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BBEOEHUE

HacTosuwee pyKkoBoACTBO MO 3KCryaTaumn npegHasHayeHo ANs O3Ha-
KOMJIeHMS C NpUHUMNOM paboTbl, YCTPOMNCTBOM, KOHCTPYKUMEN U NpaBu-
nammn skcnnyataumm Tennocdetumka TCM (panee — TenoCYETUYMK MM
TCM).

Tennocyetumk TCM BHeceH B [0CyAapCTBEHHbIN peecTp CpeacTB nsMe-
peHun Poccuiickon ®egepaunm nog N253288-13 (cm. MPUNTOXEHUE ) m
cooTBeTcTBYeT TpeboBaHusam OCT P 51649-2000, MU 2412-97.

B cocTtaB TennocyeTuymMkKa BXOAAT:

— UBMEPUTESIbHO-BbIYNCINTENBbHbLIN ~ npeobpasoBatens (TCM-UBM)
COBMELLEHHbIN C NepBUYHbIM (MHAYKUMOHHbIM) npeobpa3oBaTeneM pac-
xoaa (MMP) — 1 wr,

— pacxoAoMep C YacTOTHbIM MAW UMNYNbCHbIM BbixogoM(MIM) - po 1
wT;

— KOMMNNeKT TepMonpeobpa3oBaTtenen conpotusnenms (KTC) - 1komnn.
1 Tepmonpeobpasosatens conpotusnenmsa (TC) — 1 wr;

— U3MepuTenbHble npeobpasoBatenu gasnexduns (AWA) - oo 2 wT.;

— nHaunkaTop-peructpatop TCM-U - po 1 wr.

MNepen HayanoMm sKcnayaTaumu TenaocyeTyMka HeobxoAMMO BHUMa-
TeflbHO 03HAaKOMUTLCS C PYKOBOACTBOM MO 3KCMyaTauuu.

B pykoBoACTBe MO 3KCnyaTaumu nNpMBeAeHO onucaHue Bcex MyHKLUM-
OHaNbHbIX BO3MOXHOCTEN TenJjoc4yeT4ymka.

B pykoBoACTBE MPUHATLI Clieayolme TEPMUHBI, COKpPaLLeHUs U ycnoB-
Hble 0603HaueHns:

MNP - nepBn4YHbIN NpeobpasoBaTenb pacxoaa;

NN - mnameputenbHbii NpeobpasoBaTenb pacxoja C HOPMUPOBAHHbBIM
YACTOTHBIM WV UMMYJIbCHBIM BbIXOAHbIM CUTHAJIOM;

XKW - XnaKoKpUCTanIM4YeCcKnin MHaNKaTop;

Ay - anameTp ycnosHoro npoxoaa MMP wau UM;

GB - BepxHUW npegen nameperHus pacxoaa MNP wan UM,

GH - HMXHWIA Npegen namepeHus pacxoaa MM°P nnn UNM;

AtH - MWHMManbHoe wn3MepsieMoe 3HadyeHue PpasHOCTM TeMmmnepaTtyp
Mexay nogawowmm n obpatHeiM Tpybonposogamu;

HC - HewTaTHas cutyaumsa (cutyauumsi, obycrnoBneHHas BbIXOAOM 3a
YyCTaHOBJ/IEHHbIE MpeAesibl CieAyWmnx napaMeTpoB: pacxoga B O4HOM M3
KaHanoB WAM pasHOCTM TeMmnepatyp Mexay nogalowmMm u obpaTHbIM
Tpybonposogamu);

TH - TexHun4yeckass HemcnpaBHOCTb (OTKIOHEHME pexuMma paboTel npu-
6opa OT 3agaHHOro, Bbi3BaHHOE ero HeucnpaBHOCTb, 06pbIBOM WAn
KOPOTKUM 3aMblKaHMeEM NNHUIA cBA3n € TC);

MK - IBM coBMeCTUMbIW NepCOHanbHbIM KOMMbIOTEP;

Cucrtema tennonortpebneHms (TennocHabxeHus) — KOMMIEKC Ten-
nonotpebnsowmx (TennocHabxawwmnx) yCTaHOBOK C COeANHUTENbHbLIMU
TpybonpoBoaaMu UM TENSIOBbIMU CETAMMU;
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CxeMa yueTta - cxeMmaTmyeckoe usobpaxeHune cucteMbl TensonoTpeb-
NIEHUS B MEeCTe yCTaHOBKU N3MepPUTENIbHO-BbIYNCIUTENbHOIO MOAY IS,

MN3roTtoBuTenb octaBnsieT 3a cobol NMpaBoO BHOCUTb B KOHCTPYKLUIO U
CXEMY WU3MEpUTENbHO-BbIYNC/IUTENIBHOIO MOAYNSI U3MEHEHUS HEMpUHLM-
nuanbHOro xapaktepa 6e3 oTpaXXeHust X B PYKOBOACTBE.

1. HABHAYEHME U OBJIACTb NPUMEHEHUA

Tennocyetunkn TCM (panee - TEMIOCYETYMKU) MpeAHA3HAYEHbI ANS
M3MepeHUn KoNnyecTsa TensioTbl (TENSI0BOM 3HEPrun).

O6bnactm npuUMeHEeHUs: nNpeanpusaTUs TEMJoBbIX CeTel, TennoBble
MYHKTbI XW/bIX, 06LWECTBEHHbIX U NMPOU3BOACTBEHHbIX 34aHWUI, LEHTPasb-
Hble TENJIOBbIE MYHKTbI, TEMJIOBbIE CETU 06BEKTOB 6LITOBOro HasHadeHus,
WCTOYHUKU TEMMOThI.

2. TEXHWYECKUE XAPAKTEPUCTUKU

2.1. TennocyeTumk obecneumBaeT AN KaXKaAoW U3 TUMOBbIX CXEM:

npsimble U3SMEepeHUn:

— TeKkywero 3HayeHuss obbeMHoro pacxoga [M3/4] TensioHOCuUTeNns B
TpybonpoBoaax, Ha KOTopbIX ycTaHoBneHbl MNP nnn UM;

— TeKyLWMX 3Ha4YeHU TemnepaTypbl TennoHocutens [°C] B Tpybonpo-
BOJAAaX, Ha KOTOpbIX yCTaHOB/EHbl Npeobpa3oBaTeny TemMnepartypbl;

— TEKYLWMX 3Ha4vyeHuin un3bbiTouHOro pasneHumsa [Mla] B Tpyb6onposo-
AaX, Ha KOTOpbIX yCTaHOB/EHblI Npeobpa3oBaTenu AaBeHuns;

KOCBEHHbIE U3MepeHus:

— MaccoBOro pacxoga [1/4] TensoHocuTens B Tpybonposoaax;

— TEKYLIMX 3HAYEHNI pa3HOCTM TemnepaTyp TennoHocuTens [°C] B no-
gawouwem n obpatHom (Tpybonposoae X0n04HOro BoAOCHabxeHuns) Tpybo-
nposoAaax;

— KOJIM4YecTBa TenaoThl B U3MepuTenbHoM KaHane [[Ox];

BblUMC/IeHMe:

— CYMMapHOro C HapacTaloLwWmMM UTOroM 3HavyeHuns notpebneHHoro (oT-
nyweHHoro) konuyecrtsa Tennotol [[Ax], [MBT-4] n [[kan];

— CYMMapHbIX C HapacTaloLwWmMM UTOFOM 3HadeHn obbema [M3] 1 Maccol
[T] TennoHocuTens, npoTekatowero no Tpybonposoaam;

— BpeMeHu paboTbl NpyM NOAAHHOM HaNpsXXeHUu nutaHus [4];

— BpeMeHn paboTbl 6e3 oCTaHOBKM cyeTa C HapacTawwuMm MTOroM
(HapaboTkn) [4];

— BpeMeHun paboTbl B 30He owmnbok [4];

COXpaHeHue B SHEepProHe3aBMCMMOMN NaMATK:

— noTtpebneHHoro (OTNyLWEHHOro) Koaudectsa TennoTbl (TENI0BOM
3Heprum) 3a Kaxable 4Yac, CyTKn, Mecsu,;

- Maccbl n obbemMa TennoHOCUTENSs, MPOTEKLIEro 3a KaXAblh 4vac no
TpybonpoBoaam;
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— CpeAHeyvyacoBbIX WU CpefHEeCYTOYHbIX 3HAYEHUI TemnepaTyp TennaoHo-
cutensa B Tpybonposogax;

— CpeAHeyacoBbIX W CpeAHEecCyTOYHbIX 3HayeHuh wusMepsiemMbix (MU
nporpaMMmnpyembix) gasneHun B Tpybonposoaax;

— BpeMeHn HapaboTku [U] 3a KaxAabln Yac, CyTKu;

- MHpOopMaLUMM O BO3HMKalOWMX owunbkax B cBoel pabote u paboTte
ceTun TensoCHabXeHns 3a Kaxablii Yac, CYTKu;

— BpeMeHun paboTbl B owmnbkax [4] 3a Kaxablil Yac, CyTKM;

nHankaumw (npv noaknrouyeHnn TCM-U nam MNK):

— TeKkyLwero 3HadyeHns ob6beMHoro pacxoga [M3/4] n MaccoBOro pacxo-
pa [1/4] TennoHocuTens B TpybonpoBoaax;

— TEKYLWMX 3HAUYEHUN TemnepaTtypbl TensioHocuTensa [°C] B Tpybonpo-
BOAAX;

— TeKyLWMX 3HAYEeHNIH pasHOCTN TeMnepaTyp TenaoHocuTtens [°C] B no-
patouwem n obpatHom Tpybonposoaax;

— TEKYLWMX 3Ha4yeHuin un3bbiTouHOro aasneHums [Mlla] B Tpybonposo-
Aax;

— TeKylero BpeMeHun (C yKkasaHMeM 4acoB, MUHYT, CEKYHA) W AaTbl (C
yKasaHueM uucna, mecsaua, roga);

— CYMMapHOro € HapacTaloLwmM UTOroM 3HayeHns notpebneHHoro (oT-
nylieHHoro) konu4yectsa tennotol [Fkan], [MBT-u ] u [[Ox];

— CYMMapHbIX C HapacTalowWwuM NTOroM 3HavyeHmnn obbvema [M3] 1 Macchl
[T] TennoHocuTensa, npoTtekatowero no Tpybonposoaam;

— BpeMeHun paboTbl Npy NOAAHHOM HaNpsHXKeHUU NuTanusa [4];

— BpeMeHn paboTbl 6e3 oCTaHOBKM cCyeTa C HapacTalluM MUTOroM
(HapaboTkn) [u];

— BpeMeHun paboTbl B 30HE ownbok [4];

— apxuBa AaHHbIX;

npeobpasoBaHue:

— U3MEPEHHbIX N BbIUMCIEHHbIX 3Ha4YeHU B undposoi koa (RS-485);

— obbemHoro pacxopa (obbema) B 4aACTOTHbIM (MMMYJSIbCHbIA) BbIXOA4-
HOW curHan.

2.2. TennocyeTunk obecneumBaeT MHAMKALUMIO N perncrTpauuio cnepy-
OWMX AMArHOCTUYECKUX CoobLeHni (HewTaTHbIX CUTyauum):

— 3HayeHne o6beMHOro pacxoaa TEMnOHOCUTENS HUXKE YCTaHOBEHHO-
ro NporpamMMHO B BbIYNCIIUTESIE MUHUMANBLHOIO NMOpora;

— 3HayeHne o6bEMHOro pacxoga TensIOHOCUTENS Bbllle YCTAHOBEHHO-
ro NporpamMMHO B BblYMC/INTEIE MAaKCMMaslbHOro Nopora;

— 3Ha4YeHWe pa3HOCTM TeMnepaTyp B M3MepuTesllbHOM KaHane Tenno-
cyeTUMKa HMXe YCTAHOBJIEHHOrO NPOrpaMMHO B BblUMCINTENE MUHMMaNb-
HOro nopora;

— TeXHM4YecKas HeMcrnpaBHOCTb TerniocyeTunka (CaMoAnarHocTmKa).

2.3. 'nybuHa apx1Ba perncTtpupyemMbix napaMeTpoB:

- YacoBbIX AaHHbIX — 1536 (64 cyToK);

- CYTOYHbIX AaHHbIX — 384 (12 mecsaues);
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- MecsiuHbIX 3anucel - 120 (10 neT);

- cobbiTnin — 4144 3anucen.

2.4. TennocyeTunk BblAAET MHGPOPMALMIO HA WMHAMKATOP-perncrpaTop
TCM-W, koTopbli B CBOK o4Yepeab, nepedaeT MHGOpPMauuio M3 apxuBa
AaHHbIX MO 3anpocaM OT BHELWHMX YCTPOWUCTB (KOMMbKOTEP, KOHTposnep
ACY n T.4.), TakXke BO3MOXEH MPOCMOTP apxvBa AaHHbIX MNPU MOMOLLK
nporpamMMbl CYUTbIBaAHMSA Ha akpaHe K.

2.5. Mpwu BkIOYeHUU 1 BO BpeMsl paboTbl TEMNOCYETUMK OCYLLECTBASET
camMoauarHocTuky: npu otcytcteum HC n TH KpacHbIli cBeTOAMOA BbIKIIIO-
yeH; npun HC KpacHbIi cBeToaMoA4 MuraeT ¢ yactoton 1 I'y; npu TH kpac-
Hbl CBETOANOA rOPUT NMOCTOSIHHO.

Pernctpmpyembie HC:

«GT» - nporpaMMHO ycTaHaB/MBaEMblil MOPOr, Bbllle KOToporo 6yaet
peructpuposaTtbca HC B paboTe Tennocuetunka (G>GT - pacxog 6onblue
nopora);

«Gd» — NporpaMMHO yCTaHaBAMBAaEMbINA NOPOr, HUXE KOTOporo 6yaer
pernctpuposaTtbcs HC B paboTe Tennocuetumka (G<G{ - pacxoa mMeHbLie
nopora);

«Atl» - MporpaMMHO ycTaHaBAMBaEMbIil MOPOr, HUXe KoToporo 6yaet
pernctpuposatbcss HC B paboTe TennocyeTumka (At<Atl - pasHocTb
TemMnepaTyp HWXe rnopora).

MpumevaHme: Koppektmnposka noporos ans HC moxeT 6biTb BbINOSHE-
Ha nosib3oBaTenemM nNpuv MNOMOLM MPOrpamMmmbl-KOHMUrypaTopa A0 nocTta-
HOBKM Ha KOMMEpYeCKuin y4er.

2.6. Perncrpupyemblie TH:

— 06pbIB UM KOPOTKOE 3aMblkaHMe B Lensax AaTYMKOB TeMnepaTypbl;

— 06pbIB NN KOPOTKOE 3aMblKaHWe B Lensax AaTYMKOB AasrieHus (rnpwu
ncnons3oBaHuu AN c avanaszoHoM TokoB (4+20) MA);

— 06pbIB UMM KOPOTKOE 3aMblkaHMe B TMHUK BO36yxaeHus MIP;

— OTCYTCTBMeE TennoHocuTensa B Tpybonposoae.

B cnydae BO3HMKHOBeHMSA TH cueT c HakonjseHneM OoCTaHaBMBaeTCs.
OcTtaHoB cyeTa Npu BO3HUKHOBEHUUM HC KOHPUrypupyeTcs npuv noMoLum
nporpamMMbl-koHdUrypaTopa A0 MOCTaHOBKM npubopa Ha KOMMep4ecKui
yuer.

MNpu BO3HMKHOBEHWU ABYX W 6onee HC n TH ogHOBpeMeHHO, peru-
CTPUPYETCS B apxXuBe AaHHbIX Kaxaas u3 Hux. MNpu 3TOM cyeT BpeMeHu
pabotbl B HC (TH) BegeTca To/bKO B OAHOM (MPUOPUTETHOM) MHTErpaTo-
pe. MNopspok paboTbl MHTErpaToOpoOB TenJjocyeTyMKa Mpu  pasfnyHbIX
koMbunHaumsax HC n TH npuBepeH B Tabnuue I.1 (MPUNOXEHWE IN). B
Tabnuue 2.1 nepeuncnerol HC n TH B nopsaake ybbiBaHMSA X npuoputeTa
(T.H. - HaubonbLUNI NPUOPUTET, Atl — HaMMEeHbLLINA NPUoOpUTET).
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Tabnuua 2.1

HC un TH Kog HC (TH), perncrpvpyemblin B apxmse
T.H. 4
G 1
Gt 2
Atd 3

2.7. B TennocyeTuynke peanusoBaHa BO3MOXHOCTb Yy4yeTa TEemnJoBOw
3HEpPruM n napaMeTpoB TEMJIOHOCUTENS MO CXEMaM Y4YeTa, NMPUBEAEHHbIM
B Tabnuue 2.2. B TCM-UBI1 BO3MOXHa YCTaHOBKa OAHOW CXeMbl Yy4YeTa.
KoHdurypaums cxembl YyuyeTa YCTaHaB/IMBAETCS MNOJb30BaTeNIEM Npu
MOMOLLM NpOorpamMmmbl-KoOHMUIrypaTopa nnm ykasblBaeTCcs B KapTe 3akasa.
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Tabnuua 2.2

Cxema

YcnoBHoe HauMMeHOBaHue
dopMya pacyeTa aHeprum

CXEMbl U

Modarowui 4
mpy6onpoeod — |}

O6pamHbii
mpy6onpoeod _

Mopava

—
—

t1 p1

!

t2 p2

«MOOAYA»

3aKkpbiTas cucteMa TensonoTpebneHus
C npeobpasoBaTeneM pacxoja Ha
noaatouiem Tpy6onposoae

Q = M(h1 -h2),

M=G1*p(t1)

Nodaowui

O6partka

T

mpy6onpogod

O6pamHbIt
mpy6onpoeod

t1p1
[i]
n L
—
¥

G2

&

t2 p2

«OBPATKA>»

3akpbiTag cuctema TensionoTpebnerHus
c npeobpasoBaTtenem pacxoga Ha
obpaTHOM TpybonpoBoae

Q = M(h1 - h2),
M=G2*p(t2)

Tynukosas NBC

Il
s

«TYNMUUKOBAA IrBC»

'BC 6e3 umpkynsaumm

mpyGomposoo Y
ki Q = M(h1 - hx),
1 M=G1*p(tl)
«MOAAYA+P>»
Mopava + P

Modarowuii
mpy6onposod

O6pamubii
mpy6onpoeod

3akpbiTas cuctema TensonoTpebneHus
C KOHTpOnbHbIM npeobpasoBaTenem
pacxoaa Ha obpaTtHoMm Tpybonposoae

Q = M1(h1 - h2),
M1=G1*p(t1)
M2=G2*p(t2)
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Cxema YCNoBHOE HauMMeHOBaHME CXeMbl W
dopMyna pacyeTa aHeprum
«OBPATKA+P>»
O6partka + P
‘ 3aKkpbiTas cuctemMa TensonoTpebneHus
- h— C KOHTPOJIbHbIM  NpeobpasoBaTenem
oy by ——— pacxofa Ha nojatlollem Tpybonposoae
G1 tip1
“ { 1 EFI.*' Q = M2(h1 - h2),
mpyGonpoesd ER—— Sy M1=G1*p(t1)
% o M2=G2*p(t2)
«OTKPbITAA »
Otkpeitan v o MNMpuMeHseTcs B y3nax ydeTta, KOTopble
h - [O/KHbl OblTb OCHaLLEHbl AaTunMKaMmu
vy m—_ S el | pacxoga Ha nogaoleM M 06paTHOM
ol Tpy6ornpoBoAax (OTKPbITbIE CUCTEMbI U
I 1 - NMPUpPaBHEHHbIE K HWUM: MPOMbILLISIEHHbIE
mpysonpoeoa—mz—rﬁfh‘- n0Tpe6wvrenM, urn, notpebutenn ¢
11 TEna0BOW Harpyskon 6onee 2 Nkan/u).

Q = M1(h1 - h2) + (M1 -M2)(h1 - hx),
M1=G1*p(t1)
M2=G2*p(t2)

BC umpkynsuns 4f_-71 =) 1 «BC UMpKynaums»
mpyGonposoo M ¥ it
FUEL 261 LinpkynaunoHHasa cuctema NBC
, 1 o
ooy (—Sssssssg gl | Q = M1(h1 - hx) - M2(h2 - hx),
L “p | ML=Gi¥e(t1)
M2=G2*p(t2)
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Cxema

YCcNoBHOE HaWMEHOBAHWE CXEMbl W
dopMyna pacyeTa aHeprum

Pacxogomep V

«PACXOOOMEP V»

Pacxopnomep-cyeTumnk

Pacxopomep M

]

«PACXOOAOMEP M»
MaccoBblii pacxogoMep-CcUeTUnK

M=G*p(t)

Maructpanb

«MAI'NCTPAJ1Ib»

Tpy6onpoBoa cUCTEMbl TensocHabxe-
HUSA

Q=Mh,
M=G*p(t)

«TEMMNEPATYPA>»

M3MepeHne TemnepaTypbl TepMOMeTpa-
MW COMpPOTUBAEHUS
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Cxema

YCcNoBHOE HaWMEHOBAHWE CXEMbl W
dopMyna pacyeTa aHeprum

McTouHmk

v «UCTOYHUK»

Modarowuia
mpy&onpogod -

t1 p1 G1

] lMpuMeHseTca Ang UCTOYHMKOB Tenna

O6pamtbit
mpy6onpogod _

o #== | - Mi(hi - h2) + Mn(h2 - hn),
e M1=G1*p(t1),
= Mn=Gn*p(tn)

I

MpuMedaHns 1 YCoBHble 0603HaYeHNA:

1

t(t1, t2, t3,
txB)

h (h1, h2,
h3, hxs)
p(t)

G

TCM-UBI

Pacxogomep (ecnn WCNONb3YKTCA YaCTOTHO-UMMYJbCHbIN
KaHan 2)

TC (donyckaeTcst nporpaMMmHasl yCTaHOBKa 3HauyeHun tx; B
3ToM cny4yae TC Ha TpybonpoBoae XB (tx) He ycTaHaBnuea-
eTcsa.)

ANA  (3HaueHns paBneHMit HeobxoaAMMO yCTaHaB/IMBaTb
nporpamMMHo. [ns u3MepeHus AaBfieHMs Heobxoanmo
yCTaHaBnMBaTb [AaTyMKKM, KOTOpble MNOCTaBASOTCSA TOIbKO
Mo AOMOJIHUTENIbHOMY 3aKa3y)

TeMmnepaTypa TeEMJOHOCUTENSS B COOTBETCTBYHOLWEM Tpyb6o-
npoeoAe (BO3MOXHa NporpaMMHasl ycTaHoBKa txB);

SHTaNbNAa TENNOHOCUTENA,

MJOTHOCTb TEMJIOHOCUTENS C TeMnepaTypon t;
06beMHbIN pacxos TensioHoCUTens

MonHbI cnucok napamMeTpoB n HC, perncTtpupyembixX TEMIOCHETYMKOM
ONs KaXxAoKh CxeMbl yyeTa, npuBeseH B Tabnuue 2.3.

Tabnuua 2.3
HanMeHoBaHue Pernctpupyemble napameTpsbl | Peructpupyemblie
CUCTEMbI TEenJoOHOCUTENS HC
Q,PM, G,V G?T
«MOLAHA> tn, to, At(tn-to), pn, po GlAt
Q,PM, G,V G?T
«OBPATKA» tn, to, At(tn-to), pn, po GlAatl
«TYNMNKOBAA Q,PM G,V
BC» tr, tx, At(tr-tx), pr, px Gatl GV
«MNOOAYA+P>» Q,P,M1, M2, G1, G2, V1, V2 G17TG27T
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HanmeHoBaHue Peructpupyemsblie napameTpsbl | Peructpupyemble
CUCTEMBI TENJIOHOCUTENS HC

t1, t2, At(t1-t2), p1, p2 G1lG2iatl

Q, P,M1, M2, G1, G2, V1, V2 Gi1TG21
«OBPATKA+P> 1o 5 "At(t1-t2), p1, p2 G1lG2lAt
«BC umpkyna- | Q, P,M1, M2, G1, G2, V1, V2
unsa» t1, t2, t3, t1-t3, t2-t3, p1, p2, p3 G121

Q, P,M1, M2, G1, G2, V1, V2 G1T G21
«OTKPBITAR> 405 3, At(tl- ©2), pl, p2, p3__| GLLG2lAt)
«PACXOLIOMEP | - |/ el
V> ’ Gl
«TEMMEPATYPA» | t1, t2, tx -

Q, P,M1, M2, G1, G2, V1, V2 G1tG2t
“MCTOHHUK> Mo 53, t1-t2, ©2-13, p1, p2, p3 | GLIG2lAtl
«PACXOOOMEP | M, G,V Gt
M» t, p Gl
«MATVCTPANb> |- 2P M GV G1

t,p GY

3HayeHnss noporoB anst HC, ycTaHaBAvBaeMble Ha MpeanpuUsiTUm-
W3roToBUTEsE MO YMOJIYaHUIO:

G?t, G171, G21= Gs
Gl, G1J, G2l= GH
Atl = AtH (2 °C)

2.8. lnana3oH naMepeHus pacxoaa B kaHane c MNP (1 kaHan) npuee-
neH B Tabnuue 2.4.
Tabnuua 2.4

OnameTtp ycnosHo- | lnanasoH pacxoja

ro npoxoga MNP, | HauMeHbwMin pacxoa, Hanbonbwunn pacxoa,

Ay, MM GH, M3/u4 GB, M3/u4
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
65 0,250 (0,12) 100,0
80 0,4 (0,16) 160,0
100 0,75 (0,3) 300,0
150 1,5(0,6) 600,0
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MpumeyvaHusa:

1. Noa HambonbwWnMM M HaMMeHbWMM pacxoaoM (Gz U G, COOTBETCTBEH-
HO) noapa3syMeBaeTcs MaKCUManbHOE U MUHUMAsIbHOE 3HAYEHWUsS pacxo-
[OB, MPU KOTOPbIX TEMJIOCHETUYMKM obecneuymBatoT CBOW MeTposornye-
CKMEe XapaKTepUCTMKKN NMpu HenpepbiBHOM paboTe;

2. B ckobkax ykasaHO 3Ha4yeHWe HaMMeHbLUEro pacxoga, name-
peHMEe KOTOPOro A0/MKHO obecneumBaeTcs TOIbKO NMPU yKa3aHUM Ha 3TO
B KapTe 3aKa3sa TensocyeTynka, CornacoBaHHOM C NpeanpusaTnem-
nsrotosutenem. Mpu aToM cneayeT NpUMEHSTb COOTBETCTBYHOLLLEE NOBE-
poyHoe obopyaoBaHue.

2.9. lnana3oH n3MepeHus pacxoja B KaHane 2 onpegensieTca TUMNoM
pacxonomepa BXOASALWMM B COCTaB TensiocyeTynka (pacxonomepbl npuse-
AeHbl B Tabnuuax 2.5 ¢ Y He 6onee 300 MM). Tunbl pacxoaoMepoB AN
KoMMaeKkTauumn tennocyeTynkoB knacca B u C no NOCT P 51649 A0nXKHbI
COOTBETCTBOBATb 3TUM KJjlaccaM.

Tabnuua 2.5
Twunbl pacxo- Homep Tunel Homep
AoMepoB B [ocpeecTpe pacxofoMepoB B [ocpeecTpe
PCM-05 48755-11 YPCB «B3JIET MP» 28363-04
CB 39202-08 UFM500 29975-09
METEP BK 39016-08 T3M211, TSM212 24357-08
METEP BT 39017-08 YPX2K 19094-10
B3aMNC 14646-05 BCXHa 26164-03
ULTRAFLOW 20308-04 BCTH 26405-04
ET 48241-11

2.10. TennocYeTUNK OCYLLUECTBMSET M3MepeHune TemrnepaTypbl Tensno-
HOCUTENs No TpeMm KaHanaMm. Tunbl TepMmonpeobpasoBaTenel conpoTnsene-
HUSA N KOMMNNEKTOB TepMonpeobpasoBaTenelt CONpoTUBAEHUS, NpUMeHse-
MbIX B COCTaBe TenjiocyeTumka npusegeHbl B Tabnuue 2.6 [dunanas3oH
M3MepeHus TemnepaTypbl TennoHocuTens B Tpybonposogax ot 0 go
150 °C.

Tabnnua 2.6
HanmeHoBaHue HanmeHoBaHue
Homep no Homep no
v YCNoBHOE [ocpeectpy CU v YCIOBHOE locpeectpy CU
0603HayeHue Y o603HayeHne Y
TCn -H 38959-08 TCOT 36766-09
KTCMN-H 38878-08 KTC-b 43096-09
TNT-1 46155-10 TC-B-P 43287-09

2.11. ConpoTuBfieHNE KaxAoro nposoja 4YeTbIpEXNPOBOAHON JINHUMU
CBSI3N MeXAy TenaocyeTymkoM n TC fonxkHo 6biTb He 6onee 100 OmM.

2.12. NMeeTca BO3MOXHOCTb CO34aHUSA MNpPOrpamMMmMpyembiX KaHasoB
TeMmnepaTypbl. [porpaMMmpyeMble KaHanbl CO3[alTCA MNosb30BaTenem
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npv NOMOLUN NporpaMMbl-KOHPUrypaTopa A0 MOCTAHOBKM TenjocyeTymka
Ha KOMMep4YecKuin yJer.

2.13. nanasoH U3MepeHusi pasHOCTM TeMNepaTyp TenJocyeTymka ot 2
0o 150 °C. lmana3oH naMmepeHus pasHoctu Temnepatyp KTC ykasaH B nx
3KCNyaTaunoHHOM AOKYMeHTauuu.

2.14. TennocyYeTUMK OCYLLECTB/ISET U3MEPEHNE AaBfieHUs No ABYM Ka-
Hanam. Tunbl AV npuMeHsieMblX B COCTaBe TeMnJI0CYETYMKa NpuBeaeHbl B
Tabnuue 2.7. lmanasoH namepeHus gasnenms ot 0 go 2,5 MMa. MpaHuubl
AnarnasoHa n3mepeHus aasrieHus (3aBoackas yctaHoBka (0+1,6) MMa) wm
AuanasoH M3MepeHus TokoBoro curHana ot AuA (0+5) MA, (0+20) MA
mnn  (4+20) MA ycCTaHaB/IMBaeTCsa Mpu  MNOMOWM  MPOrpaMmbl-
KOHUrypaTtopa A0 NOCTAaHOBKM TEMJ0CYETYMKA Ha KOMMEpPYEeCKUn yuyeT.

Tabnuua 2.7
HanmeHoBaHune HanmeHoBaHue Homep B
Homep B
M ycnoBsHoe M ycnoeHoe ocpeecTpe
ocpeecTpe
o603HavyeHne o603HayeHne
na 26818-09 KOPYHA AN 14446-09
na-p 40260-08 MUOA OU 17636-06
BA 38413-08 KPT-9 24564-07

2.15. ConpoTuBieHne Harpyskm kaHana ana nogkniodveHusa OANA (6e3
y4yeTa JIMHUIA CBs3K) — He 6onee 100 Om.

2.16. lonycTuMoe 3Ha4veHme Toka B Lenn — He 6onee 40 MA.

2.17. B 6a30Bbii kOMNAeKT noctaBkn AN He BxoasaT. MNpeaycMoTpeHa
BO3MOXHOCTb MPOrpaMMHON YCTAaHOBKW 3HA4YeHMN n36bITOYHOrO AaBNEHUS
B AnanasoHe (0+25) MNa.

2.18. MNpegycMoTpeHa ycCTaHOBKA [AOrOBOPHbIX 3HAUYEHWUW [AaBNEeHuUs
npy NOMOLUW NpOrpamMmmbl-KOHMUrypaTopa, Kotopble 6yayT NCNoOAb30BaTh-
cs B cnydae obpbiBa MAM KOPOTKOMO 3aMblKaHMS B LEnsx AAaTYMKOB AaB-
nexnuna(npuv ncnonb3osaHun JN ¢ anana3oHoM TokoB (4+20) MA.

2.19. na TexHonormyeckmx Hyxa (npoeepka GYHKUMOHUPOBAHUS
TenjaocyeTymkKa, NpPaBUIbHOCTM CYeTa M T.M.) WMMeEeTCs BO3MOXHOCTb
YCTaHOBUTb NMpOrpaMMHOe 3HayeHue Ans nboro n3 KaHanos U3MepeHus
pacxoja, TemnepaTypbl AW AaBsieHUs. YCTaHOBKA MPOrpaMMHbIX 3Haude-
HWIA NPOMN3BOAUTCS MPOrPaMMON-KOHMUIypaTOpoM.

2.20. Tennocuyetumk obecneumBaeT nepepady TeKyLMX 3HAYEeHWM na-
paMeTpoB CUCTEMbl TenaocHabXeHus M AaHHbIX apxvBa MO nocneaoBa-
TenbHOMYy MHTepdency RS-232, ranbBaHUYeCcKM pa3Bs3aHHOMY RS-485 un
6ecnpoBogHOMY KaHany cBsi3u ZigBee. TunoBasi ckopocTb obMeHa 9600
6uTt/cek ansa RS-232 n RS-485.

2.21. MakcuManbHasa AavHa NUHUK CBA3M NpW nepefade AaHHbiX No
nHTepdency RS-232 - 15 meTpos.

2.22. MakcuManbHasa AAvHa NIMHUK CBA3M NpW nepefade AaHHbIX MO
mHTepdency RS-485 6e3 peTpaHcnaTopa Npyv UCNOAb30BaHUM 3KPaHUPO-
BaHHOW BMTOM Napbl 0,35 MM? — 1200 MeTpoB.
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2.23. MakcuMmanbHoe pacctosiHue TCM-UMBI u TCM-U npu nogkniove-
HUM No TexHonormn ZigBee o 100 MeTpoOB NpU YCAOBUMU HaXoXAeHUe nxX
B 30HE NpPSMON BMAMMOCTU N OTCYTCTBMWU NOMEX.

2.24. PeannsoBaHa BO3MOXHOCTb Nepefayn TEKYLMX 3Ha4YeHUn napa-
MeTpOB CMCTeMbl TenocHabXxeHns 1 AaHHbIX apxMBa Yepes3 KaHasbl ceTen
Internet, Ethernet, GSM, GPRS npu Hannunn cooTBeTCTBYHOWEro obopy-
A0BaHwus.

2.25. lMnTaHne TennocHeTumKa OCYLLECTBNSAETCS OT CETU MEpPEMEHHOro
TOKa HanpshxeHmem oT 187 B no 242 B, yactoTtom (50 £1) I'y.

2.26. NoTtpebnsemasn mowHoctb TCM-UBI1 He 6onee 10 B:-A. TCM-U He
6onee 9 B-A.

2.27. BpeMs yctaHoBNneHus pabouero pexmnma He 6onee 30 MUH.

2.28. Macca Tennoc4yeTymMka B 3aBMCMMOCTU OT [ly npusBeneHa B Tab-
nnue 2.8.

Tabnuua 2.8
OnameTp Macca MIP, kr (He 6onee)

YCOBHOTO P MPAM | MPMAH/P | MPAH

npoxoaa, MM
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
65 9 3 - 9,5
80 14 - - 15,5
100 21,5 - - 23,5
150 39 - - 43

2.29. NabapuTHble U YCTAHOBOYHbIE pa3Mepbl TEMNOCYETUYMKA MpUBE-
peHbl B MPUNOXEHUN B.

2.30. TennocyeTumKk coxpaHsieT WMHQOpMauuio B 3HEProHEe3aBUCUMOWM
namMsaTu Npu OTKIKOYEHUW MUTAHUSA B TedyeHue He MeHee 10 net npu co-
6ntoaeHnM NpaBmn XpaHeHUs U TPaHCMOPTUPOBAHMS.

2.31. HanpsxXeHne wnHAyCTpuasabHbIX paanoroMex, Co3AaBaeMblX W3-
MepUTEeNbHO-BbIYNCINTESNbHBIM  MOAY/IEM, HE TMpeBbllaeT 3HayYeHun,
yctaHoBneHHbIx B FTOCT P 51318.22 ana obopynoBaHus knacca b.

2.32. TennocyeTunk CooTBeTCTBYeT cTteneHn 3awmtbl IP54 no MOCT
14254. CteneHb 3alUnTbl BXOASALWMX B KOMMAEKT Tena0oCcHeTYMKa U3MEPU-
TenbHbIX npeobpa3soBaTenel (pacxogomepbl, TC u AN[) ykasaHa B ux
3KCNyaTaunoHHOM AOKYyMeHTauum.

2.33. Mo cnocoby 3awmuTbl 4enoBeka OT MOPAXEHUS SIEKTPUYECKUM
TOKOM TennocyeTumk cooTteeTcTByeT knaccy II no NOCT P 51350. Knacchbl
3alMTbl pacX0AOMEPOB yKa3aHbl B MX IKCMyaTaLUMOHHON AOKYMEHTaLMN.
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2.34. TennocyeTumK B TPaHCNOPTHOM Tape BblAEpPXMBAET Mpwu nepe-
BO3KE B 3aKpbITOM TpaHcnopTe (Kene3HoAOpOXHble BarOHbl, 3aKpbiTble
aBTOMalUWHbI, TPIOMbI CYA0B):

BO34€ENCTBME TeMnepaTypbl oT MMHYC 25 °C go nntoc 50 °C;

BO34ENCTBNE OTHOCUTENLHOWM BriaxHoctn (95+3) % npu TemnepaTtype
OKpyxatuiero sosayxa ao 35 °C;

Bmbpauumto no rpynne N2 NOCT 12997;

yAapbl CO 3Ha4YeHWEM yAapHOro yckopeHus (nuMkosoro) 98 Mm/cek2 wu
OUTENbHOCTBIO yAapHOro mMnynbca 16 mMc, ymncno yaapos 1000+£10 anga
Ka>4oro HanpasieHus.

2.35. TennocyeTumK yCTOMYMB K BO3LENCTBUIO BHELIHEro MarHUTHOro
Monsi C HanpshXeHHocTblo Ao 400 A/Mm.

2.36. TennocyeTumK yCTOMUYMB K AMHAMUYECKUM WU3MEHEHUSM Hanps-
XXEHUS CeTM DMIeKTponuTaHua  Ana  CTeneHm Kectkoctmh 1 no
FOCT P 51317.4.11, «kpuTepui KadectBa @QYHKUMOHUpoOBaHMA B no
MOCT P 51317.4.11.

2.37. TennocyeTumK YCTOMUYMB K HAHOCEKYHAHbIM WMMY/bCHbIM MOMe-
XaM creneHn xectkoctu 3 no FOCT P 51317.4.4, Kputepui KadecTsa
dyHKUMOHMpoBaHus B no NOCT P 51317.4.4.

2.38. TennocyeTUmK yCTOMUYMB K MUKPOCEKYHAHbLIM UMMYAbCHbLIM MOMe-
XaM 60nblUo 3Heprnm creneHn xectkoctm 2 no [OCT P 51317.4.5,
KpuTepuin kavectea yHkUnoHnposaHmsa B no NOCT P 51317.4.5.

2.39. TennocyeTymKk yCToMYMB K pagmMoyacTOTHOMY 3/1IEKTPOMarHMUTHO-
MY MOJIO CTEMEHU XECTKOCTM 2 B nosioce 4YacTtoT ot 26 MIy go 1000 MIy
no NOCT P 51317.4.3, kpuTepuin KayectBa QPYyHKUMOHMPOBaHMSA B no
FOCT P 51317.4.5.

2.40. TennocyeTUMK YCTOMUYMB K BO3AYLWHbIM 3/1EKTPOCTAaTUYECKNM
pa3psiaam crenenun xectkoctn 3 no NOCT P 51317.4.2. Kputepuii kade-
ctBa dyHKumMoHnposaHma B no NOCT P 51317.4.11.

2.41. CpegHsasa HapaboTka Ha OTKa3 TensocyeTdnMka He MeHee 50000
4yacos..

2.42. CpegHui cpok cnyx6bbl TennocyeTumka He MeHee 10 ner.

3. YCNOBUA SKCNNYATALIUU

TemnepaTtypa okpyxatwen cpeabl oT +5 °C go +50 °C.

OTHOCUTENbHas BNIAXHOCTb Bo3ayxa — A0 95 % npwu TemnepaTtype Ao
30 °C.

MakcumanbHoe pabouee pasneHue B Tpybornposoge 1,6 MMa (16,0
Krc/cm?), no 3akasy - 2,5 MMMa (25,0 krc/cm?).

TennoHocuTenb gonxeH cooTBeTcTesoBaTb CHuMM 2.04.07-86. Ecnn co-
AepxaHue npumecen (dbeppoMarHUTHbIX BKIKOYEHMA) NPeBbILAET HOPMY,
TO BO3MOXHO BblNageHue ocagka Ha ¢yrteposke MNP, 4To B HEKOTOPbIX
CNyyasix MOXeT NPUBECTU K CHMXXEHWUIO TOYHOCTU U3MEPEHWUN.
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4. METPONOIMMYECKUE XAPAKTEPUCTUKHN

4.1. TennocyeTumk cooTBeTcTBYeT knaccy B no NOCT P 51649. Mo 3a-
Kasy noTpebutens TennoCYETYMK M3roTaB/MBAETCS COOTBETCTBYIOLMM
knaccy C, B 3TOM c/lydae pacxoAoMepbl MPUMEHSAIOTCA COOTBETCTBYHIOLLENO
Knacca.

4.2. MNpepenbl  JOMyCKaeMON OTHOCUTENIbHOMW MOrpewHoCTn U3Mepu-
TeNbHOro KaHasna konundyecrsa tennotbl no NOCT P 51649 He npesbiwatoT
3HA4YeHWN, BbIYNCNEHHbIX N0 hopMynam, npueBeaeHHbIM B Tabnuue 4.1.

Tabnuua 4.1
Knacc dopMy bl ANS BblUMCNEHNS NpeaenoB A0MyCKaeMomn
npubopa OTHOCUTENbHOWN norpewHocTn dQmax, %
B dQmax = £(3+4 AtH /At+0,02-GB/G)
C 5Qmax = *(2+4AtH /At+0,01-GB/G)
MpuMevaHus:
At - 3HauyeHMe pasHOCTM TeMmnepaTyp Mexay nogarowmm m obpaTHbIM
Tpy6onposoaamu, °C;
G - U3MepeHHoe 3HavyeHne 06bLEMHOro pacxoaa TenaoHocutens, m3/y

4.3. MNpepenbl [ONycKaeMon OTHOCUTENIbHOM MOrpewHoCTn nNpu mn3Mme-
peHun 06BEMHOro 1 MaccoBoro pacxoga, obbema u Maccbl TENIOHOCUTENS
no KaXAoMy KaHany W npu BbiBOAe MHMOPMaumum B BuAE YACTOTHOrO
(nMmnynbcHoOro) curHana (AN KaHana 1) He NpeBbIWAOT 3HAYEHWUN, Bbl-
YMCNEHHbIX NO opMynam, NpMBeAeHHbIM B Tabnuue 4.2.

Tabnuua 4.2
Knacc Mpenenbl AoNyCKaeMor OTHOCUTENbHOM MOrpeLHOCTM KaHa-
npubopa na c MMnP (1 kanan) 8G, %
B +(1,5+0,01-GB/G)
C +(0,8+0,004-GB/G)
MpumevaHusa:
G - nsMepeHHoe 3Ha4yeHne 06beEMHOro pacxoga TennoHocuTens, M3/y;
NMOrpeLwHoCTb KaHana ¢ pacxoaoMepa (2 kKaHan) onpepensieTcs no nac-
nopTy Ha npubop

4.4. MNpepenbl AonyckaeMoin abcosOTHOW MOrpelHoCcTM KaHana usme-

peHusa Temnepatypsl £0,05 °C:
4.5. Npepenbl pgonyckaemMoil abCoOMIOTHOM MNOrpewHoCTU U3MEpeHus

pasHoctn Temnepatyp *(0,03+0,001-At) °C
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4.6. MNpepensl pgonyckaeMmon npueeaeHHoW norpewHoctn TCM-UBM
npv npeobpasoBaHMM CUrHaANOB OT AAT4YMKOB AaBneHus: +0,1 %. lMpeae-
Nbl  AOMYCKaeMol MpuBEAEHHON MNOrpewHoCTU AaTyMKOB M36bITOYHOIO
[aBJIEHNA OMpeaensATCa COr/lacHO AOKYMEHTaunn U3rotoBuTens.

4.7. MNpepensl AONyCKaeMo OTHOCUTENbHOW MOrpewHoCcT Npu mnsMe-
peHun nHTepsanos BpeMeHun: = 0,01 %.

4.8. Npepenbl A40NYyCKaeMON OTHOCUTENIbHOW MOrpeLwHoOCT Npu npeob-
pa30BaHWM U3MEPEHHbIX 3HAYEHUA B UMMY/bCHbIA CUFHaA He MpeBbIWaT
+0,1 %.

5. YCTPOUCTBO U NPUHLMMN PABOTbI TEMJIOCHYETYUNKA

5.1. B cocTtaB TennocyeTymKa BXoAsT:

— UBMEPUTESIbHO-BbIYNCTUTENBbHbLIN  npeobpasoBatens (TCM-UBM)
COBMELLEHHbIN C NepBUYHbIM (MHAYKUMOHHbIM) npeobpa3oBaTeneMm pac-
xoaa (MMP) — 1 wr,

— pacxo4oMep C YaCTOTHbIM UM UMMYJbCHbLIM BbIXOAOM — A0 1 wWT;

— KOMMNNeKT TepMonpeobpa3oBaTtenen conpotmnsnenms (KTC) - 1komnn.
1 Tepmonpe-obpasosartens conpotmeneHus (TC) — 1 wr;

— n3MepuTenbHble npeobpasosaTtenu gasneduna (ANA) - go 2 wT.;

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

5.2. Cxematnyeckoe wu3obpaxeHue TensocyeTynKa MpUBEAEHO Ha
puc. 5.1. WTpuxoBon nuHmnen otobpaxeHbl nnHum ceasm TCM-UBIM c TC,
AN v pacxogoMepoMm, HanuMume KOTOpbIX onpeaensercs MCNOSIHEHUEM
TennocyeTunka (KOHMUrypauus TennocyeTyMkKa YKasblBaeTCs B KapTe
3aKasa).

TCM-MBN ﬁ PACXO[OMEP
i oMol ovn2

TC1

Puc. 5.1
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MpuMedaHue: BO3MOXHO MNpPMMEHEHME PaCXO4OMEPOB, YKa3aHHbIX B
Tabnuue 2.5

5.3. TCM-MBIN noctpoeH Ha 6a3e cneunanmanpoBaHHON MUKpoOMpoLec-
CopHoM cucteMbl, obecneumBatowlenn cbop nMHpopmMaunm nNo aHaaoroBbIM M
YacToTHO-uMnynbcHbIM  BxogaM(F/N), eé nocneaywowyo o6paboTky,
HakomnJeHne, XpaHeHue un nepepadvyy obpaboTaHHoOM wHMOPMauuM Ha
YCTPONCTBO MHAMKALWMK, aHaNorosblie U LMdbpoBble BbIXOAbI.

5.4. ®yHkunoHanbHo TCM-UBI1 coctouT mn3 650ka aHanoroson obpa-
60TKM curHana, 6noka umdposoi 06paboTkn curHana n 6n1oka nNUTaHUA.
Ha BepxHen nnate 6n1oka 06paboTKM curHasna pacrnosioXeHbl KNeMmbl Ans
noakso4yeHns pacxogomepa, TC, AN, 4acTOoTHO-UMNYNbCHBbIN Bbixoa F/N
nopTbl nocneaoBaTenbHbIX MHTEpdelcoB RS-232C, RS-485 n 6ecnposoa-
HOW cBSA3W ZigBee (no 3akasy).

5.5. MpuHunn pericteua MNIMP ocHoBaH Ha SABE€HUU 3/1EKTPOMArHUTHOM
MHAYKUMW. TIpyU ABMXKEHUM 3SN1EeKTPONPOBOAHON >XWMAKOCTU B MarHUTHOM
none mexay snektpogamu MNP Bo3HukaeT DAC 31eKTPOMarHUTHON WH-
AYKUMWN, NPOMopuUMOHanbHasi CKOPOCTM TeveHus xumakoctu. D4C mHAyK-
umm nocrtynaet B 6510k aHanoroson obpaboTkm curHana TCM-UBIM, rae
OHa ycunumBaeTcs un npeobpasyeTtcs B umdposyto hopmy.

TCM-UBIM ocyuwecTtBnseTr npeobpasoBaHME M3MEPEHHOro 06bLEMHOIO
pacxona TenjioHOCUTeNs B BbIXOAHOW YACTOTHbIM WMAW WUMMYbCHbIA CUM-
Hasnbl, NpONOpUMOHasibHble pacxoay TernJoHOCUTeNsa No KaHasny.

5.6. U3mMepeHune TemnepaTtypbl TEMNNOHOCUTENS OCYLLECTBASAETCS NYyTEM
M3MEpPEHMS NageHusa HanpsxeHus Ha TC npu nMpoTeKaHum 4yepes Hero
TOKa, 3aj4aBaeMoOro WCTOYHMKOM Toka 6n0ka aHasnoroBon o06paboTku
curHana. MamepeHHoe HanpsixeHue npeobpasyetcsa B umdpoBoe 3Haye-
HMe nepenaBaemoe B 6110k umndposon o6paboTkm curHana.

5.7. N3MepeHne gaBneHnsa oCyLLecTBAeTcs NyTémM HenocpeaCcTBEHHOMO
M3MEepeHUs cunbl Toka, noctynawmuwero ot AWM. MNocne npeobpasoBaHus
M3MEPEHHOro curHana B uudpoBoe 3HayeHne OoHO nepenaérca B 610K
undposoi 0bpaboTkn curHana.

5.8. Ha ocHOBe M3MepeHHbIX 3HAUYEeHMN U YCTaHOBOYHbIX MapamMeTpoB
TennocyéTumka B 6noke umdposon 06paboTkm curHana ocywecTBnseTcs
BblUMC/IEHME TEenJI0OBON 3HEprum, TensoBOW MOLLHOCTW, 06BbEMHOro, mac-
COBOr0 pacxoAdoB M TemMnepaTypbl TensoHoCuTens, npoTtekwero o6bvéma um
Macchl TensoHocuTensl. BbluMcneHHble 3HauYeHUs BbIBOASATCA Ha WMHAMKA-
Top-pernctpatop TCM-U nubo Ha akpaH MK npu nomowm nporpammsl
cunTbiBaHMSA. B 6noke undposon 06paboTkm curHana Takxe OCyLlecTBs-
eTcs popMupoBaHue uMdpoBbIX NOCLISIOK MocienoBaTeNbHbIX UHTepdeli-
coB RS-232C wnn RS-485, a Takxe ZigBee.

5.9. UamMepuTenbHbIi KaHan Q U3MepuTenbHO-BbIUMCIINTENBHOMO MOAY-
ns npeacrtasnseT cob60n COBOKYMHOCTb, COCTOSILLYIO U3 KaHasla n3MepeHuns
pacxoja, KaHanoB M3MepeHus TemnepaTypbl, KaHaANOB U3MEpPEHUS CUTHa-
NOB OT AaT4YMKOB M36bITOUHOrO AaBneHus, obecneymBatoLLyo BblUMCIEHME
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KosiMyecTBa TensoThl U APYrnx (uU3MYecknx BeMYMH MO AaHHbIM 06
M3MepEeHHbIX NapaMmeTpax TenJoHoCUTens.

5.10. BbluncneHne konuyectea TennoTbl Q AN KaXAoro uaMeputenb-
HOroO KaHaJsa oCyLecTBNseTcs no gopmyne:

T2
Q= (G- p(h,—h,)-dT
T (3.1)

roe G-obbeMHbIl pacxog TensoHocuTens B Tpybonposoge, Ha KOTO-
pOM yCTaHOBJIeH NepBUYHbIi NpeobpasoBaTtenb, M3/u;

p-NIOTHOCTb TEM/IOHOCUTENSA B TpybonpoBoae, Ha KOTOPOM yCTaHOB/EH
nepBUYHbIi Npeobpa3osaTtenb, Kr/m3;

hl-yaenbHasa sHTanbnusa TennoHocuTens B nogawuwem Tpybonposoae,
MBT-u/Kr;

h2-ypenbHasa aHTanbnusa TenaoHocuTens B TpybonpoBoae XO/0AHOIO
BOAOCHabxeHunsa (ana cuctem NBC) unum yaenbHasa sHTanbnusa TenJ0HOCU-
Tensa obpaTtHoM Tpybonposoge (Ans cucteMm otonneHus), MBT-u/kr;

T1,T2-BpeMsa Hayana v KOHUA U3MepeHnst COOTBETCTBEHHO, Y.

5.11. Bbluncnenme ygenbHon sHTanbnum (h) u nnotHoctn (p) Tenso-
HOCUTENs NpoOM3BOAUTCSA MO opMyfiaM, yKasaHHbIM B pekoMeHgaumn MU
2412-97.

21
Tennocueruux TCM. PykoBOJCTBO 110 9KCILTyaTallUH.




6. YKASAHUE MEP BE3OIMNACHOCTU

6.1. ICTOYHMKOM OMACHOCTM MpW MOHTaXe WM 3KChayaTaumMm usMepu-
TeNbHO-BbIYUCIUTENBHOMO MOAY/S SIBNSIOTCS:

— ceTeBoe HanpshxeHue (4o 242 B);

— AaBNeHne XuaKocTn B Tpybonposogax (Ao 2,5 MMMa);

- TemMnepaTypa Xugkoctn n Tpybonposoaa (no 150 °C).

6.2. besonacHocCTb aKkcnayaTauMm TenaocyeTymka obecneymBaeTcs:

— MU30M19UMen aNeKTpUYEeCKnX uenen COCTaBHbIX YacTen TensocyeTym-
Ka;

— HaaéXHbIM 3a3eM/IEHNEM pacxoaomepa;

— NpPOYHOCTbLIO Kopnyca MNP, pacxoaoMepa u 3aWUTHbIX rMnb3 TC;

— repMeTn4YHoOCTbo coeanHeHus MIMP, pacxogomepa ¢ TpybonpoBoaOM;

6.3. Mpn akcnnyaTaumm TennocdeTunka Heobxoammo cobnogaTtb 06-
wme TpeboBaHma 6e3onacHOCTH:

— 3anpewaeTtca akcnnyatauua TCM-UBM, TCM-U, pacxogomepa, TC un
OWN[ co CHATOWM KpbILWKOW;

— 3anpewlaeTcs geMoHTuposatb TCM-UBI, pacxoaomep, TC n AN Ao
MOSIHOIO CHATUSA AasneHunsa B Tpybonposoje.

— nepea npoeegeHneM pabor HeobxoauMo ybeanTbCA B TOM, YTO Ha
TpybonpoBoae OTCYTCTBYET OnacHoe AJ1S1 XXU3HU HanpshXeHune.

6.4. Mpn ycTaHOBKE M MOHTaxe TennocyeTymka Heobxoammo cobnto-
natb TpeboBaHmsa OCT 12.3.003, N'OCT 12.3.032, 'OCT 12.3.036, a
TakXe npasul NOXXapHoM 6€30NacHOCTM N TEXHMKN 6€30NacHOCTH.

6.5. MNpn akcnnyaTaunm Heobxoammo cobnwpaTtb «[paBwuna ycTpoi-
CTBa 3NEKTPOyCTaHOBOK», «[lpaBuna TexHukn 6e30nacHOCTN Npu 3KCNNy-
aTaumun 31eKTpoycTaHOBOK» N «Ob6wme npasuia noxapHon 6esonacHOCTH
ANS NPOMbILUMIEHHbBIX MPeanpuaTUins.

6.6. MNpn obHapyxXeHUn BHEWHUX NOBpexXaeHui npubopa nnan ceTesomn
NpoOBOAKW cCrieayeT OTK/UUTbL TenocyeTuYnKk OT CeTU A0 BbIICHEHUS
MPUYMH HENCMPABHOCTU CNELMANUCTOM MO PEMOHTY.

6.7. 3anpewaeTca ycTaHOBKa W 3Kcnayataums TennocyeTymka B No-
XKapOOonacCHbIX U B3pbIBOOMACHbLIX 30HAX BCEX KAaCCOB.

6.8. lng TyweHusa noxapa, Npu BO3ropaHuM TensocyeTynKa, paspe-
LIAETCH MCMNOJIb30BaTb TONIbKO YIEKUCOTHbIE orHeTywutenn tuna OY-2,
Oy-5, Oy-10 u gp.
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7. MOHTAX

7.1. MoHTaXx TenjiocyeTuYnKa AO/DKEH MPOU3BOAUTLCHA B
CTPOroM COOTBETCTBUM C TpeboBaHUSAMM K MOHTaXy HacTos-
Lero pyKoBOACTBa U YTBEPXAEHHbIM MPOEKTOM YCTaHOBKMU
nepcoHasioM, 03HaKOMJIEHHbIM C 3KCMyaTauMOHHON AOKY-
MeHTaumemn Ha N3MepuTeNbHO-BbIYUCINTENbHbBIX MOAY/b.
7.2. O6bwune TpeboBaHus
MecTo yCcTaHOBKM TenaocyeTymka AO/IKHO COOTBETCTBOBATb YC/IOBUSAM,
npueeneHHbIM B pa3sgene 3.
7.3. TpeboBaHMa K MECTY YCTAHOBKM TeEMJI0CYETUYMKA
7.3.1. TennocyeTynk MOXeT 6bITb YCTaHOBMEH Ha BepTMKasbHbIX, FO-
pPV30HTasbHbIX W HAaKJOHHbIX Yy4yacTkax Tpybonposoga npu ycnosum
3anonHeHnsa sBcero o6béma Tpybonposoaa MNP XnaKOCTbIO.
7.3.2. Takum obpa3om, He JOMNYCKaETCH YCTaHOBKA TenJocyeTymKa:
— Ha CaMOM BbICOKOM MeCTe CUCTEMbI;
— Ha BepTMKanbHON Tpybe co cBO60AHBIM BbIXOA0M XUAKOCTU.
MpuMepbl HenpaBWUABbHOW YCTaHOBKW TernjocyeTymka MpuBeaeHbl Ha

pucyHke 7.1.
ol
=)l G

Puc.7.1
7.4. B MecTe yCcTaHOBKM TernsocyeTymka B TpybonpoBoae He [OMXKeH
ckannuBaTbCs BO3AyX. Hambonee noaxopsiiee MecTo A5 MOHTaxa -
HVKHUI MK BOCXOAALMI yYacToK Tpybonposoaa (CM. puc.7.2).

L.

MaKkCcuManbHbIN

YPOBEHb CUCTEMbI

cB060AHbIN
BbIXOA,
XMAKOCTN

Pnc.7.2
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7.5.Tpn  BO3MOXHOM BbliNaAeHUW ocagKa, TenJocYeTUnK [OJIKEH
yCTaHaBnMBaTbCA BEpPTUKasIbHO, MpW 3TOM HarpaBfieHWe NMoTokKa AO0JIKHO
6bITb CHM3Y BBepX (CM. puc.7.3).

Puc.7.3

7.6. BoinageHne TOKOMpOBOAALWEro ocajka Ha gyTteposke Tpybonpo-
Boaa MNP MoXeT NpuUBECTU K CHMXEHUID TOYHOCTU U3MEPEHUS 06BEMHOIO
pacxoja XWAKOCTU, NO3TOMY He AOMyCKaeTcs MCNOoJsib30BaHUE TennocyeT-
YnKa B rMApaBNYECKUX TPaKTaxX C YrosbHbIMU UNbLTpaMu.

7.7. TennocyeTtunk Heob6xoaAMMO pacnonaraTb B ToW 4vactm Tpybonpo-
BoAa, rAe nynbcauum W 3aBUXPEHUS MUHMManbHble. [pu ycTaHoBKe
M3MEpPUTENbHO-BbIYNUCANTENBHOIO MoAyns Heobxoaumo obecneunTb nNps-
MOJIMHENHble yyacTku Tpybonposoga AnvHOW He MeHee 3-[y go wn 2-Oy
nocne MNP (cM. puc. 7.4).

7.8. ECnn BO3MOXEH peBepCUBHbLIA pexuMm paboTbl CUCTEMbI, TO Mpwu
BblbOpe A/IMHBbI MPSAMOSIMHENHOIO ydacTka HeobxoAMMO y4yecTb BIIUSIHME
rmapaBanyeckux CONpoTUBEHUI Ha yyacTke nocne MIP.

231y 22[ly

= —

Puc. 7.4

7.9. Ecnn gnametp T[NP He coBnajaeT C BHYTPEHHUM ANAMETPOM Tpy-
6onpoBoaa, To He0O6X0AMMO MCMOMb30BaTb MepexoAHble KoHyca (KOHdY-
30pbl M anddysopbl). Mexay nepexogHbiMM KOHycamu u MNP Takxe
HeobxoauMo obecneunTb NpSMONMHENHbIE y4YacTkm Tpybonposoaa 3y no
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n 20y nocne TMMP. Ha 3Tux y4yacTkax He J[AOMKHO OblTb HUKAKMX
YCTPOWCTB M/IN 3/1IEMEHTOB, BbI3bIBAOLMX 3aBUXPEHNSA MOTOKA XUAKOCTU.
Bo n3bexxaHue CywecTBEHHOW NOTEPU AABNEHUS Ha y4dacTke «KOHdy3op-
MNMNP-anddysop» He pekoMeHAyeTCs yMeHblaTb AnameTp Tpybonposoaa
6onee uyem B ABa pa3a (yMeHblUeHWe AMaMeTpa B ABa pa3a 3KBMBANEHTHO
YMeHbLUEHMUIO niowaan cedeHns TpybonpoBoaa B YeTbipe pasa).

7.10. 3anpewaeTcs yctaHaBnMBaTb TEMJIOCYETYMK MO 3aropHOM ap-
MaTypon wan ApPYrMMKM  YCTPOMCTBaMW, MpuU HEUCMPABHOCTU KOTOPbIX
MOXET BbITEKATb XWUAKOCTb.

7.11. 3anpewaeTtcs yaanaTb repMeTMYHbie BBOAbI TEMNOCHETUMKA UIn
YMIOTHUTENbHbIE KOSbLA B HUX.

7.12. MOHTaXX U3MEPUTENIbHO-BbIYNC/TUTENBHOIO MOAYNA

Mepen Havanom paboT Ha TpybonpoBose cnepyet ybe-
OUTbCS, 4TO B Bbl6paHHOM MecTe ycTaHoBku T[NP cHATO
AaBneHne XMaKoCTuU.

YcraHoBka [P po/mkHa nNpousBOAWUTLCA MOCHe 3aBepLleHus BcCeX
CBapOYHbIX, CTPOUTENbHbIX U NpoYMX paborT.

3anpewaeTtca ucnonb3osatb MNP B KayecTBe MOHTAXHOro Mpucro-
cobneHns nNpu npmBapkKe OTBETHbIX (iaHueB K Tpybonposoay.

HapylweHune yka3aHHbIX OrpaHUYeHUi MOXET NPUBECTU K BbIXOAY W3-
MepuUTEeNbHO-BbIYNCIUTENBHOIO MOAYNSA U3 CTpos. MapaHTuiHble 06a3a-
TeNbCTBa NPeAnpUATUS-U3roTOBUTENS NPU 3TOM aHHYIMPYIOTCA.

MNepen TeM, Kak pa3pesatb TpybonpoBoa B MecTe npearnosaraeMomn
YCTaHOBKW TensocyeTymka, HeobXxoAMMO 3aKkpenuTb yyacTku Tpy6, koTo-
pble MOryT OTK/IOHUTBCSA OT HOPMasibHOrO MOJIOXEHUS NOCNe pas3pe3aHns.

Mpu npoBeAeHUM CBapO4YHbIX paboT TennocyeTunk AonxeH 6biTb 3a-
LWMLWEH OT NonaAaHns UCKP U OKasMHbI.

Ecnu npeagycmaTpuBaeTcs uCnosib3oBaHue KoHdy3sopa n auddysopa,
TO Heo6XoAMMO MpOBEPUTb COOTBETCTBME YCTAaHOBOYHbIX pPa3MEpOBKOH-
dy3opa n anddysopa peanbHOMy AMaMeTpy noasoasien Tpybeol.

B BbibpaHHOM MecTe ycTtaHoBkuM [P Bbipe3aTb ydacTok TpybonpoBoaa
Cc y4yértom rabaputHon AanuHbl TMNP 1 TexHonorMvyeckunx AonyckoB Ha
CBapKy.

K npsaMonunHelrHbiM yyactkam Tpybonposoaa npusaputb dnaHubl B CO-
otBetcTBuM ¢ FOCT 12820-80, npwn 3TOM yron mMexay ocbto Tpybonposoaa
M MJIOCKOCTbIO hnaHua AosmkeH 6biTb 90+1°. ®dnaHubl creayeT npuBapu-
BaTb TakuMm obpa3somM, yTobbl nocne ycrtaHoBku MMNP ocb anektpogos MMP
nexana B T[OpPU30OHTaAbHOM MNOCKOCTU (JOMYCTUMOE OTK/IOHEeHWe OT
NnHWUK ropu3oHTa £10 °). MNMpu MOHTaxe OTBETHbIX (daHueB Heobxoanmo
npvBaputb 6ONT 3a3eMNEHUs K BEPXHEN 4acTu MOHTUpyemoro dnaHua
(cm. puc. 7.5).
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T1-1A3

OTBeTHble (hnaHubl

Puc. 7.5

BHMMAHWME!!! Ha paTtumMku pacxoga, MOHTaXX KOTOPbIX BbINOJHEH C
HapyuweHuneM TpeboBaHun MOCT 12820-80 (coeamnHeHue Tpyba-dnaHey),
rapaHTuinHble o6a3aTenbCTBa He pacnpocTpaHsaioTcs (cMm. Puc. 7.5a).

YcraHoButb MNP Mexay npuBapeHHbIMM dnaHuamMm, 3adukcupoBas
ero AymMsa 6ontamm (wnunbkamu), kpendwwumu MMAP k dnaHuam. MNP
cnepyeT ycTaHaBnuBaTb TakuMm obpasom, utobbl MNP Haxoawunca Haa
TpybonpoBoaoM, a cTpesika Ha kopnyce MNP coBnagana ¢ HanpaB/eHNEM
MOTOKa XXUAKOCTH.

To4yHOCTb NOKasaHwui npubopa Npu HanpasieHMN NOToKa, NPOTMBOMO-
NIOXXHOM HanpasneHuto cTpenku Ha kopnyce T[NP, He rapaHTupyeTtcs
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(kpome cnyuas, korga TCM-UBI obecneunBaeT M3MepeHMe peBEPCUBHOIO
pacxoaa).

YNoxuTb BO hlaHLUbl NApOHUTOBbLIE MPOKIAAKK, MOCTaBASEMbIE B KOM-
NJIeKTe C TenjocyeTymkom (cM. puc. MNb6.4).

JonyckaeTca ncnonb3oBaHMe TOIbKO NMAapOHUTOBbLIX MPOKNAA0OK C pas-
MepaMu, COOTBETCTBYIOLWWUMM pasMepaMm MNpoKIafoK, MOCTaBAseMblX C
Ten0CYEeTUNKOM.

YcTaHoBUTb ocTaBlumnecs 601Tbl (LNWALKK).

OTueHTpupoBaTb BHYTpeHHee ce4veHue MNP Cc BHYTPEHHUM cedyeHueMm
Tpybonposoaa.

Bo nsbexxaHme 4acTMYHOIro MepeKkpbITUS BHYTPEHHero ceveHuns Tpybo-
npoeoga HeobxoanMMo 06paTUTb BHMMaHME Ha LEHTPOBKY MApPOHWUTOBbLIX
npoknagok oTHocuTenbHo Tpybonpoeoga u TMNP. Kpasa npoknagok He
OOJDKHbBI BbICTYNaTh B MPOTOYHYO YacTb Tpybonposoaa.

3aTsaxky 6ontoB (wnunek), kpenawmx MNP k dnaHuam Ha Tpybonpo-
BOAE, MPOM3BOAWMTL MOOYEpPEAHO MO AMaMeTpasibHO MNPOTMBOMOMOXHbLIM
napaM, npu 3ToM Heobxoammo unsberatb NpUMEHeHUs 4Ype3MepHOo 60/ib-
wux ycunumii Bo usbexaHue pedopmaumm oTboOpTOBaHHOM Ha dnaHey
dyTeposku MMP.

PekomMeHAyeMbIA MOMEHT CWUbl MNPU 3aKpyyYMBaHWM raek B 3aBUCUMO-
CTK oT ucnonHenus MMP npuBeaeH B Tabnuue 7.1.

Tabnuvua 7.1
OnameTp YyCIOBHOIO
npoxoaa nepsuyHoro | 15 25 32 50 80 100 | 150

npeobpasoBartensi, MM

MoMeHT cunbl 3aKkpy4yunBa-
HUA raek, H-m

15 20 35 50 55 60 100

BHumaHume! Mocne Toro kak 6onTtbl (Wnunbku), kpensawwue MNP k dnaH-
uam éyayT 3aTsaHyTbl, ycTaHoBneHHbIn MNP 3anpewaetca noBopaymBaTh
BOKpYr ocu Tpybonposoja.

7.13. leMOHTax

TCM-UBIM pon)eH Npou3BOAUTLCS KBaNM@PULNUPOBAHHbI-
MM Cneuuanuctamm B CTPOrOM COOTBETCTBMM C AaHHbIM
nacrnopToM.

MNepen Havanom paboT Ha Tpybonposoae cnepyet ybe-
ANTbCs, 4TO B BbibpaHHOM MecTe ycTtaHoBku T[NP cHaTO
OaBfIeHNe XUAKOCTU.

OemoHTax TCM-UBI cnenyeT ocywecTBNATbL B CleAyoweM rnopsake:
OTknounTb NuTanmne TCM-UBM;
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MepeKpbITb pacxos XUAKOCTU B MecTe ycTaHoBku MMNP n y6eanTtbcs B
TOM, YTO Ha y4dacTke, rae ycraHosneH [P, oTcyTcTBYET AaBneHue;

OtcoeanHunTb oT MIMP 3a3eMnsatowne WuHbI;

Ons pemoHTaxa [MIMP ocnabutb rarku 6ontoB (WNMAeK), Kpensiwmx
MMP k cdnaHuam Ha TpybonpoBoae. Y6eaAuBLUINCE B OTCYTCTBMW MpoOTEYEK
TENJIOHOCUTENSA HA MepeKpbITOM y4yacTKe, OTKPYTUTb Famkum u u3BJedb
6onTbl (Wnunbkn) npuaepxumsas npu 3ToMm [MMP. 3aTeM akKypaTHO u3-
Bneyb MNP, He noBpeanB PpTOpONIACTOBYO DYTEPOBKY.

BHewHun Bng TCM-UBI co cHATOW nepeaHer naHenbl npeacraBieH
Ha puc 7.6

|
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Puc. 7.6
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8. NOAroTOBKA K PABOTE

MpoBepuTb NPaBUIbHOCTb MOHTaXa 3/1IEKTPUYECKUX LEenen B COOTBET-
CTBUWN C 3/1EKTPUYECKON CXEMOW MoakayeHus, npmeeneHHon B MPUJTO-
XXEHUN B.

BbInoNHUTL KOHMUIYpMpoBaHMe, NyTeM YCTaHOBKW AXXaMMepoB:

- HacTpolika MYHKLUM KOHTPONSA NyCTOM Tpybbl OCYLLECTBASETCA NYTEM
YCTAHOBKMW/CHATUSA AXXaMnepa Ha KoHTakTbl EL(none XP2):

- ON (@xamnep yCTaHOBJIEH) — KOHTPOJIb BK/IOYEH;
- OFF (@>xamMnep CHAT) — KOHTPOJ1b BbIK/THOYEH.

- HacTpolka BuMAa BbIXOAHOIMO CUrHana OCYLUeCTBASEeTCS NyTéM ycTa-
HOBKMW/CcHATUSA axamnepa F/N (none XP2):

- ON (mxamnep yCTaHOBJIEH) — UMNYNbCHbIA BbIXOAHOW CUTrHan;
- OFF (@>xamMnep CHAT) — YaCTOTHbIM BbIXOAHOW CUrHan.

- YCTAHOBKa CeTeBOro agpeca U3MepuTenbHO-BblYNCINTENbHOIO MOAY-
N OCYWEeCTBNAETCA NYTEM YCTaHOBKWU/CHATUS Axamnepos 2/0...2/5 (none
XP2). CeTeBblM aapecoM pacxofoMepa ABAseTcsa wectubutHoe ABOUYHOE
ymcno. Mnagwwii paspsig agpeca ycCTaHaenamaeTca Axamnepom 2/0,
cTapwwuin - gxamnepom 2/5. «1» cooTBeTCTBYeT COCTOsHWe Axamnepa
ON, «0» cooTBeTCTBYET CcocTosiHMe axamnepa OFF.

- HacTpoMKa BbIXOAHOIO Kackaja annapaTtHO MOXeT 6biTb BbINOSIHEHA
no ogHon n3 3 cxem (cM. puc. 8.1):

+E
+ +
a) 6) B)
curHan - curHan Tuna «oT- CUrHan T™™na
HanpskeHue KPbITbI KONIEKTOP>» «CYXOW KOHTaKT»
Puc 8.1
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KoHdurypaumnsa BbIXOAHOrO Kackaga Bblbupaetrcs nyTéMm yCTaHOB-
Kn/cHATMS axamnepoB XT2, XT3 Ha nnaTe koMMmyTauum (cMm. Tabnuuy 8.1)

Tabnuua 8.1
XT2 XT3 CocTosiHMe BbIXOAHOMO Kackaja
(K) (E)
ON ON BbIXOAHOW CUrHanN - HanpshXeHune
OFF OFF BbIXOAHOW CUrHAN TUMa «CYXOW KOHTaKT»
OFF ON BbIXOAHOW CUIHAN TUMNA «OTKPbITbIA KOJJIEKTOp>»

MpuMeyaHme: npu BbiNyCKe U3 MPOU3BOACTBA YCTaHaB/IMBaeTCa TuUn
BbIXOAHOIO CUrHana — «CyxXom KOHTaKT»

C nomowbio gxamnepa XT1 B nuHMio RS-485 noaknwoyaloT TepMmu-
HaNbHbIN pe3ncTop B Ciyyae ecnu AaHHbli nNpubop aABNseTcs 3amblkato-
WM, NOCNEeAHUM:

- ON (axamnep yCTaHOBMIEH) — pPe3nCTOp NOAK/IIOYEH;
- OFF (m>xamnep CHAT) — pe3nucTop OTKJ/IHOYEH.

Mocne BbINOMHEHUA HACTPOMKM TennocyYéTumka nAOTHO 3aKpbiTb
KPbILWKK KeMMHbIX Kopobok pacxogomepa, TC v ANA.

YcTaHOBUTbL Ha MecTo Kpbiwky TCM-UBI 1 NAOTHO 3aBUHTUTL 60NThbI
KpenneHus KpblWwku K kopnycy TCM-UBIT.

MopaTtb pacxop TensoHocuTensa noh paboymMm gaBieHMEM U NPOBEPUTL
repMeTnyHoCcTb coeanHeHus MNP, pacxoaomepa, 3alWnUTHbIX MM1b3 TEPMO-
npeobpazosatenen n AN c TpybonpoBogoM. Teub M npocaynBaHue He
[OrycKawTCcs.

Bkntountb nutaHme TCM-UBI. Y6eanTbcs, UTO NoOC/Ae BKIOUEHUS MU-
TaHWS MUraeT 3efieHbli CBETOANOA,.

MNpoBepuTb OTCYTCTBME HELWTAaTHbIX CUTyauuih U TEXHUYECKUX Heuc-
MpaBHOCTEN.
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9. NOPALOOK PABOTbI

K paboTe ponyckaeTcsl M3MepUTEsSIbHO-BbIYUCAUTENbHbIN MOAY/b, He
MMEIOLWNIA NOBPEXAEHUI COCTaBHbIX YacTen, HapyweHusa naomb n noaro-
TOBNEHHbIN K paboTe B COOTBETCTBMW C pasfenoM 7 HacToslero pyKo-
BOACTBA.

O COCTOSAHMM TensI0CYETUMKA MOXHO CYyAUTb MO COCTOSIHUIO Tpex cBe-
TOAMOAOB, PAacCrofIOXKEHHbIX Ha MaHenu ynpasneHusa. MuraHuve 3eneHoro
cBeToauoAa MNpMMEpPHO pa3 B CEeKyHAY CBWAETeNbCTBYET O HOpMasibHOM
paboTe Tennocyétymka. MuraHme KpacHoOro CBeToanmona CUrHaamsmpyeT o
Hanuuum HC, HenpepbiBHOE cBeYeHne — 0 Hanuuum TH. CBeveHune xenTto-
ro ceetoaModa CUrHanusmpyeT O nepepade AaHHbIX N0 uUHTepdency RS-
485.

TennocyéTunk nmeeT ABa pexuma paboTbl:

«Pabounii» — B 3TOM pexmMme Npou3BOANTCH N3IMEPEHME U BblUUCIEHNE
3Ha4YeHuU NnapaMeTpoB cucTeM TennonoTpebneHus;

«MNoBepka» — npeaHasHayeH ANs NpoBeAeHUs MOBEpKU Tens1oCHETUU-
Ka.

OnucaHune pexnma «Pabounin»

Mpwn BkNtoveHnn TCM-UBIT aBTOMaTMyeCKM yCTaHaBNMBaeTCsa B pexXuM
"Pabounii" n npmn otcytcteum HC n (unn) TH HaumMHaeT pacyeT M Hakon-
NleHne CyMMapHbIM MTOrOM KOJIMYeCTBa TEN0Thbl MO BCEM CUCTEMaM.

OnucaHne pexunma «lMosepka»

MNosepka TCM-UBIT npoussoamTca npu nomowmn wmHankatopa TCM-U
(cM. akcnnyaTauMoHHY AOKyMeHTauuto Ha TCM - N) mnm npu nomoLun
KOMMNbIOTEPHON nporpamMmbl TSMwin.exe (cM. pasgen 11).

OnuncaHne nHTepdencoB TeNI0CHETUMKA

CunTbiBaHMEe XpaHUMMbIX BO BHYTPEHHENW naMaATM W3MepUTesibHO-
BblYNCANTENILHOMO MOAY/Ns MNapaMeTpoB CUCTEMbl TemnJ0CHAbXeHuns W
CTaTUCTMYECKNX AaHHbIX (apxuBa) ocyllecTBnseTcs No uHTepdency RS-
232 wnn RS-485, a Ttakxe ZigBee npu nomowm mHamkatopa TCM - W.
Onsa ceasn Tennocyértumka c MK mncnonb3yetcs mHTepdenc RS-232 wunn
RS-485.

Ons noaknioueHns TCM-UBM k MK cneayeT ncnonb3oBatb kabenb,
n3obpaxeHHbll Ha puc. 9.1.
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Kabenb RS-232C

Pasbvem DB 9-F Posetka HU-3
(poseTka) (k TennocyeTymKy)

O

2E6)
%6 |\ |1
@® 2
o 1|3
®©

@)

Puc. 9.1

BHUMAHWE! MoakntouyeHmne (OTKOYEHME) TEMIOCYETUMKA K
MK [8O0MKHO NMpon3BOAUTLCA MPU BbIK/IOYEHHOM TEMI0CYHETUUKE
mnu MK.
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10. YTEHUE OAHHbIX C NOMOLLbIO MK

Ons nogkntoveHns Terocyétumka K K no wuHTepdeicy RS-232
HeobxoauMO noaknuUnTb po3eTky HU3 kabens RS-232 (cM. puc. 9.1) k
pasbemy XP3 Tennocyértumka (cMm. puc. 7.6), a pasbem DB9 - Kk oTBETHO-

My pa3zbeMy DB9 nocneposatenbHoro nopta K.

Ons npocMoTpa AaHHbIX C TEnJ0CYETYMKA MCMOoJfib3yeTcs nporpamMma
TSMWin.exe!. MNocne 3anycka nporpaMMmbl HEO6XOAMMO HaCTPOWUTbL
napamMmeTpbl NOAK/OYEHUA Takue Kak HOMep MociefoBaTenbHOro nopTa,
CKOpOCTb MocnefoBaTesibHOro nopTta, ceTeBon agpec npubopa, BbibpaTb

MHTepdenc.

Mocne BbINosHeHMA kKoMaHabl «[MPOYUTATb TEKYLWWME» Ha akpaHe MK

B AEE)

HrTepdeiic Cereso anpec npnfopa
© Rsass 5 =

C TCRP Mnw-rxon

© Monen

Hactpoiicn umephefica
CKopacre oBrena

9500 -
oK Omnena

6yayT oTobpaxeHbl TeKyLlKMe napaMeTpbl TeENAOCHETUMKA.

UYrerive B
Oaiinel  Komawasr Moaxntouerwe Bepcua  Cnpaexa
P Cucrema
TocMAry é 9 .
< Tennocuyérumk TCM  3as. N2 940316 Bepcua MO 1.03 «OTKPBITAS> |
Texyume | rpaduk | Tennocxenma | Kondburypauns | Apxue cobbrmuii | Movacosoii Apxute | Mocyrounsiii Apxue | Momecsunsiii Apxus |
14:25:19 06/04/2016
Q [43.4546 MBr*yac 37.3642 rkan 156.4364 I
W [0.2894 MBT 0.2488 T'kan/4ac 1.0419 Tx/4ac
I
vi [450.521 M3 M1[427.566 7 v2 [427.344 M3 M2[426.374 7
G1 3 mM3/4  [2.8478 T/4 | G2 [2.8454 mM3/4  [2.84 /4
t1 [112.98 °C pllo.s5 Mila| dt |87.24 oE;
t2 [25.75 oc p2lo.s Mila txs [25.41 °Cc pxs [0 Mila I
THap., uac Tpab., uac Trex., yac Tgmin, yac Tgmax, yac Tdt, yac |
[151.24 [150.18 [0.26 [o.8 0 [o
Al
Tekywue m Unkn ‘ Apxus l I

000 "3Hegroc6egeramluaﬂ Komnaunsa TIM" (495)2343085, (495)2343086, (495)2343087, (495)7305712

OncTpubyTmB nporpaMMmbl

pribor.com
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BbiGop eAvHUL U3MepeHNs SHEPTM OCYLLECTB/ISIETCS Yepe3 NMyHKT Me-
Hio KOMAHbI/HACTPOUKA EANHWL, SHEPTUN APXUBA.

Daiine

maHabl | Moakntouenne Bepcus  Cnpaeka
MpounTats Tekyume
M TexyLme 8 uukne 3aB. N? !
Mp apxue - -
2 B coEbrruﬁl MNoyacoso
nawens p
14:2
lacTpoiika YTeHus apxuea
Q Hacrpoiika eauHuy 3Heprin apxuea > MB1*4ac

YTeHne apxumBa BbINONHAETCA
KOMAHAbI/MPOYNTATb APXVB.

N

®aitnet—Komags!

Moaniouenve Bepcus  Crpaska

@ Tlkan
Fix

KHOMKOW «ApPXMB>» WUN U3 MYHKTa MEHIO

,@, Tennocuyérymk TCM 3aB. N?

Cucrema

940254 Bepcusa MO 1.03 «T'BC LnpKynsiums»

Texywe | Mpadwk | Tennocxema | Kondurypauus | Apxus cobermmii |

|
=

Apxue it Apxie | Apxue |

24,0167

8.5022

|0.023
™

[6.2162
[0.05
5.576
[4.5117
0.0047

57.11

Pacneuatka BeaoMoOCTU

Bbl
J1bl/3KCMNOPT B EXCEL.
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[y Gmin, | Gmax, Kv, Fmax
Tun Yennocyérmka: Tennocu@rynk TCM M4 My n/wmn. Klu
Homep rennocuérdmuka: 940254 | 1 25 0,006 16.0 — —
Homep aboxenTa: 245 | 2 25 0,006 16.0 - 2,000
Anpec yeTaHoBKM: Cropoxesas, a.4
Cuctema «MBC Uupxynauma»
B Th yuéTa nap TPOB peb
CTaTMCTUYEeCKWe faHHbIe
¢ 03.02.2016 no 24.02.2016
SHeprus Macca, 1 Tenuneparypa, °C Ldasnesve, MMNa Bpema
Aara Q. MKan M1 w2 | Mt I t2 p1 p2 | “apatort
- + THap, 4
03.02.2016 0,257 8.1 3.9 0.0} 4.1 56,99) 51.93] 090 0.60 8,05
04.02 201a| 0,696 23,0 11.9 0,0/ 11.1 57,00 51.81] 090 0.60 24,00
05.02.2016] 0,700 22,9 11.7] 0.,0] 11.2) 57,05 51.92] 090 0,60 24,00
06.02.2016] 0,725 23.6] 12.0) 0.0 11.5 57,02 51,72] 090 0.60 24,00
07.02.2016] 0,755 23.9] 11.8] 0,01 121] 57,08 51,76] 0,90 0.60 24,00
08.02.2016 0,691 22,9, 11.9] 0.0 11.0] 57,08] 5210 0,90 0.60 24,00/
02201 0,720 23,2 T1.7] 0,0 4] 57.09] 5167 0,50 0.60 24,00)
Troro: T 275 751 0.0 72,5 5T.05 | 5189 0,50 0.60 152,05
mﬁ] 0.727] 233 1.6 0.0 11.6] _ 57.13] _ 52.03] 0,90 0.60 24,00
11.02.2016 0,724 233 11,7 0,0] 11.6 57,09 51,98] 0,80 0.60 24,00
12,02 2016| 0,759 237 11.5) 0.,0] 12.2) 57,14 5191] 090 0,60 24,00
13.02.2016 0,744 23.8 11.9 0,0} 11.9 57,08 51,83 90 0.60 24,00
14.02 o1a'l 0,785, 24,1 114 0.0 12.6] 57,1 51,85 0,90 0.60 4,00
15.02.2016 0,710 23,1 11.8 0.0 11.3] _ 57.16 51,00 0,90 0.60 24,00]
16.02. 014 0,69 22.9] 77 0,0] 19| 57.08] _ 51.84] 0,90 0,60 24,00]
Viroro: 55 620 B1.7 00 2.3 BTA1 | 5102 0,90 0.60 188,00
ml 0,716 23.1 1 1,7'| 0.0 4] 57.07] _ 51.93] 0,90 0.60 24,00)
18,02.2016] 0,717 23,2 11.7] 0,0/ 115] 56,99 51,92 0,90 0,60 24,00
19.02.2016] 0,744 235 11,6] 0,0/ 11.9] 57,07 5187] 090 0.60 24,00
20.02.2018| 0,692 22,9 11.9 0,0/ 11.0] 56,98 51,93] 0,90 0.60 24,00}
21.02 201ﬁl 0,761 23, 11,6) 0,0] 12.2) 57,07 5197 0,80 0,60 24,00
22.02.2016] 0,761 23, 11.6) 0,0/ ‘2'§ 57,08 51,92] 090 0.60 24,00
mml 0,744 23, 1.5 0.0, 12, 57,07 52, ; 0.60 24,00]
Vroro: l L5k 64,1 B8 0.0 82,5 5704 | 51.05 0,90 0.60 168,00
24.02.2016] 0,711 23,1 11.8) 0.,0] 11.3) 57,07 51,70  0.90 0.60 24,00
Wroro: 0.71 23,1 LEE:] 0.0 113 57,07 51,70 0,90 0.60 24.00
Wroro: 0,00 0.0 0.0 0.0 0,0 — — - - 0,00
Wroro; 15,54 498,8 250,4 0.0 248,5 57,07 51,89 0,90 0,60 512.0
dT= 5.18|
Ofuwiee spemsa paboTbl TENNOCKUCTEMBI, Y 7440 = Tuap, 4 +Tmax, 4+ Tmin, 4+ Tdt, y+ Trexm,
7440 = 512,0 0.0 0.0 0,0 2320
Konuyecrao Q= Qric+ Qmin+ Qmax+ Qow. + Qr/s+ Qcanyr.
Tenna, [Kan 15,54
Ha 24:00 Ha 24:00 Peaynerar 3a Ha 10:34
Tloxasaims i TpATORON 02.02.2016 24.02.2016 nepHos 26.02.2016
Konudecteo tennotel, MKan 0.00 15,54 15,54 16,48
Pacxog tennodocutens M1, 1 0,3 499.1 498.8 530,7
Pacxog Tennosocutens M2, T 70,1 320,5 2504 3370
Bpema HapaboTtiu, 4 2,7 5147 512,0 548,3
Bpems wepabote: THep = Tmax + Tmin + Tdt + Trex.H, 4 232.0

Mpeacrasurens abovexTa
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11. ONMUNCAHUE PEXUMA NMOBEPKA

[na nepexopa B pexuMm noBepku B nporpamMmme TSMwin.exe Heobxo-
OVMO BbINOHUTL KoMaHay «KOMAHbI/BKJTIOYNTb MAHESTb MOBEPKW».
B okHe npor%aMMbl Ha 3KpaHe MK NosBUTCA NaHeNb NOBEPKMU.

. [o]x)
s ™ Cucrema
“%“P Tennocuémink TCM 3ae. N2 800002 Bepcua MO 0.09 «MOJAYA»
Texrums | apie | ape et | rpsg | Tennacsens | Kogurypsuns
15:48:12 17/10/2013
Q [170.417 MBT *vac 146532 Tkan 613.5 T
W [3.9401 MBT 3.3879 Tian/uac 14,1844 Ffuefuac

v,

a7937.94 M3 Mr 3712619 T

Gi |51.489 =l 19.189 /e

I |105.047 °C  pl L5672 Miia 12 (36,272 ¢ p? 15671 Mila

de [68.775 °C "
Manens nosepkn
THap, vac _ Tpab., wac  TTex., uac  Tgmin, uac  Tamax, vac  Tdt, vac
1185.67 1183.39 1.83 [o.13 0.29 0.03 y/
o e

|

.['I'ekyuuie-l [ Umkn I I Apxue l l 3"'| LIt l

000 "Ineprocheperaiuyan koMnana TIM" (495)2343085, (495 )2343086, (495)2343087, (495)7305712

BbikntoyaeTcs naHenb nosBepkm komaHgon «KOMAHZAbI/BbIKJTHOYUTD
MAHEJIb NMOBEPKW» mnnn kKHonNkolh nporpaMMmbl Ha naHenu - [MOBEPKA
OFF.

[Ons BbINOMHEHUA MOBEPKWN MOrPELIHOCTU U3MEPEHUS UHTEepBanoB Bpe-
MEHM BbIMNOMHAKT YTEHWEe TeKyLWMX 3HayeHWUN TennocHETUMKa KHOMKOM
«TEKYWWME». ONanee kHonkon «YCT.BPEMEHW» BbINONHSAOT CMHXPOHM3A-
LUMIO BpPEMEHU KOMMNblOTepa M TensocyéTtymka. Yepes He MeHee 4yeMm 24
yaca BbINOJSIHAIOT NOBTOPHOE YTEHME TeKYLMUX U B COOTBETCTBMU C N. 9.6
METOAUKWN NOBEPKU BbIYNCAAIOT MOrpeLIHOCTb.

[ns BbiNOAHEHUs MoOBEPKM Mo pacxoay B okHe BPEMA MOBEPKU, CEK
yCTaHaBNMBalOT BpeMs noeepkun, Hanpumep 30 cek.. KHonkon «MOBEPKA
G» 3anyckaeTtcs npoueaypa noBepku TensiocHétyuka. Nocne 3Toro KHomn-
ko <«UWMKJ1» 3anyckaeTcs UuMK/IM4YEeCcKOoe uYTeHMe TensoCHETUYMKa U
Habnopaetca okowko BPEMA NMOBEPKW, CEK. Koraa B HEM BpeMsi Mno-
BEpKM cTaHeT paBHbiM 0 - npouecc nMoBepku 3aseplieH. [locne 3Toro
OCTaHaBAMBAKT UMKIIMYECKOE 4YTeHue, HaxaB KHonky «CTOlMN». Hakon-
NeHHbIN pacxod YnTtaeTca B okHe V1, M1. [lns BbiBoA@ TeMJIOCYETUMKA U3
pexuMa noBepkn HeobxoaMMO ero BKIUYNTL/BbIKIIOUYNTL U3 CETU.

Ons BbINOMHEHUSA MoBepkn no Tensy B okHe BPEMSA MNOBEPKW, CEK
yCTaHaB/MBAKOT BpeMs MNOBEepKUM B COOTBETCTBMM C N.9.10 MeTOAMKU
nosepkn, HanpmuMmep 120 cek.. B cootBeTctBumM € n.9.10 ycTaHaB/InBaloT B
TennocyéTunke nporpammHbii pacxod. KHonkoi «[MOBEPKA Q» 3anycka-
eTCs npoueaypa noBepku Tennocyétumka. Mocne 3toro KHonkon «LUKIT»
3anycKaeTca UMKINYecKoe YTeHue TeniocHétymka u HabngaeTcs oKow-
ko BPEMSA MOBEPKW, CEK. Korga B HEM BpeMs NOBEPKWU CTaHET paBHbIM 0
- npouecc rnoBepku 3aseplieH. [locne 3TOro OCTaHaB/MBAKT UMKIMYe-
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CKOe 4TeHue, HaxaB KHonky «CTOll». M3MepeHHOe 3HayeHue 3Heprum
ynTaetTcsd B OKHe Q. OBTOPHbLIA 3amyCcK MOBEPKW BbIMOMHSAETCS HOBbIM
BBOAOM BpPEMEHW MOBEPKW W MOBTOPHbIM Haxxatmem KHonku «IMOBEPKA
Q». Ansa BbiBOAA TennocYETUMKA M3 pexmMa MoBepkn Heobxoammo ero
BK/TIOUYNTL/BbIKIOYNTD U3 CETU.

12. KOHOUIYPUPOBAHUE TEMNNIOCYETYUKA TCM

Ons KoHdUrypupoBaHus TennocY4éTYMKa WCNOMb3yeTCcss nporpamMmma
tsm_ivp_cfg.exe.

@ Kongurypauss TCM-MBM v 071 or 1507.2016 - —— - . = et
[~ Cemse ——— [~ Denosreie HacTpofitd — | — Kanansl packana
Mopr [COM1 -] | | Geconcronmomen  [789123 & [ Bomon PN G1)
w0 fome || Come 20 5= e[ 880 vk o= [ S | | o
Aapes 5 cet ¥ eraros cuera nn owmear O fipsrpaims 12 A Gyor= | 1100 ZGmar || Ky win 10000
Popyna pactera U np G1> =62 = Fanas, My 10000
 Onepauus Q=M k1 -] [h2 - bl ] Iy Grmin=| 0000 %M Gmax= mih [ Mporp. shaw F 0
Mpousmars +M2( h M) [ NMporpari, 62 = WM Guer= | 1100] % Gmax
— Buoy [Uacrors | Kv.afun | 10000] Fmaxry | 10000
I Fopmina paceeTa U mpn 61462 [terere -]
Il Q=MIC] k1~ ] h2 - "I || - Kavanst v aruin aseenin
| M| - - - AT P TADZ-P2 T3 -F3
Gl |l - G2 (w2~ Paor, MMa Paor, MMa 0,
[ oo perverpaumoardon ||| | DI Meorp e ® [ 000] || OO Mporp.avan. P =
Karanos T. P = = o]
I Dvanacan Taxa 420w
i TerpaTopEl
Pme ErETO7 EBFE - Temmeparype
: Hach ﬁi il I 2
2cka ocTarosa HTerpaTopos 0, I Meerp. s T [ Mperp. shaw. T [ Mparp. shav. T
|| || o ||| E = SepE ST ST
= = = =
Bepeya N0: 1.03 HrErO" BFE Tun T P00 (1367 = dT. rpanyc
I

B nporpamMme Hago yctaHoBuTb HOMep COM nopTta, K KOTOpOMY mnoAa-
KntodeH npubop, B gaHHoM npumepe COM1. Kpome TOro, Heobxoammo
3a4aTb CKOpoCTb o6MeHa 9600 1 ceTeBol agpec «1».

Janee B OCHOBHbIX HacTpownkax npubopa Bbi6MpalT TUN CUCTEMBI,
HacTpauBaloT NapamMeTpbl KaHan0B pacxoda, AaB/eHus, TeMnepaTtypsbl.

Kpome TOro, Heo6xoamMMo CKOHMUIypupoBaTh YacTOTHbIA BbIXo4 MNep-
BOro KaHana, yctaHosuB Kv, Fmax n pexum:

- Yactota G - B yacTtoTy npeobpasyetca o6beMHbIN pacxos;

- YacTtota M - B yacTtoTy npeobpa3syeTcsi MaCCOBbIN pacxon;

- MMnynbcbl G — B MMNyJbCbl Npeobpa3syeTca 06beMHbIM pacxoa.

3annucb NapaMeTpoB BbIMOJHAETCS KHOMKOM MporpaMmmbl «3anucaTtb»,
rnpu 3TOM Ha pa3beMe XP2 nnaTtbl BblYNCIUTENSA TEMJ0CYHETUYMKA AO0S1KHA
6bITb yCTaHOB/IEHA NepeMblyKa «Pa3pelueHune 3annucm» Ha 4, 6 KOHTaKTax.

Mocne 3aBeplleHMs HAaCTPOMKKN TensiocyeTymKa nepembolvka «Paspewe-
HMe 3anucu» Ao/MKHa ObITb CHATA, B MPOTMBHOM C/lyyae, NMpu yCTaHOB-
JIEHHOWM NepeMblvKe, 3anMcb apxmBoB byaeT npekpalleHa.
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13. MAPKMPOBKA U MNOMBUPOBAHUE

MapKknpoBKa COCTaBHbIX YacTel TenoCYETYMKA AO/HKHA COXpaHsATbCS
B TEYeHWe BCero Cpoka cnyxbbl.

Ha 6okoBoi cteHke TCM-UBI1 3akpenneHa Tabnnyka, Ha KOTOPOW yKa-
3aH 3aBOACKOW HOMep TenaocyeTumKa, 3aBoACKON HOMEpP pacxoAoMepa.

TennocyeTunk sBASETCS NPUBOPOM KOMMEpYeCcKoro yyerta, B CBS3U C
3TUM BCe ero CoCTaBHble YacTu AO/IXKHbI 6bITb ONIOMGUpPOBaH®I.

Mpu BbINyCKe C NpeanpuUAaTUSA-U3roToBUTENS COCTaBHblE YacTu Tenso-
cyeTymka A0KHbI uMeTb naomby OTK n nnomby rocnoseputens.

Mocne BbINOMHEHWSA MOHTaXHbIX M MYCKO-HanagouyHblx paboT, Tenso-
cyeTuUMK MoXeT 6biITb onoMbupoBaH npeacTaBUTENSMWU OPraHoB Tenso-
Haa3opa. MNpu 3ToM MOryT 6bITb ONJIOMBMPOBaHLI CreayloWwne cocTaBHble
4yacTu TenaocyeTymKa:

nne

pacxogomep;

TC Ha TpybonpoBoae;

anna;

TCM-MBMN ( Nepen onnoMbupoBaHMeM 06s3aTENbHO CHATb TEXHOJOMU-
YeCcKylo nepemblvky, cM. MpunoxeHne B.1 ).

PekomeHayeMble cnocobbl naoMbupoBaHus npuBeaeHbl Ha PUCYH-
ke 13.1.

BHMMAHUE!!! B cny4yae HapyweHus MNnm HeCaHKUMOHMPOBAHHOIO
CHATMSA noMb6 npeanpusaTua-usrotTosuTens notpebutensamu, wnsmepu-
TeNbHO-BbIYUCIUTENBHBIM MOAYJIb HE CUMTAETCA NpubopoM KOMMepue-
CKOro y4yeTta, a npeanpuaTMe-musroToBuTeNb CHMMaeT C ceba rapaHTui-
Hble o6s3aTenbCcTBa.
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Mpumepbl nnoméuposaxus MNP

Mpumep nnombuposanus TCM-UBM Mpumep nnombuposaHua TC Ha Tpybonposoae

Puc. 13.1
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14. TEXHUWYECKOE OBCIYXXUBAHUE

CneumanbHOro TEXHMYECKOro o6CnyXuBaHUs B MnpoLecce 3KcnayaTa-
LMW TENNOCYETUYNK He TpebyeT.

TexHndeckoe obCcnyxmBaHWe COCTaBHbIX YacTen TernjocHeTyYnka npo-
W3BOAMUTCS B COOTBETCTBMW C UX 3KCMyaTauMOHHOM AOKYMEHTaUMEN.

PekomMeHayeTCs NpOBOANTL NEPUOANYECKNIN BMU3YalbHbIA OCMOTP C Le-
Nblo KOHTpoNs paboTocnocobHOCTM TennocyeTymnka, cobnoaeHns yCnoBui
3KChnayaTtaummn, OTCYTCTBMS MEXAHMYECKMX MNOBPEXAEHU COCTaBHbIX
yacTten npubopa U HanMumMsa NIomo.

Mpu Hanuuuu B TenJIOHOCMTENE B3Becei M BO3MOXHOCTW BblNadeHUs
ocagka, Tpyby MMP HeobxoammMo nepnoanyeckn nNpombiBaTh C LENbK ero
yCTpaHeHus.

MNepen oTnpaBKOW TenaoCYETYMKA Ha MOBEPKY MW PeMOHT Heobxoau-
MO MOC/fe AeMOHTaxa OYUCTUTb BHYTPEHHUW kaHan [MNP oT oTnoxeHun,
obpa3sylowmxca B npouecce skcnayataumn. CHATME OTNOXEHUI Heobxo-
AVMMO NMpoBOAUTL MPU NOMOLLM BETOLWM, CMOYEHHOW B BOAE.

3anpelaeTca NpUMeHeHNe OCTPbIX U peXyLmx NpeaMeToB AJ1 OUYUCT-
KW BHYTpeHHero kaHana [npP.

Mo mepe Heo6XOAMMOCTW pPEKOMEHAYETCSH OYULaTb COCTaBHblE YacTw
TensaocyeTynKa nNpu NOMOLLM CYXOM UM CMOYEHHOM B BOAE BETOLLMU.

3ameHa npepoxpanutenen TCM-UBI naMepuTenbHO-BbIYNCINTENBHOMO
MOAY/S OCYLLECTB/ISIETCA B CNeAylolWeM rnopsake:

oTkAounTb TCM-UBI OT ceTn nNuTaHus;

OTBUHTUTb BUHTbI Ha BEPXHEN KpbllKe U CHATb ee (Buag TCM-UBI co
CHSATOM BEpPXHEW KpbILWKOM npueeaeH Ha Puc. 7.6;

CHATb KPbILWKY NpefoxXpaHnuTens u n3ssedyb ero npu noMoLm nMHUETa;

YCTaHOBUTb HOBbIV NMpeaoXpaHuTensb;

YCTaHOBUTb KPbIWKY NpeaoXpaHuTens;

YCTaHOBUTb BEPXHIOK KPbIWKY U 3aKPYTUTb BUHTHI.

3amMeHa npepoxpaHuTenen pacxo4OMepoB MPOU3BOAUTCA B COOTBET-
CTBMM C UX 3KCMIyaTauMOHHOM AOKYMEHTaUMEN.

15. YCNoBUA XPAHEHUA U TPAHCITOPTUPOBAHUA

N3MepnTenbHO-BbIUMCAUTENBHbBIA MOAYNb CNeayeT XpaHWuTb B oTanau-
BaeMOM U BEHTUIMPYEMOM MoOMeleHUn npu Temnepatype ot 5 go 40°C,
OTHOCUTENbHOM BAAXHOCTN A0 95% npu Temnepatype 25°C.

TpaHCnopTUpoBaHWe TenaocyeTymka MnpousBoanTCS NtobbiM BUAOM
TpaHcnopta (aBMAUMOHHLIM — B OTalJIMBAEMbIX FEPMETU3NPOBAHHbIX
OTCeKax CaMoJIeTOB) C 3aMToN OT aTMOChepHbIX 0CaAKOB.

Mocne TpaHCNOpPTUMPOBAHUS TMpPU  OTPULATENbHbLIX TeMmnepaTypax
BCKpbITME SALMKOB MOXHO MPOU3BOAUTb TONbKO MOC/AE BbIAEPXKKU UX B
TeuyeHun 24 4yacoB B OTan/JIMBAaEMOM MOMeELLEHUN.
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Mpun TpaHCMOPTUPOBKE TEMJIOCHETYMKN LOJIKHbI 3aKpenssiTbCs BO U3-
6exaHne nageHunin n coygapeHun.

16. NTOBEPKA

TennocyeTumk noanexuT o6a3aTenbHOW roCyAapCTBEHHOW NoBepke B
cnepyoLwmx crydasx:

nepeuvyHaga NoBepKa — NMpu BbiNyCKe M3 npon3soacTBa U nocne peMoH-
Ta,

nepunognyecKkasa noBepka - Mo UCTEYEHUIO CpOKa UMHTEpBana Mexay
noBepKamu,;

MNoBepka TensiocyeTyMKa A[OJ/DKHA MPOBOAUTBLCA B OpraHax rocyaap-
CTBEHHOW METpOJSIOrMYeckon cnyx6bl nnn nabopatopuax, akKkpeanToBaH-
HbIX opraHamu FoccraHgapTa.

Mpn cpayve TennocyETUMKA B PEMOHT, MOBEPKY MNacrnopT AO/HKEH HaXO-
OVTbCSA C TEMIOCYETUNMKOM.

MNoBepka TennocYeTYMKa NPOBOAUTCA B COOTBETCTBUM C METOAUKOWN
NnoBepKu «TennocyeTymkm TCM MeToaunka NnoBepKMn 3C
99556332.005.000 MIM».

NHTepBan mMexay nosepkamu TensocyeTymka — 4 roga.
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17. TAPAHTUUN U3TOTOBUTENA

MpeanpunATUE-N3roToBUTE b rapaHTUpyeT COOTBETCTBUE TEna0CcyeTuun-
ka TY npu cobntogeHmn notpebutenem ycnoBuMin TPaHCNOPTUPOBKN, MOH-
Taxka, aKcnayaTaumu.

apaHTUMHbIA CpOK cocTaBnseT 48 MecsueB CO AHSA MpoAaxu Tenso-
cyeTymKa, U3 KOTOpbIX:

B TeyeHue nepsblX 26 MecsaueB npousBoauTcsa 6ecnnaTHbIl PEMOHT u
6ecnnaTHasa 3ameHa BbllWeAWNX N3 CTPOS KOMMIEKTYOLWMX;

B TeueHwe cneayrlmnx 22 mecsues npomsBoauTcs becnnaTHbili pe-
MOHT (CTOMMOCTb KOMMEKTYIWNX, HEeObXOANUMbIX AN 3aMeHbl Bbilles-
LIMX U3 CTPOS, OMNavYnBaeTCsa KJIMEHTOM).

FapaHTUM pacnpocTpaHalTcs Tonbko Ha TCM-UBI1, y KOTOpPOro He
HapyLweHbl NNoMbbl NpeanpuUsaTUSA-U3roToBUTENS.

TCM-UBIM, y KOTOPOro BO BpeMSA rapaHTUMHOro cpoka 6yaert obHapy-
XXeHO HecooTBeTcTBMe TpeboBaHusAM TY, peMOHTUpYETCs npeanpusTueM-
M3roTOBUTENIEM UNN 3aMEHSAETCS APYIrUM.

B ToM cnyvae, ecnm npoBeaeHne rapaHTUMHbIX PEMOHTHbIX paboT BAu-
€T Ha MEeTpOosIorMyecKkme XapakKTepUCTUKMK, TENSOCHETUMK BO3BpaLlaeTcs
noTpebuTtento co CBMAETENbCTBOM O MOBEpPKe.

Mo BonpocaM rapaHTUrHOro obcnyxmeaHus cneayet obpaiwiartbca Mo
aZpecy nNpeanpusaTUA-U3roToBUTENs:

000 "SHeprocbeperatouwaa komnanmsa «ToM"
Poccuitckass depepaumns

111020, r.Mocksa, yn.CrtopoxeBas, 4.4, cTp.3
Ten.: (095) 234-30-85, 234-30-86,
234-30-87, 369-78-18, 369-67-11

e-mail: ekotem@tem-pribor.com

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

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

(HanmeHOBaHWe NpeanpusaTUs, agpec, TenedoH)
MHankaTop-pernctpatop TCM-U (ba/HeT)
Oonumn nHankaTop-perncrTpaTopa(BapmMaHT NoO YMONYaHUIO NOAYEPKHYT):
Mnata fONONHUTENbHLIX UHTEpdencoB (ga/HeT)
Moaynb ZigBee* (na/Her)
Kabenb USB* (ga/HeT)

Ethernet kabenb RJ45-RJ45* (na/Her) AnnHa kabens METPOB
Kabenb RS-232C (ga/HeT) AnnHa kabens MeTpoB
MpumMevaHus:

* - noAKaYeHNEe BO3MOXHO TOMIbKO NpuU 3aKkase naaTbl 4ONOAHUTENb-
HbIX NHTepdeNnCoB.

KonunuectBo Tennocyétymkos TCM wT.

[laTa u3rotossieHns (cornacyertcsi C OTAENOM NPoAax)

Bua noctaBku (caMOBbIBO3, X/4, aBna, ap.)

MyHKT Ha3HayeHns (NOYTOBLIV aapec)

MpuMeyvaHus

AonxHocTb n ©.1.0. 3aka3umka
[ata 3akasa: Moanuce:
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NMPOOOIMKEHUE NPUNOXEHUA A

MpunoxeHune 1
K kapTe 3aka3za N? Tennocyétymka TCM
N3MepuTenbHO-BbIYNCNTENbHBIN Npeobpa3sosaTesib TCM-UBI
3aKasuuk:

(HanMeHoOBaHMe NpeanpusaTus, agpec, TenedoH)

Cxema y4yeTa

Oy MNP, MM (1oAYepKHYTb HYXHbli) MpuMeyaHune

1wxaan | 15 |20 | 25|32 [ 40 50]60] 80 100 | 150

Knacc ToyHoctn moaynsa (B nnm C)
[vana3oH n3MepeHns pacxoaa (1:400 nnam 1:1000)

Tun UM* Oy Un *, mm GB *, M°/u MpumeyaHue

2 KaHan

MpumeyaHus:

ecnu nHdopMaumus OTCYTCTBYET, TO TEMIOCYETUMK U3MEPUTENbHBIM (-MKU) Npeobpaso-
BaTeneMm (-aMu) pacxofa Ans 2-ro KaHasa He KOMIUIEKTYeTCS;

* - BblbupaeTcs U3 psiga, yKasaHHOro B 3KCMyaTauMOHHOM AOKYMeHTauun Tenso-
cYeTYMKa N U3MepUuTenbHbIX Npeobpa3oBaTenien pacxoaa;

KonunyectBo komnnektoB TCM (1/2/3)__, rnybuHa norpyxeHus (85/120/...)
KonunyectBo oanHouHbIX TCM (1/2/3)__, rnybuHa norpyxexus (85/120/...)
Twun TCN (Pt100 nnn Pt500)

[aTumkn n3bbITOYHOro AaBNeHUs(HET / eCTb)

KoMnnekTaumsi MOHTaXHbIMW YacTsaMu (ga/HeT)

Moaynb ZigBee* (pa/Her)

Konunuyectso npubopos ___ wrT.

[aTa n3rotoBneHus (corsiacyercsi C OTAEI0M MPOAax)
Bua noctaBku (camoBbIBO3, X/4, aBua, Ap.)

MyHKT Ha3HayeHus (Mo4YTOoBbIV aapec)

MpumeyaHusa

[aTa 3akasa:

OonxHocTb n ®.1.0. 3aka3umka
Moanuce:

®©.U.0. npuHaBLLEro 3aKka3s
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NPUNOXEHUE b

YcnoBHoe Pasmep, MM

0523:2_ (zz) L hmax|Amax| D D1 d n

MePr-25 25 150(158)-+§ 255 115 | 115 85 14 4
+3

MnpPM-32 32 202(210)-3 280 180 | 135 | 100 18 4
+4

MPM-40 40 202(210)-2 290 180 | 150 | 115 18 4
+4

MPM-50 50 202(210)-2 290 180 | 160 | 125 18 4

MPM-65 | 65 | 234(242)> | 285 | 200 | 180 | 145 | 18 | 4
+5

npmn-8o 80 | 234(242): 305 | 220 | 195 | 160 | 18 8
+5

npPn-100 100 240(248)-2 335 | 232 | 230 | 190 22 8
+4

nen-150 150 310(318)-* 425 | 296 | 300 | 250 26 8

MpuMedaHue - B ckobkax ykasaH pasMmep A/ UCMOJHEHUS] C MPUXUMHBbI-

MU Wanbamum; NpuxnUMHble Warbbl NpegHasHayeHbl Ans AOMNOJHUTENbHOM

3aWwmTbl TOPONNACTOBOM (YTEPOBKM MNPUM MOHTaXe W 3KCrjayatauum

nepBMYHOro npeobpasoBaTens.

Puc. B.1 TlabapuTHblie M YCTaHOBO4YHble pa3Mepbl WU3MEPUTESIbHO-
BbluMcnuTenbHoro npeobpasosatens TCM-UBI ¢ MNMP ncnonHeHneM Tmna
nPr
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NPUNOXXEHWE B (MPOOOMKEHVE)

h max

Pa3smep, MM
YcnoBHoe D
ob60o3HaueHune 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
MPMNM-50 50 102+2 | 269 108
MPMNM-80 80 180+2 | 301 140

Puc. 6.2 NabapuTHble 1 YyCTaHOBOYHbIE MPUCOEAMHUTENbHbIE Pa3Mepb
M3MepUTeNbHO-BbluMCcNUTENbHOro Mmoayns TCM-UBII c MNP ncnonHeHnem
T1na MPMNM
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NPUNOXXEHWE B (MPOOOMKEHVE)

&l
ali

A max

Pasmep, MM
L h max D d

YcnoBHoe

D
ob60o3HaueHne y

(4y)
MPMH/P-15 15 | 120 236 80 | G3a”

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

Puc. 6.3 MNabapuTHble 1 YyCTaHOBOYHbIE NMPUCOEANHUTESbHbIE pa3Mepbl
M3MepUTEeNbHO-BbluMCAUTENbHOro Moayns TCM-UBI c MNP ncnonHeHnem
Tuna MNPMAH/P
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NMPUNOXXEHWE B (MPOOOMKEHVE)

~

YcnosHoe Pazmep, MM
0603::%' (LD&) L hmax | D | D1 d | n
+3

MPMH-25 | 25 155-3 259 | 115 | 85 | 14 | 4

MPAH-32 | 32 2102 266 | 135 | 100 | 18 | 4

MPMH-40 | 40 2105 278 | 145 | 110 | 18 | 4

MPMAH-50 | 50 2105 287 | 160 | 125 | 18 | 4

MPMH-80 | 80 |234(242)+ | 305 | 220 | 195 | 160 | 18
+5

MPMH-100 100 | 240(248)¢ 335 232 | 230 | 190 | 22
+5

MPMH-150 | 150 | 310(318)« | 425 | 296 | 300 | 250 | 26

MpuMeyaHme - B ckobkax yKasaH pasmep AN UCMOSIHEHUS C MPUXKUM-
HbIMM WanbamMn; NpMXUMHbIE Wanbbl NpeaHa3HaveHbl 4N 4ONOSHU-
TeNbHOW 3alnTbl PTOPONNACTOBOMN YTEPOBKM MPU MOHTAXE U IKC-
nayaTaunm nepBnyHoro npeobpasoBarens.

Puc. 6.4 TabapuTHble 1 YyCTaHOBOYHbIE NMPUCOEANHUTESbHbIE pa3Mepbl
M3MepUTEeNbHO-BbluMCcNUTENbHOro Mmoayns TCM-UBII c MNP ncnonHeHnem
Tuna lMPMH
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NMPUNOXXEHWE B (MPOOOMKEHVE)

MapoHuTOBbIE NPOKIAAKMN

2% (ans cnpasok)

—
ol

Twn MNP Ay di, mm D, mm
MNP NPMH 25 27 73
MNP 32 36 84
nPN 40 44 87
nPn 50 54 109
MNP 80 76 144
nPN 100 100 170
npPn 150 144 226
MNPMM 15 17 109
NnPMM 25 27 109
MNPMM 32 36 109
MNPMM 40 44 109
NnPMM 50 54 109
MNnPMM 80 76 144

Puc. B.5 MapoHnTOBbIE NMPOKNAAKMN
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NPUNOXEHUE B

CxeMa aneKkTpuyeckmx noaknveHnn Tennocyérumka TCM
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g
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NPUNOXEHUE I

Mopsaaok pa6OTbI MHTErpaTopoB U3MEpUTENIbHO-BbIYNCTUTENIBHOIO MO-

ayns
Tabnuua IN.1

Bo3MoxHble koMbuHaumm HC

OcraHoB n TH, BO3HMKaOWMe B Mopspok pabore

MHTerpaTtopos npubopa

cyeTa npu | cucreme yueta

BO3HMKHOBE- 9

HUKN HC wnu ’ a

(vnn) TH TH GL |Gt |atd | M, ‘§ 5zl 362

\% F|F || F|FlF

HeT HeT HeT HeT + + |+ | -|- -
HeT HeT eCcTb | HeT - + | - - - +| -
HeT eCcTb | ecTb | HeT - + | - + | -|-
HeT ectb | ectb | ectb | - + |- S+ -1 -
HeT HeT HeT ectb | - + | - - - -+
HeT €CTb | HeT ectb | - + | - [ IR I
HeT eCTb | HeT HeT - + | - S+ -1 -

Na HeT HeT ecTb | ectb | - + | - - - +| -
eCcTb | HeT HeT HeT - + | - +| - |-
ecTb | HeT eCTb | HeT - + | - +| - -
ecTb | ecTb | ecTb | HeT - + | - +| - |-
ectb | ectb |ectb | ectb |- + |- +| - |-
ecTb | HeT HeT ectb | - + | - +| - -
ecTb | ecTb | HeT ectb | - + | - +| - |-
ecTb | ectb | HeT HeT - + | - +| - |-
ecTb | HeT ectb | ectb | - + | - +| - -
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Bo3MoXxHble koMbuHaumn HC
OcTaHoB m TH, BO3HMKawOWHWe B Mopsiaok pabotbl
MHTerpaTtopos npubopa
cueTa npu | cucteme y4yeta
BO3HMKHOBE- Q
I
e LR N U EC A AR A
\Y FlF|F|F|F|F
HeT HeT HeT HeT + + |+ | -]- -1 -
HeT HeT ectb | HeT + + |+ |-]- -1 -
HeT ecTb | ecTb | HeT + + |+ |-]- -1 -
HeT ectb | ectb | ectb | + + |+ |-]- - -
HeT HeT HeT ectb | + + |+ |-]- -1 -
HeT ecTb | HeT ectb | + + |+ |-]- -1 -
HeT ecTb | HeTt HeT + + |+ | -]- -l -
Het HeT HeT ectb | ectb | + + |+ |-]- -1 -
ecTb | HeT HeT HeT - + |- +| - -1 -
eCTb | HeT ecTb | HeT - + |- +| - -l -
ecTb | ecTb | ecTb | HeT - + |- +| - -1 -
ecTb | ectb | ecTtb | ectb | - + |- +| - -1 -
eCTb | HeT HeT ectb | - + |- +| - -l -
ecTb | ecTb | HeT ectb | - + |- +| - -1 -
eCTb | ecTb | HeT HeT - + |- +| - -1 -
eCTb | HeT ectb | ectb | - + | - +| - - -

MpuMmevaHus:

«+>» — MHTEerpaTop BeAET CYHET C HAKOMJEHUNEM;

«=-» — UHTErpaTtop OCTaHOBJIEH;

- NpU OTKJIIOYEHUU NUTaHWUS MHTerpaTop Tpab ocTaHaBnMBaeTCs;
- MpY BK/OYEHUN/OTKIIIOYEHMN MUTAHUS B apXMBe AaHHbIX PUKCMPYETCS KOA

4 B yace, KOrga nNuTaHve OTKIYUAM U B Yace, KOraa NuTaHue BKAKYUIIN.

52

Tennocueruux TCM. PykoBOJCTBO 110 9KCILTyaTallUH.




NMPUNOXEHUE 4

R

®EOEPANBHOE ATEHTCTBO
NO TEXHUYECKOMY PETYTMPOBAHUIO U METPOITOr A

CBUAETEJIBCTBO

06 yTBEpXAEHUM TUNa CPeACTB U3MepeHUin

RU.C.32.032.A N2 50498

Cpok gencteBus o 22 anpens 2018 r.

HAUMMEHOBAHME THUIIA CPEJICTB U3MEPEHUH
Tennocyetyuku TCM

H3rOTOBUTEJIL
O6wecTBO C OrpaHMYEHHOM OTBETCTBEHHOCTLIO "3Heproc6eperatowas
komnaxusa "TOM", r. Mocksa

PETUCTPALIMOHHBIN Ne 53288-13

JIOKYMEHT HA TTOBEPKY
9C 99556332.005.000 mn

MHTEPBAJI MEXTY ITOBEPKAMH 4 ropa

Tun cpeacts u3Mepenuii yTBepkaeH mnpHKazoM @ejepaibHOrO areHTCTBA M0
TEXHHYECKOMY PEry/IMPOBAHUIO M METPOJIOrHy oT 22 anpens 2013 r. No 421

Onucanne THHA CPe/ICTB  M3MEpeHHH sABNseTCs 00s3aTe/ILHBIM TIPHIIOKCHUEM
K HaCTOAIIEMY CBHICTE/ILCTBY.

3amectutens PykoBomuTens - O.B.byapirnn

Dej1epaibHOTO areHTCTBA
Jn | Qe 2013 .

nNe 009398
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www.tem-pribor.com
Teun: (495) 234-30-85 (86,87), (495) 730-57-12

111020, Mocksa, yn. CtopoxeBas, A. 4, cTpoeHue 3
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