ynpaesneHus TTR-12A noaknto4varTcs npeobpasoBatenu conpoTUBEHUSA C
HOMMHanNbHOM cTaTn4eckon xapakrepmuctukon (ganee — HCX) Pt 500 nnu Pt 1000 B coOTBETCTBMM
CO cxemoMu, npueeaeHHon B MNpunoxeHun B.

B nporpammHom o6ecneveHnn TTR npuBegeHO cooTBeTCTBME (bmanyeckoro Homepa (1...6)
KaXxgoro Tepmogarymka K ero yHKUMOHaIbHOMY Ha3Ha4YeHuto, T.€. BbINOoSIHEHA NPUBSA3KA.

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

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

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

MpumeyaHus
1 Tepmodamyuk ynpasassrowul SBNAETCS UCTOYHMKOM CUrHana obpaTHOM CBA3n

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

2 TepmModamyuK HapyXXHO20 e0o3dyxa UCMonb3yeTcsl AN 3a4aHus ONopHON TemnepaTypbl
TemnepaTypHOro rpadmka perynmpoBaHus 1, npu HeobxoaMmmocTn, TemnepaTypHoro rpadvka
orpaHuMyeHus TemnepaTtypbl TENOHOCUTENS ANs Tuna koHTypa “CO”.

3 TepmModam4uK KOHMPOJIbHbIU 1 MOXET yCTaHaBNMBATbCA 4151 KOHTPONSA TeMnepaTypbl B
nobom mecTte. lNpn yctaHOBKE Ha TpybonpoBoAEe CETU MOXET BbIMOSMHATL (DYHKLUMIO BEPXHEro
orpaHuyeHus Temnepatypbl nogayn (T1, T5) no rpaduky T3x< f(T3).

4 Tepmodam4uK KOHMPOJIbLHbIU 2 MOXET YyCTaHaBNMBATBLCS AN1S KOHTPONS TeMnepaTypbl B
nobom mecte. MoXeT BbINONHATL NO MECTY YCTAHOBKWU, Hanpumep Ha obpaTHoMm Tpybonposoae,
PYHKLUMIO BEPXHErO OrpaHUYeHnsa TemnepaTypbl No rpaduky HapyxHon TemnepaTypbl T4< f(T2)
n T6< f(T2) cooTBeTCcTBEHHO AN cuctembl A 1 B.
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[na HacTponkn KaHanoB U3MepeHus TemnepaTypbl HEOOXOANMO BOWTM COrNacHO pucyHka 7
B MeH0 «[JaTyuku TemnepaTypbi».

CTpyKTypa MEHI0 HacCTpOMKM napamMeTpoB KaHara u3MepeHusi TemnepaTypbl npuBedeHa Ha
pUCYyHKe 9.

s ]
... \ CucrtemHble HacTponkn \ Hactpownka gatumkoB \ [Jatumkm Temnepatypbl
P P paTtyp |
d MeHto npocmompa-ycmaHoeKu |
Aatdnkn XS > Tun patunka murna damyuka memrepamypeai. |
Temnepatypbl “‘:‘" Pt1000 5 lModpobHee cm. 7.4.3.1. |
|
| Y i |
' R[T1  CMmeLllenme MeHro ycmaHosku “0” kaHana
:4— — 0 I('I)"'o c uamepeHusi memnepamypsi T1. |
| | 0. [ModpobHee cm. 7.4.3.2. |
| i @ | ﬁ |
R, Z A E
& | |
b _____]
| Vo o |
|
RS MeHro ycmaHosku “0” kaHana |
e T6 Croec”)"'oeg”e usmepeHusi memnepamypsi T6. |
I - [ModpobHee cm. 7.4.3.2.
[ | 4 |
I AN S : |
X, _ eHIo HacmpoUliku memrepamypsbl
« THe npy 1;2 OLB Hapy»Ho20 8030yxa THe rpu |
-10°C owubke usmepeHus T2. |
Luana3oH uameHeHus1 napamempa:
L om muHyc 25 0o 10 °C unu “BbIKJ'Il

PlllcyHOK 9-— CprKTypa MEHIO HaCTpOIZKI/I OaT4yNKOB TeMneparTypbl

7.4.3.1 Bxog B MeHio HacTtponkm tuna HCX TepmogaTymMka NpOM3BOAUTCS MPU Haxatum
kronku “H”. BrewHnit BN OKHA MEHIO NPUBEOEH HUXKE.

.| Tun gatyuka OKHO MeHto Hacmpolku muna HCX
Pt1000 Oamyukoe memnepamypsb! T1...T6.
A
d W
v ‘
Tun gatamka | 3HayeHue napamempa (Muzaem).
Pt1000

N3meHeHne napameTpa (MuraeT) NpoM3BOAUTCHA C MOMOLLbIO HaXaTUA KHOMOK ¥,
Tun HCX Tepmoaatyunka MoxeT npuHnumaThb 3HadeHne Pt 500 nnu Pt 1000.

BbIxog M3 MEH C COXpaHeHMeM B namsaTn yCTpoucTBa ycTaHoBreHHoro HCX patyuka
NPOU3BOOUTCA NPU HaXKaTUN KHOMKU 4‘ 6e3 coxpaHeHuss C BOCCTaHOBIIEHMEM MNPEXHEro
3HaYeHWs — NPU HaXxxaTUM KHonku “ ™7
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7.4.3.2 B cnyyae nosiBNeHUW MOrpeLiHoOCT U3MEPEHUs TemnepaTypbl, KOoTopas MOXeT
BO3HWKHYTb Mpu OOMbLUOM ANWHE NOAKMYaeMbIX K TepMOOaTyYMKy MpPOBOOHUKOB, HEOBXoauMMO
BbIMOMHUTL KOMMEHCaUU0 CONPOTMBIEHNA NPOBOAHMKOB B COOTBETCTBYIOLLEM KaHane namepeHns
TemnepaTypbl.

BHeWwHUN BMO OKHA MEHK HACTPOMKM KaHana udMepeHusi Temnepatypbl Ha npumepe T1
(aHanornyHo ons T2...T6) npnuBeaéH HMXe.

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

MaMeHeHWe napameTpa (MUraeT) NMPOM3BOAUTCS C MOMOLLbIO HaxaTust kHonok “B” ¥
[wnana3oH nameHeHus 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 HaXaTUM KHOMKM ¢ Ges COXpaHeHUsi C BOCCTaHOBIIEHWEM MpPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

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

[na HacTponkn KaHanoB U3MEPEHUs OaBreHUss He0b6Xo0AMMO BOWTU COrNacHoO pUCyHKa 7 B
MeH0 «[laTumMkn fgaBneHus», BblbpaTb COOTBETCTBYIOLLMIA KaHan nsmepeHust gaesnenuna (P1, P2)
n Npu HeobXxo4MMOCTM YCTaHOBUTL BEPXHEE 3HAYEHNE QMana3oHa gaTymka.

s ]
| ...\ CnucremHble HacTpoukn \ Hactpornka gatymkos \ [latunku gaBneHus |
| ]
| d v d |
| HaTunku "~ ® P1 Twn gatynka ___R_+ P1 Tun patumka | < | |
| JaBneHus A -7 -4 1.00 MMa -~ — - 1.00 Mla |
I T ——
| TR |
| L_R_ P2 Tun gaTuuka 3HayeHue napamempa |
| HeT (Mucaem). |
| |

PucyHok 10 — CTpyKTypa MEHI0 HAaCTPOMKM OATYNKOB AaBIEHUS

N3meHeHne napameTpa (MUraeT) NnpoM3BOANTCS C MOMOLLLIO HAXaTusl KHOMOK iy,
BepxHee 3HauyeHne gmanasoHa naMepeHust AaBrneHns MoXeT bbiTb BbIbpaHo 13 psaa:

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

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

NPOM3BOOUTCA NPU HaXKaTUN KHOMKU 4‘ 6e3 coxpaHeHusi C BOCCTaHOBIIEHMEM MNPEXHEro
3HaYeHWs — NPU HaXxxaTUM KHonku “ ™7
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7.5 Hactpowka napameTtpoB cuctem A n B.

7.5.1 [Ina npocmMoTpa WM HaACTPOWMKW NapamMeTpoB KOHTypa KnanaHa HeobxoaMmo BOWTU
cornacHo pucyHky 6 B MeHio «HacTtponka cuctembl A» nnn «Hactpomka cuctemol B».

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

NMpumeyaHus: 1 * - Tonbko ansa tuna koHTypa “CO”.
2 ** - OTcyTCcTBYET Ans Tvna koHTtypa “II”.

e 1
| YposeHb HWXXHWNWN \ CuctemHasn HacTponka \ HacTporka cuctembl A |
| § |
| HacTpowka & > A> [lapameTpbl y Merio hacmpouku napamemp ;\)e |
A A ke -1 vomtypa “cO” KOHmMypa KnanaHa cucmemsl A. |
: cucTembl H S ypP z [ModpobHee cm. 7.5.2, 7.5.3. |
| g iy
4 | y
| : * MeH Hacmpouku epachbuka |
| e A> -_I;_;';Af .f r_FI_)zanMK memnepamypHoeao TXt=f(T2). |
| : | = f( )+ d [ModopobHee cm. 7.5.4. |
| v iy
| ! y : * MeHto HacmpoUku epacpuka |
A> ['paduk orp.
| = ogpaHuyeHus T4 < f(T2). |
T4<f(T2)
| | | ModpobHee cm. 7.5.5. |
| g to
| : A>+F adouk or : L * MeHto Hacmpoliku epaghuka |
|  — 1 _&} < f(T 3p. o2paHuyeHus T3t < f(T3). |
| | | ( )+ d [ModpobHee cm. 7.5.5. |
| | vV i N . a
| : I MeHro Hacmpolku HedernbHoU |
- — - A>HepeneHas rnpozpammai.
: : nporpaMMi d [lodpobHee cm. 7.5.6. :
| |
| O it
| | v ; |
! A> MapameTpb MeHro Hacmpouku napamempos
| [ — - yrnpasfeHusi Hacocamu. |
| | yrlpl. H8COC3MVI+ d [lodpobHee cm. 7.5.7. |
| Y i)
| : Y : L MeHrw HacmpoUku cuzHarsnos |
| | A> CurHansl |
el g asapuu om am4yuKos.
| : IaBapMM 5 [TodopobHee cm. 7.5.8. |
| | Y o |
| ' y : **MeHto HacmpoliKu ebixoda |
l A> Bbixon
- — - peaynuposaHusi KrarnaHoM.
| perynvposanng ¢ } [NodpobHee cm. 7.5.9. |
| | |
| |
| |
| |

PucyHok 11 — CTpyKTypa MeHI0 HacTPONKM napamMeTpoB
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7.5.2 OBwaa CcTpykTypa MEHI0 HACTPOMKM MNapamMeTpoB KOHTypa KranaHa Ha npuMmepe
cuctembl A (aHanormyHo ans cuctembl B) ana tmna koHTypa «CO», «[M» n «'B» npuBeneHsbl
COOTBETCTBEHHO Ha puUCyHke 12, 13 n 14.

HVKHWI \ CuctemHble HacTpoiiku \ HacTpoiika cuctembl A\ MapameTpbl KOHTYpa

| |
| A> TllapameTpbl . > A> Pexum KoHTypa Metio Hacmpouku pexuma |
| ‘O’ d le- _R_ | nNPOr KOHmMypa KnanaHa cucmemsbi A. |
| KOHTYypa i : lModpobHee cm. 7.5.3. |
| & 10
| : A> Koatbdh. yrp MeHro Hacmpouku Koaghghuuyu- |
| = — Kvio= 0 EISy /0 C eHma ynpaneHus Kynp. |
| | ?/ﬂp— 9 C % llodpobHee cm. 7.5.3. |
! Y T+
| | v | . |
| | A> Mepron ynp. MeHro Hacmpoliku nepuoda |
| T _Tyme= 10w | R s |
| . 7.5.3.
| | R , |
| : A> MonHbIN X07 MeHro HacmpoliKu nosiHo20 |
< - xoda Txo0.
| —
| : -IIXO'D'_ 60 ce+|< [ModpobHee cm. 7.5.3. |
| : Y v ; il MeHro Hacmpolku |
| :4— 2| A> ;'%\grl_. H%ZiéE memnepamypbl «<HUXXE» dT D . |
| : : g - 3 5 lModpobHee cm. 7.5.3. |
| ! v |
' : MeHto Hacmpolku memrnepa-
: ] A?I_THB O_TKlr(l)' OC CO mypbi omkmovyeHusi CO . :
L oTKn = lNodpobHee cm. 7.5.3. |

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

PucyHok 13 — CTpyKTypa MeHI0 HacTporkun napameTpoB koHTypa “IM” (Mognutka)
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B> [MapameTpsbl
KOHTYypa “I B”

-

X
4
|
!

B> Pexwnm koHTypa

MNnPOrI
o o

B> Koadhdb. ynp.
Kynp= 0.5 ¢c/°C

4 & to

B> lNepwnog ynp.
Tynp= 60 cek

Y to

B> NonHbIn xoA4
Txon= 60 cek

L

B> Temn. HOPM
TX¢=50°C ¢

o 10

B> Temn. HXKE
T 2= 40°C

O Yo

B> Orp. HWXH.
BbIKI1 ¢

oo 1

B> Orp. Bepx.
BbIKIJT

O 10

I N T D D e

B> MNpuoputet N'BC
BbIKI1

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

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

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

MeHto Hacmpolku nepuoda
ynpassneHusa Tynp.
lNodpobHee cm. 7.5.3.

MeHto Hacmpouku rnosHo20
xo0a Txo0.
lNodpobHee cm. 7.5.3.

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

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

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

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

MeHro HacmpolKu rpuopumema
BC.
lNodpobHee cm. 7.5.3.

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

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

B Tabnuue 11.

anI MeYyaHue — 3aBOACKME 3HAYEHUS YCTaHOBJIEHHbIX NapaMeTpoB NpunBeneHbl B

MpunoxeHun .

Bxoa B MeH0 NpocMoTpa-yCTaHOBKM NapameTpa NpOU3BOAUTCA MPU HAXXaTUM KHOMKM el
M3aMeHeHWe napameTpa (MUraeT) NPOU3BOAUTCS C MOMOLLLIO HaxaTusi kHornok “ B 1 . 4

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

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

Mapa-
MeTp

Ha3HauyeHue

Pexum
KOHTypa

Pe>xum KOHTYpa KranaHa MOXeT NpUHUMaTb criefyoLlimne 3HaYeHns:

0 - paboTa ocTtaHoBreHa (pexum “CTOIT");

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

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

Kynp*

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

Tynp*

lMepuod ynpaeneHusi (Bpems peakuum CUCTEMbI) —  MaKCUmanbHOE Bpems,

HeobxoomMMoe [Ons M3MEHeHus TemnepaTypbl B CUCTEME perynupoBaHus mnocne

ynpaBnsioLLero BO34enCTBUSA Ha KnanaH.

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

Txopn

Bpems nosiHo20 xo0a — BpeMS XOA4a KrianaHa U3 HUWXKHEro NOSMOXEHUS B BEPXHEE.
[dnanasoH 3HauyeHus napameTpa — (20-240) c.

LESS

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

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

dT>

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

TorpB

Temnepamypa “OzpaHu4yeHue 8bluie”—BepPXHUN NOPOT OrpaHNYeHnst TemnepaTypsbl
Mpn ycnoBun, kKoraa u3MepeHHOe TepmogaTynmkom TX 3HayeHne TemnepaTypbl
CTaHOBUTbCA OOnblUe YCTAaHOBNEHHOrO 3HadYeHus TorpB, npuoputeTom B ynpasne-
HUW KnanaHOM CTaHOBUTCA noadepkaHue 3HadveHusa temnepatypbl Tx < TorpB, rgoe
X=4 n Xx=6 HOMep TepMogaTymKa COOTBETCTBEHHO ANisi cuctembl A n B.

TorpH

Temnepamypa “OzpaHu4yeHue HuXe” — HAXXKHUIN NOpPOr OrpaHNYEHNa TeMnepaTypbl.
Mpn ycnosun, koroa uM3MepeHHOe TepMoaaTynmkom TX 3HayeHwe Temnepatypbl
CTaHOBUTbCHA MEHbLLE YCTAHOBMEHHOro 3HavyeHnsa Torp, NpMopmuTeTOM B yrpasneHnm
KnanaHoM CTaHOBUTCA nogaepxaHue 3HadeHus tTemnepatypbl TX > TorpH, roe x=4 v
X=6 HOMep TepMoaaTyMKa COOTBETCTBEHHO AN cuctembl A u B.

THB
OTKI.

Temnepamypa omknrodeHusi CO — ycpeqHEHHOE 3HaAYeHue TemnepaTypbl HapyX-
HOro Bo3ayxa, npv nNpeBbILLEHNN KOTOPOro NPON3BOAUTCH OCTaHOBKa perynupoBaHns
B CO c 3akpbiTMem knanaHa u oTknoveHveM paboTbl HacocoB. [Mpy MOHMXEHUU
TemnepaTtypbl HAPY>XHOro BO3Jyxa HUXe yCTaBKkun paboTa KOHTypa BO306HOBMSETCS.
NunanasoH 3HayeHus napameTpa: “Buikn” unu (5 - 20) °C.

Mpwo-
puTteTt
(=]

Mpuopumem IBC — 3Ha4yeHue O0MyCmMUMO20 CHUXEHUS memMrepamypbl MernioHo-
cumens BC npu napannensHol pabome c¢ koHmypom CO. [lpu 6Kno4yéHHOU
QyHKUUU 8 crlyqae MoHuxeHuUss memnepamypbl [BC Huxe ycmasku rnpou3sooumcsi
rnocmerneHHoe 3akpbimue knanaHa CO.

MpumeyaHune *— PekomeHngauum no nogbopy napameTpoB perynatopa Tynp v Kynp
npueeaeHsbl B [NpunoxeHuu E.
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7.5.4 Hactponka TemnepaTtypHoro rpaduka.

[na npocMoTpa-yCcTaHOBKM TeMNepaTypHOro rpaduka perynmpoBaHnsg HE00XoauMo BOWTU C

MOMOLLIbIO HaXXaTns KHOMKK el (cM. pucyHok 11) B meHio «Temn. rpacomuk TL=f(T2)».

BBopg 3HauyeHui TemnepaTtypHoro rpadguka “Temnepartypa nogaym (obpatku) - Temnepatypa
Hapy>XHOro BO34yxa” NPOU3BOAMTCA MO LIEeCTU TOoYKaM OMopHOM TemnepaTtypbl (TemnepaTtypa
HapY>XHOro Bo3ayxa), Ha4MHasa ¢ MMHUManbHOro 3HavyeHnsa muHyc 25 °C.

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

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

[na onepaTMBHOIO CMeELLEeHNsA BCeX TOYEK TeMnepaTypbl TENMOHOCUTENS rpadrka BBOOMTCS
napamMeTp CMeLLeHna TemnepaTypHoro rpaduka B ganasoHe + 10 °C, war yctaHoBku 1 °C.

Mpumep BHeLLHEro BuAa TeMnepaTypHoOro rpadouka npuBeneH Ha pucyHke 15.

Tt max

~~ mouxa Ne4

moyka Ne1 mouyka Ne5

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

mouka Ne2 / E 5 mouka Ne6

Tt min

moyka Ne3

-25 -20 -15 ‘10 -5 0 5 10 15

PucyHok 15 — TemnepaTtypHbI rpadomk

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

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

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

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

| | T@ T ) |

| | — MeHro HacmpoUku o2paHU4YeHUs |

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

| | LN 3, |
| | +

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

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

| v W ¥ SR |

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

| | il — A MeHto Hacmpoliku ogpaHuyeHus |

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

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

- - o 1

PucyHok 16 — CTpyKTypa MEHI0 HaCTPONKK TemnepaTypHoro rpaduka
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ViaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTus kHomnok “4” n ¥
3aBoAckue HaCTpPOWKN napamMeTpoB rpaduka npmseeHs! B MNMpunoxexHun E.

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

7.5.5 Hactponka yHKLMN OrpaHNYeHns TeNNoHOCUTENS.

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

Ana koHtypa CO orpaHudeHne TemnepaTtypbl TX NpPoOM3BOAUTCA NO TemnepaTypHOMY
rpadomnky HapyxHoro Boagyxa « Tx<f(T2)», BBO4 TOYEK KOTOPOro NPOU3BOLAMTCA aHarorm4Ho BBOAY
TemnepaTypHOro rpadmka perynmpoBaHus (cm. 7.5.4).

B cny4ae yctaHoBKkM napameTpa «OrpaHunyeHue Bbiwe» 1 Mpu YCrioBUK, Koraa uaMepeHHoe
TepModaTtyMkoM TX 3HayYeHue TemnepaTypbl CTAHOBUTbCSA OOnblle YCTaHOBMEHHOIO 3HayeHus
“TorpB”, npuoputeToM B YynpasBfieHWXM KnanaHOM CTaHOBUTCA Mo4AepXaHue 3HadYeHust
Temnepatypbl TX < “TorpB”.

B cnyyae yctaHoBkM napameTpa «OrpaHU4eHne HUXe» 1 Npu ycrioBuKn, Koraa naMepeHHoe
TepmModaTtyMkoM TX 3HayeHuMe TemnepaTypbl CTAaHOBUTbLCSH MeHbLUE YCTaHOBMEHHOrO 3Ha4YeHus
“TorpH”, npuoputeToM B YynNpaBfieHUN KnanaHOM CTaHOBUTCA MNo4AepXaHue 3HadYeHusi
Temnepatypbl Tx 2 “TorpH”.

MpumeyvaHue - lpu goctmxkeHun ycnosust orpaHndeHnss Ha KK B cooTBeTCTBYHOLLEM

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

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

B atom cny4ae anroputm paboTbl cnegyowmnn. BelumcnaeTcs B COOTBETCTBYHOLLEN CUCTEME
oTonneHns 3agatollas TemnepaTypa no rpadumky HapyxHoro Bosayxa T3(=f(T2) n cpaBHuBaeTCs C
rpacdMkom orpaHuyeHuss no Temnepatype cetu Torp=f(T3). [MMpu ycnosum TIX > Torp
nogaepXxaHue TemnepaTypbl TennoHocuTena OyaeT NpouM3BOAUTBLCA MO rpadouKy OrpaHUYeHns
Torp=f(T3), BBOA TOYEK KOTOPOro MPOM3BOAMTCS aHanorMyHo BBOAY TeMrnepaTypHOro rpadguka
perynuposaHus (cm. 7.5.4).

7.5.6 lNporpammupoBaHne HeaenbHOW NporpaMmmbl

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

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

PucyHok 17 — BpemeHHON (HeaenbHbIN) rpadumk

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

Hayano pabomsl ycmasku.

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

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

PucyHok 18 — CTpyKTypa MEHI0O HAaCTPOWMKN BPEMEHHOIO (HeaenbHOro) rpadurka

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

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

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

MpumeyaHus

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

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

7.5.7.1 [nsa npocmoTpa WKW HACTPOWKM NapamMeTpoB YMpaBreHUs HacoCcaMu KOHTypa
Heo6Xxo4MMO BOMTM COrnacHo pucyHky 11 B MeHto «lMapameTpbl ynpaBrneHUss HacocaMmny.

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

e . 1
| YpoBeHb HWXKHUW \ CuctemHas HacTponika \ HacTtponka cuctemsol Al... |
| d MeHto Hacmpoli |
POUKU pexuma
————— »>
| B> lNapameTpbl B>H|::/G>KI/IM HacocoB YrIDaGEHUS HACOCAML, |
| ynp. Hacocamn T Z Hepes Hef'" TodpobHee cm. 7.5.7.2. |
| | vV L i |
| | B> 3amepkka BKI. eHI0 HacmpoUKu 8peMeHuU |
| 1 Tan= O cek 3a0epXXKU BKITHOYEHUS Hacoca. |
— lModpobHee cm. 7.5.7.2.
|
| | T |
| v ! . y
| | B> Orp. paboTl MeHto HacmpoUku epemeHu |
| - Torp = 1 o2paHu4yeHusi pabomsl Hacoca. |
| : Iorp — MKH lModpobHee cm. 7.5.7.2. |
| b ity
| | B> +B PRy MeHto Hacmpoliku 8pemeHu |
| &1 T P - 2p0 pa3aoHa Hacoca Tpase. |
| | Ipa3r — CfK [NodpobHee cm. 7.5.7.2. |
| b iy
| |
| | B> +B oMS TODMOXK MeHro HacmpoUuKku epeMeHuU |
| Iﬂ— 1T P _ 5 P ' MmMopMOXXeHUs Hacoca Tmopm. |
| | ITOPM - CfK [ModpobHee cm. 7.5.7.2. |
| ! v & it |
| .
| (B> Mopesamyox | Moo oo s
: : THS =60 MM: [ModpobHee cm. 7.5.7.2. :
|
I v @ I ﬁ .
| [B> Kon.nepesan. | e raempali ronusecmeo |
| : |\||”3 ~ MAKC; [ModpobHee cm. 7.5.7.2. |
| O B
| | v ' i |
| B> Bpewms nporoHa ** MeHo HacmpoUKu epeMeHuU
| e — - Tro = 20 npozoHa Hacocos Tnp. |
| np = 25 ceK lodpobHee cm. 7.5.7.2. |
| NMpumeyaHus: 1 * - Tonbko ans tuna KoHTypa “Ir’. |
| 2 ** - OtcytcTBYeT Ansa tvna KoHTypa “Ir”. |
- J

PucyHok 19 — CTpyKkTypa MeHI0 HaCTpOViKM NapamMeTpoB ynpasreHns HAaCOCOB

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

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

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

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

Mapa-
P Ha3Ha4yeHue
MeTp
Pexum | Pexxum pabombl KOHTYpa HACOCOB MOXET NPUHMMaTb 3Ha4YEeHUs, NPpUBEAEHHbIE B
Hacoca | Tabnuue 13
Bpewmsi pazzoHa — NpOMEXYTOK BPEMEHU, NPY MPEBbLILLEHNN KOTOPOro B criyvyae
Tpa3r | oTCyTCTBUA NOCTYNNEHUNA curHana o paboTe Hacoca MPOM3BOAUTCS NepeKnYeHne
Ha paboTy pe3epBHOro Hacoca. [inanasoH 3HadeHust napameTtpa: (0...180) c.
TrobMm Bpemsi mopmMmoixeHuUsi — BpeMsi nay3sbl MeXay NepekntoyeHnsIMmM HacoCOB.
P IdnanasoH 3HayeHus napameTtpa: (0...60) c.
lMepuod nepe3anycka — NPOMEXYTOK BPEMEHW, NPW NPEBbLILLIEHNM KOTOPOro nocne
Tna | HacTynnexus cobbiTnA aBapun ABYX HAacOCOB, paboTaroLwmnx B NonepemMeHHOM
pexume, NPON3BOANTCA CHATUE CUrHaNa aBapuu 1 nepesanyck uukna ynpasneHns
Hacocamu. [lnana3oH 3HadyeHus napameTpa: (Boikn, 10...120) MUH.
Konuyecmeo nepe3anyckoe — MakCuMarbHOE KONMYECTBO NOMbITOK nepesanycka
Nna | LvKna paboTbl HACOCOB, NOCIE NPEBbILIEHUM KOTOPOro Nepesanyck HacoCOB He NPOo-
nssogutca. Npu yctaHoBke NN3=MAKC konn4ecTBO nepesanyckoB HE OrpaHUYeHO.
IdnanasoH 3HauyeHus napametpa: (MAKC, 1...20).
Tn Bpemsi npo2oHa — NPOMEXYTOK BPEMEHW, Ha KOTOPOE NPOM3BOOUTCS BKIOYEHME
P | hacoca B pexume nporoHa. [nanasoH 3HadeHnsa napametpa: (MAKC, 10...240) c.
Tan 3adepikka eK/IO4YEHUST — NPOMEXYTOK BPEMEHM, HA KOTOPOE NPOM3BOANTCA
3aepKKa BKINOYEHMA HAacocoB NnoanuTku. [nanasoH 3HavyeHus napameTpa: (0...60) c.
Tor Bpemsi oepaHu4eHuUsi — NPOMEXYTOK BpEMEHW OorpaHnyeHuns B paboTte Hacoca
P nognuTku. [lnanasoH 3HavyeHnsa napametpa: (1...60) MUH.
Tabnuya 13
Mapa-
P Ha3HauyeHue
MeTp
Bbikn | YnpaeneHue Hacocamu 8bIKITHOHEHO.
H'2 yepes cyT. — nonepemeHHasa paboTta HacocoB H'z yepes cyTku B cucteme A,
“H1/2” | HY2 4yepe3 Hea. — nonepemMeHHas pabota HacocoB HYz yepes Hegento B cucteme A,
H2 yepe3 mec. — nonepemeHHasa pabota HacocoB HY2 yuepes3 mecsu B cucteme A.
“H1”
«H2” Paboma Hacoca 1 unu 2 e cucmeme A.
H3%. yepes cyT. — nonepemeHHas paboTta HacocoB H¥: 4depes cyTkm B cucteme B;
“H3/4” | H% 4yepes3 Hea. — nonepemMeHHast paboTta HacocoB H¥%: yepes Hegento B cucteme B,
H% yepes mec. — nonepemeHHas pabota HacocoB HY: yepes mecsu B cucteme B.
“H3”
«Hq” Paboma Hacoca 3 unu 4 e cucmeme B.
“NMPIrH”| MNpoaoH Hacocoe kaxx0Obili emopHuUK 8 10:00 u.
MpumeyaHusa
1 MNMepekntoyeHne HacocoB Npu paboTe B NnonepeMeHHOM pexume npomssoauTtcs B 6:00 u.
2 B 3aBMCUMOCTM OT CXEMbI AUCKPETHbIX BXOA0B (CM. Tabnmuy 9) 4OCTYNHbI (YHKLMK
3aLmMThl HACOCOB OT CYXOro Xo4a, pe3epBupoBaHue B paboTe HAaCOCOB N BHELLHEE ynpaBrieHne.
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:_ ...HXKHUIN\ CuctemHas HacTponka\ Hactpoiika cuctemsl A\ CurHasnbl asapum
| A> CurHansl
I aBapuu A
| T
o o S )
| > | A> [laTtumk aBapun -—%-> A> [latunk  TaB
I T4 -« ——- T4
| ' 5%
| s .
| > | A> ABapusa T4<TaB -—%-V A> ABapua T4<TaB
b BLIKI |- BbIKN
o i &
| B v g
| L___ A> ABapua T4>Tas -—%-V A> ABapua T4>Tas
| BbIKJ1 <« —— 1 BbIKII
: .
o i &
| ! s v d
| L___ A> Asapusa P1l<Pas -—%-V A> Asapusa P1<Pas
| BbIKJ1 <« —— 1 BbIKII
o i &
| iy v
| L |A> Asapusa P1>PaB -—%-V A> ABapua P1>PaB
| BbIKIJT <« —— 1 BbIKII
- - - -

7.5.8 Hactpownka curHana ABAPUA no ypoBHIO TemnepaTypbl 1 JaBrieHus

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

MeHio Hacmpoliku cueHanos
asapuu

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

MeHro Hacmpolku memrie-
mypbI asapuu HVXKE

MeHto Hacmpouku memrie-

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

MeHtro Hacmpoliku 0aerneHus |
asapuu HXKE |

MeHio Hacmpoliku OasreHus |
asapuu BbILIE |

PucyHok 20 — CTpykTypa MeHto HacTpourku curHana ABAPUA

MaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHorok “B” 1 4

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

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

[nanasoH YCTaHOBKU 3HaA4YeHUdA aBapI/IIZHOFO OaBJ1IEHUA

NMpumeyaHne - M3meHeHVe 3HAYEHUS aBapUAHOIO AABMEHUSA AOCTYMHO TONbKO Npu
3agaHuvy TMna gatyuka gasnexus (cm. 7.4.4).

CoxpaHeHme YCTaHOBJIEHHOIO 3HA4YeHUA MnapameTpa B NamMmAaTu yCTpOIZCTBa npon3BoanTCcA

npu HaxaTuum KHOMKK 4‘ 6e3 coxpaHeHMsi C BOCCTAHOBMIEHMEM MPEXHEr0 3HAYEHUs — npu
HaXaTum kHonkm “ ™,
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7.5.9 K mopgynio ynpasneHns TTR ana cuctemsl otonneHna u NBC MOXHO NOOKMOYUTb
perynupylowme KnamnaHa ¢ Tpexno3numoHHbIM ynpaeneHnem (“‘Pene”) nnu ¢ nponopunoHanbHbIM

yrnpasrneHuem (‘0/2-10B”).

O6Lasn CTpykTypa MEHI0 HacTpOMKM TUMa Bbixoda YNpaBreHWst PerynympyrolwmM KnanaHom
Ha npuMepe cuctemMbl A (aHanornyHo Ans cucteMsl B) npuBegeHa Ha pucyHke 21.

perynmpyrowmm KrnanaHoMm.

MeHrwo Hacmpolku ebixoda |
ynpaeneHusi peaynupyowum |
KnanaHoMm e cucmeme A. |

Hacmpotika muna ebixoda
8 cucmeme A.

* MakcumarnbHoe 3HayeHue
8bIXOOHO20 cuz2Harsa rnpu
peaynuposaHuu.

8bIXOOHO20 cuz2Harsa rnpu
peaynuposaHuu.

* Kanubposka ebixoda

Mpumevanne * - Tonbko gnsa nponopuunoHanbHoro “0/2-10B” ynpasneHus

N Ny 3
| ...\ CucremHan Hactpowka\ Hactponka cuctembl A\ Bbixoa perynnposaHus |
: _,|A>Boixoz
| || perynuposaHus ¢
| i :éﬂ —————————————————————————— 1
| v a |
e A> Twvn BbIxoAa -—%-> A> Twvn BbIxoOa <
. “0-10B” - ——+ “0-10B”
| 5 -
I I :4_& ______________________
: | s v |
<> |A> BbiXoa MaKc. g *{A> Beixonmakc. | |
: | 100% > 100%
i ) ;
| : ' N—& —————————————————————— 1
: L___ A> Bbixod MUH. —%-> A> Bbixod MUH. <,
' 0% “«—— 0%
| -
| Y '
R S N S .
| <> |A> Karmbp. 10B T *|A> KanwGp. 108 <,
| 34% - 34%
|
|
|
|

|
|
|
|
|
|
|
|
|
* MuHUMasnsHoe 3HaueHue |
|
|
|
|
|
|
|
|
|

PucyHok 21 — CTpyKTypa MEHI0 HaCTPOWMKN BbIXOAOB PerynmpoBaHus

N3meHeHne napameTpa (MUraeT) NnpoM3BOANTCS C MOMOLLLIO HaXaTUsl KHOMOK Ay,
[lnana3oH nameHeHns Tuna Bbixoaa:

‘Pene” — 3-X NO3MLMOHHOE ynpaBrieHNe pPerynmpytowmm KranaHow;
“0-10B” nponopuuoHanebHoe ynpasnenue (0-10) B perynupytowmm knanaHow;
“2-10B” — nponopunoHansHoe yrpasneHue (2-10) B perynupyowmum KnanaHoMm.

[AnanasoH n3MeHeHUs orpaHUYeHns curHana nponopumnoHansHoro yrnpaesneHuns (0-100) %.
Mpn aToM HeobxoauMO, YTOOLI MpU YCTAHOBKE YPOBEHb MAaKCMMAallbHOMO 3HAYEHWUSA BbIXOLHOrO
CUrHana npesbilan MMHUMarbHOe 3Ha4YeHue.

Mpn HeobxogmmocTn B moayne ynpasrneHuss TTR npegycMmoTpeHa kanubposka BepxHeW

LKanbl BbiXoda C

nponopunoHaribHbiM TUMOM YynpaBliEHUA.

Kanubposka nponssogutcs

n3MeHeHmnem napameTpa C yCTaHOBKOIZ YPOBHSA BbIXOOHOIO CUrHana 10 B.
Bbixoq n3 MeHw C CoXpaHeHnemMm B NaMATU yCTpOVICTBa YCTAHOBJIEHHOIO 3Ha4eHuA

napamMmeTpa npon3BoanTcAa Mnpu HaXaTun KHOMKU

«qdr

NPEXHEro 3HaYeHnst — NPy HaxxaTum kHonku “ ™87,
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7.6 Hactponka nHtepdenca ceasn RS485

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

L LA 1

| YpoBeHb HWXKHWUW \ CuctemHas HacTporka \ HacTpowka cBasm |

: N Hacrtpoika BepxHee MeHto HacmpoUKu :

| | cBSA3N d uHmepgbelica cesisu RS-485. |
I | d

| R e e e L 1 |

| Y g | |

e Anpec Modbus -—%-P Apnpec Modbus < 1 Menr Hacmpoliku adpeca |

| f 001 < —— 1 001 8 cemu Modbus. |
| |

| ' & |

I [ 1

| | v | |

| > CkopocTbcBsizn ¢ = CkopocTb cBsian | <4 1 MeHio Hacmpoliku |

| 115200 6ut/c [« --4 115200 6uTt/c ckopocmu cessu. |
[ A [

: | | e § :
| ' Y A l .

| Pexum Modbus | -=- Pexum Modbus d | Merto Hacmpoliku |

| T RTU 4_§_ ] RTU T npomokosa ces3u. |
|

- ' S |

| | | I m |

| | I + Cﬂ : . |
' S| Begywwmit TTR r—= Begywun TTR d 1 MeHto Hacmpoliku

|t HeT N HeT ~=7 “Bedywuii TTR’, |

| |

PucyHok 22 — CTpykTypa MEHI0 HacTPOMKM CETEBbLIX NapamMeTpoB

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

M3meHeHne ceTeBOro agpeca opraHM3oBaHo no umkny ot 1 go 246.

N3meHeHne ckopocTn obmeHa OpraHuM3oBaHO MO UMKIY U MOXET NpUHUMAaTb creaylouime
3Ha4veHus: 2400, 9600, 19200, 115200 6uT/c.

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

Mpn yctaHoBke napameTpa “‘Begywumn TTR” = [Ja moaynb ynpaBneHus npousBoanuT
nepefayy M3MEpeHHOro 3HayeHus TemnepaTypbl HapyXHOro Bo3gyxa T2 Mo rokKanbHOMY
nHTepdency “TTR485”.

CoxpaHeHne yCTaHOBMEHHOrO 3HayeHWsd napameTpa B NaMaTy yCTPOWCTBA MPOM3BOLMTCS
NpY HaXKaTuUM KHOMKM 4‘ 0e3 coxpaHeHUss C BOCCTAHOBMIEHMEM MpPEXHEro 3Ha4YeHus — npu
HaXKaTUM KHomkm “ ™.
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7.7 «BbICTpblE» HACTPOVKM PEXMMOB PabOTbl KOHTYpa KnanaHa U HacoCoB
7.7.1 Ana onepaTUBHOro M3MEHEHMS NOfb3oBaTeNneM pexunma paboTbl KOHTypa ynpaBreHus

KrnanaHoOM M HacOCOB NpeayCMOTPEHO BO3MOXHOCTb «ObICTPbIX» HaCTPOEeK, CTPYKTypa MEHH0
KOTOPbIX MpUBeAeHa Ha pUCYHKe 23.

YposeHb BEPXHU YposeHb HVXXHUWN \ «BbicTpbie» HacTpoiiku

Ne190101 09:34 H

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

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

PucyHok 23 — CTpykTypa MeHI0 «BbICTPOM» HACTPOMKM pexunma paboTbl

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

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

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

Pexum paboTbl KOHTypa YynpaBfeHUs KnanaHoM MOXEeT MpuHUMaTtb creayroLue
3HaYeHus:

O - paboTa octaHoBneHa (pexum “CTOIT");

— paboTa no BpemeHHon nporpamme (pexum “rNPOI);

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

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

® npPor -

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

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

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

Mpn BbIGOpE pexunma paboTbl “PydH. ynp.” nosenseTcsa OONOSHUTENBHOE OKHO MEHI0 Ans
NpoBepKM paboThbl KranaHa (penenHblx BbixogoB TTR) B COOTBETCTBYHOLLEN CUCTEME.
BHelHn BUA OKHa MeHI0 B pexxnme “Py4H. ynp.” npuBenEH HuxXe.

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

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

Mpn HaxaTtumn kHomku “M” npoucxogut BbIXoA M3 pexuma “PyyH. ynp.” C yCTaHOBKO
pexuma paboTbl KOHTYpa ynpaeneHus knanaHom “CTOIT.

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

-|A> Pexunm HacocoB

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

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

— B cucteme A:

“BbIKI” — ynpasrieHne HacocaMn B CUCTEME BbIKIMIOYEHO;

“H1” — nocTtosiHHast paboTta Hacoca 1;

“H2” — nocTtosiHHasi paboTta Hacoca 2;

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

— B cucteme B:

“BbIKI” — ynpaBreHve Hacocamu B CUCTEME BbIKIMIOYEHO;

“H3” — nocTtosiHHasi paboTta Hacoca 1;

“H4” — NoCTosiIHHaga paboTta Hacoca 2

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

Bbixogq M3 MeHH C CcOXpaHeHMeM B MaMsTU YCTPOWCTBA YCTAHOBMEHHOIO 3HaYeHust

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

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

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

CocmosiHue e8xo0008:

“¥" _ sHewHee omknoyeHue pabomsbi;

“0 " - omcymcmeue mensioHocumerns,

“1” - paspeweHue pabomsl Hacoca,

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

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

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

8.1 Paboty ¢ mogynewm ynpasneHua TTR npoBoauTb B Cnegyowem nopsiake:
1) MpownssecTtn nogknoveHmne TTR B cooTBeTCTBMM C TpeboBaHnsamu pasgenos 4 u 10.
2) BknounTb nuTtaHue.

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

Modugpukayus CepuliHbilti Homep

""""""""""" TTR-12A Ne190101"
Bepc. M0 21-05.06

lMpunoxexnue ro " e Bepcus 10

[anee nocrne camMoTeCTUPOBaHWUS MOAYIb YNpaBneHUs MepexoauTt B pexunmbl paboTbl,
yCTaHOBIEHHbIE NOoNb30BaTeNeM CornacHo 7.7.

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

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

BHUMAHUE: PEKOMEHAYETCA USMEHEHWE NAPAMETPOB YTPABJITEHUA
HACOCAMU NMPOU3BOONTb B PEXUME “BbIKN” UMM MPWU BbIKINKOYEHHOM
QJNEKTPOMNMMTAHMN HACOCOB.

4) Mpw npoBeaeHMM NycKOoHanNagouYHbIX paboT pekoMeHAyeTCcs NPOBECTU NPOBEpPKY paboThbl
perynupylowiero knanaHa (HanpaeneHme paboTbl) U HACOCOB B pexunme «Py4yHoe ynpaBneHue»
(cm. 7.7.2,7.7.3).

ipj BHUMAHME:  3ALUMTA HACOCOB B PEXXMME “PYYHOW” OTKIMKOYEHA.

5) Mpn HEOBXOOUMOCTU U3MEHEHUS KaKMX-NTMBO HacTpoek paboTbl KOHTYPOB NPOM3BECTU
nepenporpamMmmMmmpoBaHue napameTpos T TR cornacHo pasgeny 7.

9 TEXHUYECKOE OBCITYXXMBAHNE

9.1 TexHuyeckoe OOGCRyXMBaHME MNPOBOAUTCA C Uenbl obecrneyeHuss HopMarbHOro
PYHKLUMOHMPOBAHNSA YCTPOWCTBA U COXPaHEHUS! €ro XapakTepUCTUK B TEeYEeHWe BCEro cpoka
3KCnnyaTauum.

9.2 MepuognyHocTb paboT MO TexXHUYecKoMy OOGCnyXuMBaHUO Moayns yrnpasneHus TTR
yCTaHaBNMBaeTCst NOTpebuTenem, HoO He pexe OAHOro pasa B rog.
B komnnekc npodunakrnyecknx paboT no TeXHUYecKkoMy 06CyKMBaHWIO BXOAAT:

- BHELUHWIA OCMOTP YCTPOWCTBA, yaaneHue nbinv, crnegos Bnaru;
- MpOBEpPKaA COCTOAHNA BHELLUHMUX NOOKITHOUYEHWM;
- npoBepka paboTocnocobHOCTH.
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10 MOPAOOK YCTAHOBKN N MOHTAXA

10.1 YctaHoBka TTR

10.1.1 MoHTaxx ©n yctaHoBka TTR [OMKHbI NPOU3BOAUTBLCA  KBaNUOUUUPOBAHHLIM
nepcoHanoM B CTPOrOM COOTBETCTBUM C TpeboBaHMAMM HACTOSALWEro pPyKoBOACTBA MO
aKcnnyaTauun n yTBEPXKAEHHOIO NPOEKTA.

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

10.1.2 Mogynb ynpaBneHus yctaHaBnueawT Ha DIN-penky 35 MM B BepTuKanbHOM
nonoxeHnn B mecte, obecneyvmsaroLemM XopoLUni SOCTYN NPU MOHTaXe 3rekTpu4eckmnx kabenen,
a Takke Ansa ganbHenwen aKcnnyataumm u o6CnyxmeaHuu.

Mo akcnnyaTauMOHHOM 3akOHYeHHOCTUM TTR ABnseTca m3genuem BTOPOro nopsigka, T.e.
OTHOCMUTCS K U30enusam, KoTopble HeobxoanmMo pasmellaTb BHYTPU U3Oenus TpeTbero nopsaka no
FOCT P 52931-2008 (npu akcnnyaTtauum — B 3aMTHOM Kopnyce, wkadax u T.n.)

10.2 MoHTax TepMoaTYMKoB

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

TOT — TepmoaaTyuk TeNNOHOCUTENS, NpeHa3HayYeHHbIN AN YCTaHOBKM Ha Tpybonposos;
TOB — TepmogaTymk Bo3agyxa (Hapy>KHOro Unun B NOMELLEHUN).

Ob6uwas cxema nogknoyYeHns TepMmoagaTymkoB K TTR BbINOMHAETCS MO CXxeme, NpuBeAeHHOM B
MpunoxeHun B.
Mpumepbl (TUNOBbLIE) CXEM YCTAHOBKM TEPMOLATYMKOB npusefeHbl B [punoxeHum I

10.2.2 MoHTax TepmogaTtumkos TAT ansg usMmepeHus TemnepaTypbl TenroHOCUTENS
Npou3BOANUTbL TakuM 06pasoM, YTOOblI aKTUBHbLIN SNEMEHT, PaCMONIOXEHHbIA Ha KOHLUE AaT4yuka,
pacrnonarasnca Ha ocu Tpybonposoaa.

Mpn MOHTaxe TepmopaTymka no4 YrOM akTUBHbIM 3NeMeHT faTyvka OoSmkeH ObiTb
HanpaBneH HaBCTPeYy NOTOKY TENSIOHOCUTENS.

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

[na nogknoyeHns TepmogatynkoB K TTR gomkeH ncnonb3oBaTbCa Ntobor ABYXNPOBOAHbIN
kabenb ¢ MegHLIMU xunamu cedervem (0,35...1) MM? 1 obLieit AnnHoi He Gonee 100 M. Mpw
3TOM, 0bLLiee conpoTMBIIEHNE NPOBOAHMKOB Kabens He JOMKHO npeBbiwaTtb 6onee 20 Owm.

Mpn Gonblwon gnuvHe kabenst Ans KoMMNeHcaumMyM MNOrpeLlHoOCTU U3MEPEHUs TeMnepaTypbl,
BbI3BAHHOM COMPOTUBNEHNEM NPOBOOHWUKOB, HeobGXoaMMO  BbIMOMHUTL  KanMbpoBKYy
COOTBETCTBYHOLLErO KaHana n3aMepeHus TemnepaTtypbl cornacHo 7.4.4.

KaGenb npoknagbiBaTb Ha paccTosHum He 6nvke 0,1 M OT cunoBbiX uenen. YMEHbLUTb
paccTosHne MOoXHO Tonbko B6nm3m TTR npu BBoAe kabens.

Mpn HanmMuMM MOLLHBIX BHELWHUX WMCTOYHUKOB MOMEX WM HaBOOOK Kabenb Heobxoammo
npoknagbiBaTb B 3a3eMSIEHHOM MeTansfopykaBe WNn MPUMEHATb 3KPaHWPOBAHHbLIN Kaberb,
9KpaH KOTOpPOro Heo6xoaMMO COEANHUTL C LUMHOM 3aLLUMTHOrO 3a3eMIEHNS.

PekomeHngyemasn mapka kabena KMIMNB3B 2x0,5-0,75 no TY 16-705.169-80 unu aHanorny-
HbI MO XapaKTepUCTUKaM.

10.2.3 MoHTax TepmogatumkoB T[B Ona mn3amepeHus HapyXHOW Temnepartypbl Bo3ayxa
HeobxoQMMO MpOM3BOAUTL Ha BbICOTEe OKoMo 2/3 obwen BbICOTbI MNEpPBOro dTaxa, Ha
NerkogocTynHOM A4S MOHTaXa MecTe.

Ana 3awuTtbl OT NPAMOro BO3AEWCTBUS COSHUA TepModaTyMK peKkoMeHOyeTCs 3aKpbiTb
3alMTHBIM KOXYXOM. TepMogaTyuKk AOSMKEH HaxoOuUTbCs Ha COSHLUE TOSMbKO B Clyyae, Korga OH
OOJTKEH KOMMEHCUPOBATbL COSTHEYHOE OCBELLEHNE MTaBHbIX MOMELLEHUN.

-37 -



Ana nogkntoyeHus TepmogatymkoB TOB gormkeH mcnonb3oBaTbcs nobon ABYXNPOBOAHbLIV
kabenb ¢ MegHbIMK xunamu cedyexHmem (0,35...1) MMZ 1 oBLeit AnuHoin He Gonee 100 M. Mpwn
3TOM, obLLee conpoTMBIIEHNE NPOBOAHMKOB Kabensi He AOMKHO npeBbiwaTb 6onee 20 Om.

Mpn Gonblion anuHe kabens Ans KOMMNEHcauum MOrpeLlHOCTU M3MEPEHUs1 TemnepaTypbl,
BbI3BAHHOM COMPOTUBNEHNEM NPOBOOHWUKOB, Heobxoanmo BbINOJTHUTb KannbpoBky
COOTBETCTBYIOLLIErO KaHarna nsmepeHust TemnepaTypbl cornacHo 7.4.4.

KaGenb npoknagbiBaTb Ha paccTosHun He Gnvke 0,1 M OT cunoBbIX Lenen. YMeHbLUTb
pacCcTosiHne MOXHO Torbko B6rM3m TTR npu BBOAE Kabens.

Mpn HanmMuMM MOLLHBIX BHELWIHUX MCTOYHUKOB MOMEX WM HaBoAoOK kKabenb Heobxoammo
npoknagbiBaTb B 3a3eMSIEHHOM MeTansfopykaBe WNn MPUMEHATb SKPaHWPOBAHHbLI Kabenb,
3KpaH KOTOPOro Heo6xoaMMO COEANHUTL C LUMHOM 3aLLUMTHOrO 3a3eMIeHNs.

PekomeHgyemasn mapka kabens KMMNBOB 2x0,5-0,75 no TY 16-705.169-80 unu aHanorny-
HbIA MO XapaKTepUCTUKaM.

10.2.4 MoHTax TepmogatymkoB T[B ona nsmepeHus temnepaTypbl Bo3ayxa B MOMELLEHUN
Heobxo4MMO NPOu3BOANTbL B MeCTe, BbIOpaHHOM 3a 3TarloHHOE, Ha CTeHe Ha yposHe (1,5-2) m oT
nona.

Heponyctnmo yctaHaBnuBaTb AaTyMKM pSaoM C UCTOYHMKaMu Tenna (ObiToBble npubopsl,
HacCTEHHblE Namnbl OCBELLUEHUs, TpyObl oTonuTenbHon cuctembl M BC), a Takke B mecTax
NPOHUKHOBEHNSA NPAMOro COSTHEYHOrO CBETa UMM OTCYTCTBUSA LIMPKYNALMS BO3ayxa.

Ana nogkntoveHns TepmogatumkoB T[B OormKeH mcnonb3oBaTbCcs NoboN ABYXNPOBOAHbLIN
kabenb ¢ MegHLIMU xunamu cedervem (0,35...1) MM? 1 obLieit AnnHoi He Gonee 100 M. Mpw
3TOM, 0bLLee cONpOTMBIIEHNE NPOBOAHMKOB Kabensi He A0MKHO npeBbiwaTh 6onee 20 Om.

Mpn 6onblwon anuHe kabens Ang KOMMNEHcauMn rnorpewHoCT N3MepeHns Temnepartypsl,
BbI3BAHHOW  COMPOTUBMEHMEM  MPOBOAHWMKOB,  HEOOXOOMMO  BbIMNOMHUTL  KanMBPOBKY
COOTBETCTBYHOLLErO KaHana naMepeHnsa Temnepartypbl cornacHo 7.4.4.

KaGenb npoknagbiBaTb Ha pacCcTosHun He 6nvke 0,1 M OT cunoBbiX uenen. YMeHbLUTb
paccTosHne MOXHO Tornbko B6nm3m TTR npu BBoae kabens.

Mpn HanMuMM MOLLHBIX BHELHUX WMCTOYHUKOB MOMEX W HaBOOOK Kabenb Heobxoammo
npoknagbiBaTb B 3a3eMSIEHHOM MeTansfopykaBe WNn MPpUMEHATb SKPaHWPOBAHHbLIN Kaberb,
3KpaH KOTOPOro HeoBXoaMMO COEANHUTL C LUMHOMW 3aLLUMTHOrO 3a3eMIIEHNS.

PekomeHgyemasn mapka kabensa KMMNBOB 2x0,5-0,75 no TY 16-705.169-80 unu aHanorny-
HbIN MO XapaKTepUCTUKaM.

10.3 MNoaknoyeHne AaTyvkoB ANs yrnpaBrneHus Hacocamun 1 KranaHoM NOAMUTKN.

10.3.1 B kayecTBe gaTumka 3aliMTbl HACOCOB OT OTCYTCTBUSA TEMMOHOCUTENHA MPUMEHSAIOT
hatyvku-pene gasnenus tuna OP-[1 nnu aHanornyHble No XxapakTepucTnkam, 3N1eKTPOKOHTAKTHbIN
mMaHomeTp QKM uncnonHeHnsa 1 no FOCT 2405-88.

[na KOHTpoONs HeucnpaBHOCTU B paboTe HACOCOB MPUMEHAT OaTyuKu-pene nepenaga
aasnenus tvna AP-00 nnu aHanornyHble No XxapakTepucTukam, perienHble KOHTaKTbl BbIXOQHOIO
cuUrHana coctosiHnA paboTbl HACOCOB UMM KOHTaKTbl TENIOBOrO pefie HacoCoB.

B kadecTBe gaTtumka gaBrieHust y3na NognuTKM NMPUMEHSIOT OaTYMKU-pene AaBneHus tuna
OP-0 vnn aHanornyHbeln No XapakTepucTuKam, aNeKTPOKOHTAKTHbIN MaHoMeTp (OKM) ncnonHeHuns
5 no NOCT 2405-88, gatumk gaBneHus ¢ BbIXOAHbIM curHanom (4-20) mA.

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

Kabenb npoknagpiBatb Ha pacctosHum He 6nvke 0,1 M OT cunosbiX Lenen (YMeHbLUNTb
paccTosiHne MOXHO Tonbko BOnmn3n TTR npu BBOAE kabens).

Mpy HanMMuMM MOLUHBIX BHELUHMX MCTOYHMKOB MOMEX WM HaBodoK kabenb Heobxogumo
npoknagbiBaTb B 3a3eMNIEHHOM MeTasnsiopykaBe WM MPUMEHSTb 3KPaHMPOBAHHLIN Kabenb,
9KpaH KOTOpOoro HeobxoANMO COeANHUTL C LUMHOWN 3alLUTHOrO 3a3eMI1eHus.

PekomeHngyemasn mapka kabensa KMMNBOB 2x0,5-0,75 no TY 16-705.169-80 unu aHanorny-
HbI MO XapakTepuUCTUKaM.
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10.4 lNMoagknto4yeHne HacocoB

10.4.1 CxeMmbl anekTpu4eckne NOAKMYEHUA HACOCOB K MOAYNIO ynpaBneHnsa npuseaeHbl B
npunoxeHun B.
Hacocbl JomKHbI NOAKNIYaTLCA K AMEKTPOCETU Yepe3 aBToOMaTUYeCKne BbIKIToYaTenu.

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

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

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

10.5 lMogkntoveHne perynmpyruwiero KranaHa W KranaHa nognnutkn

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

BHUMAHMUE: SAMNPELWLIAETCA BE3 COIMACOBAHNA C MNPEOMPUATUNEM-
M3rOTOBUTENEM B KAYECTBE HAIPY3KW PENEWHBLIX BbIXOOOB MOAOYNSA
YMPABJIEHUA TTR WCMNOJNBb30OBATb EMKOCTHYKO HAIPY3KY, HAMPUMEP,
ANEKTPUYECKUE LEMNWN, COOEPXXALLUMVE AC-DC, DC-DC NPEOBPA3OBATEIJN.

10.5.2 PekomeHgyeTca nNUTaHne perynupyroLLero KnanaHa v KrnanaHa nognutki noaknoyaTtb
K OQNneKTpoceTu 4yepe3 aBTOMAaTMYECKUMW BbIKIoYaTenb WM npefoxpaHutesb, BbIOOp KOTOPOro
ornpegenseTcya ¢ Y4€TOM MakCUMarbHOro TOKa Harpysku.

10.5.3 [Ina noakniyeHnss MOXHO NMPUMEHATb Nbon B ABOMHOM U30MAUMM CUNOBOW Kabernb
UM NPoBOA C ceveHnem megHom xunsl (0,75-1,5) MM2.

10.6 lNMogkntoveHne nHtepdgenca RS-485

10.6.1 [Ona opraHu3aumMmM BHELWHEro MOHUTOpPWHra W ynpasneHuss paboton B TTR
npegycMoTpeH nHtepdgenc RS-485, cxema nogktoveHns KoToporo npmusegeHa B MNpunoxeHun B.

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

10.6.3 OnucaHne NpoToKona CBA3N U OEMO-BEPCUst NporpaMmMbl MOHUTOPUHIa paboTtbl TTR
npuBeaeHbl Ha cante: www.teplo-sila.com.

10.7 MogkntodeHne aneKkTponmTaHus

10.7.1 Cxema anekTpudeckas MOAKIYeHNa moayns ynpasneHus TTR K 9NeKTpOnUTaHuIo
npuseaeHa B [NpunoxeHuun B.

10.7.2 TTR pormkeH NOAKNIYaTbCA K 9NEeKTPOCeTU 4Yepe3 aBTOMAaTUYECKUA BbIKIoYaTesb,
BbIGOp KOTOPOro onpenendercs ¢ y4eTOM CyMMapHOW MOLLHOCTU nogkrtodaembix M.

10.7.3 OAna nogkntoyeHna anektponutanma TTR MOXHO npumMeHsTb nobon cunoBon kabernb
B ABOWHOWN M30NALUMN Unn NpoBof ¢ cedeHnem megHom xunbl (0,75-1,5) MMZ.

BHUMAHMUE: MOAYNb YNPABMNEHWA TTR UMEET OBOVIHYIO M30MALMIO
Nno CETU MNMUTAHUA, NOSTOMY 3A3EMIIEHME 3JNNIEKTPOHHOIO BJ/IOKA HE
TPEBYETCHA.
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11. BOBMOXHbIE HENCIPABHOCTW N CINOCOBbLI NX YCTPAHEHUA

11.1 MNMepeyeHb BO3MOXHbIX HEMCNpPaBHOCTEN NpeAcTasneH B Tabnvue 14.

Tabnuuya 14

HaumeHoBaHue
HEeUCNpPaBHOCTHU,
BHelWHee nposiBfeHne

BeposaTHasa npuynHa
HencnpaBHOCTHU

MeTopa ycTpaHeHus

1. Mpwu BKITOYEHUN
HanpsbkeHus cetn — XK n
nHgukatop “Pexnm” He
cBeTAaATCA.

1. OTcyTCcTBYET
HanpsKeHue NUTaHng.

npOBepI/ITb noakKkriro4yeHne n
HarnnMyne HanpaxxeHnd nntaHug.

2. HencnpaBeH UCTOYHUK
nutaHua TTR.

OTpeMOoHTMpOBaTb UCTOYHUK
nutaHna TTR*.

2. Npunbop nepmnogmyec-
Kv nepesarpyxaeTcs

MapameTpbl NUTaHNUS He
oTBevalT TpeboBaHusam 2.1.

lMpoBepuTb NapameTpsbl
nUTaHus.

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

1. HanpsipkeHune nutaHus
HWXXEe HOPMbI.

[MpoBepuTb HanpsxeHune
nUTaHus.

2. HencnpasHoctb TTR.

OTtpemoHTMpoBaTb TTR*.

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

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

3aMeHUTb NUTUEBLIN
anemMeHT?.

5. HgoukaTop pexum
rOPUT KpacHbIM LLBETOM
NOCTOSIHHO N Ha YKKWU
BbIBOAUTCS COOOLLEHNE C
yKaszaHnem oLmnoKu.

1. C6on HacTpoeUHbIX
napameTpoB.

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

2. HencnpasHoctb TTR.

OTtpemoHTMpoBaTtb TTR*.

6.** lHankaTop pexumm
MUraeT KpacHbIM LIBETOM U
Ha XK B MeHto paboThl
KnanaHa B
COOTBETCTBYHOLLEM KOHTYpE
BbIBOAUTCS COODLLEHME
HanMyns HeMcnpaBHOCTU —
cumBon “T”.

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

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

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

3aMeHNTb AaTymK
TemnepaTypbl unm
OTPEMOHTUPOBATL™.

3. Tun HCX patyuka
TemnepaTypbl He
cooTBeTCTBYeT
yctaHoBneHHomy B TTR

Hactpoutb Tn HCX gatumka
TemMmnepartypbl cornacHo 7.4.1
n7.4.3.

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

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

[MpoBepuTb NPUYUHY
aBapuUNHOro 3HaYeHus
TemnepaTypbl.

[MpoBepuTb 3Ha4YeHue u, Npu
HeobXxoaNMOCTU, YCTAaHOBUTL
3Ha4yeHune napameTtpa “>TaB”
nvnn “<Tas” (cm. 7.5.1, 7.5.8).

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

3HayeHne gaBneHuns
KOHTPOMbHOMo AaT4ymKa
HaxoguTCs B aBapuUHOM
30He (ycTaBku “>PaB” unu
“<PaB”) unuv npu Hanu4um
yCTaBKM OTCYTCTBYET TOKOBbIN
curHan (o6pbIB) Ha Bxoae.

[MpoBepuTb NPUYUHY
aBapuUNHOro 3HaYeHus
AaBrieHus.

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

[MpoBepuTb cUrHan Ha Bxoge.
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MpogomxkeHue Tabnuubl 14

HaumeHoBaHue
HEeUCNpPaBHOCTHU,
BHelWHee nposiBreHne

BeposaTHaa npnyinHa
HeUcnpaBHOCTU

MeTopa ycTpaHeHus

9. HgoukaTop pexum
MUraeT KpacHbIM LIBETOM U
Ha XKW B okHe paboThl
HacoCOB BbIBOAUTCA
coobueHns 06 oTcyTCTBUM
TennoHocutens — “o“.

1. OTcyTCcTBYET
TEnnoHoCuTE Nb.

MpoBepuTb NPUYNHY
OTCYTCTBUS TEMNSIoHOCUTENS

2. HencnpaBHocTb (06pbIB)
AaTynKa Hanmyus TennoHo-
cuTensi no Bxoay.

Cxema 1:

“‘D3” — pna cuctemsbl A;
“‘D4” — pna cuctemsbl B.

Cxembl 2 n 3:

“‘D1” — pna cuctemsbl A;
“‘D2” — pna cuctembl B.

[MpoBepuTb NOAKITOYEHNE.

OTpeMOoHTMpOBaTb AaTUMK*.

3. HenpaBunbHO ycTaHOBMEH
napameTp akTUBHOIO YPOBHS
curHana

[MpaBunbHO yCTaHOBUTL
YPOBEHb aKTMBHOIO CUrHana
OTCYTCTBUA TENNOHOCUTENS
(cm. 7.4.2).

10.*** ugukaTop pexmm
MUraeT KpacHbIM LBETOM U
Ha XKW B okHe paboThl
HaCOCOB BbIBOAUTCSH
COOOLLIEeHNA HanNnn4ns
HeucnpasHocTn — “X”.

1. HencnpaBHocTb (06pbIB)
AaTyvKka B 3aBUCMMOCTU OT
CXeMbl MO BXoAy.

Cxema 1:

“‘D5” — pna cuctemsbl A;
“‘D6” — pna cuctembl B .

Cxema 2:

“‘D3”, “D4” — pna cuctemsbl A;
“D5”, “D6” — pna cuctemsbl B.

[MpoBepuTb NOOKITOYEHNE.
HacTpouTb gatyuk.

OTpeMOoHTMpOBaTb AaTUMK*.

2. HenpaBunbHO ycTaHOB-
NeH napamMmeTp YpPOBHS
curHana B 3aBUCUMOCTU OT
CXeMbl Mo BXoA4y.

Cxema 1:

“D5” — gnga cuctemsbl A;
“D6” — gna cnctembl B .

Cxema 2:

“D3”, “D4” — pna cuctembl A;
“D5”, “D6” — pnsa cuctembl B.

[MpaBunbHO yCTAaHOBUTL
YPOBEHb aKTMBHOrO CUrHana
HeucnpaBHOCTU (CM. 7.4.2).

3.HeuncnpaBHocTb B paboTe
HacoCOB.

MpoBepuTtb paboTty
HaCcOCOB.
OTpemMoHTMpPOBAaTL HAacoOC*.

* PeMOHTHble pa6OTbI BbINOJTHAKOTCA Ha 3aBoAe-n3rotoeutene nnm cneumnanmn3mpoBaH-

HOM MnpeanpuaTun.

** [Mpn HencnpaBHOCTU TepModaTymMKa HAPYXXHOro BO3Ayxa Moayrb ynpasneHus oyget
nogaepXxuBaTb 51 CUCTEMbI OTOMNSIEHUS TeMMepaTypy TENSIOHOCUTENS, COOTBETCBYHIOLLYHO
3anprpammpoBaHHOMY 3Ha4YeHuo THB_owb (cMm. 7.4.3).

Onsa cuctembl MBC npu HemcnpaBHOCTU yNpaBnAoLWEro TepMmogaTymka Moayrb
ynpaBneHus BblOAET CUrHAS Ha 3aKpbiTUE perynupyowero Knanaxa.

*** COpOC owmnbKN 1 nepesanyck Lukna paboTbl HACOCOB MPOU3BOANTCS NPU MOBTOPHOWN
YCTaHOBKE pexuMa KOHTypa yrnpaBneHus Hacocamu (cm. 7.7.1 n 7.7.3).

Mpwn ycTaHoBke napameTpa “Tn3” NnpoM3BOANTCS aBTOMATUYECKUA COPOC OLLMBKU U
nepesanyck Uukna paboTbl HACOCOB Yepes 3a4aHHbIN MHTepBar BpeMeHn (cMm. 7.5.7.1, 7.5.7.2).
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12 MPABUNA XPAHEHWA N TPAHCINOPTUPOBAHNA

12.1 Ycnosus TpaHcrnoptupoBaHna 5 (OX4) no TOCT 15150 npu TemnepaTtype
OoKpyXatowero Bo3gyxa ot muHyc 25 °C go nntoc 50 °C.

Moaynn TTR paspelwaetca TpaHcnopTMpoBaTb M0ObIM BMAOM 3aKpbITOro TpaHcnopTa B
COOTBETCTBUM C NpaBuiamMmu NepeBO3KU rpy3oB, AENCTBYHOLUMX HA LaHHOM BuAe TpaHcnopTa, C
cobntogeHnem mMep 3awmTbl OT yaapoB u Bubpaumi.

Cpok npebbiBaHus moaynen TTR B COOTBETCTBYHOLLMX YCIOBUSX TPAHCMOPTUPOBAHUSA He
oonee 1 mecsua.

Mocne TpaHCNOPTUPOBaHUS MpPU OTpUUATENbHbLIX TemnepaTypax BCKPbITUE SLLUKOB MOXHO
NMPON3BOANTbL TONBbKO MOCIE BbIAEPXKKN UX B TEYEHNE 24 4acoB B OTan/IMBaEMOM NMOMELLEHUMN.

12.2 XpaHeHvne wmopynen TTR [OOMmMKHO NPOM3BOOUTBCA B YNakoBKE W3roTOBUTENS B
3aKpbITbIX MOMELLEHNAX HA CTEeNnaxax.
Ycnosus xpaHenunsa 1 (J1) no FOCT 15150.

He gonyckaeTcs xpaHeHue moayne TTR B OAHOM MOMELLEHUM C KOPPO3UAHO-aKTUBHbLIMU
BEeLLleCTBaMMU.
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NMPUNOXEHUE A
(cnpaBo4HoE)

YcnoBHoe 0603Ha4YeHune npun 3aKkase

TR - 12 A K -230 - TYBY 691702510.005-2023

| O6o3HaueHne TY

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

Knemmbl nogknioyeHnsa: K — pa3bopHble;
oTcyTcTBme BykBbl — Hepa3bopHLIE

TepmogaTymku: A — Pt500, Pt1000

KOHCTpPYKTUBHOE UCMOMNHEHME: 12

HanmeHoBaHuve nsgenua:  Mopaynb ynpasneHus TTR

NMPUNOXEHUE b
(cnpaBo4HoOE)

O6wmin BuA n rabaputHblie pasmepbl

142 65

90

0]0) 000000 OO000O000O 00

Mogaynb ynpasnenusa TTR-12A

A> Tco= 78° rt

B > TreB = 50°

O Pexum

35
45

PR |

=
=
P

OOO0000000O0O OOOOOOOOOO0O

Mecmo
rnrnombuposaHusi

PucyHok B.1 — O6wun Bug v rabaputHele pasmepsbl TTR-12A-230

142 65

o0 Q00000 00000000 |00 I
) ) ) ) ) )

Mogynb ynpasnenus TTR-12A

A> Tco= 78° rmv _i
|

B > Tre = 50°
O Pexum -

L Mecmo
rnnombuposaHusi

116
35
45

1 1 1 1
OO0O0000000000| [OOOO000000000

PucyHok B.2 — O6wun Bug v rabaputHele pasmepsl TTR-12AK-230
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NMPUNOXEHWE B
(cnpaBo4HoOE)

CxeMa aneKkTpuyeckas noaknoyYeHumn

230 VAC KoHTyp A KoHTyp A ABapus
L N KP1 H1 H2 X
A A .
L v
XS VR RRQ | IRIRIIRI® X
1 2 7 89 10 11 12 13 14 1516 17 1819 20 23 24
L N L1~ L1~ L1 L~ L~ L~ LI
230 VAC
RS- TTR
2| ags TTR-12A-230 “IB”, “CO™ 285 =K
AO1.L AO2 TILT2T3_L T4 T5_L T6 D1_L_D2 D3_L.D4D5_L_D6 11 _L_ I2
25 26 27 28 29 3031 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
IR PRI IRIRIY | IR RIIRIRIIRIIRR
o i
KP1* | S T1{T2 Bl B3 B5 3 v
£ S t° t° @ ?
KoHTyp A OaTtunkn Temnepatypbl [OunckpeTHble gaTymku [asneHwne

PucyHok B.1 — Cxema noakntodeHnn TTR-12A-230 ogHokoHTypHon CO mnnu NBC
ans cxembl 1 guckpeTHblx Bxogos D1...D6 (cm. Tabnuuy B.2)

230 VAC KoHTyp A KoHTyp A Asapus
L N KP1 H1 H2 X
A A "
A “y*
®S IR VR VORI R® XK
1 2 7 8 9 10 11 12 13 14 1516 17 18 19 20 23 24
L N L1 -1 L1 -] L1 L L~ L~ LI
230 VAC
RS- TTR
2| 485 TTR-12A-230 “I'B”, “CO™ 285 =&
AO1.L AO2 TILT2T3 _LT4T5_L T6 D1_L_D2D3_LD4D5_L D6 11 _L I2
25 26 27 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
XRXR IRV RIRIRIRR RIRIRIIIRIRIIOR
o i
KP1* | S T1|T2 B1 B3|B4 v
45 t° r @ ?
KoHTyp A [daTtumku TemnepaTtypbl OuvckpeTHble aaTymku HasneHue

PucyHok B.2 — Cxema nogkntodeHnn TTR-12A-230 ogHokoHTypHon CO nnu MBC
Aans cxembl 2 n 3 guckpeTHbix Bxogos D1...D6 (cm. Tabnuuy B.2)
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Cxema aneKkTpuyeckasi NogKkno4YeHun

230 VAC KoHTyp A KoHTyp B KoHTyp A KoHTyp B Asapwus
L N KP1 KP2  H1 H2 H3 H4 X
A A
| |
A ‘WA ‘v T
®® XV R XRIRRIRIRIR®® ®®
1 2 7 8 9 10 11 12 13 14 15 16 17 18 19 20 23 24
L N L1 ~1 L1~ L L~ L~ L~ L]
230 VAC
RS- TTR
2| 485 TTR-12A-230 “2I'B”, “2CO7, “CO+I'B” .5
AO1L AO2 TILT2T3_LT4T5_L T6 D1_LD2 D3_L.D4D5_L D6 11 _L 12
25 26 27 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
XX RRIRXRRXIIRIRRR XRIRXRRIRIIRRIRIXRDRD
g Kpo+ |T1|T2 T5|T6 B1|B2| |[B3|B4| |B5|B6 § i §
Sl Ny Nl N CHE
KoHtyp A KoHTyp B [aTtumkn TemnepaTypbl [unckpeTHble aaTymku n

[asneHne

PucyHok B.3 — Cxema noakntodeHnn TTR-12A-230 gnsa asyxkoHTypHor CO n 'BC

230 VAC

KoHTyp A KoHtyp A KoHTyp B (I'MH) ABapus
L N KP1 HL H2  H3 H4 X
A A .
“A“ u*n = =
|
®® IR ORQ VORIIRXRIR®® X
1 2 7.8 9 10 11 12 13 14 15 16 17 18 19 20 23 24
L N L1 -1 L1 -] L1 L L~ L~ LI
230 VAC
RS- TTR
| ags TTR-12A-230 “CO+[H", “I'B+INH" 285 <&
AO1.L AO2 TILT2T3 _LT4T5_L T6 D1__D2D3_LD4D5_L D6 11 _L I2
25 26 27 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
XRXR IR RIRIRIRR RIRIRIIIRRIRIIONR
T1|{T2 B1|{B2 B3| B4 B5(B6 § \L §
te to CHE

KoHTyp A

[daTtumku TemnepaTtypbl

[ncKpeTHble gaTymkm [asneHune

PucyHok B.4 — Cxema nogkntodeHnn TTR-12A-230 gns ogHokoHTypHon CO unu MBC

C AononHuTes1ibHbIM KOHTYPOM MOBbICUTEJIbHbIX HACOCOB (I'IH)
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Cxema aneKkTpuyeckasi NogKkno4YeHun

230 VAC KoHtyp A KoHtyp B (MM) Kontyp A KoHTyp B (M) Asapwus
L N KP1 ’[Eﬁ_{Yl Hl H2  H3 H4 (09
A A
| (9} |
A R AN T
R VO ORRQ | ARIRIIRIRIIOR ® &
1 2 7 8 9 10 11 12 13 14 15 16 17 18 19 20 23 24
L N L1~ L1 -1 L1 L~ L L~ LI
230 VAC
RS- TTR
2| 485 TTR-12A-230 “CO+IT” ags =&
AO1_L AO2 TILT2T3_LT4T5_L T6 D1_L.D2 D3_.L.D4D5_L.D6 11 L 12
25 26 27 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
RRX IR IIIINR | IRRIIIIIRIIIRR
T1|T2 B1|B2| |B3|B4| |B5|B6 § ig
¢ CR@

HaTtunkm Temnepatypbl

[uncKpeTHblE gaTymKkn [asneHne

PucyHok B.5 — Cxema nogkntodeHnn TTR-12A-230 ans ogHokoHTypHon CO ¢ y3nom
nognutku (M) npu npumeHeHUn gatymka-pene gasnenus B7 tuna “OP-4°.

230 VAC

KoHTyp A

[aTumkn Temnepatypbl

KoHtyp B (IMM) KoHtyp A KoHTtyp B (M) ABapus
L N KP1 ’%E]Hvl HL H2  H3 H4 X
A A
I » Hni
S A AN T
® & IR R VIR R X
1 2 7 8 9 10 11 12 13 14 15 16 17 18 19 20 23 24
L N L1~ L1 -1 L1 L~ L~ L~ LI
230 VAC
RS- TTR
>>_ 485 TTR'12A'230 “CO+I_”_|” 485 <€
AO1.L AO2 TILT2T3 _L T4 T5_L T6 D1__D2 D3_LD4D5_L D6 11 L I2
25 26 27 28 29 30 31 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
IR IR RIIXIIR IR RIRIRIRIIRRI
T1(T2 B1|B2 B3| B4 B5(B6

[unckpeTHble aaTymKku [asneHune

PucyHok B.6 — Cxema nogkntoyeHun TTR-12A-230 ons ogHokoHTypHon CO ¢ y3nom
noanutkm (MM) npy npumeHeHnn gatyuka gasnerHuns B7 tuna OKM ucn. 5 no FOCT 2405-88.
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Ha3HauyeHune koHTaktoB TTR-12A-230 npmBeaeHo B Tabnuvue B.1.

Tabnuua B.1
Ne KOHT. HasHauyeHue Ne KOHT. HasHauyeHue
1 Mutanune 230 VAC, "L" 28 Bxop “T1” nogkntoyeHuns T1
2 Mutanne 230 VAC,”"N" 30 Bxopg “T2” nogkntoveHuns T2
7 YnpaeneHne KP1 - “OTKPbITb” 31 Bxopg “T3” nogkntoyeHna T3
8 “Obwmn” nogknoyeHnsa KP1 33 Bxop “T4” nogkntoyeHus T4
9 YnpaeneHue KP1 - “3BAKPbITb” 34* Bxopg “T5” nogkntodeHuns TS5 nnm <P*
10 YnpaeneHne KP2 - “OTKPbITb” 36* Bxopg “T6” nogkntoyeHus T6 nnm >P*
11 “‘Obwmn” nogkntoyeHns KP2 29,32,35* | “Obwmn” ana noakntovenma T1...T6
12 YnpasneHue KP2 - “3AKPbITb” 37 Bxoa “D1” — cm. Tabnuuy B.2
13-14 | Pene Hacoca H1 39 Bxop “D2” — c¢m. Tabnuuy B.2
15-16 |Pene Hacoca H2 40 Bxoa “D3” — c¢m. Tabnuuy B.2
17-18 |Pene Hacoca H3 42 Bxoa “D4” — cm. Tabnuuy B.2
19-20 |Pene Hacoca H4 43 Bxop “D5” — c¢m. Tabnuuy B.2
21-22 | He ncnonbsyetcs 45 Bxop “D6” — cm. Tabnuuy B.2
23-24 | Pene “ABapus’” 38,41,44 | “O6wmn” noagknoyeHusa D1...D6
25** | Ynpaenenue KP1 - “(0/2-10) B” 46 Bxopa 11” nogkntoveHmsa P1
26** | “Obwwun” nogkniovenunsa KP1,KP2 47 “Obwmn” nogkntoyeHns P1 n P2
27** | YnpaeneHue KP2 - “(0/2-10) B” 48 Bxoa “I2” nogkntoveHna P2

*  [Ona koHdurypauum “CO+MM" Bxoa nogknwvyeHnUs gaTynka gaBneHus
noanuTknM (CMOTpKU Bbile pUCYyHKn B.5 n B.6).
** Nna ynpaBneHua KP ¢ aHanorosbiMmu Bxogamu (0/2-10) B.

HasHauyeHune koHTakToB D1...D6 B 3aBUCMMOCTM OT YCTAHOBNEHHOW KOHAUrypaunmn (Cxembi)
OVCKPEeTHbIX BXOA0B npuBeaeHbl B Tabnuue B.2.

Tabnuuya B.2
Cxema OnckpeTHbIN BxoA
BXOA0B
D1...D6 D1 D2 D3 D4 D5 D6
1 YnpasneHue | YnpasneHue | Cyxom xog | Cyxom xog | HeucnpasH. | HencnpasH.
H1/2 H3/4 H1/2 H3/4 H1/2 H3/4
> Cyxomn xoA Cyxon xoa | HeucnpasH. | HencnpaeH. | HencnpasH. | HencnpasH.
H1/2 H3/4 H1 H2 H3 H4
3 Cyxon xon | Cyxonm xon | PaspeweH. | PaspeweH. | PaspeweH. | PaspelueH.
H1/2 H3/4 H1 H2 H3 H4

I'Ipumeqal-me — Cxema ONCKPETHbLIX BXOO0B U aKTUBHbIN YypOBE€Hb BXOAHOIo curHana

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

Mpumepbl cxeM NpUMeHEeHUA B cUCTeMax TensIoCHabxeHus

I".1 NMopoepxaHue 3agaHHON TeMnepaTypbl TENNOHOCUTENS B ABYXKOHTYpHON cucteme MBC.

11] + ”
1, | ALTB+B
AP,Ich
F__T___F____L ______ T 77
| T3 KP1 | I -
M3 mennocemu i : i B cucmemy

|

|

| BC1

: >
: U3 cucmembl

i é? i | N_@Ml' [BC1

|
L | |
KP2 | | I
% ' i s B cucmemy
| | rBC2
: T >
[ u
B mennocemsb i 6 é% M3 3 (;HBCg’zeMbl
< <D 4

U3 sodonposoda | M4
> >4 L <t

Mpumep npumeHeHusa: MoOynb ynpaeneHus A1 noddepxueaem 8 O8YXKOHMYPHOU
cucmeme BC 3adaHHyt0o memnepamypy T1 u T5. lpu usmepeHuu memnepamypbl T4 u T6
obecrneyusaem 8 coomeemcmeayueM KOHmMype oepaHu4YeHUe memrepamypbl menioHOCUMmeris,
go3gpauwaeMo20 8 cucmemy menocHabxeHus. [JJocmyrnHa yHKUUS MOHUXEHUS (Ulu 8bIKIoYe-
HUs) memrepamypbl 2opsdel 800blI M0 8pemMeHHoMy epapuKky. Modynb ynpasneHus Al
obecriequsarom yrnpassieHue Hacocamu U 3awumy rnpu omcymemeuu mernnoHocumerns. C uesbto
obecrneyeHusi paBHOMeEPHO20 u3Hoca OocmyriHbl (byHKUUU rornepemeHHoU pabombi Hacocoe u
asmomamu4yeckoe2o esoda 8 pabomy pe3epeHO20 Hacoca 8 crlydae HeucripagHocmu pabomarto-
weao Hacoca.

®dyHKYyUss mepmMoOamyuKos:

T1 — dam4yuk memrnepamypbl mernfnoHocumers 8 rnodarwem mpybornposode BC1;
T3 — KOHMPO/IbHbIU 0amyuK memrnepamypsbl, ycmaHasnugeaemcs rnpu Heobxooumocmu;
T4 — dam4yuk memrnepamypbl merroHocumersns 8 obpamHom mpybornposode BC1,

ycmaHasnueaemcs npu Heobxodumocmu. Moxxem 8bInosIHSIMb OyHKUUIO 02paHUYeHUs
memrnepamypbl M0 MeCMy yCMaHOBKU;
T5 — damyuk memnepamypbl mernnoHocumers 8 rnodarwem mpybornposode BC2;
T6 — dam4yuk memrepamypbl merroHocumersns 8 obpamHom mpybornposode BC2,
ycmaHasnueaemcs npu Heobxodumocmu. Moxem 8binosiHAMb QyHKUUI O2paHUYeHUst
memrepamypbl M0 MecmMy yCcmaHO8KU.
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.2 NopopepxxaHve TemnepaTypHOro rpaduka B ABYXKOHTYPHOW C 3aBMCUMbIM NpucoeauHe-
HUEM cUCTeMe OTOMSMEHNS C NPUMEHEHNEM TPEXXOLOBOIo perynmpyroLLero KrnanaHa.

n + ” [_ - j
TTR-12 AL"CO+CO | H |
|
AP,I Pcx I i 2
- == ——_T___T__L__T____T____J
| : kPl | | : B cucmemy
3 mennocemu i T3 | i T1 | M1 omornneHus 1
> | — @‘N I >
| | | M2 |
| [ - ><__|
| | U3 cucmemnbi
i T4 : | omornneHus 1
|
| [ Q
l |
————————————— - [
| | | |
[ B cucmemy
M3 omorieHus 2

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

< <

Mpumep npumeHeHua: MolOynb ynpaeneHus A1 noddepxueaem 8 O8YXKOHMYPHOU
cucmemMe omoriieHusi meMrepamypHsie 2paguku mernoHocumens T1=f(T2) u T5=f(T2) no
nodarowum  mpybonpoeodam. [lpu usmepeHuu memnepamypsl T4 u T6 obecrnedyusaem
ogpaHuU4YeHuUe 8  coomeemcmeyruweM  KOHmype  memrepamypbl  MernsoHOCUMeris,
go3gpawjaeMo20 8 cucmemy mernnocHabxeHus. [JocmynHa yHKUUSI MOHUXeHUS memrepamypabl
merrioHocumerns rno epemeHHoMy epaghuky. Modynb ynpaeneHusi A1 obecneyusarom yrnpaesneHue
Hacocamu u 3awumy rnpu omcymcmeuu mernnoHocumerns. C yesnbto obecriedeHUss pagHOMeEPHO20
usHoca OocmynHbl QyHKUUU rorepeMeHHoU pabombl Hacoco8 U asmomamuyeckoz20 esolda 8
pabomy pe3epeHO20 Hacoca 8 cilydae HeucripasHocmu pabomarouje2o Hacoca.

lNpumevyaHue - [ns eapuaHma peaynuposaHusi memrepamypb! o memrepamypHOMy
epaghuky mernnoHocumens obpamHoz2o mpybornpogoda Heob6XxO0O0UMO Ha CXemMe [TOMEHSIMb
mecmamu Oamyuku memnepamypbl T1 u T4 0nsa koHmypa CO1, TS u T6 dns koHmypa CO2.

®dyHKYyUss mepmMoOam4yuKos:

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

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

T4 — dam4yuk memrnepamypbl mernoHocumersns 8 obpamHom mpyborposode CO1T,
ycmaHasnueaemcs rnpu Heobxooumocmu. Moxxem 8bInonHsAMb YYHKUUK O2paHUYeHUs
memrnepamypsbl 10 MeCMy yCMaHOBKU,

T5 — damyuk memnepamypbl mernrnoHocumerns 8 nodarwem mpybornposode CO2,;

T6 — dam4yuk memrnepamypbl mernnoHocumersns 8 obpamHom mpyboriposode CO2,
ycmaHaenueaemcs rpu Heobxodumocmu. Moxxem 8bInosHAMb OyHKUUIO 02paHUYeHUs
memrnepamypsbl 10 MeECMY yYCMaHOBKU.
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.3 lNoppepxaHue TemnepaTypHOro rpadguka € 3aBUCUMbIM NPUCOEOVHEHUEM CUCTEMbI
OTOMNSIEHUSA C NMPUMEHEHNEM TPEXXOLOBOro perynupyrowero knanaHa v 3agaHHon Temnepartypbl
TennoHocutens B cucteme BC.

Al "CO+I'B” [
TTR-12 CO ! H |
I
AP Pex | [ 2
|
SRl Sl vt ittt ettt ettty
: KP1 | | : B cucmemy
M3 mennocemu i T3 | i T1 | M1 omonneHusi
D> : : I >
| | | M2
| A
I | U3 cucmembi
i T4 | omornneHusi
T
|

U3 cucmembl

B mennocems i 76 é%
< <D <

BC
N3 sodonpoeoda | M4
> >4 Lyt

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

|
| ' KP2 | |
| i 75 | B cucmemy
| | rec
| I
|
|

lMpumevyaHue -— [lns eapuaHma peaynuposaHusi memrepamypbl Mo memriepamypHOMy
epacbuky mernsioHocumerisi obpamHo2o mpyboriposoda 8 cucmeme omorisieHUss HeobxoO0uMo Ha
cxeme rnoMeHsimb Mmecmamu 0amyuku memnepamypsb! T1 u T4.

®yHKYyUss mepmMoOam4yuKos:

T1 — damyuk memnepamypbi mensoHocumerss 8 nodarowem mpybonposode CO,;
T2 — dam4yuk memrepamypbl Hapy>XHO20 8030yxa;
T3 — KOHMPOJIbHbIU 0amyuK memrepamypsbl, ycmaHasueaemcs rnpu Heobxodumocmu.

Moxxem 8bInosHIMb (hyHKUUKO O2paHudYeHuUss memnepamypbl, rnodasaemyto rnompebumersno, 8
3asucumocmu om memrepamypbl MenoHocumersns u3 menjaocemu,

T4 — dam4yuk memnepamypbl merroHocumersns 8 obpamyom mpybornposode CO,
ycmaHasnueaemcs npu Heobxodumocmu. Moxxem 8bInonHAMb YYHKUUK O2paHUYeHUs
memrnepamypbl Mo Mecmy yCmaHO8KU;

T5 — damyuk memrnepamypbl mernioHocumerns 8 nodarwem mpybornposode BC;

T6 — damyuk memrepamypbl mersoHocumerns 8 obpamHom mpybornposode BC,
ycmaHasnueaemcs npu Heobxodumocmu. Moxem 8bInofHAMb QYHKUUI 02paHUYeHUst
memrnepamypsbl 10 MeECMY yYCMaHOBKU.
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.4 lNoppepxaHue TemnepaTypHOro rpaduka ¢ He3aBUCUMbIM NPUCOEOUHEHUEM CUCTEMBI
OTONSIEHUNA N ynNpasneHue NoANUTKON.

n + ” - - _|
TTR-12 AL"CO+MM : |:| |
Pr. AP, Px : [
I——l_—'l'——_; ————— I_———'l_————-l'———_l
| | | | |
| | T3 | KP1 | | B cucmemy
U3 mennocemu | i | i T1 | omonneHus
| | |
> | | I >
B mennocems : i T4 I M3
< . ><D— <
I | U3 cucmemnbi

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

Mpumep npumeHeHusn: Modyrnb ynpasneHus A1 noddepxxueaem & cucmeme OMOIreHUs
memnepamypHbil  epagpuk mennoHocumens T1=f(T2). [llpu usmepeHuu memnepamypbl T4
obecrieyusaem oepaHu4yeHUe memrepamypbl MenIo0HOCUMers, 8o3gpalwjaeMo20o 8 cucmemy
mennocHabxeHus. JocmynHa yHKUUS MOHUXEHUST memrepamypbl mersaoHocumerns 1o
8peMeHHOMY 2pachuky.

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

Moodynb ynpaseneHuss A1 obecrniequsarom ynpasrieHue Hacocamu U 3awumy rnpu omcym-
cmeuu mennoHocumerns. C uenbo obecrieyeHusi pasHOMEepPHO20 U3Hoca OocmyriHbl hyHKUUU
rnonepemeHHoU pabombl Hacoco8 U asmomMamu4yecko2o egoda 8 pabomy pe3epeHO20 Hacoca 8
criydae HeucrnpasHocmu pabomarou,e2o Hacoca.

lMpumevyaHue -— [lns eapuaHma peaynuposaHusi memrepamypbl Mo memriepamypHOMy
epacbuky mernsioHocumeriss obpamHo2o mpyboripogoda 8 cucmeme omorifieHUss Heobxooumo Ha
cxeme rnomMeHsimb mecmamu 0amyuku memnepamypsbl T1 u T4.

®yHKYUsT mepModamyuKoe:

T1 — damyuk memrepamypbl mernoHocumers 8 rnodarwem mpybornpoesode CO;
T2 — damyuk memrepamypbl Hapy>XHO20 8030yxa;
T3 — KOHMPOJIbHbIU OamyuK memrepamypbl, ycmaHasnueaemcs rnpu Heobxodumocmu.

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

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

XEHUE [
BOYHOE)

3aBopckue HacTponku napameTpoB TTR

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

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

1 | Pexvm paboTbl KOHTYpa KnanaHa 0 cTonm,

PO | cron

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

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

21 | Nepsoe BkntoyeHne pexmma HOPM B (IMH...Bc) T3X(1) 00:00 - 23:00, --:--
22 | Mepeoe BkntoyeHne pexuma HKE B (MH...Bc) ™™ (1) 00:00 - 23:00, --:--
23 | Bropoe BkntoyeHune pexuma HOPM B ([MH...Bc) TXX(2) 00:00 — 23:00, --:-- -
24 | Btopoe BkntoveHue pexvma HVKE B (IMH...Bc) T2 (2) 00:00 - 23:00, --:-- --i--
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[.2 3aBoackme HaCTpPONKM napaMeTpoB N Anana3oH UX U3MeHeHna ans tuna koHTtypa “CO”
npueeaeHsl B Tabnuue [.2.

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

1 | Pexvm paboTbl KOHTypa KnanaHa 0 cTonm,

PO | cron

D), HWXE
2 | Mepwopg ynpasneHus (paboTbl), MUH Tynp (1 -60) 10
3 | KoathdpuumeHT ynpasneHusi Kynp (0.2-2.0) 0.5
4 | Bpems nonHoro xoga, cek Txon (20 — 240) 60
5 | 3agaHHas TemnepaTypa B pexume “‘HOPMA”, °C T3 Mpaduk TIX=f(T2) Cwm. 27
6 | CHxeHue Temnepatypsbl B pexume “HNXE”, °C dm™> (MnHyc 10.0 — 0.0) 0.0
7 | CmelleHne Temnepatypbl rpadgpumka TX=f(T2), °C 11(T2) (MnHYC 9.9 — 9.9) 0.0
8 | BepxHun nopor orpaHunyeHunst obpaTtku, °C T4(6)orpB Fpaqms?'lo}?:K H(T2) BbIKJ1
9 | BepxHun nopor orpaHu4eHms nogaudu, °C T1(5)orpB Fpaq)ml?(b'll'g; H(T3) BbIKJ1
10 | TemnepaTypa Hapy>KHOro BO34yxa OTKIOYEHMS THB_OTKN BbIKI1, (5 — 40) BbIKI1
11 | HwkHMIA nopor aBapunHom TemnepaTtypbl, °C TaeH BbIKI1, (10 — 150) BbIKJ1
12 | BepxHuin nopor aBapuiiHon Temneparypsl, °C TaeB BbIKI1, (10 — 150) BbIKJ1
13 | Homep aBapuiHOro gatyuka remnepaTypbl NaB (1-16) A:T4,B:T6
14 | HuxHuM nopor aBapuiiHoro aasnexus, Mlla <P1(P2) BbIKI, (0,01 — 2,5) BbIKN
15 | BepxHuin nopor aBapuiHoro gaeneHus, Mlla >P1(P2) BbIKI, (0,01 — 2,5) BbIKJ1

'pynna Hacocos
BbIKJ1 BbIKINKOYEH
16 | Pexnm paboThbl KOHTypa HacocoB H|_1|1(/§ (%‘;’) Hgch:-Prgl\F/IIE:SO BbIKI1
nPrH NMPOIOH

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

HepenbHbii rpadmk paboTsl B

pexume HOPMA / HXKE

22 | MNepsoe BkntoyeHve pexmma HOPM B (IMH...Bc) T3X(1) 00:00 - 23:00, --:--
23 | MNepBoe BkrtoyeHue pexuma HAXE B (MH...Bc) > (1) 00:00 - 23:00, --:-- --i--
24 | Bropoe BkntoyeHue pexuma HOPM B (MH...Bc) TXX(2) 00:00 — 23:00, --:-- -
25 | BTopoe BkntoveHune pexuma HKE B (IMH...Bc) T2 (2) 00:00 - 23:00, --:--
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MpogomxkeHune Tabnuupbl 1.2

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

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

1.4 3aBoackme HaCTPOMKN NapaMmeTpoB 1 Ananas3oH UX M3MEHEHNa ansa Tmuna koHTtypa “INH”
npueegeHsl B Tabnuue [.4.

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

HacTpoiika napameTpoB perynsitopa

K HacCTpanBaeMbIM NMapamMmeTpaM perynatopa OTHOCATCA Kynp n Tynp

Kynp — k03adpmumneHT onpegensaiowmn peakumo perynaropa Ha n3aMeHeHue perynmpyemMoro
napameTtpa. OH 3aBucuT oT Tna IM n ero npumepHoe 3HadeHune onpegendercs no gopmyre:

Tx
Kynp=0,5-.—, rgoe
ynp ‘/60 a

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

Tynp — onpeaensieT BpeMsi peakumm CUCTEMbI, BbI3BaHHOE YMNpaBnsoLWmMM BO3AENCTBUEM Ha
KnanaH npuW yCTaHOBMBLUEMCSI COCTOSIHUM perynupyeMoro obbekta. TunoBble 3HA4YeHus
napameTpa B 3aBUCUMOCTM OT TUMa KOHTypa perynupoBaHust crieayoLme:

ansa “rg” — (40-60) c, ansa “6GoicTpbIX” TENNO00OMEHHNKOB;
(60-120) c, ans “meaneHHbIX” Tennoo0bMEHHNKOB;

anga “CO” — (10-30) MuH.

BbilweykasaHHble Ko3hdUUMEHTbI 3afatoTcs MNpuM Mycke CUCTEMbl pPerynupoBaHus U B
AanbHenwwen paboTe aBTOMaTUYECKN KOPPEKTUPYIOTCS (camoaganTauusi) Moaynem ynpaeneHus B
3aBMCUMOCTM OT KOHKPETHOW CUTYaLUW.

Ana 6onbWMHCTBA NpUMEHEHWA 3aBoAckad HacTponkum napameTpoB  Kynp wn Tynp,
3Ha4YeHus KoTopbiX NpueeaeHsl B MNMpunoxeHnn [, obecneymBaeT onTumarnbHyo paboTy B KOHTYpe
perynmpoBaHunsa KnanaHa.

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

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

2) Ecnuv B KOHTYpe perynnpoBaHus TemnepaTtypbl BO3HUKAOT KoniebaHus, Heobxoanmo
aemndupoBaTb CUCTEMY MOHMXKEHNEM Kynp wunu ysenudeHvem Tynp.

Pen.06.06.25
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