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BHUMAHMUE: NEPEQ YCTAHOBKOM W BKMIOYEHMEM MOAOYNA YNPABJIEHUA
MHOIO®YHKUNOHAJIbHOIO TTR BHUMATEJIbHO N3YYUTE HACTOSALLEE
PYKOBOACTBO MO 3KCIMNYATAUUUN U NACIIOPT.

BHUMAHUE: 3AMNPELLAETCA YCTAHOBKA MOAYNA YINPABJIEHUA MHOIO®YHK-
LUMOHAJIbHOIO TTR BO B3PbIBOOMNACHbIX MOMELUEHUAX

MoHTax anekTpuyeckmx uenen AofmkeH NPou3BOANTLCS B COOTBETCTBUMU C 3MEKTPUYECKOWN
CXEeMOW NMoaKNtoYeHns.

PeMOHT MoryT npon3BoguTb TONBbKO pabOTHUKK, UMeloLLMe paspeLLleHne N3roToBuTens.

N3rotoBuTenb ocTtaBnsieT 3a cobon NpaBO BHOCUTb HE3HAYUTESNbHLIE N3MEHEHUSI B CXEMY U
KOHCTPYKUMIO Npubopa, He BnudaoLwwme Ha paboTy U TeEXHUYECKNE XapaKTEPUCTUKN U3Lenus.

COKPALLEHNA N YCITOBHBIE OBO3HAYEHUA

“'B” - 0603Ha4YeHus TMna KoHTypa “ ropavee BogocHabxeHne” B TTR;
MBC - cucTema rops4yero BOAOCHabXeHus;

KK - xngkokpuctanimyecknn nHamkaTop;

M - UCMNONHUTENBHBIN MEXaHM3M (KnanaH perynmpyoLni, Hacoc);

KP - KnanaH perynmpyroLmmn;

MK - nepcoHanbHbIn KomnbtoTep (M3BM);

CcO - cucTemMa OTONsMeHus;

“CO” - o06o3Ha4yeHna Tnna KoHTypa “cuctema otonnenus” B TTR;

TOB - TepMoaaTyvK U3aMepeHust TeMmnepaTypbl Hapy>KHOro BO34yXa;
TOM - TepMogaTyMK U3MepeHus TemnepaTypbl BO3gyxa B NOMELLEHUN;
TOT - TepMoAaTyMK U3MEPEHUS TeMnepaTypbl TENSIOHOCUTENS B TpybonpoBoae;
TOL - TepmogaTymk umncposon (DS18S20, DS18B20);

“TM” - 0603Ha4YeHna TNa KOHTypa “Temnepartypa B noMmelleHnn” B TTR;
TTR - moaynb ynpasreHus MHOrogyHKunoHarnbHbeii TTR;

OKM - 3nIeKTPOKOHTaKTHbI MaHOMETP.



HacToswwee pykoBOoACTBO MO 3KCNyaTauum COAEPXUT CBEOEHUS N nNpaBuria no aKcniyartayuu
MOAyns ynpasneHns MHoroyHkumoHaneHoro TTR mogndukaumm TTR-01D-230, nsrotosnsemoro
B cootBeTcTBUM C TY BY 690397591.006-2015 n npegHasHayeHHOro Ana paboTbl CUCTEMDI
OTONSIEHUSA UNKN ropsAYero BOAOCHabXeHMS.

YcnoBHoe 0603HayeHve Moayns ynpasrneHus MHorodyHkumoHanbHoro TTR (ganee — TTR,
MOAynb yNpasrieHus) Npu 3akase W B LOKYMEHTauuu OpYyron NpoayKumm, B KOTOPbIX OH MOXET
ObITb NPUMeEHEH, NpuBeaeHo B MNpunoxeHun A.

1 HA3HAYEHUWE N OBNACTb NPUMEHEHUA

1.1 TTR — aBngeTca MUKPOMPOLLECCOPHbLIM C CUMBOJSIbHO-LMAPOBON MHOMKALMEN U3LOESTUEM,
nporpamMmmupyemMmbiM notpebutenem, M npegHasHavyeH ANns aBTOMATUYECKOro YMpaBlieHUs WU
perynmpoBaHnsa nogaden Tenna B CUCTEMbl OTOMAEHUA WM ropsidero BOAOCHAbOXeHus B
passiMyHbIX 06NacTsX NPOMbILLAEHHOCTU, XUTULWHO-KOMMYHaNbHOIO N CEeNbCKOro X03sIMCTBa.

Bo3MoXHO uncnonb3oBaHne mogyns ynpaeneHuss TTR B cocTaBe aBTOMATM3MPOBAHHLIX W
KOHTPONbHO-N3MEPUTENBbHbBIX CUCTEM Yepe3 BCTPOEHHbIN MHTepdenc caasm RS-485.

1.2 TTR obecneunBaeT ynpasneHne ogHMM TPEXMO3NLMOHHBLIM KnanaHoMm 1 paboTy 4o AByxX
HacOCOB B cOCTaBe rpynmnbl “OCHOBHOWN + pe3epBHbIN”.

1.3 B 3aBucmMmoctn ot obbekta perynupoBaHna TTR no3BonsieT peanua3oBaTb cregylowme
dyHKUMN:

- perynupoBaHue TemnepaTtypbl TENOHOCUTENS B 3aBUCUMOCTU OT TeMnepaTypbl Hapy>XHOro
Bo3dyxa (MOroAdHbl KOMMEHCATop) C BO3MOXHOCTbIO 3alinUTbl CUCTEMbl OTOMMIEHUS OT
3aMopaxuBaHus;

- nogaepxxaHne temMrnepatypbl FOpFI‘-IGVI BOAbl HA 3aaHHOM YPOBHE;
- nogaepxxaHue temMmnepartypbl B noMeweHnn Ha 3ajaHHOM YPOBHE;
- BepxHee n/MnNn HUXHee orpaHunyeHue Ttemnepartypbl TEMITOHOCUTENA;

- CHWXKEHMEe TeMrnepaTypbl C Y4ETOM pabounx 1 BbIXOOHbLIX AHEW (BpeMeHHO-TeMNnepaTypHbIN
PEXUM ynpaBneHus Anst Kaxgoro AHS Hegenu);

- ynpaBneHne HacocaMu (OTKMOYEHWEe MNpPU OTCYTCTBMM TEMSIOHOCUTENS, aBTOMaTUYECKUI
BBO/J, PE3EPBHOIO Hacoca B Crly4ae HeMcnpaBHOCTM OCHOBHOrO, nornepemeHHasi paboTta Hacocos
OCHOBHOTO 1 PEe3epBHOI0 C Lerbio obecrneyeHns paBHOMEPHOrO U3HOCca, yNpaBeHue no AaTyuky
TemnepaTypbl, N0 3aaHHO BPEMEHHOWN NporpamMme).

1.4 Mopaynb ynpaBneHus obecneymBaeT [OMArHOCTUKY HanuMuus aBapuUMHOW (HewTaTHOWN)
CUTyauMm W HEeuCnpaBHOCTM YCTPOMUCTBA C OTOOpaxeHWem uX NpUYUHbLI Ha 3KkpaHe XK un
BKIMIOYEHMEM aBapPUMHONO pexuMma Ha WHAOMKATope, PachnoSfIoKeHHOM Ha nepefHen naHenu
nsnenus.

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

- MO 3KCNNyaTaLMOHHON 3aKOHYEHHOCTU ABMNSETCHA U3AennemM BTOPOro NOpPsiAaKa;

- NIpeaHasHayYeHo ans MHPOPMaLNOHHON CBSA3M C APYrMMU U3AENNAMU;

- MO YCTOMYMBOCTM K BO3AENCTBMIO TemnepaTypbl WU BIIAXHOCTM OKpyXKatollero Bo3gyxa
OTHOCMTCS K rpynne ucnonHeHms B4 v npegHasHadeHo AN YCTaHOBKM B 3aKPbITbIX MOMELLEHUNAX C
TemnepaTypon Bo3ayxa ot nnoc 5 go nntoc 50 °C, oTHocuTenbHoM BraxHocTbio 80 % npu nntoc
35 °C n 6onee HM3KMX Temnepartypax 6e3 KoHgeHcauum Bnaru;

- 0 YCTONYMBOCTM K MEXAHUYECKUM BO3OENCTBUAM OTHOCUTCS K rpynne ncnosHeHus L3;

- N0 METPOSIOrMYECKMM CBOWCTBAM OTHOCATCA K W3OEenuaM, KOTOpble He SBMATCS
cpeacTBamMu U3MEPEHUSA U HE MMEIOT TOYHOCTHbLIE XapaKTEePUCTUKN;

- MO YCTOMYMBOCTU K aTMOCHEPHOMY AaBEHWU0 COOTBETCTBYET rpynne ucnonHenns P1 un
obecneunaet paboty npu atmocdepHom gasnenunn ot 84 no 106,7 kla.



2 TEXHUYECKUME JAHHBIE N XAPAKTEPUCTUKU

2.1 OCHOBHble TEXHMYECKME AaHHbIE U XapaKTepPUCTUKM NpuBeaeHbl B Tabnuue 1.

Tabnuuya 1

HaumeHoeaHue napamempa

3HavyeHue

HanpﬂmeHme NMATAHNA:

23072 B, yactora (50 +1) 'y

MoTpebnsaemasi MOLLIHOCTb, He Bonee

3 BA

Tun KOHTYpa ynpaBneHus KrnanaHom

CO, I'BC, TN

KonnyecTtBO NoakntoyaemMbiX HACOCOB

2 (“ocHoBHON +"pe3epBHbIN”)

3awmTa paboTbl HacocoB OT “cyxoro xoga”

Ectb

KonnuyecTBo BbIX040B yrpaBneHns (pene)

4

MapameTpbl penenHoro Bbixoaa

250 VAC, 2 A (cos ¢=0,6)

KonunyecTtBo noaknioyaemblx TepmMoaaTymkoB

1-4*

Tun patynka TemnepaTypsl

DS18B20, DS18S20

[lnanasoH namepsieMblx TemrnepaTyp

MuHyc 50 °C...nntoc 125 °C

,D,MCerTHOCTb 3aaHnAa TeMnepartypbl

1°C

KonnyectBo ANCKPETHbIX BXOO40B

4

MapameTpbl ANCKpeTHOro Bxoaa (Tmn)

“cyxom KOHTaKT”

[nnTenbHOCTb BpeMEHHOro rpaduka 1 Hegens
[VCKpeTHOCTb 3a4aHus BpeMeHH 14
"nmybnHa novacoBoro apxmea, 3anucemn 896

Tun nHTepdenca n NPOTOKOST CBA3U

RS-485, Modbus-RTU

CkopocTtb 0bmeHa, but/c

2400...115200

CteneHb 3aWmThl Kopnyca

IP40 (IP20 — co CTOPOHbI BUHTOBbIX KITEMM)

MookrnoveHne, ceveHne nposoaa

Knemmbl BUHTOBBIE, (0,5-1,5) MM?

MabapuTHble pa3mepbl, MM 90 x 70 x 65
Macca kr, He 6onee 0,35
CpegHuit cpok cnyxbbl, He MeHee 12 net

MpumeyaHue - * TMN 1 KONMYECTBO TEPMOAATYMKOB 3aBUCUT OT 0ObeKTa ynpaBneHus u

cornacoBbIBaeTcs npy ooopMIiEHMM 3aKasa.




3 KOMIMJIEKTHOCTb

3.1 KoMnneKkTHOCTb AOMKHa COOTBETCTBOBAaThL Tabnuue 2.

Tabnuuya 2
HaumeHoegaHue Konuyecmeo
Moaynb ynpaBreHust MHOrogyHKUMOHanNbHbIn TTR, WT. 1
PykoBoaCTBO No akcnnyaraumm, aKs. 1*
MacnopT, 9Ks. 1
YnakoBka, WwT 1

**

[aTtumk namepeHus Temnepartypbl TennoHocutens B Tpybonposoge (TAT)

[aTunk namepeHns TemnepaTypbl HapyxHoro Bo3ayxa (T[B) o

**

HdaTtumk namepeHunsa Temnepartypbl Bo3gyxa B nomerteHum (TAMM)

NMpumevyaHusn

1 * - gponyckaeTcsa NOCTaBMATb OAUH IK3EMMNSISAP PYKOBOACTBA MO SKCnslyaTauum Ha 5
n3genuin npu noctaBke B 0AUH agpec.

2** - MMHUManbHO HEOBXOANMOE KONMMYECTBO TEPMOAATUYNKOB NpuBEAEHO B Tabnuue 3.

3.2 MyHumansHO Heobxoaumoe ans padoTtbl TTR KONMMYECTBO TEPMOAATYMKOB U UX TUM B
3aBMCUMMOCTM OT TMNa KOHTypa yrnpaBreHusi npueeaeHo B Tabnuue 3.

Tabnuuya 3
Tun u konu4yecmeo dam4yuKoe usMepeHuUsi memrepamypbli
Tun koHmypa
Oatumk TAT Hatunk TAB Oatumk TAN Bcero
“CO” 1 1 2
“rB” 1 1
“Tn” 1 1

MpumeyaHue - BoamoxHa JononHUTENbHas NOCTaBKa AaTYMKOB TemnepaTypbl,
KONMYECTBO M TUN KOTOPbIX ONpeaensieTcs No CorfnacoBaHMIO C 3aKa34yMKOM.

4 YKA3AHVE MEP BE3OMNACHOCTH

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

Mo skcnnyaTaunMoOHHOW 3aKOHYEHHOCTM MoAynb ynpasneHns TTR dABnseTcsa u3genvem
BTOPOro nopsiaka, T.e. OTHOCUTCA K U3genusm, Kotopble Heob6xoaumMo pasmMelLLaTtb BHYTpU nsgenus
TpeTtbero nopsagka no FOCT P 52931-2008 npu akcnnyaTauuu.

4.2 Tpwn akcnnyaTaumm U TEXHMYECKOM OOCnyXMBaHUM MOAYNS yrnpasreHns Heobxogmmo
cobnogate Mepbl  NPegOCTOPOXHOCTM B COOTBETCTBMM C  npaBunamym  6e30nmacHOCTy,
YCTAHOB-NEHHbIMW AN [[aHHOro nomelweHnss unu obbekTa, a Takke PYyKOBOACTBOBATbHCA
TKM 181-2009 "lMpaBuna TEXHW4YECKOM IKCnyaTaumm 3neKTPOoyCTaHOBOK noTpebutenen” u
TKIM 427-2012 "MpaBuna TeXHUKN 6e30nacHOCTM Npu aKcnnyaTaumMm aneKTpoycTaHOBOK".

4.3 besonacHocTb akcnnyataumm TTR obecneynBaeTcsa BbiNoNHEHNEM TpeboBaHu U peko-
MeHAauun HaCcTosILWEro pykoBOACTBa MO 3KcnyaTaumm u nacnopra.

-5-



5 KOHCTPYKUMA N NMPUHLNIM PABOTbI

5.1 KoHcTpyKuus

5.1.1 KoHcTpykTuBHO TTR BbINOMHEH B kopnyce Anga kpenneHus Ha DIN-penky 35 mm.
Ha nuueBon noBepxHOCTU kopnyca pacnonoxeHbl XKW, nHankatop pexuma paboTbl U
KHOMKW ynpasreHus. BHelWHUW BuA nepegHen naHenn npuBeaeH Ha pucyHke 1.

| O Mogaynb ynpasnenus TTR-01 '

PucyHok 1 - BHelwHun Bua naHenn nHankaumm n ynpasneHus

Bo3MoXHble cocToAHMA nHanKaTopa «Pexnm» npueeaeHsl B Tabnuue 4.

Tabnuua 4
CocmosiHue uHOukamopa «Pexum» CocmosiHue pabombi TTR
MwuraeT 3enéHbiM LBETOM HopmanbHbIi pexnm paboTbl
"OpUT NOCTOSIHHO 3€NEHLIM LBETOM PaboTa octaHoBrneHa - pexunm « OTaHOB»
MuraeT KkpacHbIM LiBETOM HewTaTHasa cutyaumsa B cucteme ynpaBneHus
"OpUT NOCTOSIHHO KPaCHbIM LBETOM AnnapaTHas HeucnpaBHOCTb TTR

Ha3HauyeHne KHOMOK ynpaBneHus npueeaeHo B Tabnuvue 5.

Tabnuuya 5
KHonka ®PYHKYUOHaNIbHOE Ha3Ha4YeHue
Ny KHorka ebixo0a 8 npedbidyuwee MeH0, OmMeHa ornepauuu
«F» KHorka nepebopa eepmukasibHO20 MEHIO, USMEHEHUE 3HAYEHUS «-»
«=>» KHorika nepebopa 2o0pu30HMasibHo20 MEHK, UBMEHEHUE 3Ha4YEHUS «+»
«Dx» KHorika ebibopa nyHkma MeHr, 8800 3Ha4YeHUS

5.1.2 MoaxnioyeHne BHELLHUX 3NEKTPUYECKMX Lienein Npons3BoanTCs BUHTOBLIMU 3aXXMMamu,
BEPXHUIA N HWKHWUIA P KOTOPbIX pacnosioXeHbl COOTBETCTBEHHO BBEPXY M BHU3Y kopnyca TTR.

5.2 MpwvHumn paboTbl

5.2.1 ABTOMaTU4ECKOE ynpaBrieHMe nogayen Tenna B CUCTEMbI ropsYero BOAOCHabXeHus n
OTOMMEHNA NPOU3BOAUTCH NMyTEM npeobpas3oBaHUA CUrHanoB OT TEPMOLATYMKOB B LMEPOBbIE
3Ha4YeHWs TeMnepaTyp U CPaBHEHUS UX C 3aA4aHHbIMU 3HAYEHNAMN (danee — yctaBkamm).

B 3aBucuMMOCTM OT 3Haka M BeNnUYUHbI paccorfacoBaHUA MoAynb ynpaeneHus TTR
BblpabaTbiBaeT cuMrHanbl ynpaBneHuUsi UCNOSNTHUTENBbHLIMU MEXaHNU3MaMM.

5.2.2 OcHoBon TTR gaBnsieTcs O4HOKPUCTAalbHbIN MUKPOKOHTPOSSEP, KOTOPbIA OpraHusyeT
paboTy BCero msgenusa - maMepsieT BXOOHblE CUrHanbl, MOCTynawLWmMe OT BHELUHUX LaTYUKOB,
NpOn3BOAMT pacYE€TbI, BbIBOOUT MOMNYyYEHHble 3HavyeHus napameTpoB Ha YKKW u, cornacHo c
nporpamMmmon, BoipabatbiBaeT CUrHanbl ynpaBneHusi UCMOMHUTENbHbIMU MEXaHU3MaMMU.

-6 -



6 MHOMKALWNA NHPOPMALIMOHHbBIX MAPAMETPOB

6.1 NHgmkaumsa nHdopmauMoHHbIX napameTpoB BbiBoauTcs Ha XKKW. O6wmi Bu4 CTPYKTYpbI
Nnosib30BaTENIbCKOrO MEHIO MPUBELEH Ha PUCYHKe 2.

Mo Ha3HayeHWIo NONb30BaTENLCKOE MEHIO NpMbopa YCNOBHO pasfeneHo Ha YPOBHN —
BEPXHUI n HMXKHWIA.

YposeHb BEPXHWI nonb3oBaTenbckoro MeHo (Fopu3oHTarbHbIN)

|
KaneHnpapb MeHto knanaHa MeHto HacocoB HacTtpowkn |
[15-03-15|>  [Kk> “CO"| JH> “H1/2'| = _[TTR-01D || |
12.05Bc| 1 ) ’ | % "|Ne160001| |
‘AN IR B 2N N I HRAA I
e L S —— R e ——— T Je——]
A 4 A 4 A 4 A 4 |
S[Pexum K1 | |D[K>  t# ?Apst'ﬂ W[H> Thap1 ?Apxms'ﬁ W|para
d “1 39,0°C = | 724:06 = “|Bpema ¢ :
b & e & e s |
A 4 A 4 Y
=R Pexum H |] WK>  tco '::Z ApXMB'E S|H> Thap2 '::Z Apxms'ﬁ WlNpussakal] ||
d 38,5°C = | 720:00 = - |tepm. 4 |
(N R | 410 T |
A 4 Y
WIK> the '::Z Apxms'& ‘R KoHTyp K | :
- | -05°C| | ® ~ |nactp. |
U e v
A A 4
‘R K> tkH ':'Z Apxms'& ‘R KontypHf| ||
- | 205°C | | & ~ |HacTp. d |
&k & ||
Y v |
‘R K> tas ':'2 Apxua]"™ ‘R Mpaduk K|| | |
----- 1 = ~ |Hepens |
\ N
A 4 |
‘RS CeTteBble ||
~ |nacTp. @ |
Mpumeuanue — “J{) “ - onutensHoe HaxaTtue (He MeHee 4 c) kKHomku “ I “. 3 :
|

YposeHb HVXKHWI nonb3oBaTenbckoro MeHio (BEpTUKarbHbIN)

PucyHok 2 — O6bwas cTpyKTypa nonb30BaTENbCKOro MEHHO

MpumeuaHune - OB6o3sHayeHme “P-L¥” o3HauaeT, uto nepexon Ha yposerb HVKHU
NPOVU3BOAMTCA NPU ANUTEMNLHOM HaxaTun (He MeHee 4 ¢) kHomnku “Lr”,



6.2 YpoBeHb MeHio BEPXHN

6.2.1 YpOBEHb MEHIO BEPXHU npegHasHa4vyeH Ans uHOUMKauMM OKOH MEHI0 KarneHgaps
pearibHOro BpeMeHu, KOHTYPOB YrpaBrieHnsa KnanaHoM 1 Hacocamu, 3aBockoro Homepa TTR.

Mepexoa mexay okHaMyM MEHI0 B Npeaeniax 4aHHOro YpOBHS BO3MOXEH MO HaXXaTu KHOMKK
“©” 1 OpraHn30BaH o LMKIy.

6.2.2 BHeluHWIN BMA OKHa NpOCMOTpa KaneHaaps peasibHOro BpeMeHU nNpuBeLEeH HUXe.

Hama JO-MM-I'T

03-04-16"
Bpemsi Y4:mMM -12:05 BcH-e [eHb Hedenu

Mepexon Ha yposeHb HMDXKHW ans ycTaHoBKM pexumoB paboTbl KOHTypa ynpasreHus
KnanaHoM M KOHTypa ynpaBfieHUs Hacocamu MNpou3BOAMTCS NpWU OAUTENbHOM (He MeHee 4 C)
HaxaTUM KHomku “W” (noapoBHee cMoTpu 7.8).

6.2.3 BHeLluHMI B OKHA NPOCMOTPa MEHIO KOHTYpa yrnpaBfieHUsl KnanaHoM NpuBeaéH HMXKE.

KoHmyp knanaHa Tun KoHmMypa yrnpasneHusi KrnarnaHom

r > (13 9
K CO BkritoyeHuUe KnanaHa 8 CmMopOHY:

Pexum pabombl e |~ o |
T2 LT “T*- omkpbimb; “,“- 3aKpbImb.

Harnuyue owubok: """
“I'IpOGG]'I” - Hem:
“2” - ecmb OWUBKU.

™ Pabomaem ¢hyHKUUST:
“3|“ - ogpaHuYeHue memnepamypesl;

“ mEmu

..... aeapuUHoe ocpaHu4YeHUe memriepamypsbi

Tvn KOHTYpa ynpaBneHus KrnanaHoMm MOXeT NPUHMMaTh CreayoLine 3HaYeHus:

“CO” — nogaepxaHve TemnepaTypHoro rpaguka B cucteMe OTonfeHus;
“'B” — nogaepxaeuve TemnepaTypbl ropsiyen Boabl,

“TN” — nogaoepxaeune TemnepaTypbl B NOMELLEHUN;

“NN” — ynpaBneHne nognuTKon.

NMpumeyaHune - OnucaHve u NpaBuna no aKcnnyaTauum moaynsa ynpasnenns TTR ans
TMNa KoOHTypa ynpaeneHusa knanaHom “IMN” npuBegeHo B AokymeHTe “Mogynb ynpaBneHus
MHOrodyHkumoHanbHbin TTR-01D. (AcnonHeHue ans y3na nognuTku B CUCTEME OTOMSEHUS).
PykosoacTteo no akcnnyataumu. KOHCK. 421232.001 P3.”

Bo3MoXxHble MporpaMmMupyemble Monb3oBaTenemM BapuaHTbl Tuna (anroputma) paboThbl
KOHTYpa ynpaBneHusl KrnanaHoM 1 KOHTYpa yrnpaBreHuss Hacocamu npueeeHbl B Tabnuue 6.

Tabnuua 6
Modugpukayus Koumyp K Konmyp H
TTR (ynpaesieHue KnanaHom) (ynpaeneHue Hacocamu)
TTR-01D “CO” “IB”, “TI” “Bbikn”,"H17, "H2”, "H1/2”, “HT”

Pexunm paboTbl KOHTYpa ynpaBneHus KnanaHom MOXeT NpUHUMaTh Cneayowme 3HaYeHUs:

() - pa6ora ocraHoBneHa (pexum “OcTaHoB”);
— paboTta no BpemeHHon nporpamme (pexum “Nporpamma’);
— paboTa B NOCTOSAHHO HOpManbHOM pexume (pexunm “Hopma”);
— paboTa B NOCTOSAHHO MOHMXEHHOM pexnme (pexmm “Huxe”);
A — paboTa B pexvMe aBTOHACTPOWKM NapameTpoB perynaropa.
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6.2.4 BHelHMN BN OKHA MEHIO KOHTYpa yrpaBrieHns HacocaMn NPUBEOEH HUXeE.

KoHmyp Hacocoe Tun koHMypa pabomel Hacocos

H> *H1/2™ _
Pexum pabombl = | mmat @y | CocmosiHue Hacoca:

7 "EH \[E’ II- [ - eknroven Hacoc 1;
I - eknoueH Hacoc 2.

Hanu4ue owubok

CocmosiHue ABP: " CocmosHue 0amyuKos:

“ok o .
H - pe3ePBHbIU HAaCOC B8KITHOYEH. ‘ n HeuclipasHocmb Hacoca,
O - omcymcmeue meriyioHoOCUMersiA.

Tun KOHTYpa ynpaBneHns HacocamMn MOXeT NPUHUMAaTL crieayroLume 3Ha4YeHUs:
“BbIKIT” — ynpaBneHne Hacocamu BbIKINIOYEHO;

“H1” — paboTta Hacoca 1;

“H2” — paboTta Hacoca 2;

“H1/2” - nonepemeHHasi paboTa Hacoca 1 u Hacoca 2;
“HT“ — paboTa HacocoB Mo AaTyMKy TemnepaTypsbl.

Pexum pa6OTbI KOHTYpa yrnpaBlieHNA HaCoOCaMn MOXeET ObITb cnegyrowmnm:

0 - paboTa octaHoBneHa (pexum “OctaHoB”);
— paboTa B aBTOMaTn4ecKom pexunme (pexmm “lNporpamma’”).

6.2.5 BHelHWA BMAO OKHa npocmoTpa Moaudmkaumm nm 3aBoackoro Homepa TTR npuBeaéH
HUKE.

Modugpukayus TTR

TTR-01D~
Ne160001 -f--m 3asodckoll Homep

Mepexon Ha yposeHb HVDKHWUW pana ycTtaHoBKM KaneHaaps peanibHOro BpemeHu U
HaCTPOWKM MnapamMeTpoB KOHTYPOB YMpaBfeHUs KrnanaHoOM W Hacocamu Mpou3BoauTCa npu
ANUTENbHOM (He MeHee 4 c) HaxaTum kHonku “L” (nogpo6Hee cmotpu 7.2...7.7).

6.3 YpoBeHb MeHio H/KHNIN

6.3.1 YposeHb MeHio HWMXHWW npegHasHaueH Ans 3agaHns pexuma paboTbl KOHTYpa,
BoiBoga Ha XKW Tekywen u3MepeHHOW W apxXMBHOW TemnepaTypbl, HapaboTKm HacOCOB,
YCTAHOBKW KaneHgaps peanbHOro BpeMeHW W nporpammmpoBaHusa agpeca npubopa B ceTn
RS485, a Takke HaCTpPOMKM KaHana u3MepeHus TemnepaTypbl W MapamMeTpoB KOHTYpPOB
yrnpasrieHns KranaHoMm U Hacocamu.

Mepexon mexay OKHaMu MeHKo B rnpeferiax AaHHOro YPOBHSA BO3MOXEH MO HaXaTUK KHOMKK
“{b” 1 opraHmsoBaH no umkny. BosspaT B UCXOAHOE OKHO MeHio yposHs BEPXHWIN nponssoaunTcs
Npu HaxxaTum KHonkm “ K57,

6.3.2 BHewHMn BMO OKHa NpPOCMOTPA MEHI0 TeKYLUMX U 3aaHHbIX 3Ha4YeHUr Temnepartypbl
KOHTYpa ynpaBrieHUs KrianaHoM NpuUBEeOEH HUXKE.

KoHmyp knanaHa ... [ 1, .o | Mapamem
yp -------- .. K> tﬁ N p p

39,0 °C - 3HayeHue napamempa




Ha XK/ B 3aBMCUMMOCTM OT YCTAHOBIEHHOrO TWMAa KOHTypa ynpasBfieHuUs KnanaHoMm MoryT
BbIBOOUTBLCA CrieayoLlmne napameTpbl:

[ — 3ajaHHas TemnepaTypa B HOpManbHOM pexunume paboThl;

(92 — 3agaHHasi TemnepaTypa B NOHWKEHHOM pexume paboTbl;

& — 3afjaHHas aBapuirHas TemnepaTypa;

fco — n3mepeHHasa temnepatypa TA1 (t1) ynpasnstowero anga tuna koHtypa “CO%;

tre — n3mepeHHas temnepatypa TA1 (t1) ynpasnstowero anga tuna KoHtypa “I'B”;

ttn — n3mepeHHaa temnepatypa TA1 (t1) ynpasnsawowero ana tmna KoHTtypa “TI17;

tHB — n3mepeHHas temnepatypa T2 (t2) HapyxHoro Bo3gyxa ansa tmuna koHtypa “CO”;
{kH — namepeHHaa temnepatypa T3 (t3) KOHTPONBLHOrO;

taB — n3mepeHHas temnepatypa T[4 (t4) aBapuiiHoro.

BHelHN BUA MEHI0O NPOCMOTPa apXMBHbIX 3HAYEHUN TeMnepaTyp NPUBELEH HUXeE.

lMapamemp ... [A4 Amoa | OO0-MM: 44

----------- ~..|01-02:10 -
~~~~~~ t3¥= 39 - 3HaveHue napamempa, °C

MepeMeLleHne No apxmey NPOU3BOAMTCS MPU HaXaTUKN KHOMKM “2”, a BbIXO[, C NepexoaoM B
MEHIO MPOCMOTpa criedylowWwero napametpa — npu Haxatus kHonku “F”, 6e3 nepexona - npu
HaXxaTUM KHOMKK “RS”,

6.3.3 BHewHun Bng okHa XK BpeMeHn HapaboTkn HaCOCOB NpUBEAEH HUXKE.

MeHto KoHmypa Hacocos Bpems Hapabomku Hacoca 1(2)

~H> THapl-

HYYYY: MM - 3HayveHue napamempa (Yacbl:MUH).

6.3.4 BHewHuin Bng okHa XKW noyacoBoro apxusa paboTbl Hacoca NpUBEAEH HUXE.

Pexxum pabombi Hacoca L0-MM:q4 (0eHb-mecsy:4ac)

01-02:10 -

CocmosHue damyukos: Tk MM:ICC e 3HaueHue napamempa (MUH.:Cek).

“*” - HeucrnpasHOCMb Hacoca;
“ 0" - omcymcmeue merioHocumerisi.

MepemelleHne No apxvMBy NPOU3BOANTCSA MPU HaXATUM KHOMKM “B”, BbIXOM C NEPEexoaoM B
MEHIO NMPOCMOTpa crefyollero napametTpa — nNpu HaxXaTua KHOMKKU I Ges nepexoga — npu
HaxaTum KHomkm ‘&,
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7 MOAroToBKA K PABOTE

7.1 Obwme nonoxeHus

Mpwn nogrotoBke k paboTte HEOOXOOMMO MOAKMAYUTE MOAYSb YNPaBMEHUS K HanpsiKeHUIo
NMUTaHNA CEeTU B COOTBETCTBMM CO CXEMOW NOoAKMYeHusi, npuBedeHHon B [lpunoxeHun B, u
BbINOSTHUTL NOCneaoBaTenbHO onepaunmn no HacTpownke, npueeneHHble B 7.2 — 7.8.

7.2 [NporpammMmmnpoBaHne 4acoB pearibHOro BpeMeHu 1 aaThl

Mopaynb ynpaeneHust TTR nmeeT BCTPOEHHbIE Yachkl peanbHoro BpemeHu. Mpu noarotoske K
paboTe cnefyeT NpoBEpPUTb NPaBUITbHOCTbL YCTAHOBKM 4YacoB M KaneHaapsi.
[1ns KOPPEKTUPOBKN HEOBXOAMMO COrnacHoO PUCYHKY 2 BOMTU B MeHto «aTta Bpems».

Hama J0-MM-I'T

03-04-16"
Bpemsi H4:MM -12:05 BeH-e [HeHb Hedenu

Bbibop koppekTupyemoro napameTpa (MuraeT) Nnpon3BoguMTCA C NMOMOLLBI HaXXaTUsl KHOMKM
‘D", a U3BMEHEHWe ero 3Ha4YeHWs - C MOMOLLbIO HaXaTus KHonku “&”.

BbIxoa 13 MeH C COXpaHeHueM B MamsaTU YCTPOWCTBA YCTaHOBMIEHHOW OaTbl U BPEMEHMU
NPOU3BOAMTCA MPWU HaxaTum KkHonku “J”, 6e3 coxpaHeHUsi C BOCCTaHOBIEHWEM MPEeXHero
3HaYEHUS — NPU HaXKaTUN KHOMKK 452,

7.3 NporpammmnpoBaHne TepMmoaaTUNKOB

TepmogaTumkn undpossble (ganee - TOL) nogkntoyatotesa K moandukauumn TTR-01D.

[Ons pacnosHaBaHWA, KaXabli TepmoaTyMk WUMeeT CBOW  MHAMBUAYalNbHbIN  HOMEP
(nornyeckun agpec), NPUCBOEHHbIM eMy narotosuternem. Npu nogrotoBke k pabote HeobxooMMO
KakgoMy norMyeckoMy agpecy pAaTuvka, WUCnonb3yemMoro ¢ [faHHbiM TTR, nocTaBuTb B
COOTBETCTBME  KOHKPETHbIN  dom3myeckmn Homep  (t1...t4) u  COOTBETCTBYWOLlEE eMy
PYHKUNOHANbHOE Ha3HayeHue, T.€. BbINOIHUTb NPUBA3KY.

CooTtBeTcTBME (PU3NYECKOrO HOMepa TepmoaTyvMka ero OyHKUMOHAaNbHOMY Ha3HayeHuto
npuBegeHo B Tabnuue 7.

Tabnuua 7
Twun koHTypa K Twun koHTypa H
Ha3sHayeHue gaTymka TemnepaTtypbl
“CO” | “rg” | “Tn” “H1”| “H2” | “H1-2] “HT”

TepmoaaTumnk ynpasngowmn tyn t1 t1 t1 t1
TepmMmogaTymk Hapy>XHOro Bo3ayxa tHB t2 t2*
TepmMmoaaTynK KOHTPOJSIbHbIN tKH t3* t3* t3*
TepmoagaTynk aBapunHbIv taB t4* t4* t4*

MpumeyaHusna

1 Tepmodamyuk ynpaensiroujull SBNSETCA UCTOYHMKOM CurHana 06paTHOl7I CBA3N

TemnepaTtypbl 06bekTa. B 3aBUCMMOCTI OT TUNa KOHTypa perynMpoBaHUs TEPMOLATYNK MOXET
ObITb YCTaHOBNEH Ha obpaTHOM (nogatoem) TpybonpoBoae Unn B MOMELLEHUMN.

TepmModamyuk HapyxHO20 eo3dyxa UCNonb3yeTca ANa 3agaHust OnopHOM TemnepaTypbl
TemnepaTypHOro rpacduka perynupoBaHus ang tmna koHtypa “CO” u, npu HeobxoaumocTw,
TemnepaTypHOro rpaduvka orpaHM4YeHus TemnepaTtypbl TeNNoOHocUTeNa Ans Tuna kKoHtypa “CO”
n“Tn”,
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MpogomxkeHue Tabnuubl 7

TepmModamyuK KOHMPOJIbHbLIU MOXET YCTaHaBNMBaTbCA AN KOHTPONs TemnepaTtypbl B
noboM MecTe 1 B Npouecce perynmpoBaHus He y4acTByeT.

Tepmodamyuk agapuliHbili MOXET YyCTaHaBNUBATLCA AN KOHTPOMS aBapUIMHbIX CUTyauni
B CUCTEME perynupoBaHust U/Mnn BbINONHATE PYHKUMIO orpaHuveHus (bonblue mnv MeHbLue)
TemnepaTtypbl TEMNOHOCUTENSA MO MECTY YCTaHOBKM. [1pn OTCYTCTBUK 3a4aHns aBapUNHON
pyHKUMK (1E ="BbIkN”) U PYHKLUUN OrpaHNYEeHNst TENNOHOCUTENS (t9| ="BbIkn”) TepmogaTymK
aBapPUNHbBIA MOXET BbINONHATE PYHKLNIO JONOSTHUTENbHOIO KOHTPOSTbHOIO.

2 *- TepMOﬂ,aT‘-II/IK MOXeT OTCYyTCTBOBaTb UJ1A, NpU HeobXxoanuMocCTH, yCTaHaBIIMBaTbCA
AOMONHUTENbHO B 3aBMCUMOCTU OT 06bekTa ynpasJiieHUA.

Ecnn npusaska TAL He Gbina npounsBedeHa paHee MM HEOOXOOMMO BHECTU U3MEHEHUS,
cnegyeT Npou3BecTy NporpaMMmMpoBaHne agpecoB TepMoaaTyYMKOB B crefyoleM nopsake:

1. MNopgkniounTe Tepmogatymk K TTR cornacHo cxeme, npuseneHHon B [MpunoxeHun b.
[onyckaeTcs He OTKMYaTb YCTPOMUCTBO OT CETMU.

BHUMAHUE. TMPOLEAOYPA TMNMPUBA3KW TAOLU NPOU3BOAUTCA TOJIBKO NPU
NOAKIMIOYEHUN K MOAYIHO YINPABJIEHUA TOJIBKO OOHOINO TEPMOOATHUKA.

2. Bontn B MeHio «[lpnBsa3ka TepM.» cornacHo pucyHky 3.

3. NpounsBecTn YTeHne n NnporpaMmMmnupoBaHue agpeca.

4. [NpounsBecTn NPoOBEPKY N3MEPEHUS TeMMepaTypbl.

5. lNpun HeobxogmMmocTn, NOBTOPUTL N.1-4 AnNa Apyrmx TepMoaaTyYMKoB.

Mpumep NpmBA3KKM TepMogaTymnka nog Homepom t1 (ynpasnsrowmin) npuBeaéH Ha PUCYHKe 3.

:_ YposeHb BEPXHWI nonb3oBaTensckoro MeHio (Fropu3oHTasbHbI) ]I
| HacTpoiiku KaneHpapb MeHto knanaHa MeHio HacocoB | |
|| [TTR-0ID | J15-03-15|% K> "CO" | S H> H12 2 |
| Ne150001 112:05 Bc | B Ty g Bl
A |
r v B
| R s | |
| ™ | |
| I_B_p_er'_@_' |
| 1 {}4— ____________ XY ¢ Ny e lMpocmomp adpeca tl (t2...t4): |
P MpuBsiska Cﬂ - (Q)F(l)%eo% :)10 g G[Ii:?tzl ) «00000000» - Hem APUES3KU; |
| Tep'\i Cﬂ{} > T a0 Bl «049EA20F» - ecmb npuesi3ka. |
| E_K_O;ITy_p_K_] | Agpectl ‘R Hosbi t1 HmeHue aafng,:‘a tl (2...14). |
| inactp. 1| |© |00000000[* |049EA20F o KkHorike - 8bIx00 be3 |
| E-—q-- T a coxpaHeHusi adpeca. |
| iKontypH1 | [Ampecti] IMo kHonke “ A “ - coxpaHeHue |
| 'HacTp. ¢ I |7 |os9EA20F| (mpuesiska) adpeca tl (12...t4). |
I Sl v I
| | WiTpacuk Ki t1 Mposepka “npussizaHHozo” TALl |
| [ Inenens | 455 °C no Haxamuto kHorku “3 “. |
I Sl v R I
|| BiCerenme |
| |
: (HacTp. _d—l{}-' Mpumeyvanue — “& “ - onutensHoe HaxaTue (He MeHee 4 c) kHomkm “ 4 . :
I I

YposeHb HMXKHUIM nonb3osaTtensckoro MeHio (BepTuKarnbHbIN)

PucyHok 3 - MNMpumep nporpammupoBanus (npueaskm) TOL,
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7.4 lNporpammMmmnpoBaHe napamMeTpoB KOHTYpa yrnpaBfeHnsa KnanaHom

7.4.1 [Ins npocMoTpa uUnu nporpaMMmpoBaHnsi NapaMeTpPoB KOHTypa ynpaBreHus kKnanaHom

HeobxoaMMOo BONTK cornacHo puUcyHKy 2 B MeHto «KoHTyp K HacTp.».

O6Lasn cTpykTypa Nonb30BaTENbCKOTO MEHIO HAaCTPOWKN NMapamMeTpoB KOHTypa yrnpaBiieHus

KnanaHom Ansi cuctemsl otonsieHus (Tun koHTypa “CO”) npuBegeHa Ha pucyHke 4.

YposeHb BEPXHWW nonb3oBaTenbckoro MeHto (ropu3oHTanbHbIif) |

HacTtporiku
TTR-01D |
Ne150001

\HacTp. ¢ |

L 4@

I
KaneHgapb MeHto knanaHa MeHto HacocoB
03-04.16 =N Ks ‘GO | s “H1/2 12| |
03-04-16 K> “CO”, L H>“H1/2” |
12:05 Bc, 0T a__8BL
_____________________________ |
_____________________________ -
& K> Tun MeHto npocmompa-ycmaHo8KU mura KoHmypa. |
! “CO” [ModpobHee cm. 7.4.2. |
P |
:4_ >|K> Tonp MeHro npocmompa-ycmaHoeku repuoda orpoca |
™ ] 15 muH Tonp. ModpobHee cm. 7.4.2. :
I I =
|
L_R_ K> Kynp MeHio npocmompa-ycmaHo8Ku KoaghguyueHma |
-, 1,0c¢/ °C ynpaeneHusi Kynp. NodpobHee cm. 7.4.2. |
| I = |
|
L_R_ K> Txon MeHto npocmompa-ycmaHo8KuU MosIHo20 xoda |
| 60 c knanaHa Txod. MoOpobHee cm. 7.4.2. |
I
: ¢ = MeHto npocmompa-ycmaHo8KU MUHUMabHOU
| WIK> Tumn “ |
e | dnumernbHOCMU umMnyrbca eo3delticmeuss Tumn |
| Of’ C.:(> Ha knanaH. [ModpobHee cm. 7.4.2. |
|
L_R_ Mpaduk K MeHto npocmMompa-ycmaHoeku memnepamypHozo |
! tx=f(tms) epagpuka t3t=f(tHe). ModpobHee cm. 7.4.2, 7.4.3. |
I ¢ = |
if&_ K> tD© MeHto npocmompa-ycmaHo8KU memnepamypabl |
| 3,0°C «Huxe» t2 . [NodpobHee cm. 7.4.2. |
|
[ v > |
L_R_ K> <t MeHto npocmompa-ycmaHo8KuU memnepamypabl |
| BbIKN «Aesapus Huxe» <t & . NoOpobHee cm. 7.4.2. |
i y > |
:53_ K> >t MeHto npocmompa-ycmaHosku memnepamypbi |
| BbIKN «Asapus ebiuwie» >t#. . [NoOpobHee cm. 7.4.2. |
| ¢ |:> |
|
L_R_ K> <ts MeHro npocmompa-ycmaHoeku memrepamypsi |
| BbIKN «OepaHuyeHue Huxe» <t3| . [ModpobHee cm. 7.4.2. |
| v = |
|
IWSIKs >to] MeHto npocmompa-ycmaHo8Ku memnepamypbl |
:‘" > f(tHB) «OepaHuyveHue ebiwe» >t>| . MModpobHee cm. 7.4.2. |
|
! ¢ = MeHto npocmompa-ycmaHo8Ku epaghuka |
|
| | Fpadomk B |
* ) =f (tHB) ozpaHuyeHus memnepamypsi t>| =f(tHe).
| _¢ = [ModpobHee cm. 7.4.3, 7.4.4. |
i I
L_R_ K> AsToH MeHto 3anycka pexuma agmoHacmpouUKu |
BbIKI napamempos peaynsmopa. [To0pobHee cm. 7.4.2. |
I
I

YposeHb HUXKHWI nonb3oBaTensckoro MeHto (BepTuKanbHbIii)

PucyHok 4 - CTpyKkTypa MeHI0 HaCTPOWKN napaMmeTpoB OS5 CUCTEMbI OTOMNSIEHMS
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Obwana cTpyKTypa Nonb30BaTENbCKOTO MEHIO HAacTPOWKN NapamMeTpoB KOHTypa ynpaBneHus
knanaHom ans cuctemol 'BC (Tvn koHTypa “I'B”) npuBeaeHa Ha pUcyHke 5.

:_ ~ YposeHb BEPXHUI nonb3oBaTenbekoro MEHIo (fOpU3oHTanbHbiin) _:
| HacTpoitku Ka_”_et'ﬂa_p_b Meto knanaxa Metto Hacocos | |
L,TTROID | [03-04-161% K> “TBY 1™ JH> *HL/2" |
, >
| [Ne150001 112:05 Be 0Ty 0 el
i B
I _R __ - o
| 'Nata | S[K> Tun MeHto npocMompa-ycmaHo8Ku murna KoHmypa. I
I Bpemsi ¢l | | “rB” ModpobHee cm. 7.4.2. I
o TR I N A~ |
N MpuBsakal B R_ K> Tonp MeHto npocmompa-ycmaHoseKku nepuoda orpoca I
I 'Tepm. o | | 60 c Tonp. [ModpobHee cm. 7.4.2. I
I E KoHTyp K —g :4_ R%_ K> Kynp MeHro npocmompa-ycmaHo8Ku KoaghgpuyueHma I
I HacTp. ¢l [~ 0,5 ¢/ °C ynpaeneHusi Kynp. ModpobHee cm. 7.4.2. I
o R T y = |
I E KoHTyp H | L R_ K> Txopn MeHro npocmompa-ycmaHoeKu rosiHo20 xoda I
| [ hactp. o | 60 c knanaHa Txod. [ModpobHee cm. 7.4.2. I
T
| | RiFes }— - i} | R I F 4 MeHtro npocmompa-ycmaHo8KU MUHUMAarbHOU :
| IFpadwm Ki || K> Tumn dnumensbHocmu umnynsca eo3delicmeusi Tumn |
(HeAens | 0.5¢ Ha kranaH. ModpobHee cm. 7.4.2.
R . v > |
| | RiCeTteBble | | N MeHto npocmompa-ycmaHo8Ku memmnepamypbl |
| HacTp. _Cﬂ_ i “1 s00°C «Hopma» t3x. ModpobHee cm. 7.4.2. |
| & : ] = |
| L_R&_ K> to MeHto npocmMompa-ycmaHo8Ku memnepamypabl |
| ' BbIKJ1 «Huxe» t3 . NodpobHee cm. 7.4.2. |
"
I | = I
| 'WIKk> <t& MeHio npocmompa-ycmaHo8Ku memepamypbi |
* 7 BbIKN «Asapusi Huxe» <t §.. [ModpobHee cm. 7.4.2.
| | ; |
I I = I
I I‘_R_ K> >t MeHro npocmompa- YCMaHOo8KU memrepamype |
| | 70,0 °C «Aeapus ebiwe» >t . [TodpobHee cm. 7.4.2. |
| | vy = |
R [K>  <ts)] MeHio npocmompa-ycmaHo8KU memriepamypbi
I Pid I
| ! BbIKN «OepaHuyeHue Huxe» <t3| . ModpobHee cm. 7.4.2. |
| | v = |
| N K> >tol MeHio npocmompa-ycmaHo8KU memrepamypbi |
Nl BbIK «OepaHuyeHue sbiwe» >t3| . [NodpobHee cm. 7.4.2.
| | N I
|
| ! R I > MeHtio 3anycka pexuma asmoHacmpoUKu |
I > K>B Q?(}OH napamempos pezynsmopa (Tonp u Kynp). I
I ModpobHee cm. 7.4.2. I
I Ly @ |
I I

YposeHb HXXHUW nonb3osaTenbckoro MeHto (BepTyKanbHbIN)

PucyHok 5 - CTpyKTypa MeHI0 HacTpOWMKM napaMeTpoB KOHTYpa ynpaBneHus
ansa cuctemsl BC (Tun koHTypa “'B”)

NMpumeuanue - -4 nepexon B menio yposHst HVXXHUWN npounssoanTcsa npy AnvTensHOM
(He meHee 4 c¢) HaxaTun kHonku “3”.
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O6waa CTpykTypa MEHI0 HACTPOMKM MapamMeTpoB KOHTypa ymnpaBfeHus KnanaHoM Ang
nogaepXXaHusa Temnepartypbl B nomeLeHnn (tun koHtypa “TT1”) npvBeaeHa Ha pUCyHKe 6.

:_ ~ YposeHb BEPXHWM nonb3oBaTenbckoro MeHio (ropuaoHTankHelil) _:
| HacTpotku Kanetpape Meto knanara Mento Hacocos | |
 L,[TTR01D ] 103-04-161 K T 1 JH> HL2" |
| [Ne160001 12:05 B 8T e__elr
47 N
I _R __ - o
| Nata | & K> Twun MeHto npocmompa-ycmaHo8Ku mura KoHmypa. |
| 'Bpemsi ¢l : ! “T” ModpobHee cm. 7.4.2. |
o PR 2 I N |
N MpuBssKka :4_ >|K> Tonp MeHto npocmompa-ycmaHoeku nepuoda orpoca |
| iTepm. ¢ | ! 40 MUH Tonp. ModpobHee cm. 7.4.2. |
| & & | ¢ = |
| & KoHTtyp K _R{ L_R_ K> Kynp MeHto npocmMompa-ycmaHo8Ku KoaghgpuyueHma |
| HacTp. ¢l %~ 0,5¢/°C yripasnerusi Kynp. Nodpo6Hee cm. 7.4.2. |
o 38| ] = |
Y KoHTyp Hi L_R_ K> Txon MeHto npocmMompa-ycmaHO8KU MosIHo20 xoda |
| 'Hactp. ¢ | 60 c knanaHa Txod. ModpobHee cm. 7.4.2. |
I Sl | I . |
TEa ity 1 ! MeHto npocmompa-ycmaHo8KU MUHUMasIbHOU
: RI Mpagomk Ki L_R_ K> Tumn dnumenbHocmu umnysca eo3delicmeusi Tumn :
| (Heaena _{}' : Of C.:(> Ha knarnaH. [TodpobHee cm. 7.4.2. |
|
| | SiCeTesbie | L_R_ K> 3t MeHro npocmompa-ycmaHoeku memnepamypb| |
I'1" Inactp. & : | 24,0 °C «Hopma» t3t. ModpobHee cm. 7.4.2. |
| & | v > |
I :f%_ K> t MeHto npocmompa-ycmaHoeKu memrepamypbl |
I | 20,0 °C «Huxe» 12 . ModpobHee cm. 7.4.2. |
| | v > |
| | WIK> <t B MeHto npocmompa-ycmaHoeKu memmnepamypbl |
| 7 BbIKN «Asapusi Huxe» <t g . ModpobHee cm. 7.4.2. |
| i v = |
| | & K> >t MeHto npocmompa-ycmaroeku memmnepamypbi I
| || BbIKJI «Aeapusi ebiwe» >t . [ModpobHee cm. 7.4.2. |
I | = |
| L_R_ K> <t MeHto npocmompa-ycmaHoeKu memniepamypb| |
| : BbIK/ «OgpaHudeHue Huxe» <t . ModpobHee cm. 7.4.2. |
| : v @ |
| 'W[K> >t MeHto npocmompa-ycmaHoeKu memrepamypb| |
| :4" > f(tHB) «OgzpaHuyeHue 8bie» >t . MModpobHee cm. 7.4.2. |
|
: | X Fpaiwmj MeHto npocmompa-ycmaHoeKku 2pagpuka :
I £ = f(the) ozpaHu4eHus memnepamypsi t- =f(tHe).
| - T o ModpobHee cm. 7.4.3, 7.4.4, |
| | |
| L_R% K> AsToH MeHto 3anycka pexuma aemoHacmpouKu |
| 1 BbIKN napamempos pezynsmopa. lNodpobHee cm. 7.4.2. |
| L @ |
| |

YposeHb HVXKHUW nonb3oBaTenbekoro MeHio (BepTukarnbHbIi)

PucyHok 6 - CTpyKTypa MeHI0 HaCTpONKN napamMeTpoB KOHTYpa yrpaBreHns KnanaHom
ANa nogaep)xaHus TemnepaTtypbl B nomeweHun (Tun koHtypa “TIT7)
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7.4.2 Cnvcok nporpaMmmMmpyemMbIX napamMeTpoB KOHTypa npuBeaéH B Tabnuue 8.
Bxo1 B MEHIO MPOCMOTPa-YCTaHOBKM NapamMeTpa Npou3BoaMTCS NP HaXkaTnm KHomkm “C”.
N3meHeHne napameTtpa (MUraeTt) NPOM3BOOMTCH C MOMOLLLIO HaXATUM KHOMOK “&” (+)  unm

“0r ()

Bbixog 13 MeHI0 ¢ COXpaHeHWeM YCTaHOBIEHHOro 3Ha4YeHUs napameTpa Npou3BoOaAUTCS Mpw
HaxaTun kHonku “J”, 6e3 coxpaHeHWsi C BOCCTAHOBIIEHNEM NMPEXHEro 3HAYEHUs — NPU HaxXaTum
KHoMkn ‘K7,

Tabnuuya 8

lNapa-
mMemp

Ha3HayeHue

Tun

Tun KOHTYpa ynpaBneHus KnanaHom MOXeT NPpUHUMaThb crieyloLmne 3Ha4YeHus:
“CO” — noggepxaHne TemnepaTypHoro rpaguka B CUCTEME OTOMNEHUS;

“'B” — nogaepxaHue 3agaHHOW TemnepaTtypbl BOAbI,

“TIN” — nopaepXaHne 3agaHHON TemMnepaTypbl B MOMELLEHUN.

Tonp*

IMepuod onpoca (BpeMs peakuum CUCTEMbI)— MakcumarbHOe BpeMsi Heobxoanmoe
ANS U3MEHEeHWst TemnepaTtypbl B CUCTEME PerynmpoBaHus nocne ynpasnsaoLwero
BO3ENCTBUA Ha KnanaH. [lnanasoH 3HayeHns napameTpa:

(2-60) muH - anga Tuna KoHTypa ynpasnexHus “CO”, “TI1%;

(10-120) ¢ - anga TMnNa KoHTypa ynpasnexus “I'B”.

Kynp*

Koagppuyuenm ynpaesnieHusi — Bpems paboTbl B CEKyHAAX NpMBoAa Npu U3MEHEHNN
TemnepaTypbl Ha 1 °C. nanasoH 3HavyeHua napametpa — (0,2-4,0) c/°C.

Txon

Bpemsi nosiHo20 xo0da — MOfHOE BPEMS KrnanaHa U3 HUXKHErO NOSOXKEHMS B BEPXHEE.
[unanasoH 3HayeHus napameTpa — (10-180) c.

Tumn

MuHumanbHoe go3delicmeue — MUHUMarnbHasa ANUTENbHOCTb UMMNYyNbCca BO3aen-
CTBUA Ha knanaH. [lnanasoH 3HavyeHusa napameTpa — (0,2-2) c.

tix

Temnepamypa “Hopma’— 3agaHHOe 3Ha4YeHue TemnepaTypbl ropsiyen Boabl B pabo-
Yyee BpeMs ansa tuna koHTypa “IB” un “TM”. na tuna koHTypa “CO” - 3TO BblYUCIEHHOE
no TemnepaTypHOMY rpaduky 3agaHHOe 3HaYeHue TemnepaTypbl TEMIOHOCUTENS.
[unanasoH 3HayeHusa napameTpa: (15-90) °C - gns Tvna kKoHTypa ynpasneHus “I'B”,"TI1”
t1X=f(tuB) °C - onsa TMna KoHTypa ynpasneHus “CO”.

t

Temnepamypa “Huxe”— 3afaHHOe 3HayeHue TemnepaTypbl ropsyen Boabl B Hepabo-
yee Bpems ansa Tuna koHTypa “I'B” n “TMN”. na tnna “CO” — 3agaeT 3Ha4YeHue Temne-
paTypbl, HA KOTOPYK MOXHO CHU3UTb TEMNepaTypHbIN rpadmk B Hepabodee BpeMsi.
[nanasoH 3Ha4YeHns napameTpa:

(10-70) °C unu “Beikn” - gnsa Tuna KoHTypa ynpasnenus “I'B”, "TI17;

(0 -10)°C - ANs TMna KoHTypa ynpasneHuna “CO”.

<t

Temnepamypa “OzpaHu4YeHue HUXe” — 3aJaHHOEe 3Ha4YeHne orpaHn4yeHne Temnepa-
Typbl TENSIOHOCUTENS (MNK BO3Ayxa B nomeLlleHun). MNpu ycnosum, koraa usmepeHHoe
TepMoaaTymKkoMm t4 3HavyeHue TemnepaTypbl taB CTaHOBUTLCA MEHbLLE YCTaHOBIIEHHO-
ro aHaueHus “<t1”, NPUOPUTETOM B YrpaBrieHNUN KrnanaHoOM CTaHOBUTCA nogaepKaHue
3Ha4yeHus TemnepaTypbl taB = <l

[lvana3oH 3HavyeHns napameTpa:

“Bbikn” unu (10 - 70) °C - gns Tuna KoHTypa ynpaenenus “I'B”, "TM";

“Bbikn” unu (10 - 70) °C nnu rpadomk t9|:f(tHB) - Ansa TMna KoHTypa ynpasnenus “CO”.

>t

Temnepamypa “OzpaHuyeHue ebiwe” — 3ajaHHOe 3HaYeHNe orpaHnyeHe Temnepa-
Typbl TEeNnoHocuTens (Unu Bo3ayxa B nomeweHun). MNpu ycnoBuK, Korga namepeHHoe
TepMoaaTyMKoM t4 3HayYeHne TeMnepaTypbl taB CTaHOBUTLCS BOblLe YCTaHOBIEHHOIO

aHaverns “>t1”, npuopuretom B yrnpaBneHun KnanaHom CTaHOBWUTCS NoadepkaHue
3HayeHus TemnepaTypbl taB < ">l

[vana3oH 3HavyeHns napameTpa:
“Bbikn” unu (20 - 120) °C - ona Tuna KoHTypa ynpasnenus “I'B”, "TI”;

“Bbikn” unu (20 - 120) °C unu rpacuk t9|:f(tHB) - Ans TMna KoHTypa ynpasneHusa “CO”.
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MpogomxkeHue Tabnuubl 8
lNapa-
memp

HasHayeHue

Temnepamypa “Aeapusi HU)ke” — 3afaHHO€E 3Ha4YeHMe aBapuNHON TemnepaTypsbl
TennoHocuTens (unu Bosayxa B nomelleHun). Npu ycnosum, korga naMepeHHoe Tep-
MoAaT4YMKOM t4 3HaYeHue TemnepaTypbl taB CTaHOBUTLCS MEHbLUE YCTaHOBMEHHOIO

3HayeHus “<t#’, NPMOPUTETOM B YNpaBfiEHNUN CTAHOBUTCS NOLAEP)KAHNE 3HAYEHUS

[Anana3oH 3HayeHns napameTpa:

“Bbikn” unu (10 - 70) °C - a4ns Tuna KoHTypa ynpasneHus “I'B”, "TM";

“Bbikn” unu (10 - 70) °C - ana Tuna KoHTypa ynpasnenus “CQO”.

Temnepamypa “Aeapusi eblwe” — 3afjaHHOE 3HAa4YEeHNE aBapUNHON TeMnepaTypbl
TennoHocuTens (unu Bosayxa B nomelleHun). Npu ycnosum, korga naMepeHHoe Tep-
MOAATYMKOM t4 3HaYeHne TemnepaTypbl taB CTaHOBUTLCS BonbLUe YCTaHOBIIEHHOMO
3HaYyeHua “>t&”, NPUoOPUTETOM B YNpaBfeHUN CTaHOBUTCA NoaaepKaHne 3HauyeHus
Temnepatypbl taB < “>t#” n nHamkaTop “PexuM” - Ha4MHAeT MUraTb KPacHbIM LIBETOM.
[AnanasoH 3Ha4YeHns napameTpa:

“Bbikn” unu (20 - 120) °C - ansa Tuna koHTypa ynpaenexus “I'B”, "TMN";

“Bbikn” unu (20 - 120) °C - ona Tuna KoHTypa ynpasneHus “CO”".

MoxeT npuHMMmaTh crneaytowme 3HavyeHus: “Bkn” n “Boikn”. MNpu yctaHoBke “Bkn” TTR
CaMOCTOATENBHO NPOU3BOAUT BblUMCIIEHNE 3HaYeHMsa napameTpoB Tonp n Kynp

B TeYEeHMEe BPEMEHMU, 3aBUCALLLEr0 OT 0OObEKTa perynupoBaHus, Ho He 6onee 2 4 - ons
BC n He bonee 6 4 — Ansa cUCTeEMbl OTOMMNEHUS.

NMpumeyaHusn

1MapameTpbl Tonp n Kynp moryt yctaHaBnmBaTbCs HENOCPELCTBEHHO MOSib30BaTENEM
unu BoluncnaTbea TTR B pexume “AToHactporika” (“ABToH"=Bkn).

PekomeHgaumm no nogbopy napameTpoB perynatopa Tonp v Kynp nonb3oBaTenem
npuseneHbl B MNpunoxeHun [.

2 B 3aBMCMMOCTN OT YCTAHOBMEHHOIO TUMa KOHTYpa ynpasreHns KrnanaHoM yCTaHOBKa
HEKOTOPbIX NapaMeTPOB MOXET OTCYTCTBOBATb.

ABTOH

7.4.3 [0nsa npocMmoTpa-yCTaHOBKM TemnepaTypHOro rpaduka perynmpoBaHus Heobxoammo
BOMTY C MOMOLLILIO HaxaTusi KHOMKY “¢J” (CM. puCyHOK 4 ) B MeHIo «[padmkdt t=f(HB)».

BBopg 3HauyeHui TemnepaTypHOro rpaduka (“temnepartypa nogayv - TemnepaTypa HapyXHOro
BO3ayxa”, “TemnepaTypa obpaTtku - TeMnepaTtypa Hapy>HOro Bosayxa’, “rTemnepaTypa CMeLLUaHHOM
BOAbI - TeMnepaTtypa HapyXHoro sosgyxa”) Npou3BoAMTCH NO BOCbMWU TOYKaM OMOPHOM Temrepa-
Typbl (TEMNEpaTypa HapY>XHOro BO3a4yxa), Ha4MHass C MMHUMarnbHOro 3Ha4yeHnst MuHyc 25 °C.

[nana3oH BBOANMBIX 3Ha4YeHun Temnepatyp ot 10 go 120 °C, war yctaHosku 1 °C.

Mpy nNPOMEXYTOYHbLIX 3HA4YeHuAX TemnepaTypbl HapyXHoro Bo3dgyxa TTR BbluucnseT
Tpebyemoe 3HavyeHue 3agaHHON TemnepaTypbl NyTEM annpokcumauumn rpaduka.

Mprmep BHeLWHero BMaa temnepatypHoro rpadmka f(tHB) o6bekTa npmBegéH Ha pucyHke 7.

moyka Ne1

moyka Ne2

moyka Ne3 mouyka Ne6

mouka Ne4 moyka Ne7

mouka Neb mouka Ne8
THB, °C

-30 -25 -20 -15 -10 -5 0 5 10 15

PucyHok 7 - TemnepaTypHbIn rpacmk
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CTpyKTypa MEHI0 MPOCMOTPa-yCTaHOBKM TeMrepaTypHOro rpaduka perynmpoBaHus 1
npumep nporpammupoBaHus Toukn Ne1 rpadonka npuBeaeHbl HUXe.

Y

10: 35 0511 moyku Ne8 memnepamypHo20 epacbuka.

e ]
| Mpadhukt OnopHas memnepamypa (memnepamypa HapyXHo20 8030yxa tHe) |
| :"’ t=f tHB) memnepamypHo20 epaghuka. |
| i d e .-~ Homep mouku memnepamypHoeo epagpuka. |
| | \ 4 ,'/ Pt - |
| | R_ ) d R; tHB' f(1) d MeHto npocmompa-ycmaHo8Kku memnepamypbl tco |
-25: 65 e 25- 65 Muzaem) 0nsi moyku Nel memnepamypHo20 epaghuka.
| - 65 ( ) O. Nel ) |
| v =@ |
| : RE the f(2) MeHto npocmompa-ycmaHoeKku memnepamypbl tco |
-20: 57 1151 mouku Ne2 memnepamypHo20 2paghuka.
o a Ne2 ¢ |
| v =@ |

[ €HI0 MPocMompa-ycmaHo8Ku memrepamypsl tco
I N[ te f(3) M |
| :“ 15 52 011 mouku Ne3 memnepamypHo20 2paghuka. |
o v_= |
| AN ‘fa)‘ ! MeHto npocmompa-ycmaHo8Kku memnepamypbl tco |

| .

o 1151 mouku Nel memnepamypHozo epachuka.
o 0 Nel pamypHozo zpach |
| y = |

[ €HI0 NpocMompa-ycmaHo8Ku memrepamypbl tco
| B we f(8) M |
| |
| |

YposeHb HXKHUW nonb3osatensckoro meHio HACTPOMKA

PucyHok 8 - CTpyKTypa MeHI0 HacTPOWKu1 TemrnepaTypHoro rpaduka

M3meHeHne 3HayeHnsa napameTpa (MuraeT) Npon3BOANTCSA C NOMOLLBIO HaXXaTUA KHOMOK
“ED” (+) Unu n&u (_)

CoxpaHeHue B namaTi TTR yCTAHOBMNEHHOIO 3HaYEHWs NnapaMeTpa HaaTum KHomkm “A”,
6e3 coxpaHeHUs1 C BOCCTAHOBMEHNEM MPEXKHETO 3HAYEHMS — NMPU HAXKaTUU KHOMKKN ‘RS,

7.4.4 B mogyne ynpaeneHus TTR goctynHa yHKUMS BEPXHETO (MU HUXKHENO) OrpaHnYeHns
TemnepaTypbl TENSIOHOCUTESNS NO MECTY YCTaHOBKM TepMmoaaTtymka t4.

B cnyyae ycTtaHOBKM napameTpa orpaHu4eHune Bbille “stA” npwn ycrnosumn, Kkoraa namepeH-
HOoe TepMoAaTyMkOoM t4 3HayYeHue TemnepaTtypbl taB CTaHOBUTLCS Oofblle YCTaHOBIEHHOIO
3HaueHusi “>t>1”, NPUOPUTETOM B YMNpaBfieHUN KrlanaHOM CTaHOBUTCSA nogaepXaHue 3HayvyeHus
TemMnepaTypsbl taB sl Mpwn ycTaHoBKe “>t31"=Bpikn dPYHKUNSA OrpaHUYEHNS BbIKIOYEHa.

B cnyyae yctaHOBKM napameTpa orpaHUYeHne Huxe “<t2” npuv ycrioBuu, Korga n3amepeH-
HOoe TepMoAaTyMkoM t4 3HavyeHue TemnepaTypbl taB CTaHOBUTbLCS MEHbLUE YCTAHOBSIEHHOrO
3HaueHus “<t1” NPUOPUTETOM B YMpaBneHUN KranaHoM CTaHOBUTCHA MnogAepXxaHue 3HavYeHus
TemnepaTypsbl taB 2 “etl, Mpwn ycTaHoBKe “<t>1”=Bpikn dPYHKUNSA OrpaHUYEHNS BbIKIOYEHa.

B cnyyae yctaHoBku napametpa “<t9|”=f(HB) nnu “>t9|”=f(HB) orpaHuyeHue Temnepatypbl
TENNOHOCUTENSA NPOU3BOAMTCA MO TemMnepaTypHoMy rpaduky. B aTom crnyyae B CTPYKType MEHH
HaCTPOWMKM NOSIBMNSAETCA OKHO AN BBOAA rpaduvka orpaHn4YeHnsa Temneparypsbl «Fpad)vu(*l ». Beog
Touek rpacduka t*l”=f(HB) orpaHuyeHus TemnepaTtypbl TennoHocuTens (“Temnepatypa nogayu -
TemnepaTypa HapyXHOro Bo3agyxa”, “rTemnepaTypa obpaTtku - TeMmnepaTypa Hapy>XHOro sosgyxa” u
T.N.) NPOM3BOAUTCS aHaNoOrM4YHO BBOAY TeMnepaTypHOro rpaduka perynmposanms (cm. 7.4.3).

Bxo/, B MEHIO MPOCMOTPAa-YCTaHOBKW napameTpa Npon3BOaUTCS MPU HaxaTum KHomku “¢”,

N3meHeHne napameTtpa (MUraeTt) NPou3BOAWUTCH C MOMOLLBIO HaXaTui KHOMOK ‘B (+) unu
“Ib” (). BbIX0o[ M3 MEHIO C COXpPaHEeHWEM YCTAaHOBMEHHOro 3HaYeHus napameTpa Npou3BOAUNTCA
npu HaxaTum kHonku “”, 6e3 COXpaHEeHUs C BOCCTAHOBMEHMEM MPEXHEro 3HaYeHus — npu
HaXxaTum KHoMkn ‘K.

-18 -



7.5 NporpammmnpoBaHme napamMeTpoB KOHTYypa yrnpasneHus Hacocamm

7.5.1 [Ana npocMoTpa-yCTaHOBKM NMapamMeTpOB KOHTypa ynpaBrfieHuMst Hacocamu Heobxoanmmo
BOWTM COrMacHoO pucyHky 2 B MeHio «KoHTyp H HacTp.».

Ob6wasa CcTpykTypa MEHI0 HacCTpPOMKM napaMeTpoB KOHTypa YynpaBfieHMsi Hacocamu
npueBegeHa Ha pucyHke 9.

:_ ~ YposeHb BEPXHWI Nonb30BaTeNbCKkoro MeHio (ropuaoHTanbHbiin) _:
| HacTpoutkm Kanerpape Metio knanata Metto HacocoB |
| [TTR-01D | 103-04-16 1= K> “CO" 1™ TH> HU2N P |
| [Ne160001 12:05 Bc, LE]____“{EJ LE]____@_H |
e B
I _RS ___________________________ l
I b |
| NaTa | R_ H> Tun MeHto npocmompa-ycmaHo8Ku murna KoHmypa |
| 'Bpemsi ¢ | :" “H1/2” ynpasneHusi Hacocamu. [ModpobHee cm. 7.5.2. |
3 | ] =
: | NaTunk t | : R_ H> ABP Metto npocmompa-ycmarosku ABP. :
| |HacTp. _Cﬂ_ _| i" a [ModpobHee cm. 7.5.3. |
| R Moo i} | RS ¢ 4 MeHro npocMompa-ycmaHo8KU akmueHo20 |
| e IKOHTyp K ' i H> Bxgp, YPOBHS cugHana om 0amuyuka cyxo2o xoda |
| H?ET_f A | Ai3=0 o exody “[]3”. ModpobHee cm. 7.5.4. |
| xS ° al X y = MeHio npocMompa-ycmaHO8KU aKmueHo20 |
| KoHtyp H =» | ">|H> Bxona 3
S| - 40 YpOBHS cugHana om dam4yuka HeucripagHocmu |
|| LHacTR: Cﬂ{;’ | ﬁ - Hacoca 1o exody “f14”. [lodpobHee cm. 7.5.4. |
oY= || |
| 4§: :2:231:": Ki i<__ K>1 I“3 Zeguog nepesam;cga;wmypa Hacocoe Tr3. |
! 00pobHee cm.n.7.5.5.
P A B =~ " |
W!CeTeBble 1. | W[K> Tox lMepuod oxudaHusi cuzHana HeucripagHocmu ToxX.
| 4—: e |
HacTp. ¢ | 20 cek lModpobHee cm.n.7.5.6.
R —— |
| Mpumeuanue — “4{ “ - anutensHoe HaxaTtue (He MeHee 4 c) kHonku “ b “. |
I YposeHb HXKHNW nonb3oBaTensckoro MeHto (BepTUKanbHbIi) Jl

PI/IcyHOK 9- CprKTypa MEHIO HaCTpOI‘/'IKI/I napamMeTpoB KOHTYpa ynpaBrieHnA HaCoCaMu.

7.5.2 Tun KOHTYypa ynpaBrneHns Hacocamy MOXeT NPUHMMAaTL 3HaYEHUs!, CMINCOK KOTOPbIX U
COOTBETCTBYHLLMI UM anroputMm paboTsl npusenéx B Tabnuue 9.

Bxoa B MeHI0 NpoCMOTpa-yCTaHOBKM MapaMeTpa Npov3BOAMTCS MPU HakaTum KHonku “”.
MNameHeHne napameTtpa (MUraeT) NPOM3BOAUTCS C MOMOLLbIO HAXKaTUN KHOMOK “&” (+) unmn “I&” (-).

Bbixog 13 MeHI0 C coxpaHeHueM YCTaHOBIMEHHOIo 3Ha4YeHWsl napamMmeTpa Npou3BoANTCS MNpu
HaxXaTun kHonku “1”, 6e3 CoXpaHeHUs C BOCCTAHOBMNEHNEM MPEXHEro 3HAaYEHUs — MpU HaxaTum
KHOMKM ‘K7,
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Tabnuuya 9

Tun

OnucaHue pabomsi

Bbikn

ynpaeneHue Hacocamu 8bIKITI04Y€eHO.

“H1”

B pabome Hacoc 1.

BkntoyeHa 3awjuma om omcymcemeusi mernsioHocumersisi 1o cuaHarsy Ha exoode “/[]3”.
B cnyyae ycmaHoeku napamempa “ABP’=[]a 600 8 pabomy pe3epgHo20 Hacoca 2
rnpouseodumcs rnpu pasoMkHymom (“Bxod [47=1) unu 3amkHymom (“Bxod [47=0)
KOHmaxkme Ha exode “[]4”.

“H2”

B pabome Hacoc 2.

BkntoyeHa 3awjuma om omcymcmaeusi mersioHocumerisi 1o cuaHasy Ha exode “/[]3”.
B cnyyae ycmaHoeku napamempa “‘ABP’=[]a 800 e pabomy pe3epsHo20 Hacoca 1
rnpouseodumcs rnpu pasoMkHymom (“Bxod [47=1) unu 3amkHymom (“Bxod [47=0)
KOHmMmaxkme Ha exoode “[]4”.

“H1/2”

lNonepemeHHasi paboma Hacoca 1 u Hacoca 2 (Yepe3 Hederl).

BkntoyeHa 3awuma om omcymcemeusi mernoHoCcUmersisi rno cuaHarsy Ha exoode “/[]3”.
lMpu ycmaHoske napamempa “ABP”=[]la u Hanu4usi Ha exode ‘[J4” cuzHana Heuc-

rnpasHocmu 8 pabome Hacoca rpou3sodumcs 8800 8 pabomy pe3ep8HO20 Hacoca.

13 HT”

BkntoyeHue Hacoca 1 npou3sodumcs 8 criydae, koeda 8 KOHmMype yrnpasrneHus
KnanaHa 3HaJyeHue yripasssoweld memnepamypbl cmaHogumcs 6ornbwe 3adaHHOU
memrnepamypebl.

BkntoyeHa 3awuma om omcymemeusi mernioHocuUmersisi ro cueHarsy Ha exoode “/[]3”.
lMpu ycmaHoske napamempa “ABP”=[]a u Hanu4usi Ha exolde ‘[]J4” cuzHana Heuc-
rnpasHocmu 8 pabome Hacoca rpou3sodumcs 8800 8 pabomy pe3ep8HO20 Hacoca.

MpumeyaHue — YcraHoBka akTuBHOro ypoHs (0 unu 1) curHana HencnpaBHOCTM Hacoca Mo
Bxoay “[4” nponssoguTca npu nporpaMmmupoBaHum napameTtpa “Bxog 4”7 (cmoTpu 7.5.4).

7.5.3 Bxog B MeHI MpocMoTpa-ycTaHoBKM napametpa ABP npousBoauTcs npu HaxaTum

kHOMKM “&” (cM. pucyHOK 9). BHELLHWUI BUL, OKHA MEHIO NMPUBEOEH HUXKE.

MameHeHne napameTpa (MUraeT) NpousBOAWUTCS C MOMOLLBIO HAXaTWil KHOMOK “©” (+) unu

().

. H> ABP .| MeHto npocmompa-ycmaHoeku ABP
[a
A
dy N
H> ABP | .. Tekywee cocmosiHue napamempa

------ (Mueaem).

MapameTtp ABP moxeT npuHumaTth 3HadeHne “ABP”=[a unn “ABP”=HerT.

Mpn yctaHoBke napameTtpa “ABP’=[a n B cnyyae HeucrnpaBHOCTM B paboOTe OCHOBHOIO
Hacoca npou3BoauTcs BBOA B paboTy pesepBHoro Hacoca. lNpu cbpoce napametpa “ABP’=HeTt

He NPOoU3BOAMTCHA ONPOC COCTOSIHUSA AaTyMKa HEUCNPaBHOCTU Hacoca no sxoay ‘A4 ”.

CoxpaHeHne B TTR ycTaHOBMNEHHOro 3HayeHust napameTtpa (MuraeT) NpPou3BOLAMTCSA MNpU
HaXXaTun KHonku “¢”, 6e3 COXpaHeHUsi C BOCCTAHOBMEHWEM MPEXHErO 3HAYEHUS — NpU HaxaTum

KHOMKKN “R”.
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7.5.4 Bxoa B MEHIO NPOCMOTpa-yCTaHOBKM NapameTpa akTUBHOMO YPOBHS CUrHana
oT AaTumkoB no Bxoay “A3” unu “I4” Npon3BoOANTCA NPU HaXaTUM KHOMKK “¢1” (CM. pUCYHOK 9).
BHewWwHUN B OKHa MEHI0 NpUBELEH HUXeE.

H> Bxopg-{— MeHto npocMompa-ycmaHoeku
> _ aKmuBHO20 YpOBHsI cuzHana om
A3=1 Oamdyuka rno exody ‘3" ("447).
y
el ' RS
H> Bxog ... Tekywee cocmosiHue napamempa
L7 (muzaem).
A3=1
d

MameHeHne napameTpa (MUraeT) NPOM3BOANUTCS MPU HAXKATUM KHOMOK ‘%" (+) unm “I&” (-).

MapameTp MOXeT MNpuMHMMaTb ABa 3Ha4YeHWA COOTBETCTBEHHO «0» - aKTUBHbLIN YPOBEHb
BXOLHOrO cCurHana «HuU3Kkum» (BXO4 3aMKHYT) unn «1» - akTUBHbIA YypPOBEHb BXOAHOrO CuUrHana
«BbICOKMINY (BXOL PA30MKHYT).

CoxpaHeHne B TTR yCTaHOBMEHHOrO 3Ha4YeHUs napameTpa MNPOM3BOAUTCSA NPU HaxaTuu
KHoMKM “c1”, 6e3 coxpaHeHWs1 C BOCCTAHOBMEHNEM MPEXHEro 3HAYEHUs1 — NMPU HaXaTUN KHOMKN ‘&7

lpumepsbi:

1 lpu ycmaHoske napamempe “Bxod [3”"=1 u pa3oMKHymom KOHmakme Ha exode ‘[]3”
8K/I0Haemcs 3aujuma Hacocoe om “cyxoeo xooa”.

2 [lpu ycmaHoske napamempe “Bxod [A4”=0 3aMKHymbIll KOHMakm Ha exode ‘[]4”
coomeemcmeyem HeucrpasHoOMy COCMOSIHUKO Hacoca U rpu ycmaHoeke napamempa “‘ABP”=[]a
rpou3eooumcs 8K/tO4YeHUe pe3ep8HO20 Hacoca.

7.5.5 YcraHoBka napameTpa Tn3 no3BonsieT nepesanycTuTb LMK yNpaBneHust Hacocamn B
cnyyae HacTynneHusi cobblTust aBapum No ABYM HacocaM. BHelHWin BMO OkHa MeHo npuBenéH
HUKE.

__________________ OKHO MeHI rnpocMompa-ycmaHo8KU
> H> Tns nepuoda rnepe3sariycka Tn3s.
1y
al S
v S 3HayeHue napamempa
H> Tns
1 Y e Texkywee cocmosiHue napamempa
d (muzaem).

MameHeHne napameTpa (MuraeT) NpoW3BOAUTCA MPU HaXATUKU KHOMOK “&” (+) unu el (-)-
[dnana3oH nameHeHus napameTpa (Bbiks, 1...24) 4.

CoxpaHeHne B namsatu TTR yCcTaHOBMEHHOro 3Ha4YeHWs napameTpa NPOU3BOAUTCH MNpwU
Ha>KaTI/II/I%KHOI'IKM “T", 6e3 coxpaHeHUs1 C BOCCTAHOBMEHNEM MPEXHEro 3HAYeHUs — NpU HaxaTum
KHOMKKN ‘™.

7.5.6 TNapameTp Tox obecneumBaeT 3a4ep>KKy Ornpoca CuUrHana HeucnpaBHOCTU Ha BXOAe
“014” npn BKNIOYEHMM HAcoCcoB, paboTatoLmx B rpynne “oCHOBHOM-PE3EPBHbIN”.

YcTaHoBKa napameTpa npon3BoguTcs no meTtoay, NpuBegEHHOMY BblILLE.

[Anana3oH nameHeHunsa napametpa (20...120) cek.
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7.6 MNporpammupoBaHmne HegeNbHOW NporpamMmbl

7.6.1 B pexume “llporpamma” BO3MOXHa YCTaHOBKa ANSA KaXOoro AHA Hegenwn OO OBYX
NnepvoaoB, COCTOSALLMX M3 Hayana v KoHLa BpeMeHU AeNCTBUS yCTaBku TemnepaTypbl t3t “Hopma”
n tD “Huxe” (cMm. pucyHok 10).

t,°C A
t

)

20 Ti% T ™% T T1
I[Is —»| Bt » Cp

v

PucyHok 10 - BpemeHHOW (HeaenbHbIn) rpadmk
Mpn nepexoae BpemeHn cyTok TTR npogomkaeT paboTy No NpeawecTBYOLWEN BPEMEHHOMN
yCTaBKu TemrepaTypbl O HACTYMMeHUss HOBOW.

7.6.2 CTpyKTypa MEHIO HAaCTPOMKM HeaenbHOro rpaduvka u npumep NporpamMmmMmpoBaHuns
BpemeHHoro nepmnoga Ne1 “Hopma” B noHegenbHUK NpuBeaeHbl HUXeE.

:_ ~ Yposerb BEPXHUM NOnb30BaTensckoro MeHio (ropuoHtansHeil) 1|
|| Hacpoiku Kanenaape. MeHio knanara Metito Hacocoe | |
L [TTR01D | 103-04-16 1= K> TR 1 JH> HU21 2] |
| [Ne160001 112:05 B Jal @ __BIr
T e T |
[ B
| Y- R—% LeHb Hedenu: “TIH” - [NoHedenbHUK, “BT” - BmopHuk, “Cp” - cpeda, |
| Rara | { 41"~ Yemeepe, ‘7" - MamHuua, “C6” - cy6boma, “Bc” - 60CKpeceHbe. |
|| Bremad) i |
=X o |
MpwuBaska R_ K>/ t3t -1 R‘ K>t -1 |& __. Bpems (muzaem) nayana pabomesi ycmaexu
| \TEPM. ] | :‘_ MH 07:00 |« -~- MH 07:00)---"""" 8pemeHHo20 nepuoda Nel “Hopma”. |
N T I , |
| | Wi Kontyp K | 'WIK> tD -1 lNopsidkosbili Homep spemeHHo20 nepuoda Nel “Huxe”. |
™ hactp. @] 7 MH 10:00 - Bpems Hayana pa6omsi & “[TH” ycmasku “Huxe”. |
| I ! ! |
| W '_K_0|_-|Ty_p_H_1| E R[k> 3 2} lNopsidkosbil HoMep epemeHHO20 repuoda Ne2 “Hopma”. |
| " hactp. I 7 Mh 18:00-f--------- Bpewms Havana pabomsi & “IH” ycmasku “Hopma”. |
| v O gl v =2 |
| | W [rpaguk K= | WK> t-2-}--"" lNopsiOkoesit Homep spemeHHo20 rnepuoda Ne2 “Huxe”. |
| ] Hepens <—R— - —:4_ | MH 23:00-f--------------- Bpewmsi Hayana pabomesi 6 “[1H” ycmasku “Huxe”. |
| T 2 |
| | "SI CeTesble | :‘_R_: i |
" wactp. @y | L] |
| & ! y = § |
| NS 3 2} [Topsidkoenili Homep epemeHHo20 nepuoda Ne2 “Hopma”. |
| r_ | B¢ 18:00+------ Bpewms Havana pabomesi 6 “Bc” ycmaeku “Hopma”. |
| ! = |
| | WIK> t -2} lNopsiOKoebIl Homep spemeHHo20 nepuoda Ne2 “Huxe”. |
| - Bc 23:00------------"""" Bpewms Havana pabomsi 8 “Be” ycmasku “Huxe”. |
| v = I
| |

YposeHb H/XKHW nonb3oBaTensckoro MeHio (BepTukanbHbIi)

f— ———_——_— —_— —_——_— —_— ———_————— e — e — e — e — —_—

PucyHok 11 - CTpyKTypa MEHI0 HaCTPOWKN BPEMEHHOrO (HeAesibHOoro) rpadumka.
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M3meHeHne 3HadeHua napameTpa (MuraeTt) NPOU3BOAUTCH C MOMOLLbID HaXaTWU KHOMOK
“@” (+) unm “&” (-). OnanasoH nameHeHus napametpa — (0-23) u. Mpu 3HauYeHUn “--:--" BKIOYEHNE
COOTBETCTBYHOLLEr0 TemMnepaTypHOro pexuma wurHopupyetcs u byget npogomkatb paboTtatb
npeablaylias ycraska.

CoxpaHeHne B TTR yCTaHOBMEHHOr0 3Ha4YeHUs napameTpa MNPOU3BOAUTCA NPU HaxaTuu
KHOMKK “C1”, 6e3 COXpaHEHNs1 C BOCCTAHOBMEHUEM MPEXHEro 3HAYEHNst — NPY HaXaTum KHOMKu ‘&7,

MpumeyaHusn
1 lMpwn oTcyTCcTBUM B HedenbHOM rpadmke ycTaBkM TemnepaTtypbl ANs BCEX OHEN Hepenuv
TTR B pexume “lporpamma” 6yaeT nogaepmeaTb 3a4aHHOE 3HaYeHne TemnepaTtypbl « Hopmar

2 [Ina Tuna KoHTypa ynpasneHus knanaHa “I'B” npu yctaHoBneHHOM napameTpe “t2"= Bblkn
BO BpeMsi AENCTBMSA YCTaBkN t3 NpoM3BOAMTCS BbIKMOYEeHNe paboTbl HACOCOB.

7.7 MNporpammmnpoBaHne ceTeBbIX HAaCTPOEK

7.7.1 Mpu nogrotoBke TTR k paboTte B ceTn nHtepdenca RS485 cnenyet npoBeputb U npu
HeobXo0aUMOCTM YCTaHOBUTbL CeTeBble HACTPOMKN — afpec B CETU U CKOPOCTb obmMeHa. [ns atoro
Heob6xoaumMo BoNTH B MeH0 «CeTeBble HAacTp.» (CM. pUCYHOK 12).

Mpumeuanue — “4IL “ - onutensHoe HaxaTtne (He MeHee 4 ¢) KHonku “JL“.

:_ © YposeHs BEPXHUM nonb3oBatensckoro MeHio (TopUsoHTanbHell) 1|
| HacTtpoviku Kanengapb MeHto knanaHa MeHto Hacocos |
| L,TTR01D |2 ,/03-04-161~ K> B 19 JH> HL2' ) |
Ne160001 "112:05 B O g DIy
| ettt L1 L= |
e ______
s }
|
Jara |
—>)
[ Bpenn ¢ |
| . v |
E MpuBsaska R_ CeTteBon Y Cetesoit | MeHio npocmompa-ycmaHoeKu
| \TEPM. 1 | :4_ agp. 1 [«-—-—Hagp. 1 cemeegozo adpeca (Muzaem). |
| s | 2 |
IR | |
| ‘_:L ! | |
| 3 al | v |
| &CeTeBble _R» L__ CkopocTb X CkopocTb d MeHro npocmompa-ycmaHoeku |
| HacTp. ¢ |[€-- - 19200 |e-~- 19200 ckopocmu obmeHa (Muzaem). |
| vy U y = |
| |
| |
| |

YposeHb HXKHUW nonb3oBaTensckoro MeHio (BepTyKanbHbIN)

PucyHok 12 - CTpyKTypa MEHI0 HaCTPOWKM CETEBbLIX NapamMeTpoB

M3meHeHne 3HadeHus napameTpa (MuUraet) NPOM3BOOUTCHA C MOMOLLbIO HaXaTWUM KHOMOK
sq:bn (+) unu “&u (_)

M3meHeHne ceTeBOro agpeca opraHM3oBaHo Mo umkny ot 1 oo 246.

M3meHeHne ckopocTn obmeHa OpraHuM3oBaHO MO UUKIY U MOXET MpuvHMMAaThb criegyolime
3HaveHus: 2400, 9600, 19200, 115200 6uT/c.

CoxpaHeHne B TTR yCTaHOBMEHHOrO0 3Ha4YeHUs napameTpa NPOU3BOAMTCA MPU HaxaTum

KHOMKM “”, 6e3 COXpaHeHWs C BOCCTAHOBIIEHVWEM MPEXHEro 3HAYEHWUS — MPU HaXaTUM KHOMKM
u%u
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7.8 NIameHeHne pexuma paboTbl KOHTYpa

7.8.1 [na u3MeHeHUss pexuma paboTbl KOHTypa YMpaBReHWs KramaHoM WIn KOHTypa
ynpaBneHus Hacocamm HeobxoaMMO BOWTM B COOTBETCTBYHOLLEE MEHK COMMacHO pPUCYHKa,
NpUBEAEHHOIO HUXKE.

NMpumeuanue — “II “ - pnutensHoe HaxaTve (He meHee 4 ¢) kHomkum “ I “.

:_ ~ YpoBeHb BEPXHUW nonb3oBaTensckoro MeHio (ropuoHtanbheit) 1|
| Kanerpapb Metio knanara Meio Hacocos Hactpotku |
 L,]03-04-16] = K> TR TH> “H1/2" = JTTR-01D | =) |
| l12:058c gl 0__B1! "INe160001] |
e
[ S a B
| Pexum K » Pexkum K MeHro npocmompa-ycmaHo8KU pexxuma KOHmypa yrpaesneHusi |
N a 4____53_-@;@) ™ knanaHom. [lodpobHee cmompu 7.8.2, 7.8.3.

| l I —

| Y[ Pexum H @ » Pexxum H MeHto npocmompa-ycmaHo8KU pexxuMa KoHmypa yrnpasreHusi

: N a 4____5_@ o Hacocamu. [TodpobHee cmompu 7.8.4, 7.8.5.

|

|

|

|
|
|
|
4 % |
|
YposeHb H/XKHW nonb3osaTensckoro MeHio (BepTukanbHbIi) |

PucyHok 13 - CTpyKkTypa MEHIO HAaCTPOMKKN pexnma paboTbl KOHTYpa

7.8.2 Pexum paboTbl KOHTypa ynpaBrieHWst KnanaHoM MOXET MpUHUMAaTb creaylolime
3HaYeHus:

0 - paboTa octaHoBneHa (pexum “OctaHoB”);

— paboTa no BpeMeHHon nporpamme (pexum “Iporpamma’);
o paboTa B NOCTOAHHO HOpMarnbHOM pexunme (pexum “Hopma”);
D - paboTa B MOCTOAHHO MOHMXKXEHHOM pexnme (pexum “Huxe”);
N - pa6ota B pexume “Py4Hoir”.

BbIGOp pexmMma Npou3BOAUTCA NepemMeLLEHNEM Kypcopa Npu HaKaTun KHOMKK “=~. Kypcop
BbIOpaHHOIo pexuma Muraer.

CoxpaHeHne B TTR yCTaHOBMEHHOrO 3Ha4YeHUs1 napameTpa MNPOM3BOAUTCSA MNPU HaxaTuu
kHOMKK “C1”, 6e3 COXpaHEHNs1 C BOCCTAHOBMNEHUEM MPEXHErO 3HAYEHUS — NPY HaXaTun KHOMKu ‘&7,

7.8.3 lpwn BbIbOpe pexuma paboTtbl “Py4yHON” NosABNAETCA AOMNOSTHUTENBHOE OKHO MEHH
Ans npoeepkn paboTbl knanaHa (penenHbix Boixogos TTR).
BHewWwHUn BUA OKHa MeHI0 B pexnme “Py4yHoin” npuBenEH HMXe.

KoHmyp knanaHa

-+

‘K> Py4H-

o

Mpn HaxaTum U yaep>kaHUM KHOMKM

“+” (OTKpbITb)

nepemMeLLeHre KrnanaHa B COOTBETCTBYIOLLIEM HaNpaBreHuu.
Mpy HaxaTuM KHOMKM “kS” mpoucxoguT BbIXod M3 pexuma “PyyHoi” ¢ yCTAHOBKOW pexmnma
paboTbl KOHTYpa ynpasreHus knanaHom “OcrtaHoB”.
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HanpaeneHue nepemeweHus:
T - omkpbime;
J - 3akpbimb.
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7.8.4 PexvMm paboTbl KOHTYpa ynpaBrneHUs Hacocamy MOXeT NpUHMMaTh cregyowme
3HaYeHUs:

O - paboTa octaHoBneHa (pexum “OctaHoB”);
— paboTta B aBTOMaTU4ECKOM pexnme (pexunm “Nporpamma’);
TN — paBota B pexxume “PyuHoir”.

BbiGop pexvMma NpousBOANUTCA NepeMelLeHeM Kypcopa Mpu HaxaTun KHoMmku “=~. Kypcop
BbIOpaHHOIo pexuma Muraer.

CoxpaHeHne B TTR yCTaHOBMEHHOrO 3HAYeHUs1 napameTpa MPOM3BOAUTCSA NPU HaxaTuu
KHoMkM “J1”, 6e3 coxpaHeHWs1 C BOCCTAHOBMEHNEM MPEXHEro 3HaYeHNs1 — NPU HaXXaTum KHOMkn ‘K7

7.8.5 lNpu BbIGOpE pexrnma “Py4yHON” nosiBNsieTCA JONOSHUTENBHOE OKHO MEHHO MPOBEPKU
paboTbl HacocoB (penerHbix BbixogoB TTR), gaTtumMka cyxoro xoga (Bxoa “A5”) n paTtymka
HeucnpaBHOCTU HacocoB (Bxog “[06”).

BHewWwHUN BUA OKHa MeHI0 B pexnme “Py4yHoin” npuBenEH HXe.

KoHmyp Hacocos Pexum “Py4Hol”

H> Pyun
CocmosiHue exoda “[]5” u ‘6™ =t ¥R BIA"" CocmosiHue Hacoca.
“@” - 8bIcoKOe (pa3oMKHym); | - exmoyen Hacoc 1;
‘H” - Hu3koe (3aMKHym). I - eknroueH Hacoc 2.

“on

Mpn HaxkaTnmn 1 yaep>kaHUM KHOMKK unn “+” Nnpon3BoanTCs BKIKOYEHNE COOTBETCTBEHHO

Hacoca 1 unu Hacoca 2.
BHUMAHMUE: 3ALLMUTA HACOCOB B PEXUME “PYYHOW” OTKIIOYEHA.

Mpy HaxxaTUM KHOMKWU “kS” npoucxoauT BbIXoA U3 pexuma “PydyHoln” ¢ yCTaHOBKOW pexuma
paboTbl KOHTYpa ynpasneHus Hacocamu “OcTaHoB”.
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8 NMOPAOOK PABOTHI

8.1 Paboty ¢ TTR npoBoguTb B cnegytowemM nopsigke:
1 MoarotoButb TTR K paboTe B cooTBeTCTBUM C TpeboBaHnammu pasagenos 7 n 10.

2 BkntounTb NUTaHMe.

lMocne camoTecTMpOBaHUA MOAyMb yNpaBneHUsa nepexoauTt B pexnm paboTbl yrnpaBreHus
KnanaHoM 1 HacocamMu, yCTaHOBIEHHbIM NONb3oBaTeniem cornacHo 7.8.

3enéHbin uBeT uHamkatopa «PeXwum» CcOOTBETCTBYET HOpMarbHOM paboTe yCTponcTBa wu
OTCYTCTBMIO aBapunHbIX (HEWTaTHbIX) CUTyauun B cucteme ynpasneHus. [lpu aToMm, muraHue
NHOMKaATOpa COOTBETCTBYET aBTOMATUYECKOMY pexumMy paboTbl KOHTYpa (pexunm “Mporpamma’), a
OTCYTCTBME MUTraHuUs nHamnkatopa — pexunmy “OctaHoB”.

3 lNMpu npoBegeHnn nyckoHanago4vHbIX paboT pekoMeHayeTcs NpOBECTU NPOBEPKY paboThbl
KnanaHa perynupyroLlero u Hacocos B pexume «Py4yHon» (cmotpu 7.8.3, 7.8.5).

4 MNpn HeOBXOANMOCTN N3MEHEHNSA KaKUX-NNMBO HacTpoek paboTbl KOHTYPOB MPOU3BECTU
nepenporpamMmmMmmpoBaHue napameTpoB TTR cornacHo pa3geny 7.

9 TEXHUYECKOE OBCITYXVBAHNE

9.1 TexHuyeckoe 06GCnyXMBaHME MNPOBOAMTCS C Lenbio obecneyeHus HOpMarbHOro
bYHKUMOHMPOBAHMSA YCTPOWCTBA W COXPAHEHUSI €ro XapakTEepUCTUK B TEYEeHWe BCEro Ccpoka
3KCnnyaTauum.

9.2 T[epuoguyHOCTb paboT MO  TEeXHUYECKOMY OOCMNyXMBAHUIO YCTaHaBNMBaETCS
noTpebuTenem, HO He pexxe OQHOro pasa B rof.
B komnnekc npodunakrnyecknx paboT No TeXHUYECKOMY 06CINyKMBAHMIO BXOAAT:

- BHELUHWIA OCMOTP YCTPOWCTBA, yaaneHue nbinv, crnegoB Bnaru;
- MpOBepKa COCTOSIHNSA BHELLUHUX NOAKMIOYEHWUN;
- npoBepka paboTocnocobHOCTH.
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10 MOPAOOK YCTAHOBKN N MOHTAXA

10.1 YctaHoBka TTR

10.1.1 MoHTaxx ©n yctaHoBka TTR [OMKHbI MPOU3BOAUTBLCA  KBaNUOUUUPOBAHHLIM
nepcoHanoM B CTPOrOM COOTBETCTBUM C TpebOBaHMAMM HACTOSLEr0 pPyKOBOACTBA MO
aKcnnyaTauun n yTBEPXKAEHHOIO NPOEKTA.

He ponyckaetcsa yctaHoBka TTR uMelOWUX BUANMbIE MEXaHUYECKNE MOBPEXOEHUS U Hapy-
LUeHne 3aBOACKUX Nnomo.

10.1.2 Mogynb ynpaBneHus yctaHaBnueawT Ha DIN-penky 35 MM B BepTuKanbHOM
nonoxeHnn B mecte, obecneyvmsaroLemM XOpoLUni SOCTYN NPU MOHTaXe 3nekTpu4ecknx kabenen,
a Takke Onsa ganbHenwen aKcnnyataumm u 06CnyxmeaHuu.

Mo akcnnyaTaynoHHOW 3akoHYeHHOCTU TTR aBnaeTca nsgenMem BTOPOro nopsaka, T.e.
OTHOCMUTCS K U30enusam, KoTopble HeobXoanMOo pasmellaTb BHYTPU U3AENUsa TpeTbero nopsaka no
FOCT P 52931-2008 (npu akcnnyatauum — B 3aWMTHOM Kopnyce, wkadax u T.n.)

10.2 MoHTax TepmoaaTynKoB

10.2.1 B 3aBMCUMOCTM OT MeCTa YCTaHOBKN U KOHCTPYKTMBHOIO UCMOMHEHUS TepMOdaTUMKN
YCINOBHO NoApasaensioTcs Ha creayowme HaMMeHOoBaHUS:

TOT - TepmogaTyuk TENSIOHOCUTENS, NPeAHa3Ha4YeHHbIM 515 YCTaHOBKM Ha TpybonpoBos;

TAB - TepmogaTynK HapPY>XHOro BO3ayxa;

TOMN - TepmogaTymk NoOMeLLeHNd, NpegHa3HaYeHHbIN AN N3MepPeHnst TemnepaTypbl
BO34yXa B NOMELLEHNN.

O6waga cxema nogkrtoyeHnst TepMmoaaTymkoB K TTR BbINOSTHAETCA NO cxeme, npusegeHHOMN
B NpunoxeHunn B.
Mpumepbl (TMNOBbLIE) CXEM YCTAHOBKM TEPMOLATYMKOB npuBeneHbl B [punoxeHuu I

MoaknoyeHne TepMoaaTYMKOB MPOM3BOAUTCA NO ABYXMPOBOLHON CXeMe nocnefoBaTefibHO
- apyr 3a gpyrowm. Npu TemnepaTtype TennoHocutens soiwe 100 °C, nogknoveHne TepMmogaTymka
peKkoMeHayeTCcsa NPOn3BOAUTb MO TPEXNPOBOAHON CXeme

10.2.2 MoHTax TepmogatumkoB TAT Ons u3MepeHus TemnepaTypbl TensioHOCUTENS
Npon3BOAMTbL TakuM 06pasoMm, YTOOblI aKTMBHbLIN SNEMEHT, PACMONIOXEHHbIA HA KOHUE AaT4yuka,
pacnonarasncg Ha ocu Tpybonposoaa.

Mpn MOHTaxxe TepMogaTymMKa NnoA Yriom akTUBHbBIA 3NIEMEHT AaTynMka OOMMKeH ObiTb Hanpas-
NeH HaBCTpeYy NOTOKY TEMNSIOHOCUTENS.

MoHTax TepmMoLaTuYMKOB AO0SMKEH ObiTb BbIMNOMHEH C MOMOLLbIO BBApEeHHOM B TpybonpoBoA
BOObILWKN N YyCTAaHOBNEHHOW B HEE MMNb3bl. [Ns ynyyweHus Tennonepeaadn rmnb3y Heobxogmmo
3anonHUTb Macnom.

Ana nogknoyeHns TepmogatynkoB K TTR gomkeH ncnonb3oBaTbca nNtobon ABYXNPOBOAHbIV
kabenb ¢ mMegHbiMu xunammn cedeHmem (0,35...0,75) MM? 1 obLen anvHow He Gonee 100 M.
PekomeHgyemasn mapka kabensa no TY 16.K99-014-2004 gnga cxembl NOLKTHOYEHWS:

* IBYXMPOBOOHOM — KBIIM-5e 1x2x0,52, KBINBIM-5e 1x2x0,52;
* TpéxnposoaHon (t>100°C) — KBII1-5e 2x2x0,52, KBIBI1-5e 2x2x0,52.

KaGenb npoknagbiBath Ha pacctoaHnm He 6rnvke 0,1 M OT CMNOBbIX Lenen. YMeHbLWNTb
paccTosHne MoXHO Tonbko B6nm3m TTR npu BBoae kabens.

B mecTtax Hannunsa MOLLHbIX BHELLIHMX UCTOYHMKOB NMOMEX M HaBOAOK kabenb pekomeHayeTca
npoknagbiBaTb B 3a3eMSIEHHOM MeTannopykaBe WM MNPUMEHSTb 3KPaAHUPOBAHHLIN Kabenb,
9KpaH KOTOpPOro HeobxoguMmMo CcoeauHUTb C LUMHOW 3awuTHOro 3aseMneHusi. PekomeHgyemas
Mapka akpaHupoBaHHoro kabens — KMIB3 2x0,35-0,5 TY 16-705.169-80.

10.2.3 MoHTax TepmogaTtumkoB T[OB Ana m3amepeHUs HapyXHOW TemnepaTtypbl BO3adyxa
HeoOXxoaMMO npoM3BOAMTL Ha BbICOTE OKOMo 2/3 obuwen BbICOTbI MNEPBOro adTaxa, Ha
NEerkogoCTyNHOM ANt MOHTaXa MecTe.
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Ana 3awuTbl OT NPAMOro BO3AEWCTBMS COSHUA TepModaTyMK peKoMeHOyeTCs 3akpbiTb
3aLNTHBIM KOXYXOM. TepMoaaTyuk OOMMKEH HaXOAMUTbCA Ha COMHLUE TONbKO B Cry4vae, Korga OH
OOJTKEH KOMMEHCUPOBATb COSTHEYHOE OCBELLEHNE MTTaBHbIX MOMELLEHUN.

Tepmogatumkmn TB nogkntoyaoTcsa No ABYXNPOBOAHOM cxeme (CMOTpU npunoxeHue B).

Ansa nogkntoveHnsa TepmoaatynkoB TOB aormkeH ncnonb3oBaTtbes Kabenb ¢ ABYMSA MeOHbIMU
xunamu, ceveHnem (0,35...0,75) MM? 1 obLLel AnuHoii He Gonee 100 M. PekomeHayemast Mapka
kabens — KBIM-5e 1x2x0,52, KBINBI1-5e 1x2x0,52 nnn aHanorn4yHbi No XxapakTrepuctmkam.

Kabenb npoknagbiBaTb Ha pacCTosHun He G6nvke 0,1 M OT cunoBbIX Lenen. YMeEHbLIUTb
paccTositHne MOXHO Tornbko B6rm3n TTR npu BBOAe kabens.

Mpy HanNMuMM MOLLHBLIX BHELIHUX WMCTOYHUMKOB MOMEX M HaBOAOK kabenb pekomeHayeTcH
nNpoknaabiBaTb B 3a3eMfEHHOM MeTanfiopykaBe WM MNPUMEHATb 3KpaHUPOBaHHbI kabenb,
9KpaH KOTOpOro HeobxoAUMO COeAMHUTb C LUMHOW 3alUTHOro 3a3emMreHus. PekomeHayemas
Mapka aKkpaHupoBaHHoro kabena — KMIB3 2x0,35-0,5 TY 16-705.169-80.

10.2.4 MoHTax TepmogatymkoB TN HeobxoanumMo Npomn3BoaAnTb B NOMELLEHUN, BbIBpaHHOM
3a 3TanoHHOe, Ha cTeHe Ha ypoBHe (1,5-2) m oT nona.

Heponyctnmo yctaHaBnmBaTb AaTyMKM pSaoM C UCTOYHMKaMu Tenna (ObitoBble npubopbl,
HacTeHHble Namnbl OCBeELLeHUs, TpyObl oTonuTenbHonm cuctembl M BC), a Takke B mMmecTax
NPOHUKHOBEHNSA NPAMOro COSTHEYHOrO CBETA UMM OTCYTCTBUSA LIMPKYNsUMs BO3ayxa.

TepmogaTumkmn TAB nogkntoyaoTcs Nno ABYXNPOBOAHOM cxeme (CMOTpu npunoxeHue B).

[na nogkntoveHna TepmogaTymkoB TAB gomkeH ncnonb3oBaTbes Kabenb ¢ ABYMS MEOHbIMMU
xunamu, ceyennem (0,35...0,75) mm® 1 obuiein anuHoi He Gonee 100 M. Pekomenayemas mapka
kabens — KBI-5e 1x2x0,52 nnv aHanornyHbIv No XxapakTepucTukam.

Kabenb npoknagbiBaTb Ha paccTosiHumM He bnwxke 0,1 M OT cumoBbIX ULenen. YMeHbLUTb
pacCcTosiHne MOXHO Torbko B6nM3m TTR npu BBOAE Kabens.

B MecTax Hannuna MOLLHbIX BHELLHUX UCTOYHMKOB NOMEX U HAaBOAOK Kaberib pekomeHayeTca
npoknagbiBaTb B 3a3€MSIEHHOM MeTannopykaBe WM MNPUMEHATb 3KPaHMPOBAHHLIM Kabenb,
9KpaH KOTOpPOro HeobxoguMMO COeAMHUTb C LUMHOWM 3alMTHOro 3asemsieHusi. PekomeHgyemas
Mapka aKpaHupoBaHHoro kabens — KMIMB3 2x0,35-0,5 TY 16-705.169-80.

10.3 lNMoaknoyeHne gaTymMkoB Ansa ynpasneHnsa Hacocamm

10.3.1 B kayecTBe gaTymka ang 3awuTbl paboTbl OT OTCYTCTBUSA TEMMOHOCUTENSA NPUMEHSIOT
aaTtyamkn-pene gasnenus tuna OP-[ unv anekTpoKOHTakTHbIM MaHoMeTp OKM mncnonHeHnsa 1 no
FOCT 2405-88.

[na KOHTpoNnsa HeucrnpaBHOCTU B paboTe HaAcOCOB MNPUMEHSAT AaTyuku-perne nepenaga
nasnenus tvna OP-AL nnu aHanornyHble No xapakTepuctukam, perienHble KOHTaKTbl BbIXO4HOIo
curHana coctosiHnsa paboTbl HACOCOB.

HaTtunkn nogknovatotca K TTR (cmoTtpu npunoxenHve B) kabenem ¢ gBymsa MegHbIMuU
Xunamm cevenuvem (0,35...1) MM? 1 0BLLel AnnHON He Bonee 100 M.

PekomeHayemas Mapka kabens — KMIMB(3) 2x0,35-0,75 mm? TY 16-705.169-80.

Kabenb npoknageiBatb Ha pacctosiHum He 6nwxke 0,1 M OT cunosbixX Uenen (YMeHbLUNTb
paccTosHMe MOXHO Tornbko B6nu3n ot TTR npu BBOAE Kabens).

B mMecTax Hannumsi MOLLHbIX BHELLUHMUX UCTOYHMKOB NMOMEX M HAaBOAOK kabenb pekomeHayeTcs
npoknagbiBaTb B 3a3eMfEHHOM MeTansfopykaBe WM MNPUMEHATb 3KpaHMPOBaHHbIA Kaberb,
3KpaH KOTOpOoro HeobxoANMO COeANHNUTDL C LUMHOW 3alLUTHOrO 3a3eMIieHus.

10.4 lNMopgknioyeHue nHtepdenca RS-485

10.4.1 [Ona opraHu3auunm BHELIHEro MOHUTOpPMHra W ynpaeneHus paboton B TTR
npenycMoTpeH uHTepdenc RS-485, cxema noaknto4eHnsa KOToporo npusegeHa B NpunoxeHum B.

OnucaHve npoTokona CBSA3M W OEMO-BEpCcus MporpaMmmbl MOHUTOPUHra paboTtel TTR
npuBeaeHsbl Ha canTte: www.teplo-sila.com.

PekomeHgoyemble mapku kabensa - KBIl1-5e 1x2x0,52 (BHyTpu nomelwleHus) u KBIM-5e
1x2x0,52 (BHe nomeLleHus) no TY 16.K99-014-2004.
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10.5 lNoakntoyeHne perynmpyroLLero KrnanaHa n Hacocos

10.5.1 CxeMbl anekTpnyeckne nNoAKNIYEHU perynmpyoLwero KnanaHa n HacoCcoB K MOAYIO
ynpasneHusa npuseaeHsl B MpunoxeHun B.
Hacocbl 4omKHbI NOAKMNoYaTLCA K 3N1EKTPOCEeTU Yepe3 aBTOMaTUYECKUIA BbIKNoYaTenb.

10.5.2 [1ns noaknio4YeHns MOXHO NPUMEHSATL Nobon B ABOMHOM M30NALMK CUNOBON Kabenb
W NPOBOA C ceveHneM MegHow xunbl (0,75-1,5) MM2.

10.5.3 Hacockl, notpebnsemas MowHOCTb KoTopbix 6onee 300 BA, oomkHbI NogKo4aTbCs
K TTR 4Yepes NpoMeXyTOYHbIE CUMNOBbIE perie, KOHTaKToOPbl UK NycKaTenu.

10.6 MNogknoyeHne NUTaHns

10.6.1 Cxema anekTpudeckas NOLKMYeHUs Moayns ynpaBneHns TTR K 9nNeKTponuTaHuio
npuBegeHa B [NpunoxeHun B.

10.6.2 TTR pormkeH NOAKNIYaTbCA K 9NEKTPOCeTU Yepe3 aBTOMATUYECKMI BbIKNKOYaTenb,
BbIGOp KOTOPOro onpenendercs ¢ y4eToOM CyMMapHOW MOLLHOCTU nogkrtodaembix M.

Ana nogknioyeHus nutaHna TTR MOXHO NpUMeEHSATb Nnobon cunoBon kabenb B [OBOMHOM
N30M19LUMN UK NPOBOA C cevyeHnem megHom xunel (0,75-1,5) MM,

BHUMAHME: TTR MMEET OBOWUHYIO U3ONALMIO MO CETU NMUTAHUA, MOITOMY
3A3EMJIEHUE SNEKTPOHHOIO BJIOKA HE TPEBYETCH.
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11. BOBMOXHbIE HENCITPABHOCTW N CINOCOBbI NX YCTPAHEHUA

11.1 MNMepeyeHb BO3MOXHbIX HEMCNpaBHOCTEN NpeacTasneH B Tabnuue 10.

Tabnuuya 10

HaumeHoBaHuUe
HeucnpaeHocmu,
8HewHee nposiesieHuUe

BepossimHasi npu4uHa
HeucripagHocmu

Memod ycmpaHeHus

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

1. OTcyTcTBYET
HanpshKeHne NUTaHus.

[MpoBepuTb NOAKMOYEHNE U

Hann4vmne HanpaXeHnd nutaHuns.

2. HencnpaBeH UCTOYHUK
nutaHua TTR.

OTpeMOHTVIpOBaTb MNCTOYHUK

nutaHma TTR*.

2. Npunbop nepmnogmnyec-
K1 nepesarpyxaetcs

MapameTpbl NUTaHUSA He
oTBevalT TpeboBaHusam 2.1.

MpoBepuTb NapameTpbl
nUTaHms.

3. Ha >KKW BbiBOAUTCSA
coobueHne “Huskoe
nutaHune”.

1. HanpsikeHune nutaHus
HWXXe HOPMbI.

MpoBepuTb HanpsxeHne
nUTaHus.

2. HencnpasHoctb TTR.

OtpemoHTupoBaTth TTR*.

4. Ha XKW B okHe MeHIo
KaneHgaps BbIBOAUTCSA
cooOLleHne Q" .

HanpsikeHne nutnesoro
3N1eMeHTa HUXe HOPMbI.

3aMeHUTb NUTUEBbIN
aNeMeHT?.

5. HgoukaTop pexum
rOPUT KpacHbIM LBETOM
NOCTOSIHHO N Ha YKKU
BbIBOAUTCS COOOLLEHME
“OWLUB: XXXX”, roe XX- kof.

1. C6on HacTpoeYHbIX
napameTpoB.

[MpoBepuTb M YCTaHOBUTb
HacTpoeYHble napameTpbl
(cmoTpun 7.2-7.7).

2. HencnpasHocTtb TTR.

OTtpemoHTupoBaTth TTR*.

6. NHankaTop pexum
MUraeT KpacHbIM LIBETOM U
Ha XK B MeHto paboThl
KnanaHa BbIBOOUTCS
coo0bLLleHne o Hann4Ynn
oLInbKK - “?”.

Owwnbka namepeHus
TemnepaTypbl U3-3a
HencnpasHOCTY (06pbLIBa)
TepMoaaryuka.

MpoBepnTb NOAKNIOYEHNE
TepMmoaaTyuka.

3aMeHUTb TepMogaTymnK unm
OTPEMOHTUPOBATL™.

7. \ngmkaTop pexum
MUraeT KpacHbIM LIBETOM U
Ha XK B MeHto paboThl
KnanaHa BbIBOAUTCS
coobLLleHne o Hann4Ynn
OLLINOKM - “27” n7’Q”,

3HayeHue TemnepaTypbl
TepMmogartyuka t4 HaxoauTcs
B 30HE aBapUNHON
TemnepaTypbl taB (ycTaBka
“StQ” unm “<ta”).

MpoBepUTbL NPUYMHY
aBapPUNHOIO 3HaYeHNs
Temnepartypsbl t4.

MpoBepuTb 3HaAYEHNE n, Npu
HeobxoaMMocCTn, YCTaHOBUTb
3HayeHue napameTpa “>tQ”
nivnm “<t@” (cm. 7.4.1, 7.4.2).

8. HgukaTop pexum
MUraeT KpacHbIM LIBETOM U
Ha XK B MeHt0 paboThl
Hacoca BbIBOAATCS
COOOLLIEHNSI O HAaNN4Ynn
owmnbkm “?” n oTCyTCTBMUSA
TennoHocutens “o*.

1. OTcyTCcTBYET
TensIoOHOCUTENMb.

MpoBepuTb NPUYNHY
OTCYTCTBUSI TEMNIIOHOCUTENS

2. HeucnpasHocTb (06pbIB)
Aatyvka Hanu4nus TensoHo-
cutens no sxoay “O3”.

MpoBepuTb NoAKMNOYEHNE.
OTpeMOHTMPOBAaTbL AaTUYnK*,

3. HenpaBurbHO ycTaHOB-
NEeH napamMmeTp YPOBHS
aKkTuBHoro curHana “O43”.

[MpaBunbHO yCTaHOBUTL

YPOBEHb aKTMBHOIO CUrHana no

Bxoay “‘OA3” (cm. 7.5.4).

9.** lHgukaTop pexum
MUraeT KpacHbIM LBETOM U
Ha XKW B meHI0 paboThl
Hacoca BbIBOANTCS
coobLeHna Hannyns
owmnbKM “?” n Heuc-
npaBHOCTK Hacoca “X”

1. HencnpaBHOCTb (06pbLIB)
Aatyuka no exoay ‘A4”.

MpoBepuTb NOAKMAOYEHNE.
OTpeMOHTMpPOBaTbL AATUYUK*.

2. HenpaBunbHO yCcTaHOB-
neH napamMmeTp YPOBHS
aKTuBHoro curHana “g4’”.

[MpaBunbHO yCTaHOBUTL

YPOBEHb aKTUBHOIO CurHarna no

Bxoay ‘04" (cm. 7.5.4).

3.HeuncnpaBHocTb B paboTe

HaCoOCOB.

MpoBepuTb paboTy HAcCOCOB.
OTpeMoHTMpOBaTb HaAcoc*.
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MpogomxkeHune Tabnuubl 10

NMpumeyaHunsn

1 * PeMOHTHble paboTbl BbINOMHAKTCA Ha 3aBO4e-U3roToBuTeNne unm
crneuvanms3vpoBaHHOM NpeanpuaTUn.

2** Cbpoc owmbkm n nepesanyck umkna paboTbl HACOCOB NPOM3BOAUTCSA NPU NOBTOPHON
YCTaHOBKE pexunma KOHTypa ynpasneHus Hacocammn “lNporpamma” (cm. 7.8.1 n 7.8.4).

Mpwn yctaHoBke napameTpa “Tn3” NnpoM3BOANTCA aBTOMATUYECKNA COPOC OLLNMOBKUN U
nepesanyck Lukna paboTbl HACOCOB Yepes 3a4aHHbIN UHTepBar BpeMeHN (cM. 7.5.5).

12 NMPABUNA XPAHEHVA U TPAHCTIOPTUPOBAHUA

12.1 Mopgynn ynpasrneHusa TTR crnefyet XpaHUTb Ha CTefnaxax B CyXOM oTansiMBaemMom
nomeLleHnn npu Telvlnepanépe oT nmoc 5 go nnoc 40 °C n oTHOCUTENBHOW BRaXXHOCTU 00 95 %
npwn Temnepartype nntoc 35 °C.

12.2 TTR, ynakoBaHHble B Tapy, TPaHCMOPTUPYIOT B 3aKPbITbIX TPAHCMOPTHbLIX cpeacTBax
(3aKpbITble aBTOMAaLUMHbI, XeNe3HOAOPOXHble BaroHbl, TPIOMbI CyJ0B) NPV CreaytoLwmnx YCnoBUsax
no MOCT 12997-84:

-TemnepaTypa OKpy»atoLLero Bo3ayxa oT MuHyc 25 o nntoc 50 °C;
-OTHOCUTENbHas BNa)XHOCTb Bo3ayxa Ao (95 + 3) % npu temnepartype 35 °C;
-Bnbpaums no rpynne N1.

Mpn TpaHcnopTupoBaHUM B camorieTe Moaynb ynpasrneHna TTR pasmewarTr B
repMeTM3NpoBaHHOM OTarnMBaemMoM OTCeke.

12.3 Tllocne TpaHCMOPTUPOBaHUS MpU OTpuLATENbHLIX TeMMepaTypax BCKPbITUE SILLMKOB
MOXHO NPOM3BOAMTL TONbKO MOCMEe BbIAEPXKKM WX B TeyeHMe 24 4acoB B OTannnMBaemom
NoMeLLeHUN.
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NMPUNOXEHUE A
(cnpaBo4HoE)

YcnoBHoe 0603HauYeHMne Npu 3akase

—
—
Y]

-01 D -230 -_TYBY 690397591.006-2015

Ob6o3HavyeHne TY

Hanps»keHne nutanna: 230 — 230 B, 50 'y
Tepmogatumnku: D — DS18S20, DS18B20

KoHcTpykTnBHoe ncnonHeHne: 01

HaunmeHoBaHue nsgenusa: Moaynbe ynpasnenus TTR

MuHuManbHO Heobxoaumoe Ans pabotel TTR KONMYecTBO TepMOaaTYMKOB M UX TUM
B 3aBMCMMOCTM OT TMNa KOHTypa ynpasreHus npuesedeHo B Tabnuue A.1.

Tabnuuya A.1

Tun 1 KonNMYecTBO AATYMKOB n3mepeHuss TemnepaTtypbl

Twvn KoHTypa
Oatunk TOAT HaTtunk TOB Oatunk TAMN Bcero
«CO» 1 1 2
«I'B» 1 1
«TM» 1 1 1
«MM» - - - -

MpumeyaHue - BoamoxHa JonNonHUTENbHAs NOCTaBKa AaTYMKOB TemnepaTypbl,
KONTMYECTBO U TUN KOTOPbIX ONpeaensieTcs No CornacoBaHMIo C 3aKasvymkoMm

NMPUNOXXEHUE B
(cnpaBo4HoOE)

O6wmin BuA n rabaputHble pasmepbl

70 65

00000000

Mopynb ynpasnexuns TTR-01

22-12-14 — L
S . 13:oo-r|+H 2 : : L0
XKUM - |_ |
o
[

000000000000

Mecmo nnombuposaHusi

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

CxeMa aneKkTpuyeckas noaknoyYeHumn

230 VAC

KoHTyp K

KoHTyp H
M1 M2

vy]
+
C
a

|LN
®
1
L

TTR-01D

1012 01l 2034 [14

13 14 1516 17 18 19 20
RRIIIJIRIIRIX

10 11 12
5

e

PucyHok B.1 - Cxema anektpudeckasn nogkrtodeHmn TTR-01D-230

MpumeyaHune - * PekomeHayeTcsa nogknoyeHmne no TpéxnpoBoaHon cxeme npu t.> 100 °C.

HasHauyeHne KOHTakToB npmBeaeHo B Tabnuue B.1.

Tabnuua B.1
Ne KOHT. HasHauyeHue= N2 KOHT. HasHauyeHue
1 Mutanue 230 VAC, "L" 11 +5 V (nogkntovatb npu t.>100°C)
2 MNutanue 230 VAC,”N" 12 JInnusa “N1” nepenayum gaHHbix T,
3 KnanaH - “OTKPbITb ” 13 “‘Obwmn” nnnnnm “N1” n “N2”
4 Mutanue KP - 230 VAC, “L” 14 JInnusa “N12” nepegauv gaHHbIx T,
5 KnanaH - “3AKPbITb” 15
6 Hacoc M1 16
7 MutaHmne Hacocos M1 un M2 17
8 Hacoc M2 18* | 3awwmTa Hacocos oT “cyxoro xona”
9 RS-485, “A” 19 “‘O6wun”
10 RS-485, “B” 20* | HemncnpaBHOCTb B paboTe Hacoca

NMpumeyaHune - * AKTUBHBLIN YPOBEHb BXOAHOro curHana “0” (3amkHyT) unm “1” (pa3omMKHYT)
nporpaMmmupyeTcs nosib3oBaTenem cornacHo 7.5.4 Ha aTtane nyckoHanagouHbiX pabor.
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NMPUNOXEHUE I
(cnpaBo4HoE)

Mpumepbl cxeM NpUMeHEeHUA B cUCTeMax TensIoCHabxeHus

A I'Iop,p,ep»(aHme 3agaHHoOm TeMrnepartypbl TEMMOHOCUTENA MO OAHOMY KOHTYpPY.

Al “IB”
TTR-01
AP,Ich
T tom T o
KP1 | | - I
M3 mennocemu : i : B CILignC‘leMy
U
B mennocemsb i T4 é? | M1 ’ (;EBCg o
< g

T T
M3 sodonposoda | M2|
> >4 Lyt

Mpumep npumeHeHnsa: Modyrnb yripasneHuss A1 noddepxxugaem 3adaHHy0 memrepamypy
T1 u obecrneyusaem npu usMepeHUuU T4 ozpaHuU4eHUe memrepamypbl MernsI0HOCUMers,
g8038pawaeMoz20 8 cucmemy merisiocHabXXeHus, rno 3adagaemMoMy MakKcuMymy ulumu MUHUMYMY.
LdocmynHa yHKUUS MOHUXeHUs (Unu  8bIK/MOYeHUs]) memrnepamypbl 2opsiyeli 800bl 110
8pPeMeHHOMY 2pacbuky.

Ans obecnedyeHuss yupKynayuu mernsoHocumerns ucnonb3yemcs Hacoc M1 u, npu
Heobxooumocmu, Hacoc M2 (pesepeHnbil).

Mooynb ynpasneHus A1 obecnieqyusarom 3awumy pabombl Hacoco8 rpu omcymcmeuu
menyioHocumers.

C uenbto obecrneyeHusi pa8BHOMEPHO20 U3HOCa Hacoco8 AocmyrHbl OyHKUUU rornepemeHHoU
pabombl Hacocoe U asmomMamu4yecko2o e800a 8 pabomy pe3epe8HO20 Hacoca 8 criydae
HeucrnpasHocmu pabomarou,e2o Hacoca.

®dyHKYyUss mepmMoOam4yuKos:

T1 - damyuk memrepamypbl mersoHocumersis 8 nodarouwem mpybonposode;
T4 - damyuk memrepamypbl mersioHocumers 8 obpamHom mpybornposode,
ycmaHaenueaemcs rnpu Heobxodumocmu.

.2 TMopoepxaHne TemnepaTypHoOro rpaduka C 3aBUCMMbIM NPUCOEANHEHWEM CUCTEMBI

OTOMNSIEHUA.
r Al “CO” I
L TTR-01 | H '
I i T3 AP,IPCX I i T2
I |
_____i_____l____l. ______ ]___T____
KP1 : : ' B cucmemy
M3 mennocemu | | i 71 omornsneHus
> l . >
I | I
I I
I I
I I
: M1 | M2 |
L I
| U3 cucmembl
B mennocems —d i T4 OMOonneHus
<
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Mpumep npumeHenusn: Modyrnb ynpasneHus A1 noddepxueaem 8 cucmeme OMmOrneHUs
memrnepamypHbil  epacgpuk mernrnoHocumerns T1=f(T2) no nodarwemy mpybornpogody u
obecneyusaem npu u3sMmepeHuu T4 oepaHu4YeHue memrepamypbl  MEnIoHOCUMEIs,
go3gpawaeMo20 8 cucmemy mennocHabxeHus. [JocmynHa yHKUUS MOHUXEeHUS memrepamypbl
mensioHocuUmersisi o 8PEMEHHOMY 2pagOuKy.

na obecrieyeHusi nodmeca mernyioHocumers ucronb3yemcss Hacoc M1 u, npu
Heobxooumocmu, Hacoc M2 (pesepeHnbil). B 3asucumocmu om rnpoekma, Hacockbl Mo2ym 6bimb
ycmaHosrseHbl Ha nodarowem unu obpamHom mpybornposode cucmemMbl OMOINIeHUS.

Mooynb ynpasneHus A1 obecniedusarom 3awumy pabombl Hacoco8 rnpu omcymcmeuu
menyioHocuUmerns.

C uenbko obecrieyeHuUs1 paBHOMEPHO20 U3HOca Hacocos docmyrHbl OyHKUUU rornepemMeHHOU
pabombl Hacocoe U asmomMamu4yecko2o e8o0a 8 pabomy pe3epe8HO20 Hacoca 8 criyyYae
HeucnpasHocmu pabomarouwe2o Hacoca.

lMpumeyaHue — [Jnsi eapuaHma peaynuposaHusi memrepamypbl 8 KOHMype OMmorieHus rno
memnepamypHoOMy epagpuKky mernnoHocumerns obpamHo2o mpyboripogoda HeobxodumMo Ha
cxeme rnomMeHsimb Mmecmamu 0amyuku memnepamypb! T1 u T4.

®dyHKYyUss mepmMoOamyuKos:

T1 - damyuk memrepamypbl mernsoHocumerss 8 nodarwem mpybornpoeode;

T2 - damyuk memriepamypbl Hapy>XH020 8030yxa;

T3 - KOHMPOIIbHbILU OamyuKk memrepamypsbl, ycmaHasnueaemcs npu Heobxodumocmu,
T4 - damyuk memrepamypbl mernsioHocumers 8 obpamHom mpyborposode,

ycmaHaenueaemcs rpu Heobxodumocmu. Moxem 6bINonHsIMb yHKUUK KOHMPOJIbHO20,
asapuliHoeo Unu hyHKUUI O2paHUYeHUs memrepamypbl o Mecmy ycmaHO6KuU.

.3 lMopaepxaHne TemnepaTypHOro rpaduka Cc 3aBUCUMbIM MPUCOEONHEHWEM CUCTEMBI
OTOMNMEHNS C NPUMEHEHNEM TPEXXOA0BOr0O PEryNMpYHOLLEro KnanaHa.

r= Al “CO” =
] TTR-01 | H '
| i T3 AP, Pcx | i T2
I |
______T____T_l__r _____ T _____
KP1 ' : : B cucmemy
M3 mennocemu i n M1 omornneHus
> ; T @ T >
| |
I M2
| L —@— -
| N3 cucmemebl
B mennocems i T4 omonneHus
<

Mpumep npumeHeHus: Modynb ynpasneHus A1 noddepxueaem 8 cucmeme OMmOorneHuUs
memnepamypHbili  epachuk mennoHocumensa T1=f(T2) no nodawowemy mpybonpogody u
obecriequsaem rpu u3MepeHuu T4 oepaHudeHue memrnepamypbl  MENI0HOCUMErs,
go3gpauwaeMo20 8 cucmemy mennocHabxeHus. [JocmynHa oyHKUUSI MOHUWXeHUS memrepamypbl
menIoHocUMersisi o 8peMeHHOMY 2pagouKy.

Ans obecnedeHuss yupKynsayuu mennoHocumens ucronb3dyemcss Hacoc M1 u, npu
Heobxooumocmu, Hacoc M2 (pesepeHnbil). B 3asucumocmu om ripoekma, Hacocbl Mo2ym 6bimb
ycmaHo8seHbl Ha nodarowem unu obpamHom mpyborposode cucmemMbl OMOIIeHUS.

Modynb ynpaseneHus A1 obecrniequsarom 3awumy pabombl Hacocoe rpu omcymcmeuu
menyIoHocUMers.

C uenblo obecriedyeHuUs1 paBHOMEPHO20 U3HOca Hacocos docmyrHbl OyHKUUU rornepemMeHHOU
pabombl Hacocoe U asmomamu4yecko2o egoda 8 pabomy pesepeHO20 Hacoca 8 criy4yae
HeucnpasHocmu pabomarowe2o Hacoca.
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lMpumeyaHue — [Jns eapuaHma peaynuposaHusi memrepamypbl 8 KOHMype OMmorieHus rno
memriepamypHoMy epagpuKky mernsioHocumernss obpamHo2o mpyboripogoda Heobxodumo Ha
cxeme rnomMeHsimb mecmamu 0amyuku memrepamypbi T1 u T4.

®dyHKYUsT mepMmodamyuKos:

T1 - damyuk memrepamypbl mersioHocumersis 8 nodaruwem mpyborposode;

T2 - damyuk memrepamypbl Hapy>XH020 8030yxa;

T3 - KOHMPOsIbHbIU OamyuK memrepamypsbl, ycmaHasueaemcs rnpu Heobxooumocmu,
T4 - damyuk memrnepamypbl merioHocumerns 8 obpamHom mpybornposode,

ycmaHaenueaemcsi npu Heobxodumocmu. Moxxem 8bInonHIMb (OYHKUUI KOHMPOsIbHOEO,
aeapuliHo020 UJU GhyHKUUIO 02paHUYeHuUs meMmriepamypbl 1o Mecmy ycmaHo8Ku.

.4 MoppepxaHue TemnepaTypbl B MOMELLEHUN C 3aBUCUMbIM MPUCOEOUHEHNEM CUCTEMbI
OTOMNSEHUS C MPUMEHEHNEM TPEXXOO0BOM0O PErYNMpPYHOLLEro KnanaHa.

] Al “TI1” l'_ =
L TTR-01 | H |
| i T AP,Ich I i T2
|
I_______l_____T_x__T_ _____ T————-—
KP1 ' : : B cucmemy
U3 mennocemu i T3 | M1 omornneHus
> | T @ T >
| |
| M2
! L —@— -
| U3 cucmewmsi
2 merniiocemsa i T4 omorineHus

Mpumep npumeHeHusn: Modyrnb yrnipaeneHus A1 noddepxxugaem 3aldaHHyt0 memrepamypy
go3dyxa T1 e nomeweHuu u obecrieyusaem npu uamepeHuu T4 oepaHu4yeHue memrepamypsbl
menyioHocumerns, e8o3gpawaemMo20 8 cucmeMy —mensnocHabxeHus, Mo 3adasaeMomy
memnepamypHomy epaguky T4=f(T2). JocmynHa ¢byHKUUSI MOHUXEHUS memrnepamypbl 8030yxa
8 NNoMeuweHUU o 8pPeMeHHOMY 2pachuky.

Lna obecrniedyeHusi UUPKynsayuu mernsaoHocumens ucrionb3yemcss Hacoc M1 u, npu
Heobxooumocmu, Hacoc M2 (pesepeHnbil). B 3asucumocmu om npoekma, Hacockbl mMo2ym 6bimb
ycmaHoerieHbl Ha nodarouwiem unu obpamHom mpybonposode cucmembl OMOMNIEHUS.

Moodynb ynpasneHus A1 obecnedusarom 3awjumy pabombl Hacoco8 rpu omcymcmeuu
menyioHocumers.

C uenbto obecrneyeHus1 pa8BHOMEPHO20 U3HOCa Hacoco8 AocmyrHbl QOyHKUUU rioriepemeHHOU
pabombl Hacocos U asmomamu4yecko2o egoda 8 pabomy pesepeHO20 Hacoca 8 CcrlyyYae
HeucrnipasHocmu pabomarou,e2o Hacoca.

®dyHKYyUss mepmMoOam4yuKos:

T1 - Oamyuk memrepamypbl 8030yxa 8 MoOMeWeHuUU;

T2 - Oamyuk memMrepamypbl HapyXHO020 8030yxa, ycmaHaenueaemcs rpu Heobxoou-
mocmu,

T3 - KOHMPOIbHbIU OamyuK meMrepamypsbl, ycmaHaesnueaemcs npu Heobxodumocmu,

T4 - damyuk memrepamypbl merioHocumerss 8 obpamHom mpybornposode,

ycmaHaenueaemcs rnpu Heobxodumocmu. Moxem 6bINosHIMb yHKUUK KOHMPOJIbHO20,
asapuliHo2o Uunu ¢hyHKUUIO O2paHUYeHuUsi memrepamypbl o Mecmy ycmaHO6KuU.
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.5 MNoppepxaHve TemnepaTypHOro rpaduka ¢ He3aBUCUMbIM NPUCOEOUHEHMEM CUCTEMbI
oTonneHus.

Al “Mr”’ A2 “CO” I[_ - jl
TTR-01 TTR-01 | H
Pr, AP, Pox AP, Pcx | [
: l‘__ﬂl _________ l_____T____]
I I

[ KPL :_ o | B cucmemy
M3 mennocemu | | | i L omonneHusi

| | l |
> [ I I 73 I >
B mennocems : i T4 i I M3
< . <D <

L | M4 | U3 cucmembi

Fv2 } L <} 4 omornneHus

Mpumep npumMeHeHuA: YrnpaeneHue nooOnUMKOU rpou3eooum MoOyrib yrpasrneHus Af.
LaeneHue 8 KoHMype omorieHuss noodepxxugsaemcsi pabomoli knanaHa Y1, Hacoca rnoonumku
M1 u, npu Heobxodumocmu, Hacoca M2 (pe3epsHnbll).

MoOynb ynpasneHusi A2 noddepxxueaem 8 cucmeme omorisieHuUss memrnepamypHbil epaghuk
mernnoHocumerns T1=f(T2) no nodarwemy mpyborposody u obecriedyusaem rpu usmepeHuu T4
ogpaHu4YeHuUe memrepamypbl MernoHoOcCUmMersis, so3gpawjaeMo20 8 cucmemy meriocHabXXeHusl.
LocmynHa yHKUUST MOHUXEeHUST memMrepamypbkl mernsioHocUmersis o epeMeHHOMY 2pacbuky.

Ans obecnedyeHuss uyupKynauuu mensnoHocumerns ucrnonb3yemcss Hacoc M3 u, npu
Heobxooumocmu, Hacoc M4 (pesepeHnbil).

Mooynu ynpaseneHus A1 u A2 obecrniequsarom 3awumy pabomsi Hacocoe8 fpu omcymemeuu
menyioHocumers.

C yenbto obecrneyeHusi paBHOMEPHO20 U3HOCa Hacoco8 GocmyriHbl hyHKUUU MONepeMeHHOU
pabombl Hacocoe U asmomMamu4yecko2o e800a 8 pabomy pe3epe8HO20 Hacoca 8 criydae
HeucrnpasHocmu pabomarouwje2o Hacoca.

lpumevyaHus

1  YnpaeneHHue nodnumkol MOXem [pou3eoOumbscsi peneliHol asmomamukol 6e3
rnpume-HeHUsi MOOyns yrpaerieHusi A1.

2 [nsa eapuaHma pezynuposaHuss memrepamypbl 8 KOHMype OmOoreHuUs o
mewmnepamypHoMy epacbuky merroHocumersis obpamHoz2o mpybornposoda Heobxodumo
Ha cxeme rnoMeHsimb Mecmamu 0amyuku memnepamypbl T1 u T4.

®yHKYyUss mepmMoOam4yuKos:

T1 - damyuk memnepamypbl mensaoHocumersns 8 nodarowem mpybornpoeode;

T2 - damyuk memrepamypbl Hapy>XH020 8030yxa;

T3 - KOHMPOIIbHbIU OamyuK memrepamypsbl, ycmaHasueaemcs rnpu Heobxodumocmu;
T4 - dam4yuk memrepamypbl mernsioHocumess 8 obpamHom mpyborposode,

ycmaraenueaemcs npu Heobxodumocmu. Moxxem 8bIrnonHAMb (byHKUUK KOHMPOIIbHOZ20,
aeapuliHo2o Uusu hyHKUUIO o2paHUYeHuUs memrepamypbl o Mecmy ycmaHo6KuU.
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NMPUNOXEHUE O
(cnpaBo4HoE)

HacTpoiika napameTpoB perynsitopa

K HacTpanBaeMbiM napameTpam perynsitopa otHocstcs Kynp 1 Tonp.

Kynp — k03adpumumneHT onpegensaowmin peakumo perynartopa Ha U3aMeHeHne perynmpyemMoro
napameTtpa. OH 3aBucuT oT Tna IM n ero npumepHoe 3HadeHune onpegendercs no gopmyre:

Tx
Kynp=0,5.—, rnoe
ynp ‘/60 a

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

Tonp — onpenensieT BpemMsi peakumm CUCTEMbI, BbI3BaHHOE YNpaBnsoLMM BO3AENCTBUEM HA
KnanaH npuv ycCTaHOBMBLUEMCS COCTOSIHUM perynupyemoro obbekta. TunoBble 3HAYeHus
napameTpa B 3aBUCUMOCTM OT TUMa KOHTypa perynupoBaHust crieayoLme:

ans “rg” - (60-120) c, ansa “6GoicTpbIX” TENNO00OMEHHNKOB — (40-60) C;
ans “cO” - (10-30) muH;
ans “Tn” - (30-60) MuH.

BbilweykasaHHble kO3hULMEHTbI 3adaloTcs MpU MyCcKe CUCTEMbl PEerynupoBaHus U B
AanbHenwen paboTe aBToOMaTUYECKN KOPPEKTUPYOTCSA (CamoaganTauusi) Moaynem ynpaBneHus B
3aBMCUMOCTU OT KOHKPETHOWM CUTYyaLM.

[na 6GonblUMHCTBA NpUMMEHEeHM 3aBoackasd HacTpouka napametpoB  Kynp u Tonp
obecneunBaeT onTuManbHyt0 paboTy B KOHTYpe perynupoBaHus knanaHa. B npoTuBHOM crniyyae,
Heob6XxoaMMO BOCMNONb30BaTLCS PEXNMMOM “ABTOHACTPONMKA” NnapaMeTpOB PerynMpoBaHunS.

Mpn ycTaHoBKe pexnma paboTbl “ABTOHacTponka” TTR caMOCTOATENbHO MPOU3BOAUT
BblYMCNEHME MAPaMETPOB pPerynatopa B TEYEHWE BPEMEHW, 3aBUCALLErO OT TUMa KOHTypa U
obbekTa ynpasneHus, Ho He Bonee 2 4 ans Tuna perynupoBaHusa “I'B” n He Bonee 6 4 ansa Tuna
KOHTypa perynupoBaHus “CO”.

BHUMAHWE: NP OKOHYAHUU ABTOHACTPOMKWN NAPAMETPOB TTR NEPEXOOUT
B ABTOMATUYECKWUU PEXXUM PABOTbI (CMOTPU 7.8.2).

NMpumevyaHmne — Pabota TTR B pexunme “ABTOHACTporka” MOXET COMNPOBOXAATbCA
3Ha4nTeNbHbIMKM  KONebaHmaMM TemnepaTypbl TEMSIOHOCUTENA B KOHTYpEe perynimpoBaHuS.
B cnyyae  HegonycTMMOCTM Takmx KonebaHui HacTPOMKY napameTpoB perynsatopa MoAyns
ynpaeneHus TTR nponssoanTb B “py4yHyto” MO criegyowemy aMnmpuyeckomy npasusy:

1) Ecnm TTR npu ynpaBneHuu KrnamaHoM pearnmpyeTt CIMLLKOM MeASIeHHO, Heobxoaumo
yBenu4nTb 3HavyeHue napametpa Kynp.

2) Ecnn B KOHType perynupoBaHusi TemnepaTypbl BO3HUKAKT konebaHusi, Heobxogmmo
aemndupoBaTtb cucteMy noHmwxkeHnem Kynp vnum ysennyeHvem Tonp.
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reynnmna KOMMOAHUMN

M TENAOCHAA

FPYNMNAKOMMNAHWUA

3AHMMAETCS MPOU3BOACTBOM U PEAAM3IALMEN CACAYIOLLLEM MPOAYKLMM:

PEFTYAATOPHI
AABAEHNY NAACTUHYATBIE
MPAMOTIO TEMAOOBMEHHMKIA
AEMCTBUIA
RDT ET
PEFYAATOPHI BAOYHbIE
AABAEHNA TEMAOBBIE
«AO CEBS» MYHKTbI
RDT-S BTN
KAATTAHbI KAATTAHBbI
NMPOXOAHBIE TPEXXOAOBbIE
CEAEABHBbBIE CMECUTEABHbIE
PET'YAUPYIOLUME PET'Y AUPYKOLLIME
TRV TRV-3
MOAY AU LLIKAPHI
YIPABAEHNSA YIPABAEHANA
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.by
www.teplo-sila.com

-39 -



- 40 -




