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BBEOEHUE

HacTtosuwee pyKkoBoACTBO MO 3KCrlyaTaunu npefHasHayeHo A/ O3Ha-
KOMJIEHUS C MpUHLUMMAOM paboTbl, YCTPOMNCTBOM, KOHCTPYKUMEN U npaBu-
namMm akcnnyataummu Tennocdetumka TCM (panee - TensaocyeTuyukK wuau
TCM).

B cocTaB TensocyeTymMkKa BXoAAT:

— UBMEPUTESIbHO-BbIYNCTUTENBHbLIN ~ npeobpasoBatens (TCM-UBM)
COBMELLEHHbIN C NepBuYHbIM (MHAYKUMOHHbLIM) npeobpa3oBaTesieM pac-
xopa (MMNP) — 1 wr,

— pacxoAoMep € YaCTOTHbIM UM UMIYJIbCHbIM BbIXOAOM — A0 1 wWrT;

— KOMMeKT TepmonpeobpasoBaTenei conpotusneHuns (KTC) - 1komnn.
1 TepmonpeobpasoBaTens conpotussienmsa (TC) — 1 wr;

- n3MeputenbHble npeobpasosartenu gasnenusa (AMA) - 4o 2 wT.;

— nHaunkaTop-peructpatop TCM-N - go 1 wr.

Mepea HavanoMm 3KchayaTaumMm TenjaocyeTyMka HeobxoAuUMO BHUMa-
TeNIbHO 03HAaKOMUTLCHA C PYKOBOACTBOM MO 3KCM/yatauunu.

B pykoBoacTBe no 3KcnayaTaumMm npuBefeHO onucaHue Bcex PyHKUm-
OHasbHbIX BO3MOXHOCTEN TenaocyeTymKka.

B pykoBoacTBe, C paHee MpuBEAEHHbIMU, MPUHATHI cneaylowme Tep-
MWHbI, COKPaLLEHUS U YCNOBHble 0603HayYeHns:

Ay - AnameTtp ycnosHoro npoxoaa MNrP nan pacxonomepa;

GB - BepxHui npenen namepeHnsa pacxoaa MMP nnu pacxoaomepa;

GH — HWXHWI Npeaen usMepeHns pacxoga MNP unn pacxogomepa;

AtH - MUHUManbHOe Wn3MepseMoe 3HadeHue pasHOCTU TemnepaTtyp
Mexay noaatrowum n obpaTtHbIM Tpybonposoaamu;

HC - HewTaTHaa cuTyauus (cuTyauums, obycnoBneHHas BbIXOAOM 3a
YCTaHOBJIEHHbIE MNpeaesibl CIeAYLWMX NapaMeTpoB: pacxoa B OAHOM U3
KaHafoB WAM Ppa3HOCTM TeMmnepaTyp Mexay nodalwmMm u obpaTHbIM
Tpy6onposogamm);

TH - TexHnyeckass HemcnpaBHOCTb (OTKJIOHEHME pexunMa paboTbl npu-
6opa OT 3agaHHOro, Bbi3BaHHOE ero HeucnpaBHOCTbl, 06pbIBOM WK
KOPOTKMM 3aMblKaHUEM NnHUI cBasu ¢ TC);

MK - IBM cOBMeCTMMbI NepCOHaNbHbIN KOMMNbIOTEP;

Cuctema Tennonotpebnenus (TensocHabXeHns) — KOMMAEKC Tenaono-
Tpebnsawwmnx (TennocHabxaroLwmx) yCTaHOBOK C COEANHUTENbHbIMA TpY-
6onpoBogaMu Unu TeN0BbIMU CETAMU;

CxeMa yyeTa — cxemaTumyeckoe usobpaxeHue cuctembl TennonoTpeb-
JIeHNs B MeCcTe YCTaHOBKU U3MEPUTENbHO-BbIYNC/INTENBHOIO MOAYNS.

MN3roTtoBuTenb octasnseT 3a coboil NpaBoO BHOCUTb B KOHCTPYKLUMIO U
CXEMY WU3MEpUTENIbHO-BbIYNC/INTENIBHOIMO MOAYNA W3MEHEHUS HEernpuHUM-
nuanbHOro xapaktepa 6e3 oTpaXeHus X B PyKOBOACTBE.

4
Tennocueryuxk TCM. PykoBOACTBO 1O 3KCIUTyaTallUH.




1. HASBHAYEHUE U OBNACTb NPUMEHEHNA

Tennocyetunkn TCM (panee — TeNOCHETYMKW) MNpepHasHayeHbl Ans
M3MEPEHUIN KONMYECTBa TENOTbl (TEMSIOBOW SHEPTUN).

O6nactn npuMeHeHus: nNpeanpusaTUS TEnAOoBbIX CETeN, TennaoBble
MYHKTbI XWSbIX, 06LECTBEHHbIX U NMPOU3BOACTBEHHbIX 34aHWUN, LeHTpasb-
Hble TenIoBble MYHKTbI, TENA0Bble ceTn 06beKTOB ObITOBOrO Ha3Ha4YeHus,
WUCTOYHMKM TEMNNOTHI.

2. ONMMUCAHUE

2.1. TennocyeTumKkn aBASIOTCA MHOrOKaHasbHbIMW, OPUEHTUPOBAHHbI-
MU Ha obCcnyXMBaHME CUCTEM U TPynn cUCTeM TensocHabxeHus. B Tenno-
CcYeTyYMKax peasn3oBaHbl PYHKUMWU U3MEPEHUN, MHAMKALMKM U perncrpa-
LMW TEXHONOrMYeCcKnx rnapameTpos (pacxofa, TeMnepaTypbl U AaBlIeHUS)
CUCTEM TenJIoCHabXeHusa WM ropsiyero BOAOCHabXeHusi. BbiBoA M3Mepu-
TenbHOM MHdOopMaumn ocyuwecTtensieTcs Ha XKW nepeHOCHOro yctponcrea
CbeMa, XpaHeHusl, 3anncu MU3MepUTEsSIbHOM MHbOopMauunM UM aucnaen
KOMMbIOTEPA, @ TakKXe MHAMKaATopoM-permctpatopom TCM - U (cMm. 3kc-
nayaTaunoHHY AOKYMeHTauuto Ha TCM - W) B cocTaBe TenjiocyeTymka.

TennocyeTynk NO3BOJSISET OPraHM30BbIBaTb YYET B CUCTEME TEM/I0Mo-
TpebneHusa (TennocHabxeHus).

Bbibop cxembl yyeta (cM. Tabnuuy 2.4) cuctembl TensionoTpebrieHus
(TennocHabxeHns) M KoHMUrypuMpoBaHMe TenJocYeTYMKa MpoBOAMTCS
npu MycKo-Hanaao4uHbIX paboTax A0 MOCTAHOBKW Ha KOMMEPYECKUI yyeT
(npv NnoMowu nporpaMMbl-KOHGUrypartopa).

KonnuyectBo naMepuTeNnbHbIX KaHaNoB TENJ0CYEeTYMKa NpeacTaB/eHo B
Tabnuue 2.1.

Tabnuua 2.1
GUHA Guact
HanmeHoBaHMne (kanan 1) (kaHan 2) TP
TCM 1 1 312

MpumeyaHue: GUHA — UHAYKLUMOHHbBIN KaHan M3MepeHns pacxoaa;
GYacT- 4acTOTHO-MMMNYJIbCHbIA KaHan u3MepeHus pacxofa; T- KaHanbl
M3MepeHMsa TeMnepaTypbl; P — KaHa/bl U3MepeHUs AaBEHUS.

B MHAYKUMOHHOM KaHane u3aMmepeHuss pacxoga GuHA (kaHan 1) wuc-
nonb3ylTCa  MNepBuMUHble (MHAYKUMOHHbIE) npeobpasoBaTtenn pacxoja
dnaHueBoro mnm 6e3 naHUeBOro WUCMOJHEHUS C AMAMETPOM YC/IOBHOIO
npoxoaa ot 15 MM go 150 MmM.

B 4acTOTHO-MMNYNbCHOM KaHane usMmepeHus pacxoga Guact (kaHan 2)
MCNOMb3YOTCA pacxo4oMepbl, NepeyncneHHole B Tabnuue 2.6.

3HayeHns U3MepsieMbIX, BbIYUCISEMbIX U YCTaHOBOYHbLIX NapaMeTpoB
MHANUMPYIOTCA Ha 3KpaHe uHaukatopa TCM-U (cM. pyKkoBOACTBO MO
aKkcnayatauum Ha wuHavkatop TCM-WN) nunbo skpaHe MK npu nomouim
nporpamMMbl CUYMTbIBaHWS. Ha nepegHen naHenu Takxe pasMeleHbl Tpwu
CBETOANOAHbIX MHAMKaTopa paboTbl Ten/I0CYETYMKA.
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O6bMeH paHHbIMM C uHAMkaTtopoM TCM-U u ApyrMMuM BHELHWMMU
yCTPOMCTBaMM MPOM3BOAUTCS 4epe3 CTaHgapTHble nocnefoBaTesibHble
nHTepdericel RS-232C 1 ranbBaHUYeckn paseBsA3aHHbIN RS-485, a Takxe
npu nomowm TexHonornm 6ecnposogHon ceBs3un ZigBee (no 3akasy).

ObecneueHne paboTbl C apXMBHOW M Tekylen uHpopmaumen (npo-
CMOTp, 3anncb M BbIBOA Ha NevyaTb) OCYLLECTBISETCA Npu NOMOLM UHAM-
kaTtopa TCM - N nnb6o npmn NnoMoLwuM NporpaMMbl CYMUTbIBAHUS.
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3. TEXHUHECKUE XAPAKTEPUCTUKIA
3.1. TEMNNOCYHETYUK obecneunmBaeT Ana Kaxaon U3 TUMOBLIX CXEM:
NnpsiMbieé NU3MEepPeHusn:

- TeKyLlero 3HayeHns o6beMHoro pacxoaa [M3/u] TennoHocutens s
TpybonpoBoaax, Ha KOTOPbIX YCTAHOBJIEHbI MNP WUN pacxonoMepbl C
YaCTOTHbLIM MW UMMYJIbCHBIM BbIXOLOM;

- TEKYLMX 3Ha4YeHnI TemnepaTtypsbl TennoHocntens [°C] B Tpybonpo-
BOAAX, Ha KOTOPbIX YCTaHOBJIEHblI Npeobpa3oBaTenn TemMmnepaTyphbl;

- TEKYLUMX 3HaYeHu n3bbiTouHoro aasneHmsa [MMa] B Tpy6onposo-
AaX, Ha KOTOpbIX yCTaHOBJIEHbI Npeobpa3oBaTesnn AaBNeHus;

KOCBEHHbIE€ U3MEepEeHUsn:

- MaccoBoOro pacxopa [T/4] TennoHocuTens B Tpybonposoaax;

- TEKYLNX 3HAYEHNIN pasHOCTK TeMnepaTyp TennoHocutens [°C] B no-
patowem n obpatHom (TpybonpoBoae xonoaHoro BogocHabxeHus) Tpybo-
npoBoAax;

- KONMYecTBa TenIoTbl B U3MEPUTENbHOM KaHane [Ox];

BblYMCJIEHUE:

- CYMMapHOro ¢ HapacTalwmM UTOroM 3HavyeHus notpebneHHoro (oT-
nyLweHHoro) konuyecrtesa tennotsl [[Ax], [MBT-u] n [[kan];

- CYMMapHbIX C HapacTalLLMM UTOrOM 3HaueHui obbeMa [M3] u Maccsl
[T] TennoHocuTensa, npoTtekatowero no Tpybonposoaam;

- BpeMeHun paboTbl Npyn NOAAHHOM HaMNpPsHKeHUN NUTaHus [4];

- BpeMeHn paboTbl 6€3 0CTaHOBKW CcyeTa C HapacTalowWmM UTOroM
(HapaboTkn) [4];

- BpeMeHn paboTbl B 30He oWN60K [uU];

COXpaHeHWe B 3HEeProHe3aBMCMMON NaMaTL:
- notpebneHHoro (OTMyLWEHHOro) KonuM4yecTBa TennoTbl (TenJ0BOWM
3HEpPrmMn) 3a Kaxxable Yyac, CyTKu, Mecsu,;
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- Maccbl 1 06beMa TensIOHOCUTENS, MPOTEKLLEro 3a KaXablh Yac no
TpybonpoBoaam;

- CpeflHevyacoBbIX U CPeAHECYTOUYHbIX 3HAYEeHUIA TEMNEpPATYp TenoHo-
cuTensa B TpybonpoBoaax;

- CpefiHevyacoBbIX U CPeAHECYTOUYHbIX 3HAaYeHU namMepsembix (Mam
nporpamMMmpyembix) AaBneHui B Tpybonposoaax;

- BpeMeHn HapaboTkm [4] 3a KaxAabl 4Yac, CyTKu;

- MHOpMauMKn 0 BO3HMKaLWKUX owmnbkax B cBoel pabote n pabote
CeTU TennocHabXeHUs 3a Kaxxabl Yac, CyTKu;

- BpeMeHn paboTbl B owmnbkax [U] 3a Kaxablil Yac, CyTKu;

mHankauuto (npu nogknoydyeHmn TCM-U nnun MNK):
- TeKkyllero 3HayeHns o6beMHoro pacxoga [M>/4] M MaccoBoro pacxo-
Aa [1/4] TennoHocuTens B TpybonpoBoaax;
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- TEKYLWNX 3HAa4YeHMn TeMnepaTypbl TennoHocuTtens [°C] B Tpybonposo-
Aax;

- TEKYLUMX 3HAUYEHUI pa3HOCTM TeMnepaTyp TennoHocutensa [°C] B no-
pawouwem n obpatHoMm TpybonpoBoaax;

- TEKYLMNX 3HAYEHUI n36bITOYHOro aasnenus [MMa] B TpybonpoBo-
hax;

- TeKyLero BpeMeHu (C yKasaHMeM 4acoB, MUHYT, CEKYHA) M AaTbl (C
yKasaHMeM uucna, Mecaua, roaa);

- CYMMapHOro ¢ HapacTalowmMM UTOroM 3Ha4yeHus notpebneHHoro (oT-
nyLweHHoro) konuyectea tennotbl [[kan], [MBT-u ] n [[Ox];

- CyMMapHbIX C HapacTalolMM UTOroM 3HauyeHuit o6beMa [M3] 1 Macchl
[T] TennoHocuTens, npoTekatouwero no Tpybonposoaam;

- BpeMeHu paboTbl Npy NOAAHHOM HaMpsSXXeHUU nuTaHusa [4];

- BpeMeHu paboTbl 6€3 0OCTaHOBKM CUYETa C HapacTaloLlWmnM UTOroM
(HapaboTku) [u];

- BpeMeHu paboTbl B 30He owmnboK [4];

- apxuBa AaHHbIX;

npeobpasoBaHue:

- U3MEPEHHbIX N BbIYMCIIEHHbIX 3HAYEHWI B NOCeA0BaTENbHbIN Lnd-
posoi koz (RS-485);

- 06beMHoro pacxoga (o6bema) B HaCTOTHbIN (MMMNYIbCHBIN) BLIXOAHOW CUrHan.

3.2. Tennocyetunk obecneymBaeT MHANKALMIO U perucTpauuvio cneay-
IOLNX ANArHOCTUYECKMX COObLEeHNI (HewTaTHbIX CUTyauuin):

— 3HavyeHne obbLeMHOro pacxofa TernfoOHOCUTENS HUXEe YCTaHOBEHHO-
ro NpOrpamMMHO B BbIYUCIIUTENE MUHUMANBLHOIO NOpora;

— 3HayeHne o6bEMHOro pacxoaa TeMNJOHOCUTENS Bblle YCTAaHOBEHHO-
ro NporpaMMHO B BblUMCIIUTENE MAaKCMManbHOro Nopora;

— 3HayeHWe pa3HOCTM TeMnepaTyp B WU3MepuUTeNbHOM KaHasne Tenso-
CYETYMKA HMXKE YCTAaHOBMEHHOro NMPOrpaMMHO B BblYMCUTENE MUHUMASb-
HOro nopora;

— TEXHUYECKas HEeUCNPaBHOCTb TeMN0CHETYMKA (CaMOAMArHOCTMKa).
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3.3. TnybuHa apx1Ba perncTtpupyemMbix NapaMeTpoB:

- 4acoBbIX AaHHbIX — 1536 (64 cyToK);

- CYTOYHbIX AaHHbIX — 384 (12 mecsaues);

- MecsiyHbIX 3anuncen — 120 (10 neT);

- cobbiTnin — 4144 3anucei.

3.4. TennocyeTunk BblAAET MHGPOPMALMIO HA WHAWMKATOP-pPEerncrpatop
TCM-W, koTopbli B CBOK o4vepenb, nepedaer nmHboOpMauumio U3 apxuea
AaHHbIX MO 3anpocaM OT BHELWHWUX YCTPONCTB (KOMMblOTEP, KOHTPOiep
ACY n T.4.), Takxke BO3MOXEH MpPOCMOTP apxvBa [AaHHbIX MPX MOMOLUM
nporpaMMbl CYMTbIBaAHUS Ha akpaHe K.

3.5. MNpwn BKIOYEHUM K BO BpeMs paboTbl TEMNIOCYETYMK OCYLLECTBASET
caMmoamarHoctmky: npu otcytctBum HC v TH KpacCHbIN CBETOANOA BbIKJIIO-
yeH; npu HC kpacHbln cBeToauMoA4 Muraet c dactoton =1 Iy; npum TH
KpacHbIN CBETOAMOA FOPUT MOCTOSIHHO.

Perncrpupyemble HC:

«GT» - nporpaMMHO ycTaHaBAMBaEMbI NMOPOr, Bbille KOTOpPOro 6yaeT
peructpuposaTthcs HC B pabote TennocueTtumnka (G>GT - pacxog 6onblie
rnopora);

«Gl» - nporpaMMHO ycTaHaBMMBAaEMbI MOPOr, HUXE KOToporo 6yaeT
peructpuposaTtbca HC B paboTte Tennocuetumka (G<Gl - pacxon meHblie
nopora);

«Atl» - nMporpaMMHO ycTaHaBAMBaEMblil MOPOr, HUXEe KOTOporo byaeT
peructpuposatbcs HC B paboTe TennocuyeTumka (At<Atl - pasHocTb
TeMmrnepaTyp HUXe nopora).

MpumedaHue: KoppekTnposka noporos ans HC mMoxeT 6bITb BbiNonHe-
Ha nosib3oBaTenemM npuv MNOMOLWM MporpamMmmbl-KOHdUrypaTopa A0 nocTta-
HOBKM Ha KOMMEpPYECKUn y4eT.

3.6. Pernctpupyembie TH:

— 06pbIB UM KOPOTKOE 3aMblKaHWe B Lensx AaTYMKOB TeMnepaTypbl;

— 06pbIB UM KOPOTKOE 3aMblKaHMe B Lenax A4aTynKoB AasneHus (npu
ncrnonb3oBaHnu AN ¢ avanaszoHoM TokoB (4+20) MA);

— 06pbIB UM KOPOTKOE 3aMblkaHWe B IMHUK BO36YyxaeHus MMP;

— OTCYTCTBMeE TennoHocuTensa B Tpybonposoae.

B cny4yae BO3HMKHOBEHMSA TH cyeT C HakonieHUeM OCTaHaB/IMBAETCS.
OcTaHoB c4yeTa Npu BO3HUKHOBEHUM HC KOHMUrypupyeTcss npu nomouim
nporpaMMbl-KOHMUIrypaTopa A0 MOCTAaHOBKM Mpmbopa Ha KOMMep4YeCcKumn
yJeT.

Mpn BO3HWMKHOBEHUWM ABYyX U 6onee HC m TH oaHOBpeMEHHO, peru-
CTPUPYETCHA B apxuBe AaHHbIX Kaxzaas u3 HUX. MNpun 3TOM CYET BpEMEHU
pabotbl B HC (TH) Begetcs TO/bKO B OAHOM (MPUOPUTETHOM) MHTErpaTo-
pe. MNopsipok paboTbl MHTErpaTOpOB TEMJIOCYHETYMKA MPU  pasfINYHbIX
koMbuHaumax HC v TH npuBeaeH B Tabnuue .1 (MPUJOXEHUE T). B
Tabnuue 2.2 nepeyduncnerHol HC n TH B nopsake ybbiBaHMS UX nNpuopuTeTa
(T.H. - Hanbonblni NpuopuTeT, Aty — HaMMeHbLNI NpUopuTET).
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Tabnnua 2.2

HC un TH Koa HC (TH), pernctpupyemoln B apxmee
T.H. 4
G 1
GT 2
Atd 3

3.7. B TennocyeTuynmke peanunsoBaHa BO3MOXHOCTb Yy4yeTa TEMJ0BOW
SHEpPrum M napameTpoB TEMNJIOHOCUTENA MO CXeMaM ydeTa, NpuBeneHHbIM
B Tabnuue 2.4. B TCM-MBI1 BO3MOXHa yCTaHOBKa OA4HOW CXeMbl ydyeTa.
KoHdurypaumsa cxembl y4yeTa YCTaHaB/MBAeTCs MNOJb30BaTesNieM npu
MOMOLLM NpOorpamMmbl-KOHMUIrypaTopa MKW yKasbiBaeTCs B KapTe 3akasa.
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Tabnunua 2.3

Cxema

YcnoBHOE HauMMeHOBaHWe
dopMyna pacyeTa saHeprum

CXeMbl M

Modarowuii

mpyb6onp

Py

«MOOAYA>»

3akpbiTag cuctema TennonoTpebneHus
Cc npeobpasoBaTeneMm pacxoga Ha Mno-
Aawouiem Tpybonposoae

Q = Mn(hn -ho)

lModarowuii
mpy6onpoeod “

O6pamHbIl

pyoonp:

«OBPATKA»

3akpbiTas cucteMa TenaonoTpebneHus
Cc npeobpasoBaTenem pacxoga Ha 06-
paTHOM Tpybonposoae

Q = Mo(hn - ho)

Modarowuli
mpy6onpoeod “

«TYNMUKOBASA MBC»
MBC 6e3 umpkynsaumm

Q = Mr(hr - hx)

Modarowuli
mpy6onpoeod ~

O6pamHbIti

to po

«MOOAYA+P»

3akpbiTas cucteMa TenaonoTpebneHus
C  KOHTpONbHbIM  NpeobpasoBaTenem
pacxoza Ha obpaTtHoM Tpybonposoae

Q = Mn(hn - ho)
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Cxema

YcnoBHOoe HauMMeHOBaHWEe CXeMbl U
dopMyna pacyeTa sHeprmu

Modatowuii T’
mpy6onpoeod f%ﬂ

1

O6pamHbIii ‘ i = E
py6onp

to po

Go

«OBPATKA+P»

3akpbiTas cuctema TennonotpebneHus
C  KOHTPOJIbHbIM  npeobpasoBaTenem
pacxofa Ha nogatowem Tpybonposoae

Q = Mo(hn - ho)

«OTKPbITAA»

MpuMeHseTcs B y3nax ydyeTa, KOTOpble
OOJDKHbI  ObITb  OCHALLEeHbl AaTyMKaMu
pacxoaa Ha nogawweMm u obpaTHOM
TpybonpoBogax (OTKpbITbIE CUCTEMbI WU
NPUPaBHEHHbIE K HMM: MPOMbILUNIEHHbIE
notpebutenn, LUTM, noTtpebutenn c
TEna0BOW Harpyskou 6onee 2 Nkan/uy).
Q = Mn(hn - ho) + (Mn -Mo)(ho - hx)
[JononHuTenbHble BO3MOXHOCTU CXEMbI
«OTKPbITASA» cMm. B MPUNOXEHWN .

«BC umpkynaums»

UnpkynaumoHHasa cucrtema NBC

Q = Mn(hn - hx) - Mo(ho - hx)

|
r, . oL
tn pn G1
O6pamHbIi '3{*]
i to po -Go [
[ —]
o ==
p— L.
mpygozfolﬁgg ~ E%E_
tn pn Gn
O6pamHbIll l -EE‘@:
i . to po Go 73
¢
Tpy6onpoeod (N A= |

«PACXOJOMEPV»

Pacxogomep-cyeTyumk
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YcnoBHoe HauMeHOBaHWE CXeMbl U

CxeMa
dopMyna pacyeTa sHeprmu

«PACXOOMEPM>»

MaccoBbIli pacxoaoMep-cyeTYmK

«MATMCTPAJ1b»

Tpy6onpoBoa cUCTEMbl TensiocHabxe-
HUS

Tpy6Gonp

Q=Mh
| «TEMMEPATYPA»
T I M3MepeHWe TemnepaTypbl TepMoMeTpa-
T t2 MW CONpPOTUBNIEHUA
t
Modarowuii I ”ii' 1
mpy6onpoeod ~ E%E_ |
tipn  Gn «NCTOYHUNK»
rl’?5pa:"Hl="7— | anMeHﬂeTCﬂ anga NCTOYHUKOB Tenna
to po Q = Mn(hn - ho) - Mx(ho - hx)

L:LJ TCM-UBI

e
éﬂ Pacxogomep (ecnM MCNONb3YHTCA YaCTOTHO-UMMYJSIbCHbIN
KaHan 2)
TC (donyckaeTcs nporpaMMHasi yCTaHOBKa 3HaudeHui tx; B
I 3TOM cnyyae TC Ha TpybonpoBoae XB (tx) He ycTaHaBnuBa-
eTcs.)

MpuMeyaHnsa N ycroBHbIe o603HaueHusn:
(o]
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Cxema YcnoBHOoe HauMMeHOBaHWEe CXeMbl U
dopmyna pacyeTta sHeprum

OO (3HavyeHns pgaBneHuMn HeobxoauMMO YyCTaHaBAMBaTb

1 nporpamMMHo. [ns naMepeHus paBneHuss HeobxoaMMO ycCTa-
HaBAMBaTb AaT4YMKW, KOTOpble MOCTABASKTCA TONbKO MO
AOMONIHUTENbHOMY 3aKa3sy)

t (tn, to, TeMnepaTypa TennOHOCUTENS B COOTBETCTBYHOLEM Tpybo-

txB) nposoAe (BO3MOXHa NporpamMMHas yctaHoBKa txB);

h (hn, ho,

hxB) 3HTaNbNNsa TENJIOHOCUTENS.

MONHbIA cNUcok napamMeTpoB M HC, perucTpupyeMbix TEMIOCYETUNMKOM
LANS KaX oW CXeMbl yyeTa, NpUBeAeH B Tabnvue 2.4.

Tabnvua 2.4
HanmeHoBaHue Pernctpupyemsblie napameTpsbl | Peructpupyembie
CUCTEMBI TenaoHoCUTENS HC
Q,PM, G,V G?t
«MOLAHA» tn, to, At(tn-to), pn, po Giatl
QPM GV G?t
«OBPATKA» tn, to, At(tn-to), pn, po GlAtd
«TYMNKOBAS QPM G,V
BC» tr, tx, At(tr-tx), pr, px GTatl G
Q, P,M1, M2, G1, G2, V1, V2 G1TG21
«MOAASA+P» 1o At(t1-t2), pil, p2 G1iG2latl
Q, P,M1, M2, G1, G2, V1, V2 G11G2t
«OBPATKA+P» 1m0 "At(t1-t2), pi, p2 G1lG2lAt)
«BC umpkyna- | Q, P,M1, M2, G1, G2, V1, V2 G11G21
unsa» t1, t2, t3, t1-t3, t2-t3, p1, p2, p3
Q, P,M1, M2, G1, G2, V1, V2 G117 G21
«OTKPBITAT> 1545 13, At(tl- ©2), pl, p2, p3__| G1iG2latl
«PACXOLOMEP | - |, GT
\/>» 4 Gl
«TEMMEPATYPA» | t1, t2, tx -
Q, P,M1, M2, G1, G2, V1, V2 G11G2t
«MCTOHHNK> t1, t2, t3, t1-t2, t2-t3, p1, p2, p3 | G1lG2latl
«PACXOOOMEP | M, G,V GT
M>» t, p Gl
«MATVCTPANb> |- 2PrM GV GT
t, p Gl

Atd = AtH (2 °C)

3HayeHna noporos ana HC, ycTaHaBnmMBaeMble Ha npeanpusaTUn-
MU3roToBUTENE MO YMONYaHUIO:
GT, G1T, G21= GsB
Gl, G1!, G2!= GH
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3.8. lnanasoH nM3mepeHus pacxopa B kaHane c¢ MNP (1 kaHan) npuse-

neH B Tabnuue 2.5.
Tabnuua 2.5

OnameTp ycnosHo-
ro npoxoga T[NP,
Ay, MM

AnanasoH pacxoja

HanmeHblnii pacxoga,
GH, M3/u4

Hanbonbwun pacxoa,
GB, M3/4

15 0,015 6,0
20 0,015 6,0
25 0,04 (0,016) 16,0
32 0,075 (0,03) 30,0
40 0,1 (0,04) 40,0
50 0,15 (0,06) 60,0
80 0,4 (0,16) 160,0
100 0,75 (0,3) 300,0
150 1,5 (0,6) 600,0
MpuMevaHus:

1. Noa HambonbWMM M HaMMeHbWwMM pacxoaoM (Gz u G, COOTBETCTBEH-
HO) NogpasyMeBaeTCs MakCMMalbHOE U MUHMMaNbHOE 3HA4YeHUS pacxo-
OOB, MpW KOTOPbIX TennocyeTumkn obecrneuymBaloT CBOW MeTposiornye-
CKMe XxapaKTepUCTMKN NpW HenpepbiBHOW paboTe;

2. B ckobkax yka3saHO 3HayeHue HaMMeHbLLero pacxoga, nsme-
peHne KOTOpOro Ao/MKHO obecneymBaeTcsl TO/IbKO NMPU YKa3aHUM Ha 3TO
B KapTe 3aka3a TenjiocyeTumnka, COriacoBaHHoOW C NnpeanpusaTnem-
nsrotosuTtenem. MNpu 3TOM cnegyeT NpMMeEHsTb COOTBETCTBYOLLLEE NOBe-
poyHoe obopyaoBaHMe.

3.9. vana3oH U3MepeHus pacxoja B KaHane 2 onpenenseTrcd TUMNoM
pacxoaomepa BXOAALWMM B COCTaB TernsiocyeTynka (pacxonomepbl npuee-
AeHbl B Tabnuuax 2.6 ¢ Y He 6onee 300 MM). Tunbl paxonoMepoB Ans
KOMMNMeKTaumm TennocyeTumkoB knacca B n C no NOCT P 51649 n0nXHbI
COOTBETCTBOBATb 3TUM KJjlaccaM.

Tabnuua 2.6
Twnbl pacxo- Homep Tunebl Homep
AOMepoB B [ocpeecTpe pacxonoMepoB B 'ocpeecTpe
PCM-05 48755-11 YPCB «B3JIET MP» 28363-04
CB 39202-08 UFM500 29975-09
METEP BK 39016-08 T2M211, TOM212 24357-08
METEP BT 39017-08 YPX2K 19094-10
B2aMNC 14646-05 BCXHA 26164-03
ULTRAFLOW 20308-04 BCTH 26405-04
ET 48241-11

3.10. TennocyeTunK OCYyLLECTBASIET U3MEpEHWE TemnepaTypbl Tenno-
HOCUTenNsl Nno TpeM kaHanaM. Tunbl TepMonpeobpa3oBaTesnieil conpoTuBIe-
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HUSA U KOMIMIEKTOB TepMornpeo6pasoBaTesieit CONpoTMBEHUS, NPUMEHse-
MbIX B COCTaBe TernjocyeTuyMka npuBedeHbl B Tabnuue 2.7 [uanasoH
M3MepeHus TeMmnepaTypbl TenjaoHocuTens B Tpy6onpoBogax oT 0 Ao

150 °C.

Tabnuua 2.7
HanmeHoBaHue Homep o HanmeHoBaHue Homep no
v yCnosHoe locpeectpy CA M ycnosHoe Focpeectpy CU
0603HayeHue 0603HayeHue
TCMN -H 38959-08 TCNOT 36766-09
KTCMn-H 38878-08 KTC-b 43096-09
TNT-1 46155-10 TC-B-P 43287-09

3.11. ConpoTmBiieHME Kaxaoro npoBOAa YETbIPEXMPOBOAHON JIMHUK
cBa3u Mmexay TCM-UBIM n TC gonxHo 6biTb He 6onee 100 OmM.

3.12. IMeeTCca BO3MOXHOCTb CO34aHUSA MNporpamMMmmpyembiX KaHasoB
TeMmnepaTypbl. [lporpaMMmpyeMble KaHasjbl CO34al0TCA MNOSb30BaTeNieM
npyv NOMOLLUM NPOrpaMMbl-KOHpUrypaTopa A0 NMOCTAaHOBKWM TensocyeTymKa
Ha KOMMEepPYECKUn y4eT.

3.13. lnana3oH n3MepeHusa pasHOCTU TeMnepaTyp TensocyeTynka oT 2
0o 150 °C. Amnana3oH naMmepeHusa pasHoctn TemnepaTtyp KTC ykasaH B uX
3KCMyaTauMOHHOW AOKYMEHTaUMu.

3.14. TennocyeTUnK OCyLWEeCTBASET U3MepeHne AaBfeHnsa no AByM Ka-
Hanam. Tvnel AW npyuMeHseMbIX B COCTaBe TernsiocHeTynka npuBeaeHbl B
Tabnuue 2.8. lvanasoH namepennsa gasnexHuns ot 0 go 2,5 MMa. MpaHuybl
AvanasoHa u3MepeHus aasneHuns (3aBoackas yctaHoska (0+1,6) MMa) u
AvanasoH M3MepeHus TOKoBoro curHana ot AWA (0+5) mA, (0+20) MA
mnn  (4+20) M™MA yCTaHaB/MBaeTCsa Mpu  MNOMOWM  MPOrpaMMbl-
KOHMUrypaTopa 40 NOCTAaHOBKWU TeMoCYeTYNKa Ha KOMMEpPYECKN yyeT.

Tabnvua 2.8

HanmeHoBaHue HanmeHoBaHue Homep B
Homep B
M yCcnoBHoe M yCroBHOE [ocpeecTpe
FocpeecTpe
o0603HavyeHne o0603HavyeHne

na 26818-09 KOPYHAO AN 14446-09

na-p 40260-08 MWOA ON 17636-06

B 38413-08 KPT-9 24564-07

3.15. ConpoTtmnBneHne Harpysku kKaHana pnsa nogkntodeHus AN (6e3
y4yeTa NMHui cBs3n) — He 6onee 100 Om.

3.16. JlonycTuMoe 3Ha4YeHMe ToKa B Lenn — He 6onee 40 MA.

3.17. B 6a30Bbi koMnnekT noctaskn AN He BxoaaT. MNpeaycMoTpeHa
BO3MOXHOCTb NMPOrpaMMHON YCTAaHOBKWM 3HAYeHUMN U36bITOYHOro AaBneHus
B AnanasoHe (0+25) MMNa.

3.18. MpeaycMoTpeHa YyCTaHOBKa [AOrMOBOPHbLIX 3HAYeHWI AaBrieHus
npuv NOMOLLM NpOrpaMMbl-KOHpUrypaTopa, KoTopble 6yayT MCNONb30BaTh-
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cs B cnydae obpbiBa WM KOPOTKOrO 3aMblkaHMS B LEensX AaTYMKOB AaB-
nenuvsa(npu ncnonbsoBaHuu AN ¢ amanaszoHoM TokoB (4+20) MA.

3.19. lna TexHonornyeckmx Hyxa (npoBepka QyHKLWOHWUPOBAHUS
TensocyeTynka, MNpPaBWUIIBHOCTM cyeTa W T.M.) MMeeTcs BO3MOXHOCTb
YyCTaHOBUTb NpOrpaMMHoe 3HadeHue Ans aboro n3 KaHanos nU3MepeHus
pacxopa, TeMnepaTypbl AW AaBrieHUs. YCTaHOBKa MpPOrpaMMHbIX 3Haye-
HWIA NPON3BOAUTCSA NMPOrPaMMON-KOHMUIypaToOpoM.

3.20. TennocuyeTumk obecneumBaeT nepenady TeKyLWMX 3HAYEHUN na-
paMeTpoB CUCTeMbl TenaocHabXeHus M AaHHbIX apxvmBa Mo mnocnenosa-
TenbHOMY MHTepdelicy RS-232, ranbBaHUYeCcKn pasBsisaHHOMY RS-485 u
6ecnpoBogHOMY KaHany cBs3u ZigBee. TunoBasi ckopocTb obMeHa 9600
6uTt/cek ansa RS-232 n RS-485.

3.21. MakcumanbHas ANWHa JIMHUKX CBA3W NpU Nepegade AaHHbIX Mo
mHTepdency RS-232 - 15 meTpos.

3.22. MakcuManbHas ANWHa JIMHUKX CBA3WM NpW Nepegade AaHHbIX Mo
mHTepdency RS-485 6e3 peTpaHcnaTopa Npu UCMOJb30BaHUM 3KPaHUPO-
BaHHOW BMTOM Napbl 0,35 MM? — 1200 MeTpoB.

3.23. MakcnmManbHoe paccrtosiHne TCM-UBM n TCM-U npu noakntode-
HUM No TexHonornn ZigBee oo 100 MeTpoOB NpU YCNOBUU HaxoXaeHue mx
B 30HE NPsIMOM BUAMMOCTU U OTCYTCTBUM MOMEX.

3.24. PeannsoBaHa BO3MOXHOCTb NepeAayn TeKyLMX 3HaYeHUN napa-
MEeTPOB CUCTEMbl TENOCHAbXeHUS M AaHHbIX apXMBa Yepes3 KaHaslbl ceTen
Internet, Ethernet, GSM, GPRS npu Hannuymn COOTBETCTBYHOLEro ob6opy-
AoBaHUA (Yepes nHankatop-perncrpatop TCM-U).

3.25. MutaHne TCM-UBI ocywecTBNseTca OT CeTU NepeMeHHOro Toka
HanpshxeHunem ot 187 B no 242 B, yactoTton (50 £1) Iy,

3.26. NMoTpebnsemas mowHocte TCM-UBI He 6onee 10 B-A. TCM-U He
6onee 9 B-A.

3.27. BpeMsa ycTaHOBNeHUs paboyero pexuma He 6onee 30 MUH.

3.28. Macca TCM-UBIM B 3aBucmmocTn oT [ly npuBegeHa B Tabnuue
2.9.

Tabnuvua 2.9
OnameTp Macca MIP, kr (He 6onee)

YC/IOBHOIO

NpOX0Aa, MM MnPM MPrM MPMH/P MPMAH
15 - 3 2 -
20 - - 2,6 -
25 4,5 3 2,8 5,2
32 6,5 3 - 6,3
40 8 3 - 8,3
50 9 3 - 9,5
80 14 - - 15,5
100 21,5 - - 23,5
150 39 - - 43
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3.29. rabaputHble 1 yctaHoBo4YHble pa3mepbl TCM-UBIT npuseaeHsbl B
MPUNOXEHWWN B.

3.30. TCM-UBI coxpaHsaeT nHdbopMauunio B SHeEpProHe3aBMCMMON Nams-
TN NpU OTKJIIOYEHUM NUTaHUA B TedeHMe He MeHee 10 net npu cobnoae-
HUW NpaBWa XpaHEeHUs U TPaHCMOPTUPOBaHUS.

3.31. HanpsxeHne wnHAyCTpUasnabHbIX paanorioMex, co3faBaeMblX W3-
MepUTEeNbHO-BbIYUCIUTESNbHBIM  MOAY/EM, He TMpeBbllaeT 3HayYeHun,
ycTaHoBsieHHbIx B TOCT P 51318.22 ansa obopynoBaHus knacca b.

3.32. TCM-UBIM n TCM-U cooTBeTcTBYeT cTeneHun 3awutbl IP54 no
FOCT 14254. CteneHb 3aWuMTbl BXOAAWMX B KOMIMJEKT TernsjocyeTymka
M3MepuTesnbHbIX NpeobpasoBaTtenei (pacxogomepsl, TC n AN[) ykasaHa B
MX 3KCMANyaTauMOHHON AOKYMEHTaUMun.

3.33. Mo cnocoby 3awmnTbl 4enoBeka OT MOPaXXeHUs 3NeKTPUHECKUM
TOoKOM TCM-UBI cootBeTcTByeT knaccy II mo NOCT P 51350. Knaccebl
3alMTbl paCXOAOMEPOB YyKa3aHbl B MX 3KCMyaTaUMOHHOM AOKYMEHTaLMN.

3.34. TCM-NBM 1 TCM-N B TpaHCNOPTHOM Tape BblAEPXMBAET Npu ne-
peBO3Ke B 3aKpbITOM TpaHcnopTe (Kene3HOAOPOXHble BaroHbl, 3aKpbliTble
aBTOMaLUWHbI, TPIOMbI CYA0B):

BO34ENCTBME TeMnepaTypbl oT MMHYC 25 °C go nntoc 50 °C;

BO34ENCTBME OTHOCUTENIbHOW BRaxHoctn (95+3) % npu TemnepaType
oKpy>atowero sosayxa ao 35 °C;

Bu6paumto no rpynne N2 FOCT 12997;

yAapbl CO 3HAYEHMEM yAapHOro yckopeHnus (nmkosoro) 98 m/cek2 u
ONVUTENBHOCTLIO yaapHoro uMmnynsca 16 mc, uncno ygapos 1000+10 ang
KaXX4oro HanpasJ/ieHUs.

3.35. TCM-NBM 1 TCM-N ycToN4MB K BO3AENCTBUIO BHELLUHErO MarHUT-
HOro Mons C HanpsbkeHHocTbo A0 400 A/M.

3.36. TCM-MBMN un TCM-U ycTOMuMB K ANHAMUYECKUM U3MEHEHUNAM
HanpsiXXeHns CeTU 3NEeKTponuTaHua A9 CTeneHnm XecTtkoctm 1 no
FOCT P51317.4.11, kpuTepuii KadecTBa (QYyHKUMOHMpPOBaHMA B no
MOCT P 51317.4.11.

3.37. TCM-UBIM n TCM-U yCTOMYMB K HAHOCEKYHAHbIM WMMY/bCHbIM
rnomMexam creneHn xectkoctm 3 no MOCT P 51317.4.4, kputepuin Kaude-
cTBa pyHKUMoHuposaHus B no FOCT P 51317.4.4.

3.38. TCM-NBM n TCM-N yCTOMYMB K MUKPOCEKYHAHBbIM WMMYJIbCHbIM
nomexam 60MbLUOK 3HEpPruM cTeneHu xectkoctn 2 no NOCT P 51317.4.5,
KpUTEpWIA KayecTBa pyHKUMOHMpoBaHmsa B no FOCT P 51317.4.5.

3.39. TCM-UBIM n TCM-UN ycToMuMB K paamovacTOoTHOMY 3neKTpoMar-
HUTHOMY MOJIO CTEMNEHW XECTKOCTU 2 B Nos0Ce YacToT oT 26 My go 1000
My no MOCT P 51317.4.3, kpuTepuin kayectBa QyHKLMOHMpPOBaHUA B no
OCT P 51317.4.5.

3.40. TCM-MNBM n TCM-N yCcTONUMB K BO3AYLUHbIM 3JIEKTPOCTAaTUYECKUM
pa3spsagam creneHu xectkoctn 3 no NOCT P 51317.4.2. Kputepuin kade-
ctBa dyHKumMoHnpoBaHua B no NOCT P 51317.4.11.
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3.41. CpeagHsas HapaboTka Ha OTKa3 TensocyeTynka He meHee 50000
4yacos.
3.42. CpeaHui cpok cnyxbbl TennocyeTymka He MmeHee 10 nert.

4. YCNOBUA IKCMNINYATALUN

TemnepaTypa okpyxatowen cpeabl ot +5 °C go +50 °C.

OTHOCHMTeNbHasa BNAaXXHOCTb Bo3ayxa — A0 95 % npu TemnepaType Ao
30 °C.

MakcumanbHoe pabouvee pasneHume B Tpybonposoge 1,6 MIMa (16,0
Krc/cm?), no 3akasy - 2,5 MMa (25,0 krc/cM?).

TennoHocuTenb Ao/mKeH cootBeTcTBoBaTtb CHuMM 2.04.07-86. Ecnun co-
nepxaHue npumecen (peppoMarHUTHbLIX BKJIIOYEHWIA) MPEBLILLAET HOPMY,
TO BO3MOXHO BblnageHne ocagka Ha dyTteposBke MNP, 4TO B HEKOTOPbIX
cy4yasiXx MOXET NPMBECTU K CHUXXEHWUIO TOYHOCTU U3MEPEHUN.

5. METPONNION'MYECKUE XAPAKTEPUCTUKU

5.1. TennocyeTunk cooTBeTcTBYeT knaccy B no NOCT P 51649. lNo 3a-
Kasy noTpebutensa TensocyYeTYMK W3roTaB/IMBAETC COOTBETCTBYHOLLNM
knaccy C, B 3TOM ciyyae pacxogoMepbl MPUMEHSAIOTCS COOTBETCTBYHOLEIO
Knacca.

5.2. MNpepenbl AonycKaeMoOW OTHOCUTENIbHOM MOrpewHoCcT U3Mepu-
TeNbHOro KaHana konu4yecrsa tennotbl No NOCT P 51649 He npesbiwatoT
3HaYeHWN, BbIYNCNEHHbIX N0 hopMynam, npuseaeHHbIM B Tabnuue 2.10.

Tabnunua 2.10

Knacc ®opMybl 4NS BblYMCNEHNS NPpeaenoB AoMNyCKaeMomn
npubopa OTHOCUTENbHOM norpewHocTn sQmax, %
B dQmax = £(3+4 AtH /At+0,02-GB/G)
C 5Qmax = x(2+4AtH /At+0,01-GB/G)
MpumeyaHunsa:

At — 3HayeHMe pa3HOCTM TemnepaTyp Mexay noAalluM U 06paTHbIM
Tpyb6onposoaamu, °C;
G - M3MepeHHoe 3HayeHne 06bEMHOro pacxoaa TenaoHocuTens, m3/y

5.3. MNpeaenbl 4onycKkaeMon OTHOCUTENbHOW MOrpewHoCcTM Npu nsMe-
peHun 06BEMHOro M MaccoBOro pacxoaa, ob6bema 1 Macchbl TEMJOHOCUTENS
Nno KaxAOMy KaHany W Mnpu BbiBOAe MHPOPMauun B BMAE 4YaCTOTHOIMO
(uMnynbcHOro) curHana (Ans kaHana 1) He npeBblWaoT 3HAYEHWUN, Bbl-
YMCNEHHbIX N0 opMyaM, NpuBeAeHHbIM B Tabnuue 2.9.
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Tabnunua 2.9

Knacc Mpepensl AoNycKaeMon OTHOCUTENIbHON MOrPELUHOCTU KaHa-
npubopa na c MNP (1 kaHan) 8G, %
B +(1,5+0,01:GB/G)
Cc +(0,8+0,004-GB/G)
MpumeyvaHusa:

G - n3MepeHHoe 3HaYyeHne 06bEMHOro pacxoaa TenaoHocuTens, M3/y;
MOrpeLwHoCTb KaHana ¢ pacxoaomepa (2 kaHan) onpepensieTcs no nac-
nopTy Ha npubop

5.4. MNpepenbl gonyckaeMor abconoTHOM MOrpewHoCTM KaHana usMe-
peHunsa TemnepaTypbl £0,05 °C:

5.5. MNpepensl gonyckaeMoin abCcosiioTHOM MNOrpewwHOCTU M3MEepeHus
pasHoctn Temnepatyp *(0,03+0,001-At) °C

5.6. Mpepenbl gonyckaemoin npuBeaeHHOW norpewHocty TCM-UBIM
npv npeobpasoBaHMM CUrHaANOB OT AaTyMKoOB AaBneHus: +0,1 %. lMNpeae-
Nbl AOMNYCKAeMON MNpuUBEAEHHON MOrpewHoCTM AAaTYMKOB WM36bITOYHOIO
OaBfIeHNS ONpeaensoTCa COrflacHoO AOKYMEeHTauumM U3rotToButens.

5.7. MNpepenbl 4onyckaeMon OTHOCUTENbHOW MOrpewwHoCcTM Npu nsMe-
peHun nHtepsanos BpeMeHun: = 0,01 %.

5.8. Mpenenbl gonyckaemMor OTHOCUTENIbHOW MOrpeLwHOCTU Npu Npeob-
pa30BaHWM U3MEPEHHbIX 3HAYE€HUN B MMMY/bCHbIA CUrHaA He NpeBbiwaloT
+0,1 %.
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6. YCTPOMCTBO U NPUHLMN PABOTbI TEMJIOCYETYUKA

6.1. B coctaB TennocyeT4ynKka BXoasT:

— U3MEPUTESIbHO-BbIYNCITUTENBHbLIN  npeobpasoBaTtens (TCM-UBM)
COBMELLEH-HbI C nNepBUYHbIM (MHAYKUMOHHbLIM) npeobpa3oBaTesneM
pacxoga (MMNP) — 1 wr,

— pacxo4oMep C YaCTOTHbIM UM UMMYNbCHbLIM BbIXOAOM — 40 1 wWT;

— KOMMNeKkT TepMonpeobpasoBaTenen conpotussenms (KTC) — 1komnn.
1 Tepmonpe-obpasoBartens conpotmeneHus (TC) — 1 wrT;

— n3mepuTenbHble npeobpasoBaTtenu gasnedus (ANA) — po 2 wT.;

— nHaukaTtop-peructpatop TCM-U - go 1 wr.

6.2. CxemaTnyeckoe wu3sobpaxeHne TenaocyeTyMKa nNpuBEAEHO Ha
puc. 3.1. WTpuxoBon nuHmnen otobpaxeHbl nnHum ceasm TCM-UBM c TC,
AN n pacxonoMepoM, HanmMume KOTOPbIX OMNpenesnsieTcs MCNosIHeHMEM
Tennocyetunka (KOHdUrypauus TenaocyeTymka yKasbiBaeTcs B KapTe
3akasa).

TCM-MBM ﬁ PACXOJOMEP
(77 R TP
TC3

TC2

TC1

Puc. 3.1

MpuMmedaHue: BO3MOXHO NpPMMEHEHWE PacxXxOLOMEpPOB, YKa3aHHbIX B
Tabnuue 2.6

6.3. TCM-UBI nocTtpoeH Ha 6ase cneunanmaMpoBaHHOW MUKpoNpoLec-
COpHOM cucTeMbl, obecneumBatoler c6op MHGoOpMauum No aHanoroBbiM U
YacToTHo-uMnynbcHbiM  BxogaM(F/N), eé& nocneayowyto obpaboTky,
HakornJeHne, XpaHeHne wn nepegady ob6paboTaHHOM wWHGOPMaAUUM Ha
YCTPOMCTBO MHAMKALUMMW, aHanorosblie U LMdpoBbIE BbIXOAbI.

6.4. ®yHKuMoHanbHo TCM-UBIN cocTtomnT n3 6noka aHanorosow obpa-
6oTkn curHana, 6noka ymdposoi o6paboTkm curHana m 610ka NUTaHUS.
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Ha BepxHei nnate 610ka 06paboTKM cMrHana pacnosloXeHbl KeMMbl A4S
noaks4yeHnsa pacxogomepa, TC, AN, 4acTOTHO-UMNYNbCHbLIA Bbixoa F/N
nopTbl NocneaoBaTenbHbiX UHTepdericoB RS-232C, RS-485 n 6ecnposoa-
HoW cBs3M ZigBee (no 3akasy).

6.5. MpuHumn pgencreusa MMNP ocHOBaH Ha SBNEHUM 3NEKTPOMArHUTHOM
MHAYKUMKU. TIpyU OBUMXXEHUU 3NEKTPONPOBOAHON >XWAKOCTU B MArHWTHOM
none mexay anektpogamu MMP Bo3HukaeT SC 3/1€KTPOMAarHUTHOM WH-
AYKUMWN, NponopuMoHanbHass CKOPOCTUM TedeHus xunagkoctn. DOC mHAYK-
umm nocrtynaeTt B 6510k aHanorosoin obpaboTku curHana VBB, roe oHa
ycunmeaeTcsa n npeobpasyetcs B umdpoByto popmy.

TCM-UBM npoBoanT npeobpasoBaHme naMmepeHHoro npu rnomowm MNP
06beMHOro pacxoaa TeNJIOHOCUTENS B BbIXOAHOW YaCTOTHbIM MAN UMNY/b-
CHbIV CMrHasbl, MPONOpLNOHasbHble pacxoay TENOHOCUTENS MO KaHany.

6.6. I3aMepeHne TemnepaTypbl TEMJIOHOCUTENS OCYLUECTBASETCA NyTéM
M3MepeHUs MnafdeHus HanpsxeHus Ha TC npu NpoTEKaHWM 4Yepe3 Hero
TOoKa, 3ajaBaeMoOro WCTOYHMKOM Toka 6noka aHanorosBon o06paboTku
curHana. [anee, nocne npeobpa3oBaHMs U3MEPEHHOrO HanpsXXeHus B
undposyto dopMy, OHO nocTynaeT B 6510k umdposon o6paboTkm curHana.

6.7. I3aMepeHne fasrieHUs OCyLLecTBsSeTCa NyTEM HenocpeaCcTBEHHOro
MU3MepeHus Ccuibl Toka, noctynatowero ot AWA. MNMocne npeobpasoBaHus
M3MEPEHHOr0 CUrHasa B uUndpoByl (GopMy OH Takxe mnoaaércsa B 610K
umdposoin 0bpaboTkn curHana.

6.8. Ha ocHOBe M3MepeHHbIX CUMHaNoOB M YCTAHOBOYHbLIX MapaMeTpoB
Tennocyétunka B 6noke umdpoBon 06paboTKM cMrHana ocCyLLecTBASETCS
BblUMC/IEHME TEMJIOBOW 3HEpPrum, TenJoBOM MOLHOCTW, 06bEMHOro, mac-
COBOro0 pacxoAoB M TeMnepaTypbl TEMJIOHOCUTENS, NpoTeKwero obbéma m
Macchbl TensoHocuTensl. BbluMCneHHble 3HaYeHUs BbIBOAATCS Ha MHAMKa-
Top-pernctpatop TCM-U nubo Ha akpaH MK npu nmomowm nporpamMmmbl
cunTbiBaHus. B 6noke undposoli 06paboTkm curHana Takxe OCyLLeCcTBAS-
eTcs (popMMpoBaHMe NOCbIIOK NocnegoBaTesibHbIX MHTepdelicoB RS-232C
uwnn RS-485, a Takxe ZigBee.

6.9. I3amMepuTenbHbIN KaHan Q M3MepuTesIbHO-BblYMCIUTENBHOIO MOAY-
na npeacrasnseT cobor COBOKYMHOCTb, COCTOSLLYIO U3 KaHana U3MepeHus
pacxofa, KaHanoB U3MepeHus TeMmnepaTypbl, KaHasiOB U3MEpPEHUst CUMrHa-
NOB OT A4aTYMKOB M36bITOYHOrO AaBneHus, obecrneuynBarLWwyo BblYMCIEHME
KOnuMyecTsa TennoTbl M APYrux (PU3MUECKUX BEAUYMH NO AaHHbIM 06
M3MepeHHbIX NapaMeTpax TensJoHocuTens.

6.10. BbluncneHne konuyectsa TenaoTbl Q ANs KaXaoro uaMeputenb-
HOMO KaHasa oCyLlecTBnseTcsa no gopmyne:

T2
Q= G- p(h —h,)-dT
T (3.1)

roe G-obbemHbIt pacxon TernnioHocuTenss B TpybonpoBoae, Ha KOTO-
POM yCTaHOBMIEH NepBMUHbIN NpeobpasosaTens, M3/u;
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p-NJIOTHOCTb TensioHocuTens B TpybonpoBoae, Ha KOTOPOM YCTaHOBJIEH
nepBuUHbIN NpeobpasosaTens, kr/m3;

hl-ypnenpHas sHTanbnus TeNJIOHOCUTENs B nogatoliem Tpybornposoae,
MBT-y/Kr;

h2-ynenbHas aHTanbnua TennoHocuTens B TpybonpoBoae XONOAHOro
BoJoCHabxeHuns (ans cuctem NBC) unum yaenbHas sHTanbnusa TensJoHOCU-
Tens obpatHoM Tpybonposoae (4s159 cuctem otonneHuns), MBT-u/kr;

T1,T2-BpeMs Hayana M KoHLa U3MepPeHUs COOTBETCTBEHHO, .

6.11. BbluncneHue yaenbHoi sHTanbnum (h) n nnoTHocTu (p) Tenno-
HOCUTENS MpoM3BOAMTCA MO (popMynaM, ykasaHHbIM B pekoMeHaauumu MU
2412-97.
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7. YKASAHUE MEP BE3OIMNACHOCTU

7.1. ICTOYHMKOM OMACHOCTU MpW MOHTaXe W 3KCnayaTauuum M3Mepu-
TeNbHO-BbIYUCUTENBHOO MOAY/IS SABNSIOTCS:

— ceTeBoe HanpshxeHune (go 242 B);

— JaBieHne XuaKkocTtn B Tpybonposogax (Ao 2,5 MMa);

— TeMnepaTypa Xuakoctn n Tpybonposoaa (ao 150 °C).

7.2. BesonacHocTb aKkcnayaTaumm TennocyetTymka obecneymsaeTca:

— U30M5LMEN SNEKTPUYECKUX Lienen COCTaBHbIX 4YacTen TennocyeTym-
Ka;

— HaAéXHbIM 3a3eM/IeHMeM pacxogomepa;

— Npo4YHOCTbLIO Kopnyca MNP, pacxogoMepa n 3alUTHbIX b3 TC;

— repMeTnYHoOCTbo coeamHenuns MMP, pacxogomepa ¢ Tpybonposoaom;

7.3. Mpwn akcnnyatauMmn TenaocyeTymMka Heobxoammo cobniogaTtb 06-
wure TpeboBaHnsa 6e30nacHOCTU:

— 3anpewaeTtca akcnnyatauusa TCM-UBM, TCM-U, pacxopgomepa, TC un
AW co CHATOM KpbILWKOW;

— 3anpewaeTcs geMoHTuposatb TCM-UBI, pacxogomep, TC n AU oo
MOJIHOrO CHATUS AaBsieHusa B Tpybonposoge.

- nepea nposeaeHneM paboT HeobxoauMo ybeanTbCs B TOM, YTO Ha
TpybonpoBoae OTCYTCTBYET ONAacHOE AJ1S1 XXU3HW HamnpshKeHune.

7.4.Tlpn yCcTaHOBKE WM MOHTaxe TenjocyeTymka Heobxoammo cobnto-
aatb TpebosaHma IOCT 12.3.003, NOCT 12.3.032, ITOCT 12.3.036, a
TakXxe npaBua NoXxapHoi 6e30nacHOCTN N TeEXHUKK 6e30MacHOCTH.

7.5. Mpn 3kcnnyaTaunm Heobxoaumo cobniopatb «lpaBwuna ycTpoin-
CTBa 3N1EKTPOYCTaHOBOK>», «lpaBmia TeXHMKM 6e30MacHOCTX Npu 3KCMIy-
aTauum 31eKTpOoyCTaHOBOK» N «Obwme npasBuna noxapHou 6e3onacHocTy
ONS NPOMbILWIEHHbIX NPeanpuUaTUn».

7.6. Mpn obHapyxXeHUn BHELIHUX NOBpexAeHul npnbopa unm ceTesomn
MpOBOAKW CreAyeT OTKAUYUTb TensocyYeTYMK OT CeTM A0 BbISICHEHUS
MPUYMH HEMCMPABHOCTU CMELNANTIUCTOM MO PEMOHTY.

7.7.3anpewaeTcsd yCcTaHOBKa M 3KchjyaTauusa TenjocdeTynka B Mo-
)KapoonacHbIX M B3pbIBOOMACHbIX 30HaX BCEX K/1acCCOB.

7.8. Ans TyweHus noxapa, Npu BO3ropaHuM TenjocyeTymka, paspe-
LaeTcs MCMNofib30BaTb TONbKO YINIEKUCNOTHbIe OrHeTywuTtenm tuna Oy-2,
Oy-5, OYy-10 v ap.
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8. MOHTAX

8.1. MoHTax TensiocyeTynKa [OJIKEH MPOU3BOAUTLCA B
CTPOroM COOTBETCTBUM C TpeboBaHUSAMM K MOHTa)Ky HacTos-
Lero pyKoBOACTBa U YTBEPXAEHHbIM MPOEKTOM YCTaHOBKMU
nepcoHasoM, O3HAaKOMJIEHHbIM C 3KCMJyaTauMOHHOM AOKY-
MeHTauuen Ha U3MepUTENbHO-BblYUCANTENbHbIA MOAY/b.
8.2. O6buwume TpeboBaHus
MecTto yctaHoBkM TCM-UBI fOMKHO COOTBETCTBOBATL YC/IOBUAM, NMpU-
BeJeHHbIM B pa3jene 2.2.
8.3. TpeboBaHus K MecTy yctaHoBkn TCM-UBTI
8.3.1. TCM-UBIN MoxeT 6bITb YCTAaHOB/MIEH HA BEPTUKANbHbIX, FOPU30H-
TanbHbIX M HAK/OHHbIX yyacTkax Tpybonposoga Mnpu yCI10OBWUW 3anosHe-
Hus Bcero o6béma Tpybonposoaa MMP xnakocTbio.
8.3.2. Takum obpas3om, He gonyckaeTcs yctaHoBka TCM-UBIT:
— Ha CaMOM BbICOKOM MeCTe CUCTEMbI;
— Ha BepTUKanbHoOn Tpybe co cBOHOAHBLIM BbIXOAOM XWUAKOCTH.
Mpumepbl HenpaBubHOM ycTaHoBKM TCM-UBI npuBeaeHbl Ha PUCYH-
ke 5.1.

i

2

ol
B

MaKCUManbHbIU
YPOBEHb CUCTEMbI

=l

cB060AHbIN
BbIXOA
XNAKOCTU

Puc.5.1
8.4. B mecte ycraHoBkn TCM-UBI B TpybonpoBoae He AO/KEH CKan-
nuBaTbCs BO3ayx. Hanbonee noaxoasiiee MeCcTo AN MOHTa)Xa — HWUXHUMA
MM BOCXOASLWMM yyacTok Tpybonposoaa (cMm. puc.5.2).
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Puc.5.2
8.5. Npn BO3MOXHOM BbinageHun ocagka, TCM-UBI gonxeH yctaHas-
NMBaTbCsl BEPTMKaNbHO, MPW 3TOM Hanpas/fieHWe NOoToKa AOJIHKHO ObiTb
CHu3y BBepx (cM. puc.5.3).

Puc.5.3

8.6. BoinageHne ToKOoMpoBoAsWero ocagka Ha dytepoBke Tpybonpo-
Boga MMP MoXeT NpUBECTM K CHUXEHUKD TOYHOCTU M3MEPEHUA 06BEMHOIO
pacxoga XMAKOCTU, MO3TOMY He AonycKaeTcs ucnosab3osaHue TCM-UBI B
rmapaBaNYeCcKNX TpakKTax C yrosibHbIMW dUnbTpamu.

8.7. TCM-NBI HeobxoanMo pacronaratb B TOM 4yactu TpybonpoBoaa,
rae nynbcauMm mM 3aBUXPEHUS MUHUManbHble. [pu yCcTaHOBKE M3Mepu-
TeNbHO-BbIYNCINTENBHOIO MOAy/As HeobxoamMmo obecneynTb MNpsSMOIn-
HeMHble y4yacTku Tpybonposoaa ANMHON He MeHee 3-[ly no u 2.0y nocne
MNP (cMm. puc. 5.4).

8.8. ECl BO3MOXEH peBEepPCUBHbIA pexuM paboTbl CUCTEMbI, TO MpwU
BblbOpe A/MHBbI MPSMOSIMHENHOIO y4dacTka HeobxoAMMO y4yecTb BIUSIHUE
rmapaBaNYeCcKMX CONPOTMBEHMI Ha ydyacTke nocne MIP.

230y =20y

-

—

Puc. 5.4

8.9. Ecnu anametp MMP He coBnagjaeTr ¢ BHYTPEHHUM AMAaMETPOM Tpy-
6onpoBoaa, To HeO6XOAMMO UCMONb30BaTb MepexoAHble KOoHyca (KOHDY-
30pbl M anddysopsl). Mexay nepexoaHbiMu KoHycamum u [IMP Takxe
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HeobxoauMo obecneunTb NpsAMONUHENHbIE y4acTkm Tpybonposoaa 3y Ao
n 20y nocne MMP. Ha 3Tux y4yacTkax He Q[O/MKHO ObiTb HUKaKUX
YCTPOWCTB WU INEMEHTOB, BbI3bIBAIOLWMX 3aBUXPEHUS MOTOKA XUAKOCTU.
Bo mn3bexaHne CcywecTBeHHON NoTepM AaBNEeHUS Ha y4dacTke «KoHdy3op-
MNMAP-gnddy3op» He pekoMeHAyeTcs yMeHblaTb AnameTp TpybonpoBoaa
6onee yem B ABa pasa (yMeHblUeHMe AnaMeTpa B ABa pa3a 3KBUBAIEHTHO
YMEHbLUEHMIO NJoWaan cedyeHms Tpybonposoaa B YeTbipe pasa).

8.10. 3anpewaeTcs ycrtaHaBnmBaTb TCM-VBI1 noa 3anopHol apmaty-
pori unu ApyrMMuM yCTpOWMCTBaMW, MPU HEUCNPaBHOCTU KOTOPbIX MOXeT
BbITEKATb XWAKOCTb.

8.11. 3anpewaeTca ypanatb repMmetuyHble BBoAbl TCM-UBIM wunun
YANOTHUTENbHbIE KOMbLA B HUX.

8.12. MOHTaX M3MepUTENbHO-BbIYNCIUTENBHOIO MOAY NS

Mepen HadanoMm paboT Ha TpybonpoBoae cneayet ybe-
AWTbCS, 4YTO B BblbpaHHOM MecTe ycTtaHoBku [P cHaTO
AaBJIEHNE XUAKOCTU.

YctaHoBka T[NP poskHa npou3BOAUTLCA MNOC/MEe 3aBepllueHUs BcCex
CBapOYHbIX, CTPOUTENbHbIX U Npo4Ynx paborT.

3anpewaetca mcnonb3oaTb MNP B KayecTtBe MOHTa)XHOro MNpucno-
cobneHns npun NnpuBapke OTBETHbIX hlaHLUEB K Tpybonposoay.

HapylweHne ykasaHHbIX OrpaHUYeHUn MOXET NMPUBECTM K BbIXOAY M3-
MepuUTeNbHO-BbIYUCINTENIBHOIO MOAYNASA U3 CTpos. MapaHTuiiHble obs3a-
TeNbCTBA NPEANPUATUA-U3TOTOBUTENS NMPU 3TOM aHHYNIMPYIOTCS.

MNepen TeMm, Kak paspesaTtb TpybonpoBoa B MecTe npeanonaraeMomn
ycTtaHoBkn TCM-UBI1, HeobxoAMMO 3aKkpenuTb y4yacTku Tpyb, KoTopble
MOTYT OTKJ/TOHUTLCA OT HOPMAaJIbHOro NMOJIOXEHUS Mocsie pa3pe3aHus.

MNpu npoBeAeHUM CBAPOYHbIX PaAaboT TEnIOCHETUYMK AOMKEH ObITb 3a-
LWUMLWEeH OT NonagaHus UCKP U OKasinHbI.

Ecnv npeaycmaTpuBaeTcs UCronb3oBaHMe KoHdy3opa n auddysopa,
TO Heo6XoAMMO MpOBEPUTb COOTBETCTBME YCTAHOBOYHbLIX Pa3MEPOBKOH-
dy3opa n aunddysopa peasnbHOMY AMaMeTpPy NoABOASLLEN TPYObI.

B BbibpaHHOM MecTe ycTaHoBkM [P Bbipe3aTb ydacTok Tpybonposoaa
C y4yéTtoM rabaputHoM panuHbl MNP 1 TEXHONOrMYEeCKMX [OMYCKOB Ha
CBapky.

K npssMonuHenHbIM yyacTkaMm TpybonpoBoaa npuBapuTb GraHubl B CO-
otBetctBMM ¢ TOCT 12820-80, npn 3TOM yron Mexay ocbko TpybonpoBoaa
M MJIOCKOCTbIO hniaHua Ao/mkeH 6biTb 90+1°. ®dnaHubl creayeT npuBapu-
BaTb TakuMm obpa3omM, ytobbl nocne ycraHosBku MIMP ocb anekTpogos MNP
nexana B rOPU3OHTaNbHOMW MJIOCKOCTM (AONYCTMMOE OTK/IOHEHME OT
NIMHUK Topu3oHTa +10 ©). MNpn MOHTaxe oTBETHbIX laHUeB Heobxoammo
npvBaputb 6ONT 3a3eMNeHUs K BEpPXHEN 4acTu MOHTUpyemoro dnaHua
(cM. puc. 5.5).
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OTBeTHblE hnaHubl
Puc. 5.5

BHMUMAHUME!!! Ha paTtumMku pacxopa, MOHTa)X KOTOPbIX BbIMOSHEH C
HapyweHunem TpeboBaHmin NTOCT 12820-80 (coeanHeHune Tpyba-dnaHen),
rapaHTuMnHble oba3aTtenbCcTBa He pacnpocTtpaHstTcs (cM. Puc. 5.5a).

Puc.5.5a
YctaHoBuTb MNP Mexay npuBapeHHbiMU dnaHuamm, 3aduKcMpoBas
ero asyms 6ontamu (wnunbkamm), kpenswmmmn MNP k dnaHuam. MNP
cnepyeT ycCTaHaBnuBaTb TakmM obpasoM, 4utobbl MIMP Haxoauncs Hag

TpybonpoBoaoM, a cTpesika Ha kopnyce MNP coBnagana ¢ HanpaB/liEHUEM
MOTOKa XUAKOCTH.

29
Tennocueryuxk TCM. PykoBOACTBO 1O 3KCIUTyaTallUH.




TOYHOCTb NMokasaHuii Nnpubopa nNpu HanpasieHUM NOToKa, NPOTMBOMO-
NIOXXHOM Hanpas/ieHUo CcTpenkm Ha kopnyce T[NP, He rapaHTupyeTtcs
(kpome cnyuas, koraa TCM-UBI obecneunBaeT M3MepeHUe peBepCUBHOIO
pacxoaa).

YNoxuTb BO (riaHLbl MApOHUTOBbLIE MPOKIAAKK, NOCTaBASEMbIE B KOM-
niaeKTe C TenJoc4YeT4YnKoM (cM. puc. Mb6.4).

JonyckaeTca ncnonb3oBaHWe TOJIbKO MapOHUTOBbLIX MPOK/IadoK C pas-
MepaMu, COOTBETCTBYIOWMMM pasMepaMm MNpoKIafoK, MOCTaBfAseMblX C
TEMI0CYETYMKOM.

YcTaHOBUTb OoCTaBLlumecs 60nTbl (LUNWAbKK).

OTueHTpupoBaTb BHYTpeHHee cedeHue MNP C BHYTPEHHUM cevyeHueMm
Tpybonposoaa.

Bo mnsbexxaHne 4acTUYHOro NepeKkpbITUS BHYTPEHHEro ceveHuns Tpybo-
nposoaa Heo6xoAnMMO 06paTUTb BHWUMaHWE Ha LEHTPOBKY MapOHUTOBLIX
NpoKNagok oTHocuTenbHo Tpybonposoaa w [MMP. Kpas npoknagok He
OOJSIKHbI BbICTYNaTb B NPOTOYHYIO YacTb Tpybonposoaa.

3atsxky 6ontoB (wnunek), kpenswwux MMP k dnaHuam Ha Tpybonpo-
BOAE, MPOU3BOAUTL MOOYEPEAHO MO AMAMETPasibHO MPOTUBOMOJIONKHbBIM
napam, npu 3ToM Heob6xoaumo mlberatb NpPpUMEHEHUS 4Ype3MepHO 605b-
Wwnx ycunuii BO wusbexaHwe pedopmaumm oTbopTOBaHHOW Ha GnaHew
dyTeposku MMP.

PekoMeHayeMbIi MOMEHT CWUAbl MpPU 3aKpyyMBaHWUW raek B 3aBUCUMO-
CTK oT ucnonHenus MNMP npuBeaeH B Tabnuue 5.1.

Tabnwnua 5.1
OnameTp YCNOBHOIO
npoxoaa nepsuyHoro | 15 25 32 50 80 100 | 150

npeobpa3oBaTens, MM

MOMEHT CW/bl 3aKpy4unBa-
WS raek, H-M 15 20 35 50 55 60 100

BHuMaHume! Mocne Toro kak 6ontel (Wnunbkn), kpenswme MMP k dnaH-
uam 6yayT 3aTaHyTbl, YCTaHoBAeHHbIN MNP 3anpelwiaeTca noBopaymBaTth
BOKpYr ocu Tpyb6onpoBoaa.

8.13. leMOHTax

TCM-UBI pomkeH nMpou3BOANTLCS KBanuduUUMpPOBaHHbI-
MU creuma-nucTtamMm B CTPOroM COOTBETCTBMM C AAHHbIM
nacnopToM.

Mepen Hauyanom paboT Ha TpybonpoBoae cnepyet yb6e-
OUTbCA, 4TO B BblbpaHHOM MecTe ycTtaHoBku T[NP cHATO
AaBNeHNE XNLAKOCTU.

OemoHTax TCM-UBI cneagyeT ocywecTBAsTb B cneayowem nopsake:
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OTkntoUNTL NUTaHne TCM-UBIT;

MepeKkpbITb pacxoa XWAKOCTM B MecTe ycTaHoBku MMMP n ybeantbca B
TOM, YTO Ha y4yacTke, rae ycraHosneH MNMP, oTcyTCcTBYeT AaBneHune;

OT1coeanuunTb OT MNP 3a3eMnastowme WnHbI;

Onsa pemoHTaxa MMP ocnabutb ravku 6ontoB (WnNunek), Kpenswmx
MNP k ¢naHuam Ha Tpybonposoae. Y6eaAmBLUIMCE B OTCYTCTBUU MpoTedvek
TenoHOCUTENS Ha MNEepeKpbiTOM Yy4yacTKe, OTKPYTUTb Faikm n u3Bnedb
6ontbl (Wnunbkn) npuaepxusas npu stoMm MMMMP. 3aTeM akKypaTHO W3-
Brieyb MNP, He noBpeauB gToponsacTtoByo HGyTEPOBKY.
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BHewHnn Bng TCM-UBIN co cHATOW NepeaHein NnaHenbto
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Puc. 5.7

9. NOAroTOBKA K PABOTE

MpoBepuTb NPaBUIbHOCTb MOHTaXa 3NEeKTPUYEeCKUX Lernen B COOTBET-
CTBUWN C 3/1EKTPUYECKOI CXEMOW MNOAKIKYEHMs, npuBeaeHHon B MPUSIO-
XEHUWN B.
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MNOTHO 3aKpbiTb KpbIWKKM KIEMMHbIX KOpobok pacxogomepa, TC u
ana.

YCTaHOBUTb Ha MecTo Kpbiwky TCM-UBI n nnoTHO 3aBMHTUTL 60NThI
KpenneHusa Kpbiwkn K kopnycy TCM-UBI.

MogaTte pacxoa TennoHocuTens nog paboymMMm gaBneHMeM M NpoBepuUTb
repMeTMYHoOCTb coeanHeHus MMP, pacxogomepa, 3aWUTHLIX MM1b3 TEPMO-
npeobpasoBatenen n AN c TpybonpoBoaoM. Teub M NpocaymMBaHuMe He
OOMyCKalTCS.

Bkntountb nutaHme TCM-UBI. Y6eanTbCs, YTO Mocne BKOUYEHUS MNU-
TaHWS MUraeT 3e/IeHblI CBETOANOA.

MpoBepuTb OTCYTCTBME HELWTATHbIX CUTyauuih M TEXHUYECKUX Heunc-
NMpaBHOCTEN.

BktoueHnss hYHKLUNM KOHTPOSS IMHUU BO3BYXAEHUA U «MYCTOW» Tpy-
6bl

BkntoueHne QyHKUMM KOHTPONSA OCyLlecTBAsSeTca NyTéM YCTaHOB-
KWU/CHATWSA aXXamnepa Ha KoHTakTbl EL(none XP2):

ON (m>xamnep yCTaHOBJIEH) — KOHTPOJIb BKJ/OYEH;
OFF (mxamnep CHAT) — KOHTPOJ1b BbIKJ/THOYEH.

YcTaHoBKa BMAa BbIXOAHOIO cUrHana
OcyuwecTtBnsieTca NyTém ycTaHOBKU/CHATUA Axamnepa F/N (none XP2):

ON (m>xamrnep yCTaHOBJIEH) — UMMYJIbCHbIMA BbIXOAHOW CUrHan;
OFF (mxamnep CHSAT) — YaCTOTHbIN BbIXOAHOM CUrHan.

KoHdurypaums kackasa BbIXOAHOMO CMrHana
BbIxoAHOWM Kackaa annapaTHO MoOXeT 6blTb BbIMO/HEH OAHWUM U3 3 CMO-
coboB (cM. puc. 6.1):

+E
+ + +
a) 6) B)
curHan - CUrHan Tuna <oT- curHan TMna
HanpsxeHne KPbITbI KONIEKTOP>» «CYXOW KOHTaKT»
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Puc 6.1

KoHpurypaums BbIXOAHOMO Kackaga BblbupaeTcs nyTEM yCTaHOB-
KU/CHATUSA mxamrnepoB XT2, XT3 Ha nnate komMmyTtauumm (CcM. puc. 6.1,
Tabnuuy 6.1)

Tabnvua 6.1
XT2 XT3 CocTosiHMe BbIXOAHOrO Kackaja
(K) (E)
ON ON BbIXOAHOW CUrHaN - HanpshXeHune
OFF OFF BbIXOAHOW CUrHaN TUMNa «CyXOW KOHTaKT»
OFF ON BbIXOAHOW CUrHaN TUMa «OTKPbITbIA KOI1EKTOP>»

MpuMedaHue: Npu BbiNyCKE M3 MNPOM3BOACTBa YCTaHaB/MBAETCS TuN
BbIXOAHOIO CUrHana — «CyXoW KOHTaKT»

YcTaHOBKa ceTeBOro agpeca Moayns

YcTaHOBKa CETEBOro aapeca M3MepuTenbHO-BbIYNCINTENBHOIO MOAYS
ocylLiecTBnseTca MNyTéM YyCTaHOBKW/CHATMS pxamnepo 2/0..2/5 (none
XP2). CeTeBbIM aApecoM pacxogoMepa SBMSeTCS WeCTMbnTHoe ABOUYHOE
ymucno. Mnapwui paspsp agpeca ycTaHaBnuBaeTcs gxamnepom 2/0,
cTapwwuii - pxamnepom 2/5. «1» COOTBETCTBYET COCTOSHME AXxamnepa
ON, «0» cooTBeTCTBYET CocTOosiHME axamnepa OFF.

34
Tennocueryuxk TCM. PykoBOACTBO 1O 3KCIUTyaTallUH.




10. NOPAOOK PABOTbI

K paboTe ponyckaeTcs M3MepUTENbHO-BblYUCAUTENbHbIA MOAY/b, He
MMEKLWNIA NMOBPEXAEHNI COCTaBHbIX YacTeN, HapyweHus naomb n noaro-
TOBJIEHHbIN K paboTe B COOTBETCTBMW C pa3genoM 6 HacToslero pyko-
BOACTBA.

O COCTOSAHMM TennoCHETUYMKA MOXHO CYAWUTb MO COCTOSIHUIO Tpex cBe-
TOAMOA0B, PacrofioXXeHHbIX Ha MaHenun ynpasneHus. MuraHuve 3eseHoro
cBeToauoaa NpMMEpPHO pas B CEKYHAY CBMAETeNbCTBYET O HOpMasbHOWN
paboTe Tennocyérumka. MuraHume KpacHoro cBeToamoaa CUrHaamsupyet o
Hannumm HC, HenpepbiBHOE cBeYeHne — o Hanuuum TH. CBeueHue xento-
ro CBeToaMofa CUrHanmsnpyeTt O nepegade AaHHbIX No MHTepdency RS-
485.

TennocyéTumnk nmeeT ABa pexuma paboThbl:

«Pabounii» — B 3TOM pexunme Npom3BOANTCH U3MEPEHUE U BblYUCNEHME
3Ha4YeHU NnapaMeTpoB CUCTEM TennonoTpebneHuns;

«[NoBepka» - npegHasHayeH AN NpoBeAEeHUS NMOBEPKU TEMI0CYETYM-
Ka.

OnuncaHne pexnma «Paboumin»

Mpu BkatovyeHun TCU-MBI aBTOMaTUUeCKN yCTaHaBIMBAETCS B PeXuM
"Pabounii" n npun orcytcteum HC n (unm) TH HaumHaeT pacyeT u Hakon-
JNleHne CyMMapHbIM UTOMOM KOJSIM4ecTBa TEM0Thbl N0 BCEM CUCTEMAM.

OnucaHune pexunma «lMosepka»

MNosepka TCU-UBIT npousBoanTCSA npu noMowm wmHamkatopa TCM-U
(cM. akcnyaTaumMoHHY AOKYMeHTauuto Ha TCM - ).

OnucaHune nHTepdencoB Tennoc4éTumka

CynTbiBaHWE XpaHUMbIX BO BHYTPEHHEN NaMsaATM WU3MepuTeNbHO-
BbIYNCNUTENBHOIO MOAYNAS MNapaMeTpoB CUCTEMbl TennocHabxeHus w
CTAaTUCTUYECKMX AaHHbIX (apxuBa) ocylecTBnserca no uHtepdency RS-
232C nnun RS-485, a Takxke ZigBee npu nomowm mnHamkatopa TCM - W.
Onsa ceasm Tennocyétumka c MK, nHAMKaToOpoOM UK aganTepoM nepeHoca
OaHHbIX UNK KoHBepTepoM MHTepdencos (RS-232«>RS-485) ncnonbaytoT-
cs curHanbl RXD, TXD n GND.

B cnyuyae, korga vM3MepuTesbHO-BbIYUCAUTENbHbLIA MOAY/Nb MOCTaBAS-
€TCS C YCTaHOBJIEHHbIM nepexoAHbliM kabenem (cM. KapTy 3aka3sa, MPU-
NNOXXEHWE A), Ans cunTbiBaHUS AaHHbIX No uHTepdelicy RS-232 B MK
Heob6xoAMMO NOAKUYUTL K MNepexoAHoMy kabento, nsobpaxxeHHOMY Ha
puc. 7.1, HyNb-MOAEMHbIN Kabenb (cM. puc. 7.2).
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MNepexoaHon kabenb RS-232 (104/106 - ANA4)

Pasvem DB 9-M PoseTtka HU-3
(Bunka) (K TENnoc4eTHYmnKy)

I

Puc. 7.1
Hynb - MoageMHbIlh kabenb RS-232C

Pasbem DB 9-F Pasbem DB 9-F
(po3seTka) (po3seTka)

O

O

ONONORON®)
o9 @
(OXO] (0] [OX®)

O

O

Puc. 7.2

Ona cuntbiBaHMS AaHHbIX NO MHTepdency RS-232 B agantep nepeHoca
OaHHbIX HE06XoaMMO MOAK/IYMUTL aganTep K nepexoaHoMmy kabento (cm.
puc. 7.1).

Ona npaMoro coeguHeHUst N3MepuTenbHO-BbIYNCANTENbHBIN MOAYNb —
MK cnenyet ncnonb3oBaTtb Kabenb, n3obpaxeHHbIN Ha puc. 7.3.
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Mpsimon kabenb RS-232C (104/106 - COM)

Pa3vem DB 9-F PoseTka HU-3
(po3seTka) (k TEennocYeTUnKy)

O

6,

® |1

©, o) { 1| 2

® o) 1|3

)

Puc. 7.3

BHUMAHWE! MoakntoueHne (oTkaoyeHue) Tennocyértumka Kk [K
AOJHKHO NMPOM3BOANTLCA NPU BbIKIOYEHHOM Tensocyétunke nnu MK.

11. MAPKMPOBKA U NNNOMBUPOBAHUE

MapknpoBKa COCTaBHbIX YacTel TennoCHETUMKA AO/HKHA COXpPaHsATbCS
B TE€YEHMe BCero cpoka cnyxbbl. Ha nepeaHein naHenn TCM-UBI HaHece-
Hbl:

TOBAPHbIA 3HaK UM HAUMEHOBaHWe U3roToBUTENS ;

HanMeHoBaHue nsgenus;

KNacc TOYHOCTU;

yKasaTenun HanpaBleHUs TEYEHUS;

npeaenbl U3MepeHuii TemnepaTypbl;

npeaenbl N3MepeHnin pacxoaa;

MaKCMManbHO AonycTuMmoe paboyee gaBneHue.

Ha 6okoBoi cteHke TCM-UBI 3akpenneHa Tabnuuka, Ha KOTOpPOW yka-
3aH 3aBOACKOW HOMep TenJiocyeTyuka, 3aBoackon Homep TC, 3aBoACKOM
HOMep pacxogomepa.

TennocyeTunk sBAsSeTCS NpUBOPOM KOMMEpPYEeCKOro yyerta, B CBS3U C
3TWUM BCE ero COCTaBHble 4YacTu AO/KHbI 6bITb ONOM6MpPOBaHbI.

Mpu BbiNyCcKe C NpeanpuUsTUS-U3roTOBUTENS COCTaBHble YacTu Tenso-
cyeTuymka A0/MKHbI MMeTb NnoMby OTK 1 nnomby rocnoseputens.

Mocne BbIMNOSHEHUS MOHTaXHbIX M MYCKO-HanagouHblx paboT, Tenno-
cyeTuMKk MoXxeT 6biITb onoMbupoBaH npeacTaBUTENS MU OPraHoOB Tenso-
Haa3opa. MNpu 3ToM MoryT 6bITb ONJIOMBMPOBaHbI CleayoWne CoCTaBHble
YyacTu TenJoCYeTUYMKa:

nne

pacxogomep;
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TC Ha TpybonpoBoae;
anna;

PekoMeHayeMble cnocobbl NAOMGUMpPOBaHUS MNPUBEAEHbl Ha PUCYH-
ke 8.1.

BHUMAHUE!!! B cny4yae HapyweHus WM HECAHKUMOHWMPOBAHHOIO
CHATMS noM6 npeanpuaTUA-U3roToBUTENsS noTpebutensmm, usmepu-
TeNIbHO-BbIYNC/INTENbHbIA MOAY/Nb He cuyuTaeTcss nNpubopoM Kommepue-
CKOro y4yeTa, a nNpeanpusaTMe-mn3roToBUTelb CHMMaeT c cebs rapaHTun-
Hble o6s3aTenbCcTBa.

Mpumepbl nnombuposanusa MNP

ﬁ@@ﬁﬁ? W=

MpumMep nnombuposaHus TCM-UBM MpumMep nnombuposaHus TC Ha Tpybonposoae

Puc. 8.1

) U
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12. TEXHUWYECKOE OBCIYXXUBAHUE

CneumanbHOro TEXHMYECKOro o6CnyXuBaHUs B MpoLecce 3KcnayaTa-
uMn TennocyeTunk He Tpebyer.

TexHnyeckoe ob6CnyxXmBaHWe COCTaBHbIX YacTel TennaocyeTyYuka npo-
M3BOAWTCS B COOTBETCTBMM C UX IKCMNyaTaUMOHHOM AJOKYMEHTaunen.

PekoMeHayeTCA NpoBOAUTL MEPUOAMYECKUI BU3YasbHbI OCMOTP C Le-
Nbl0 KOHTpoNs paboTocrnocobHOCTM TennocyeTumnka, cobnogeHuns ycnoBumin
aKcnayataumMm, OTCYTCTBMSI MexXaHWYeCKMX MOBPEXAEHUNA COCTaBHbIX
yacTten npubopa M HanMumsa NIomo.

Mpun Hannumm B TenaoOHOCUTENe B3BECEW M BO3MOXHOCTU BbliNageHus
ocagka, Tpyby MMP Heob6xoanMMO nepuvoanYeckn MpoMbIBaTh C Lesblo ero
yCTpaHeHus.

MNepen oTNpaBKOWN TennoCYETYMKA Ha NMOBEPKY WM PEMOHT Heobxoau-
MO MOCNe AeMOHTa)ka OYUCTUTb BHYTPeHHU kaHan MNP oT oTnoxeHwi,
obpa3sylwmxcs B npouecce akcnayataumm. CHATME OTNIOXKEHMN HeobXxo-
OVUMO NMpOBOAUTL MPU MOMOLLM BETOLUW, CMOYEHHON B BOAE.

3anpewaeTcs NpMMeHeHMe OCTPbIX U pexyLnx npeamMeToB A8 O4YnCT-
KU BHYTpeHHero kaHana [MnpP.

Mo mMepe HeobXx0AMMOCTM peKOMeHAyeTCs OouuwaTb COCTaBHble 4acTu
TensocyeTymKa Npu NOMOLLM CyXON UM CMOYEHHOWN B BOAE BETOLUMU.

3ameHa npepoxpaHuteneit TCM-UBIM M3MepuTebHO-BbIYUCIUTENBHOIO
MOAY/ S OCYLLECTBSETCS B CieAytoweM nopsake:

oTkAUnTb TCM-UBIT OT ceTu NuTaHus;

OTBUHTUTb BMHTbI HA BEPXHEN KpbiWwKe U cHATb ee (Bmg TCM-UBI co
CHSTOM BepXHeWn KpbILWKOW npuBeaeH Ha Puc. 5.7;

CHSTb KPbILWKY NpefoXpaHuTens U u3Bjedyb ero npu noMowm nMHUeTa;

YCTaHOBMUTb HOBbIM NMpeaoXpaHnTenb;

YCTAHOBUTb KpPbILWKY NpeaoxXpaHuTens;

YCTaHOBUTb BEPXHIOI KPbIWKY W 3aKPYTUTb BUHTLI.

3aMeHa npepoxpaHuTenen pacxoAoMepoB MPOU3BOAUTCA B COOTBET-
CTBUWU C UX 3KCNAyaTauuoHHOW AOKYMEHTauMen.

13. YCnoBuAa XPAHEHNA U TPAHCIMTOPTUPOBAHUA

N3MepuTenbHO-BbIYNCIUTENbHBIN MOAY/b CneayeT XpaHUTb B OTanu-
BAaEMOM U BEHTUIMPYEMOM MOMeLlleHun npu Temnepatype ot 5 no 40°C,
OTHOCMKTENbHOM BNAaXHOCTN A0 95% npu Temnepatype 25°C.

TpaHCnopTUpOBaHWe TenaocyeTynka npoM3BOAUTCSA NO6bIM  BUAOM
TpaHcnopTa (@BMAUMOHHBIM — B OTanJMBaeMblX repMeTU3npoBaHHbIX
OTCeKax CaMOJIETOB) C 3alUMTOMN OT aTMOCHEPHbIX 0CaAKOB.

Mocne TpaHCMOpTUpPOBaHWA MNpM  OTpuUATeNIbHbIX TeMmnepaTtypax
BCKPbITUE SILLMKOB MOXHO MPOM3BOAUTL TOJSIbKO MOC/E BbIAEPXKW UX B
TeyeHun 24 yacoB B OTaNJIMBAEMOM MOMELLEHUN.
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Mpun TpaHCNOPTUPOBKE TEMJIOCHETYMKN LOJIKHbI 3aKpenssiTbCs BO U3-
6exaHne nageHunin n coygapeHun.

14. NOBEPKA

TennocyeTunk noanexuT obsizatenbHoMn FOCYAapCTBEHHOIZ NnoBEPKE B
cneaymumnx cny4yasax:

nepeBMYHas NoBepka — MpuU BbiNMyCKe U3 NPOM3BOACTBA U MOC/E PEMOH-
Ta;

nepnoanyeckas noBepka — MO UCTEYEHUIO CpOKa WMHTEpBana Mexay
nosepkamu;

MNoBepka TensocyeTyMkKa AOJ/DKHA MPOBOAUTBLCA B OpraHax rocyaap-
CTBEHHOW METPONOrnyeckom cnyxbbl nnu nabopatopusax, akKpeanmToBaH-
HbIX opraHamu occtaHgapTa.

Mpn caayve Tennoc4E€TUMKA B PEMOHT, MOBEPKY MACMopT AOJ/HKEH Haxo-
OVUTbCS C TEMIOCYETUNMKOM.

MNoBepka TennoCYeTYMKA NPOBOAUTCA B COOTBETCTBUM C METOAUKOWN
noBepKu «TennocyeTymkun TCM MeToauka noBepKMn 3C
99556332.005.000 MI».

NHTepBan Mexay nosepkamu TensocyeTymka — 4 roga.
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15. TAPAHTUUN U3TOTOBUTENA

MpeanpuATNE-N3roToBUTENb rapaHTUpyeT COOTBETCTBME TensiocyeTuun-
ka TY npwu cobnogeHun notpebuteneM ycioBuUM TPaHCMOPTUPOBKWU, MOH-
Taxka, aKcnayaTaumu.

@apaHTUMNHBIN CPOK cocTaBnsieT 48 MecsueB CO AHS MpoAaxu Tenso-
cyeTymKa, M3 KOTOpbIX:

B TeyeHue nepsbiX 26 MecsueB nNpou3BoauTcs 6ecnnaTHbli PpeMOHT M
6ecnnaTHasa 3aMeHa BblWeALWNX U3 CTPOSI KOMMJIEKTYOLWMNX;

B TeyeHue cnepyrwmx 22 MecsaueB npomsBoamTca becnnaTHbIn pe-
MOHT (CTOMMOCTb KOMMJEKTYOWNX, HEObXOANUMbIX AN 3aMeHbl Bbiwea-
LKNX N3 CTPOSA, OMNJIAYMBAETCS KIIMEHTOM).

FapaHTUM pacnpocTpaHAaAlTcss Tonbko Ha TCM-UBI1, y KOTOpOro He
HapyLweHbl N1oMbbl NpeanpuATUS-U3roToBUTENS.

TCM-UBIM, y KoTOpOro BO BpeMs rapaHTMMHOro cpoka 6yaet obHapy-
XXeHO HecooTBeTcTBME TpeboBaHusaM TY, peMoHTMpyeTca npeanpusaTveM-
M3roTOBUTENEM UM 3aMEHSeTCS APYrUM.

B ToM cnyyae, ecnv npoBefAeHWe rapaHTUNHbIX PEMOHTHbIX paboT BNu-
€T Ha MEeTPOJIornMyeckme XapakKTepUCTUKK, TEMIOCHETUMK BO3BpaLlaeTcs
noTpebuTtento co CBMAETENLCTBOM O MOBEpPKeE.

Mo Bompocam rapaHTuUiiHOro obcnyxxmBaHusa cneayeT obpawaTtbCs Mo
aZpecy nNpeanpusaTUa-mu3roToBuTens:

00O «3HeprocbGeperatowas komnaHma « TOAM»
00O HMN® "TOM-npuéop"

Poccuiickaa ®epepaums

111020, r.MockBa, yn.CtopoxeBas, 4.4, cTp.3
Ten.: (495) 730-57-12, 980-25-16, 980-12-27,
234-30-85, 234-30-86, 234-30-87

e-mail: ekotem@tem-pribor.com

web: http://www.tem-pribor.com
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NPUINOXEHUE A

KapTta 3aka3za N¢
Tennocyetymka TCM, TY 4218-005-99556332-2012
3aKkasuuk:

(HanmeHoBaHMe NpeanpusaTusl, agpec, TenedoH)
MHankaTop-peructpatop TCM-U (na/HeT)
OTnnumnTenbHble 0CO6EeHHOCTM (BapyaHT MO YMOAYaHUIO NOAYEPKHYT):
Mnata pacwupeHns (ga/HeT)
Moaynb ZigBee* (ga/HeT)
Moaynb GSM* (pa/Her)
Kabenb USB* (ga/Her)

Ethernet kabenb R145-RJ45* (ga/HeT) ANnHa kabens MeTpoB

Kabenb RS-232C (ga/HeT) AnvHa kabens MeTpoB

Kabenb RS-485 (ga/HeT) ANnHa kabens METpPOB
MpumeyaHunsa:

* - noAKA0YEHNE BO3MOXHO TOSIbKO MpW 3aKase niaaTbl paclmpeHus.
HeB0O3MOXHO 04HOBpPEMEHHOE MCNOoNb30BaHne moaynen GSM u ZigBee

Konunuyectso Tennocyétymkos TCM wT.

[aTa usrotoeneHus (cornacyercs C oTAEIOM NpoAax)

Bug noctaBku (caMoBbIBO3, X/4, aBma, 4ap.)

MyHKT Ha3Ha4yeHus (roYToBbIN aapec)

MpumeyaHus

JOoMKHOCTb 7 ®.N.0. 3aKas4unka
[aTa 3akaza: Moanuck:

42

Tennocueryuxk TCM. PykoBOACTBO 1O 3KCIUTyaTallUH.



NMPOOOIMKEHUE NPUNTOXEHUA A

MpunoxeHve 1
K kapTe 3aka3za N? Tennocyétumnka TCM
N3MepuTenbHO-BbIUNCNTENbHBIN Npeobpa3sosaTens TCM-UBI
3aKas4uk:

(HanMeHoOBaHMe NpeanpusaTus, agpec, TenedgoH)

Y npeo6bpasoBaTtena pacxoga kaHana 1 (15, 25, 32, 40, 50, 80, 150,
MM)

Knacc TouHoctu moayns (B nnm C)

[OnanasoH namepenunsa pacxoaa (1:400 vnm 1:1000)
KomnnekT TCM. AnuHa MOHTa)kHon yacTtu (80, 120 mMm)
Y pacxopomepa kaHana 2 (15, 25, 32, 40, 50, 80, 150, 300 mm)

OavHouYHbIM TCI. OnnHa MoHTaxHoM Yactu (80, 120 mmM)
HCX TCN (Pt100 mnwn Pt500)
KoMnnekTaumMs MOHTaXXHbIMK 4YacTaMu (4a UK HeT)

MpumeyvaHusa

OomxHocTb n ®.1.0. 3aKka3umka

[aTa 3aKkasa: Moanwuce:
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NPUNOXEHUE b

O
© 0@
i g
O |
&
. - |
L
YcnoBHoe Pasmep, MM
o6o3Ha- Dy
Yenne (Iy) L hmax|Amax| D D1 d n
nPM-25 | 25 | 150(158)> | 255 | 115 | 115 | 85 | 14 | 4
MPM-32 | 32 | 202(210)> | 280 | 180 | 135 | 100 | 18 | 4
MPM-40 | 40 | 202(210y> | 290 | 180 | 150 | 115 | 18 | 4
MPM-50 | 50 | 202(210)2 | 290 | 180 | 160 | 125 | 18 | 4
MPM-80 | 80 | 234¢242)> | 305 | 220 | 195 | 160 | 18 | 8
MPM-100 100 240(248)’? 335 232 | 230 | 190 22 8
MPM-150 | 150 | 310(318)+ | 425 | 296 | 300 | 250 | 26 | 8

MNpuMeyaHue - B ckobKkax ykasaH pasMep AN UCMOMHEHUS C MPUXUMHbI-
MU WanbamMn; NpuXXMMHbIE Wanbbl NpeaHa3HaYeHbl 419 A0NOJHUTENbHOMN
3aWwnTbl TOpONNACTOBON (YTEPOBKM MPWU MOHTaXe W 3KChayaTaumm
nepBMYHOro npeobpasoBarens.

Puc.

B.1 labapuTHble W YyCTaHOBOYHble pasMepbl

N3MEPUTENTbHO-

BblUMCAUTENb-HOrO rnpeobpasoBatens TCM-UBI c¢ MNP ucnonHeHmnem

Tmna MNP
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NPUNOXXEHUA B (NPOAOMKEHUE)

h max

Pasmep, MM
YcnoBHoe D
0603HaueHue Y L hmax Amax
4y)
MPMM-15 15 100+2 | 269 108
MPrM-25 25 100+2 | 269 108
MPMM-32 32 102+2 | 269 108
MPMM-40 40 102+2 | 269 108
MPMM-50 50 102+2 | 269 108
MPM-80 80 180+2 | 301 140

Puc. 6.2 NabapuTHble 1 yCTaHOBOYHbIE MPUCOEANHUTESIbHbIE pa3Mepbl
n3MepuTenbHoO-BbluncnnTenoHoro moayns TCM-UBI ¢ MMP ncnonHeHuem
Tuna MNPIMNM
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NPUNOXXEHUA B (NPOAOMKEHUE)

g ali
ali

A max

Pasmep, MM
L h max D d

YcnoBHoe

o603HaueHune Dy

(4y)
MPMH/P-15 15 | 120 236 80 | G3”

MPMH/P-20 20 | 130> | 255 |100| G1”
MPMH/P-25 | 25 | 130s | 255 | 100 | G1 %"

Puc. 6.3 MNabapuTHble 1 yCTaHOBOYHbIE NMPUCOEANHUTESIbHbIE pa3Mepbl
n3MepuTenbHoO-BbluncnnTenoHoro moayns TCM-UBI ¢ MMP ncnonHeHuem
Tuna MNPMH/P
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NPUNOXXEHWUA B (NPOAOMKEHUE)

S
=
=
L
YcnosHoe Pasmep, MM
obo3Haue- Dy
L h max D D1 d n
Hue (4y)
NPMH-25 | 25 1553 259 | 115 | 85 | 14 | 4
nePMH-32 | 32 2105 266 | 135 | 100 | 18 | 4
MPMH-40 | 40 21013 278 | 145| 110 | 18 | 4
MPMH-50 | 50 21013 287 | 160 | 125 | 18 | 4
MPMH-80 | 80 |234(242)+ | 305 | 220 | 195 | 160 |18
MPMH-100 | 100 | 240(248)+ | 335 | 232 | 230 | 190 | 22
MPMH-150 | 150 | 310(318)+ | 425 | 296 | 300 | 250 | 26

MpuMeyaHme - B ckobkax yKasaH pasMep 418 UCMOSHEHUS C NPUXKNM-
HbIMW WaKrbamMu; NpUXMMHbIE Wanbbl NpeaHa3HayYeHbl Anst 4ONOSHU-
TeNbHOM 3aWwmnThl hTOpONNACTOBON (hYyTEPOBKU NMPU MOHTaXe M 3KC-
nJayataunu nepeBnYyHoro npeobpasoBaTens.

Puc. 6.4 N abapuTHble 1 yCTaHOBOYHbIE MPUCOEANHUTESIbHbIE pa3Mepbl
n3MepuTenbHoO-BbluncnnTenoHoro moayns TCM-UBI ¢ MMP ncnonHeHuem
Tuna MPMH
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NPUNOXXEHUA B (NPOAOMKEHUE)

MapoHuTOBbLIE NPOKIAAKN
2% (pns cnpaBok)

_—
—

9D o d1 EQ

A

Twn MNP Ay dl, mm D, mm
rnen rnenH 25 27 73
Mnpen 32 36 84
npen 40 44 87
MnpPn 50 54 109
Mnpen 80 76 144
npen 100 100 170
Mnpen 150 144 226
MnPMNm 15 17 109
MNnPMM 25 27 109
MnPMNm 32 36 109
MnPMNm 40 44 109
MNnPMM 50 54 109
MnPMNM 80 76 144

Puc. B.5 lNapoHUTOBbIE NMPOKNaAKMK
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NPUNOXEHUE B

CxeMa SNEKTPUYECKUX NMOAKJIFOYEHWNI TEMNTOCUYETUMKA

VBveperme Toka or Thgoroserve Kk mmKar ooy VBvEDEHIE YacT OT Horo
pa 714 mwss (mryrbaHoro) orHam or U7
RS-485'1
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Puc. B.1
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NPUNOXEHUE I

Mopapok paGOTbI MHTErpaTopoB MU3MEPUTENTIbHO-BbIYNCTUTENBHOIO MO-

Ayns
Tabnuua .1

Bo3MoxHble koMbuHaumm HC MopsiaoKk pa6oTs

OcTaHoB u TH, BO3HMKawOWMe B MHTErpaTOpoB NpM60pa

cyeTa npu | cMcTemMe yyerta

BO3HUKHOBE- Q

I
e L e N R E e
\Y F|F || F|F|F

HeT HeT HeT HeT + + |+ | -]- -] -
HeT HeT eCcTb HeT - + | - -] - +| -
HeT ecTb | ecTb HeT - + | - + [ -]-
HeT ecTb | ecTb | ecTb - + |- -1+ | -] -
HeT HeT HeT ecTb - + | - -] - - +
HeT ecTb HeT ecTb - + | - -+ | -] -
HeT ecTb HeT HeT - + |- -1+ | -] -

a HeT HeT ecTb | ecTb - + | - -] - +| -
ecTb HeT HeT HeT - + |- +| - -] -
ecTb HeT ecTb HeT - + |- +| - -] -
ecTb | ecTb | ecTb HeT - + | - +| - -| -
eCTb | ecTb | eCTb | eCTb - + | - +| - - -
ecTb HeT HeT ecTb - + |- +| - -l -
eCcTb | ecTb HeT ecTb - + | - +| - -| -
eCcTb | ecTb HeT HeT - + | - +| - -] -
eCcTb HeT eCTb | ecTb - + | - +| - -] -
HeT HeT HeT HeT + + |+ | -] - - | -
HeT HeT eCcTb HeT + + |+ | -]- -| -
HeT ecTb | ecTb HeT + + |+ | -]- -] -
HeT ecTb | ecTb | ecTb + + |+ | -]- -| -
HeT HeT HeT ecTb + + |+ | -]- -| -
HeT ecTb HeT ecTb + + |+ |- - -l -

Het HeT ecTb HeT HeT + + |+ | -]- -| -
HeT HeT ecTb | ecTb + + |+ | -]- -| -
ecTb HeT HeT HeT - + |- +| - -] -
ecTb HeT eCcTb HeT - + | - +| - -| -
ecTb | ecTb | ecTb HeT - + | - +| - -| -
eCTb | ecTb | eCTb | eCcTb - + | - +| - -l -
ecTb HeT HeT ecTb - + | - +| - -| -
ecTb | ecTb HeT ecTb - + | - +| - - -
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€CTb €CTb HET HET - + - +| - - -

€CTb HET €CTb €CTb - —+ - +| - - | -

MpuMevaHus:

«+» — MHTEerpaTop BeAeT CYeT C HAaKOMeHneM;

«-» — NHTEerpaTop OCTaHOB/EH;

- MPWU OTKJIKOYEHNU NUTaHUS UHTerpaTtop Tpab ocTaHasnnBaeTcs;

- MPU BKJOYEHUN/OTKITIOYEHNN NMUTAHUS B apXuBE AaHHbIX MUKCUPYETCA KO,
4 B yace, Korga NnuTaHne OTKJKYMAM U B Yace, Koraa nutaHme BKIIYUIIN.
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NPUNOXEHUE

OcobeHHOCTM paboTbl cucTeMbl «OTKpbITas»

Koppekuns pacyeTta TenaoBon saHeprum npn M1<M2

Ecnn B cucteme uckno4veH nogMec, TO BCerga AO/MKHO BbIMOMHATLCA
ycnosue: M1>M2.

OaHako,Kaxabll 13 [aTYMKOB U3MepsieT pacxod C MOrpeLwHoCTbio,
npegenbl KOTOpPOM HOpMUpYytOTCA. B €BS3WM € 3TUM npwm OTCYTCTBMW BOAO-
pa3zbopa (M1=M2) BO3MOXHa CUTyauusli, KOrga WM3MEpeHHOe 3HauyeHue
Maccbl M2npeBbicuT M1, T.e. M1<M2.

B aTOM cnydyae 3HaueHune Q2 B dopmMmynie pacyeta notpebneHHom Ten-
JIOBOW 3HEPrumn NpuUHUMaET oTpuUaTe/bHblE 3HAYEHUS:

Q = Q1+Q2 [Ql = Mn(h1-h2); Q2 = (Mn-Mo)(h1-h2)]

B cxeme «OTKPbITAA» npegycMoTpeHa BO3MOXHOCTb A0 MOCTaHOBKMU
Ha KOMMep4eckuit ydyeT BbibpaTb ¢dopmyny ansa pacdeta Qnpu M1<M2:

Q=Q1+Q2 w1 Q=Q1.

Q = Q1 (Q2 c oTpuuaTeNbHbIMM 3HAYEHUSMN HE YUYMTbIBAETCS)
nnm
Q = Q1+Q2 (Q2 yunTtbiBaeTCs BCeraa).

MPUMEP. Mo nokasaHUsAM TensiocyeTUnMKa NoayyeHbl creaylowime 3Ha-
yeHus:

npupaweHne M1=100 T 3a oAWH 4ac, cpefHe4yacoBOe 3HayeHue TeM-
nepaTypsbl B nogatouiem Tpybonposoge tn=90 °C, aasnenne pn=0,9 MMa;

npupaweHne M2=101 T 3a 0AMH 4ac, cpefHeYyacoBOe 3HayeHune TeM-
nepaTypbl B o6paTHoM TpybonpoBoae to=60 °C, gasnenue pn=0,5 MMa;

cpegHevacoBoe 3HadyeHue TemnepaTypbl B TpybonposBoge XB
t3=10 °C, pasneHue p1=0,5 Ma.

3HayeHns 3HTaNbNun:

hn = 90,20 kkan/kr; ho = 60,09 kkan/kr; hx = 10,17 kkan/kr.

3HayeHuns NoTpeb/IeHHOW SHEPrUn:

Q1=Mn(h1-h2) = 100(90,20 - 60,09) = 3,011 (T'kan);

Q2=(Mn-Mo)(h2-h3) = (100-101)(60,09-10,17) = - 0,05 (I'kan).

npu Q = Q1 npu Q = Q1+Q2

Q = 3,011 rkan Q =3,011-0,05 = 2,961 lkan

Ecnm M1>=M2, 1O pacuer Bceraa Beaetca no dopmyne Q=Q1+Q2
(He3aBMCUMO OT yCTaHOBJIEHHOWN (DOPMYJibl).
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