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BHUMAHMUE: MNMEPE[ YCTAHOBKOW U BKNKOYEHWEM MOAYNA YMPABNEHNA
MHOIO®YHKUMOHAIIBHOIO TTR BHUMATEJIBHO N3YYUTE
HACTOALLEE PYKOBOACTBO MO SKCITYATAUNN N TTACMOPT.

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

MOHTaX 3nekTpU4eckMx uenen OOoSMKeH NPOW3BOAUTLCS B COOTBETCTBUM C 3NEKTPUYECKOM
CXEeMOW MOAKITHYEHUS.

PeMOHT MOryT npon3BoauTb TONbKO paboTHMKK, MEIoLLME pa3peLleHe N3roToBUTens.

N3roToBuTEnb ocTaBnsieT 3a cobon NpaBo BHOCUTb HE3HAYUTENbHbIE UBMEHEHUSI B CXEMY U
KOHCTPYKUMIO Npnbopa, He BrvsiioLmne Ha paboTy 1 TEXHUYECKME XapaKTePUCTUKN U3aenus.

COKPALWLEHNA N YCNOBHbLIE OBO3HAYEHUA

‘“'B” - 06o3Ha4eHUs TUNa KoHTypa “ ropsyee BogocHabxeHune” B TTR-02A;

BC - cucTema ropsyero BogocHabxeHus;

KKW - xuagkokpucTannnyecknin nHankaTop;

M - UCMNONHUTENBbHBLIN MEXaHWU3M (KranaH perynvpyoLwmmn);

KP - KnanaH perynmpyoLimmn;

HCX - HOMMHanbHasa cTaTU4eckasi xapakrepuctmka npeobpasoBaTernisi CONPOTUBNEHNS;
MK - NepcoHarnbHbIv KomnbtoTep (M3BM);

CO - cMcTemMa OTONMeHus;

“CO” - obosHayeHunsa Tvna KoHTypa “‘cuctema otonneHus” B TTR-02A;

T0 - TepMoaTyuK (gaTumk TemnepaTypbl, npeobpasoBaTesib CONPOTUBMNEHUS);
TOB - TepMoAaTyvK U3aMepeHus TemnepaTypbl HAPYXHOro BO34yXa;

TOM - TepMogaTyMK U3MepeHus TeMmnepaTypbl BO3gyxa B NOMELLEHNN;

TOT - TepmogaTyMK M3MepeHMsa TemnepaTypbl TENSIOHOCUTENS B TpybonpoBoae;
TTR - moaynb ynpaBneHuss MHOropyHKunoHanbHein TTR-02A.
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HacToswwee pykoBOoACTBO MO 3KCNyaTauum COAEPXUT CBEEHUS N NpaBuria no aKkcniyartayum
MOAyns ynpasneHus MHoropyHkumoHansHoro TTR moandukauum TTR-02A-230, n3rotosnsiemoro
B cooTBeTCcTBMM C TY BY 690397591.006-2015 n npegHasHayeHHOro Ans paboTbl B cucTemax
OTONSIEHUSA UNKN ropsAYero BOAOCHabXeHMS.

YcnoBHoe 0603HayeHve mMoayns ynpasreHus MHorodyHkuuoHanbHoro TTR-02A (panee —
TTR, mogynb ynpaeneHud) npy 3akase U B JOKYMEHTauuu Opyrorv npoaykKuuum, B KOTOPbIX OH
MOXeET ObITb NPUMEHEH, NpuBeaeHo B NpunoxeHum A.

1 HA3HAYEHWE N OBJIACTb NMPUMEHEHWA

1.1 TTR — gBngeTca MUKPOMPOLECCOPHbIM C CUMBOJSIBbHO-UMAPOBON NHOMKALUNEN U3OESNTUEM,
npegHas3HayeHHbIM ONd aBTOMAaTUYECKOro yrnpaBneHuss U perynvpoBaHuUsa nojayven Tenna B
CUCTEMbI OTOMMEHNA U ropsiYero BOAOCHAGXEHMS B pasfMyHbIX 06facTaX MPOMbILLNIEHHOCTH,
XUIULLHO-KOMMYHarbHOIo N CenbCKOro Xo3sncTea.

Bo3MoOXHO uncnonb3oBaHne mogyns ynpaeneHnss TTR B cocTaBe aBTOMATM3MPOBAHHLIX W
KOHTPONbHO-N3MEPUTENBbHbBIX CUCTEM Yepe3 BCTPOEHHbIN MHTepdenc caasmn RS-485.

1.2 TTR obecneuymBaeT ynpasreHne OBYMSA TPEXNO3ULMOHHBbIMU KnanaHamm B cUCTEMax
otonnenuna n MBC B cnegytoLen KOHMUrypaumm:

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

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

— perynupoBaHune TemnepaTtypbl TEMOHOCUTENSA B 3aBUCUMOCTUN OT TeMnepaTypbl HAPY>KHOIo
Bo3dyxa (MOroAdHbI KOMMEHCcaTop) C BO3MOXHOCTbIO 3allUUTbl CUCTEMbI OTOMMEHUS OT
3aMopaxnBaHus;

— noggepXaHue TemnepaTtypbl ropsyen Bogbl Ha 3agaHHOM YPOBHE;

— BEpXHee /NN HUXHee orpaHndeHne TemnepaTypbl TENSIOHOCUTENS;

— CHWXKEeHNe TemnepaTtypbl C y4ETOM paboumx 1 BbIXOOHbIX AHEN (BpEeMEHHO-TeMNepaTypHbIN
PEeXUM yrnpasreHns Ans KaXKaoro AHA Hegenu);

- ynpaBfieHne Hacocamu (OTKMYEHUEe Mpu OTCYTCTBUM TEMMOHOCUTENHA, aBTOMAaTUYECKUN
BBOZ, PE3EepPBHOI0 Hacoca B Criydyae HeucrnpaBHOCTU OCHOBHOrO, nornepemMeHHas paboTta HacocoB
OCHOBHOIO UM pEe3epBHOIO0 C Uenbi obecrneyeHnsa paBHOMEPHOrO W3HOCa, YMpasrieHue Mo
3alaHHOW BpeMEHHOW nporpamMmme).

1.4 Moaynb ynpaBneHus obecneymMBaeT [OMArHOCTUKY Hanuuus aBapUMHON (HewTaTHOWN)
CUTyauMm W HEUCNpPaBHOCTM YCTPOWCTBA C OTOOpaXeHMem uX NpUYnHbI Ha 3KpaHe XKKU wn
BKMIOYEHNEM aBapUMHONO pexmma Ha MWHAOMKATope, pPacrofiOKEeHHOM Ha nepeaHen naHenu
nsgenus.

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

— MO 3KCNnyaTauMOHHOW 3aKOHYEHHOCTN SABNSIETCS M34enMem BTOPOro nopsaaka;

— NpeAaHasHayeHo ans MHPOPMaLNOHHON CBA3M C APYTMMU N3OEeNUaMU;

— MO YCTOMYMBOCTM K BO3AENCTBUIO TEMMEpPATypbl M BRAXHOCTU OKpyXKalollero Bo3gyxa
OTHOCMTCS K rpynne ucrnonHeHms B4 v npegHasHadeHo AN YCTaHOBKWU B 3aKPbITbIX NOMELLEHUNAX C
TemnepaTtypoun Bo3gyxa ot nntoc 5 go nntoc 50 °C, oTHocuTenbHon BnaxHocTeto 80 % npw nntoc
35 °C n bonee HM3KMX TemnepaTtypax 6e3 KoHgeHcauum Bnaru;

— M0 YCTONYMBOCTM K MEXAHNYECKMM BO3LENCTBMAM OTHOCUTCS K rpynne ncnonHexms L3;

— M0 METPOSIOrNYECKMM CBOMCTBAM OTHOCATCH K U3AENNAM, KOTOPbIE HE ABMSTCA
cpeacTBamMu U3MEPEHUS N HE MMEIOT TOYHOCTHbLIE XapaKTEPUCTUKN;

— M0 YCTONYMBOCTM K aTMOCepHOMY OaBNEHNIO COOTBETCTBYET rpynne UcrnonHeHns P1 n
obecneunBaet paboTy npun atmocdepHoM aasneHum ot 84 no 106,7 klla.
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2 TEXHUYECKUME OAHHBLIE N XAPAKTEPUCTUKU

2.1 OCHOBHbI€ TEXHNYECKME OaHHbIE N XapaKTEPUCTUKM NpuBeaEHbI B Tabnuue 1.

Tabnuuya 1

HaumeHoeaHue napamempa

3HavyeHue

HanpﬂmeHme nMATaHNA

230722 B, yactota (50 +1) 'y

MoTpebnsemasa MOLWHOCTb, He Bonee

3 BA

KonunyectBo KO HTYpOB perynnposaHua

2

KoHdurypauus

“2C0O7, “2I'B”, “CO+I'B”

KonnuyecTBo BbIXOO0B yrpaBneHns (pene)

8

MapameTpbl penenHoro Bbixoaa

250 B, 50 'y, 2 A (cos ¢=0,6)

ABapUNHLIN penenHbln BbIXo,

EcTtb*

KonnyecTBo AaTyMKoB TeMnepaTypbl

(1-6)**

Twvn gatyuka TeMmneparypbl

Pt 500, Pt 1000

[lnanasoH namepsieMbIx TemnepaTyp

oT MuHyc 60 °C go nntoc 160 °C

[ANCcKpeTHOCTb 3agaHusa TeMnepaTtypbl 1°C
KonuyecTtBo BxogoB AasneHus (4-20) MA 2%
[nnTenbHOCTbL BpEMEHHOro rpaduka 1 Hegens
[VCKpeTHOCTb 3a4aHus BpeMEHH 14
"my6bnHa novacoBoro apxmea, 3anncemn 896

Tun nHTepderca n NPOTOKON CBA3N

RS-485, Modbus-RTU, Modbus-ASCII

CkopocTtb 0bmeHa, but/c

2400...115200

CteneHb 3aWmThl Kopnyca

IP40 (IP20 — co CTOPOHbI BUHTOBbIX KITEMM)

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

Mpume4yaHusn.

1 * - MakcumarnbHoe 3HayYeHue penenHoro Bbixoda “Asapus”: 250 B, 50 'y, 1 A (cos ¢=1).
2**- Tun n KONNYECTBO TEPMOAATHYMKOB 3aBUCUT OT OOBbEKTa yNpaBreHns U cornacoBbiBa-

eTcsa Npu opopmneHnn 3akasa.

3***. BxogHoe conpotumeneHne 500 Owm.




3 KOMIMJIEKTHOCTb

3.1 KoMnneKkTHOCTb AOMKHa COOTBETCTBOBAThL Tabnuue 2.

Tabnuuya 2
HaumeHogaHue Konuyecmeo
Moaynb ynpaBneHuss MHOropyHKUMoHaneHbln TTR, WT. 1
PykoBoacTBO Mo akcnnyaTaumm, 3K3. 1*
MacnopT, 9Ks. 1
YnakoBka, Wt 1
Hatumk Temnepatypbl TennoHocutensa B Tpyéonposoge (TATA vnn TOTB) **
[aTunk namepeHns TemnepaTypbl HapyxHoro Bo3ayxa (TOBA vnn TOBB) *x
Hdatumk namepeHunsa temnepatypbl Bo3gyxa B nomereHum (TAMA vnn TAlNB) *

NMpumeyvyaHusn

1 * - [lonyckaeTcsa NOCTaBfATb OAUH IK3EMMNIISAP PYKOBOACTBA MO SKCNsyaTaumm Ha 5
n3genuin npu noctaeke B 0auH agpec.

2** - MMHMManbHOE KONMYEeCTBO TEPMOAATUMKOB ONpeaenseTcsi CornacHo Tabnuupbl 3.

3.2 MuHMmanbHo Heobxoanumoe ans pabotel TTR KONUMYECTBO TEPMOAATUNKOB U UX TUM B
3aBMCUMOCTN OT KOHUrypaumm npueegeHo B Tabnuue 3.

Tabnuuya 3
Tun u Konu4yecmeo dam4yuKoe usMepeHuUsi memrepamypbli
Tun koHmypa
JaTtumk TOTA Jatumk TOBA OaTtumk TOMA Bcero
“CO+CO” 2 1 3
“'B+I'B” 2 2
“CO+I'B” 2 1 3

n pnMedyaHue — Bo3moxxHa gononHuTenbHasa noctaBka aTYMKOB TeMmneparypbl,
KOJNMM4YECTBO U TUIM KOTOPbIX onpeaendaeTcd no corfiacoBaHMio C 3aka34nkom.

4 YKASAHWVE MEP BE3OMNACHOCTHW

4.1 KoHcTpykuma TTR cooTBeTcTByeT Kknaccy 3awuTsl [ no FOCT12.2.007.0-75.

Mo akcnnyaTauMOHHOW 3aKOHYEHHOCTU MoAyfnb ynpaeBneHuss TTR saABnsieTcs u3genuem
BTOPOro nopsaka, T.e. OTHOCUTCA K U3AeNusaM, KoTopble He0BXoanMOo pasmeLlatb BHYTPU U3genus
TpeTbero nopsigka no NOCT P 52931-2008 npu akcnnyatauyuu.

4.2 Mpwn akcnnyataumm n TexHudeckoMm obcnyxmBaHuM mMogynsa ynpaereHus Heobxoanmmo
cobnogatb  Mepbl  NPEeAOCTOPOXHOCTM B COOTBETCTBMM € npasunamu  6e3onacHocTy,
YCTAHOBMEHHbIMW ANA OaHHOro noMelleHuss unu obbekTa, a Takke pPyKOBOLCTBOBATbLCS
TKIM 181-2009 '"lMpaBuna TeXHUYECKOW IKCnryaTauuuM SMneKTpoyCTaHOBOK noTpebutenen" wu
TKIM 427-2012 "lMpaBuna TexHukn 6e3onacHOCTX Npu aKCnyaTaumm aneKkTpoycTaHOBOK" .

4.3 besonacHocTb akcnnyatauum TTR obecnednBaeTcsi BbINONHEHWEM TpeboBaHUN U
pekoMeHaauumn HacToSALLEero pykoBoACTBa MO 3KCnyaTaumMm n nacnopra.
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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 pabotbl u
KHOMKW ynpaeneHns. BHelwHnn Bna nepeaHen naHenu npuBeaéH Ha pucyHke 1.

® Pexum

PucyHok 1 - BHelwHuin B naHeny MHAMKauum 1 yrpasreHus

Bo3MoHble cocTosAHMA nHankaTopa «Pexnm» npveeaeHsl B Tabnuue 4.

Tabnuua 4
CocmosiHue uHOukamopa «Pexum» CocmosiHue pabomsbi TTR
MwuraeT 3enéHbiM LBETOM HopmanbHbI pexxum paboThbl
"OpUT NOCTOSIHHO 3€MEHbLIM LBETOM PaboTa octaHoBneHa - pexunm « OctaHOB»
MuraeT KpacHbIM LBETOM HewTaTtHasa cutyauunsa B cucteme ynpasneHus
["OpUT NOCTOSIHHO KpPacCHbIM LIBETOM AnnapaTHas HeucnpaBHOCTb TTR

HasHauyeHwune KHONOK ynpasneHust npuseaeHo B Tabnuue 5.

Tabnuuya 5
KHonka ®PyHKYuUOHasIbHOe Ha3HayeHue
«®» KHorika ebixo0a 8 npedbidyuee MeHo, ommeHa ornepauuu
«¥» KHonka nepebopa 8HU3 MEHK, USMEHEHUE 3HAYEHUS «-»
« 1y KHorika nepebopa 88epx MeEHI0, UBMEHEHUE 3HAYEHUS «+»
«Hy KHorika ebibopa ryHKma MeHr, 8600 3Ha4YeHUs

5.1.2 lMopxntoyeHne BHELLHUX 3NEKTPUYECKMX Lenen Npon3BoanTCs BUHTOBBIMU 3aXXKMMamu,
BEPXHUIA N HWKHWUIA P KOTOPbIX pacrnornioxeHbl COOTBETCTBEHHO BBEPXY U BHU3Y koprnyca TTR.
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6 MHOMKALWNA NHPOPMALIMOHHbBIX MAPAMETPOB

6.1 NHgmkaumsa nHdopmauMoHHbIX napameTpoB BbiBoauTcs Ha XKKW. O6wmi Bua CTpyKTypbI
Nosib30BaTENIbCKOro MEHIO NPUBELAEH Ha PUCYHKe 2.
Mo Ha3HayeHWo NoNb30BaTENbCKOE MEHIO YCTPOMCTBA YCNOBHO pasferneHo Ha YpPOBHU —
BEPXHWUIN n HMXKHWIA.

T 1
YpoBeHb BEPXHUA YposeHb HXKHNN
| |
| |
| o0 Too= 84°C HavanbHoe okHo npocmompa |
|~ B>0) Tre= 50°C cocmosiHUs 8 cucmemax Au B. |
| : , rs= lModpobHee cm. 6.2.2. |
1 e te |

I 1
| : NS ASO) “cO” 4T F _@ +{Tekywas remnep-pal MeHto npocmompa memnepamyp |
| T¥=85° Tco= 84° NS A u apxuea 8 cucmeme A.
| : - CO; N pxvs ModpobHee cm. 6.3.2. |

| Y it |
| v .

:R A>O) ‘A% BL - + HapaGorka H1/2 MeHto npocmompa Hapabomku |
| e P1=0.55 MM RS A Hacocoe u apxuea e cucmeme A. |
| | , - 3 a7 pxumB lModpobHee cm. 6.3.3. |
RS S U |
| : RS B>0) “IB” 4T |- - Tekywas Temnep-pal MeHto npocmompa memnepamyp |
| i T¥=50° Tre=51° <_Eg_ | ADXUB u apxusa 8 cucmeme B.
| | - _+ P ModpobHee cm. 6.3.2. |

I I @ I ﬁ |

| + !

R 550 ‘o ®3 -2 Hapaborka H3/4 Mento npocmMompa Hapabomku |
| P2=0.51 MMa | 2 A Hacocoe u apxusa e cucmeme B. |
| : : il x px1B [ToOpobHee cm. 6.3.3. |
- ' i A |
| I X[TTR-02A 15-04-19 R Cvctemkbie ’C‘/Lec’;’?’fe A’;’;‘Z&"”ﬁggﬁﬂ gfn”;igoe’(“ |
: Ne190101 09:34 H (& —=~ HaCTPOWKK Modpo6Hee cm. 7.1...7.6. |
|
| Mpumeuanna: 1. “d“- kpaTkoBpeMeHHOe HaxaTue kHorku “¢l . |
| 2. “dd " - pnuTenbHoe HaxaTve (He MeHee 4 ¢) kHonku “ *.
] |
_____________________________ —1

PucyHok 2 — O6Lias CTpykTypa nonb30BaTeNbCKOro MeHIo

6.2 YpoBeHb meHio BEPXHNW

6.2.1 YpoBeHb mMeHio BEPXHWW npegHasHayeH AnA NpocMOTpa COCTOSHUS U 3HAYEHUN
Temnepatyp B cuctemax A n B, paboTbl perynupylomnx knanaHoB, pexuma paboTbl Hacocos,
WHOMKaUMW KarneHgaps peanbHOro BpeMeHu n cepunHoro Homepa TTR.

[Mepexon mexay okHaMy MeHI0 B npeaeriax 4aHHOro YpOBHS BO3MOXEH MO HaXaTUH KHOMOK
¥

BosBpaT B OCHOBHOE (HavasribHOe) OKHO MEHIO B Npeaeniax A4aHHOro YpOBHS MPOM3BOANTCS
Mo HaxaTuio kHormku “M®”.

Mepexop Ha yposeHb HVXKHU nponssoanTcst No HaxaTuio KHOMKM el
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6.2.2 BHelHW BN OKHa NpocMoTpa COCTOSAHUA B cuctemax A u B npyBeaéH Huxe.

Cucmema A .. == & — 0 - Tekywee 3Ha4yeHuUe memriepamypb! ‘Tl
"""""""""" -A> 4 Tco=84°1"
Cucmema B -~ B> IJ-I[E] Tre= 51°-—" Tekywee 3HadyeHUe memrepamypbi T
CocmosiHue KoHmypa: """
4 - konmyp knanana e pabome; muzaem Wy - aeapusi 8 KOHMype KnanaHa,
[E] - KOHMyp Hacocos 8 pabome; muzaem () - asapusi € KOHMype Hacocos,;

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

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

Pexum pa6omei ... CocmosiHue KoHmypa* .. Tur KoHMypa ynpaeneHusi KnamnaHom
Cucmema A (Unu B) - A>O “C"(")’; Wy BxkrnitoyeHue Kranaxa 6 CmopoHy.
AT §5° Tco= 84° “P - omrpeimb;  “N“- sakpbime.
3adaHHas memnepamypa -~ " Tekyujee 3Ha4eHuUe memrnepamypbl

lpumeyaHue * - cUMBOSIbI COCMOSHUS.  “T” - HeucrpasHoOCMb mepmodamuyuka,
‘A” - memnepamypa e agapuliHol 3oHe (cm. 7.5.1, 7.5.2);
“3|“ - paboma no memnepamype ozpaHuyeHus (cMm. 7.5.4);
“CTOIT - pexum pabomsi “CTOIT”.

Tun KOHTYypa ynpaBneHus KranaHoM MOXeT NPUHUMaTh cneayoLmne 3HayeHus:
“CO” — nogaepxaHne TemnepaTypHoro rpaguka B CUCTEME OTOMSNEHUS;
“'B” — nogaepxaHue TemnepaTypbl ropsiyen Bogbl.

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

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

Pexunm pa60TbI KOHTYpa ynpaBJieHNA KnanaHoM MOXeET NpuHMMaThb cneayrowmne 3Ha4eHnA:

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

— paboTa B NOCTOSAHHO HOpMarnbHOM pexnme (pexum “Hopma”);
D - paboTa B MNOCTOAHHO MOHMXKEHHOM pexnme (pexum “Huxe”).

YcTaHoBKa pexvma paboTbl KOHTypa ynpasrieHUs KnanaHoM npovsBoaMTCs cornacHo 7.5.1,
7.5.2 unn 7.7 («BbICTpblE» HACTPOWKN).



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

Tun KoHMypa yrnpaesneHusi Hacocamu

Cucmema A (Unu B) —wmmrent AST “H%” B1.] CocmosiHue KOHmMypa Hacocos:
N — ekroyeH Hacoc, 20e N=1...4;

_______ = X — HeucrnpagHOCMb HacoCos.

CocmosiHue 8x0008:.
“t/” - gHewHee omkoyeHue pabomel, Tekywee 3HavyeHuUe OasrieHuUs **
“0 " - omcymcmeue mensioHocuUmers,

“ ”

X~ - Hem cucHarla pa6ombl Hacoca.

lMpumeyarus
1* Cumeosnibl cocmosiHus. “P” - QaeneHue 8 asapuliHol 30He (cm. 7.5.1, 7.5.2);
“* - omeymcmeue mennoHocumens,
“A1“ - 8800 6 pabomy pe3sepgHo20 Hacoca («ABP»).
2**  — omobpaxkeHue OasrieHuUs npou3eoouUMCcs rnpu akmususauuu napamempa (cm.7.4.4).

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

Tabnuua 7
Cucmema Tun ynpaeneHus lpumeyaHue
“‘BbIKIT” YnpaeneHue Hacocamu 1 U 2 8bIKITHOHEHO
A ‘H1” Paboma Hacoca 1
‘H2” Paboma Hacoca 2
‘H1/27* lNepeknoyeHue Hacocos 1 u 2
“‘BbIKIT” YnpaeneHue Hacocamu 3 U 4 8bIKMHOYEHO
5 “‘H3” Paboma Hacoca 3
“‘H4” Paboma Hacoca 4
“‘H3/4”* lNepeknoyeHue Hacocos 3 U 4
NMpumeyaHue * — YcTaHoBKa nepmnoga nepekritoyeHns HacocoB (CyTKN, Heaens, mecsl,)
npousBoauTcs cornacHo 7.5.1, 7.5.2 nnn 7.7 («BbICTpbIE» HACTPOWKN).

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

-MM-I'T"
Modugpukayus ... TTR-02A 15-04-191 Hama [/
Ne190101 09:34 [H |-~ Hetb Heoenu
CeputliHbiti Homep T Bpemsa Y4:mm

Mepexon Ha ypoeeHb HWDKHWW gns yctaHoBkM KkaneHaaps, KOHurypauuu, pexuma
paboTbl KOHTYPOB M HACTPOWKW NapamMeTpoB MPOM3BOAUTCS MNpU ANUTENbHOM (HE MeHee 4 C)

HaxaTum kHorkm “H” (nogpobHee cm. 7.1...7.6).
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6.3 YpoBeHb MeHto HVXKHN

6.3.1 YpoBeHb M€EHIO HVXXHNIN npegHasHayeH ansa soiBoga Ha XKW Tekywen nsmepeHHoun
N apXMBHOW TemnepaTypbl, OaBneHus, HapaboTKM HaCOCOB, YCTAHOBKW Kanenaapsd, 3adaHus
KOH(purypaumm, pexuma paboTbl KOHTYPOB, HACTPOWMKM MapameTpoB WU NporpamMmmMmpoBaHus
agpeca npubopa B cetn RS485.

O6Lwas CTPyKTypa Nonb3oBaTensLckoro MeHto yposHst HVXKHWW npuseneHa Ha pucyhke 2.

Mepexop Ha ypoBeHb HVDKHUW nponsBoamUTcsi o HaxaTuio KHOMKK .
6.3.2 BHewHuMn BUAO CTPYKTYpPbl MEHK MPOCMOTPa TEKYLWMUX U apXUBHbIX 3HAYeHUin

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

r o ]
YposeHb BEPXHUN YposeHb HXXHUA |
/\ |
I_AT>____-|:C_O_:_8_4;6]' Tek me 3HavYeHun4d ApxuB |
| 'B>@  Tre=50°C| Y P :
| e e U | _______ |
4 te b e te |
S[A>0 "CO” T T 2A> “CO” iy [-Z*A>MH 15anp 09 f| |
| | T¥=85° Tco=84° - -7 T#=85,2°C apx & [~ T3¢=85°C |
| ' ! '
ST T R 2 |
—_—— Y I — — | 1
S0 HE B 1 S[A> “‘cO” 4 }-=A>MH 15anpoou || |
T P1=0,55 MMa i " | T1= 84,4°C apx |«-=-- T1 =84°C| |
| e e U | T
| Y fo | vV Tﬁ} cﬂ :
D@ B T 1 B[As T Com by [-{A>TH 15amp ooy |||
" ITX%=50° Tre=51°, | | |T2=11,1°C apx ¢Jje-=-; T2 =11°C||
— T T T T T T T T | T
e e o et |
LR_: >0 ‘H% B3 LR_ A> “CO" Wy -~ A Tn 15 anp09y | |
o P2=051MMa; | | |T3= OBPbIB apxd j«->-; T3 = - |
- T T T T T T T T T T Tt | T
o ar te ot e te o l
X ITTR-02A 15-04-19 1 1 | XS[A> "CO" Wy F-TrA>TH 15amp 0y |
|Ne190101 09:34 MH ;| | T4 =56,1°C apxd |« -=- T4 =56°C |
————————————— | ' )
| L & &
L v | |
|
L _J

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

Mepexon mexay OkHamMu MeHI0 B nNpeaenax AaHHOro YpOBHS BO3MOXEH MO HaXaTu KHOMOK
“4”  “%” » opraHM3oBaH Mo LMKNy. Bo3BpaT B MCXOAHOE OKHO MeHio ypoBHs BEPXHU
NPOM3BOANTCA NPU HaXaTUN KHomku “ ™7,
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BHewWwHWN B OKHa NpoCMOTpa TEKYLUUX 3HAYEHU TemMnepaTyp NpuBeaEH HUXe.

Cucmema A (unu B)

lMapamemp (mepmodamdyuk)

Tun KoHMypa yrnpaesneHus KrnarnaHom

3HayeHue napamempa

Ha XKW moryT BbIBOAUTBLCA crnegyowmne napaMmeTpsbl:

T
™

T1
T2
T3
T4
T5
T6

— 3afjaHHasi TemnepaTtypa B HOpManbHOM pexnme paboTbl;
— 3afjaHHasi Temnepartypa B NOHMKEHHOM pexume paboTbl;

— 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; -

LJama u epems apxusHoU 3anucu

SHavyeHue napamempa

“T” - HeucnpasHocmb mepmodamuyuka,

“14 ”

mewmrepamypa 8 agapuliHol 30He;

lMapamemp (mepmodam4uk)

“ paboma e pexxume ozpaHuU4eHUs 1o memrepamype;
“M“- ocmaHoe pabomsi KOHMYypa.

MepemMelleHne MO apxuBy NPOU3BOAWUTCS NPV HaxaTum kHorok “B7 u ¥

BbIXO4 U3

NPOCMOTPa apXUBHbIX 3HAYEHUIA — MPU HaXaTUK KHonku “ ™7,
CtunpaHve apxmBa TemnepaTtyp Npov3BOAMTCS NPU ANUTENbHOM HaxaTtun (He MeHee 4 Cek)
” ¢ nocnegyruwmm nogTeepXaeHnem onepaumu.

KHOMKN «e

6.3.3 BHewHWMn BN CTPYKTYpPbl MEHIO MPOCMOTPa HapabOoTKM HAaCcCOCOB M apxuBa ux paboTbl
Ha npumepe cuctembl A (aHanorm4yHo ans cuctemMol B) npuBenéH Ha pucyHke 4.

BHewHun Bug okHa npocmMoTpa HapaboTKn HACOCOB NPUBEAEH HUXKE.

Cucmewma A (unu B)

napaMemP (Hapa60mKa) ----------------

A>

Cumeorsn KoHmypa Hacocos

---------------- 3BHaveHue napamvempa, 4

Ha XK/ moryT BbiBOAUTLCS criegyowme napameTpbi:

H1
H2
H3
H4

— HapaboTka Hacoca H1 (cuctema A);
— HapaboTka Hacoca H2 (cuctema A);
— HapaboTka Hacoca H3 (cuctema B);
— HapaboTka Hacoca H4 (cuctema B) .
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YposeHb BEPXHUI YposeHb H/XKHUI

|
|
| |
| . |
I I
SRS S SRR |
J [13 ”
Pad A>0 _co |J-|’P° | Tekywiasa HapaboTka ApxuB |
I :_T_;:E: 85° Tco=84° e ? |
| I e —
L o Te |
D0 HE BLE-p-2A ® |--=*A>Mn 15anp09u | |
: P1=0,55 MMMa j« - -1 - H1= 000984 apx Jle—=- H1 = 60 muH |
| | ' |
48 de b e e |
—_—_—— X o — — = - - — | L
Die>0 B At 1 A ® |- *A>MH 15anp09u || |
" I TX%=50° Tre=51°; | H2= 000894 apx ¢lj«—=- H2=00mwmH | |
- le To v Te |
D@ Hw ®3, |
 L__ P2=051Mna, |
L |
N TTR-02A 15-04-19 | |
Ne190101 09:34 MH, |
L _

PucyHok 4 — CTpykTypa MeH0 NnpocMoTpa HapaboTkn HacocoB 1 apxmea paboTbl

Mepexon mexay oKHaMu MeH0 B Npeaenax AaHHOro YPOBHSA BO3MOXEH MO HaXKaTUH KHOMOK
“qr <&y opraHum3oBaH No uukny. BosBpaT B MCXOOHOE OKHO MeHi ypoBHa BEPXHUU
NPOM3BOAUTCA NPY HaXXaTUK KHonku “ ™7,

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

Cucmema A (unu B) ... — ———————— Hama u epems apxusHou 3anucu
""""""" 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 8 asaputliHol 30He (cm. 7.5.1, 7.5.2)

Mepexon no apxmBy NPOM3BOAMTCA MO HaXaTUIO KHOMOK “4” n “¥ Boixon u3 apxuBa
NPOM3BOANTCA NPU HaXaTUN KHomku “ ™7,
CtnpaHne apxmBa HapaboTkM HAaCOCOB NPOM3BOAUTCSA NPU ANUTENBHOM HaXaTumn (He MeHee

4 ceK) KHOMKu «dlr o nocnegyrowmm noaTeepxaeHnem onepaumn.
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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, npuBegeHHon B [lpunoxeHun B, u
BbINOJSTHUTL NOCneaoBaTeNbHO onepauumn nNo HacCTpouke CUCTEM, NpPUBEAEHHbIE B 7.2 — 7.6.

O6Lan cTpyKkTypa MEHIO CUCTEMHOW HAaCTPOWKM NPUBEAEHA HA PUCYHKE 5.

[NodpobHee cm. 7.6.

o o - 1
YpoBeHb BEPXHUA YposeHb HWXXHNN \ CucteMHble HAacTpOnKu |
| VO o |
TTR-02A 15-04-19 —Cﬂ—ﬂ——+ Hactpoiika Metio npocwompa-ycmarosku
P | KaneHdaps |
| |Ne190101 09:34 MH j« - -1 - Natanepema ¢ pa.
| i I - L T R [lodpobHee cm. 7.2. |
| @ |
R A N v | |
L_R TASD) Tco=8 2°C | i L_R_ BbIGOp h Menio ipocmompa-ycmarosku |
- B>0__ Tre= g@‘:cz_l T | orcpnrypaun_alj fodvepad |
! T T 5 P
S SR I TR T AR |
L—R _: N “CO” 41| : :4— Hacrpoiika L Me/-go npoocnxlompa-ycmaHoe;Ku|
T TYg— qrco —quo ! 7 8x0008 U Oam4uKos.
| LTH= 857 Teo= 847, | Aarinron d lModpobHee cm. 7.4. |
s e T e |
. S —_ | '
: E _: A>@) “H" D1 1| : L—R— HacTpoiika h MeHto n,ooc:wompa-ycmaHoeku|
: :— o _P_l_:9 ,_5_5_I\/I_I'I_a_ : : : cneTeMbl A Cﬂ /Izla%amgmpoe cu$n5veMb/A. |
| 1@ Tﬁ | | - i@ *ﬁ odpobHee cm. 7.5. |
| -y __ [ Loy I
L—R B> 0 B Lt :4_ R_ HacTpoitka L MeHio npocMompa-ycmaHosKuU |
o T_;:E: 50° Tre=51° : | | cucTeMsl B o Za%amzmpoe cu$n57eMb/ B. |
i T@ T | i - 3 *ﬁ odpobHee cm. 7.5. |
P A A v ! |
L—R _; >0 “H% ®3 1| : | HacTpoiika MeHtro npovcmompa-ycmaHoeKu |
] P2=0,51 MfMa | | <+ CBSI3U o uHmepaelica ces3u RS-485. |
______________ I T
’ I
|

PucyHok 5 — CTpyKTypa MEHI0 CUCTEMHOW HAaCTPOWKM

Mepexon mexay OKHaMm MeHI0 B Npeaenax 4aHHOro YPOBHA BO3MOXEH MO HaXXaTUH KHOMOK
“4” “¥” 1 opraHn3oBaH no uunkny. BoasspaT B UCXogHOE OKHO MeHH ypoBHs BEPXHNN
NPOM3BOAUTCA NPU HaXaTUN KHomku “ ™67,
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7.2 lNporpammupoBaHmne 4YacoB peanbHOro BpeEMEHU 1 AaTbl

Mogaynb ynpaeneHms TTR uMeeT BCTPOEHHbIE Yackl pearibHOro BpemeHu. [pu noaroToBke K
paboTe crnegyeT NpoBepUTb NPaBUIbHOCTb YCTAHOBKM YacoB W1 KaneHaaps.
[na KoppekTMpoBKM HEOBXOAMMO COrfacHoO PUCYHKY 5 BoMTM B MeHo «HacTpounka [daTta u

BpeMs».

3HayveHue napamempa
(Mueaem)

h 4

HacTtpolika
[ata n Bpema ¢
A
’ d W

Oata ™ 15-04-19-

OKHO MeHIo rpocMompa-ycmaHo8KuU
Gambl U 8peMsi

Hama J0-MM-IT

09:34 N~-

Bpemsi

[eHb Hedernu

Bpems H4:mm

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

[MepemelleHne Kypcopa M COXpaHeHue napameTpa B NamMsiTM yCTPOWCTBA YCTaHOBIIEHHOW
AaTbl 1 BpEMEHU NPOU3BOAMUTCA MPU HaXXaTUN KHOMKK
NPEXHEro 3HaYeHUs — Npy HaxxaTun kHonku “ ™7,

7.3 HacTtpownka KoHdurypaumm

”, ©e3 COXpaHEeHUs1 C BOCCTAHOBIIEHNEM

[na HacTporkn koHdurypaumum moaynst ynpaeneHms TTR-02A HeobGxogumo cornacHo
PUCYHKY 5 BONTK B MeHI0 «Bbibop KoHcurypaumumy».

“CO+TB"

| Bbibop OKHO MEeHI0 IPoCcMompa-ycmaHo8KU
KOHpurypauum < KoHpuzypayuu
y
d S
W& “Basodckue K"
fiapamempb) OHeUrypaums 3HaveHue napamempa (Muzaem)

d

KoHdurypaums MoxeT npyHUMaTh creaytowme 3HauyeHus:

“CO+CQO” — gBa KOHTypa CUCTEMbI OTOMNEHUS;

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

‘BbIKIT” - oTtcytcTByeT.

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

KHOI_IOK “fl’ M ‘l‘”.
Bbixog u3 meH C CoXpaHeHnemM B MNaMATU yCTpOIZCTBa yCTaHOBJ'IeHHOIZ KOH(bMpraLlI/II/I

NPOM3BOOUTCA NPU HaXaTUN KHOMKU 4‘ 6e3 coxpaHeHusi C BOCCTaHOBIIEHWEM MNPEXHEro
3HaYeHWs — NPU HaXxxaTUM KHonku “ ™7

BHUMAHUE: TMPU BbIXOOE M3 HACTPOWKM KOHOUIYPALIMM MO KHOMKE “tle
NP1 NOATBEPXOEHMN TPON3BOOANTCA YCTAHOBKA 3ABOACKMX TAPAMETPOB B
COOTBETCTBUN C TPUJIOXXEHEM [.
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7.4 HacTpoiika AMCKPeTHbIX BXOA0B, BXOOOB U3MEPEHUS TeMnepaTypbl U AaBMeHUs

7.4.1 BHelwHWN BUA CTPYKTYPbl MEHIO HACTPOMKN AaTYMKOB NpUBEAEH Ha PUCYHKE 6.

e T i
YposeHb HWXKHUW \ CuctemHas HacTporka \ HacTponka gatymkoB

| P P p |

| T kS |

| a ! + ¢ ; |

| HacTpoika e —R* AvckpeTHble MeHto Hacmpouku ypoes |

[ATYNKOB A le-"-4->] pxogpl D1..D6 ¢ cueHana Ha exodax D1...D6.
| L — T ModpobHee cm. 7.4.2. |
| : | v v | o |
| : L_ [laTymnkm h MeHtio /-/acmpoai_(rul ex_?gos |

€= memnepamyps! T1...T6.

| Temnepartypbl
| | : — Patyp 5 d ModpobHee cm. 7.4.3. |
: i :4— aTankm I gﬂemo Hacg;foagzl 8x0008 :

] aeneHusi P1 u P2.

| JaBneHus A
| | - [lodpobHee cm. 7.4.4. |

| . to
| [ \ 2 AN ] |
- - - - - - - - - - - - 1

PucyHok 6 — CTpykTypa MeHI0 HacTpOMKN JaTYUKOB (BXOAOB)

7.4.2 BHelWHWI BMA CTPYKTYPbl HACTPONKM YPOBHS AMCKPETHbLIX BXOAOB NPUBEAEH HMXKE.
e L 1
| - HKHWUW \ CnuctemHasa HacTpomnka \ HacTtponka gatymkoB \ [JUCKpeTHbIE BXOAb! |
| [ncKkpeTHblE ——%—» D1 Y Otknioy. HY YposeHb Ha exode “D1” cueHana :
: Bxoabl D1...D6 ¢l [«-r-1 Ha 3amMbikaHue SHeWHee0 OMKIloYeHUA Hacocos |

| | X

| O iy
| | Y | |
| L_R_ D2 b Otkntod. H¥% YposeHb Ha exode “D2” cuesHana |
| : Ha 3aMblkaHue 8HEWHEe20 OMKIIHOYEHUS Hacoco8 |

| | A

e iy

| pap— - |
| & D3O Cyx. xop HY2 YposeHb Ha 8xode “D3” cueHana |
| : Ha pasMblkaHue «cyxou xo0» Hacocog 1 u 2. |
| | s LN |

| v '

{3 Cyx. xog H% poseHb Ha 8xode cuzsHarna

| D4 Cy H%| V) de “D4” |
| | Ha pa3MblkaHue «cyxoli xo0» Hacocos 3 u 4. |
| | | L) |

| + @ | ﬁ

|

I X Hewucnp. 2 poseHb Ha 8xode cuzsHarna
| D5 x Hencnp. HY:| V) de “D5” |
: ! Ha 3aMblKaHue HeucrnpasHocmu Hacocosg 1 u 2. :

|

|

| | v U T iy |
| L_R_ D6 x Hewucnp. H% YpoeeHb Ha 8xo0e “D6” cuzHana |
| Ha 3aMblKaHue HeucnpasHocmu Hacocos 3 U 4. |
Lo _



BHelwHWN B OKHa HACTpOKMKM NapameTpa Ha npumepe Bxoda “D1” npuBedéH Huxe.

D1 Y Otknioy. HY% Hacmpolika akmueHo20 ypoeHsi
> 8HEWHe20 cuzHaa OMKIMOYEHUs
Ha 3aMblkaHne Hacocoe HYs Ha exode “D1”
Cumeorn cueHana i
~~~~~ el W
..... ‘V
HaumeHosaHue exo0a D1 Y Otkmou. HY2| . AKMUBHBIU YpO8EHb cuzHana
Ha 3amblkaHue 1" (mueaem).
d

/I3MeHeHMe aKTUBHOTO YPOBHS NPOV3BOANTCS C NMOMOLLbIO HaXaTns kHomnok “B7 1 4
AKTMBHbI/ YPOBEHb CUrHana Ha BXOA4e MOXET NPUHUMaTb ABa COCTOSHUSA — «Ha 3aMblKaHMe» UNnn
«Ha pa3mbIKaHNEY.

BbIxog U3 MeHIo ¢ coxpaHeHneM B NamsTh YCTPOMCTBA YCTAHOBIIEHHOIO akTUBHOIO YPOBHS

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

7.4.3 K mogynio ynpasneHus TTR-02A noakntovaroTcs npeobpasoBaTenu ConpoTMBIEHNS C
HOMMWHanbHOM cTaTn4yeckon xapakrepuctukon (ganee — HCX) Pt 500 nnu Pt 1000 B cooTBETCTBUM
CO cxeMmoMu, npuBeaeHHou B [NpunoxeHun B.

B nporpammHom obecneveHnn TTR npuBefeHO cooTBeTCTBME (bm3mnyeckoro Homepa (1...6)
KaXkgoro Tepmogartymka K ero yHKUMOHaNIbHOMY Ha3Ha4YeHUIo, T.€. BbINOSTHEHA NPUBS3KA.

CooTBeTCcTBME (PM3NYECKOrO HOMepa TepmogaTyuka ero (PyHKUMOHANbHOMY Ha3Ha4yeHuto
OIS KaXXO0ro Tuna KoHTypa ynpaBneHus KrnanaHom npueeneHo B Tabnuue 8.

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

TepmMmogaTyumnk ynpasnsitoLwmm T1 T1 T5 T5
TepmoaaTyunk Hapy>XHOro Bo3ayxa T2 T2
TepmoaaTynK KOHTPOSbHLIN 1 T3 T3 T3 T3
TepMogaTyYnK KOHTPOSbHbIN 2* T4 T4 T6 T6

MpumeyaHus
1 Tepmodamyuk ynpasasrowul SBNAETCS UCTOYHMKOM CUrHana obpaTHOM CBA3N

TemnepaTtypbl 06bekTa. B 3aBUCMMOCTI OT TMNa KOHTypa perynmpoBaHus TepMogaTyYNK MOXKET
ObITb YCTAHOBMNEH Ha nogatowem unu obpatHom TpybonpoBoae.

TepmModamyuKk HapyxHo20 eo3dyxa UCnonb3yeTca ANs 3agaHusi OnopHOW TemnepaTypbl
TemnepaTypHOro rpadmka perynmpoBaHus 1, npu HeobxoaMmocTn, TemnepaTypHoro rpadvka
orpaHMyeHus TemnepaTtypbl TENNOHOCUTENS ANs Tuna koHTypa “CO”.

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

2 * — TepMogaT4MK MOXET BbINOMHATb (PYHKUMIO OrpaHnyeHust (Gonblue W/unu meHblue)
TemnepaTypbl TENNOHOCUTENS MO MECTY YCTaHOBKM!.
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[na HacTpovkM KaHanoB U3mMepeHus TemnepaTtypbl HEOOXOANMO BOWTM COrfacHO pUCyHKa 6
B MeH0 «[JaTyuku TemnepaTypbi».

CTpyKTypa MeHI0 HacTpOMKM napamMeTpoB KaHarna uU3MepeHusi TemnepaTypbl npuBedeHa Ha
pUCyHke 7.

!

usmepeHusi memnepamypsl T6.
[NodpobHee cm. 7.4.3.2.

+0.0 °C

[ 1
| HVXXHWW \ Cnuctemnas HacTporika \ Hactpornka gatyukos \ [latymkm TemnepaTtypbl |
| 4 MeHto npocmompa-ycmaHoeku |
| Ratunku R | Tvn patumka muna damyuka memrnepamypsbi. |
| Temnepatypbl ¢ “‘:‘" Pt1000 s ModpobHee cm. 7.4.3.1. |
|
| O iy
| N v I MeHio ycmaroeku “0” kaHana |
Tl CwmeleHve
| - 10.0 °C usmepeHus memnepamypbsi T1. |
| | : lodpobHee cm. 7.4.3.2. |
| | i O Yo y . |
I [1 ”
RS eHto ycmaroeku “0” kaHana
| :4— 2| T2 C:/loelc.l).l,oegme usmepeHusi memnepamypsl T2. |
| ! : ModpobHee cm. 7.4.3.2. |
| i L |
|
! vy L
| ANV } |
| < | |
[
| L |
| RS T6 CwmeLenne MeHrto ycmaHoeku “0” kaHana |
| |

PucyHok 7 — CTpyKTypa MeH0 HacTPOMKM JAaTYMKOB TemMepaTypbl

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

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

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

Bbixog M3 MEHK C COXpaHeHMeM B namsaTU yCTpoucTBa ycTaHoBrneHHoro HCX patumka
NPON3BOAUTCS MNPU HaxXaTuUU KHOMKN ‘ 0e3 coxpaHeHusi C BOCCTaHOBMNEHMEM MPEXHErO
3HaYeHUs — NPU HaXxXaTUM KHonku “ ™87,
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7.4.3.2 B cnyyae nosiBNeHUW MOrpeLiHoOCT U3MEPEHUs TemnepaTypbl, KOoTopas MOXeT
BO3HWKHYTb Mpu OOMbLUOM ANWHE NOAKMYaeMbIX K TepMOOaTyYMKy MpPOBOOHUKOB, HEOBXoauMMO
BbIMOMHUTL KOMMEHCAaUUI0 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) NPOM3BOAUTCS 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
Npon3BOAMTCA MNPU HaXKaTUM KHOIMKK “d” Ge3 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 COOTBETCTBUM CO CXEMOW, NpuBegeHHon B [punoxeHun B.

[na HacTponkn KaHanoB U3MEPEHUs OaBreHUss He0b6Xo0AMMO BOWTU COrNacHoO pUCyHka 6 B
MeHo «[laTyukn gaBneHus», BblIOpaTb COOTBETCTBYHLLMIA KaHan M3MEPEeHUs AaBrneHus u npu
Heo6Xo4MMOCTN YCTaHOBUTb BEPXHUIM AMana3oH JaTyumKa.

- = — = — = — = 1
| ...HWXKHWNN \ Cnuctemnas HacTponka \ HacTtpourka gatyumkoB \ [laTymkn gaBneHuns |
| ]
| d Y d -
| HaTunku "~ ® P1 Twn gatynka ___R_+ P1 Tun patumka | < | |
| JaBneHus o SR 1.00 MMa -~ — - 1.00 Mla |
| T
| | R |
| ' W[ P2 Tun patunka 3HayeHue napamempa |
| 7 Het (Muzaem). |
| |

PucyHok 8 — CTpyKTypa MeH0 HacTPONKM JATYNKOB AaBrIEHUS

N3meHeHne napameTpa (MUraeT) NnpoM3BOANTCS C MOMOLLLIO HAXaTusl KHOMOK iy,
BepxHee 3Ha4yeHne guanasoHa naMepeHusi AaBfeHns MoXeT ObiTb BbIOpaHoO 13 psaaa:

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 UM HaACTPOWMKM NapameTpoB KOHTypa KrnanaHa Heobxoammo BOWTH

cornacHo pucyHky 5 B MeHio «HacTtponka cuctembl A» nnn «Hactpomka cuctemol B».
O6Lwaga cTpykTypa MEHI0 HAaCTPOWKM NapamMeTpoB Ha npuMmepe cuctemMbl A (aHanorMyHo gns

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

YposeHb HMXKHWUW \ CuctemHas HacTponka \ HacTpoiika cuctemsl A

HacTtpouka
cuctemol A

=

+
1

[

L VST N DY S N S

fa

A> Pexum KoHTypa

NnPOr

o Te

A> MNepwvoa Ynp.
Tynp= 10 muH

O T

A> Koadpd. Ynp.
Kynp= 0.5 c/°C

e

A> [MonHbIn Xofa
Txon= 60 cek

e e

A> Temn. 'paduk

TR=f(T2)

R

A> Temn. Huxke
T2 =1(T2) -0°C

I

A> HepenbHbin
"paduk dl

e e

A> lNopor T4<Torp
BbIKIJT

T

A> lNopor T4>Torp
BbIKI1

e Te

A> ['pacuk Orp.

T3t<f(T3) Bbikn ¢

T

; :
R

[MpoporkeHne

)

-19 -

MeHio HacmpolKu pexuma

KOHMYypa KranaHa cucmemsl A.

lNodpobHee cm. 7.5.2.

MeHto Hacmpoliku nepuoda
ynpasneHusa Tynp.
[NodpobHee cm. 7.5.2.

MeHto HacmpoulKku koaghgbuyu-
eHma ynpaneHus Kynp.
lNodpobHee cm. 7.5.2.

MeHro HacmpoUKu nosIHo20
xo0a Txo0.
[NodpobHee cm. 7.5.2.

MeHio HacmpolKu gpaghuka

memrnepamypHoao TIX=f(T2).
[NodpobHee cm. 7.5.2, 7.5.3.

MeHto Hacmpoliku

memnepamypbl «HUXE» T .

[NodpobHee cm. 7.5.2.

MeHro Hacmpolku HedernbHoU
npozpamMmai.
lNodpobHee cm. 7.5.5.

MeHto HacmpouKu ropoeza
oepaHu4yeHus «Huxe» T4.
[NodpobHee cm. 7.5.2, 7.5.4.

MeHro Hacmpolku ropoza
ogpaHu4yeHus «Bbiwe» T4.
[NodpobHee cm. 7.5.2, 7.5.4.

MeHto Hacmpouku epaghukos
O2paHUYeHuUs:

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



YposeHb HVXXHWI \ CuctemHas HacTpoiika \ HacTpoika cuctemsl A

[ [MponosmkeHue ]
o Te

A> Pexum HacocoB

MeHto HacmpolKu pexxuma

I
|
|
e — 1 yrnpasrieHusi Hacocamu.
: H”2 4epes Hea. [NodpobHee cm. 7.5.2.
| | @ + ﬁ
| * I
|
| A> lNepekntod. HY%
- — Tow= 20 Ha riepeknoyeHue Hacoca Tox.
: OX= cex lNodpobHee cm. 7.5.2.
| ! 4
| + & | G M .
| A> Mepeaanyck HY eHI0 HacmpoUiKU epeMeHuU
- Tha= 60 MUH nepesarnycka Hacocos Tns.
: | _ % [ModpobHee cm. 7.5.2.
: 4 v iRl MeHro Hacmpoliku cuesHana
< A> CurHan aBapuu ABAPUA no yposHio
d memrepamypbl U 0agreHus.

|
|
|
|
|
|
|
|
§ |
MeHto HacmpoUKu 3a0epxXKu |
|
|
|
|
|
|
|
lodpobHee cm. 7.5.2 u 7.5.6. :

PucyHok 9 - CTpyKTypa MeHI0 HaCTpPONKN NnapamMeTpoB CUCTEMbI OToNNeHUs (Tun KoHTypa “CO”)
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YposeHb HXKHUW \ Cuctemuas HacTpoiika \ Hactpoiika cuctemsl B

HacTtpowka B > B> Pexum koHTypa Metito Hacmpouku geXUMa
A A e 22 nPOr Komypa cucmembi B.
cncTeMbI H : 5 lModpobHee cm. 7.5.2.

! 'RY i)
| .
| B> Mepvon Ynp. MeHto Hacmpouku nepuoda
- — Tvo= 60 ynpasneHus Tynp.
: ynp= 5Y cex lModpobHee cm. 7.5.2.
i , Yo
! y : MeHro HacmpoUku Koaghgbuyu-
! B> Koadpdp. Ynp. P
:4— - KVIiD= 0.5 ¢/°C eHma ynparneHusi Kynp.
| ynp=Y.0 ¢ lModpobHee cm. 7.5.2.
| Y Yo

] o
: B> MonHbif Xon MeHro HacmpouUKu rnosiHo20
- Txon= 60 cek xo0a Txo0.
: : A= X [ToopobHee cm. 7.5.2.
' 4 ¥ | i3 M .
| €HI0 HacmpoUKu
= B> T_? 2’;1 g' O(Z%M memnepamypbl « HOPMA» Tt
: | — < lModpobHee cm. 7.5.2.

7Y
| vV "4 §
: B> Temn. Hyke MeHto Hacmpouku
- — T )_' 40°C memnepamypbl « HUXKE» T 2D .
: - ModpobHee cm. 7.5.2.
| S o
! L MeHro Hacmpoliku HederibHoU
' B> HepenbHbIn
- r npozpamMmei.
| paguk d [ModpobHee cm. 7.5.5.
| O

| v
| B> Mopor T6<Torp MeHto Hacmpouku rnopoea
- BLK] ozpaHuyeHusi «Huxe» T6.
I [loopobHee cm. 7.5.2, 7.5.4.
| O Yo

| .
: B> Mopor T6>Torp MeHro HacmpoulKu rnopoza
[~ BbIKM ozgpaHu4eHus «Bbiwe» T6.
: : [TodpobHee cm. 7.5.2, 7.5.4.
| ) o
| y
| B> Pexxiv Hacocos MeHto Hacmpoulku pexuma
i — HY, yrnpassieHusi Hacocamu.
: /4 16Pe3 Hef" lModpobHee cm. 7.5.2.
! vV i
| ] o
| B> Mepekniod. HY% MeHro Hacmpolku 3adepxxku
1 Tow= 120 cek Ha nepekrnyeHue Hacoca Tox.
| OX= [NlodpobHee cm. 7.5.2.
| g o
| | v
| B> Mepesanyck H% MeHro HacmpoUku epemeHu
1 Tra= 60 nepesariycka Hacocos Tns.
| n3= MWH [MToopobHee cm. 7.5.2.
| i Yo
: ' MeHro Hacmpoliku cuaHana
] B> Curnan aBapuu ABAPUISI o ypoeHio

d mewmnepamypbl U 0asrieHusl.

[ModpobHee cm. 7.5.2 u 7.5.6.

PucyHok 10 - CTpyKTypa MeHI0 HacTponkun napameTpoB cuctemsl BC (Tun kKoHTypa “I'B”)
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7.5.2 Cn1cok nporpaMmMmpyemMbIX napamMeTpoB KOHTYpa npuBeaéH B Tabnuue 9.
BXO/1 B MEHIO NPOCMOTPA-YCTAHOBKM NapameTpa NPON3BOAUTCS Mpu HaxaTum kHorki “”.

ViaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHomnok “4” n ¥
Bbixog M3 MeHW C CcOXpaHeHMeM B MaMATU YCTPOMCTBA YCTAHOBMEHHOrO 3HaYeHus

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

Tabnuuya 9

Mapa-
MeTp

Ha3HauyeHue

Pexxum KOHTYypa KnanaHa MOXeT NPpUHUMaTb Crieayolme 3Ha4YeHns:

0 - pabota octaHoBneHa (pexum “CTOIT”);

l';_?::::l — paboTa no BpemeHHown nporpamme (pexum “lporpamma’);

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

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

Anmoe Ons USMeHeHUst TemnepaTypbl B CUCTEME perynmpoBaHus nocrie yrnpasnsioLwero

Tynp* | BO34eNCTBUS Ha KnanaH.

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

(30-120) ¢ - gng Tvna KoHTypa “I'B”.

KoagppuuyueHm ynpaesieHus1 — Bpemsa paboTbl B CeKyHAax npMBoa npu M3aMeHeHun

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

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

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

Temnepamypa “Hopma”— 3apaHHOe 3HayeHue TemrnepaTtypbl ropsyerd BoAbl A1

TMna koHTypa “I'B”. ina tnna koHTypa “CO” - 3TO BblYMCIIEHHOE MO TemnepaTypHOMY

Tt | rpacduky 3agaHHOE 3HaYeHVe TeMnepaTypbl TENNOHOCUTENS.

[nanasoH 3HayeHus napameTpa: (10-120) °C - gns Tvna koHTypa “I'B”;

T=f(T2) °C - ana Tuna koHTypa “CO”.

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

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

T | Ha KOTOPYH MOXHO CHU3UTL TemnepaTypHbI rpaduk B Hepaboyvee Bpems.

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

Kynp*

Txon

Temnepamypa “OzpaHu4yeHue HUXe” — 3aflaHHOe 3Ha4YeHne orpaHnudeHne Temnepa-
Typbl TENNOHOCUTENS (UNKM BO3Aayxa B nomeweHun). Npu ycnoeuum, Koraa naMepeHHoe
TepMmogaTtumkom TX 3HavyeHue TemnepaTypbl CTAHOBUTbLCS MEHbLUE YCTaHOBIIEHHOMO
3HadeHns Tx < Torp, npuoputeTom B YNpPaBfieHMM KranaHoM CTaHOBUTCS
<Torp | nogaep>xxaHue 3Ha4yeHns Temnepatypbl Tx = Torp, roe x=4 n x=6 cOOTBETCTBEHHO 411
cuctembl A n B.

[lvana3oH 3HavyeHns napameTpa:

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

Temnepamypa “OzpaHu4eHue eblwe” — 3a0aHHOE 3HAa4YeHue OrpaHuYeHne Temne-
paTypbl TennoHocuTena (unu Bosayxa B nomelleHun). MNpu ycnosuu, korga namepeH-
Hoe TepMogaTymkom TX 3HayeHue TemnepaTypbl CTaHOBUTbLCA GOnblUe YCTaHOBIIEH-
HOoro 3HadyeHus Tx > Torp, npuMopuTeTOM B YNpaBfieHUW KranaHOM CTaHOBUTCH
> Torp| nogaep>xxaHue 3HadeHna Temnepatypbl Tx < Torp, roe x=4 n x=6 COOTBETCTBEHHO A4
cuctembl A n B.

[unanasoH 3HayeHusa napameTpa:

“Bbikn” unu (10 - 150) °C - ons tvna koHTtypa “IB”;
“Bblkn” unu (10 - 150) °C unu rpaduk Torp=f(T2) - Ans Tna koHTypa “CO”.
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MpogomxkeHue Tabnuubl 9

Mapa-
MeTp

Ha3HauyeHue

Pexum
Hacoca

Pexxum pabombi KOHTYpa HaCOCOB MOXET NPUHUMATb 3HAaYEHUS, NPMBEOEHHbIE B
Tabnuue 10

Tox

lMepuo0d oxxudaHus curHana HeucnpaBHOCTU. Ecnun B npomexxyTok BpemeHn Tox He
nocTynaeT curHan o paboTe Hacoca, TO NpW YCTaHOBMIEHHOM napameTpe
NpOM3BOANTCSH NepekrnoyeHne Ha paboTy pe3epBHOro Hacoca.

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

Tns

lMepuod nepe3anycka — NPOMEXYTOK BPEMEHM, MPU NPEBbILLIEHNM KOTOPOro nocre
HacTynneHms cobbITMa aBapun ABYX HacocoB, paboTaloLwmnx B NoNepeMeHHOM
pexume, NPon3BOANTCA CHATUE CUrHanNa aBapuu 1 nepesanyck LMKra yrnpasreHus
Hacocamu.

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

<TaB

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

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

> TaB

Temnepamypa “Aeapusi eblwe” — 3afaHHOE 3Ha4YeHWe aBapUNHOM TemnepaTypbl
TennoHocutens (MnuM Bo3gyxa B nomewleHun). lMpu ycnoBuu, Korgaa WU3MepeHHoe
TepMmogatumkom TxX 3HaveHue TemnepaTypbl CTAHOBUTLCA 6Gonblue YCTaHOBIIEHHOMO
3HayeHna “>TaB Bknodvaetca pene “ABAPUA” n mnHaounkatop “Pexunm” - HaumHaeT
MUraTb KpacHbIM LBeTOM. Homep TepmogaTtymka MoxXeT ObITb cnegyowmm: x=1...6.
[AnanasoH 3Ha4YeHns napameTpa:

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

<PaB

HaeneHue “Aeapusi Huxe” — 3agaHHOE 3Ha4YeHMe aBapUMHONO AaBfEHUSI TEMNSIOHO-
cutens. MNpu ycnosuu, Korga U3MepeHHoe [aBfeHne CTaHOBUTLCS MEHbLUE YCTaHOB-
neHHoro 3HayeHunsa Px<PaB Bknwoyvaetca pene “ABAPUA” u mnHgukatop “Pexum”
Ha4yMHaeT MuraTb KpacHbIM LIBETOM.

Homep pgatumka gaBneHus MoxeT ObiTb: X=1 - ans cuctemol A, x=2 - ansa cuctemol B.
[nana3oH 3HadyeHus napameTtpa: “Bobikn” unm (0,16 — 2,5) MIMa.

>PaB

HaeneHue “Aeapusi ebiwe” — 3afaHHOE 3HAYEHNE aBapUNHOIO AaBfeHusl TEMNSIOHO-
cutens. MNpu ycnosuu, Korga namepeHHoe [AaBfieHne CTaHOBUTLCS Borblle yCTaHOB-
neHHoro 3HadeHus Px>PaB Bkniouvaetcsa pene “ABAPUA” n mnHgukaTtop “Pexunm’
Ha4YMHaeT MUraTb KPpacHbIM LBETOM.

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

NMpumeyaHune *- PekomeHgauuu no noabopy napameTtpoB perynartopa Tynp v Kynp
npuseneHbl B MNpunoxeHun E.
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Tabnuya 10

Mapa-
MeTp

Ha3HauyeHue

Bbikn ynpaeneHue Hacocamu 8bIKITI04Y€eHO.

H'2 yepes cyT. — nonepemeHHas pabota HacocoB H'z yepes cyTku B cucteme A,
H'2 yepes3 Hen. — nonepemeHHas paboTta HacocoB H'2 yepes Hegento B cucteme A,
H'2 yepes mec. — nonepemeHHas pabota HacocoB H'2 yepes mecsL, B cucteme A,
“H1/2” | BknroyeHa 3awjuma om omcymcmeusi mersioHocumernsi ro cugHasy Ha exode “D3”.
lNpu Hanu4uu Ha exode ‘D5” cueHana HeucrnipasHocmu 8 pabome Hacoca rpou3eo-
oumcs 8800 8 pabomy pe3ep8HO20 Hacoca.

HocmynHa yHKyus eHewHe20 yrnpasneHusi pabomou Hacocos rno exody ‘D1”.
Paboma Hacoca 1 e cucmeme A.

“H1” | BkriroyeHa 3awuma om omecymcemeusi mensioHocumerss no cugHany Ha exode “D3”.
LocmynHa pyHKyus eHewHe20 yripasrneHusi pabomou Hacocos rno exody ‘D1”.

Paboma Hacoca 2 e cucmeme A.
“H2” | BKriroyeHa 3awuma om omeymemeusi mensioHocumerns no cuagHany Ha exode “D3”.
LocmynHa pyHKyus eHewHe20 yripasrneHusi pabomout Hacocos rno exody ‘D1”.

H3% yepes cyT. — nonepemeHHas paboTta HacocoB H¥ 4epes cyTku B cucteme B;
H% yepes Hen. — nonepemeHHasi paboTta HacocoB H¥% 4yepes Hegento B cucteme B;
H% yepe3 mec. — nonepemeHHasa pabota HacocoB H¥% yepes mecsy B cucteme B,
“H3/4” | BkrroyeHa 3awjuma om omcymcmaeusi mernsoHocumersisi ro cuaHarsy Ha exooe “D4”.
[pu Hanu4yuu Ha exode “D6” cueHana HeucrnipagHocmu 8 pabome Hacoca npou360-
oumcs 8800 8 pabomy pe3ep8HO20 Hacoca.

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

Paboma Hacoca 3 8 cucmeme B.
“H3” | BkrtoyeHa 3awuma om omecymcemaeusi mernsioHocumersis rno cugHasy Ha exode ‘D4,
LocmynHa yHKuus eHewHe20 ynpasneHus pabomot Hacocos rno exody ‘D2”.

Paboma Hacoca 4 e cucmeme B.
“H4” | BkrtoyeHa 3awuma om omcymcemeusi mernsoHocumerss no cugHasy Ha exode ‘D4,
LocmynHa yHKuus eHewHe20 yrnpasneHus pabomoli Hacocos o exody ‘D2”.

MpumeyaHme — YcTaHOBKa aKTMBHOIO YPOBHS Ha 3ambikaHue (0) nnu Ha pasmblikaHue (1)
curHana no sBxogam “D1”..."D6” npou3soguTca Npy NnporpaMMuUpoBaHumn napameTpa B MEHIO
«AnckpeTHble Bxoabl D1...D6» (cmoTpu 7.4.2).

7.5.3 Hactponka TemnepaTtypHoro rpaguka.

[1na npocMoTpa-yCcTaHOBKN TEMNEpPaTYPHOro rpaduka perynmpoBaHmst HEo06xoaumMo BOWTU C

MOMOLLIbIO HaXaTnsA KHOMKK el (cM. pucyHok 9) B MeHto «Temn. Fpacomk TX=f(T2)».

BBog 3HayeHun TemnepaTypHOro rpaduka “remnepatypa nogaym (obpatku) - Temnepartypa
Hapy>XHOro Bo3gyxa” NPOW3BOAUTCHA MO LUECTM TOYKaM OMOpHOW TemnepaTypbl (TemnepaTypa
HapY>KHOro BO34yXa), Ha4YMHas ¢ MMHUMAarbHOro 3HadYeHnsa munHyc 25 °C.

[dnana3oH BBOAMMBbIX 3HadYeHun TemnepaTyp ot 10 go 150 °C, war yctaHosku 1 °C. lMpu
NMPOMEXYTOUHbBIX 3HAYEHUsIX TemnepaTypbl HapyXHoro Bosgyxa TTR BbluucnseTt Tpebyemoe
3Ha4eHne 3a4aHHOM TemnepaTypbl NyTEM annpoKkcumaLmm rpaduka.

[nsa orpaHvyeHnsa MakCUManbHOrO0 M MUHUMAaNbHOMO 3HaYeHUsa TemnepaTypbl TEMNIOHOCUTE-
na B TemnepaTypHOM rpadvike BBOAATCSA NapaMeTpbl COOTBETCTBEHHO TXfmax un TXtmin.

[na onepaTMBHOIO CMELLEHNSA BCEX TOYEK TeMnepaTypbl TENNOHOCUTENS rpadmka BBOAUTCS
napamMmeTp CMeLleHus TemnepaTypHoro rpaduvka. [JuanasoH nameHeHunsa ot muHyc 9,9 °C go nntoc
9,9 °C, war unameHenus 0,1 °C.

Mprmep BHELLHEro BMaa TeMnepaTypHOro rpadmka npuBeaéH Ha pucyHke 11.
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Tt max

~~ mouxa Ne4

moyka Ne1 moyka Ne5

mouka Ne2 / 5 ; mouyka No6

Tt min

moyka Ne3

-25 -20 -15 ‘10 -5 0 5 10 15

PucyHok 11 - TemnepaTypHbIi rpaduk

CTpyKTYypa HacTpOMKM TemnepaTypHOro rpaduka ansa cuctemMol A (aHanorM4Ho Ans CUCTEMbI
B) n npumep nporpammmnpoBaHus Toukm Ne1 rpacdmka npvBeaeHbl HA PUCYHKe 12.

- ...HXXHWW \ Cuctemnas HacTpoiika \ HacTpoiika cuctemsl A \ Temn. Mpadpuk —:
N A> Tewmn. I'pacpuk BepxHee meHo HacmpoUliku |
| T3=1(T2) d memnepamypHo20 2paguka. |
i E v '
! A> Mpadmk  1(T2) MeHro HacMmpOUKU 0ZpaHU4eHus |
- — M 81°C MaKkcumasibHolU memrepamypbl |
: azcmmyM , epaghuka.

I ) |
L___ A>paduk  f(T2) ——R-P A>Tpadmk f(T2) | ! MeHro Hacmpotiku moyku Nel |
| T2=-25°C 81°C [~ T2=-25°C 81°C memnepamypHoe2o epaghuka. |
T 7
: ¢ 49 |
: A> padmk  f(T2) Temnepamypa MeHro Hacmpoliku mouku Ne2 |
€7 T2=-15°C 70°C / mennoHocumerns mewmrepamypHoO20 epaghuka. |
| ;
T (Muecaem). |
SR L N 5 2R |
: JI A> pacuk  f(T2) 1 OnopHass memnepamypa  MeHto Hacmpolku moyku Ne3...5
:“ 7 : (HapyHbIl 8030yX). mewmrnepamypHo20 epaghuka. |
L __

| 5 ! |
| U , |
| A> pacpuk  f(T2) MeHio Hacmpotiku moyku Ne6 |
:4_ | T2=10°C 40°C memrnepamypHo20 epachuka. |
| I
i A Trﬁ f*Tg MeHro HacmpoUku oepaHU4YeHuUs |
] B pacpuk  1( . ) MUHUMarbHoU memnepamypbi |
| MmzmmyM 3|8 C epachuka. |
: ' ] y v MeHro HacmpoUKu cMeuweHUs |
|
e - é> Mpacpuk f(T°2 % moyeKk memnepamypHO20 |

meweHne 0.0 2pacpuKa. |

- - -

PucyHok 12 - CTpyKkTypa MEHI0 HaCTPONKKN 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 COXpaHeHUs1 C BOCCTaHOBJIEHWEM MpPEXHEro
3HaYeHNst — NPU HaxaTUK KHonku “ ™7,

7.5.4 Hactpouka yHKLMN OrpaHNYEeHNs TeNNOHOCUTENS.

B mogyne ynpaBneHua TTR gocTynHa (PyHKUMA BEpXHEro (Mnu HWXHEro) orpaHnyeHust
TemnepaTtypbl TENSIOHOCUTENSA NO MECTY YCTAHOBKM TepMmoaTumka TX, rae Homep TepmojaTyuvka
MOXeT NPUHUMATb 3Ha4YeHne x=4 1 Xx=6 COOTBETCTBEHHO Ansa cuctembl A n B.

B cnyyae ycrtaHOBKM napameTpa orpaHuyeHue Bbiwe “TX>Torp” n npu ycnosuu, korga
N3MepeHHoe TepMmogaTiuMKkoM TX 3HaveHMe TemnepaTypbl CTaHOBUTLCA Bonblue YyCTaHOBIEHHOMO
3HavyeHunsa “Torp”, NPMOPUTETOM B YNpaBSfiEHUN KIlanaHOM CTaHOBUTCH MOJAEpPXXaHWe 3Ha4YeHusA
TemnepaTtypbl TX < “Torp”. Npu yctaHoBke “Torp”=BbIkn yHKUMS OrpaHNYEeHUs BbIKITHOYEHA.

B cnyyae ycrtaHOBKM napameTpa orpaHudeHue Hwke “Tx<Torp” n npu ycrnosuu, Korga
N3MepeHHoe TepMoaaTUMKOM TX 3Ha4YeHne TemnepaTypbl CTAHOBUTLCA MeEHbLUE YCTaHOBEHHOIo
3HavyeHunsa “Torp”, NPMOPUTETOM B YNpaBfiEHUN KIlanaHOM CTaHOBUTCH MOJAEepXXaHWe 3Ha4YeHusA
TemnepaTtypbl TX 2 “Torp”. Npu yctaHoBke “Torp”=BbIkn yHKLMS OrpaHNYEeHNS BbIKITHOYEHA.

B cnyyae yctaHoBkn napametpa “Torp”’=FPA® orpaHnyeHne TemnepaTypbl TENIOHOCUTE-
nga npomsBoAUTCA NO TemnepaTtypHoOMy rpaduky. B aToM crniydyae B CTPYKType MEHK HaCTPOMKU
nosiBNsieTCs AOMNOSHUTENbHOE OKHO AN BBOAa rpadmka Temnepartypbl orpaHuydyeHna BbILLE
«Tx>f(T2)» nnun orpannyenns HXKE «Tx<f(T2)». BBoa Toyek rpacdumka Torp=f(T2) orpaHn4yeHuns
TemnepaTypbl TENSIOHOCUTENSA ANs cooTBeTCcTBYylOWero Tepmogatymka (T4, T6) npomssoamTcs
aHanorn4yHo BBOAY TeMnepaTypHOro rpaduka perynmpoBaHus (cm. 7.5.3).

MpumeyaHne -— [lpn OTCYTCTBUM YCTAHOBKW OrpaHudeHusi temnepatypbl T4 wn T6 no
TemnepaTypHOMy rpaduky (3aBOACKME YCTAHOBKM), OOCTYrMHa B COOTBETCTBYHLEM KOHTYpe
oTonneHna PyHKUNA orpaHnYyeHns 3agaHHon TemnepaTypbl TENIOHOCUTENS, NoAaBaeMyto noTpe-
BuTento, He Bblle 3Ha4YeHU TemnepaTtypHoro rpaduka Torp=f(T3) TennoHocuTenNs U3 TensoceTw.

B atom cny4ae anroputm paboTbl cnegyowmnn. BelumcnaeTcs B COOTBETCTBYHOLLEN CUCTEME
3afjawlwas Temnepatypa Mo rpaduky HapyxHoro Bosgyxa T3(=f(T2). [Oanee BbluncnsieTcs
TemnepaTtypa orpaHuyeHus no rpaduky TennoHocutens cet Torp=f(T3) u cpaBHMBaeTca ¢ TL.
Mpu ycnoesum Tt > Torp nogaepkaHue TemnepaTypbl TennoHocutens yaet NnponMsBoanTbLEs Mo
rpadouky orpaHmyenus Torp=f(T3).

7.5.5 MNporpammupoBaHne HegenbHOM NporpamMmbl

B pexume “Iporpamma’ BO3MOXHa yCTaHOBKA AN KaX40ro AHA Hedenu 0O ABYX Nepuoos,
COCTOSILLMX U3 Ha4Yana u KoHLa BpeMeHun Aenctensa yctaBku Temnepatypsl HOPMA T3t u HMXKE
T2 (cM. pucyHok 13).

t, °C
t3L°C LI X R ®
) ) ). )
tD,C’C .................................................. I
T T T T T T T T,u
T2(2) TIHL) T2(Q1) THR) T2(2) TIHL) T2(1)
MH BT Cp ——

PucyHok 13 - BpemeHHoON (HegenbHbIN) rpadunk

Mpun nepexoae BpeMeHn cytok TTR npogormkaeT paboTy no nNpeawecTByoLen BpeMeHHOw
ycTaBke TeMnepaTypbl 4O HacTynneHs HOBOM.
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CTpykTypa MEHI HaCTpOWMKM HedernbHOro rpadpmvka wn  npumep nNporpaMMupoBaHuUs
BpemeHHoro nepmoga Ne1 “HUXXE” B noHeaenbHWK NpuBeAEeHbl Ha pUCYHKe 14.

-
|
: > A> HenenbHbii BepxHee MeHI0 HacmpoUKu :
| | rpa(bl/llK d HederbHOo20 epadhbuka. |
| d
| | = rl: e roarTn Mepuod Nel «HOPMA» & MH. |
|| - 07:00 Hayvamno pabomsi ycmaeku. :
|
4 e ————
| i) vy A 1 TMepuod Nel «HUXKE» & Ih. |
| <> A> T T f(1) ——R-P A> T TDfL)[d! |
| 19:00 * = - 19:00 -ormrmrfroreeeee Havano pabomsi ycmasku. |
X T
| i 'AY |
IR A M Tt (2) - lMepuod Ne2 « HOPMA» 8 [H.
Y |
| 07:00 Hayano pabomsl ycmasku. ,
| Tﬁ i@’ Mepuod Ne2 «HVKE» e Il |
| L—R_ A> M T f(Z) - epuoo NeZ « » 8 1IH. |
| 07:00 Hayvano pabomsl ycmasku. |
N |
Y | |
I | |
: Lol __ —
| : fﬁ y g 1 0 Ne2 «<HOPMA» e B |
| N [A Bc T f(2)- epuod Ne2 « »eBc. |
| | Hayano pabomsi ycmasku. |
I
| : Tﬁ y v 1 0 Ne2 «HW)KE» 6 B |
| :4- S[As Bc T2 1f(2)- epuol Ne2 « » 8 Bc. |
| Hayano pabomsi ycmasku. |
| |

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

PucyHok 14 - CTpyKTypa MEHI0 HaCTPOWKN BPEMEHHOIO (HeaenNbHOro) rpadurka

ViaMeHeHMe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTus kHomok “ B 1 ¥
[wvana3oH nameHeHus napameTpa — (0-23) u.

Mpn 3HavyeHUn napametpa “--:--" BKNIOYEHME COOTBETCTBYHOLLEro TemnepaTypHOro pexuma
WUrHOpUpyeTCcsa 1 NpoaormkaeT paboTaTb NpeablayLias ycTaBka.

CoxpaHeHne yCTaHOBMEHHOIO 3HayYeHWsa napameTpa B NaMaTyM yCTPOWCTBA MPOM3BOLMTCS
NpY HaXKaTuUM KHOMKM ¢ Ge3 COXPaHEeHUsi C BOCCTAHOBMEHWEM MNPEXHEro 3Ha4YeHust — npu
HaXaTum kHorkm “ &,

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 Bpems AeCTBUSA B HEOENbHOM rnporpammMe yctaBku “T” NponsBoanTCS 3aKpbITUE KranaHa.
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:_ ...HXKHUIN\ Cuctemnas HacTponka\ Hactpoiika cuctemsl A\ CurHan asapum
| __,|A> CurHan asapuu
o d
| .
B w
| L___ A> [latunk  TaB -—%—> A> [latunk  TaB
| T4 « —— - T4
o f 7
| ey,
| L___ A> ABapua T4<TaB -—%-V A> ABapua T4<TaB
| BbIKI1 < ==+ BbIKI
| f 5
| S
| L___ A> ABapua T4>Tas -—%-V A> ABapua T4>Tas
| BbIKJ1 < ==+ BbIKI
| X '
| : | :4—@ ——————————————————————
| 6 Y g
| L___ A> Asapusa P1l<Pas -—%-V A> Asapusa P1<Pas
| BbIKI1 < ==+ BbIKI
| ! B —
| iy v
| L |A> Asapusa P1>PaB -—%-V A> ABapua P1>PaB
| BbIKI1 < ==+ BbIKI
- - - -

7.5.6 YcraHoBka curHana ABAPUA no ypoBHIO TemnepaTypbl U AaBneHus

CtpykTypa HacTpounku curHana ABAPUA no ypoBHI0 TeMnepaTtypbl U JaBrneHna Ha npumepe
cuctembl A (aHanormyHo gns cuctemsl B) npuBeneHa Ha pucyHke 15.

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 15 - CTpykTypa MeHo HacTponku curHana ABAPNA

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 gaBneHunst 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 - VM3meHeHVe 3HAYEHNSI aBAPMINHOTO AaBMEHNSA AOCTYMHO TOMNBbKO Mpu
3agaHuvy TMna gatyunka gasnexHus (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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7.6 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 1 MPOTOKON obmeHa.
[na atoro Heob6xoAMMO cornacHo pucyHka 5 BonTM B MeH «HacTpomka cBA3n», CTpyKTypa
KOTOPOro npuBeeHa HUXe.

I 1
POBEHb ncteMHasi HacTtponka \ Hactpolika cBsau

| Yy HXHNN\ C \ H |

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

| | g |

| . | I
' |

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

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

. | (€ . |

. ! v : |

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

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

| i | |

| | | T i |
| ' + Cﬂ |

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

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

| |

PucyHok 16 - CTpykTypa MEHK HAaCTPOMKN CETEBbLIX NapaMeTpoB

MiaMeHeHWe napameTpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HaxaTust kHorok “4” u ¥

M3meHeHne ceTeBOro agpeca opraHM3oBaHo no umkny ot 1 go 246.

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

lMpoTokon obmeHa MoXeT NnpuHMMaTh crieayrowme 3Hadenms: Modbus-RTU, Modbus-ASCII.

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

7.7.1 INa yCKOPEHHOr0 M3MEHEHUs1 Mofb3oBaTenem pexmnma paboTbl KOHTypa ynpaBneHus
KrnanaHOM M HacOCOB NpPeayCMOTPEHO BO3MOXHOCTb «ObICTPbIX» HACTPOEK, CTPYKTypa MeEHH
KOTOpPbIX NpUBeAeHa Ha pucyHke 17..

e 1
| YposeHb BEPXHUU YpoBeHb HWXKHUW \ «BbicTpble» HAacCTponku |
| |
| |
| A>O Tco= 84°C HayvarnbHoe 0kHO rpocmompa |
- > B>0 Tre= 50°C cocmosiHus 8 cucmemax A u B.
| , - X lNodpobHee cm. 6.2.2. |
o ' 3 N
| + ! dd . |
| B[RE o AT A Pemomypa | e oo e |
] - o _ o .
| | T;:E_, 85 TCO_+84 D nPor lModpobHee cm. 7.7.2. |
| | i v ! i A y :
| L_R_ A>E) “HY." B1 ——%+ A> PeX1M HacocoB %ec'ggo";agnggg;';ﬂ; e;\KUMa |
| B :
| | : P1=0,55 I\+/II'Ia «-=_ HY% depes Hen. lodpobHee cm. 7.7.3. |
| D[E0 B AT o efB> Pexum commypa | BT RS |
: i T*:, 50° TI'B:+51° DI nPor lModpobHee cm. 7.7.2. |
! |
| y v ! ¢ ¢ MeHto HacmpoliKu pexuma |
| L—R— B>0 ‘HY" ®3 __R_g+ B> Pexum Hacocos Hacocoe e cucmeme B |
| i : P2=0,51 I\+/II'Ia «—=-__H% qepes Hen. ModpobHee cm. 7.7.3. |
|
SRS S |
|1 X[ TTR-02A 15-04-19 |
| Ne190101 09:34 MMH |
| |
| |
| Mpumeyvanune — “dd*“ - anutenbHoe HaxaTtue (He MeHee 4 ¢) KHomnku “ ¢ “. |
. - - - _ _ _

PucyHok 17 - CTpyKkTypa MeHI0 «BbICTPOM» HAaCTPOMKKN pexnma paboTbl

7.7.2 BHelHWI BUO OKHa MEHI0 HaCTPOVKM pexmnma paboTbl KranaHa Ha npumepe CUCTEeMbI

Pexnm paboTbl

3Ha4YeHnA:

A (aHanorn4Ho Ans cucteMbl B) npuBeaéH Huxe.
KOHTypa ynpaBreHus

B - paboTa octaHoBneHa (pexum “CTOIT’);
— paboTa no BpeMeHHon nporpamme (pexum “rMPOI");
— paboTta B NOCTOAHHO HOpMarnsHOM pexume (pexum “‘HOPMA?”);
— paboTa B NOCTOSAHHO MOHMXEHHOM pexunme (pexnm “HUXKE”);

“Pyy4H. ynp.” — paboTa B pexunme “Py4yHoe ynpasneHue”.
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KnanaHomMm MOXeT

NPpUHNMaTb

cneaywolime



|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 ¥
Bbixog4 M3 MEH C COXpaHEHVMEM B MNamsATU YCTPOMCTBA YCTAHOBMEHHOINO 3HAYeHUs

NpOn3BOOUTCA MPU HaXaTuUM KHOMKM , ©e3 coxpaHeHWst 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.
BHelwHn BUA OKHa MeHI0 B pexnme “Py4H. ynp.” npuBenEH HuXe.

_|A> Pexum KoHTypa
---------------------- Pexxum KoHmypa knanaHa
Py4H. ynp. -~
Pexum:=CTOIl | a
‘ |A> PyuH. ynp. gy pope ’T"f’{ﬂﬁézeef;iffue nepemMeuweHus:
Cucména A (B) 7-BBE€PX |-BHU3 | - 8HU3.
W

Mpun HaxaTun n yaepxaHum kHonkv “®” unu . 4 Npou3BOAUTCS NepeMeLLeHne KrnanaHa B
COOTBETCTBYIOLEM HarnpasfeHUu.

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

7.7.3 BHeLWHW BMA OKHA MEHIO HAaCTPOMKMN pexmma paboTbl KOHTYpa HAcCOCOB Ha npumepe
cuctembl A (aHanorMyHo anga cuctemol B) npuBedéH Huxe.

_|A> Pexum Hacocos

U e Pexxum koHmypa Hacocos
H2 yepes Heg.
A
+“ o
A> Pexum HacocoB| Tekyulee cocmosiHue rnapamempa
H% yepes Hea. | (Muzaem).
d

M3meHeHne napameTpa (MUraeT) NnpoM3BOANTCS C MOMOLLbIO HAXXaTusi KHOMOK e,
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Pexum pa6OTbI KOHTYypa ynpaBneHnda HacoCaMn MOXeT NnpuHuMmaTtb crnenyloune
3Ha4YeHnA:

— B cucteme A:

“BbIKIT” — ynpaBneHve Hacocamu B CUCTEME BbIKITHOYEHO;

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

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

“BbIKIT” — ynpaBneHve Hacocamu B CUCTEME BbIKITHOYEHO;

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

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

Bbixogq M3 MeHH C coXpaHeHMeM B MaMsiTU YCTPOWCTBA YCTAHOBIIEHHOIO 3HayeHus

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

Mpn BbIGOpE pexunma paboTbl “PydH. ynp.” nosBnseTcsa OONOSHUTENBHOE OKHO MEHI0 Ans
NpoBepKn paboTbl HACOCOB (pesierHbix BbixogoB TTR) B COOTBETCBYIOLLEN CUCTEME.
BHelwHn BUA OKHa MeHI0 B pexnme “Py4H. ynp.” npuBeagH HMXe.

A> Pexum KOHTypa| .- Pexum KoHmypa Hacocos
PyyH. ynip. "
Pexunm:=BbIKJl d
e T Paboma Hacoca:
A> Py4yH.ynp. 0 1° lunu?2 - cucmema A;
P1= 0 MNa 3unuéd - cucmema B.
R .............

CocmosiHue 8x0008: ) Tekyuwee 3HavyeHuUe dasrieHus.
“¥/” . gHewHee omkrto4YeHUe pabomsi; P1 - e cucmeme A;
“0 " - omcymcmeue mensioHocumerns, P2 - e cucmewme B.

X~ - Hem cucHarsna pa6ombl Hacoca.

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

ipj BHUMAHUE:  3ALLUMTA HACOCOB B PEXXMME “PYUYHOW” OTKNIOYEHA.

Mpn HaxaTun kHomku «M» npoucxogut BbIXOA M3 pexxuMa “Py4yH. ynp.” C yCTaHOBKO
pexuma paboTbl KOHTYpa ynpaBneHus Hacocamu “BbIKIT”.
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8 NMOPAOOK PABOTHI

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

Mpun BkoveHun Ha XKKW B TedeHun 5 cekyHf BbIBOAUTCHA MH(OPMaLNA O HAaMMEHOBaHWUU
YCTPOWNCTBA, 3aBOACKOM HOMEP 1 BEPCUS NPOrpaMMHOro obecneyeHus.

Modugpukayus CepuliHbilti Homep

""""""""""" TTR-02A Ne190101+
Bepc. 10 01-04.03

lpunoxerue MO """ . Bepcus 10

[anee nocrne camMoTecTMpOBaHMUS MOAYNb YNpasfeHua nepexoauT B pexumbl paboTbl,
yCTaHOBMEHHbIE NONb30BaTeNeM CorfacHo 7.7.

3enéHbin uBeT uHavkatopa «PeXum» coOoTBeTCTBYeT HOpmMarbHOM paboTe yCTponcTBa u
OTCYTCTBMIO aBapWMHbIX (HewTaTHbIX) CUTyauuMn B cuctemax ynpasneHus. [pu aTom, muraHue
MHOMKaTOpa COOTBETCTBYET aBTOMATUYECKOMY pexumy paboTbl kKOHTypa (pexum “[lporpamma’),
a OTCYTCTBME MUraHust nHaukaTopa — pexunmy “OctaHoB”.

3) MNpounsBecTn HaCTPOWKY KOH(Urypaumm, yctaHoBky napameTpoB TTR u pexunma paboThl
KOHTYPOB COrfacHo pasgeny 7.

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

4) Mpw npoBeaeHMM NycKoHanagouYHbIX paboT pekoMeHAyeTCcs NPOBECTU NPOBEpPKY paboThbl
perynmpyroLLero KrnanaHa n HacocoB B pexume «Py4H. ynp.» (cmotpn 7.7.2, 7.7.3).

5) lMpn HeobXoANMOCTU U3MEHEHUSA KakuUX-NMbo HacTpoek paboTbl KOHTYPOB MPOU3BECTU
nepenporpamMmmMmupoBaHue napameTposB TTR cornacHo pasgeny 7.

9 TEXHUYECKOE OBCINY>XNBAHUE

9.1 TexHu4yeckoe OOCRyXMBaHME MNPOBOAMTCA C Lenbi obecrnedyeHust HOpPMarbHOro
PYHKLMOHMPOBAHNA YCTPOWCTBA U COXPaHEHUS €ro XapakTepUCTUK B TeYeHWe BCEro cpoka
aKcnnyaTauuu.

9.2 [lepuognyHocTb paboT no TexHuyeckomy obcnyxmBaHuto TTR ycTaHaBnvMBaeTcs
notpebutenem, HO He pexe 04HOro pasa B rog.
B komnnekc npodunaktmyeckux paboT No TEXHNHYECKOMY OOCNY>XMBaHUIO BXOASAT:

- BHELUHWIA OCMOTP YCTPOWCTBA, yaaneHue nbinv, crnegos Bnaru;
- MpOBepKa COCTOSIHUSA BHELLHUX NOAKMIOYEHWUI;
- NpoBepka paboTocnocobHOCTH.
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10 MOPAOOK YCTAHOBKN N MOHTAXA

10.1 YctaHoBka TTR

10.1.1 MoHTax M yctaHoBka TTR [OOfKHbI MNPOM3BOOUTLCA  KBaANMPUULNPOBAHHbLIM
nepcoHanoM B CTPOrOM COOTBETCTBUM C TpebOBaHMAMM HACTOSLEr0 pPyKOBOACTBA MO
aKcnnyaTauun n yTBEPXKAEHHOIO NPOEKTA.

He ponyckaetca ycrtaHoBka TTR wuMelOWMX BUOUMMbIE MEXaHUYECKMEe MNOBPEXOAEHUa W
HapyLLueHne 3aBOACKMX Mom6.

10.1.2 Mogynb ynpaBneHus yctaHaBnueawT Ha DIN-penky 35 MM B BepTuKanbHOM
nonoxeHnn B mecte, obecneyvmsaroLeM XOpoLUnMA SOCTYN NPU MOHTaXe 3nekTpu4eckmnx kabenen,
a Takke Onsa ganbHenwen aKcnnyataumm u 06CnyxmeaHuu.

Mo akcnnyaTauMOHHOM 3akOHYeHHOCTUM TTR ABnseTca m3genuem BTOPOro nopsigka, T.e.
OTHOCMUTCS K U30enusam, KoTopble HeobXoanMO pasmellaTb BHYTPU U3AENUsa TpeTbero nopsaka no
FOCT P 52931-2008 (npu akcnnyaTtauum — B 3aMTHOM Kopnyce, wkadax u T.n.)

10.2 MoHTax TepmMoaaT4nKoB

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

TOT — TepmoaaTyuk TeNNOHOCUTENS, NpeHa3HayYeHHbIN AN YCTaHOBKM Ha Tpybonposos;

TAB — TepmogaTyvKk Hapy»XHOro BO3ayxa;

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

O6waga cxema nogkntoyeHns TepMmoaaTyimnkoB K TTR BbINONHAETCS NO cxeMe, NpuBeeHHON B
MpunoxeHun B.
Mpumepbl (TMNOBbLIE) CXEM YCTAHOBKM TEPMOLATYMKOB NpuBeneHbl B [punoxeHuu I

10.2.2 MoHTax TepmogaTtumkos TAT ans usMmepeHus TemnepaTypbl TenroHOCUTENs
NPOM3BOAMTb TakMM 0Bpa3oM, YTOObl aKTMBHbLIA 3NIEMEHT, PACMONIOXEHHbIM Ha KOHLUE AaTyuka,
pacnonararncsi Ha ocu TpybonpoBoga.

Mpn MOHTaxxe TepmogaTyMKa NOA YrOM aKTUBHbLIA 3NEMEHT AaTynka OOMKeH ObiTb Hanpas-
NEeH HaBCTPEeYyY NOTOKY TEMNSIOHOCUTENS.

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

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

Mpn Gonblwon gnuvHe kabenst AnNs KOMMNeHcaumMym MOrpeLlHOCTM U3MEPEHUsT TemnepaTypbl,
BbI3BAHHOW  COMPOTUBIIEHMEM  MNPOBOLAHMKOB,  HEOOXOOMMO  BbIMOMHUTL  KanubpoBKy
COOTBETCTBYHLLErO KaHana namepeHnsa temnepatypbl cornacHo 7.4.4.

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

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

Mpy HanNU4MM MOLLHBIX BHELLUHUX WCTOYHMKOB NMOMEX W HaBOOOK Kabenb pekomeHayeTtcs
npoknagbiBaTb B 3a3eMNIEHHOM MeTasniopykaBe WM MPUMEHSTb 3KPaHMPOBAHHLIN Kabenb,
9KpaH KOTOpOoro HeobxoaNMO COeANHNUTDL C LUMHOWN 3aLLUTHOrO 3a3eMIeHus.

10.2.3 MoHTax TepmogatumkoB T[OB Ona mamMepeHus HapyXHOW TemnepaTtypbl BO3dyxa
HeobxoQMMO MpoOM3BOAUTL Ha BbICOTE OKono 2/3 obwen BbICOTbI MNEpPBOro dTaxa, Ha
NerkogocTynHOM A4S MOHTaXa MecTe.
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Ana 3awmTbl OT NPAMOro BO3AEWCTBUA COSMHLA TepMOAaTyMK PEeKOMEHOyeTCsl 3aKpbiTb
3alMTHBIM KOXYXOM. TepMogaTyunk AOSMKEH HAaXOOUTbCA Ha COSHLUE TOSMbKO B Cnyyae, Korga OH
OOITKEH KOMMEHCUPOBATb CONTHEYHOE OCBELLIEHNE ITaBHbIX MOMELLEHUNA.

Ana nogkntoveHns TepmogatumkoB T[B OormkeH ncnonb3oBaTbCcs Mobon ABYXNPOBOAHbBIN
kabernb ¢ MeaHbIMU 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 KoMneHcauuMym MNOrpeLlHoOCTU U3MEPEHUsT TemnepaTypbl,
BbI3BaHHOM COMPOTUBNEHNEM NPOBOLHWUKOB, Heob6xoanmo BbINOMNHUTb KanmbpoBky
COOTBETCTBYHLLErO KaHana namMepeHns TemnepaTypbl cornacHo 7.4.4.

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

Kabenb npoknagbiBaTb Ha paccTosHum He 6nvke 0,1 M OT cunoBbIX Lenen. YMeHbLUUTb
paccTosiHne MOXHO Tonbko B6nM3m TTR npu BBOAE Kabens.

Mpn HanmMyMM MOLUHBLIX BHELUHMX WMCTOYHMKOB MOMEX W HaBOAOK Kabenb pekomMeHayeTca
NpoKnaabiBaTb B 3a3€MMEHHOM MeTanfopykaBe Uinn NpUMEHATb SKpaHMPOBaHHBIN Kabenb, aKkpaH
KOTOPOro HeoBXxoaMMO COEANHUTL C LLUMHOWM 3aLLUMTHOrO 3a3eMieHus.

10.2.4 MoHTax TepmogaTtymkos T[N Heobxoaumo Npon3BoanTb B MOMELLEHUU, BbIOpaHHOM
3a 3TanoHHOE, Ha cTeHe Ha ypoBHe (1,5-2) m oT nona.

Heponyctnmo yctaHaBnuBaTb AaTyMKM pSaoM C UCTOYHMKaMu Tenna (ObiToBble npubopsl,
HaCTEHHblE Namnbl OCBELLEHUs, TpyObl oTonuTenbHon cuctembl M BC), a Takke B mMmecTax
NPOHUKHOBEHUNSA NPAMOro COSTHEYHOrO CBETA UMM OTCYTCTBUS LIMPKYNALMS BO3ayXa.

Ana nogkntoveHns TepmogatumkoB T[B OormkeH mcnonb3oBaTbCcs Mobon ABYXNPOBOAHbLIN
kabenb ¢ MeaHbIMU xunamu cedervem (0,35...1) MM? 1 obLieit AnnHoi He Gonee 100 M. Mpw
3TOM, 0bLLee conpOTMBIIEHNE NPOBOAHMKOB Kabens He JOMKHO npeBblwaTth 6onee 20 Owm.

Mpn 6onblwon anuHe kabens OnNg KOMMNEHcauMn rnorpewHoCT! N3MepeHns Temnepartypsl,
BbI3BAHHOW  COMPOTUBMEHMEM  MPOBOAHWUKOB, HEOBXOAMMO  BbIMNOMHUTL  KanMBPOBKY
COOTBETCTBYHIOLLErO KaHana naMepeHnsa Temnepartypbl cornacHo 7.4.4.

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

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

Mpn HanMMyMM MOLUHBLIX BHELUHMX WMCTOYHMKOB MOMEX W HaBOAOK Kabenb pekomMeHayeTca
npoknagbiBaTb B 3a3eM/IEHHOM MeTannopykaBe UM NPUMEHSTb SKpaHMPOBaHHbINM Kaberb, aKkpaH
KOTOPOro He06Xo0aMMO COEANHUTL C LUMHOM 3aLMTHOrO 3a3eMIIEHNS.

10.3 lNMogkntoveHne gaT4nKoB AN ynpaBrieHns Hacocamu

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

[na KOHTpoNs HeucnpaBHOCTUM B paboTe HACOCOB MNPUMEHSAIT LaTyuKu-pene nepenaga
aasnenuvs tuna AP-00 nnu aHanornyHble No XxapakTepucTukam, pernenHble KOHTaKTbl BbIXOQHOIo
cuUrHana coctosiHusi paboTbl HACOCOB.

B kauyecTBe KOHTPOSbHbIX AATYMKOB AABMEHUsI NPUMEHSAIOT AAaTYMKN OABNEHUSA C BbIXOAHbLIM
curHanom (4-20) mMA.

10.3.2 Jatumnkmn nogkntodatotcss K TTR (cmoTpu npunoxenHve B) nobbiM ABYXNPOBOAHbLIM
kabenem ¢ cevennem xunsl (0,35...1) MM? 1 06LLeit AnnHOI He Gonee 100 M.

Kabenb npoknageiBatb Ha pacctosiHun He 6nwxke 0,1 M OT cunosbixX Uenen (YMeHbLUNTb
paccTosiHMe MOXHO Tornbko B6nun3n TTR npu BBOAEe Kabens).

Mpy HanMMuMM MOLLHBLIX BHELLUHMX MCTOYHMKOB MOMEX W HaBOAOK Kabenb pekomeHayeTcs
npoknagpiBaTb B 3a3€MMEHHOM MeTannopykase Unn NnpuMeHATb 3KPaHUPOBaHHbLIN Kabensb.

PekomeHgyemas mapka akpaHupoBaHHoro kabensa — KMIMB3 2x0,5 TY 16-705.169-80 wnn
aHarorm4yHbl No xapakTepucTukam.
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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 ANEKTPOCEeTU Yepes aBToMaTUYeCcKne BbIKItoYaTenu.

BHUMAHMUE: SAMNPELWIAETCA BE3 COIMACOBAHNA C MNPEAOMPUATUNEM-
M3rOTOBUTENEM B KAYECTBE HAIPY3KW PENEWHBIX BbIXOOOB MOAOYNSA
YMPABJIEHUA TTR WCMNOJNb30OBATb EMKOCTHYKO HAIPY3KY, HAMPUMEP,
ANEKTPUYECKUE LEMWN, COOEPXALLME AC-DC, DC-DC NPEOBPA3OBATEIJIN.

10.4.2 [Ina nogkro4eHMUst MOXHO NMPUMEHNATb NGO B ABOMHOW U30MSLUMM CUIOBOW Kabenb
W NPOBOA C ceveHneM MegHou xunbl (0,75-1,5) MM,

10.4.3 Hacocbl ¢ notpebnsemon moliHocTbio 6onee 300 BA momkHbl nogkntovatbes K TTR
4yepes NPOMEXYTOUHbIE CUIOBLIE perie, KOHTaKTOPbl UMK NyckaTenu.

10.5 lMopgkntodeHne perynupytoLlero KnanaHa

10.5.1 CxeMbl 3neKTpUYECKNE MNOLKMOYEHNS PErynupyloLLEero KnanaHa K Moaynto
ynpasneHusa npusegeHsl B NpunoxeHun B.

BHUMAHMUE: SAMPELWLAETCA BE3 COIMACOBAHUA C MNPEOMNPUATUNEM-
M3rOTOBUTENEM B KAYECTBE HAMPY3KW PENEMHBLIX BbIXOAOB MOLYNA
YIMPABJEHVNA TTR WCIMOJIbSOBATH EMKOCTHYIO HAIPY3KY, HAIMPUMEP,
SJIEKTPUHECKWME LIEMNWN, COOEPXALLUME AC-DC, DC-DC NPEOBPA3OBATEIJN.

10.5.2 PekomeHOyeTcs NUTaHne perynvpyroLLEero KnanaHa noaknioyaTb K aNeKTpoceT! Yepes
aBTOMAaTMYECKMI BbIKNOYaTENb UNN NpeaoXpaHUTeNb, BblIOOP KOTOPOro onpeaensieTcs ¢ y4éTom
MaKCMMaIbHOrO TOKa Harpysku.

10.5.3 [nsa nogknoYeHMs MOXHO NMPUMEHATL NoboM B ABOMHOM U30MALMM CUIOBOW kabenb
WNK NPOBOA, C ceveHneM MeaHom xunbl (0,75-1,5) mm?.

10.6 lMogkntoveHne nHtepdenca RS-485

10.6.1 [Ona opraHu3aumMmM BHELWIHEro MOHUTOPWHra W ynpaeneHuss paboton B TTR
npenycMoTpeH uHTepdenc RS-485, cxema noakntoveHnsa KOToporo npusegeHa B NpunoxeHum B.

OnucaHne npoToKoNa CBSA3NM WM OEMO-BEPCUs MNporpaMmbl MOHUTOpuHra pabotel TTR
npuBegeHbl Ha cante: www.teplo-sila.com.

PekomeHgyemble mapku kabenss - KBIl1-5e 1x2x0,52 (BHyTpu nomewieHns) un KBII1-5e
1x2x0,52 (BHe nomelleHns) no TY 16.K99-014-2004.

10.7 MNMopgkntodeHne aneKkTponuTaHus

10.7.1 Cxema anekTpudeckas NogKMoveHUss Moaynsa ynpaeneHns TTR K 9NeKTponuTaHuio
npuBegeHa B [punoxeHun B.

10.7.2 TTR pormkeH NoakmnoYaTbCsa K 3NEeKTPOCceTU 4Yepe3 aBTOMaTUYEeCKUA BbIKNKOYaTEe b,
BbIOOP KOTOPOro onpefensieTcs ¢ y4ETOM CyMMapHOM MOLLHOCTY nogkrtoyaembix VM.

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

BHUMAHMUE: MOAYNb YNPABMNEHWA TTR UMEET OBOVIHYIO M30MALMIO
Nno CETU MNMUTAHUA, NO3TOMY 3A3EMIIEHME 3JIEKTPOHHOIO BJ/IOKA HE
TPEBYETCA.
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11. BOBMOXHbIE HENCIPABHOCTUW N CMNOCOBbLI X YCTPAHEHUA

11.1 MNMepeyeHb BO3MOXHbIX HEMCNpaBHOCTEN NpeacTasneH B Tabnuue 11.

Tabnuuya 11

HaumeHoBaHue
HEeUCNpPaBHOCTHU,
BHelWHee nposiBfeHne

BeposaTHasa npuynHa
HencnpaBHOCTHU

MeTopa ycTpaHeHus

1. Mpw BKOYEHUN
HanpsbkeHust cetn — XK n
nHgukaTtop “Pexunm” He
CBETATCA.

1. OTcyTCcTBYET
HanpskeHue NUTaHng.

npOBepI/ITb noaKkriro4yeHne n
HarnnMyne HanpaxxeHnd nntaHug.

2. HencnpaBeH UCTOYHMK
nutaHua TTR.

OTpeMOHTMpOBaTb UCTOYHUK
nutaHna TTR*.

2. Npunbop nepmnogmnyec-
Kv nepesarpyxaeTcs

MNapameTpbl NUTaHNA He
oTBevalT TpeboBaHusam 2.1.

lMpoBepuTb NapameTpsbl
nUTaHus.

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

1. HanpsbkeHune nutaHus
HUXE HOPMbI.

MpoBepuTb HanpsiKeHne
nMTaHus.

2. HencnpasHocTb TTR.

OTtpemoHTupoBaTb TTR*.

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

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

3aMeHUTb NUTUEBLIN
anemMeHT?.

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

1. C6on HacTpoeYHbIX
napamMmeTpoB.

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

2. HencnpasHoctb TTR.

OTtpemoHTMpoBaTtb TTR*.

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

1. Owwmnbka namepeHus
TemnepaTypbl n3-3a obpbiBa
NN 3aMblKaHUSA TTIMHUN
NOAKITHYEHMS.

MpoBepunTb NOAKIOYEHNE
Tepmopgartymka. [pu obpbiBe
NN 3aMblkaHUM NMHKUK Ha KK
B OKHaX A4aT4YMKOB BbIBOAUTCSA
COOTBETCTBYHOLEE coobLieHue.

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

3aMeHnTb AaTymK
TemnepaTypbl unm
OTPEMOHTUPOBATL™.

3. Tun HCX paTtuuka
TemMnepartypbl He
COOTBETCTBYET
yctaHoBneHHoMmy B TTR

Hactpoutb Tvn HCX gatunka
TemMnepartypbl cornacHo 7.4.1
n7.4.3.

7. NngmkaTop pexum
MUraeT KpacHbIM LLBETOM U1
Ha XKW B okHe paboThl
KnanaHa BbIBOAUTCS
coobLLleHne o Hann4nn
owmnbkmn — “A”,

3HayeHune Temnepartypsbl
KOHTPOSbHOMo AaT4yumka
TemnepaTypbl HAXOAUTCSH B
30HE 3alaHHOW aBapuHOMN
TemnepaTypsbl (ycTaBka
“>TaB” unu “<TaB”).

[MpoBepuTb NPUYNHY
aBapUNHOIO 3HaYeHNs
Temnepartypbl.

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

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

1. OTcyTcTBYET
TENSIOHOCUTENb.

MpoBepuTb NPUYNHY
OTCYTCTBUSI TENJIOHOCUTENS

2. HeucnpasHocTb (06pbIB)
Aartymka Hanm4ns TensoHo-
CUTENS NO BXOAY:

“‘D3” — pna cuctemsbl A;

“‘D4” — pna cuctembl B .

MpoBepuTb NOAKMNIOYEHNE.
HacTpoutb gaTumk.
OTpeMOHTMPOBAaTb AaTUYnK*.

3. HenpaBurbHO ycTaHOB-
NeH napameTp YpOBHS
curHana “D3” (cuctema A)
nnun “D4” (cuctema B).

[MpaBunbHO yCTaHOBUTL
YPOBEHb aKTMBHOIO CUrHana
OTCYTCTBMUS TENNOHOCUTENA
(cm. 7.4.2).

-37 -




MpogomxkeHune Tabnuubl 11

HauvmeHoBaHue
HeMcnpaBHOCTMH, Beﬁg:g:;:;-l%vg:ﬂa MeTtopn ycTpaHeHus
BHeELLUHee nposiBneHue
L HemcnpaBHoch (06peiB) [MpoBepnTb NOAKNIOYEHNE.
AatHuka no BXoAy. HacTtpouTb gatumk
9.*** YInoukaTop pexum “‘D5” — ansa cuctemsbl A; OTDEMOHTIDOBATL AATUNK®
MUraeT KpacHbIM LIBETOM U ‘D6” — ansa cuctembl B . P P A '
Ha YKKW B okHe paboThbl 2. HenpaBunbHO yCTaHOB- MPaBUALHO YCTAHOBUTS
HaCcOCOB BbIBOAUTCS neH napamMmeTp YpOBHS
COOO6LLEeHMsA Hann4Yns curHana “D5” (cuctema A) YPOBEHB akinBHOTO C'g'fga
HeucnpasHocTn — “X”. nnu “D6” (cuctema B). HencnpasHocTU (cM. 7.4.2).
3.HeuncnpaBHoCTb B paboTe MpoBepuTb paboTy HAacCOCOB.
HaCcOCOB. OTpeMoHTMpOoBaTb Hacoc*.
[MpoBepuTb NPUYNHY
10. HamkaTop pexum 3HayeHune faBneHns aBapUNHOIO 3HaYeHNs
MUraeT KpacHbIM LUBETOM MU | KOHTPOJSIbHOIrO Aatymka AaBneHus.
Ha XKW B okHe paboThl HaxoguTCs B 30He [MpoBepuTb 3Ha4YeHne n, Npu
HaCOCOB BbIBOAUTCSH 3ajaHHOro aBapunHOro Heob6XxoQMMOCTH, YCTaHOBUTb
coobLleHne o Hann4nm AaeneHus (ycrtaeka “>PaB” 3Ha4yeHue napametpa “>PaB”
aBapum — “P”, unun “<PaB”). n/vnn “<PaB” (cm. 7.5.1, 7.5.2,
7.4.4).
NMpumeyaHusn

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

2** [1pn HencnpaBHOCTUN TepMogaTHMKa HapY>XHOIo BO3Ayxa MoAyfb ynpasneHus byaet
noggepxmBaTb TeMnepaTypy, COOTBETCBYIOLLYIO TeMnepaTypHOMY rpadouKy AN TOYKN MUHYC
10 °C.

Ons cuctembl MBC npun HemcnpaBHOCTU yNpaBnAoLWEro TepMmogaTynka Moayrb
yrnpaBreHus BblAa€T CUrHamM Ha 3aKkpbITUe perynupyroLero KnanaHa.

3*** COHpoc owmnbKn n nepesanyck Lmkna paboTbl HACOCOB NPOM3BOANTCS MPU NOBTOPHOM
(4epes pexum BbIKJ1) yctaHoBKe pexuma KOHTypa ynpasneHunsa Hacocamu (cm. 7.7.1 n 7.7.3).
Mpwn yctaHoBke napameTpa “Tn3” NnpoM3BOANTCA aBTOMaTUYECKNA COPOC OLLNMGBKUN U

nepesanyck uukna paboTbl HACOCOB Yepe3 3adaHHbI MHTepBarn BpeMenn (cMm. 7.5.1, 7.5.2).

12 MPABUNA XPAHEHWA N TPAHCINOPTNPOBAHUA

12.1 Mogynu ynpasnexnus TTR cnegyeT XpaHuUTb Ha cTennaxax B CyXOM oTannvBaemMom
NOMELLEeHNM Npu Temneparype oT nioc 5 po nnoc 40 °C 1 oTHOCUTENbHOWN BRiaXKHOCTU A0 95 %
npu Temnepartype nntoc 35 °C.

12.2 TTR, ynakoBaHHble B Tapy, TPaHCMOPTUPYIOT B 3aKPbITbIX TPaAHCMOPTHbLIX cpeacTBax
(3aKpbITble aBTOMALLWHBI, XeNe3HOAOPOXXHbIE BaroHbl, TPOMbI CyAOB) NpY CreayrLLImMX YCroBUsX
no FOCT 12997-84:

— TeMmnepaTtypa oKpyxatLlero Bo3ayxa oT MuHyc 25 ao nntoc 50 °C;
— OTHOCUTENbHAasA BNaXHOCTb Bo3ayxa 4o (95 + 3) % npu TemnepaTtype 35 °C;
— Bubpaums no rpynne N1.

Mpn TpaHCcnopTUpOBaHUM B camMoreTe MoAynb YynpaeneHuss TTR pasmewarwT B
repMeTM3nMpoBaHHOM OTanIMBaeMOM OTCEKe.

12.3 Tllocne TPaHCNOPTUPOBaAHNA NMpU OTpUUaTEllIbHbIX TemMnepatypax BCKpPbITUE ALLNKOB
MOXHO nNpoun3BOAUTb TOJIbKO MNOCII€ BbIAEPXKN UX B TeyeHue 24 4yacoB B oOTanIMBaemMom
nomMeLwleHnn.
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NMPUNOXEHUE A
(cnpaBo4HoE)

YcnoBHoe 0603HauYeHMne Npu 3akase

—
—
Y]

- 02 A

- 230 - TY BY 690397591.006-2015

Ob6o3HavyeHne TY

Hanps»keHne nutanna: 230 — 230 B, 50 'y

Tepmogatumku: A — Pt 500, Pt 1000

KoHcTpykTnBHOE ncnonHeHne: 02

HaunmeHoBaHue nsgenusa: Moaynbe ynpasnenus TTR

MuHumanbHO Heobxoaumoe anst paboTbl TTR-02A KONMYECTBO TEPMOAATUMKOB U UX TUN
B 3aBUCMMOCTM OT KOHUrypauum npmeeaeHo B tabnvue A.1

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

anI MeuYyaHue - BoamoxHa gononHuTenbHasa nocraBka 4aT4yMKOB TeMmneparypbl,
KOJIM4YECTBO U TUIM KOTOPbIX onpeaenAaeTcd no corfiacoBaHmtio € 3aka34ynkom

NMPUNOXEHUE b
(cnpaBo4HoE)

O6wumin BuAa n rabaputHblie pasmepsbl

142 65
OO 000000 | 00000000 00
Mogayne ynpasneHus TTR-02A
A> Tco= 75° . 0
3 B> Tre= 51° 9 | | )
L

O Pexum \ :

OO0 000000000 | 000000000000

Mecmo nnombuposaHusi

PucyHok B.1 - O6wun Bug n rabaputHele pasmepbl
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NMPUNOXEHUE B
(cnpaBo4HoOE)

CxeMa aneKkTpuyeckas noaknoyYeHumn

230 VAC KoHTyp A KoHTyp B KoHTyp A KoHTyp B Asapwus
L N KP1 KP2  H1 H2 H3 H4 X
A A
I I
' A VA v T
QR VIOIR; QR | IORIRIOIR® QR
1 2 7 8 9 10 11 12 13 14 15 16 17 18 19 20 23 24
L N L-1 -] L1 ~| L L~ L~ L~ L]
230 VAC
TTR-02A-230 “2I'B”, “2CO”, “CO+I'B”
A B TILT2T3_LT4T5_L T6 D1_L.D2 D3_LD4D5_L_D6 11 _L 12
2526 28 29 3031 32 3334 35 36 37 38 3940 41 42 43 44 45 46 47 48
Y IR | IR RIIRIIRIIRIRR
T1|T2 T5(T6 B1l|B2 B3| B4 B5|B6 \L -
t° t° o] t° t° ?

RS-485

[laTunkn Temnepatypsl

D,VICerTH bl€ OaT4HUKN

[asneHune

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

Ha3HauyeHne kKOHTaKToB npuBeneHo B Tabnuue B.1.

Tabnuua B.1
N2 KOHT. HasHa4yeHue N2 KOHT. Ha3Ha4yeHue
1 MNutanue 230 VAC, "L" 28 Bxoa “T1” ansa nogkntoyeHus T1
2 MNutanue 230 VAC,’N" 30 Bxoa “T2” ansa nogkntoyenus T2
3-6 He ncnonbeayetcs 31 Bxoa “T3” ansa nogkntoyvenus T3
7 Knanan KP1 - “OTKPbITb ” 33 Bxoa “T4” onsa nogkntovenus T4
8 Mutanue KP1 - 230 VAC, “L” 34 Bxoa “T5” ans nogkntodvenus T5
9 Knanan KP1 - “3AKPbITb” 36 Bxon “T6” ans nogknto4veHust T6
10 Knanan KP2 - “OTKPbITb ” 29,32,35 | “O6wun” gna nogkntodeHna T1...T6
11 Mutanme KP2 - 230 VAC, “L” 37 BHewHee ynpaBneHne H1 un H2
12 KnanaH KP2 - “3AKPbITb” 39 BHewHee ynpasneHne H3 n H4
13-14 | Pene Hacoca H1 40 Hatyumk 3awmTel H1 n H2 ot cyx. xoga
15-16 |Pene Hacoca H2 42 Hatyumk 3awmTel H3 n H4 ot cyx. xoga
17-18 |Pene Hacoca H3 43 Hatumk paboTbl HacocoB H1 n H2
19-20 |Pene Hacoca H4 45 HaTtunk paboTbl HacocoB H3 n H4
21-22 | He ucnonbayetcs 38,41,44 | “Obwmn” ansa nogkntodenus D1...D6
23-24 | Pene “ABapus” 46 Bxoa 11”7 ana noakntoyeHnsa P1
25 RS-485, “A” 47 “Obwmin” ans nogknioYvenus P1 n P2
26 RS-485, “B” 48 Bxopg “12” pna nogkntodeHunsa P2
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NMPUNOXEHUE I
(cnpaBo4HoE)

MpumMepbl cxeM NPUMEHEHUA B cUCTeMaXx TeNsIoOCHabXXeHus

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

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

|

|

| BC1

; >
: U3 cucmembl

i é? i | N_@Ml' rBC1

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

i T >
|

B mennocems i T6 4? M3 s C;IBCgvzeMbl

< <D 4

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

Mpumep npumeHeHusa: MoOynb ynpaeneHus A1 noddepxueaem 8 O8YXKOHMYPHOU
cucmeme BC 3adaHHyt0o memnepamypy T1 u T5. lpu usmepeHuu memnepamypbl T4 u T6
obecrneyusaem 8 coomeemcmeayueM KOHmMype oepaHu4YeHUe memrepamypbl menioHOCUMmerls,
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
obecrnieyeHusi pagHOMEpPHO20 U3HOoca Hacoco8 OocmyriHbl QyHKUUU rornepemMeHHol pabombi
Hacocos U asmomamu4yecko2o 88oda 8 pabomy pe3epeHO20 Hacoca 8 crlydae HeucripagHocmu
pabomarouwje2o Hacoca.

®dyHKYyUss mepmMoOamyuKos:

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

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

TTR-02
AP,I Pcx

Al "CO+CO” {_ = _II
| H [ 2
I

| B cucmemy
M1 omorineHus 1

—OD4 >

| |
| |
| T1 I
: |
| |
| | | M2 |
| [ - ><__|
| [ U3 cucmembli
i T4 : omonneHus 1
|
|

N3 mennocemu i T3

>

<

B cucmemy
omorneHus 2

|

| i 75

|

i 1 ®_[>< T

: | M4 |

| - ‘@ D4~

76 U3 cucmembi

B mennocemsb i omoriieHus 2

< <

Mpumep npumeHeHusa: MoOynb ynpaeneHus A1 noddepxusaem 8 O8YXKOHMYPHOU
cucmeme omonsneHuss memnepamypHbie 2pagpuku mennoHocumens T1=f(T2) u T5=f(T2) no
nodarowum  mpybonposodam. [lpu usmepeHuu memnepamypbl T4 u T6 obecrnedyusaem
ogpaHu4eHue 8  coomeemcmeyruweM  KOHmype  memrepamypbl — MensoHoCUmers,
go3epawaeMo20 8 cucmemy mennocHabxeHus. [JocmynHa yHKUUS MOHUXEeHUS memrepamypb!
meriioHocumerisi 1o epemMeHHomy epaghuky. Modynb yrnpasneHusi A1 obecrieyusarom yrnpasieHue
Hacocamu u 3awumy npu omcymecmeuu mernsioHocumerns. C yesnbto obecrieyeHUss pagHoOMEPHO20
u3Hoca Hacocoe 0ocmyrHbl hyHKUUU rioriepeMeHHol pabombl Hacoco8 U asmomamu4yecKo20
g8eoda 8 pabomy pe3ep8HO20 Hacoca 8 criydae HeucrpasHocmu pabomarouw,e2o Hacoca.

lNpumevyaHue - [ns eapuaHma peeynupoeaHusi memrepamypbl M0 memriepamypHOMy
epacpuky meririoHocumerns obpamHoz2o mpyboripogoda HeobXxOOUMO Ha Ccxeme [OMEeHsIMb
mecmamu Gamyuku memnepamypnl T1 u T4 0ns koHmypa CO1, TS u T6 dnss koHmypa CO2.

®yHKYUss mepmMoOam4yuKos:

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

Moxem ebInosHAmMb QyHKUUK O2paHu4yeHuUss memrepamypsbi, nodasaemyto rnompebumernto, 8
3asucumMocmu om memriepamypbl MenI0HOCUMerisi U3 menjocemu,

T4 — dam4yuk memnepamypbl mernrnoHocumerns 8 obpamHom mpybornposode CO1T,
ycmaHaenuesaemcsi rnpu Heobxooumocmu. Moxxem 8bInonHsIMb hyHKUUI 02paHUYeHUs
memrepamypbl M0 MECMY yCMaHOBKU;

T5 — dam4yuk memnepamypbl merroHocumers 8 rnodarwem mpybornposode CO2;

T6 — dam4yuk memnepamypbsl mernrnoHocumersnsi 8 obpamHom mpybornposode CO2,
ycmaHaenueaemcsi rnpu Heobxooumocmu. Moxxem 8bInonHsIMb hyHKUUI 02paHUYeHUs!
memrepamypbl M0 MeCcmMy yCmaHOB8KU.
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.3 lNoppepxaHue TemnepaTypHOro rpaduka € 3aBUCUMbIM NPUCOEOUHEHMEM CUCTEMBbI
OTOMNSIEHUSA C NMPUMEHEHNEM TPEXXOLOBOro perynupyrowero knanaHa v 3agaHHon Temnepartypbl
TennoHocutens B cucteme BC.

1
|
H [ 2

| B cucmemy
M1 omonneHus

>

Al "CO+IB” l'_
!
!
!

N3 mennocemu i T3

>

U3 cucmembli
omorneHus

—_——— —— ]
N
=
F——
il%
L

U3 cucmembli

B mennocems i 76 é%
< T N_@ | <

BC
N3 sodonposoda | M4
> >4 Lyt

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

I
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| i 75 | B cucmemy
| | rBC
t 1
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lMpumevyaHue -— [lns eapuaHma peaynuposaHusi memrepamypbl M0 memriepamypHOMy
epacbuky mernsioHocumersisi obpamHo2o mpyboriposoda 8 cucmeme omorisieHUss HeobxoO0uMo Ha
cxeme rnomMeHsimb mecmamu 0amyuku memnepamypsbl T1 u T4.

®yHKYUss mepmMoOam4yuKos:

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

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

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

T5 — damyuk memrepamypbl mersoHocumers 8 nodaruwem mpybornposode BC;

T6 — damyuk memrnepamypbl mernsioHocumerns 8 obpam+Hom mpybornposode BC,
ycmaHaenueaemcsi rnpu Heobxooumocmu. Moxxem 8bInonHsIMb hyHKUUI 02paHUYeHUs!
memrepamypbl M0 MeCMy yCmaHOBKU.
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3aBopckue HacTponku napameTpoB TTR

.1 3aBoackme HaCTPOWKN NapaMeTpoB 1 AnanasoH UX M3MeHeHnsa ans tvna koHtypa “I'B”
npuBegeHsl B Tabnuue [.1.

Tabnuua .1
Ne MapameTp Ofec:-ls::— Ovana3oH :;?:?(a)ﬂg:?(ﬂa
KoHTyp knanaHa
1 | Pexuim paboTbl KOHTypa KnanaHa () cTon,
PO | cror
D), HWXE
2 | MNepwnoa ynpaenenus (paboThbl), cek Tynp (20 - 120) 60
3 | KoadbduumeHT ynpasneHus, cek/°C Kynp (0.2 -2.0) 0.5
4 | Bpems nonHoro xoaa, cek TxoAa (20 — 180) 60
5 | 8agaHHasa Temnepartypa B pexunme “‘HOPMA”, °C T3x (10 — 150) 50
6 | 3agaHHas Temnepartypa B pexume “HMKE”, °C ™ BbIKI1, (10 - 100) BbIKI1
7 | HmwkH1 nopor aBapunHon Temnepatypsbl, °C <TaB BbIKI1, (10 — 150) BbIKI1
8 | BepxHun nopor aBapunHon TemnepaTtypsbl, °C >TaB BbIKI1, (10 — 150) BbIKJ1
9 | HwxHMA nopor Temnepatypbl orpaHnyeHus, °C <Torp BbIKJ1, (10 — 150) BbIKJ1
10 | BepxHuin nopor TemnepaTypbl orpaHudeHns, °C > Torp BbIKJ1, (10 — 150) BbIKI1
11 | HwkHMIA nopor aBapunHoro gaenenusi, MMa <P1(P2) BbIKIT, (0,16 — 2,5) BbIKJ1
12 | BepxHuin nopor aBapuiHoro gaenexus, Mla >P1(P2) BbIKI, (0,16 — 2,5) BbIKJ1
KoHTyp Hacocos
BbIKJ1 BbIKINKOYEH
13 | Pexum paboThbl KOHTypa HacocoB H|_1|1(/§ (%‘;’) Hgch:-Prgl\F/IIE:SO BbIKJ1
Py4H. ynp. PY4YHOWN
14 | Mepvopg oxumaaHua 3anycka Hacoca, cek Tox (20 - 180) 20
15 | MNepwvopg nepesanycka uukna paboTbl, MUH Tn3 BbIKJ1, (10 — 120) 60
HepenbHbii rpadmk paboTtel B pexxkume HOPMA / HUXKE (BbIKIT)
16 | NepBoe BkntoyeHne pexuma HOPM B (MH...Bc) T3X(1) 00:00 - 23:00, --:--
17 | MepBoe BkNtodeHne pexnma HKE B (IMH...Bc) > (1) 00:00 - 23:00, --:-- --i--
18 | Bropoe BkntoyeHune pexvuma HOPM B (H...Bc) T3X(2) 00:00 - 23:00, --:-- --i--
19 | Bropoe BkntodeHue pexuma HUXKE B (IMH...Bc) T (2) 00:00 - 23:00, --:--
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[.2 3aBoackme HaCTpPONKM napaMeTpoB 1 AnanasoH UX M3MeHeHna ansa tuna koHTtypa “CO”
npueeaeHsl B Tabnuue [.2.

Tabnuua .2
Ne MapameTp Ofec:-ls::— Ounana3oH :;?:?(a)ﬂg:?(ﬂa
KoHTyp knanaHa
1 | Pexxum paboTbl KOHTYpa (] cTon,
d
POIEAA. | cron
) HWXE
2 | MNepunog ynpasneHns (paboThbl), MUH Tynp (1 -60) 10
3 | KoacbdpuumeHT ynpasneHus, cek/°C Kynp (0.2-2.0) 0.5
4 | Bpems nonHoro xoga, cek Txon (20 — 180) 60
5 | 8agaHHasa Temnepatypa B pexume “‘HOPMA”, °C T3x Mpacuk TIX=f(T2) Cm. 13
6 | CHmxKeHne Temnepatypbl B pexume “HAXKE”, °C ™ (MuHyc 10.0 — 0.0) 0.0
7 | HnwkHuia nopor aBapuiiHon Temnepatypsl, °C <TaB BbIKIT, (10 — 150) BbIKN
8 | BepxHun nopor aBapuinHon TemnepaTtypsbl, °C >TaB BbIKI1, (10 — 150) BbIKJ1
9 | HmwkHM nopor TemnepaTtypbl orpaHnyeHus, °C <Torp BbIKTI, (10 __150)’ BBIKT
"padpuk Torp=f(T2) (cm. 14)
10 | BepxHuin nopor TemnepaTypbl orpaHudeHns, °C > Torp BUIKT, (10 __150) BBIKTI
paduk Torp=f(T2) | (cm. 14)
11 | HwkHuiA nopor aBapunHoro gaenenusi, MMa <P1(P2) BbIKI1, (0,16 — 2,5) BbIKJ1
12 | BepxHui nopor aBapunHoro aasrneHus, Mla >P1(P2) BbIKI, (0,16 — 2,5) BbIKN
TemnepatypHbiit rpacduk TXi= f(T2)
Makcumym TemnepatypHoro rpaduka f(T2), °C TEmax (10 — 150) 85
Touka TemnepatypHoro rpacdumka f(-25°C), °C TXX(1) (10 — 150) 81
Touka TemnepaTypHoro rpacuka f(-15°C), °C TX(2) (10 — 150) 73
Touka TemnepaTypHoro rpacuka  f(-5°C), °C TXX(3) (10 — 150) 59
13 | Touka TemnepatypHoro rpaguka  f(0°C), °C TH(4) (10 — 150) 52
Touka TemnepaTypHoro rpacuka  f(5°C), °C TXX(5) (10 — 150) 45
Touka TemnepaTypHoro rpacuka  f(10°C), °C TXX(6) (10 — 150) 38
MuHumym TemnepatypHoro rpacuka f(T2), °C TXtmin (10 - 150) 35
CwmelleHve Temnepatypbl rpaduka T=f(T2), °C 1 f(T2) (MuHYC 9.9 — 9.9) 0.0
TemnepatypHbiv rpaduk orpaHudeHms Torp=f(T2)
Makcumym TemnepatypHoro rpacduka f(T2), °C Torpmax (10 — 150) 70
Touka TemnepaTypHoro rpacgpuka f(-25°C), °C Torp(1) (10 — 150) 65
Touka TemnepatypHoro rpacduka f(-15°C), °C Torp(2) (10 — 150) 55
Touka TemnepatypHoro rpacduka  f(-5°C), °C Torp(3) (10 — 150) 45
14 | Touka TemnepaTypHOro rpaduka f(0°C), °C Torp(4) (10 — 150) 40
Touka TemnepaTtypHoro rpaduka f(5°C), °C Torp(5) (10 — 150) 35
Touka TemnepatypHoro rpacduka  f(10°C), °C Torp(6) (10 — 150) 30
MuHumym TemnepatypHoro rpacuka f(T2), °C Torpmin (10 - 150) 30
CwmelweHune Temnepatypbl rpad. Torp=f(T2), °C 1 f(T2) (MuHYC 9.9 — 9.9) 0.0
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MpogomxkeHune Tabnuupbl 1.2

Ne MapameTp O‘*Gec:-ls::- Ovana3oH :;i?(a)ﬂg:?(ﬂa
TemnepatypHbIi rpaduk orpaHndeHms Torp=f(T3)

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

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

KoHTyp HacocoB
BbIKJ BbIKINKOYEH
16 | Pexxum paboTbl KOHTypa HacocoB H|_1|1(/f (%‘)1') Hg%g-Prgl\F/'IEESO BbIKI1
PyyH. ynip. PYYHOU
17 | Nepurog oxmngaHus 3anycka Hacoca, cek Tox (20 — 180) 20
18 | Mepuropg nepesanycka uukna paboTbl, MUH Tn3 BbIKJI1, (10 — 120) 60

HepenbHbii rpadmk paboTsl B

pexunme HOPMA / HVXKE

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

K HacCTpanBaeMbIM NMapamMmeTpaM perynatopa OTHOCATCA Kynp n Tynp

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

Tx
Kynp=0,5-.—, rgoe
ynp ‘/60 a

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

Tynp — onpeaensieT BpeMsi peakumm CUCTEMbI, BbI3BaHHOE YMNpaBnsoLWmMM BO3AENCTBUEM Ha
KnanaH npuv 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.

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

Ana 6onbWMHCTBA NpPUMEHEHWA 3aBoAckad HacTponkum napametpoB  Kynp wn Tynp,
3HayeHus KoTopbiX NpueeaeHsl B MNMpunoxeHnn [, obecneymBaeT onTumarnbHyo paboTy B KOHTYpe
perynmpoBaHunsa KnanaHa.

Mpwn HanUuMn 3Ha4MTEmNbHbIX KonebaHui TemnepaTypbl B cMCTEME HEO6X0AMMO 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) Ecnu B KOHType perynupoBaHusi TemnepaTypbl BO3HUKAKOT konebaHusi, Heobxogumo
aemndupoBaTb CMCTEMY MOHMXKEHNEM Kynp wunu ysenundeHuem Tynp.
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reynnmna KOMMOAHUMN

M TENAOCHAA

FPYNMMNAKOMMAHWUA

3AHMMAETCS MPOM3BOACTBOM U PEAAMIALMEN CACAYIOLLLEM MPOAYKLMM:

PEFTYAATOPHI
AABAEHNY NAACTUHYATBIE
MPAMOTIO TEMAOOBMEHHMKIA
AEMCTBUIA
RDT ET
PEFYAATOPHI BAOYHbIE
AABAEHNA TEMAOBBIE
«AO CEBS» MYHKTbI
RDT-S BTN
KAATTAHBbI KAATTAHbI
NMPOXOAHBIE TPEXXOAOBbIE
CEAEABHBbBIE CMECUTEABHbIE
PEFYAUNPYIOLLUME PEIY AUNPYIOLLUME
TRV TRV-3
MOAY AN LLIKAPHI
YIPABAEHNSA YIPABAEHA4A
MHOTOPYHKUMOHAABHbBIE
TTR-01, TTR-02 TLIY

00O «3aBox Terutocuna»

Jloroiickuii TpakT, 22a, oduc 702,
220090, r. Munck, Pecnybnuka benapych
tel.fax. (+37517) 396-89-16, 396-89-18
e-mail: teplo@teplo-sila.com
www.teplo-sila.com
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