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PykoBoacTBO no akcnnyatauuMum npeaHasHadeHOo AN O3HAKOMIEHUs! C
TEXHUYECKUMUN  XapaKTEPUCTUKAMK, NPUHLMNOM paboTbl, npaBunamm
MOHTa)Xa W 3KchnyaTauum MHOrokaHanbHoro Tennocdetyuka TC-11 (B
JarnbHenLeM U3NOXEHUN MO TEKCTY — TENSIOCYETUMK).

1 OnucaHue n pa6ora

1.1 Ha3HayeHue

1.1.1 TennocuyeTumk MHorokaHanbHbli TC-11 npegHasHayeH Ang
N3MEPEHNA OTMYLLEHHOW WCTOYMHMKOM MWITM MONYYEHHOW MoTpedbuTenem
TEMMoBOW 3HEeprun, maccbl W APYrux napameTpos TenrnoHocuTens B
BOASIHbIX CUCTEMax TernsocHabXeHUst C YOENbHOW 3MEKTPONPOBOLAHOCTLIO
TennoHocutens ot 1-10° go 10 Cm/m.

O6nacTb NpMMEHeHUsT TENITOCHETYMKA - NPEANPUATMS TEMNNOBLIX CETEN,
TennoBble NyHKTbl, NOTPEOGUTENN TEMNNOBOWN 3HEPTUN.

TennocyeTymk MMeeT LWeCTb WU3MEepUTENbHbIX KaHaroB TennoBon
3Heprum (OCHOBHbIX) W [ABa JONOMHUTENbHBLIX (ANs  NOOKNIOYEHMUS
CYETUMKOB-PaAcXooOMepoB), a Tawkke [Ba KaHana pAans u3MepeHus
TemnepaTypbl U NOAKNOYEHU AaTyuka AaBneHus. K kaxxaomy OCHOBHOMY
N3MepUTENbHOMY KaHamy MOryT ObiTb MOAKMYEHbI: OOMH MEPBUYHBIN
3ANEKTPOMarHUTHbIN npeobpa3oBaTernb pacxoaa, oauH
TepmonpeobpasoBaTenb COMpOTUBMEHUS nNaTMHOBBIN, oauH
npeobpasoBaTtenb M3bbITOYHOrO AaeneHust. K Kaxgomy OONOnHUTENBHOMY
N3MepPUTENBHOMY KaHary MOXET OblTb MOOKIMOYEH CYETYMK-PACXOLOMEp
BOAbl C UMMNYITbCHbIM BbIXOAHBIM CUTHAMNoM.

TennocyeTymk MO3BONSET BECTUM WU3MEPEHWE TENNOBOW 3HEprun Ha
YeTblpex He3aBUCMMbIX y3nax yyeTa.

1.1.2 B cocTtaB TennocyeTynKka BXOOAT:

- 6nok BblHMCNUTENbHLIN TB-11 (B AanbHenwem nanoxexHumn - TB-11);

- 6nokn naveputenoHole BU-1 (kaxabii BU-1 BknovaeT B ceba oguH
NEPBUYHBIN  3MEKTPOMarHWTHbIM npeobpasoBaTens pacxoga [MP9-2 u
MOAYNb 3MNEKTPOHHbIM M3-1; B 0oOuMH TENMOCYETYUK MOXET BXOAUTb A0
wectn BW-1 B 3aBucUMOCTM OT 3aka3a noTpebuTens, B OanbHenwem
nanoxexun bU-1);

B 3aBucumoctM OT BapuaHTOB W3MEPEHUs TEMMoBOW 3Hepruu
npegycmaTpuBaeTtca ucnonHeHne BU-1 6e3 TMP9 (n3mepeHne Tonbko
AasrieHuns n Temnepatyp)-bn-1-1.

— KOMMNJSIEKTbl TEPMOMETPOB MMNATUHOBbLIX TEXHUYECKUX Pa3HOCTHbIX Tuna
KTMTP, cocToswme M3 Tpex wnuM [AOBYX NOAOOpaHHbIX TEPMOMETPOB
nnatuHoBbIX Tuna TMT ¢ HOMWHaANBHOM CTaTUYECKOM XapakTepUCTUKOMN
P100, Wig0 = 1,3910 cornacHo NOCT P8.625-2006;

— TepMOMeTpbl MraTuHoBble TexHudeckne Tuna TMT ¢ HOMWHaNbHOM
ctatudeckomn xapakrepuctukon Pi100, Wqoo = 1,3910.

B cocrtaB TenmocuyeTyMka MOryT  BXOAWUTb  NpeobpasoBaTenu
M30bITOYHOrO [AaBreHNst C  YHUPUUMPOBAHHLIM  BbIXOOHLIM  CUrHaNoOM
noctoaHHoro Toka (4-20) MA (MakcMmanbHOe KONMMYecTBO — LIECTb; B
KOMMIIEKT Tennoc4yeTymka, npm HeoOXoAMMOCTH, BBOOSTCA NoTpebutenem).

TennocyeTynk MOXET KOMMNEeKToBaTbCsl (MO 3akaly noTpebutens)
patynkom  TemnepaTypbl OTL, npegHasHayeHHbIM AN M3MepeHui
TemnepaTypbl HAPY>KHOrO BO3ayXxa.
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1.1.3 Tennocyetunk obecrneyvBaeT y4yeT TEMMOBOM SHEPrUM U
TennoHocuTens cornacHo  «[paBunam  ydyeta TENnoBOWM 3HEpPrUn W
TennoHocuTens», Mocksa, 1995 r. M nosBonseTr peanusoBaTtb pacyeT
noTpebnsaemMon Unn OTMYLLEHHOW TEMMOBOW 3HEPrUyM ONsl PasnuMYHbIX CXeM
BKITKOYEHUS (KOHMIypaLuiA) no xenaHuo notpedurtens. Bug tennoHocutens —
xonopaHas u ropsivasa cetesas Boga no CHulM2.04.07 «TennoBble ceTuy.

Tennocuyetynk  COOTBETCTBYET  00dA3aTenbHbiM  TpeboBaHusiM K
3MNeKTPOMarH1UTHON COBMECTUMOCTH 1 6e30NacHOCTH, U3NOXEHHbIM B M. 5.5,
6 TOCT P51649-2000 (gexknapauua o cootsetcteum POCC RU.ME48.113
oT 24.04.2008 r.).

1.2 YcnoBusa akcnnyatauuu

1.2.1 Tlo ycCTOMYMBOCTU K BO3OENCTBUIO TemnepaTtypbl U BAaXHOCTU
OKpyXatoLlero BO3Ayxa TennocyeTYMK COOTBETCTBYET KIMMATUYECKOMY
ncnonHeHuto TB kateropum pasmewteHust 4 no FTOCT 15150-69 (pabouunn
AmnanasoH TemnepaTtyp OKpyxatLiero sosgyxa ot nmoc 1 go nnoc 40 °C,
OTHOCUTENbHasA BNaXHoCTb Bo3ayxa Ao 98 % npu TemnepaTtype nntoc 25 °C).
TennocyeTynK MOXeT 3KCMyaTMpoBaTbCs NpU aTMOCEPHOM OaBrnEeHUN B
AwanasoHe oT 84 oo 106,7 klMa (ot 630 go 800 mm pT.CT.)

1.2.2 TennocyeTynk yCTOMYMB K BO3OENCTBUIO BHELUHErO MOCTOSIHHOMO W
nepemMeHHOro MarHMTHoro nons Yactoton 50 My HanpsxkeHHocTbro A0 400A/M.

1.2.3 TennocyeTynk npegHasHavyeH Ans yCTaHOBKU BHE B3PbIBOONACHbIX
30H MOMeELLEHUN.

1.2.4 VcnonHeHne COCTaBHbIX 4YacTeW TennocyeTyMka MO CTeneHu
3alMTbl OT NMPOHUKHOBEHMS BHELUHWX TBEPAbIX MPEAMETOB, Mbin U BOAbl MO
FOCT 14254-96:

a) TB-11, bBL-1, OTL, — IP54;

6) KTMNTP — IP55.

1.3 OCHOBHbIE TEXHUYECKUE XapaKTePUCTUKU

1.3.1 MNMuTaHne cocTaBHbIX YacTen TEMMOCYETYMKA OCYLLECTBIAETCS:

a) TB-11 oT ceTn nepemMeHHOro Toka HanpsikeHnem ( 220%% ) B,
yactoton (50+1) 'y, M OT BCTPOEHHOW NUTMEBON GaTapeiku 3,0’@ (nutaHue
MUKPOCXEMbI HaCOB pearibHOro BpeMeHU Npu OTKITHOYEHUN CETEBOMO NUTaHUSA);

6) BU-1 (BM-1-1)— nocTosiHHbIM Hanpsbkerrem ( 207> ) B ot TB-11;

B) npeobpasosaTenei AaBneHus — HanpsbkeHvem (15+1,5) B ot BU-1(BU-1-1);

r) gatyukos Temnepatypbl OTL — HanpspkeHneM (20fi’0 ) B ot TB-11.

1.3.2 TlloTpebnsiemass TENMOCYETYMKOM MOLLHOCTb He  [OS1KHa
npesblWwaTtb (MPU MakcMMarnbHOM KOSMMYECTBE MOAKMIOYaeMbIX COCTaBHbIX
yacten) 30 Br.

MoTpebnsemas MOLUHOCTb COCTaBHbIMW 4acTsIMW TennocyeTynka He
OOIMKHa NpeBbIWaTh:

- TB-11 - 10BT;

— BN-1 (BU-1-1) ¢ nogkntoueHHbIM npeobpasoBaTenem aaesnenvs — 3 Br;

— npeobpasoBaTenst gasnexHus — 1 BT.

1.3.3 Pexvm paboTbl TeNnocyeTymka — HenpepbIBHbIN.
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1.3.4 Bpems roTOBHOCTM K paboTe TenmnocyeTynka nocne BKIYeHUs
nuTaHus He Bornee Tpex MUHYT.

1.3.5 [InanasoHbl U3MepeHuin napameTpoB TENNOHOCUTENS:

— AnanasoH aasneHui — ot 0,1 Ao 1,6 MMa (ot 1,0 Ao 16 krc/cm?);

— AvanasoH TemnepaTtyp B Tpybonposogax ot nntoc 3 go nntoc 150 °C;

— pasHoCTb TemnepaTyp B nogawowiem un obpatHoMm Tpybonposogax oT
nnoc 5 go nnoc 145 °C.

1.3.6 TennocyeTynk obecneynBaer:

a) ycTaHoBKy (BBOA) MoTpebuTenem HeobxoAumoro BapuaHTa pacyerta
TEMMOBOW 3HEPrMn NPorpaMMHbIM Cnocobom;

6) MHOMKaUMIO Ha XXMOKOKpUCTanmnmM4yeckoM LndpoBoM mHaukatope TB-
11 crnepyowmnx napameTpoB U UHPOPMaLMIO:

— TeKylWuin MaccoBbli pacxop TenrnoHocutensa (Bodbl) m, B KaXaom
n3MepuTenbHOM KaHane (MakcmarbHOe KONMMYeCcTBO — LWeCTb), T/Y;

— TeKyWwu OBBbEMHbIN pacxof TennoHocuTens (BoAbl) V, B KaXAOM
N3MEepPUTENLHOM KaHare (MakcUManbHOe KOMMYECTBO — LeCTb), M /y;

— TEeKyLLYlo TenmnoByl MOLIHOCTb W B KaXAOM U3MEpPUTESNbHOM KaHane
Ix/y (unn Mkan/v);

— TekyLyo TemnepaTypy t B kKaXgom nsmeputenbHoM kaHarne, °C;

— TeMmnepaTtypy okpyxatoLliero sosgyxa t; unu t;, B AONONHUTENbBHbLIX
KaHanax, °C;

— paBrieHne P B uM3MepuTenbHbIX KaHanax, K KOTOpbIM MOOKMOYEHbI
npeobpasoBatenu gasnexus, Mra;

— Maccy TennoHocutens (Boabl) M B KaxaoM U3MepuUTensLHOM KaHane
HapacTaloLmM UTOroM, T;

— 0bbem TennoHocuTensa (Bogbl) V B KaXkaAoOM U3MepUTEnbHOM KaHarne
HapacTaloLLMM UTOroM, M>;

- KONMWYEeCTBO TENIOBON 3Heprun Q B KaXOoOM M3MepUTENbLHOM KaHane
HapacTaoLwmm utoroM, Nk (Mkan);

— pasHocTb Temnepatyp At, °C, pasHocTb macc AM, T 1 pasHOCTb
ob6bemoB AV, M” TENNOHOCUTENS B OCHOBHbIX KaHanax;

— KONMUYecTBO OTMYLUEHHON WUnM NoTpebrneHHoN TennoBon aHeprun Qr;
HapacTtatoLwmm ntorom, Nx (Mkan) n KoNU4ecTBO TennoBon aHeprun Qrgci,
noTpebneHHon B cucteme ropsiyero BogocHabxeHus (FBC) HapacTatowmm
utorom, [k (Ckan) (KONMMYECTBO TeNMOCHAGXEHUA U TropAYEeBOLHbIX
CHabXeHUn MOXHO KOMOMHUpOBaTb B Npedernax 4YeTbipex y3roB y4yeTa Mo
3anpocy noTpeduTens;

— obbem xonogHow wnu ropsidern Boabl, Va, Vg, B Kaxgom
OOMOMHUTENLHOM  U3MEPUTENBbHOM  KaHane, K KOTOPOMY NOAKHOYEHb!
CUETUNKI-PACXOOMEPbI C UMMYMLCHBIM BLIXOLAOM, HAPACTAIOLLMM UTOFOM, M;

— [aTy, Tekyllee BpeMsi, Bpemsi HapaboTKM TennocyeTIuKa;

— KOAbl OLIMOOK (aBapuiiHbIX CUTyaLmn);

— BapuyaHT pacyeTa Tenna TennocyeTynka;

— Aarty, Tekylee BpeMsi nepexofa Ha HOBbIM BapuaHT pacyeTa Tenna;

B) apXvMBUpoBaHUe OaHHbIX:

- Macca, 006beM, KONMYECTBO TEMNIOBOW SHEPTNM MO KaXKOAOMY KaHany 3a
WHTepBarn BpeMeHu;
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- UTOroBble NapameTpbl Macchbl, 06bema, KONM4ecTBa TENMOBON 3HEpPrun
Nno KaXgomy KaHany HapacTatoLwmmM UTOroMm;

- cpegHee, MMHUMAanbHOE N MakcMMaribHOe 3HayeHue TemnepaTypbl no
KaHanbHo;

- cpefHee, MUHUMAanNbHOE M MakCMMaribHOe 3HavyeHwe [aBreHus no
KaHanbHo;

- koAbl OWNOOK (HEMCNPaBHOCTEN) 3a UHTEPBan BpeMEHM;

- KONMYeCTBO TENNOBOW 3Heprumn Ao Yetblpex (oT 1 Ao 4) He3aBUCUMBbIX
y3rnoB y4eta (3aBMCMT OT BblOpaHHOro BapwaHTa pacdeTa Tenna)
HapacTalLwMM UTOroMm;

- KOMWYECTBO YTEYKU TENMOBOW 3Heprum (chopmyrbl pacdeTa ot 1 go 2
3ajalTcs M3HavanoHo notpeburtenem);

- CMUCOK KaHanoB XOnodHoW BoAbl (MX MakcumaribHOe KOIM4ecTBO
MoXeT OblTb BbiOpaHo OoT 1 go 6, ecnu ocTalTcA KaHanbl, He
3agencTBoBaHHble Ans TennocHabxeHus n MBC);

- CEMb WHTEpPBAarioB BPEMEHW HeucnpaBHOCTEW MO KaXOoMYy KaHany B
OTAEenNbHOCTH;

- Bpema paboTbl B LITAaTHOM peXuMMe W Bpems, Korga pasHOCTb
TemnepaTyp MeHblle MUHUMarbHO 3a4aHHOM No nacrnopTy,

a TaK e Ha BHeLlHo OBM:

— CYTOYHbIX, 3a NMtobble cyTkn (M3 31 CyTOK) B TEYEHME OLHOr0 UCTEKLLIEro
Mecsua (Mnu 3a BeCcb Mecsl) OT ykaszaHHOW onepatopoM Aatbl (06bem
XpaHeHus o 2 ner);

— yvacoBblX (24 uvaca), 3a nobOble yka3aHHble OMNepaTopoM CYTKU B
TevyeHne nocriegHero MecsiLa (06beM XxpaHeHus 4o 7 MecsiLeB);

r) BbIBOO BCEX W3MepsieMblX MapameTpoB Ha BHewHwlw O3OBM B
nHtepdence RS-232 ¢ nomolubio nporpammel «TC11.exey;

4) 3aWwuTy OT HecaHKUMOHMPOBAHHOTO BMellaTenbcTBa B paboTy
TennocyeTymka (UCKMOYEHNEe BO3MOXHOCTU W3MEHEHWUS YCTaHOBOYHbIX
AaHHbIX TennocyeTyMka nocrie BBoga koga napons);

X) BblOOp HOMepa aboHeHTa — nomnyyatens uWHdoOpMauum Mo
NHTepEeNCHOMY KaHany.

1.3.7 amepuTenbHbIn 6rok BUA-1 obecneunsaert:

- SaI'IMTKg opHoro TMMNP9-2 n nHankaumio Hanuuusa 3anuTku C MOMOLLIbIO
ceBeToavoaa;

— npuewm, ycuneHune, obpaboTKy curHana ¢ anektpoaos ogHoro MNMP9-2;

— npvem n npeobpas3oBaHMe CUrHaANoOB C OJHOro npeobpasoBartens
haBneHnst (C BbIXOAHbIM curHanom ot 4 go 20 MA) m c oaHoro
TepMonpeobpasoBaTensi CONPOTUBMNEHNS;

— Bblgady MHdopMaLmnmn no kaHanamMm mMacchl, TemnepaTypbl, aBEHUS U
TeKylWwMX napamMeTpoB (Tennosas MOLUHOCTb, MacCoBbld pacxon) B
undposoM kofe no uHtepdgency RS-485 no sanpocy ¢ TB-11;

— YCTaHOBKYy Kofda coOCTBeHHOro agpeca (Mecta ycraHoBkn BU-1 B
TpybonpoBoa) nyTeMm ycTaHOBKM nepembldek X6, X7, X8 (mxamnepos) B
COOTBETCTBUM C Tabnuuen agpecoB Ha nnate kommyTauumn M3-1.
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Bnok nsmeputensHbii BU-1-1 obecneunBaet:

- npvem un npeobpasoBaHWe CUrHanoB C OAHOro npeobpas3oBaTens
AaBneHus, oaHOro npeobpasoBaTensi CONPOTUBIEHNS;

- U3MepeHWe TemnepaTypbl, AaBNeHust TENNOHOCUTENS B OOHOM
TpybGonpoBoae;

- Bblgadyy u3MepuTenbHOW WHOpMauMM MO KaHanaMm Temneparypbl,
AasrieHuns B undpoBoM Koae no nHtepdency RS-485.

1.3.8 BbluncnuTenbHbI 6nok TB-11 obecneymsaer:

+5
— Bbla4y NocTosiHHOTO HanpsbxeHust nutanusa (20 _ 1) B;

— BblAayy NOCTOSAHHOro HanpshkeHusa nutaHus (5+0,5) B (Tok Harpysku He
6onee 200 MA) ana nutaHua (B criydyae HeoGXOOAMMOCTW) CHETYMKOB-
pacxogomMepoB BOAbI;

— npuem uHpoOpMauum OOHOBPEMEHHO C  Heckonbkux BU-1
(MakcumanbHoe KonmyecTBo — BoceMb) U ¢ ATL, no nHtepdency RS-485;

— npvem n Bblga4vy nHpopmauum no nHtepdency RS-232 (Ha BHeLwHIOO
OBM unu npuHTep);

— pacyeT Tennoson aHeprum Qr, obbema V; n Maccekl TennoHocutens M,
Nno KaXgomy U3aMepuTenbHOMY KaHany HapacTatoLwmMM UTOroMm;

— pac4eT oTnyLieHHon (NoTpebrneHHon) TenmnoBon aHeprumn B cucTemax
TennocHabxeHus n ropsyero sogocHabxkeHust (Qri;Qraci) B 3aBUCUMOCTH OT
YCTaHOBMEHHOIO B TEMNMIOCHETYMKE BapyaHTa pacyeTa TENoBON SHepruu;

— apXvMBMpPOBaHWE NapameTpoB TEMNOCHETYMKE,;

— MHOMKaLMNo NapamMeTpoB TENNOCHETYMKE;

— npvem u 06paboTKy WMMYMbCHLIX CUrHaANoOB C Pacxo4oMepoB-
CYETYMKOB BOAbI (4O ABYX OAHOBPEMEHHO) C napameTpamu: yactota go 1,0
U, ANUTENbHOCTL MMMyrnbca He MeHee 150 Mc, amnNnNUTyaa HanpsXeHnst He
Gonee 5 B;

- XpaHeHWe apXMBHbIX AaHHbIX, HAKOMMEHHbIX C MOMEHTa OTKITHYEeHUs
CETEeBOro NUTaHus;

- MHAMKaUMIO TemnepaTypbl HApYXHOro BO3AyXa;

- paboTy 4acoB peanbHOro BPEMEHW MPW OTKIYEHUA CETEBOro
nUTaHus.

1.3.9 Konu4yectBo wuHAMuMpyemblx Ha wHaukatope TB-11 paspspos
uenoro vuecna:

- NPy 3MepeHnn Tennoson aHeprim - 10;

- Npy M3MepeHun maccol TennoHocutens - 10;

- Npu n3mepeHun obbema TennoHocutens - 10;

- Npy usmepeHun obbema xornogHom (ropsiyen) Bodbl (B OOMOSMHUTENBHBIX
kaHanax) - 8.

1.3.10 CpegHss HapaboTka Ha OTKa3 TensjlocyeTyMka npu
MaKCMMarnbHOM KOMMYecTBE COCTaBHbIX YacTen He MeHee 80000 yvacoB c
YY4ETOM TEXHNYECKOTO 0BCNYKMUBaHNS.

1.3.11 CpegHuii cpok cnyx0bl TennocyeTymka 4o cnucaHua 12 ner.

1.3.12 Macca TB-11 He 6onee 0,5 kr, rabapuTHble pa3mepbl He Gonee
131x211x94 mm, macca u rabaputHble pasmepbl BA-1 npuBeneHbl B
npunoxennn A, macca OTL, He 6onee 0,2 kr, rabaputHble pasmMepbl He
6onee 155x122x58 Mm.
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MpumevaHue - BHelwHWIA BUA 1 rabapuTHble pasMepbl COCTaBHLIX YacTen
Tennocyetumnka (BW-1, MMP-9, TB-11, OTLU, TepMOoMeTpoB nnaTMHOBBIX
TEXHUYEeCKUx) npmeeeHsl B npunoxenusix A, b, B, I, 1.

1.3.13 CocTtaBHble 4YacTU TenrocyeTyMKa, Kpome  KOMMsiekTa
TEPMOMETPOB NNaTUHOBLIX, OTHOCATCS K  BOCCTaHaBNMBaeMbIM,
PEMOHTUPYEMBIM U3OENUAM.

1.3.14 BHyTpeHHsAs1 noBepxHOCTb (pyTeposka) Tpybonposoaa [MIMP9-2
BbINOSIHEHA W3  CTEKNOHAMOMHEHHbIX KOHCTPYKLMOHHBLIX — MaTrepuanos
(TepMmonnacTbl 1 peakTonnacThbl).

1.3.15 MNepBuyHble npeobpasoBatenu pacxoaa [MMNP9-2 repmMeTuyHbI 1
NPOoYHbl Npy NpobHom aaenexHun 2,5 Mla.

1.3.16 OnekTpuyeckoe cornpoTusreHve n3onsauum Mexay
06BbeANHEHHBIMM LUTLIPSMU CETEBOW BUITKU BblYMCNIUTENbHOro 6rnoka TB-11
n kopnycom He meHee 40 MOM, anekTpuyeckasi NPOYHOCTb U3ONALUN —
1500 B acp. 3Ha4eHus yacTtoTom 50 Iy,

1.4 MeTponoruyeckue xapakTepucTmku

1.4.1 3HayeHne HaubonbLIEro M HaUMeEHbLUEro OOBEMHbIX PaCXO[0B
TENMOHOCUTENS B 3aBUCUMOCTM OT AuameTpa ycrnoBHoro npoxoga (Oy)
npeobpasoBatens pacxoga [MNP9-2, yctaHoeneHHoro B BU-1, A wnn B,
COOTBETCTBYIOT NpMBEAEHHbIM B Tabnuue 1.

Tabnuua 1
Bapw-
NapaveTp mi::;- 3HaueHue [ly npeobpasoBatens pacxoaa, MM

HeHns | 20 32 40 50 80 100 | 150 | 200

Gmin= Gmaxz00 TM A 0,057| 0,114] 0,180| 0,288 0,720| 1,135]| 2,88 | 4,50

Giin= Gmax100TM B 0,113| 0,227] 0,360| 0,576| 1,44 | 2,27 | 5,76 | 9,00

GmaxT/4 A B 11,3 ] 22,7 | 36,0 | 576 | 144 | 227 | 576 | 900

1.4.2 Tlpegenbl  gonyckaemMod  OTHOCUTENbHOW  MOrpPeLUHOCTU
TennocyeTymKa Npu N3MepeHUn Macchbl TENNOHOCUTENS PaBHbI:

a) onsa BapuaHTa ucrnornHeHus A:

-B nogaunanasoHe pacxogos oT Gmax go Gmax/100- £1,0 % ;

- B nogaMdnasoHe pacxogoB HWke Gmax/100 o Gmax/200- £2,0 %;

6) Ans BapvaHTa McnosnHeHus B:

- B AManasoHe pacxogos oT Gmax go Gmax/100- £2,0 %.

MpumeyaHne — [nuHa npsIMONUHENHOrO YyyacTka TpybonposBoda Ao
npeobpasoBaTensa pacxoga [AormkHa ObiTb He MeHee 5 [y, nocrne
npeobpasoBaTtens pacxoga He meHee 3 [y.

1.4.3 lpepenbl gonyckaeMoi abCOMOTHOM MOrPeLHOCTN U3MEpPEHUi
pasHocT TemnepaTyp At KOMNMEKTOM TepMoMmeTpoB nnatuHoBbix KTTTP
OOMMKHbI BbITb paBHbl  +(0,05+0,002 At) °C (knacc A), roe At — pasHoCTb
Temneparyp TensoHocuTens B nogatoLem n obpatHom Tpybonposogax, °C.

1.4.4 lpepenbl gonyckaeMon abCOMIOTHOM MOrPeLHOCTN U3MEpPEHUi
Temnepatypbl t TepmomeTpoM NNaTnHOBbLIM TIT AOMKHbI ObITh paBHbI

1(0,15+0,002 At) °C (knacc A), roe t — Temnepartypa TennoHocuTens
(sogpbt), °C.
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1.4.5 lpepenbl gonyckaeMoi abCOMOTHOM MOrPeLHOCTN U3MEpPEHUi
TemnepaTypbl BU-1 B ananasoHe Temnepatyp ot nnoc 3 go nnoc 150 °C
pasHbl £(0,10+0,003t) °C, rge t — TemnepaTypa TennoHocuTens (Bogsbt), °C.

1.4.6 lpepenbl gonyckaeMon abCoMTHOM MOrpeLHOCTN U3MepeHns
Tekylwen TtemnepaTtypbl TennoHocuTens Tennocdetdkom TC-11 paBHbI
1(0,25+0,005t) °C, rge t — wusmepsiemas TemnepaTypa TennoHOCUTENS
(sogbt), °C.

1.4.7 lNpepenbl gonyckaeMoi abCOMOTHOM MOrpeLHOCTN U3MEpPEHUi
Tennocyetymkom TC-11 pasHocTn TemnepaTyp At TennoHocuTensa 6es
yyeTta MNOrpelHoOCTM  KOMMnekTa TepmonpeobpasoBaTenen  paBHb
1(0,2+0,003 At) °C, rge At — pasHoCTb TemnepaTyp TENMOHOCUTENS B
nopatowem n obpatHom Tpybonposoaax, °C.

1.4.8 MNpegensbl fonyckaeMoOn OTHOCUTENBHOW MOrPELUHOCTU U3MEPEHNIA
TennoBon aHeprum TennocyeTynkoM, 8Q, %, B 3aBUCUMOCTU OT Pas3HOCTU
Temnepartyp TENNoOHOCUTENs B nogatoLem u obpatHom Tpybonposoaax (At)
paBHbl:

5°C<At<10°C
10°C=sAt<20°C
20°C=sAt=145°C

+ + +

6
4
3

1.4.9 TNpegenbl fonyckaemMon OTHOCUTENbHOW MOrPeLlHOCTU U3MEPEHUN
TEMIOCYETYUKOM TEKYLLIEro BpeMeHn 1 BpeMeHu HapaboTku paBHbl 10,01 %.

1.4.10 Mpegensl  gonyckaemoun npvuBeaeHHon MorpeLHoCcTH
Tennocyetymka Opnr, %, NpU U3MepeHun [AaBrneHus TenrnoHocuTens B
TpybonpoBoae, BblpaXeHHble B MpOLEHTax OT BepxHero npegena
N3MepeHni, AOMKHbI onpeaenaTses no popmyne

Opr = £ [|Og] + |Gsl], (1)
roe |da] — moaynb npegena  [4OMycKaeMoW — NpUBEAEHHOW
MOrpeLLIHOCTM U3MEPEHUIA UCToNb3yeMoro npeobpasoBaTtens fasnexus, %;
[&s] — Moaynb npegena gonyckaemMon MpUBEAEHHOW MOrpeLlHOCTU

NHOPMAaLIMOHHO-U3MEPUTENBHOTO KaHarna gaBneHus TennocyeTymka.
|0g] paBeH 0,5 % npu 0,1 < Pmax/P < 1,6, (P — 3HadeHue
nsmepsemoro aaesnexHus, Mra).

Mpegensl gonyckaeMOW OCHOBHOW MOMPEeLHOCTU  UCMOMb3yeMblX B
TennocyeTymke npeobpasoBaTtenert N3bbITOYHOrO AaBMEHUs!, BblPaKEHHbIE
B NpOLEHTax OT BepXHero npegena n3MepeHun, OMKHbI ObiTb paBHbl +0,5.

1.4.11 TorpelwHocTb Npeobpa3oBaHNs MMMNYNbCHOrO CUMrHana B KaHane
cyeTuMKka-pacxogomepa He 6Gonee 11 eauHuua Mmnagwero paspsga B
3HaYeHU 3MepeHHOro obbema.

1.4.12 [nana3oH uamepeHun Temnepatypbl OKpyXalollero Bosgyxa oT
MuHyc 40 po nmoc 50 °C. [lpepenbl gonyckaemon abcontoTHON
MorpelHoCcT!  M3MEpeHn  TeMnepaTtypbl  OKpyxawllero  Bosayxa
TennocyeTynkom paBHbl 3,0 °C.

1.5 Nopsapok 3akasa

1.51 3akas coctaBa Tennocyetymka TC-11 gna peanusaumu
HeobX0AMMOro BapuaHTa pacdeTa TENMOBOW 3HEPrn A5 OAHOMO UIn ABYX
y3roB yyeTa B cucTeme TennocHabXeHns ocyLlecTBnseT noTpebutens
(3aKka34uK) cornacHo NpPUBEAEHHOW HWXE YCNOBHOW CXeme 3anucu 3akasa
UNn KapTon 3akasa, hopma KOTopow npuseneHa B npunoxeHum E.

1.5.2 Cxema cocTaBneHust yCnoBHOro obosHaveHust Tennocyetymka TC-11

npw 3akase. .
c-11 C
1 2

roe undpsl, nog ycnoBHbiM 0603Ha4YeHnem 0603HavaloT:

1 — TennoBbluucnuTens TB-11;

2 — BapuaHT ncnonHeHus (byksa A unm B).

1.5.3 lMpumep ycnoBHOro 0603Ha4YeHMs TEMMOCYETYMKA NP 3aKkase n B
Opyron OKyMeHTaLmu:

TennocyeTumk TC-11 - A NIMPU.411739.001TY

TennosbluncnnTenb
TB-11

BapwuaHT ncnonHexusa A

13

* MNocne ycnoBHOro obo03HavyeHus1 TennocHeTYMKa yKasbiBaloT LWMpP
TexHuveckux ycrnosuii: «JIT®N.411739.001 TY»
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1.6 YcTponcTBO 1 paboTa Tennoc4yeTyMKa

1.6.1 YCTpoWncTBO 1 NpuHUMN paboThbl TENOCYETYMKA

TennocueTtynk npeacrasnset cobon nsgenve, coctosiee M3 OTAENbHbIX
KOHCTPYKTMBHO 3aKOHYEHHbIX 4acTel, COeAMHEHHbIX Mexay cobon ¢
nomoLLbto kabener. CocTaB TennocyeTynka ykasaH B n. 1.1.2.

B TennocuyeTunke npegycMOTpeHa BO3MOXHOCTb MOAKMOMEHUST OBYX
CYETYMKOB-PACXOOOMEPOB XOMOOHOW (UNKU ropsiven) Bogbl C UMMYSbCHBIM
BbIXOOHbIM CWUrHarioM C napameTpamu: 4Yactota He 6onee 1,0 Iw,
HanpsibkeHue He 6onee 5 B, gnutenbHOCTb nMnynbca He meHee 150 mc.

MepBuyHblE anekTpomarHUTHble npeobpasoBaTenu pacxoga [1MP9-2,
TepMonpeobpasoBaTeny COMpoOTUBIEHNS W npeobpas3oBatenn AaBneHus
obecneumBaloT npeobpas3oBaHne BO3AENCTBYIOLUNX PU3NYECKUX BEMNUYMH B
3NeKTpPUYEecKMe CurHanbl, KOTopble B MUKPOMPOLLECCOPHOM 3NEKTPOHHOM
mogyne M3-1 ycunueatoTcs M npeobpasoBbiBaOTCA B NocneaoBaTernbHble
undppoBble kogbl napameTpoB No nHTepdency RS-485.

BbumcnutensHbii 6rnok TB-11 obecneuvBaeTr npuem M 06paboTky
LUMPpPOBBLIX KOQOB NapamMeTpoB, pacHeT TENNOBON SHEPrMKn, apXMBMpoBaHNe
napameTpoB, BbIBOA UX HA XUAKOKPUCTaNNYECKNA UHONKATOP, NPUHTEP, Ha
BHelwHIoo OBM no nHtepdericy RS-232.

Mopaynb anekTpoHHbIn M3-1 ycTaHoBneH Ha kopnyce MNIMP9-2.

Moaynb anekTpoHHbIn M3-1, Bxogsawwmin B coctaB BU-1-1, ¢ nomoLblo
KpOHLUTEHa ycTaHaBnNuBaeTCs HenocpeacTBEHHO Ha TpybonpoBsoae.

Cxewma anekTtpudeckas MNMP9-2 npueegeHa B npunoxeHun b.

1.6.2 YcTpowncTso 1 npuHumn paboTel MMP9-2

Mo 3aKkoHy  SneKkTpoOMarHUTHOW  MHAOYKUMM  NPU  NPOXOXOEHUU
3NEeKTPONpoBOAHOW cpefdbl 4Yepe3 MarHUTHoe none B HeWl, Kak B
ABwxyllemcs nposogHuke wuHayuupyetcs 3.0.C., nponopunoHansHas
cpegHen CKOPOCTU XMOKOCTU UMK pacxoay.

Ha o6MoTkM B0O30OyxaeHus npeobpasoBatens pacxoga [1MMP9-2 u3
Moayns anekTpoHHoro MO3-1 (anekTpoHHoro 6noka BW-1) nopaetcs
UMMNYNbCHOE HarnpsbkeHue ANs CO3[4aHWst MarHUTHOro nonst B NOTOKe
KOHTponupyemown cpeabl (B BoAeE).

UmnynbcHbI curHan Uz BocnpuHMMaeTcs anekTpogamun u noctynaeTt B
MOZynb 3MNeKTPoHHbIN M3-1, rae nponcxoauT ycuneHue n npeobpasoBaHue
curHana B undposon Koa.

U3 = ch Bcp ﬂy, (2)

roe Vg, — CcpeHss CKOpOCTb NOTOKA XXUOKOCTY;

Bep, — cpedHsia MarHWTHas MHAYKUMS, cosgasaemasi obMoTKamu
BO30YXXAEHNS B MOTOKE XXMUAKOCTY;
Oy — nuameTp ycnosHoro npoxoaa Tpy6si MNIMP9.

KOHCTpYKTMBHO nepBW4YHbIA  npeobpasoBaTens pacxoga [MP9-2
npeacTaBnsieT cobol y4yacTok TpyObl C W3ONUPOBAHHOW BHYTPEHHEWN
noBepxHocTbto (cpyTepoBkoit). Ha TpybGe pacnonoxeHsl nBe OOMOTKM
BO30OYyXaeHNs, co3parolime BHYTpU TpyObl MarHWTHOE nore. OneKTpoAabl
YCTaHOBMEHbl AnaMeTpanbHO NPOTUBONOMOXHO B MNIOCKOCTU NOMEpevyHoro
cevyeHuss  TpyObl.  OnekTpoabl  AMNEKTPUYECKM  U30MUpPOBaHbl  OT
MeTannM4yeckon CTeHKN TpyObl M30NALMOHHBIM NOKPbITUEM (DYTEPOBKON).
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1.6.3 YcTtponctBo M npuHUMN paboTbl TEPMOMETPOB MMAATUHOBbIX
(TepmonpeobpasoBaTenei CONPOTUBIEHUS)

BHewHnn Bug TepmomeTpoB  nnatuHosblx  KTMTP  wn  cxema
aneKTpuyeckas npuMeedeHbl B NpunoxeHun .

KoHCTpyKunsi TepMoMeTpoB repMeTuyHa. MoHTaxHas 4acTb 3alUTHOU
apmatypbl TepMOMETpPOB (Tepmonpeobpa3oBaTenen) BbIMONHEHA U3
aHTUKOPPO3MNHON CTanw.

B komnnekt tepmomeTtpoB KTTITP BxogaT Tpu (Mnu gBa) TepmomeTpa
NNaTUHOBLIX, WUMEILWMNX cTaTudeckylo Xxapaktepuctuky (HCX) Py 100,
Wi = 1,3910, knacc ponycka — A, 4eTbIPEXNPOBOOHYID CXeMy
NOAKITHOYEHUS.

MpuHuun  paboTbl  OCHOBaH Ha  W3MEHEHWM  3MEKTPUYECKOro
CONPOTUBMEHUSA MIaTUHOBOrO YyBCTBUTENLHOIMO 3feMeHTa B 3aBMCMMOCTU
OT TemnepaTtypbl U3MepsiemMon cpefbl.

1.6.4 YcTpowcTso u paboTa BbluncnmTenbHoro 6noka TB-11

BbluncnutensHein 6nok TB-11 npeactaensieT cobort nnacTMaccoBbl
KOpMyc, BHYTPU KOTOPOro pacnonoXxeHbl YHKUMOHarbHbIE nNnaTbl NMUTaHNS
1 ynpasneHus.

K cooTtBeTcTByOWMM pasdbemam X1, X3, X4, pacnonoxeHHbIM Ha nnate
nUTaHWs, 4epes repMoBBOAbI KOpnyca MOAKMIYalTCAa NOCPeacTBOM
kabenen MCTOYHMK nutaHusa ~220B, 50y, 6noku mnamepwutenbHole BU-1,
CYETYMKN-pacXodoMepbl. K pasbemy  «RS232» («<nHTEpdEerc»)
NOAKIIYaeTCA KOMMNbIOTEP UNU MOAEM.

lMnata nuTaHWa BblpabaTbiBaeT HanpsXxeHus, Heobxoaumble ANS
pabotbl TB-11, 6GnokoB wusmepuTenbHbix BW-1, patuuka Temnepatypbl
HapyxHoro so3ayxa [TL, cyeT4ymkoB-pacxogoMepos.

BbluncnutensHbii 6nok TB-11 ycTaHaBnNMBaeTCst HA CTEHE NMOMELLEHUS B
MecTe, OOCTynHOM none3oBaTtento. bnokn BW-1 yctanaBnuBawTcs Ha
COOTBETCTBYIOLMX TpybonpoBogax Y3noB YyyeTa TEMMOBOW 3HEpPruun
(nopatowem, obpaTtHom nnm Tpybonposoge noanutku, MBC).

1.6.5 OnucaHne anropyutMOB  BbIYUCNEHWUA  TEMNOBOW  3HEPrUn
TEennoc4eTYNKOM

BbiumcnuTensHbii 6nok TB-11 TennocyeTymka NpoM3BoAUT BblYMCTIEHNE
Tekylwen TennoBoM MowHoctn w, [k (Tkan/y), B Kaxaowm
n3MepuTenbHOM KaHane (TpybGonpoBozae) no gpopmyrne

W=Vl hi, (3)
roe Vi— TeKyLIJMﬁ OOBEMHBIN pacxon TenrnoHocuTena B KaHarne,
M>/y;
I — yaenbHaaA nNNOTHOCTb TENNOHOCUTENA, COOTBETCTBYHOLLAA
TeKyLIJ,eﬁ TemMneparype B KaHane, T/M3;
h; — yaenbHaa 3HTanbnuna TennoHOCUTeNna B COOTBETCTBYHOLLEM

nameputensHom kaHane, ['x/T (Mkan/T);
i — Homep kaHana (1 =1...8).
Tekywmin maccoBbli pacxod m, T/d4, MHOMUMPYEMBIW Ha WHAMKATOpE
TB-11 B kaXXgoM KaHane, BblYMCNAeTcsa no hopmyrne
m;=Vv;r;. (4)
12



Tennosas aHeprua Q, Ik ([kan), cogepxawasca B TennoHocuTene
opgHoro TpybonpoBoda (OQHOrO KaHama W3MEepeHWun), BblYUCNSAETCA Mo

dopmyne

ty
Q= gmh,dt, (5)
tg
rge tO’ tl — MOMEHTbl BpeMeHU, COOTBETCTBYKLINE Hadany u

OKOHYaHUIO UHTepBarna BpeMeHN U3MEPEHNIN TENITOBOW SHEPIU (dt ), M.
Macca TennoHocutens M, 1, ansa no6oro Tpybonposoaa (0AHOro KaHana
n3MepeHuin) BeluncnsieTcs no popmyrne
ty

M = gmdt . (6)

to
O6bem TennoHocutensi V, m°, ans mo6oro TpyGonposoga (O4HOMO
KaHana nsMepeHuin) BbluMcnsaeTcs no hopmyne
t1
V= yd, (7)
to
roe vi - TEKyLMN OOBbeMHbIN pacxod Vv, M/, MHAULMPYEMbIA Ha
unHaukatope TB-11 B kaxxgom kaHane.
Hanbonee pacnpocTpaHeHHble YypaBHEHUS] BbIMUCIIEHUA TEMNNOBOW
3HEPrnn U CXeMbl NOOKIMIOYEHNS COCTaBHbIX YacTel TennocyeTynka ansa HmuxX
npvBeaeHbl B npunoxennn XK.

1.7 MapkupoBka 1 nnomémpoBaHue

1.7.1 Ha kaxgyto coCcTaBHYI0 4acCTb, BXOOSLLYIO B COCTaB TENocyeTYmKa,
HaHeceHa MapKnpoBkKa.

1.7.2 Ha nvueBou yacTu kopnyca TB-11 (cm. MNpunoxerHue B) HaHeceHb!
cnegywowe Hagnueu:

— HaumeHOBaHvMe MW o00O03HayeHve TennocyeTymka, HauMeHoBaHue
1 0603HaYeHne COCTaBHOM YacTy TEMNNOCHETUUKA;

— HauMeHOBaHWe 1 TOBapHbIN 3HaK NpeanpUaTUA-U3roToBUTENS,;

— 3HaK yTBePXAeHUs Tuna cpenctea uamepeHus no MNMP50.2.107-09.

Bo3ne ceTeBoro LWHypa ykasaHO HanpsikeHWe W 4YacToTa CeTeBOro
nutaHuna: «~220 B, 50 Myy».

Mecta nnombupoBaHus TB-11 yka3saHbl B npunoxeHun B.

1.7.3 MapkupoBka n mecta nnombupoBaHusa 6Gnoka U3MepuUTENbHOro
BU-1, patynka TemnepaTypbl HapyxHoro Bosgyxa [OTL, ykasaHbl B
npunoxeHnsx A, I' COOTBETCTBEHHO.
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1.7.4 Mapkuposka MNIMP9-2 Ha wunbavke:

OAOQ «Apaamacckui

= MPHUGOPOCTPONTENBHBIN
=

3zapog umenn N.UN.Nnangunan

* * *

nne9-2-: N i 1200 0T
Puax 2,5 MITA  IP54

*rT T
1

__. B nNyHKTMpHbIX npAMoyronbHUKax ykasbiBawoTcs: [y (Mm),
3aBOACKON HOMeP, ABe nocnegHne Lmgpbl roga 3roToBreHNs.
1.7.5 Ha kopnyce NMNP9-2 cTpenkoi ykasaHo HanpaeneHne NoToka XXUAKOCTH.
1.7.6 MapkmpoBka 1 MecTa nnombrnpoBaHUs TEPMOMETPOB MMAATUHOBbIX
(TepmonpeobpasoBaTenei ConpoTUBNEHUs), NpeobpasoBaTenel AaBneHns
npyBeaeEHb! B SKCNyaTauMOHHON JOKYMEHTaUUnM Ha 3T u3genus.

1.7.7 Pacwudposka 3aBoackux Homepos TB-11, BU-1, OTLL:

€ €928

nocriegHasa uudpa \aaoncmﬁ NnopsiAKOBbIA HOMEpP
roga n3roToBrieHns
MecsL, U3roTOBMNEHUS

X — apabckas umndpa
1.7.8 MaZSKMpOBKa TpaHcrnopTHon Tapbl cogepxuT (no NOCT 14192-96)
Ha GOKOBbIX CTEHKaX MaHUMynAUMOHHbIE NpeaynpexaaroLime 3Haku.

1.8 KoHcepBaLus n ynakoBka

1.8.1 KoHcepBauusi 1 ynakoBka MNOKYMHbIX KOMMIIEKTYIOWNX W3Oernvn
TennocyeTynka (TepmonpeobpasoBaTenen COMpOTUBMEHNS,
npeobpasoBaTenen [OaBrieHUs1) NPOM3BOAUTCA COMMacHO  yKasaHusiM,
N3NOXEHHbIM B 3KCMMyaTauNUOHHON JOKYMEHTALMM Ha 3TN n3genus.

1.8.2 KoHcepBauusa u ynakoBka COCTaBHbIX 4YacTel Tennocyetyumka
(kpome BW-1), npuHagnexHocTen, 3KCnnyaTauuoHHOW [OOKYMeHTauuu
ONS XpaHeHNst U TPaHCNOPTUPOBaHUS MPON3BOAUTCA Crieayow M obpasom:

— Kaxgasa cocTaBHas 4acTb, NPUHAONEXHOCTW, 3JKChnyaTauuoHHas
OOKYMeHTaumsi OTAENbHO 3aBopayuBaloTcsa B Oymary M nomeLyaroTcs
B MOMMITUNEHOBbLIE MELLKM BMECTE C CUNUKarernem-ocyLLmMTenem;

—  MOMW3TUNIEHOBbIE  MeELWKXM  ODXUMalTCs MO MOBEPXHOCTU
yNakoBbIBAEMOrO U3Aenusa pykamu;

— ocne yganeHus U3 MeLKOB BO34yxa, MeLLKM 3aBapuBatoTCs;

- NONM3TUIEHOBLIN MELLOK nomeLyaetcs B KapTOHHYIO
TPaHCMOPTUPOBOYHY0 KOpPODOKY, Ha [OHO KOpoOku, no ©Ookam, CBepxy
yKnaabIBaloTCA NpOKagku n3 rodppmMpoBaHHOro KapToHa (ynakoBka AOMMKHa
ObITb NOTHOW, NEpPEMELLEHME NPegMETOB B KOPoOke He JonycKaeTcs);

— KapTOHHas kopobka 3aknenBaeTcs;
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— Ha KOpPODOKy HaKkneuBaeTCcsl YyNakoBOYHbIA JIUCT C OaTOW KOHcepBaLuuu
N POCNUCHLIO NULA, NMPOU3BOAUBLLEIO KOHCEPBALUIO.

Ona  TpaHcnopTMpoBaHWsS KOpPODOKM YyKMagblBalOTCA B AepeBAHHbLIN
TPaHCNOPTUPOBOYHBIN ALLKK.

CeobogHble MecTa B  OepeBsiHHOM ALLUKe 3anosnHsaTCA
aMopTU3UPYIOLLMM MaTepuanoM (OpeBEeCHON CTPYXKOW, rodpupoBaHHbIM
KapTOHOM), LUK 3abuBaeTcs.

YnakoBka JoimkHa ObiTb NIOTHOW. lNMepemelleHne NpegMeToB B ALLUKE
He JonyckaeTcs.

MapknpoBka TpaHCMOPTHOW Tapbl LOMKHA COAepXaTb Ha OGOKOBbIX
CTEeHKax MaHUMynNAUMOHHbIE 3HaKu: «BEPX», «XPYIKOE -
OCTOPOXHO!», «<bEPEYb OT BJTAT N».

TemnepaTypa oOKpyxXatllen cpedbl MNpyv KOHCeEpBaALUW U ynakoBKe
JormkHa HaxoauTecss B npefenax nnoc (20+5)°C, oTHocutenbHas
BnaxHocTb Bo3ayxa 4o 80 %.

B nomeLueHumn, rae npou3BOANTCA KOHCEPBALMSA U yrakoBKa, HE JOSTKHO
ObITb MbINK, NAPOB KNCMNOT U LLIENOYEN, arpeECCUBHBLIX ra3oB.

briok nsmeputensHoli BU-1 nomellaeTca B NONMITUNEHOBbLIA MELLOK C
cunukarenem-ocylwmMTeneMm, ygansietcsa BOo3gyx nyTem obxatus pykamu,
MELLIOK 3aBapuBaeTcs.

Ons TtpaHcnopTupoBaHus BW-1 yknagbiBaeTca B TPaHCNOPTUPOBOYHbLIN
OEPEBSAHHbIA AWK, BbICTNIAHHbIA BHYTPW BIarOHENpoOHULaemon Oymaroin.
BW-1 ycrtaHaBnuBaeTcs Ha NOACTaBKM C aMOPTUSMPYHOLLUM MaTepuarnom,
NNOTHO 3aKpennseTca B sMKe NnaHkamMu ¢ amopTU3UPYIOLLUM MaTepuanom.

KpenneHne BU-1 gomkHo ObiTb NpoYHbIM, NepemMelleHne bU-1 B awunke
He gonyckaeTcs. Awuk 3abuBaeTcs.

B TeyeHve rapaHTUAHOIO cpoka noTpebutenb o00si3aH  XpaHUTb
TPaHCNOPTUPOBOYHYIO YNAaKOBKY 3aBOAA-U3roTOBUTENS.

2 Acnonb3oBaHue NO Ha3Ha4YeHUIo

2.1 3kcnnyaTtauMoOHHbIe OrpaHUYeHus

2.1.1 TennocyeTynk npegHasHa4vyeH A8 YyCTaHOBKU BHE B3PbIBOONACHbIX
30H, B MeCTax HavMeHee MoABepXeHHbIX BubpaumMn M yaobHbIX Ans
OCMOTpa 1 06CNyXMBaHMS.

K paboTe c Tennoc4eT4MKOM OOMYyCKaOTCS Nvua, NPOoLUEALUNE NHCTPYKTaX
Mo TEXHMKe 6e30MacHOCTM 1 U3yYMBLUME SKCTITyaTaLMOHHYIO0 OKYMEHTaLMIO.

2.2 MepbI 6e3onacHocTU

2.2.1 Mo cnocoby 3aluTbl YernoBeka OT MOPaKEHUsI ANEKTPUHECKUM TOKOM
TennocyeTunk oTHocutes K knaccy 1 no FOCT12.2.007.0-75, TOCTP51350-99.

222 TIlpn paboTe ¢ Tennoc4eT4MkoM Heobxoammo cobnogaTtb
OeNCcTBylOlWMEe npaBuna Mo TexHuke OesonacHocTu npu pabote  C
3MNeKTPoyCTaHOBKaMM U PYKOBOACTBOBaTbCH TpeboBaHuAMK GesonacHoCTu
no NOCT 12.3.019-80, TOCT P52543-2006.
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223 K paboTe no MOHTaxy, YCTaHOBKE, MNOBEPKE, OOCNYXMBaHWUIO U
aKcnnyaTaumMmn TennocyeTymka OOMnycKatoTCsa nvua, uMerolume Heobxoanmyto
KBanudukaumio, npowledlme WHCTPYKTaX Mo TexHuke GesonacHocTy,
M3y4mMBLLIME SKCMNyaTaUMOHHY AOKYMEHTaUMIO Ha TEMMOCYETYMK.

2.2.4 Bce paboTbl MO MOHTaXY U OEMOHTaXyY HE0OXOAMMO BbIMOMHATE NPU
OTKIMKOYEHHOM HanpPsPKEHUN NATaHWS, NPU OTCYTCTBUW TENMOHOCUTENS (BOAb!) B
TpybGonpoBoge M B CTPOroM COOTBETCTBUM C «[lpaBunamu ycTponcTBa
anekTpoyctaHoBok»  (MY3), «[lpaBunammM TexHWYECKOW  KCnnyatauum
3rneKTpoycTaHoBOK  notpebutenen» (MT3) u  «[MpaBunamm  TEXHWUKK
Ge30nacHOCTM NpY 3KCNyaTaLmm areKTPoyCTaHOBOK noTpebuTtenen» (MTH).

2.3 NMopsaaok MOHTaXa 1 BBoAa B 3KCnyaTauuio

2.3.1 B 3MMHee BpeMsi BCKPbITUE TPaHCNOPTMPOBOYHOIO SALLMKA MOXHO
NpOBOAUTL TOMbLKO MOCMe BbIOEPXKKM ero B TeyeHne 24 4yacoB B
HOopMarnbHbIX YCrioBusax npu temnepatype (20+5) °C.

lMocne BCKPbITUS YNakoBKU NPEAnpUATUS-U3rOTOBUTENS MPOBEPUTL
KOMMIIEKTHOCTb MOCTaBKM cornacHo opmynsipy, NpoBEPUTbL COXPaHHOCTb
NnoM0b Ha COCTaBHbIX YACTAX TEMNMocyeTYmKa.

2.3.2 CocTaBHble 4acTu TennocyeTynka yCTaHaBNUBAKOT (MOHTUPYIOT)
B CMCTEMeE TennocHabXeHnsa cornacHo BbIbpaHHOMY BapuaHTy (YypaBHEHMIO)
BbIYMCMNEHUIN TENNOBOW 3HEPTUN B COOTBETCTBUM CO CXEMOW MOAKIMIOYEHUHN,
NPUBEAEHHBIMU B MPUNOXEHUN XK 1 CTPYKTYPHOW CXEMOW TennocHeTymka,
npuBeeHHON Ha pUCyHKe 1.

BbiGpaHHbIN BapuaHT BbIMUCIIEHWS TEMNMOBOW SHEPTMM M3 npunoxeHust XK
BBOASAT B 3aCTaBKy «YpaBHEHUS U3MEpPEHUI TENMOBOW SHeprum» meHo TB-11
(cm. npunoxenue N).

MoTpebutens MOXeT 3aka3aTb BBECTM B TEMNOBbIYMCIMTENb oGO
Apyro HeobxoouMbIN ANS HEro BapyaHT TENMOBOW SHEPruu, OTMWUYHbIA OT
yKasaHHbIX B npunoxeHun K, nonb3ysicb pekomeHgaumsamu tabnuubl 2 ¢
NMOMOLLbIO KapTbl 3aKa3a (CM. npunoxexue E).

B atom cnyuyae, HeobxoauMmbli MOTPeOWUTENO BapuaHT BbIMUCIIEHUS
TennoBoW 3HeprMm Ha ogHOM WNW ABYX y3nax yveta sBoautcs B TB-11 Ha
3aBOAEe-U3roTOBUTESE C MOMOLLbIO CrieLMansHon nporpaMmel.

Tennocyetunk TC-11, wncnonb3yemMbln B OTKPbITHIX CUCTEMAxX C
koHTponeMm BC, moxeT ObITb MCNOMNb30BaH No nNogaroLlemy unu obpaTtHoMy
(c peepcom notoka) TpybonpoBode, 6e3 nepeycTaHOBKM MNEPBUYHOIO
npeobpasoBatens pacxoga [MP ¢ coxpaHeHWeM MEeTPONIOrM4ecknx
XapaKTepUCTUK CUCTEMBI B LLENOM.
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Pucynok 1 — TC-11. CxeMa snexTpudeckas CTpyKTYpHas

Tabnuua 2 — PekomeHaaumm rno BbIOGOPY YpaBHEHWUI BbIMMCIIEHNSA TEMMOBON
3HEPrMn Ha yarnax yyeTa (a, cnefgoBarternbHO, CXeM NOAKITHYEHNS TEMNOCHETIMKA)

YpaBHeHUs (anropuTMbl) BbIMUCNIEHW TEMITOBON 3HEPTU
Cxema ydeta Y3en ydeta 1 Y3en yuyera 2
(no6oe 13 ykasaHHbIx Ans Qi 1 Qrec1) (Qr2, Qracy)
OTkpbiTas Qmi = Mihy — Mzhz — Mshs
cucTema, Qr1 = Ma(ht — hp) + Ma(ht — hxg)
NCTOYHUK Qr1 = Mi(hy — hz) + Ms(hz — hxs) Mo xenaHuio
Tenna Qrr = Mi(hy — hixg) = Ma(hz — hxa) notpebutens
Qm = M1(h1 - hz) + (M1 - Mz)(hz - th) 6
Qs = Ma(hy — hg) + (Ms — Mp)(hs — hyg) | T1"OOBI€ YPABHEHNA
MoTpeGutenb, | Qri = Mi(hy — hx) — Ma(hz — hx) pactera Tennosou
OTKpbITast Qri = Mi(h — hy) + (M1 — Mp)(hz —hy) | SHEPTWN,
cnucTema Qr1 = Ma(hy — hp) + (My — My)(hy —hy) | @HANMOrn4Hble
MotpeGutens, | Qri = Mi(h1 — ha) + Ms(hs — hy) yKasaHHbIM /11”;'
3aKpbITas Qr1 = Ma(h1 — hg) + Ms(hs — hx) ysnay4era 1, Ho ¢
crcTEMa Qr1 = My(hy = hy) NCMONb30BaHNEM
Qr1 = Ma(hy = hy) 4, 5, 6 namepu-
lopsuee Qrsc1 = My(h1 — hx) TeNbHbIX KaHarnos
BogocHabxeHue | Qrect = Mz(hz — hx) TennocyeTymKa
TynukoBeas Qrsc1 = M1(hy — hx) + Ma(h2 — hx)
lopsuee
BogocHabxeHue | Qrect = Mi(h1 — hx) — Ma(h2 — hyx)
C UMpKynsaumen

O6o3HaveHuns B Tabnuue 2:

Qri— TennoBas aHeprus, oTnyLleHHas noTpedbutento nnu notpebneHHas,
Ix (Mkan);

M; — macca TennoHocuTenss B COOTBETCTBYIOLWEM U3MEPUTENBHOM
kaHane TpybonpoBoaa, T;

h; — yaenbHas aHTanbNMsa BoAbl B COOTBETCTBYHOLLEM U3MEPUTENBHOM
kaHane Tpyb6onposogaa, ['x/T (Mkan/T);

hxs — ydenbHas SHTanbnNus XONoAHOW BOAbl, COOTBETCTBYHOLL AN
TemnepaTtype xornogHon oAbl B Tpybonposoge nognutku, MO/t (Mkan/T)
(txs M3MepsieTcs B NOANUMTOYHOM TpybonpoBsoae);

hx — ygenbHaa SHTanbnNWs XOMOAHOW BOAbLl, COOTBETCTBYHOLLASA
TemnepaType XOnogHOW BOAbl, BBOAWMOMW MPOrpaMMHbIM  CMOCOOOM
(ot 1 8030 °C).

2.3.3 lpu BBOOE BapuaHTOB pacyeTa Tennoson sHeprum B TB-11 C
nomowibio  nporpammbl  VarCalcHot.exe (MOxHO ckadaTb C cawvTa
OAOAPZ.com/Tpoaykumnsa/Tennocyetunkn/TC-11)  pekomeHngyeTca  npu
BBOAE (POPMYI pacyeTa TENroBOW SHEPrUM YCTaHOBUTL PEXUM KKOHTPOIb
pasHocT Macc» (mogpobHocTv no BeBody dhopmyn Ansg pacveta U
YCTaHOBKN pexuma CMOTpPeTb B PYKOBOACTBE MOMb30BaTENS K Nporpamme
VarCalcHot.exe).

PekomeHOyeMbI peXXuM «KOHTPOSb Pa3HOCTU Macc» MOXHO YCTaHOBUTb
M Ona BapuMaHTOB pacyeTa Tenna, npeaycraHoBrieHHblX B TB-11 Ha 3aBoge-
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nsrotosutene  (onucaHne npouegypbl  CMOTpPeTb B PYKOBOACTBE
none3oBaTtens Kk nporpamme VarCalcHot.exe).

Mpn ycTaHOBKE pexuma «KOHTPOMb Pa3HOCTU Maccy» pacdeT TenroBou
Heprum AN 3aKkpbITOA CUCTEMbl TennocHabxeHwus (oTtonnexHue) Oypet

o Mi +M i
npon3sBogunTeCA NO yCpeaHeHHOM  Macce M -—, ecm

cp 2
M -M,
BbIMOMHAETCA YCrnoBme M— £ 0,02, v Torga M=Mgp; M=Mj,.
cp

B pexume «KOHTpOMb pasHOCTUM Macc» [AfA OTKPbITOW CUCTEMBI
TennocHabxeHus (FBC) pacyeT TennoBow aHeprum ByaeTt ocyLecTBNATLCH

M, +M,

no ycpeaHeHHoii macce M = , €CNV BbLIMOSTHAETCA yCrioBue

M. -
(- 0,02 )E ———® <0, ntorga M=Mcp; M=M,,
MCP

roe WHOeKcbl i M j — HOMepa KaHanoB nofawolero u obpaTHoro
TpybonpoBoaa B y3nax yyeta COOTBETCTBEHHO.

2.3.4 bnok BblMucnuTenbHbIn TB-11 3akpennseTrcs Ha CTeHke B
BEPTUKANbHOM MOMOXKEHUA WNW YCTaHaBMMBAETCA Ha rOPU3OHTaNbLHON
NMOBEPXHOCTW.

MepBun4HLIN NpeobpasoBaTent pacxoaa MNIMP9-2 6noka namepuTenbLHOro
BW-1 ycraHaBnuBaetca B TpybonpoBod C ANWHOW NPSIMONUHENHbIX
yyactkoB He meHee 5 [y nepen TMP u 3 Oy 3a Hum. [onyckaeTcs
yctaHoBka BU-1 ¢ yrnomM HaknoHa o 45° B NNOCKOCTH, NepneHanKynspHom
ocu Tpybonposoaa.

BHyTpeHHWI ouamMeTp NPsSIMONUHENHbIX y4acTKoB TpybonpoBoaa AOIKeH
COOTBETCTBOBaTb BHYTpeHHeMy auameTpy [P ¢ oTknoHeHuem He Gonee
2 %.

Mpu ycraHoske MINP B Tpy6onpoBoge Heo6xoanmo obecnevnTb npsimble
yyacTkm 6e3 rugpaBnMyeckux COMPOTMBMAEHWUA, UCKaXKaloLMX MOTOK
(HacocoB, BEHTUNEN, 3a0BUXEK, KranaHoB, KOMNeH U T.M.).

HonyckaeTtca npumeHeHue MNP 6e3 ycTaHOBKM rpA3eBbiX (uUnNbTpoB B
TpybGonpoBoge.

3anopHaa apMaTypa [ofbkHa YCTaHaBnMBaTbCA HA PacCCTOSHUU He
meHee 10 Oy go MNMP n 5 Oy nocne MNIP.

Mepexon mexay pasHbiMU AvameTpamu TpybOMpoBOOOB AomnyckaeTcs
BbINOMHATL C MOMOLLbIO KOHLEeHTpuYeckux nepexogos no NOCT 17378-2001
WM KOHNYECKNX NaTpyOKOB KOHYCHOCTbLIO He Gornee 18°.

MrP ycraHaBnuBaetca npu nwobom nonoxeHun Tpybonposoaa
(BepTvKanbHO, TOPU3OHTarnbHO), MPW 3TOM [AOIMKHO ObiTb o0becneyeHo
3anonHeHne Bcero obbema Tpybbl MNP namepsemon cpegon. MNpumepsl
yctaHoBku MNP B Tpy6onposoa npveeaeHbl B npunoxexHun K.
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MNP Heobxogumo ycTaHaenuBaTb B TpybonpoBog Takum 06pasom,
4YTOOblI HanpaBneHue CTPerkyM COoBMNajarno C HampaBrieHUMEM NOTOKa BOAbI.
MNP ycraHaBnvMBaeTcs B pas3pblB TpybonpoBoga (Mogyrb SMEKTPOHHBIN
M3-1 6noka nameputensHoro BA-1 gormkeH pacnonaratbCcs CBEpPXY) MeXay
OBYX, MPUBApPEHHbIX K Topuam Tpyb cnaHueB, n CoeaAnHAETCHA Npu NOMOLLN
GonNTOB C ravikamm.

MpuBapeHHble naHubl AOMKHbI OblTb COOCHBI U MIIOCKOMapannenbHbl
apyr gpyry. ®nadubl, BXxogsuine B KOMMMEKT NOCTaBKM, (PUKCUPYHOTCS Ha
Tpybe T[NP c nomowbio nonykoneu. Bo dnaHubl, npvBapeHHble K
TpybonpoBoay, nNpeaBapuUTENbHO YCTaHaBMMBAKOTCA  KomblLieobpasHble
npoknagku (M3 NnapoHNTa NUnNn pesnHbl).

Mpn HeobGXoQUMOCTM YCTaHOBKM BEHTWNS perynupoBaHus pacxoaa
pekomeHayeTcs ycTaHaeBnueaTb ero nocne [P, Tak kak B npouecce
akcnnyatauun T[NP pomkeH ocTaBaTbCA 3anofiHEHHbIM  BOAOW NpU
OoTCyTCTBMM pacxopa B Tpybonpoeoge. MNP 1 TepMoMeTp NNaTMHOBbLIN,
yCTaHaBnvMBaeMble B obpaTHbIX TpybonpoBoaax, AOMmKHbI pa3MeLLaTbes Ao
MecTa NpuUcoeaVHEeHUst NOANUTOYHOro Tpybonposoaa.

2.3.5 TepmomeTpbl nnaTuHoBble (MMM TepmonpeobpasoBaTenu
COMPOTMBMEHUA MMaTVHOBbIE) YCTaHaBnuBalTca B Tpybonposogax B
cneuvanbHble MnNb3bl (KOTOpble MO 3akady noTpebutens mMoryT ObiTb
BKITIOYEHbI B KOMMIEKT MOCTaBKKW), NO3BOMSIOWNE AEMOHTUMPOBATL MX (Mpu
HeobX0aMMOCTM) B MPOLIECCe IKCMyaTaLuu.

'Mnb3bl ycTaHaBnueatoTca B 600bIwkn (ana KTITP) unu BBapmBatoTcs B
otBepcTue B Tpybonposoae (ans KTCIP) pasnuyHeiMu cnocobamu - nog
NPSIMbIM YINIOM K TENNOHOCUTENIO, HAaBCTPEYY eMy, HaKINOHHO (nog yriom 4o
45°), HO TaK, 4TOObl YyBCTBUTENbHAs YacTb TEPMOMETpa Mnorpyxanacb Ha
rmy6uny (0,3,0,7) Oy no TOCT 8.586.5-2005. [lepen ycTaHOBKOM
TEPMOMETPOB, C Lenbio obecnevyeHns TEMnrnoBOro KOHTakTa, B [UMb3y
3anueaeTca xuakoe Macno. Pekomengyetcs no [OCT 8.586.5-2005
TepMousonupoaTb 60ObILLKM OT CTEHOK TpybonpoBsoaa.

Mpn  HEBO3MOXHOCTM  OOecnevuMTb  yKa3aHHble  COOTHOLLEHWUS
ponyckaeTcsa B TpybonpoBoge co3gaBaTb hopkamepbl COOTBETCTBYHOLLEIO
AvameTpa unu yctaHaBnueaTtb Npeobpa3oBaTeny ConpoTUBIIEHUS B KOFIEHO
TpybonpoBoaa.

MoHTaxx npeobpasoBaTernen [AaBneHUs M CYETYMKa-pacxogomepa B
KaHane xonogHou (ropsiyen) Bodbl MPON3BOAUTCH COrfacHO PyKOBOACTBY MO
aKcnryatauum Ha aTn nsgenus.

2.3.6 [rygia nuHum cesasm ot TB-11 no BU-1, cueTumkoB-pacxogomepos
XOrnogHowm (ropsivert) Boabl AormkHa ObiTb He 6onee 100 meTpoB.

Cxema MOHTaXa aneKkTpudeckux uenemn TennocyeTynka (OBYyX KaHaros
BW-1: TepmomeTpa nnaTuHOBOro, npeobpas3oBaTtens AaBrneHus; AaTyuka
TemnepaTypbl HapyXHOro BO34yXa, CYETYMKOB-PACXOAOMEPOB, BHELLHEW
OBM) npuBeaeHa Ha pUcyHke 2.

CxeMbl 3neKkTpuyeckue CcoeauHUTENbHbIX kabenen TennocuyeTynka
npueeneHbl B NpunoxeHun J1.
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PekomeHngyeTcs npoknagbiBath kabenu Kak MOXHO AarblUe OT CUIMOBbIX
NINHUA M WUCTOYHMKOB 3MEKTPOMarHuTHbIX nornen. Kabenwn pns nydwen
MeXaHNYeCKon 3aLlMTbl pEKOMEeHOYETCA NpoknaabiBaTb B MeTansopykasax.

Beog B  3KcnnyatauuMilo  TennocuyeTyYuKa  OcylLlecTBRsSieTCs
nepcoHanoM crneuuanu3npoBaHHbIX OpraHM3auui, OCyLLeCTBASAILWUX
MOHTaX TensiocyeT4YMKa.

BH/MAHWE!

1 4NnA NCKINKYEHMA BbIBOOA U3 CTPOA BJITOKA N3MEPUTENBHOIO BA-1
TEXHOJNIOTMYECKNE 3AIMMYLWKM C PA3BEMOB «RS485», «O0», «OT»
CHUMATbL, YBEOMBLUMCb B OTCYTCTBUM MNMPOTEYEK B MECTA CTbIKA
MOHTAXXHbIX ®JTAHLIEB.

2 MPU NMPOBEOEHNN SNEKTPOCBAPQOYHbIX PABOT HA
TPYBOMPOBOOAX TB-11 OOJIKEH BblTb OBECTOYEH, KABEJIb «RS485»
OOMKEH BbITb OTKNKOYEH OT TB-11.

3 HE OOMYCKAETCA NMPOTEKAHVE CBAPOYHOIO TOKA YEPES KOPITYC MMNP9-2.

4 MEPEL BKJTKOYEHWMEM TB-11 B CETb YBEOUTECH B COOTBETCTBAU

MUTAKOLLETO HAMPSDKEHWUSA 3HAYEHMIO (220%%) B, OTCYTCTBUM TEYEW

N MPOCAYNBAHUNA TEMIOHOCUTENA B MECTAX YCTAHOBKW MNMEPBUNYHBLIX
MPEOBPA3OBATENEN PACXO[A, TMPEOBPA3OBATENEW [OABNEHUA W
TEPMOTMPEOBPA3OBATENEWN.

5 BO M3BEXKAHUE MOBPEXAEHWY NPYU MOHTAXE OETANEW BITOKA BA-1
SAMNPELWAETCA NPUNATATb MEXAHUYECKVE YCUIMNA K KOXKYXY TMIMP9-2 A
MOAYIIO SNIEKTPOHHOMY M3-1 BIIOKA BU-1.

2.4 NMoaroTtoBKa K MCMNONb30BaHUIO TensiocYeTYMKa

2.4.1 BkniounTb ceTeBoe nutaHune TB-11 (220 B 50 Iu)

B TeueHne He O6Gonee 10 ceKyHO4 Ha WHOMKATOpe OTCYTCTBYET
WHpopmaums, 3ateM MOsABNAETCS  3acTaBka C  HauMMeHOBaHWEM
Tennocyetumka TC-11 u Bepcuer nporpaMMHOro obecneyeHus, panee
nocnegoBaTenbHO BbiCBeYMBaeTcs cnyxebHas uHdopmaums. OCHOBHas
3acTaBka (MCXOOHOE COCTOSIHWE) Ha MHAWKATOpe — AaTta, BpeMsi HapaboTky,
TekyLee BpeM4.

YnpaeneHne paboTon 1 nHgukKaumnen napameTpoB TEMMOCHETYMKE (BbIOOP
MEHI0) OCYLLIECTBMNAETCSA YETbIPbMS KHOMKAMM: @ , @ ,

I'Iepexop, Mexay nyHKTaMmm MeHK MO TFOpU3OHTalnM OcCyLllecCTBNndeTCA
HaXaTthem KHOMOK ) @, no BepTUKarnun — Haxatmem KHOMOK

CmeHa nHanumpyeMon uHdopmaunm ocyLLecTBRseTCs nocne Haxatus
Ha KHomky (kHomku). CTpykTypHas cxema MeHio TB-11 npuBegeHa B
npunoxeHuu M.

BosBpaT B MCXOOHOE COCTOSIHNE MEHIO OCYLLECTBMNAETCH aBTOMaTUYECKU
13 NoBOro COCTOSAHMS MPU OTCYTCTBUWN HaXKaTUS XOTA Obl HAa OOQHY N3 KHOMOK
B TEYEHME TPEX MUHYT.
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PrcyHOK 2 — CxeMa NOJKTIOYEHHS COCTABHEIX YacTell TemnocueTanka TC-11



Bos3spaT B MCXOOHOE COCTOSIHWME MeEHK (MOAMEHI0) BO3MOXEH Mpu
HaxxaTum OQHOBPEMEHHO ABYX KHOMOK @

2.4.2 Tlpn 3anycke TennocyeTynka B akcnnyaTau,wo ycTaHaBnvsawT
COrnacHo NOAMEHI0 «YCTaHOBKN»:

— koA napons (npu BbiMNyCcke C 3aBOOA-U3rOTOBUTENS YCTAHOBMNEH KOO —
0000011);

— KaneHgapHyto aary;

— Tekyllee Bpems;

— BblOpaHHbI BapuaHT pacyeTa Tenna;

— CUCTEMY eAuHUL, n3MepeHuin Tennosomn aHeprum (MOx) nnn (Mkan);

— AMCKPETHOCTL M3MEpEeHNA o6bema cyeTYMKaMmn-pacxogoMepamm no
Bxogdam A, B (0,001 M 10 9,999 m ) npw NX Hanu4uu;

— 3HadeHue TemnepaTypbl xonogHouW Bogbl oT 1 pgo nmoc 30°C
(BBOOMTCA  MNporpammMHO  noTtpebuTenemM MO COrMacoBaHW  C
TennocHabxatoLLen opraHusawmen);

— Homep aboHeHTa (o1 0000 oo 9999) npu paboTe ¢ fokarnbHon ceTbio IBM;

— M0 XenaHu NoTpeduTens BBOAMTCS HOBbIN KOA MNaponsi.

2.4.3 [ata BBOAa TeMnnocyeTyMka B 3KCMnyaTauuio [OmkHa ObiTb
oTMeYeHa B hopmMynspe.

2.5 Ucnonb3oBaHue TennocyeTynka

2.5.1 Ins npocmoTpa napaMmeTpoB TENNoHoCUTeNs Ha nHgukatope TB-11
cnegyeT MoOnNb3oBaTbCA CTPYKTYPHOW CXEMOW MEHI0  TennocyeTyuka
(cm. npunoxegye U).

KHonkou OCYLLECTBSIETCA Nepexoq U3 OCHOBHOM 3aCTaBKN B PEXUMbI:

— «ApxuB», Ansa Bblibopa cnocoba NPocMOTpa apXMBHBIX AaHHbIX (BbIBOA
Ha uHamkaTop, nNpuHTep, OBM), BoiGopa Buaa apxmBHbIX AaHHbIX (4acOBON
WINWN CYTOYHbIWA apXuB);

— «YCTaHOBKW», AfS YCTAHOBKM TEKYLUMX NapaMeTpoB BpemeHu, AaTbl,
BapuaHTa pacyeTta TennoBown 3HepPrum 1 T.4., CM. pucyHok U.2;

— «YpaBHEHUA WU3MEPEHUN TENnOBOW 3HeprumM» ANg NPOCcMOoTpa
anropuTMOB BbIYUCIIEHUS] MapameTpoB TEMNSOHOCUTENS B COOTBETCTBUU
C BblOpaHHbIM BapuaHTOM;

— «MHdopmMaLma o nepexofe Ha HOBBINM BapuaHT pacyeTa Tenna» Ans
npocmoTpa AaTbl U3BMEHEHWUS BapuaHTa pacyeTta Tenna.

2.5.2 Kogbl ownbok (aBapuiHbIX CUTyaLMin) U BO3MOXHbIE UX MPUYUHBI
npuBeeHbl B Tabnuue 3 1 B pacneyvaTkax apXvBHbIX OaHHbIX, BbIBEAEHHbIX
Ha nNpuHTEp Mnu BHewHiol 3BM c nomowbio nporpammbl «TC11.exe»
(cm.npunoxerua M, H).

2.5.3 Bo Bpemsi paboTbl TennocyeTyMka Bce pes3ynbTaTbl U3MEpPEeHWUi
napamMeTpoB TEMMOHOCUTENS 3aMuCbIBalOTCA B apXvB. APXUBHbIE AaHHble
3a COOTBETCTBYIOLLUIA NEPUO, BbIBOAATCS:

— Ha VHAMKaTop, NMPUHTEP COMMAaCcHO CTPYKTYPHON CXEMbI MEHIO TENMOCHETYMKA;

— Ha BHewHww OBM c nomoubto nporpammel «TC11.exe» (C MOMOLLbIO
nporpammbl «TC11.exe» opMUpPYyOTCS U BbIBOOATCH BEOOMOCTW y4deTa
napameTpoB TeNnocHabXeHus, cM. npunoxeHns M, H).

Ecnu TemnepaTtypa XxonogHow BOAbI BBOAMTCA MNpOrpaMMHO, TO B
KONMWYEeCTBO  TENMnOBOW  3HEPrun,  U3MEepPsSeMon  TENIOCYETUYUKOM,
HeobxoamnmMo BBOAMTL nonpasky cornacHo FTOCT P8.592-2002.
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Tabnuuya 3

Koa owmbkm | Knaccudgpukaums Bo3moxHasa npuymHa
OLIMBOK
U OTknitoveHne CaHKuMoHupoBaHHOE 1nu
CETEBOro NUTaHNs | HECaAHKLMOHNPOBAHHOE OTKITIOYEHNE
CEeTEBOro NUTaHus
R Owunbka B 1 Pacxop TennoHocutens meHblle G
kaHane pacxoga |2 Pacxon TennoHocutens 6onblue Gpax
3 O6pbIB uenu nutanns bU-1,
otcyTtcTeue nutaHus (20 B) BA-1
(He ropuT ceBeToamnod Ha mogyrne M3-1)
T Owwnbka B 1 Temnepatypa TennoHocutensa t< 1 °C
KaHane 2 Temnepatypa TennoHocutens t > 150°C
TemnepaTtypbl 3 O6phbIB unn 3ambikaHune B kabdene «OT»
4 OtcyTCTBME 3anonHeHua Boaom kaHana MNP,
D Owubka B kaHane | 1 [JaBneHne TennoHocuTens donblue
OaBrieHus UNn MeHbLLE AManasoHa naMepseMbixX
nasnenunn (0,1-1,6 Mla)
2 HeucnpaBHOCTb AaTyuka JaBneHus n
kaGens «O0»
3 HencnpaseH UCTOYHUK NUTaHUS
(TB-11) paT4ymkoB AaBneHUs
S OrtcytctBue cBs3n | 1 HeucnpaBHocTb kabens «3A-TB»
TB-11 ¢ BU-1
K Owwnbka Q<0 |1 t<tmm t-<3°C
2 HeI/ICI'IpaBHOCTb kabenen n/vnu
TEPMOMETPOB U3MEPUTENBHOIO KaHana
E Owwnbka Qr<0 |1 HeucnpaBHOCTb COOTBETCTBYIOLLLEIO
unu (K1...Kg) kaHana pacxoga, w/vnu
Qrec <0 Temneparypbl, u/unu kabenen
* Bbino nsameHexuve | 1 CaHKLUMOHMPOBaHHOE UMK
BapuaHTa HEeCaHKLMOHUPOBaHHOE U3MEHEHNE
pacdeTta Tenna BapuaHTa pacyeTa Tenna
_____ BHVMAHME! 1 Hannune ogHoM nnu HECKOMNBbKNUX
(BbICBé‘-lMBaeTCSI BbIJTA OLLINBKA owmnbok: R, T, R, E
Ha nHgukatope |B PACYETE
TB-11) Qr VNN Qrac

*

MpumevaHne — GykBeHHble koAbl owmnbok U, K, E n * BoiBOOATCS
TONbLKO B pacrnevatke apXMBHbIX OaHHbLIX Ha npuHTep unu 3BM, a kog U
elle 1 Npu BblBOAE apxuea Ha Tabno.

BHUMAHUME! MNPU MPOBEOEHUN TYCKO-HANAOOYHbBIX PABOT
UMM CMEHbI TEKYWENO BPEMEHUW U OATbl, BAPUAHTA PACYETA
TENNOBOW 3HEPTUWN, APXVBHbLIE OAHHBLIE (BEOOMOCTW YYETA
MAPAMETPOB TEIMNOCHABXEHWA) MOIYT BEblTb HEQOCTOBEPHbI.
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3 TexHn4eckoe ob6cnyxmBaHue

3.1 TexHuuyeckoe obcCnyxvMBaHME NPOBOAMTCH C Lenblo obecneveHus
paboToCNocOBHOCTN TenmnocyeTyYMKa B Nepmos ero aKcrnmyaraumm, a Takke
nocne npoBegeHns pemMoHTa.

Buabl TexHn4Yeckoro obcnyXmMBaHus: TekyLlee 1 Neprnognyeckoe.

Mpu TekyLlem o6CnyxMBaHUm (eXXeHeaenbsHOM) NPOBOAUTCS:

- nposepka MNINMP Ha repMeTUYHOCTL BU3YaribHO;

- MpoBepKa Hannyns nIom6 Ha COCTaBHbIX YACTAX TEMMOCYETHMKE;

- MpoBepKa TennocyeTymKa B pexnme MHOMKALMU TEKYLLUX NapameTpoB
Ha AOCTOBEPHOCTb NapaMeTpoB TENNOHOCUTENS;

- MpoBepKa OTCYTCTBMSA BHELUHUX MOBPEXAEHUA COCTaBHbLIX YacTen
TennocyeTymKa;

- OYMCTKa OT MbINK 1 3arpsa3HeHuin koprycos TB-11 n BA-1.

Tekywee obcnyxuBaHve MOXET NPOBOAMTBCA  cneuvanucTamu
opraHu3aumm, aKCnyaTupyoLLen Tennoc4eTYuk (notpedbutenem).

Meprognyeckoe o6CnyXMBaHWe NPOBOAMT OpraHu3auus, uMeloLas
CBMOETENbCTBO  3aBOAA-U3rOTOBUTENS  TEMrocyeTynka Ha  npaso
npoBedeHns aTux paborT.

Meprognyeckoe o6GCnyxMBaHWE peKOMeHAyeTCs MpoBOAWUTL Mnocne
OKOHYaHUSA OTOMUTESNbHOrO CEe30Ha, MPWU MNNAHOBOM OTKIMHOYEHUN FOpsYvero
BOOOCHaOXEHUS UNW NPy PEMOHTE TennocyeTymka.

PekomeHayembin 06bEM U CPOKM NEPUOANYECKOTO 06CNYKNBAHUS:

- MpoBepKa COCTOSHWUSA Kabenenm W KOHTAKTHbIX COEOAMHEHWA W, npwu
HeobXoaMMOCTH, O4YMCTKA KOHTAKTOB MPOBOAUTCS He pexe 1 pa3a B 2 roaa;

- NPOMbIBKA M OYUCTKA OT 3arpsa3HeHnn BHyTpeHHen nosepxHocTu TMI1P,
YCTaHOBIEHHOro B cucteme TennocHabxeHus, nposoanTcs 1 pa3 B 2-4 roga
(onpepensieTca aKkcnyaTUpyoLLen opraHnsaumnen);

- NepuvognYHOCTb MPOMbBIBKM M OYUCTKM OT 3arps3HEHUN BHYTPEHHEWN
nosepxHocTtu MNP, ycTaHOBNEHHOrO B CUCTEME ropsiYero BOAOCHAOXEHWs,
3aBUCUT OT KayecTBa BoAbl. [poMbIBKa 1 O4UCTKa AOMKHbLI NPOBOAUTLCS He
pexe ogHoro pasa B rof. B crnyyae ncnonb3osaHus BoAbl C NOBbILLEHHbLIM
coaepxaHvem BELLIEeCTB, CnocobCTBYHOLLMX obpaszoBaHuio
ANEKTPOUIONALMOHHBIX U TOKOMPOBOASALUMX OCaAKoB, PeKoMeHAyeTcs
NPOMbIBKY M OYUCTKY BHYTpeHHen nosepxHocTu MNP npoBoanTtb Yalle.

Mepbl 6e3omacHOCTM MpU TEXHUYECKOM OBCNY>XUBaHUM U3MNOXEHbI B
pasgerne «Mcnonb3oBaHne No Ha3Ha4YeHUoY.
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4 TeKywWMWA PeMOHT

4.1 Kaxpgasa 13 cneaylolmx COCTaBHbIX YacTen Tennocyetymka: Groku
nameputeneHole BU-1, kKOMNNekT TepMOMETPOB MNNATUHOBLIX Pa3HOCTHLIX
KTAOTP (KTCIIP), npeobpa3oBatenu p[aBneHwWs, OaTyuk TemnepaTtypbl
Hapy>KHOro Bo3ayxa obnagatT B3avMO3aMEHSIEMOCTbIO.

4.2 PeMoHT kabenew OCyLLECTBNAET IKCMMyaTvpylollas opraHusaums.
PeMOHT cocTaBHbIX YacTei TennocdeTymka, nNpyu KOTOPOM AN YCTpaHeHus
HeucrnpaBHOCTEN  HeoOXOOMMO  HapylleHve  MroMOMPOBKW,  AOIMKEH
OCYLLECTBNATLCA KBannLUMpoOBaHHLIMU cneuvanucTamu (Ha
crneumannaMpoBaHHbIX NPeanpUATUSX NN Ha NPEanPUATUAX-U3roTOBUTENSIX).

lMepeyeHb NOCTOSHHLIX NPeACcTaBUTENBLCTB, 3aHUMAIOLLMXCS YCTaHOBKOW,
PEMOHTOM, CEPBUCHBIM OOCNY>XMBaAHWEM TENMOCYETYMKOB MNPOU3BOACTBA
OAO «ATl3» npuBeaeH Ha UHTEPHET-caTe www.oaoapz.com.

4.3 lMocne pemoHta TB-11 wunn (n) BU-1 npoBogdaT BHeouvepeHyto
nosepky TennocyeTtyuka cornacHo JIFPn.411739.001 MW. Mocne pemoHTa
CpeacTB M3MEpPEeHUNn, BXOAAWMX B TENNOCHETYMK, MNOBEPSOT TOMbKO
OTPEMOHTUPOBAHHbIE CPEACTBA N3MEPEHUI.

4.4 O npoBegeHHOM PeMOHTe AenatoT OTMETKY B Macrnopte COCTaBHOW
YacTu 1 B hopmynsipe TennocHeTymka.

BHUMAHUE! TMPW OTMNPABKE TEMIOCYETYMKA HA PEMOHT
MOTPEBUTEIb OBA3AH COOBWANTb COOTBETCTBYIOLEW
OPTAHU3ALIMN YCTAHOBJIEHHbLI KOO NAPONA (KOO MAPONA
MPEONPUATNA-USTOTOBUTEITA 000011).

5 XpaHeHue

5.1 TennocyeTynkn MOryT XpaHWUTLCA Kak B TPaHCMOPTHOW Tape
NpeanpuUATUS-N3roToBUTENS, Tak U 6€3 ynaKkoBKu.

5.2 XpaHeHue TennocyeTuyMka B ynakoBKe NpeanpuUATUS-U3roTOBUTENS
AormkHO  cooTeBeTcTBoBaTh  yernosuam  1(J1) no TOCT  15150-69 (npwu
TemnepaTtype Okpyxkawwero Bosgyxa oT nmoc 1 go nmoc 40°C wu
oTHocuTenbHon BrnaxHocTv Ao 80 % npu TemnepaTtype He 6onee nntoc 30°C).

5.3 B nomeLleHun ons xpaHeHus He OOIMKHO ObiTb NbInv, NApoB KUCNOT
W Lenoyen, arpeccuMBHbIX [ra3oB W APYrux BpedHbIX MpuMecen,
BbI3bIBaOLLNX KOPPO3MIO YaCTeN Tennoc4eTymnKa.

5.4 Cpok xpaHeHus 6e3 nepekoHcepBaLmn — He bonee 2 ner.
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http://www.oaoapz.com

6 TpaHcnopTupoBaHue

6.1 TpaHcnopTpoBaHve TEMNMocYeTYMKa, yrakoBaHHOTO B
TPaHCMOPTUPOBOYHYIO Tapy NPEanpUATUS-U3rOTOBUTENS, MOXET MPON3BOANTHLCS
BCEMU BWOAMM KPbITbIX TPaHCMOPTHbIX CPEACTB (aBMALMOHHBIM - B

repMeTU3NPOBaHHbIX OTarnnMBaeMbIX OTCEKax) B COOTBETCTBMM C MpaBuriaMu
NepeBO3KY rpy30B, AENCTBYIOLLMX HA K&XKA0M Buae TpaHCropTa.

Bo Bpems norpy304HO-pasrpy304HbIX PaboT M TPaHCMOPTUPOBAHUSA ALLIMKA HE
[OOMKHbI NOABEPraThCs Pe3knM yaapam 1 BO3OeNCTBUI aTMOCHEPHBIX OCaaKOB.

Cnocob yknagky SILLUMKOB Ha TpaHCNOPTUpYlollee CpeacTBO [OOMKEH
UCKITIOYUTb UX NEPEeMELLEHME.

6.2 YcnoBua TpaHCNOPTUPOBAHMSA B YaCcTW BO3AENCTBUS KIMMaTUYECKUX
hakTOpoB AOMXKHbI COOTBETCTBOBaTbL Temnepatype Bo3gyxa oT MuHyc 40
Ao nntoc 50°C ¢ OTHOCUTENbLHOM BRaXKHOCTbIO Bo3dyxa Ao (95+3) % npu
TemnepaTtype nntoc 35°C.

6.3 Cpok npebbiBaHMA TEMMOCYETYMKa B YCIOBUAX TPaHCNOPTUPOBaHUS
He Gornee Tpex MecsLEB.

7 YTununsauus

YTunusauma TennocyeTynka Mpou3BOAUTCS B MOPSiAKE, MPUHSITOM
notpebutenem.

BHMMAHME! B BJIOKE BbIMUNCITMTENIBHOM TB-11 NMPUMEHEHA
NMNTUEBAA BATAPEVKA. YTUNN3AUMA JIMTUEBBLIX BATAPEW
NMPOMN3BOONTCA B YCTAHOBJIEHHOM MNMOPAIOKE.
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8 NMosepka

8.1 Tlloeepke nognexar TENMOCYETYNK U €ro COCTaBHble 4acTw,
ABMAOWMECAa  cpeacTBaMuM  U3MEPEHUMW:  TEPMOMETPbl  MNaTUHOBbLIE
TEXHU4Yeckune (TepmonpeobpasoBaTenu COnpoTUBNEHNS), JaTymk
TemnepaTypbl HapyxHoro Bo3gyxa [OTLl. MNoeepka gorkHa nNpoBoauTLCA B
CPOK, YKa3aHHbI B COOTBETCTBYIOLLMX nacnopTax (dTUKeTkax), a Takke B
cnyyae, ecnv nokasaHus TennocyeTyuka Bbi3blBalOT COMHEHUSI B
npaBurbHOM paboTe, 1 NOCre PeEMOHTA.

8.2 TloBepka TennocyeTuMka W €ro COCTaBHbIX YacTel [OMmkHa
NPOBOAMUTLCS OpraHU3aLnaMu, akkpeauToOBaHHbLIMU Ha NPaBo NOBEPKW.

lMoBepka TenmnocyeTyMka [OMKHA MPOBOAUTHCS B COOTBETCTBUM C
nokymeHTom JIMPN.411739.001 MU «I"'C. Tennoc4eT4nK MHOrOKaHanbHbIN
TC-11. MeToAuMKa NOBEPKU.»

8.3 MexnoBepoyHbIn nHTepBan - 4 roga.

MexnoBepoyHbI MHTEpBan CPeacTB M3MEPEeHWn, BXOAALMX B COCTaB
TENMOCYETHMKA, - COrMacHO NX JOKYMEHTaM Mo NOBEpKe.

BHMMAHWE! NP OTMNPABKE TEMJIOCHETYNKA HA OYEPEOHYIO
MOBEPKY MOTPEBNTESIb OBA3AH COOBWANTb
COOTBETCTBYIOWEW OPrAHU3ALUMMA  YCTAHOBIEHHLIN KOO
NAPONA (KOO NAPONA MPEOMPUATUNA-U3TOTOBUTESTA 000011).
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llpunoxerue []
(obs3amenbHoe)

TepMOMempb/ naamuHobuie mexHuyeckue ¢ ycmaHoﬁoq/-/b/Mu SNeMeHmamu

65 0N
>
S
A\ )
& o :
IV’ - - - 1
3 ' 60
14
Fﬂ_l‘l 40 L
(xema 3/1ekmpu4eckas
3 1 2 4
t
0303HayeHue L MM Macca
‘ He 0onee, k2
TIT-1-4-100A4H60 60 0210
TI1T-1-4-100A4H80 80 0210
TIT-1-4-100A4H100 100 0220
TNT-1-4-100A4H120 120 0230
TNT-1-4-100A4H160 160 0240

Pucyrok 4.1 - Tepmomemp naamuHobeiu mexHuyeckud TI1T-1-4
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TexHonozu4eckas npooka

21
14
——
Tpyoba #14 x 2
414
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iz
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> > AN
D D
N N
= DN

Mamepuas: Cmans 12X18H10T

ke

AnuHa MoHmMaxHou
yacmu, L, MM 80 100 120 160
Macca He donee,

0120 0120 | 0125 0150

PucyHok 4.2 - lumb3a sawumHas [3-6,3-8. EMTK.001.0300.00 (-01..-03)
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Sémax

1x45°
2 dacku ‘/1{2
é i é 4-- B U _§1§
{
3
17
20
S a—
/
i
Ob6o3Hauenue 1 I DA @b | MapkupoBka
JII'®1.821000.000 97 105 | M20x1,5-7H 22 Hy 80
-01 (117 |125 Ay 100
-02 | 137 | 145 Oy 120
-03 | 177 | 185 Iy 160
-07 | 77 85 | M20x1,5-7TH 22 Ny 60
-08 | 217 | 225 Jdy 200

|
S
S| - - -
S
[ ] 7, 5
1
36 [
(xema 3nekmpuyeckas
3 1 2 4
t
0B03+aveHue L mm
KTITP-04-100-1-4-70 70
KTITP-04-100-1-4-98 9%
KTITP-04-100-1-4-133 133
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Pucyrox 4.3 - Komnnekm mepmomempol naamuHobeix
mexruyeckux pasHocmusix KTITP-04
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Pucyrok 4.4 - Tums3a 3awumnHas [3-6,3-6-1

dng mepromempa u3 komnaexkma KTITTP-04
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1 Matepuan: C1.3 TOCT 380-2005
2 Matepunan-3amenutens: Ctanb 08, 10, 20 TOCT 1050-88

PucyHok [.4 - Tnnb3sa
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MpunoxeHue E

&35 e
- (obsi3aTensHoE)
i o | = ®dopma KapTbl 3aKa3a
1 ‘;r' 2 Kapra 3aka3a Ha TennocyeTtuuk TC-11 JIr®U.411739.001 TY
bt
! Mpwn 3aka3e Tennocyetynka TC-11 6nok BeluMcuTENbHLIM TB-11 noctaBnsercs
; B 00513aTENbHOM nopsigke.
<o & e | )
o / | 1 BapuaHT ucnonHeHus (ykasbiBaetcsi 6yksa A unu B)
g i g BapuaHt
| MCMNONHEHUs!
212
<>
2 Briok nameputensHbi BA-1 (BbigaeT nHdopmaumio o pacxoge, Temnepartype, AaBreHnm)
YcnosHoe |IMNP  9-2 KaHanbl
o6o3HaveHne |y, Mm Y3en yyeta Ne1 Y3en yyeta Ne2
G1 G2 G3 G4 G5 G6
BN-1-20 20
BN-1-32 32
BN-1-40 40
BW-1-50 50
OGozHatenne J a 51-1-80 80
BN-1-100 100
JI®M.822000.000 | M20x=1,5-711 22 BU-1-150 150
BN-1-200 200
3 bnok nsmeputensHbin BA-1-1 (BbigaeT MHdopmauuio o TemnepaType 1 AaBneHun
TennoHocuTens)
KonnyecTso, LWT.
1 Marepnar: Ct.3 I'OCT 380-2005
4 KomnnekT us AByx unm Tpex TepmonpeobpasoBaTenen conpotmenexuin KTITP-04
2 Mﬂ.l'eplfla;1'3?1[\'1@]:1}1'1"6.]11): C'l‘aﬂb 08: 10, 20 FOCT 105 0—88 Konunyectso TMNT KonuyectBO KOMMIEKTOB,
B KOMMNIeKTe LUT C ANUHOWM MOHTaXHOW 4acTu, MM
70 98 133 233
2
3
5 Mmnb3a 3awmTHas '3-6,3-6-1 (ons TepmonpeobpasoBaTensi U3 KOMMnekTa
KTIMTP-04)
[nvHa MOHTaXHOW YacTu, MM
70 98 133 223

Pucynox /1.5 — boGsinika

39

6 TepmonpeobpaszoBaTtens conpoTtvenexun TMT-1-4

[nnHa MOHTaXXHOM YacTn, MM
60 80 100 120 160

40



7 M'vinb3a 3awmnTtHas 3-6,3-8 gna TIMT-1-4 MpunoxeHune X
JnHa MOHTaXHOMN YacTu, MM (oGsi3aTensHoe)
TennocueTtunk TC-11.
80 100 120 160 Mpumepbl cxeM NOAKMIOYEHUSA B CUCTEeME TennocHabxeHus
M COOTBEeTCTBYHOLLME UM YPABHEHUS BbIYMCIIEHUNA TENSIOBOW 3HEPrumn

8 Bobbiwka JTTPA.822000.000 (ans runes '3-6,3-6-1, '3-6,3-8)

D'a Her Kabem «<RE485%
WS4 Kafiens « 1[I
Kafiein
9 Jatymk Temnepatypbl HapyxHoro Bosgyxa ATL, EH-1
Heobxoaum Het
& Tonarom wid
10 MpeoBpasoBaTenb JaBMeHNs ' 5 b +
Heobxoaum Het
w5455

11 KaGenb "RS 485" ("3A") I

[a Het ARS8 ' BH-1

I (6poaTHELH

12 Kabenb «0T» - G - -

[a Het

FloMTHTOSHE H G

13 Kabenb «O00» t=txn 05 pxa

fla Her Y3en yyeta 1
14 Kabenb «HB»

[a Het

Howmep Bua TennoBon Harpysku YpaBHeHVe BblYNCNEHUN

15 KoMnnekT MOHTaXHbIX YacTen y3na yyeTa TEMNNOBON 3HEPrnm
MnP9-2-20 . 1 TennocHaGxeHne 1 Qr1=M;h;-M,h,-Msh,
MriP9-2-40 T,
MriP9-2-50 T,
MrP9-2-80 LWIT. PucyHok 2K.1 — BapuaHT 01. VicTouHuK Tenna
MrP9-2-100 T,
MrP9-2-150 T,
MrP9-2-200 T,

Mpu 3anonHeHWM KapTbl 3aka3a mnocTaBbTe 3HaK «X» unu  uuppy B
NpsIMOYTonbHUKE TOM No3uumK, KoTopas Bam Heobxoguma.
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«REARS0

[Menuowai

wRS4B5m

Ofpatii

Y3en yyeta 1

Howmep Bua TennoBon Harpysku YpaBHeHuWe BblYUCNEHUN
y3na ydyeTa TENNOBOW 3HEPrun
1 TennocHabxeHue 1 Qr1=M;(h4-hy)-Mz(h,-h,)

h, — yaOenbHaa aSHTanbnMs XONOAHOW BOAbl, TemnepaTypa XorogHoWM
BOAbl BBOAWUTCA NporpaMMHO

PucyHok XK.2 — BapuaHT 02. NoTpebutens Tenna

43

wR54E 5

MNeaaromuii

RS54 850

L bH-1-1

Obparuei
4—
«R 348 5m
BH-1
Gs
ts s
«RS4R5n
1— BH-1
G
% Pe

Vaen yuera |

Y3en ydgera 2

Howmep Bua TennoBon Harpysku YpaBHeHue BblYUCNEHUN
y3na ydyeTa TENNoBOW 3HEPrun
1 TennocHabxeHue 1 Qr1=M;(h4-hy)
2 opsiuee BogocHabXeHWe Qrgc1=Ms(hs-hy)+Mg(hg-hy)

ty BBOOAUTCA nporpaMmmMHo

PucyHok 2K.3 — BapuaHT 03
Cuctema TennocHabxeHus 3akpbiTas, Tynukoas BC
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wR 5445

L bH-1-1

R348

Tanarownmit
LIS 1
«RS485» V3en yuera |
L EH_I
opaTHbt
G,
b P2
«RS485»
L BH'].
IBC-]
Gs
s Ps
SR ¥Y3emn yuera 2
TRC-2
—
Howmep Bua TennoBon Harpysku YpaBHeHuWe BblYUCNEHUN
y3na ydyeTa TENNoBOW 3HEpPrun
1 TennocHabxeHue 1 Qr1=Ma(h4-hy)
2 opadvee BogocHabxeHne Qrec=Ms(hs-h,)+Ms(he-h,)

ty BBOOAUTCA nporpaMmmMHo

PucyHok 2K.4 — BapuaHT 04
Cuctema TennocHabxeHus 3akpbiTas, Tynukosas BC

45

lloasmamu i
V3en yaera 1
«RE54A5s
lt5485n L
OGpaTHEL
LloanHToniLi
wHHARSy
By R EUSITETT
Y3en ydera 2
aHE485s
OBpatlikIE
TMostnrounmi
te=tvn P5=P
Howmep Bua TennoBon Harpysku YpaBHeHuWe BblYUCNEHUN
y3na y4yeta TENIOBOW 3HEpPrum
1 TennocHabxeHue 1 Qr1=M1h4-Mshs-Msh;
2 TennocHabxeHne 2 Qro=Mshs-Mshs-Mghg

PucyHok 2K.5 — BapuaHT 05. VIcTouHMK Tenna
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«R5483%

¥3en yuera |

ait 485

I

wR5455n

L

L

Miragecnuni

-
P1

ObparHeIR

Mo aannumit

+

Vazen yuera 2

OfpaTHsif

#REAE

L

HRE4E SN

oR3485n

Y3en yyeta 1

L

Monmonm

4+~

P

Ofpatheit

Howmep
y3na ydyeTa

Bua TennoBon Harpysku

YpaBHeHWe BblYMUCTIEHWIA
TEMNNOBOI 3HEPrnm

1

TennocHabxeHune 1

Qr1=M(h1-h;)+Ms(ha-hs)

Howmep Bua TennoBon Harpysku YpaBHeHuWe BblYUCNEHUN
y3na ydyeTa TENNoBOW 3HEpPrun
1 TennocHabxeHue 1 Qr1=M1h4-Mshs-Msh;
2 TennocHabxeHne 2 Qr2=Ms(hs-hy)-Mg(hg-hy)

t, BBOOMTCS NPOrpaMmHO

PucyHok 2K.6 — BapuaHT 06. VIcTouHKK Tenna

47

LI I SRR

t

Fi

PucyHok 2K.7 — BapuaHT 07. VIcTOYHKK Tenna

«RS485,

L

wRE485

BT LR

|

Y3en yyeta 1

L

[lonmcnrimil

OEparusti

Howmep
y3na ydyeTa

Bua TennoBon Harpysku

YpaBHeHWe BblYMUCTIEHUIA
TEMNNOBON 3HEPrnm

1

TennocHabxeHune 1

Qr1=My(h4-h2)+Ms(h4-h3)

PucyHok 2K.8 — BapuaHT 08. VIcTouHMK Tenna
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wR54850

T_ BH-1

Moausmmti
t

w5485

L

]

Oidparan

t

I

CreTema oToILIcHHA

Y3en yyeta 1

Howmep
y3na ydyeTa

Bua TennoBon Harpysku

YpaBHeHWe BbIYMUCTIEHUIA
TEMNNOBON 3HEPrnM

1

TennocHabxeHune 1

Qr1=Mi(hs-hg)+(M1-My)(ha-hy)

tx BBOAMTCA NporpamMmHo
PucyHok XK.9 — BapuaHt 09. Notpebutensb Tenna

—

R84 8

L BH-1

[ozarnuni

-

L P

CHEICME (OILICHHY
«RE5485»

T— BH-1

«R5485

[Megasommin

«RS485n

¥3eq yuera 1

Qbparins

«RS4850

L

IBC ¥3en yacta 2

4

tr P

Howmep Bua TennoBon Harpysku YpaBHeHuWe BblYUCNEHUN
y3na ydyeTa TENNoBOW 3HEpPrun
1 TennocHabxeHue Qr1=My(h4-hy)-Ma(ha-hy),
M1=V1P1, M2=V2P2
2 BC Qrac=Ms(hs-hy), M3=V3P3

OBpaTHbLE
) Juk} |
Y3en yyeta 1
Howmep Bua TennoBon Harpysku YpaBHeHue BblYUCNEHUN
y3na ydyeTa TENNOBOW 3HEPrun
1 TennocHabxeHue 1 Qr1=My(h4-hp)+(M¢-My)(h4-hy)

ty BBOOAUTCA nporpaMmmMHo

PucyHok 2K.10 — BapuaHT 10. MNMoTpebutens Tenna
49

PucyHok 2K.11 — BapuaHT 11.
TennocHabxeHwne, Tynukosas NBC
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«R3485%

L— BEH-1

TMoaarcomii

WRS485» Yaen yuera |

F 3

Uﬁgm'uhm

aR5483»

L

Ty —P ShiElaRn
“RSTS” __’ lotpeduTens
T o i
4 * B4 Yaen yuera 2
Howmep Bua TennoBon Harpysku YpaBHeHuWe BblYUCNEHUN
y3na ydyeTa TENNoBOW 3HEpPrun
1 TennocHabxeHune Qr1=M;(h-hy)-My(ha-hy),
M1=V1P1, Mo=V,P,
2 BC Qrec=Ms(h3-hy)-Ms(hs-hy),
M3=V3P3, Ms=V,4P,

PucyHok 2K.12 — BapuaHT 12.
TennocHabxenue, NBC c umpkynauuen

51

52



53



55

56



57

O

Yeranosku

Tlapoas BBEICH

XX xxxxxxxx 20XX
Brejute HOBYIO AaTY:

XXXX.XX

XX xxxxxxxx 20XX

H3MEHUTL Via @
na XXXXXX?

XX:XX

Baenure HoOBOE Bp

XX.XX

XX:XX

HIMEHUTD {aa @
ua XX XX ?

BeeaunTe Homep

1
i
1
HeBepHO - a0oHeHTA:
]
L1 @ ’ X0
] J
Yeranoskn Yeranosku |
*1.nata ; BRequTe BAPMAHT
BeeanTe maposib: @ 2. Bpema <> haas pacteTa Temna: Beeaute @- YTBEPIOHTS
XXXXXX 3. abonenT ' TeMIepaTypy
@ : XX XO0J10AHOH BOABI
‘Yeranosku ! XX (00...30)
g' Bapuant ' - Hanuune . naBjienns,
- cHCTEMa ! * ecTh BCE CYIIECTB.
6. napoas ‘ HET HA OAHOMO
@ i BrIGOp
I
) Bapuaur
! * K7 ects (HeT)
B 3ACTaBKY : pacqe;a;(’renna K8 ecTs (ner)
1
«YCTAHOBKI ! HE CYLIECTBYET CJIeayIomue KaHaJabl
! B nanHoe MEHIO MOMAAAEM TOIBKO B TOM
i @ ClIyae, eclu 3ajaHbl Kasansl 7 w/uimm §
H N AN JAHHOTO BApHAHTA PacdeTa Tema.
'
E *K1 ects (ner) K4 ectb (wer)
' K2 ecth (ner) K5 ecth (Her)
H K3 ectn (net) K6 ecrn (Her)
i 3a00MHATH
' BhIBOAATCS TONBKO KaHAIBI,
H Y4aCTBYIOIIKE B JAHHOM BapHaHTE
'
H Vkaxure eAHHALY
1 H3Mepenua Tensa Q:
: T A
: , I'xan
1 ]
: CHcTema exsEMI '
*Q <> : YKaMHTE AUCKPETHOCTS
H - - | someperns U Bxoga A:
Bxoa A ' " 3
H Bxoa B H X XXX w
: A ' XXXX
H '
'
: : YKRXHTE IHCKPETHOCTh
H ! wmepenns U BXoa B:
H [ * X, XXX M:
E BreauTte Hoswiil X XXX m
' napon:
Ry IMapoas XXXXXX
XXXXXX

HIMEHHTb ¢ﬂa
a XXXXKX 7 D@

PucyHok WN.7 — Moagmentio («YcTaHoBku») TB-11
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2F.6

Bpems wrarHo# paGoTsl

2F.B

XX:XX:XX < KAHAJ KAHAJ ...
At<min XX:XX:XX >

QMvtP QMVtP
a0 | 2F.81

S

Q xxxxx,xxxx [lx &

M; XXXXXXXXX T T
A [Fa

S

t EXXX,XX °C T

tmin  EXXXXX °C
(52 [ 2F.83

S

P: XXX MIla Dy

Poin XXX MIla

AJIUTEILHOCTD ABAPHI
r<min XX:XX:XX
r>max XX:XX:XX
r.oTKaz XX:XX:XX

A [Zra3]

JJTATENIHR0CTE aBapHit
t<min XX:XX:XX

2Fe

@ 2F3

t>max XX:XX:XX
p-0TKA3 XX:XX:XX
AYD [Fa6
JUTHTEIEHOCTE aBapHil
OTCYTCTBHE CBAM
XX:XX:XX
[2FA 2Fe | 2F.x
KAHAI j
Qy xxxxxx,xxxx I[Qx XOTOAHOH BOAB! KAHAJ ...
xo/10aH0# BOAL
2F.el
S
Vi XXXXX, XXXX M’ R
@ 2F.3
@ 2F.e2
3 VA  xxxxxxx,x ™
P xxx  Mia D VB xxxxxxxx M
Pun XXX MIla
Pom X3t MM T
@ ,ﬁ Okpyxaomas cpeia
ATHTEeNLHOCTH aBapui " - oC
p.otkaz  XX:XX:XX © — oC
OTCYTCTBHE CBAIH
XXGXX; XX

PucyHok W.9 - MogmeHto (Apxus) TB-11
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@ 2

MpumevaHus

1 B 3acTaBkax TeKyLux 3Ha4YeHU napameTpoB Mpu Hanmumum owndkm S,
HET CBSA3W C KaHanoM, B COOTBETCTBYHOLLEN CTPOKE NOSIBNSETCs coobLleHne
HET OaHHbIX».

2 B 3acTaBkax TeKyLlMX 3Ha4YeHWn B CTPOKax napaMeTpoB Mpu Hanmyum
OLIMOOK NOABAAIOTCSA COOOLLEHMS:

m; - «pacxod > max» WM «pacxoq < min» WUnuM «oTkas JaTynkay - Kog
owmnbkm R;

Vi - «pacxof > max» UIM «pacxof < min» Unun «oTkas gaTtyuka» - Ko
owmnbkm R;

Wi - «pacxof > max» WM «pacxoq < min» uin «oTka3 gartdmka» - Kog
owmnbkm R;

t - « > max» unm « < min» - kog ownodkKu T;

Pi - « > max» unu « < miny - kog, owndkm D;

Ecnv pgatuvMk gaBneHnss He MOLKIIOYEH, TO Bblgaetcs coobLuleHve
«OTCYTCTBYET».

3 WtoroBble napameTpbl Q;, M;, V; He paccunTbiBaloTCs (HE N3MEHSIOTCS),
ecnv obHapyxmBaeTcs ogHa 13 owmnbok: R unn T.

4 3Hak «-» nepeq 3Ha4YeHMeM MaccoBOro pacxoga m; 0003HayaeT, YTo
TennoHocuTenb Yepe3 npeobpasoBaTenb pacxoda NpoTekaeT B 06paTHOM
HanpaBreHuu. :

5 O6O06LIEHHbII 3HAK (.. ), YKa3blBalOWWA Ha HanuuMe aeapun B
TennocHabxeHun, nosiensietcs npy Q; < 0 unn Qt < 0, unn Qqc < 0, nNpm
3TOM, 3a nepvopg OewVcTBUs OWMOKM MnM oTka3a B COOTBETCTBYIOLLEM
KaHane pacuyeTa TeNNoBon aHeprun npuHumaetcs Q; = 0 unun Qr = 0, unu
Qe = 0.
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lipunoxenue K
(0bs30menbHoe)
Yemarobra [P 8 mpySonpoboge

b A
. _\—\O YemaroBka nepembivex Memaasusayuy Ha
wapum, ; P
\ n 1 10 1
AN /72
— -
s/k2L 2 \s
10503";?;;””5? Honycxaemen nepempuiu
- U3 KoMnJexkmg  Memamausauuu yemarabaubamo
2 — paaney SIFON711452.037 (if::z;; HO PAGHYE NO32 NPU HOAUMUU
3 = nosyrouo KOHMaKmMKogo conpomubaenus
4 — npoxsagra }( no 3aKkazy He bonee 0,5 Om mexgy
5 — pagney JIFOU 711452009 nompebumens) @aaHuaMu no32 U no3’.
& — mpybonpoBog
7 = wnuroka
8 = wauba (no sakazy nompebumens)
9 ~ eoika MpuBaperune grarus gomken bamb
10~ nepembiika Memariusayul COOCHH U NAOCKONGPAAREsbHA Gpye gpyey
11- Buum 5-10-L4-0CT 1 31528-60 Jonyck coocsocmu C=£0,5 mu
12-waiba 0,6-5-10-L-0CT 1 34505-80  Jonyck napansensrocmu =21 mm
[//1al4
S I N [ S —
— U i —
@IC

Pucyrok K1 — Yemarobra TP 6 mpybonpoboge
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ol

><
IOpU30HTallbHOE pacnonoxkenne LI IP, (nmpyumep npaBuasHO yeTaHOBKHY ), 0DeCIeunBaeT monroe 3anoniente

— " — HdlIp4BIACHUE TOTOKA H3MEPASMOHW WHJKOCTH,

1-

SMOH FKHJIKOCTHI) y

penneil nonoctu TP w3meps
2 — BepTHURATRHOC (MK HaKNoHHOe) pacnonosenue [I1P, (npuMep npapdnbHOR yCTaHOBKHK), 0becedHBaeT Mmoi-

BHYT

THIP wamepaeMoi KHAKOCTERID,

cravoeku [IIIP

PEHHEN HONOCTH
H3IMCPACMOMW SKM/IKOCTBHY HPH MallhIX pacxomax.

3, 4, 5 — mpuMep HEIPAaBUILHO

HOE 3ATIOINIICTTHE BHY'|

ct1u TTTIP

, HE TAPAHTHPYET TIOITHOC 3alTOMNICHHES BHY TPCITIICH TTOJIO

Hy

LILP B TpydonposoL

CPBWYHEIX npcoﬁpaﬁonamg ICH pacxoaa

K.2 — [TpuMepsbt yCTAHOBKH 1T

Pucyiiox



MpunoxeHue J1
(obsizaTenbHoe)

aﬂeKTpVI‘-IeCKVIe npnHUUNnunanbHble CXeMbl Kabenen

OnekTpuyeckMe npuHUMNManbHble CXembl kabenewm npuBELEHbl Ha
pucyHkax M1...M4.

O6o3HaueHna B Tabnuuax, MOMeELLeHHble BO3Me KOHLUOB kabenew,
yKasblBalOT MECTO MOAKMIOYEHUS COOTBETCTBYIOLMX KOHLOB MNPOBOAOB
kabens.

Hanpwumep, ob6o3HaveHne Buaa:

Apnpec KoHT.

MoHTax BecTu kabenem MKOLLU-5-0,35 TY 16K05-020-2002

Axpec Komr. Koxr. Agnpec
BU-1/IT/X4| 1 WP /! ay ) ——
BU-U/AT/X4| 2 @ :" @ 3 | —
BU-1/IT/X4| 3 o @ [ _
BU-U/IT/X4]| 4 @ | / w |4 | —
BU-1/[IT/X4| COM «EM’

DonyckaeTcs npumeHeHne npoeogda MIrLUB3-0,35 TY16-505.437-82
InuHa kabens He Gonee 10 meTpoB
PucyHok J1.1 — Cxema anekTpuyeckas kabens «OT»

TB/K1/+20 B

1

03Ha4yaeT, YTO COOTBETCTBYIOLLMI KOHEL, NpoBoaa kabenst [omkeH ObiTb
NMOAKIMIOYEH K KOHTaKTy C MapkupoBkon «+20B», pacnonoxeHHomy no
agpecy:

6nok BbluMcnMTenbHbI TB-11, pasbeMm K1. B KoHLe agpeca MoXeT ObiTb
npuBeaeHa XxapakTepucTuka uenu, NOAKMIOYEHHON K 3TOMY KOHTaKTY.

YacTb cocTaBnsowmux B 0003Ha4YeHUN agpeca MOXeT OTCYTCTBOBaTb.

Pacnariky Bunok (posetok) Tuna 2PM, MNMA-66V1-1 nponssBoauTb Npunoem
Mnoce61 (MNOCCy 61-0,5) TOCT 21931-76 c drocom PKCn (PKIT)
OCT4I0.033.250, mecTa nankv NpoBOOOB W KOHTaKTOB M30NUPOBaTb APYr
OT gpyra.
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Anpec Konr.
EI/I-I/I” /X5 +JN f'JN» _r"-\\l «+IN»L
D ' ! =
BU-1/AJ/XS -JN «IN» o «IN»_
BU-1/J/X5 |[«COM»| COM» |

MoHTax BecTu kabenem KNMO-T-1x2-0,12 TY5.502.026-92
HonyckaeTcs npumeHeHune nposogda MIrLUB3-0,2 TY16-505.437-82
InuHa kabens He 6onee 10 meTpoB

PucyHok J1.2 — Cxema anekTpuyeckas kabens «00»

X1
Agnpec Komnr. Konr. Anpec
BU-/X1(X2) nmn TB/X3 | 4 “n /_. ", \“ 2 IITLY/+20 B
BU-1/X1(X2) wm TB/X3 - “» _ :,' \‘: 4 ITI/20B
BHU-1/X1(X2) wim TB/X3 A “«A» /,_ u“ '. 1 HTH/ A
BU-I/XI(X2)wm TB/X3| B «B»_/ " I,' 3 JTIYB
T_ Kopmyc

X1 - posetka MNA-66V1-1 XKHCK-757.555.005 TY
MoHTax BecTu kabenem MKB3B-2x2-0,35 TY 16K05-020-2002 nnu
kabenem MK3LL-5-0,35 TY 16K05-020-2002
InuHa kabens He 6onee 100 meTpoB
PucyHok J1.3 — Cxema anekTpuyeckas kabens «HB»
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X1

Anpec

BU-1/X1(X2)

«t»

BU-1/X1(X2)

“»

TB-11
Konr. Anpec
+  |BH-1/X1(X2) wna TB/X3

BH-1/ X1(X2)

«A»

BH-1/X1(X2) unn TB/X3

A

BU-1/ X1(X2)

«B»

BH-1/X1(X2) wna TB/X3

h 4

BU-1/X1(X2) mmu TB/X3

MoHTax BecTu kabenem MKB3B-2x2-0,35 TY 16K05-020-2002 unun
kabenem MK3LL-2-0,35 TY 16K05-020-2002 (aBa oTpe3ka)
DonyckaeTcs npumeHeHne npoeoga MIrLUB3-0,35 TY16-505.437-82

InuHa kabens He 6onee 100 meTpoB

Agpec aboHeHTa (TpybornpoBoga) ycTaHaBnMBaeTCs Ha nnarte
koMmmyTaumm BWN-1 nepemblikamu  (oxkamnepamu) A0, A1, A2, AS,
B COOTBETCTBMM C Tabnuueii J1.4.

Tabnuua J1.4

Anpec aboHeHTa MonoxeHne nepemblyek (mHKaMnepos)

(TpyGonposonaa) A0 A1 A2 A3
0 ) ) ) )
1 C ) ) )
2 ) C ) O
3 C C ) )
4 ) ) C )
5 C ) C )
6 ) C C )
7 C C C )
8 ) ) ) C
9 C ) ) C
10 ) C ) C

Monoxenue «0» (OPEN) o3Ha4aeT, 4To Nepemblyka pasoMKHyTa.
Monoxenue «1» (CLOSE) o3Ha4aeT, YTO KOHTaKTbl 3aMKHYThbI.

PucyHok J1.4 — Cxema anekTpuyeckas kabens «RS 485»

CueTuyrK BOAEI

N

l" ______________ A
i X4 :
: Hens  |KoHr |
:TB'“ +5B 1]
! 1+ 2
! 1- 3
! 05 4
' 2+ 5 —
! |
! 2- 6
I I
I |

Nel

Biok
TTHTAHHA

~—

Ne2

Cuerink Bo/IbI

PﬂcyHOK J1. 5 - Cxema nogknioyYeHNs cyeT4YnKa Boabl C MMNynbCHbIM

BbIXOA4OM M NUTaAHUEM OT BHeLWWHero MCTo4YyHukKa

ON.MarHUTHBIHA pacxomoMep

ki
:

o]

PucyHok J1.6 - Cxema noAakno4YeHUss MMNyNbCHOro BbixoAa
3NIeKTPOMarHUTHOro pacxogomepa k TB-11

bl LA

|(
|

'-1
\
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