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Hactoswmn [OOKYMEHT pacnpocTpaHseTcsa Ha TennocyeTyumK-
peructpatop «B3JIET TCP-M» ncnonHenms TCP-033 n npeaHasHadeH
ANA O03HAKOMMEHWA Monb3oBaTensd C YCTPOMCTBOM TenslocyeTymka wm
nopsaKOM ero aKkcnnyatauumn.

B cBsA3n ¢ nocTtosiHHOM paboTon NO yCOBEPLUEHCTBOBAHMIO Npubo-
pa B TenfiocyeTymke BO3MOXHbI OTNIMYMS OT HAcTOSALWEro pykoBoACTBa,
He BMUSIOWNE HA METPONormyeckne xapakTepucTukm n yHKUMOHar b-
Hble BO3MOXXHOCTM npubopa.

MEPEYEHb MPUHATBLIX COKPALLEHNN

DN - AMamMeTp HOMUHAaIbHbLIN,

YKKU - XXMOKOKPUCTaNMYeCcKun nHankaTop;

HC - HewTaTHas cuTyauus;

HCX - HOMMHanbHasa cTaTnyeckasl XxapakTepucTmka npeobpasoBaHms;

MK - NepcoHarbHbIA KOMNbIOTEP;

ne - NnpeobpasoBaTenb pacxoaa;

nT - NnpeobpasoBaTenb TeMnepaTypbl;
B - TENMOBbIYUCNUTEND;

TK - TeMnepaTypHbIi KanubpaTtop;

TCvy - TENSIOCYETYUK;

a4 - 9KCnnyaTauMoHHasa JOKYMeHTauus.

NMPUMEYAHUE. Bua HanmeHoBaHMA unm ob603HaYeHusd, BbINOI-
HEHHOro B TeKCTe WM Tabnuuax XWpHbIM wWpudToMm Arial, Hanpumep,
HakonneHue, cOOTBETCTBYET ero otobpaxkeHuto Ha gucnnee npubopa.

* % %

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» 3apesucmpupogaH 8
'ocydapcmeeHHoMm peecmpe cpedcecme usmepeHuti PO nod Ne 27011-
13 (ceudemenbcmeo 06 ymeepxdeHuu muria cpedcms u3MepeHul
RU.C.32.006.A Ne 53068/1).

e Tennocyemyuk-peaucmpamop «B3JIET TCP-M» coomeemcmeyem
mpebogaHusiM HOPMamueHbIX OOKYMEHMO8 0 3/1eKmMpoMazHUMmHou
cosmecmumocmu u 6besonacHocmu.

e Tennocyemyuk-peaucmpamop «B3JTIET TCP-M» paspeweH K npume-
HEHUI0 Ha y3rax yd4ema mensoeol 3Hepauu.

e Terinocyemyuk-peaucmpamop «B3JIET TCP-M» paspeweH K rnpume-
HeHUK Ha rpou3godcmeeHHbIX obbeKkmax 8 coomeemcmeuu C rpasu-
niamu rpomsbiwieHHou 6e3onacHocmu.

YpocToBepsitowmne OKYMEHTbI padMeLleHbl Ha cante www.vzljot.ru
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennocyetumk-pernctpaTtop «B3JIET TCP-M» npegHasHayeH gnst uc-
NonNb30BaHUA Ha y3nax ydeTa TEMroBOW 3HEPrUM C LeNbl M3MEPEHUS
napamMeTpoB TEMMOHOCUTENS U NPeACTaBNeHnss AaHHbIX NO noTpebne-
HWIO Tenno- 1 BOAOPECYPCOB.

Tennocyetumk cootBetctByeT NOCT P 51649-2014, pekomeHaa-
umam MU 2412, MU 2573, MO3M R75 n gpyron HOpMaTUBHOW OOKY-
MeHTauuK, pernaMmeHTmpyoLLen TpedboBaHus K npubopam y4yeTa.

Tennocyetumk-pernctpatop «B3JIET TCP-M» 3HeproHe3aBMCMMOro
ncrnonHenuns TCP-033 obecneumBaer:

N3MepeHne ¢ NOMOLLbI0 NePBUYHbIX NpeobpasoBaTenen TeKyLIMX 3Ha-
YeHWU pacxoda v TemnepaTypbl B TpeEX TpyOoONpoBoAax 1 onpeaerneHne
TEKYLNX U CPeaHUX 3a UHTepBan apXMBUPOBAHUS 3HAYEHMI NapameT-
POB TEMNOHOCUTENS;

onpepneneHne 3Ha4YeHNN TENSIOBON MOLLHOCTM U KONMYecTBa TENSOThI B
TenrnocucTeme,

apXvBUpPOBaHME B 3HEProHe3aBUCUMOW NaMaTU pesynbTaToB M3Mepe-
HWUIA, BbIMUCIIEHUA N ANArHOCTUKM, @ TakKe YCTaHOBOYHbIX NapameTpoB;

WHAMKALMIO N3MEPEHHbIX, PACYETHbIX, YCTAHOBOYHbIX, ANArHOCTUYECKMX
N apXMBMPOBAHHbLIX NapameTPOB;

BbIBOA M3MEPUTESNIbHON, AMarHOCTUYECKOW, YCTAHOBOYHOW, apXMBHOW U
apyron nHpopmaumm Yepes nocrnegoBatenbHbii MHTepdenc RS-232;

BBO N UCMOJ1b30BaHME B pacyHeTax AOroBOPHbIX 3HaYEeHUN napamMmeTpoB
TenroHocuTen4d,

BO3MOXXHOCTb NPOrpamMmMHOro KOHUIrypupoBaHUsi CUCTEMbI U3MEPEHNIA
N pacyeToB C y4eTOM BMAa KOHTPONUPYEMOWN Tennocuctemsl 1 Habopa
ncnonb3yeMbix NepBuYHbIX NpeobpasoBaTernen pacxoda u Temneparty-
pbl;

aBTOMATUYECKUI KOHTPOMNb U WMHAMKALUMIO Hanuyuns HeucrnpaBHOCTEN
TennocYyeTynka, OTKa3oB NepBUYHbIX NpeobpasoBaTenent U HeLTaTHbIX
cuTyauui, a Takke onpeaeneHvne, MHOUKaUMIO 1 3anncb B apXuBbl Bpe-
MEeHW HapaboTKM M NPOCTOS TEMMNOCYETUNKA;

YCTaHOBKY KpUTEpMeB ouKcauum 1 BUOOB peakumn TennocyetTymka Ha
BO3MO>Hbl€ HENCNPABHOCTU UNN HewTaTHble cuTyaumm (HC);

3aLUUTY apXUBHBIX U YCTAaHOBOYHBIX AaHHbIX OT HECAHKLIMOHMPOBAHHOIO
pgocTyna.

Kpome TOro, Tenfioc4eT4nK NO3BOJIAET.

3afaBaTb pa3Hble anropmTMbl pacyeTa and OTONMUTEeSIbHOro M MeXOoTO-
NMNTENTIbHOIO CE30HOB;

3agaBaTb 3HA4YEHUs OaBneHUst TenroHocuTens B TpybonpoBogax wu
JaBrieHmne xornoaHon Boabl;
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- yCTaHaBNMBaTb [Ba pPa3HbIX 3HAYEHMS TeMMnepaTypbl XONOAHON BOAbI U
KaneH4apHble nepuoabl, B Te4EHNE KOTOPbIX MCMONb3YTCSA B pacyeTax
3TW 3Ha4YeHUs TemnepaTypbl.

Mpn HanMyMm cBOBOAHOrO KaHana U3MepeHus TemnepaTtypbl (Tak-
K€ He3afenCcTBOBaHHbIM AOMmKkeH ObiTb U KaHanm U3MepeHust pacxoaa)
[AonyckaeTcsl U3aMepeHne U apxXuBMpoBaHWE TemnepaTypbl Hapy»KHOro
BO34yXa.
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1.2. TexHn4YeCcKue xapakTepuCcTUKU

1.2.1. OCHOBHblE TEXHMYECKME XapaKTepUCTUKM TennocyeTtymnka (TCu) npu-

BeAeHbl B Tabn.1.

Ta6bnuua 1
3HaveHne
HanmeHoBaHne napameTpa Mpum.
napameTpa
1. KonnyecTtBo KaHanoB namMepeHus:
- pacxopa o3
- Temnepartypsl 0o 3
2. QnameTp TpybGONpoBoga HOMUHANbHbIN ot 10 go 200
3. mana3oH n3mepeHnsa cpegHero o6 beMHoro pacxoaa,
M3y ot 0,01 no 1 360
4. OnanasoH nsmepeHus Temnepatypsl, °C ot 0 go 180 Mpum.1, 2
5. nanasoH nsmepeHunsa pasHocTu Temnepartyp, °C ot 1 no 180 MNpum.1
6. QnekTponuTaHne TeN0BbIYUCINTENS aBTOHOMHOE cm.n.1.2.4
7. CpeaHsisa HapaboTka Ha OTKas, 4 75 000
8. CpeaHui cpok cnyx6ebl, net 12

NMPUMEYAHUA.

1. 3HayeHne napameTpa onpeaensieTcs TEXHUYECKMMMU XapakTepucTuKa-
MW NepBUYHbIX Npeobpa3oBaTtenen, BXoaAsWMUX B cocTaB TENocYeTYu-

Ka.

2. Bo3MOXHO n3MmepeHne n apxmBnpoBaHne temnepatypbl oT MuHyc 50 °C
(Hanpumep, TemMnepaTypbl HAPYKHOMO BO34yXa) NpU YKOMMIEKTOBAHUM
TennocyeTynka COOTBETCTBYHOLUM TepMornpeobpasoBaTenemMm conpo-

TUBJIEHUA.

1.2.2. Tennoc4yetumk obecneuymBaeT coxpaHeHne pesynbtatoB padboTbl TCu
3a npegbiaywmm nepuog paboTbl B apxnBax:

- yacoBom — 1080 3anucen (rnybuHa apxmea — o 45 cyTok);

- cyTouHOM — 60 3anucen (rnybuHa apxuea —

0o 2 mecsueBs);

- mecsa4HoM — 48 3anucen (rnybuHa apxmBa — 0o 4 ner).

Bpemsa COXpaHHOCTM apxMBHbIX, @ TaKkKe YCTaHOBOYHbIX [aHHbIX
Npwn OTKITKOYEHMM NUTaHNA (NONHOM pa3psae 6atapen) He meHee 5 ner.

1.2.3. YCTONMYMBOCTb K BHELUHUM BO34EWCTBYHOLWMM (pakTopam TensioBbIYUC-

nutens (TB) B paboyem pexunme:

- Temnepartypa okpyxatowiero so3gyxa ot 5 go 50 °C;

- OTHOCUTENbHAA BNaxxHoCcTb He 6onee 80 % npun TemnepaTtype ao 35 °C,

0e3 KoHaeHcauum Bnaru;

- aTMochepHoe gasnenue — 66,0 ... 106,7 kla;
- Bubpaumsa B gnanasoHe 10 ... 55 'y ¢ amnnutygon go 0,35 mm.
CrteneHb 3awmTtbl TB cootBeTcTBYET KOAy IP54 no TOCT 14254.
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YCTOMYMBOCTb K BHELUHUM BO3OEWCTBYIOWUM hakTopamMm ocTanb-
HbIX cocTaBnsaowmx TCY ykasaHa B 3KCnyaTaUuMOHHOW OOKYMEHTauumm

(30) Ha cooTBeTCTBYIOLLEE M3AENME.
1.2.4. OnektponutaHne TB obecneuymBaeTca BCTPOEHHOW GaTtapeen Hanps-
xeHnem 3,6 B, pasmepa C, emkocTbto 7,5 A-u.

Bpemsa paboThbl TB 6e3 3ameHbl 6aTapen — He meHee 4-X neT.
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1.3. MeTponormnyeckue xapakTepuUCTUKHU

1.3.1.

1.3.2.

1.3.3.

1.3.4.

Mpepenbl gonyckaemon abCOMOTHOM MOrpeLlHOCTU TennocyeTymKa
npy n3mepeHnn TemnepaTypbl TEMNNOHOCUTENSA At COCTaBNAOT:

A, =+(0,60+0,004-t),

roe t— temnepatypa TennoHocutens, °C.

Mpeaenbl gonyckaeMom OTHOCUTESIbHOW MOrpeLlHOCTU TennocyeTynka
npu mamepeHmn obbvema (mMacchl), cpegHero o6bLEMHOro (MaccoBoro)
pacxoga TensioHocuTensa coctaenaoT = 2,0 %.

Mpenenbl gonyckaeMon OTHOCUTENbHOW MOrpeLlHOoCTN TennocyeTymka
npyu U3MepeHUn TEMMOBOW 3HEPrMU B BOASIHBbIX CUCTEMAax TennocHab-
XeHuns cootBeTcTBYHOT Kraccy C no NOCT P 51649-2014, B agnanasoHe
pa3HOCTM TemnepaTyp COCTaBNAOT:

ot 10010 °C He bonee + 6,0 %:;
o1 10 go 20 °C He bonee + 5,0 %:;
oonee 20 °C He bonee + 4,0 %.

Mpenenbl 4onyckaeMon OTHOCUMTENbHOM MOrpeLlHOCTN TennocyeTymka
npu U3MepeHnn BpeMeHn paboThbl B pasfvyHbIX pexMMax COCTaBmsitoT
+ 0,01 %.
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1.4. CocTaB

CoctaB TC4 npu noctaeske — B COOTBETCTBUM C Tabn.2.

Ta6bnuua 2
HaumeHoBaHuWe 1 ycroBHble 0603Ha4YeHUs Kon-Bo MpumeyaHve

1. Tennosbluncnutens «B3JIET TCPB» ucnonHenna TCPB-033 1
2. NpeobpasoBartenb pacxoga 1... 3 | MpumeyaHwue 1
3. MpeobpasoBartens TemnepaTypbl 2 ... 3 | NpumevaHne 2
4. KoMnnekT MOHTaXHbIN 1 MpumevaHune 3
5. MacnopTt 1
6. KomnnekT akcnnyaTauMoOHHOM AOKYMEeHTaLmMu B COCTaBe 1 MpumevaHue 4

- PYKOBOACTBO NO 3KCMnyataumm

- UHCTPYKLMS MO MOHTaXy

NMPUMEYAHNA.
1. Tun n konn4ecTBo NpeobpasoBaTenen pacxona — B COOTBETCTBUM C 3a-
kKazoM. TwunoBas nocTtaBka — 3fIEKTPOMArHUTHbIE pacxogoMepbl

«B3JIET OP» ncnonnenns 3PCB-420J1 Tpebyemoro Tunopasmepa.
2. Tun npeobpasoBartenien TemnepaTypbl — B COOTBETCTBUN C 3aKa30OM.
3. CoctaB — B COOTBETCTBUM C 3aKa3oM. B koMNnekT MoryT BXOAuTb:

- kabenu ceasn TB ¢ npeobpasosatenem pacxoga (MP) n/unu npeobpa-
3oBaTtenem temnepatypsbl (MT); anuHa kabenen no 3akasy u3 TMNops-
paa: 6, 12, 20, 30, 40, 70, 100, 150, 200 m;

- NpUcoeanHUTENbHAA U YCTaHOBOYHAs apMaTtypa Afs MOHTaXa CcOoCTaB-
HbIX YacTen TCY Ha obObekTe.

4. JkcnnyaTaumoHHaa AOKYMeHTaums n kapTbl 3aka3a Ha TCY un apyryto
npoaykumo, Bbinyckaemyro ompmon «B3JIET», pasmelleHbl Ha canTte
no agpecy www.vzljot.ru.

Tam e pasMelleH nakeT nporpaMmm «YHuBepcanbHbIA MPOCMOTp-
LKK», BKIIOYMAKOLWMA B CBOW COCTaB MHCTPYMEHTAlbHYKO nporpaMmmy
«Monutop B3JIET TCPB-03X 63.01.03.XX» anga pabotbl ¢ npubopom
no nocrnegosaTenbHOMy UHTepdency RS-232.

10

S EsaeT


http://www.vzljot.ru/

1.5. YcTpoucTtBo u paboTta

1.5.1. MprHUMN paboTbl

Tennoc4yetumk «B3JIET TCP-M» ucnonHenus TCP-033, nocTpoeH-
HbIn Ha 6a3e TennosbluncnuTensa «B3JIET TCPB» sHeproHe3aBucumo-
ro ucnonHenna TCPB-033, npeacraBndetr cobon eanHbI KOMMIIEKC,
KOTOPbIN MOXET BbIMOMHATL M3MEPEHME N perucTpauuo napameTpoB
TENsoHOCUTENSA N KONUYeCcTBa TeNnsnoThbl B TensiocnuctemMax pasnmnyHom
KOH(purypaumn.

MpyHUMN OencTBUS TEnnocYeTYnKa OCHOBAH Ha M3MepeHuu nep-
BUYHbIX NapamMeTpoB TenroHocuTena (pacxoga v Temnepartypbl) ¢ no-
MOLLBIO MEPBUYHBLIX NpeobpasoBaTenen, yCTaHOBMNEHHbIX B Tpybonpo-
BoAax,  0bpaboTke pe3ynbTaTtoB U3MEPEHUN C YHETOM 3aJaHHbIX 3Ha-
YeHW OaBreHus B TpybonpoBodax M Apyrnx napameTpoB B COOTBET-
CTBUM C BblOpaHHbIM anroputMoM. CTpyKTypHaa cxema TennocyeTymnka
ncnonHenuns TCP-033 npuBeneHa Ha puc.1.

TennosbiuucnuTtenb TCPB-033

WHaukaTop [+—> =K
R [ Apxnsmonn |
KnaBunatypa—» |cuntbiBatens!
Mnata RS-232 |: ‘ij"_f; :I
nTi - TennoBblYMCIUTENSA | Mogem |
nT2 > [ “Agantep
coToBOM
| cBasm |
nT3 > -
A A A
nPi|| NP2|| NP3
[T, P — npeobpasogamerib memrepamypbi, pacxooa;
[K — nepcoHaribHbIU KOMIbromep.
Puc. 1. CTpykTypHasa cxema Tennoc4yeTyumka.

KaHanbl uamepeHus pacxoga n TemnepaTtypbl TEMMOCYETYMKA CO-
CTOSIT M3 NEepPBMYHOIO M3MepUTENbHOro npeobpasoBaTtens, NMMHUN CBS-
31 1 KaHana M3MepeHusi COOTBETCTBYIOLLErO NapameTpa B TennocyeT-
YuKke.

B kayectBe P B cocTaBe TennocyeTymMka MOryT MCNONb3oBaTbCs
3MeKTPOMarHUTHble, YrbTpa3BYKOBbIE, BUXPEBbIE MMM OCHOBaHHbIE Ha
WHBbIX PU3MYECKUX MpUHUMNax npeobpasoBaTenu pacxoda WM pacxo-
AOMepbl, UMEeLME MMMNYIbCHbI BbIXOA,.

B kavectBe [T moryT ucnonb3oBatbCa TepMonpeobpasoBaTtenmu
COMpOTUBIEHUSA nnaTnHoBbIE c pasnuYHbIMU 3Ha4YeHNsIMHn
HOMUWHarbHOW cTaTtuyeckon xapakrtepuctukm (HCX), nogknioyaemsblie K
TennocyeTyYnky no 4-npoBogHon cxeme. [ns kaHanoB W3MepeHus
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TemMnepaTtypbl, BXOAAWMX B  OOHY  Tennocuctemy, [OOJDKEeH
MCNONb30BaTbCA  KOMMMNEKT  npeobpasoBaTtenein  Temneparypbl,

UMEKLWNA  HOPMUPYEMYHO  MOTPELUHOCTb  U3MEPEHUs  pPasHOCTU
TemnepaTyp.

BHelwHMe cBA3K TennocyeTymka OCyLEeCTBIATCA Mo MHTepdency

RS-232, nogknoyeHne K KOTOPOMY BbIMOMHAETCA Yepe3 pasbeM Ha
kopnyce TB.

[BYCTpOYHbIN Xngkokpuctannmyeckmn nugukatop (XKKW) obecne-
ynBaeT BbIBO andaBmUTHO-LMEPPOBOMN NHopMaunn. PaspagHoCcTb UH-
AVKauMu napaMmeTpoB Ha guchnnee TennocyeTynka npmseneHa B NMpu-
noxexuu b.
1.5.2. OpraHusauust U3MepeHUn n pac4yeToB

1.5.2.1. Cuctema uM3MepeHUn K pacyeToB TensiocHeTymka ABNAETCs MHOro-
YPOBHEBOW M HacTpaumBaeTCca B COOTBETCTBMM CO CXEMOW y3na y4veTta,
T.e. B COOTBETCTBUM C pacnpegeneHnem npeobpasosarenen pacxoga v
TemnepaTtypbl MO TpybonpoBoAamM KOHTPOSIMPYEMOW TEensoCUCTEMBI.
CTpyKTypa OCHOBHbIX U3MEPEHMUI N pacyeToB NpuBeLeHa Ha puc.2.

Tpy60nposodbi KOHMPONUPyeMol mennocucmems!
[mP1|{nP2|[nP3| |[nT1|[NT2 || NT3 |
Y v Y v v Y

M3MepeHue nepeuyHbIX napaMempos meniioHocumens 8 mpyéonposodax
N3mepsieMble napameTpbi

Q1 Q2 Q3 t1 n3m t2 n3m t3 n3m

Y v vy vy v v

BbI4uCHieHUe 8MOpUYHBIX NapaMempog mensioHocumensi 6 mpy6onpogodax

Bblumcrsiemble napameTphl Ycranasnusaemble napameTpbl
a) 4ns pacyeToB
V1,2,3 =f (Q1,2,3) P ]
£(G ) 1,23 ' ' xB
m =
123 123 t1’2’3 [OroB.
G235 T Q23 P123) t xe auma
P123~ f (t1,2,3’ P1,2,3) t xe neto
hyos=F(t 53 Piss) 6) ana HC
pXB = f (tXB’ PXB) tl,2,3
hXB = f (tXB’ PXB) Gl,2,3

-

BbI4UCHeHuUE napamempog menocucmems!
BbluMCsieMble napameTpbl
W1, W2, W3, W4, W5, W6
El, E2, E3, E4, E5, E6

Puc. 2. CTpykTtypa cuMcteMbl U3MEepPEeHUN U pacyeToB.

1.5.2.2. \amepeHune nepBuYHbIX NapamMeTpoB TensioHocuTens (pacxoga obbvem-
Horo Q mn TemnepaTypbl t) BbINOMAHAETCA C NOMOLLbO nNpeobpasoBaTte-
nen MP1 (2, 3) n MT1 (2, 3), yCTaHOBMNEHHbLIX B KOHTPONMPYEMbIX TPY-
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6onpoBogax. [na namepeHuss NepBUYHbLIX NapaMeTpOB TEMOHOCUTENS
Heo6XxoaMMO YCTaHOBUTb NapamMeTpbl (PYHKLMOHUPOBAHUS KaHanoB
n3mepeHns o6 bLEMHOro pacxofa U TeMnepaTtypbl TENOCYETYMKAE.

Lindpposble nngekcol 1, 2 n 3 npeobpasoBaTenen pacxoga u TemM-
nepaTypbl, U3MEPSEMbIX N BblMUCNSEMbIX NapamMeTpoB TENSIOHOCUTENS
0603Ha4alT UX COOTBETCTBME KOHTpOnMpyemomy TpybonpoBoay (BeT-
BW TENMOCUCTEMbI). OTO COOTBETCTBME AOIMKHO cobniogaTbcsa npu noa-
KntoveHum npeobpasoBaTenen pacxoga n tTemnepartypbl kK Bxogam TB.

1.5.2.3. [1ns Bbl4MCNEHNS BTOPUYHBLIX NapamMeTpoB TennoHocutensa (obvema V,

Maccbl m, NAOTHOCTU P U Ap.) UCMOMb3YTCA NpeobpasoBaHHble 3Ha-
YeHust pacxoda v TemnepaTypbl — 3Ha4YeHus, onpegensemMble ¢ y4eToM
BO3HUKLLMX HELUTaTHbIX CUTyaLMA B KOHTPONMPYEMOW Tennocucteme, a
Tarkke otkasoB [P wn IMT, ana 4yero B TennoBblYMCNIUTENE 3a0aloTCs
ycnosust (kputepun) HC n peakuum TCY Ha ux BO3HWMKHOBeHWe. [lpu
oTcyTcTBMM OTKa3oB U HC npeobpasoBaHHOe 3HayeHWe paBHO U3Me-
pPEeHHOMY.

[ns pacyeTa BTOPWUYHbLIX NapaMeTpPoB HEOOXOAMMO Takke BBECTU
B TEMNJOBbIMUCIINTENb OOTOBOPHbIE 3HaYeHust pacxoga GporoB (Qao-
roB), TemnepaTypbl tAOroB 1 aaeneHnss P B KOHTponmpyembix Tpybo-
npoBoAax.

lMpeobpa3oBaHHOE 3HAYeHNe TemnepaTypbl TENNIOHOCUTENS B TPY-
bonposoge 1 t1npeo6 NporpaMMHO MOXET ObiTb Ha3HaA4YeHO ANis Bbl-
4YncrneHns BTOPUYHbLIX NapaMeTpoB TENMOHOCUTENSA B TpybonpoBodax 2
n 3, a npeobpa3oBaHHOE 3HAYEHWE TemnepaTtypbl TENSIOHOCUTENS B
TpybonpoBoae 2 t2npeob — B Tpybonposoae 3.

1.5.2.4. MNpn HeobxoaMMOCTN BBOAATCSA AOrOBOPHbIE 3HAYEHNSA AaBrneHnsa PxB u

1.5.2.5.

TemnepaTypbl tXB ANs UCTOYHMKA XONOAHOW BoAbl. [nst TemnepaTtypbl
XOnoAHoM BoAdbl MOryT OblTb YCTaHOBMEHbl ABa pasHbiX 3HAYEeHUs
t XB 3MMa 1 t XB NeTO, a Takke 3afaH KaneHgapHbIn nepuoa, B Teye-
HMe KOTOPOro UCMOoNb3yeTcs B pacyeTax 3HaYeHue t XB neTo.

Mpumeyanue. MNMpn OTCYTCTBUN NPSIMOrO U3MEPEHUS TEMNepaTy-
pbl XONOAHOW BOAbI HA UCTOYHUKE 3HAYEeHME TEMSIOBOM 3HEpPrmn B OT-
KpbITOW Tennocucteme, onpenernieHHoe TensoCYETYNKOM C MCMONb30-
BaHMEM 3HTanbMUM XONIOQHOM NMOAMNUTOYHOM BOAbI, MOXET BblTb CKOp-
PEKTUPOBAHO B COOTBETCTBUM C YTBEPXKAEHHOW YCTAHOBNEHHbLIM Obpa-
30M MeToauKon, B TOM 4ucne, B cootBeTctBun ¢ FOCT P 8.592.

HesapencTBoBaHHbIE ANs onpeferieHnsi napameTpoB TEnnoCUCTEMBbI
KaHanbl M3MepeHnsa pacxofda OOIDKHbl OblTb OTKMOYEHbI NPOrpamMMHO
(ycTaHaBnuBaeTca 3HaveHWe HeT AnA napametpa WMcnonb3yetcs
MPx). B npotneHom cnyyae TCy onpenensiet otkas 1P B 3TOM KaHane.
B oTKNoYeHHbIX KaHanax 3Ha4YeHue pacxoga paBHO HyIHo.

MporpaMMHOe OTKMOYEHME KaHanoB W3MepeHust TemnepaTypbl
Npou3BoANTCS NYTEM Ha3HayYeHUs Npeobpas3oBaHHOMY 3HAYEHUIO TEM-
nepaTtypbl tnpeo6 OroBOPHOrO 3HAa4YEHMS tAOroB.
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1.5.2.6.

1.5.2.7.

NMPUMEYAHUME. PekomeHayeTcs B OTKMHOYEHHbIX KaHanax uame-
peHus TemnepaTypbl NapamMeTpy taoros, HE UCMNOMb3yEMOMY B pacye-
Tax, NpucBamBaTb HyNeBOE 3HaYeHMe.

He3agencTBoBaHHbIE KaHanbl UAMEPEHUST pacxofa U TeMnepaTypbl
MOryT GbITb MCMONb30BaHbl AN U3MEPEHUS KaKUX-NIMOO AOMONHUTENb-
HbIX NapameTpOB.

Bo3MoOXHO wn3aMepeHne TemnepaTypbl HapyxHoro Bosgyxa. [lpu
3TOM peKoOMeHAyeTCs NPOBepUTb 3HaYeHUs HwxkHen (HKH. auan. t) u
BepxHer (Bepx. gmnan. t) rpaHuLbl Anana3oHa namMepeHnin, 3agaHHole B
TB ansa gaHHoro kaHana.

BbluMcneHne napameTpoB TEMNIOCMCTEMbI MPOM3BOAUTCA MO pacyeT-
HbIM popMmynam, yCcTaHaBnMBaeMbiM B TEMMOBLIYUCINTENE B COOTBET-
CTBUM CO cCxeMoW yana ydyeta. [laBneHne PxB n Temnepatypa txB B
aTux dpopmynax obosHavarotca nHgekcom 0: Po 1 to COOTBETCTBEHHO.
TunoBble CXemMbl M3MEPUTESBbHbIX CUCTEM U COOTBETCTBYIOLLUME UM afl-
roputMmbl pacyeTta npuseeHsl B MNMpunoxeHun [1 HacToswero pykosoa-
CTBa NO 3KCnnyaTaumm.

B TennoBbluMcnMTENE NpeaoycMOTPeHO ABa Buaa opMyrn pacyeTta
TENNOTbl: 3aAaHHbIe 1 NeTHUe.

«3agaHHble» opMyIibl NOMb30BaTeNb MOXET YCTaHaBnMBaTh (BU-
AON3MEHATb) C KnasBuaTypbl MO0 MO MHTepdency B COOTBETCTBUM C
KOH(purypaumen TensioCUCTeEMBI.

Mo «3agaHHbIM» bopMynamM NPoOU3BOAUTCA pacyeT:

- Konn4yecTBa TeNNOTbl B OTAENbHbIX BeTBAX Tennocuctemol W1, W2, W3

(He coxpaHsieTcs B apxuBax);

Konuyectea notpebnsemoro tenna W4, W5, W6 (coxpaHaeTcs B apxu-
Bax).

«3agaHHble» dopmynbl pacdeta W1, W2, W3 gnsa oTaenbHbIX
BETBEN TensocncTeMbl MOryT BbITb BbiOpaHbl U3 criegytowiero Habopa:

-W1 (2, 3)=0;

-W1 (2, 3) =mi- hg;

-W1 (2, 3) =mi- hk=m;j- hy;
-W1 (2, 3) = mi- (hk = hi);

-W1 (2, 3) = (mi—mj) - hg;

- W1 (2, 3) = (mi=m;j) - (hk = hi),

roe I, ],k 1=0,1, 2, 3.

«3agaHHble» dopmynbl pacdeta W4, W5, W6 ans Tennocuctemsl
B LerioM MOryT ObITb BblGpaHbl U3 crnefytowlero Habopa:

- W4 (5, 6) = 0;

- W4 (5, 6) = Wj;

- W4 (5, 6) = Wi — Wj;
- W4 (5, 6) = Wi + W,

roe i, j MOryT npMHMMaTb 3Ha4YEeHUS:
14
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-i,]=1, 2, 3 - npwv BbluncneHum W4,

-i,)=1, 2, 3, 4 — npu BbluncneHmn W5;

-i,j=1, 2, 3, 4, 5 - npu BbluncrneHnn We6.

1.5.2.8. «JleTHue» dopmyrnbl npegHasHa4vyeHbl AN pacveTa TennoTbl, 3aTpa-

YyeHHon Ha NBC B MeXOTONUTENbHLIN CE30H B TENNOCUCTEME C ABYMS
Tpybonposogamn. dopmynbl 3amkcnpoBaHbl B TB, n3MeHaTbLCA Nonb-
30BaTefneM He MOryT M Ha MHAMKaTope He oTobpaxarTtcsa. B apxmuax
coxpaHsaTcsa 3HadeHna W4, W5 n W6.

duKcUpoBaHHbIe «NeTHME» OPMYyIbl pacyeTa UMeroT BUA:
-W1=mzi- (h1—-ho); W2 =m2- (hz2 - ho); W3 =0;
-W4 =W1;, W5 =W2; W6 = W1+ W2.

1.5.2.9. [1ns onpegeneHunsa notpebnseMon TennoBON 3HEPTMN B OTOMUTENbHbIN
Ce30H, Korga BedeTcsa yyeT TennonotpebrneHus Ha OToNneHue U Ha
MBC, n B MeXOTONUTESbHLIN CE30H, Koraa OTCYTCTBYEeT OTOMSIeHne U
BedeTcsa yyeT TennonotpebnerHns Toneko Ha MBC, AomKHbI NCNONb30-
BaTbCA pasHble Habopbl hopmyn.

M3meHeHne Habopa dopmMyn npu nepexone oT OTOMUTENBHOIO K
MeXOTONUTeNbHOMY Ce30HY (nepexode «3uma / neTo») BbINOSHAETCA
nmbo nyTem MU3MEHeHUs «3afaHHbIX» opMyr, NMBO nyTemM 3ameHbl
«3adaHHbIX» opmyn Ha «netHne». CMeHa «3agaHHbIX» hopmyn Ha
«JNeTHME» BO3MOXHa No nHtepdency RS-232 B pexume PABOTA.

MPUMEYHAHWE. Tpu ncnonb3oBaHMM B MEXOTOMUTESbHLIN Ce-
30H «NeTHUX» opmyr, a B OTOMNUTENbHbLIN CE30H — «3afaHHbIX»
dopmyn nog ogHUMU U Temu xe obosdHaveHuamu (MP1, MT2 n 1.40.)
AOJIMKHBI MCMOMNBb30BaTbCA OOHU U Te Xe AaT4uKM pacxoja u temnepa-
Typbl.

Ansa Tennocuctemsl ¢ 2-ma TpybonpoBogamMu BO3MOXHO UCMOSb-
30BaHWe yHuBepcarnbHOro Habopa «3agaHHbix» dopmyn, obecneyn-
BalOLLLEero aBTOMaTUYECKOE N3MEHEHNE anropnuTmMa pacyeTa Tenna npu
nepexogax «3uma / neto» n «neto / a3umax» npu Hanu4Mm B obpaTtHomM
TpybonpoBoge TennocMCTeEMbl pacxogoMepa PeBEPCUMBHOMO UCMOSHe-
HUA C ABYMSA UMMYNbCHO-4aCTOTHbIMKU Bbixogamu. M3ameHeHne anro-
puTMa pacdeta NPOUCXOAUT NPU U3MEHEHUWN HanpaBfeHWsa NoToka B
obpatHom Tpybonposoage. lNpumep HacTponkn TB ana aBTomatunye-
CKOW CMEHbI anropuTtMa pacdeTta Tenna npueegeH B 4actu |l pykoBoa-
cTBa Mo 3Kcnnyataumm Ha Tennosblumcnutens «B3JIET TCPB» wuc-
nonHeHnsa TCPB-033.

1.5.2.10. Ans onpenenenus pacxoga, notpebnsemoro Ha NBC TennoHocutens,
B TCuy npegycMoTpeHbl ABa anroputMa:

-no G1, G2;
- no MNP3.

Anroputm no G1, G2 cnegyeT Ucnosib3oBaTb MNPU pPy4HOM nepexo-
ae «3uma / netox». MNpun atom pacxon Boabl B cucteme NBC G3 B oT0-
NUTENbHBIN CE30H (NPY MCNONb30BaHUN «3adaHHbIX» hopmMyr) paccum-
TbIBA€TCHA KaK pa3HOCTb pacxofoB BoAabl B npsiMom G1 n obpatHom G2
TpybonpoBoge: G3 = G1 — G2. B mMexoTonuTenbHbI Cce30H (Npu nc-
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Nofib30BaHUN «NEeTHUX» OopMys) pacxon cuuTaeTcs No dopmyne:
G3=G1+G2.

Mpn ncnonesosaHum anroputma no NP3 pacxog B cucteme NBC
G3 onpegensieTcsa No nokasaHusaMm npeobpasoBaTtens pacxoja, ycra-
HOBMEHHOr0 B COOTBETCTBYKLWEM Tpybonposoge. [aHHbI anroputm
cnegyeT MCNonb3oBaTb M NPW OpraHM3auuMmM aBTOMaTUYECKOW CMEHDI
anroputMa pacdeTa Tenmna npu nepexogax «3uvma / neto» n «neto /
31may.

1.5.2.11. B TCY npegyCcMOTpPEHO BKITKOYEHWE / OTKIToYeHe PyHKLMM aBTOMaTuU-
YecKoro nepexoga Ha «3uMMHee» U «neTHee» Bpems. Mpu BKNOYEHUM
dyHKUMN aBTOMATUYECKOro nepexoia Ha «3MMHee» U «reTHee» BpeMs
NPOUCXOAUT aBTOMaTUYECKNA NepeBos NPMOOPHbIX YaCcoB:

- Ha OAWH Yac Hasapg — B 2:59:59 B nocnegHee BoCKpeceHme oKkTabps;
- Ha oaunH Yac Bnepe — B 1:59:59 B nocneaHee BockpeceHne mapTa.

1.5.2.12. Kpome mnamepeHun n pacyeToB NapamMeTpoB, B TeNnoBblMUCIIUTENE
BeJeTcsa yydeT BpeMeHn HapaboTkm n npoctod TCu, BpeMeHn OoTkasa
npeobpasoBartenen pacxoga, sBpemeHu Hanndna HC.

1.5.3. Pexxumbl ynpaBneHus

1.5.3.1. Tennocyetunk «B3JIET TCP-M» 3HeproHe3aBMCUMOro WCMNOSTHEHUS
TCP-033 nmeeT Tpu pexuma ynpasreHus:

- PABOTA — skcnnyaTaunoHHbIA PeXnM (pexnm nonb3oBaTens);
- CEPBUC — pexum noaroToBKM K aKcnfyaTaumm;
- HACTPOWIKA — pexuM I0CTUPOBKM 1 MOBEPKM.

PexnMbl oTnmnyalTcs ypoBHEM A0CTyNa K MHopmaummn (CocTaBoM
UHAMUMPYEMOW Ha gucnnee UHPOpMaLMn 1 BO3MOXHOCTSAMU MO U3Me-
HEHWIO YCTAaHOBOYHbIX MApPaMeTPOB TEMNNOCHETYMKA).

Hanbonbwmm npuoputeTom obnagaet pexum HACTPOWMKA. B
3TOM peXxmnmMe MHANLUPYKTCA BCE NapamMeTpbl U BO3MOXHA Moandurka-
LUMsa BCEX YCTAHOBOYHbIX MapamMeTpoB. HauMeHbLMM npuoputeTom 06-
napaet pexum PABOTA.

Bo Bcex pexumax BO3MOXEH MPOCMOTP U CYMTbIBAHME 3HAYEHWUI
apXvMBUPYeEMbIX NapameTpoB.

YnpaeneHne paboton TCY B pasfnyHbIX peXmMmax MOXET OCy-
wecTBNATbCs NMBO C KnaBuaTypbl C MOMOLLBI CUCTEMbI MEHIO U OKOH
WHOMKaUMN pa3HOro YpoBHS, OTOBpaxaembiX Ha AUcnnee nHgukaTopa,
nmbo ¢ NMOMOLLbIO NEePCOHANbHOr0 KOMMbKOTEPA MO nocnegoBaTesibHO-
My nHTepgency RS-232. CoctaB 1 CTPYKTYypa OCHOBHbIX MEHIO Npuse-
AeHa B YacTu |l pykoBoacTBa Mo 3KcrnyaTaumMm Ha TennoBblYUCNTENb
«B3JET TCPB» ncnonHexnns TCPB-033.
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1.5.3.2. Pexxum PABOTA — aT10 pexxum akcnnyataumm TCY Ha o6bekTe.

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocMaTt-
puBaTb:

a) namepsiemble 3Ha4YeHUsI NapamMeTpoB: pacxoda 06GbEMHOro 1 MaccoBoO-
ro, Temneparypbl, 0Gbema, Macchl, KONM4YecTsa TennoTbl U TEMNroBOK
MOLLIHOCTY;

6) 3afaHHble 3HaAYeHUs TeMnepaTypbl U AaBNEeHUs AN UCTOYHMKA Xonoa-
HOWM BOAbI, NapameTpbl KaHaNoOB U3MEPEHMS pacxoda U TeMnepatypbl,
anropuTMbl pacyeTa «3afaHHble», KpUTEepUU U BUAbl peakuuin Ha He-
LUTaTHbIE CUTyauuu;

B) napameTpbl PyHKUMOHUPpoBaHUSA TCu:
- TeKyLLee BpemMs 1 aaTy;
- NapamMeTpbl CBA3M N0 UHTepdency RS-232;

- 3Ha4YeHUs1 BpeMEeHU HapaboTKK, NMPOCTOS U HELUTATHbLIX CUTyaLMA, OTKa-
3a NpP;

- 3HAKOMO3NLMOHHbIN KO COCTOSIHNA U3MEPEHUN;

- 0aThl Nepexoda Ha «3MMHee» U «rneTHee» Bpemsl ONnA TEKyLlero unu
3afjaHHOro roaa.

B pexxume PABOTA nonb3oBaTtesib Takke MMeeT BO3MOXHOCTb:
a) UBMEHSATD:

- napameTpbl CBA3N No MHTepdency RS-232 (ckopocTb obMeHa, agpec
npubopa B ceTun, 3afepXKy, BUA ynpaBreHuss OOMeHoM, TUn coeanHe-
HWA NO MHTEepdENCy, YMCO 3BOHKOB A0 OTBETa npubopa no Mmoaemy);

- €AVHULBI U3MEpPEHUs Ans oToOpakeHUs1 3HaYeHUn TennoBON MOLLHO-
CTU N KONMMYEeCTBa TENMOThI;

- NOEHTUMKALMOHHBIN HOMEpP 0b6bekTa, KOHTponupyemoro TCuy;
- Bua meHio U3M npu oTobpaxkeHnn Ha nHanKaTope;

0) 3agaBaTb nporpaMmMHoO No RS-232 Tnn pacyeTHbIX (POpMyn: «feTHUE»
UNn «3agaHHble;

B) paspellatb / 3anpeliaTb aBTOMaTUYECKMI Nepexod Ha «3UMHee» U
«neTHee» BpeMsi (paspelleHne / 3anpeleHme aBToMaTU4Yeckoro nepe-
X0[4a BO3MOXHO TOMbKO B TEYEHME «3UMHEro» BPEMEHN);

r) KOppekTnpoBaTb (HE Yalle OOQHOro pasa B CYTKWU) TEKylLlee BpeMsi Ha
+ 60 c (moctynHo Tonbko B pexume PABOTA).

1.5.3.3. Pexxum CEPBUC — aT0 pexunm noaroToBKM K aKCnnyatauum (HacTporka
TEennocyeTynka B COOTBETCTBMM C BbIOpAHHON CXEMOWN N3MEPUTESBbHOMN
CUCTEMBI).

B pexume CEPBUC gononHMTENbHO K BO3MOXHOCTSM B peXuMMe
PABOTA nonb3oBaTenb MOXET:

a) NnpocMaTpuBaTb 3HAYEHMS1 SHTANbNUK, MNIOTHOCTU, U3MEPEHHON TeMne-
paTypbl M YacToTbl CregoBaHUs MMMNYINbCOB HA BXOAE TEnnoBbIYUCN-
Tens;
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6) ycTaHaBnueaTb:

- TEKyLLMe 3HaYeHNs1 BpEMEHM U AaTbl NPUOOPHbLIX YacoB;
- paspelueHune / 3anpeLleHme aBTOMaTUYECKOro Nepexoda Ha «neTHee»

N «3MMHEE» BpemMAa He3aBUCUMO OT BpeMEHU roaa;

napameTpbl U pexumbl paboTbl KaHaNoB M3MeEpeHUs TemnepaTypbl
(ycTaHaBnmMBaTb «neTHee» WUNKN «3MMHee» 3HadYeHue TemnepaTypbl XO-
nogHoW BOAbl M 3adaBaTb BPEMEHHOM MHTEpPBAsl €e MCNofib30BaHUs,
BKMNtOYaTb MPOrpaMMHO KaHanbl M3MepeHusi TemnepaTypbl, 3ajaBaTb
3Ha4YeHMe HOMMHANbHOW CTaTMYECKOW XapaKTepUCTUKM npeobpasoBa-
HUS NpUMEHsIEMbIX NpeobpasoBaTtenen TemnepaTtypbl, ycTaHaBIMBaTb
BEpPXHEE U HWXHee 3Ha4yeHuUs ananasoHa M3MepeHus TemnepaTypbl,
AOroBOPHbIE 3HAYEHMs1 TeMnepaTypbl MO KaHanam, 3agaBaTtb BUA peak-
ummn Ha otkas IMT);

- 3HayeHWe OaBneHUst XONoAHOW BoAbl M JOrOBOPHbIE 3HAYEHUS OaBre-

HUA MO pacHeTHbIM KaHanawm;

- napamMeTpbl U pexuMbl paboTbl kaHanoB M3MepeHusi pacxoda (BKIto-

YyaTb NporpaMMHO KaHarbl U3MepeHus pacxoaa, 3agaBaTb NPOrpaMMHO
PEXNM BXOAHOIO Kackada: akTUBHbIA / MacCUBHbIN; Ha3Ha4yaTb aKTUB-
Hbll YPOBEHb CUrHama: BbICOKMW / HWU3KWUWA; 3adaBaTb OSIMTENbHOCTb
NpoOBepKM, yCTaHaBnMBaTb 3HAYEHUS KO3 PUUMEHTOB npeobpasoBa-
HWUS, 3aJaBaTb apxXvMBUPOBaHWE Macchl NMMOO obbema, [oroBOpPHbIe
3HaYeHNs1 pacxodoB, 3adaBaTb BUA peakuumn Ha oTkas [1P; Bknwovyatb /
He BKMo4YaTb B pacyeTbl U3MEPEHHbIE 3HAaYEHUS PacxoaoB);

- TMN pacyeTHbIX dopmyn («neTHme» / «3agaHHbIe»), popMyn pacyeTa

pacxoga sogbl Ha 'BC ¢ knasuatypsl;

- yCnoBua 1 peakumn Ha HelwTaTHblIe CUTYyaUun;

B) BBOAMTb Npu HeobxoammocTn 3aBoackme Homepa MNP wn MT;

r) oCTaHaBnMBaTb (3anyckaTb) HakonneHne obbeMoB, Macc, KonmyecTea

TennoThl,

A) OBGHYNATb 3HaYeHUs NapamMeTPOB HAKOMSIEHWS;

e) yctaHaBnueaTb nepuos obpaboTkM pesynbTaToB U3MEPEHUn Ans pe-

xvma PABOTA u pexumos CEPBUC, HACTPOWKA;

)K) o4ynLaTb apxXmBbl.

1.5.3.4.

1.5.3.5.

B pexxume HACTPOWKA umMeeTcsi BO3MOXHOCTb MpOCMaTpuBaTh BCe
BblLLENEepPEeYNCNEHHbIE BENMYNHBI U NapaMeTpbl.

B pexume HACTPOWKA gononHutensHo Kk pexumam PABOTA u
CEPBWC moxeT nponsBoanTbCA NoBepka TENSIOBLIMUCIIUTENS C HOCTU-
POBKOW KaHanoB M3MepeHus Temrnepartypbl nytem BeBegeHus B TB co-
OTBETCTBYIOLLUMX MOMNPaBOK, a TakKe BBOL 3aBOACKOro Homepa npubo-
pa. Bo3aMOXHO Takke BBeAeHWe nonpaBku A4S NpubopHbIX YacoB.

Moandukaumsi yCTaHOBOYHbIX MapaMeTpoB, LOCTYMHbIX B peXumax
PABOTA n CEPBUC, He BnnMseT Ha MeTponormyeckne xapakTepucTumku
TCuY 1 MOXeT Npon3BOANTLCHA NpU HeobxoammocTn Ha obbekte. [la-
pamMeTpbl HacTponkn n kanubposku B pexnmax PABOTA n CEPBUC
HEeOOCTYIMHbI.
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1.5.3.6. Pexxum ynpaBneHusi 3agaetcs KomOMHauuen Hanmyus / oTcyTCcTBuA 3a-
MblIKaOLWMX NepeMbld4eK Ha KOHTaKTHbIX Mapax paspelueHns moamndu-
Kaunn kannbpoBOYHbIX N (PYHKUMOHANbHbIX NapamMeTpoB.

MopsiAoK yCTaHOBKM PEXMMOB ynpaBreHnsa ykasaH B Yyactu Il pyko-
BOACTBA Mo akcnnyatauumn Ha TennoBbluncnutens «B3JIET TCPB» uc-
nonHenns TCPB-033.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. TennoBbIYUCIUTENb

1.6.1.1. TexHNn4Yeckne xapakTepuUCTUKN N ONncaHne TenmnoBblMUCINTENS, a TaK-
e nopsgok ynpaeneHus UM npuBeaeHbl B AOKYMeHTe «TennoBblunc-
nntens «B3JIET TCPB». WUcnonHenne TCPB-033. PykoBoacTtBo no
akcnnyatauuu. Yactb I, lI» B84.00-00.00-33 P3. TennoBbluucnutenb
«B3JIET TCPB» mncnonHenna TCPB-033 npeactaesnset cobon MUKpO-
NPOLECCOPHbLIN  N3MEPUTENbHO-BbIYMUCIINTENBbHBIM BNOK C >KUAKOKPK-
CTanMM4yeCcKMM MHONKATOPOM N KHOMOYHOW NaHenblo yrpaBneHus.

TennoBblMUCNTEND BbIMOMHSET:
- NpeobpasoBaHme n 0bpaboTKy curHanos, NonyyYeHHbIx ot MNP n MT;

- BTOPUYHYIO 06pabOoTKy M3MEPEHHbIX 3HAaYEHU NapaMeTpoB U BblYMC-
neHve TeNNoBbIX NapamMeTpPoB MO YCTaHOBMIEHHbIM (hOpMyIaM pac4yeTa;

- apXMBUPOBAHME N XpaHEHME B SHEProHEe3aBMCMMOWN NamMsaTU pesyrbTa-
TOB U3MEPEHUIA, BbIYUCIIEHUI U YCTAHOBOYHbLIX NapamMeTpoB;

- BbIBOJ U3MEPUTENbHON, apXMBHOW, ANArHOCTUYECKON M YCTaHOBOYHOM
nHdopmauum Ha gucnnen XKW n yepes nocnepoBaTenbHbI UHTEP-
denc RS-232;

- aBTOMaTUYECKUIN KOHTPOSMb WU MHOWKALMIO HanMyusi HEMCNpPaBHOCTEN B
TCY 1 HewTaTHbIX CUTYaUUN (HELWTAaTHbIX PEXUMOB paboTbl Tennocu-
CTEM).

1.6.1.2. lNocnenoBaTtenbHbI NHTEPENC

MocnepoBaTenbHbIn MHTEpdenc RS-232 obecneunBaeT BO3MOX-
HOCTb AOCTyna K M3MepuUTenbHbIM, PaCYE€THbIM U YCTAHOBOYHbIM Napa-
MeTpaMm, BKno4vasi apxusbl. [1pn 3TOM BO3MOXHa Moaudukaums ycra-
HOBOYHbIX MapameTpoB. [locrnepoBaTesibHbIN MHTEPeNnc nogaepxu-
BaeT npoTtokonn MODBUS, npuHATLIM B Ka4ecTBe CTaHAAPTHOroO B Npu-
6opax dupmbl «B3JTET».

NHTepdenc RS-232 moxeT ncnonb3oBaTtbecs Ans:

a) pacneyaTKkm apXmMBHbIX U TEKYLLMX 3HAYEHUN U3MEPSIEMbIX NapaMeTpoB
Ha NpUHTEpe Yyepes nepcoHanbHbIn koMmnbtoTep (MK);

0) cunTbIBaHUS apxMBOB C MOMOLLBID apXMBHOro cuyutbiBaTens «B3JIET
AC» AC[1B-020;

B) HenocpencTBeHHon ceasu ¢ MNK:
- No kabent npu AnMHe NUHUK ¢Bs3n o 15 m;

- Nno TGJ'IGd.)OHHOVI JINHWK C NOMOLWbO MogemMa unnm pagnorimHimM ¢ NnomMo-
Lbo pagnomMmogema,

- No NHUK undposon cea3mn ctaHaapta GSM 900/1800 MI'y, ¢ noMoLLbo
agantepa cotoBou ceaAsn «B3JIET AC» ACCB-030.

[lanbHOCTb CBA3W N0 TenedOoHHON NMHUK, paguoKaHany u coToBoWn
CBSI3N OnpeaensieTcsi xapakTepuctnkamm tenedoHHON NUHUK, paauno-
KaHarna v kaHarna COTOBOM CBSI3M COOTBETCTBEHHO.
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MoakntoyeHne agantepa cotoBon cBa3nm ACCB-030 k nHtepdgency
OLMHOYHOro npmbopa unn K NMHUKU CBA3M rpynnbl NpnbopoB AaeT BO3-
MOXHOCTb NepefaBaTb MHPOPMAaLMIO MO KaHarny COTOBOMW CBA3N, B TOM
yncne n B VIHTepHeT.

Mcnonb3ysi KaHan cOTOBOWM CBsi3M, MOXXHO Ha ©ase nporpamMmMHOro
komnnekca «B3JIET CIl» opraHusoBbiBaTb AUCMNETYEPCKYO CeTb Ans
OLMHOYHBIX M/Unu rpynn NpubopoB Kak OAHOTUMHbLIX, TaK U PasHOTUM-
HbIX NO Ha3HaYeHUIO.

CkopocTb obmeHa no uHtepgency RS-232 ot 1200 go 4800 bBopg
ycTaHaBnmBaeTcs B npubope.

1.6.1.3. MMnynbCHble BXOAbl NpeaHa3HadYeHbl Ans nogknoyeHns npeobpasoBa-
Tenen pacxoga passivyHbIX TUMOB C UMMYITbCHBIM BbIXO4OM. KOHCTaHThI
npeobpa3oBaHNs UMMYNbCHbLIX BXO4OB MOryT yCTaHaBnmMBaTbCA B npe-
penax 0,0001...1000000 nmn/n ¢ warom 0,0001 nmn/n.

PekomeHgaumm no onpeneneHntio KOHCTaHTbl NpeobpasoBaHUs NM-
NynbCHOro BbIXO4a pacxogomepa, NOAKIHYaeMoro K TennoBblYUCN-
Tenw, npuseaeHs! B [NpunoxeHun B.

1.6.1.4. OnektponutaHne TB ocyllecTBnsieTca oT BCTpOeHHOW 6aTapeun Hanps-
XeHuem 3,6 B.

1.6.1.5. Bua tennosblumcnutena npueeneH Ha puc.A.1 lMNMpunoxeHus A.

[MnacTtmaccoBbIM KOpPNyC COCTOUT U3 ABYX YacTeWn: nvueBoWn, rae
pasMeLLeH 3MEeKTPOHHbIM  MOAyfMb TEennoBbIYUCNTENS, W 3agHewn,
npegHasHa4YeHHOW Ons pa3MeLLEeHns NOoABOASALLUMX CUrHarnbHbIX Kabe-
nen ¢ OTBETHbIMU YaCTAMM KOHTAKTHbIX KOJTOJOK.

[na kpenneHus Ha o6bekTe Ha 3agHen cTeHke kopnyca TB pacno-
NOXeHbl KPOHLITENHbI Ans yCcTaHOBKU Ha DIN-penky.

1.6.2. NMpeob6pa3oBaTenu pacxoaa

B kauectBe NP B coctaBe TC4 MOryT ncnonb3oBaTtbCa crnegylowme
nagenunsa pupmol «B3JTET»:
- 9neKkTpoMarHuTHble pacxogomepbl-cHetumkn «B3JIET 3P», «B3JIET
OP» mogndukaumsa Jlant My;
- yNbTpa3ByKOBble pacxogomepbi-cHeTunkn «B3JTET MPy;

OnucaHne npuHUMNa OENCTBUS N TEXHUYECKUE XapaKTEPUCTUKK
pacxo4oMepoB NpuBeAeHbl B oTAeNbHON J[.

AnvHa nuHun cBsasm TB ¢ ykasaHHbIMM pacxogoMepamu MoXeT
6b1Tb 40 300 M 1 6onee ¢ y4eTOM BbINOMHEHWS YCITOBUI COrflacoBaHns
Nno 3NeKTPUYECKMM napameTpam.

Kpome ToOro, B kadectBe [P gonyckaeTcs Mcrnonb3oBaTb Cregyto-
LWne pacxogomepbl C yHETOM METPOSIOrMYECKUX XapakTeEpPUCTUK U nNa-
paMeTpoB umnynbcHoro Bbixoga: BIIMC, BCT, BMI, CBGOM, BPTK-
2000, PM-5, TMpPoM, TOM, SONO 1500 CT, UFM 3030,
MTK/MNK/MTW, KAPAT-520, SMWP-NPAMEP 550. MakcumanbHas
ANMHa CBSA3M C yKasaHHbiMK [P onpegensieTcss TEXHUYECKMMU Xapak-
TepucTnKkaMmm UCnosib3yeMoro pacxogomepa.
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B kadectBe 1P B ogHOM TensocyeTyYnke MOryT WUCMOSb30BaTbCA
pacxogomMepbl pasfnyHbIX BUAOB U TUMOB.

1.6.3. NpeobpasoBaTenu Temnepartypbl

B coctaBe Tennocyetymnka B kadectBe 1T MOryT ncrnonb3oBaTbCcA
TepmonpeobpasoBaTenu COMpPOTUMBIIEHUA NAATUHOBbLIE PA3NUYHbLIX TU-
noB € 4-NpoOBOAHON CXEMOM NOAKIOYEHUS, TPEBYEMbIMM METpOornye-
CKUMU XapaKTepucTukamu, nogobpaHHble B napy, y4OBreTBOpSAoLME
YCIoBUAM NpuMeHeHnsa n obnagaromne ogHon 13 ykasaHHbIX B Tabn.3
HOMMHaIbHbIX CTAaTUYECKMNX XapaKTEePUCTUK Npeobpa3oBaHus.

Tabnuua 3

HomuHanbHoe 3HayYeHue
conpoTtmeneHuna nnaTtTmHOBOro

YcnoBHoe 0603HavyeHne HCX

Tep“:g;'poeﬁ’gf’zzf’%a‘“;e”” no FOCT 6651-94 no FOCT 6651-2009
100 100M, Pt100 Wi =1,3850 | Ptl00 o = 0,00385. °C -1
Pt'100 Wi = 1,3910 100M @ =0,00391-°C1
500 500, Pt500 Wi0 = 1,3850 | Pt500 o = 0,00385. °C -1
Pt'500 W10 = 1,3910 5001 o =0,00391-°C-1
1000 100001, Pt1000 Waig0 = 1,3850 | Pt1000 o = 0,00385. °C -1
Pt'1000 W00 = 1,3910 1000 @ =0,00391-°C1

B komnnekte ¢ TB moryT ucnons3oatbca MNT tnna «B3J1IET TICy,
KTC-b, KTCI1-H, KTMTP-01, KTMTP-05, TMT-7(-15), TMNT-1(-25), MeT-
paH-2000, TCI1, TC-b-P.
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1.7. MapkupoBka n nfioméupoBaHune

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

MapknpoBka Ha nuueBon naHenn TB cogepxut obo3HavyeHne u
HaumMmeHoBaHne TB, ToBapHbIN 3HAK NPeanpUATUA-U3rOTOBUTENS, 3HAK
yTBEPXAEHUS TUMNa cpeacTsa usaMepeHuns. 3aBo4CKON HOMep yKasaH Ha
nepegHen naHenn TB.

CocTaBHble YacTu TEMNMocYeTYMKa MMET MapKUPOBKY HaMMeHOBaHUS
(06o3Ha4yeHnst) COoCTaBHOW 4YacTW, TOBapPHbLIN 3HaK NpPeanpUATUS-
N3roTOBUTENS, 3HaK YTBEPXKAEHMS TUNa CPeAcTBa M3MEPEHMS U 3aBOf-
cko Homep. BoamoxkHa AononHuTenbHasi MapkMpoBka MOPSAKOBOrO
HOMepa — NpUHaANEXHOCTb Npeobpa3oBaTens COOTBETCTBYIOLLEMY Ka-
Hany M3MepeHusi 4aHHOro napameTpa.

Mpwn BbINYCKE 13 Npomn3BOACTBa Nocne noBepku Ha nnate TB (puc.A.3)
nnomoumpyeTca KoNna4yok, 3akpbiBalOLWMN KOHTAKTHYIO napy paspelle-
HUs1 MOAMdUKaLMM KannbpoBOYHbIX NapaMeTpPOoB.

Ha o6bekTte nocrne MoHTaxa v NpoBepkM PYHKLMOHUPOBaHUSA Tenso-
cYeTYMKa OOSMKHbI ObITb ONSTIOMOUPOBaHLI:

TENMNOBbIYMCNUTENDb — KONMNAYoK, 3aKpblBAKOLWNA KOHTAKTHYH napy
(pnc.A.3) paspelueHnsa moanmkaunmn yHKLMOHaNbHbIX NapaMeTpoB;

npeobpasoBatenu pacxoda U BEHTUNM BannacHbIX NMHUK, 06XoasaLwmx
Me;

npeobpasoBatenun temnepatypbl — kopnyc NT BMecTe ¢ Tpybonposo-
AOM.

[ns 3alWnTbl OT HECAHKLMOHUPOBAHHOIO A0CTYyNa npy TPaHCNOPTUPOB-
Ke, XpaHeHUn 1 3KcnyaTauum MoxeT nrnombupoBatbest kopnyc TB.
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2. NICMNONb30OBAHUE NO HASHAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

JKcnnyaTauusa TenfocdeTymka OOSDKHa NPOU3BOAUTBCH B YCIOBUSX
BO34ENCTBYIOLMNX (PAKTOPOB, HE MpeBbILAaoWnX AONYCTUMbIX 3Ha4Ye-
HWUW, OFTOBOPEHHbIX B .1.2.3.

KauecTtBo TennoHocuTensa (Hanuume M KOHLEHTpaums B3BeCeW, NOCTO-
POHHMX XUOKOCTEW 1 T.M.), @ TaKkKe COCTOsiHME TpybonpoBOaOB TENo-
CUCTEMbI HE AOSMKHbI MPUBOAUTD K MOSIBIIEHMIO OTIOXEHUN, BIINSAIOLLNX
Ha paboTOCNOCOBOHOCTb U METPOSIOrMYECKNE XapaKkTePUCTUKN npeobpa-
30BaTefnien pacxoda v tTemnepaTtypbl.

BHUMAHME! na obecneyeHus pabotocnocobHoctn TCuY ¢ anek-
TpomarHuTHbiMK P B Tennocucrteme ¢ yronbHbIM OUAbTPOM HeOobXo-
ANMO crneanTb 3a UCMPaBHOCTLIO YrofibHOro unbTpa.

HeobxoanMmMoCTb 3aWMTHOrO 3a3eMieHust onpegensdeTcsa B COOTBET-
cTBuUM ¢ TpeboBaHuamu rmaebl 1.7 «[MpaBun ycTponcTBa arekTpoycTa-
HOBOK» B 3aBMCUMOCTM OT HaNpsXKEeHUs NUTaAHUSA 1 YCIOBUN pasmelLe-
HusA npubopa.

MonHuesawmrta obbekTa pasmelleHnss npubopa, BbINOSIHEHHAA B CO-
oTBEeTCTBUMU C «MHCTpyKUMen no yCTPOMCTBY MOJSTHME3ALMTLI 30aHUN,
COOPYXXEHUA WM MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHaeT npubop OT BbIXxo4a M3 CTPOS NPU Hann4um
MOJTHMEBbLIX Pa3psi4OB.

ToyHasa u HagexHasa pabota NP obecneuymBaeTcsi Npu BbINOSTHEHUN B
MECTe MX YCTaHOBKM CreayroLmnX YCroBUi:

Ha BxoAe 1 Bbixoge NP gomkHbl 6bITb NPSMONMHENHbIE Y4acTKu TpyOo-
nposoga ¢ DN, paeHbim DN TP, gnvHon B cooTBeTCTBUM C TpeboBaHU-
amn 31 Ha gaHHbIM TUn MP;

- OTCYTCTBME CKOMMNEHUS BO3yxa B TpyOONpOBOAE;
- faBreHe TennoHocuTens B TpybonpoBoae AOMMKHO WCKMoYaTh raso-

2.1.6.

2.1.7.

obpa3oBaHue;

Tpybonposoa npu pabote TCyY Bcerga AosmkeH ObITb 3anoSfTHEH XNUOKO-
CTblo (TENNOHOCUTENEM);

HanNpPsHPKEHHOCTb BHELLUHEro MarHUTHOro MNonsi He AOSfKHa MpeBblllaTh
40 A/m.

CKopoCTb NOTOKa TENNOHOCUTENS B MecTax ycTaHoBku T He gorkHa
npesbiwatbe 4 m/c. Ana ncnonb3oBanus MNT Ha 6onee BbICOKMX CKOPO-
CTAX NoToka TpebyeTcs NpUMeHeHMe 3aLlMTHbIX TMb3 C COOTBETCTBY-
IOLLMMUN XapaKkTepPUCTUKaMMU.

TpeboBaHMs K ycrnoBusiIM 3JKcnslyatauum u BblIOOpy MecTa MOHTaxa,
npvBeaeHHble B HacToswen 31, yunTtbiBaloT Hanbonee TuNnYHble dak-
TOpbI, BAnAowWwme Ha paboTy TennocyeTymka.
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Ha obbekTe akcnnyaTtaumMm MOryT CyLLeCTBOBaTb UIN BO3HWUKHYTL B
npouecce ero aKkcnnyatauum daktopbl, He nogdarlmecss npeasapu-
TeNbHOMY MPOrHO3Y, OLEHKE UM NPOBEPKE, U KOTOPbIE NPOM3BOAUTENb
He MOr y4ecTb npu paspaboTke.

B cnyyae nposBneHnst nogobHbix hakTopoB criegyeT HauTn MHoe
MeCTO 3Kcnsiyatauuu, rae gaHHble (0akTopbl OTCYTCTBYIOT UMW HE OKa-
3bIBAKOT BUSHMSA Ha paboTy n3genus.

2.2. Mepbl 6e3onacHoOCTHU

2.2.1.

2.2.2.

2.2.3.

K paboTte ¢ usgenuem gonyckaeTtcss obcnyxuBawowum nepcoHan, msy-
YMBLLNI SKCMNyaTaUMOHHYI0 JOKYMEHTALMIO Ha u3genve.

Mpn nNoaroToBKe M3genus K UCNONb30BaHMIO LOIMKHbI cobniogaTbes
«lMpaBuna TeXHNUYECKOW IKCMyaTauun 3NEeKTPOyCTaHOBOK noTpebute-
nen» n «MexoTtpacneBble npasuna no oxpaHe Tpyaa (Mpasuna 6Ges-
OMNacHOCTMW) NpW IKCNIyaTaumm aneKTPOyCTaHOBOKY.

Mpn npoBegeHnmn paboT ¢ TCY onacHbIMKU dhakTopaMn ABNAOTCS:

nepeMeHHoe HanpskeHue C OeNUCTBYHLWWUM 3HavyeHnem o 264 B va-
ctoton 50 'y, ncnonb3yemoe B COCTaBHbIX YacTsx TCuy;

- fasneHuve B Tpybonposoae ao 2,5 Mla;
- Temnepatypa TennoHocutens (tpybonposoga) go 180 °C.

2.2.4.

2.2.5.

3anpewaeTca ncnonb3oBaTb anekTpoMarHuTtHble MNP npu gaBneHun B
TpybonpoBoge 6onee 2,5 Mla.

B npouecce paboT no MOHTaxy, NyckoHanagke WnuM pemMoHTy Temnno-
cyeT4yMKa 3anpeLlaeTcs:

Npou3BOANTbL 3aMEHY COCTaBHbIX YacTen TennocdeTymka B Tpybonpo-
BOAE OO0 MOSIHOrO CHATUS OAaBMeHUsi Ha ydyacTke Tpybonposoaa, rae
npou3BoasaTcs paboThbl;

MCNONb30BaTb HEWCMpPaBHbIE 3NEKTPOPaANONPUBOPLI, 3MEKTPOUHCTPY-
MEHTbI NM60 6e3 NOAKMYEHNS X KOPMYCOB K MarucTpanv 3awmuTHOro
3a3eMreHus.
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2.3. MNoarotoBKa K MCNOJIb30BaHUIO

2.3.1.

2.3.2.

MoHTax TCu4 gormkeH NpPoOBOAUTLCA B COOTBETCTBMM C AOKYMEHTOM
«Tennocyetunk-pernctpatop «B3JIET TCP-M». AcnonHeHnns TCP-033,
-034. WHcTpykuma no moHTaxy» B76.00-00.00 UM, a Takke 3 Ha
BXOASLLME YCTPOWCTBA OpraHu3aunen, nmerowen npaBo Ha BbINOSIHe-
HMe aTnx paboT, NMbo NpeacTaBUTENAMU NPEaNPUATUA-U3rOTOBUTENS.

I'IpM noaroToBKe U34enus K UCNonb30BaHMIO JOMMKHO ObITb npoBepeHO.

npaBunbHOCTL ycTaHoBku MNP u MNT B cooTBEeTCTBMM C BblIOpaHHbLIM arn-
roputmom paboTbl TCy. CooTBeTCTBME NpeobpasoBaTensd HOMepY Tou-
KN U3MEPEHUS JaHHOro napameTpa MOXHO MPOBEPUTb MO MOAKMoYe-
HUIO K COOTBETCTBYIOLLIEMY 3r1IeMeHTY KOMMyTaumn Ha nnate TB. Cxema
nogknoyeHmss TCY n pasmMelLeHne 3EMEHTOB KOMMyTaUMM Ha nnarte
TB npvBeaeHbl B UHCTPYKUMN MO MOHTaXY;

NPaBUIIbHOCTb MOSIOXKEHUS BEHTUNEN, oTcekatowmx MNP (OHM OOKHbI
ObITb B MONOXEHUN KOTKPLITO®);

NpaBUNbHOCTb YCTaHOBKM [P B COOTBETCTBMM C HanpaBneHWeM notoka
TennoHocutens B TpybonpoBose;

- Hann4yne mn cooTBeTCTBUE Hal'lpﬂ)l(eHI/II7I NMUTaHUS COCTaBHbIX 4YacTeun

Tpe6yeM bIM TEXHUYECKNM XapaKTEPUCTUKAM,

- NOAKNYEHNE OOMNONHUTENBHOrO 0bopyaoBaHUs (KomnbloTepa, Mogema

2.3.3.

M T.0.) B COOTBETCTBUUN C BbIDPAHHOW CXEMOW.

Tennocyetunk «B3JIET TCP-M» npn nepBoM BKMOYEHUU UK NOCNe
ANUTENbHOro nepepbiBa B pabote rotoB K akcnnyaTauumn (npu oTcyT-
CTBUM OTKA30B N HELUTATHbIX CUTyauuin B CUCTEMAX) Nocne:

- MOJQIHOro npekpaweHna anHamMnyeckmnx rmgpaBrindecknx npoueccoB B

TpybonpoBoae, CBA3AHHbIX C PErynMpoBaHMEM NMOTOKA TEMSIOHOCUTENS
(paboTbl Ha TpybornpoBoAe CO CNMBOM TENnOHOCUTENS, NepekpbiTue
noToka TEnroHOCUTENS U T.N.);

30-MNUHYTHON MPOMbIBKM 3MNeKTpOMarHUTHbIX P NOTOKOM XXmnaKoCcTm
(ana obecneveHnsa ycrtonumeon pabotbl) u 30-MMHYTHOrO nporpesa
pacxogomMepoB.
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

BBegeHHbIM B aKcnnyaTauumio TennocyeTynk paboTtaeT HenpepbIBHO B
aBTOMaTU4eCKoM pexume. CUnTbiBaHUE TEKYLMX 3HaYeHU uU3Mmepsie-
MbIX MapaMeTpoB, a Takke COAEPXMMOro apXMBOB MOXET OCYLLEeCTB-
nartbca nnbo ¢ KK TB, nnbo ¢ noMoLLb NePCOHANbHOro KOMMbIOTE-
pa no nHtepgency RS-232.

Mepnoa o06paboTkn nameputenbHoOM nHpopmauumn (nepnog o6HOB-
neHus 3HaveHwnit) ans pexxumos CEPBUC n HACTPOWKA coctasnsieT
4 c. Ana pexuma PABOTA nepuoag o6paboTkm MOXHO YCTaHOBUTL B
nHTepsane ot 4 go 3600 c B nogmeHo YCT / HakonneHwue, BBeas co-
OTBETCTBYOLLEE 3HadYeHWe and napametpa Tobp pex. Paborta Ge3
nuT..

BkntoyeHne nHavkaumm npomsBoauTcs nobon kHonkown. ocne Haxa-
TS Ha gucnnee oTobpaxaeTcss OKHO MHAMKALUUM OCHOBHOIO MEHIO Nn-
00 okHO MHaukaumm napametpa ml (B pexume PABOTA npu yctaHoB-
NEeHHOM 3HayeHun napameTtpa OTo6p. MeHto Manoe). [pn Heobxoau-
MOCTU MOXHO YBENUYUTL (YMEHbBLUNTbL) KOHTPACTHOCTb MHAMKALNN, He-

CKOMNbKO pa3 Ha)kaB KHOMKY @ (@).

OTKNoYeHNe NHAMKaLMM NPoOn3BoaNTCS:

- B pexumax HACTPOWKA, CEPBWC — npuHyauTenbHO nocne Buibopa B

2.4.3.

244,

nogmeHtio OTKI1 nyHkTa Bbikn. gucnnen n nocnenyrowero Haxartus

KHOMKWN ;

B pexume PABOTA — aBTomatmnyeckm 4epes 60 C¢ nocrne OKOH4YaHUSA
MaHWMynsuMmM ¢ KHonmkamu nubo NpuHYAMTENbHO Kak B pexumax
HACTPOWUKA, CEPBUC.

B Tennocyetunke B pexumax CEPBUC nnm HACTPOWKA anst KOHTpo-
nupyemoro TpybonpoBoga MOXHO 3afaTb apxusmpoBaHue nmbo mac-
cbl (T) Nnbo obbema (M3) TennoHocutensa. Ona yero B meHwo YCT /
Pacxog napameTtpy B apxuBe pacxop 1(2,3) yctaHaBnuBaeTcs COOT-
BETCTBEHHO 3Ha4eHne Macca nmbo oobeM.

NMPUMEYHAHWE. B npouecce akcnnyatauun TCuY BuA 3agaHHOro
apxMBMpyemMoro napameTtpa (Macca unu obbemMm) U3MEHATb HE PEeKo-
MEHAYeTCH, TaK Kak Mocrne BbIMOMHEHUS LaHHOW onepauun Ans Bcex
paHee 3a(PMKCMPOBAHHbIX apXMBHbIX YMCIOBbIX 3HAYeHUNn ByayT nHaK-
LUMpoBaTbCsl HaMMeHOBaHME NapameTpa U eavHuLa U3MepeHuUsl, CooT-
BETCTBYIOLLME BHOBb 3ajaHHOMY BMAYy NapameTpa apxmBuMpoBaHus. To
€CTb YNCINOBble 3HaYeHus1, 3adUKCMPOBaAHHbIE B apxmBax Ansi npexae
3a[laHHOro napameTpa, OCTaHyTCA HEU3MEHHbIMW.

BO3MOXHO M3MeHeHVe eguHUL, U3MEPEHUS NHOMLMPYEMBIX TEKYLLNX Y
ApPXUBHbIX 3HAYeHUN TENOBOW MOLLHOCTM WU KOnmM4yecTBa TENSOThbl C
nomoLublo napameTpa EamHuubl Tenna B nogmeHio UH®. lMpu ycTa-
HOBMEHHOM 3HadeHun [k napameTpa EaMHuMubl Tenna Ha gucnnee
XKKW 3HayeHus TennoBon MOLWHOCTM U KONu4ecTea TensoTbl 6yayT uH-
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anumpoBaTbCa ¢ eanHuuamm namepenns N'x/y n MOk, a 3Ha4eHun Kan
— C eanHnuamMn namepenunsa Nkan/y mn Nkan.

2.4.5. [Ina ob6ecnevyeHns paboTtbl TCY co BCTpoeHHOM baTapen B TeueHne 4-x

J1eT He aonycKkaeTc4d:

- 3apaBaTb 3Ha4YeHWe nepuoga o6paboTkn n3MepuTenbHON MHOPMALIMK

meHee 360 c ansa pexunma PABOTA;

- YCTaHaBIIMBaATb aKTMBHbIN pexnv pa6OTbI MMNYIbCHbIX BXOOOB;

- yacTo nonb3oBaTtbcs nHankaumen XKU;
- yacto obpawaTbea K TCy no nHtepdency RS-232 (Hanpumep, UCNOnb-

3oBaTtb TCyY B ceTn npubopos.);

- onutenbHo  akcnnyatuposBatb TCy B pexumax CEPBUC wu

HACTPOWKA.

B 1abn.4 npueeaeHbl 4ONYCTUMbIE 3HAYEHUS BPEMEHU UCMOSb30-
BaHUS nHaukatopa, uHtepdgenca RS-232 B TeyeHne mecsua c y4eTom
obecneveHuns BpemeHn padotbl TCY He MeHee 4-X neT.

Ta6bnuua 4
Ne n/n Vcnonbayemble cpeactaa Bpewmsi paboTbl, MVH
1 Tonbko XKKU 300
2 Tonbko nHTepdgenc RS-232 150
3 KKWN n nHtepdenc RS-232 125

2.4.6.

2.4.7.

BHUMAHMUE! Bo nsbexaHne npexneBpeMeHHoro paspsiga 6ata-
pen TennocyeTymka C aBTOHOMHbLIM NMUTAHUEM He [ONyCKaeTCs NUCMNOoNb-
30BaHne nHTepdenca RS-232 npu ycTaHOBMEHHOM 3HayeHUn ABY-
Hanp. napameTpa YnpaBrneHue.

Kpome Toro, crniegyet y4ecTb, 4To akcnnyataums TCY npu Temne-
paTtypax, GrnM3KMX K rpaHUYHbIM 3HaYeHMsIM AONYCTUMOro AuManasoHa,
TaKkKe cokpallaeT pecypc 6aTtapeu.

Mpn BbINONHEHUM TpeboBaHWN U pekoMeHOauuMn pykoBoACTBa MO
aKcnnyaTauumn BCTpoeHHas baTapea obecneunBaeT wWTaTtHoe (PYHKLMO-
HUPOBaHME TensocyeTYnKa B TEHEHNE MEXNOBEPOYHOrO NHTepBana.

OaHuM 13 Npu3HaKoOB TOro, YTO YpOBEHb 3apsaa 6atapen 630K K To-
My, 4To TCY npekpaTuT (PyHKUMOHMPOBaHWE, SBNSIETCH HeycTon4mBas
MHOMKaumsa cumBosioB Ha akpaHe XKW (n3obpaxeHue wucyesaeTr u
BHOBb nosiBnsietcs). [ocne nosiBneHust ykaszaHHoro adpdpekta Tenso-
CYETUMK MOXET NpoAoSKaTb paboTy eLle OKOSo ceMu aHen (npu ycno-
BUK, YTOo He mucnonbsyetcsa XKW n mHtepcenc RS-232, a TCY Haxo-
antca B pexuve PABOTA).

3ameHa GaTapen OOMMKHa OCYLLECTBNATLCA HEMOCPEeACTBEHHO nepes
npoBegeHMEM NoBepkn npubopa nmbo B criydyae ee oTkasa. [lopsgok
BbIMOSIHEHUSA onepaunin npu 3ameHe 6aTtapen NpuMBeAEH B PYKOBOA-
CTBE MO 3KCnyaTaumMm Ha TennoBbluncnuTens ncnonHeHna TCPB-033.

lMepepblB B aMEKTPONUTAHUN TENNOCHETYMKA HE NPUBOAUT K OBHY-
NEHNIO HAKOMMEHHbIX K MOMEHTY nponagaHust NnuTaHus 3HayYeHunm ml
(2,3), W1 (2,...,6), Thap, Tnp, V1 (2,3), nuguumpyembix B meHio U3M.
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HakonneHHble 3HavYeHus napamMeTpoB COXpaHAKTCA, a nocyie BOCCTa-
HOBINEHNA NMUTaHnd — NpoaoJnKaoT HapalnBaTbCA.

He pekomMmeHayeTCA UCNoJib30BaTb apXmnBHbl€ JaHHbIEe A4 OTYETOB
3a OHU OTCYTCTBUA SNEKTPOMUTAHUA TCu.

2.5. Bo3MOXHble HEUCNPaBHOCTU

B npouecce QyHKUMOHMPOBAHMUS TennocvYeTyMka npon3BoaMTCA
anarHoctnpoBaHue coctosaHua TB, MNP u IMT.

BoaMoXHble BUAbI HEMCNPABHOCTEW, BUA MHOUKALMM MPU UX BO3-
HUKHOBEHUWN 1N NOPSALOK UX YCTPAHEHUA npuBeaeHbl B YacTu |l pykoBoa-
CTBa MO 3KcnyaTaumMm Ha TennoBblYNCAnTENb ucnonHenna TCPB-033.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1. BBegeHHbI B SKCnnyaTtaun TennocHeT4YnK pekomMeHayeTcda noasep-

3.2.

3.3.

raTb NepMoanN4eckomy OCMOTPY C LieSblo KOHTPOSS:

- paboTtocnocobHocTn TCuy;
- HaNM4ynsa HanpsXKeHUst NUTaHus;
- cobnogeHns ycnosum akcnnyataumm TCY M ero CocTaBHbIX YacTen

(NP, OT);

- HAEXXHOCTU ANEKTPUYECKNX N MEXAHNYECKUX COEQNHEHUM;
- NPaBUNbHOCTM MOSIOXEHUS 3aaBMKeK, 6annacHbIx nuHun MNP;
- OTCYTCTBUSA NOBPEXAEHN COCTaBHbIX YacTen TCu.

MepuvoanMyYHOCTb OCMOTpa 3aBUCUT OT YCIOBUI 3KCMnyaTaumun, Ho
He JOoIMKHa ObITb pexe O4HOro pasa B ABe Heaenw.

HecobntogeHne ycnosun akcnnyatauun TCy B cootBeTcTBUM € N.1.2.3
UM BHELWHWE NOoBpeXAeHUs1 COCTaBHbIX Yacten TCY MoryT npuBecTu K
oTKaady npubopa nnu nNpeBbILWEHNIO ONYCTUMOrO YPOBHS NOrPELLUHOCTHU
N3MepeHNN.

BHelwHNe noBpeXaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN uM3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs unn kabens nutaHusl, cBs3an Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AarbHewnllen akcnnya-
Taumn.

PaboTtocnocobHocTb npubopa onpeaenseTca no coaepXXaHuto UH-
Avkaumm Ha gucnnee TB. Bo3aMOXHble HeMcnpaBHOCTU, MHANLMPYEMbIE
TCu, ykasaHbl B Yactu |l pykoBoacTtea no akcnnyaTtaumm TB mncnonHe-
Hua TCPB-033.

B TCu B Koge cocTosiHusA ocyllectBnsieTca Takke nHgmkaumsa HC. Moy
HewTaTHON cuTyaumen (HewTaTHbIM PEXMMOM TENSIOCUCTEMbI) MOHU-
MaeTcs CcuTyauusi, NnpuM KOTOpoW OBGHapyXuBaeTcsi HECOOTBETCTBME
3Ha4YeHUn namMepseMbIX NapameTpoB HOPManbHOMY pPeXUMy (PYyHKUNO-
HUPOBaHUA Tennocuctemsbl. [pn aTom Bpemsi paboTbl B HELLUTATHOWN CU-
Tyauuun gobasnsieTcs Ko BpemeHu gaHHoro suga HC.

3.4. B npouecce akcnnyatauum TCY He pexe ogHOro pasa B rog Heobxoaum-

MO MNPOBOANUTL NPOMUNAKTUYECKUM OCMOTP BHYTPEHHEro KaHamna npe-
obpasoBaTtens pacxoda Ha HanuMuue 3arpsAa3HEeHUn U/MNu OTIOXEHWUN.
[lonyckaetca Hanuume J1erkoro pbKEBaTOro HareTta, KOTopbid Mnpu
nposedeHUn NpoPUNaKkTUKM OOSHKEH CHUMATbCS C MOMOLLBIO YUCTOMN
MSITKOW BETOLUW, CMOYEHHON B BOoAe.

Mpyn HanUuuun 3arpsA3HEHUN U OTMOXEHUN OPYroro BMaa UM ux cy-
LLIEeCTBEHHOM TOMLLUMHBI HEOBXOAMMO MPOU3BECTU OYMUCTKY NMOBEPXHOCTHU
P n otnpaBuTb NPMGOP HaA BHEOYEPELHYIO MOBEPKY.
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Hanuume 3arpsisHeHMM Ha NOBEPXHOCTU, KOHTaKTUpylLen ¢ Ten-
NoHocuTEeNneM, CBUAETENLCTBYET O HEYAOBNETBOPUTENBHOM COCTOAHUN
CUCTEMBbI TENSIOCHAOXEHMS.

3.5. Mpn moHTaxe n gemoHTaxe anemeHToB TC4Y HeobGxoaMmo pyKkoBOA-
CTBOBAaTbCs OOKYMeEHTOM «TennocyeTtunk-pernctpatop «B3JIET TCP-
M». UcnonHeHua TCP-033, -034. UHcTpykuma no moHTaxy» B76.00-
00.00 M, a Takke Ol Ha cocTaBHble YacTu.

3.6. OTnpaBka npubopa Ana NpoBeAeHUA NOBEPKM NMOO peMOHTa AO0SPKHA
npou3BOANTLCA C nacnoptoMm npubopa. B conpoBoguTenbHbIX OOKY-
MeHTax HeobXoAMMO YKasbiBaTb MOYTOBbIE PEKBU3NTHI, TenedoH U
dhakc oTnpaBuTens, a Takke cnocod n agpec obpatHom goctaBku. [Mpu
OTNpaBKe M3rOTOBUTENIO HA PEMOHT COCTaBHOM 4acTu, BXOOALLEN B
komnnekT TC4, Heob6XxoaMMO ykasbiBaTb 3aBOACKOM HOMEP TennocyeT-
JuKa.
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4. METOOUKA NMOBEPKH

4.1. HacTosllas MeToanka ycTaHaBnmBaeT MeToAbl U CpeacTBa NepBUYHOMN
N nepuoanyeckon nosepku TennocyetTunko «B3JIET TCP-M».

Me>xnoBepoyHbIN UHTepBan — 4 roga.

TCy npoxoanT NepBUYHYIO NMOBEPKY NPW BbIMNyCke M3 NPOM3BOACTBA
1 nocrie peMoHTa, Nnepuoanyeckmne — npu aKcnnyaTauum.

MoBepka TCy goMmKHA OCYLLECTBAATLCA NO3NEMEHTHO.

Kaxpgas coctaBHas 4yacTb TCY sBRsieTcs CpeacTBOM U3MEpEeHUs
YyTBEPXXOEHHOrO TUMa W NOABEepraeTcsl NoBepke B COOTBETCTBUM C Me-
ToOAMKaMWN U MHTEpBanamu, ykasaHHbIMU AN KaX4oW U3 HUX B COOTBET-
CTBYIOLLIEN AOKYMEHTaLUN.

4.2. Onepaumm NoBepku

Mpy npoBefeHMM NOBEPKM O0SMKHbI ObITh BbIMNOMHEHbI Onepauuu,
yKasaHHble B Tabn.4.

Ta6bnuua 4
MyHkT Onepauun, npoBognMble Npu
HanmeHoBaHue onepau,m7| OOKyMeHTa AJaHHOM BMOe NOBEPKA
no noBepke nepeun4Hasa nepunogn4yeckasn
1. BHewHMn ocmoTp 4.7.1 + +
2. OnpoboBaHue 4.7.2 + +

3. MNMoaTBepxageHne cooTBETCTBUS MPo-

4.7.3 + +
rpaMMHOro obecrneyeHus

4. lNoBepka cocTaBHbIX YacTen 4.7.4 + +

4.3. CpeacTtea noBepku
4.3.1. MNpun npoBefeHNN NOBEPKN COCTaBHbIX YacTen TCY npumeHseTcs cne-
Aaywollee nosepoyHoe obopyaoBaHue:
1) cpencTBa n3amMepeHnst U KOHTPONS:

- YyCTaHOBKa MOBEPOYHAsi AN NMOBEPKM METOLOM M3MepeHusi obbema,
pacxoga unuM maccbl C npegenamm OTHOCUTENbHOW MOrpeLuHoCTU He
bonee 1/3 npegena gonyckaemon OTHOCUTENbHOM NOrPELUHOCTU U3Me-
peHusa nosepsiemMoro npeobpasoBaTtens pacxoaa;

- MmarasuH conpotueneHun P 4831, TOCT 23737, npegenbl gonyckaemMo-
ro OTKNoHeHus conpoTtuenenus +0,022 %;

- TepmomeTpbl, FOCT 13646, grnanasoH 0-100 °C, abcontoTHasa norpeLu-
HOoCTb He Gonee + 0,02°C, gamanasoH 100-200 °C, abcontoTHasa no-
rpewHocTb He 6onee + 0,1 °C;

- KOMNakTHbIN TemnepaTypHbIi kanubpatop TC-180, gManasoH — MUHYC
40-180°C, oTHocuTenbHasa MOrpeLlHOCTb BOCMNPOM3BEAEHNA Temnepa-
Typbl = 0,06 %;
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2)

4.3.2.

4.3.3.

BonbTMeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHoCK-
TenbHasa norpewHocTb £ 0,2 %;

komnnekc nosepoyHbin «B3J1IET KMNN» (KMW) B64.00-00.00 TY;

yactoTomep Y3-64 [OJIN 2.721.066 TY, ananasoH 0-150 MIu, oTHOCHK-
TenbHaa norpewwHocTb £ 0,01 %;

WCTOYHMK NUTAHMUA NOCTOAHHOro toka b5-49, ananason 0,001-1 A, He-
ctabunbHocTb + 0,005 %.

kanubpartop gaenexdns PM110PIC, gnanasoH 0-2,0 Mla, oTHocuTenb-
Has norpewHocTb BocnpouseeneHua gaesneHuns + 0,05 %.

BCrnnomMmoraTersibHble yCTpOIZCTBaZ

Tepmoctatbl no FOCT 6709, 3anofiHeHHbIE BOAOW M NOMMETUIICUIIOK-
caHoBom xuakocTbio no NOCT 13032, HecTabunbHOCTL TeMNepaTypbl B
paboyelt kamepe He Gonee 3-102 K;

pe3nCTopbl MPeLM3NOHHbIE (MMUTUPYIOLLME COOTBETCTBYIOLLME NPeod-
pasoBaTenu);

reHepaTop nmnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 MIy;
ocumnnorpad C1-96 2.044.011 TY;
IBM coBmecTuMbIn nepcoHanbHbin komnbtoTep (MK).

[onyckaeTca npuMmeHeHne ppyroro obopyaosaHus, nNpubopos wu
YCTPOWCTB, XapaKTEPUCTUKN KOTOPbIX HEe YCTynaktT XapakTepucTukam
obopynosaHus n npubopos, npusefeHHbIX B N.4.3.1. INpn otcyTcTBUN
obopyaoBaHMa M NpPUOOPOB C XapakKTepUCTUKaMW, He ycTynarowumu
yKasaHHbIM, MO COrfacoBaHMIO C OPraHoM, BbIMOSHAKLWEro MOBEPKY,
ponyckaeTcs npuMmeHeHne obopyaoBaHusa M NpuBOPOB C xapakTepu-
CTUKaMK, OOCTaTOYHbIMU AN MOMyYeHUs AOCTOBEPHOro peasynbraTta
NnoBepKU.

Bce cpeacrtBa MU3MEpPEHUA U KOHTPOJIA AOOJIKHbI ObITb noBepeHbl “n
NMMEeTb ﬂ,eIZCTBy}OLIJ,VIe cBuaeTenbCcTBa UM OTMETKN O NMOBEPKe.

4.4. TpeboBaHuA K KBanugukayum noseputenen

K npoBeaeHunto namepeHuii Nnpyn noBepke n obpaboTke pesynbLTaToB
N3MepeHun OonyckarTca Nuua, aTTeCToBaHHble B KaYeCTBE NOBEpUTE-
nen, U3yYmBLUME SKCMIyaTauUVOHHY AOoKyMmeHTauuto Ha TCu u cpeg-
CTBa MOBEPKU, NUMEKLLNE ONbIT NMOBEPKN CPEACTB U3MEPEHUIN pacxoaa,
obbema TennoHocuTenst 1 NpMbopoB yveTa Tenna, a Takke npowlen-
LUME UHCTPYKTaX Mo TexHuke 6e30nacHOCTU B YCTAHOBMEHHOM Mnopsii-
Ke.

4.5. TpeboBaHnsa 6esonacHOCTU

4.5.1.

4.5.2.

Mpn npoBegeHMM MNOBEPKU AOSMKHbI ObITb cobniogeHbl TpeboBaHuA
6e3onacHoOCTM B COOTBETCTBMM C «[1paBunamm TEXHUYECKOW 3SKChsya-
TauMu 3NEeKTPOyCTaHOBOK noTpebutenen» n «MexoTpacnesbiMn npa-
BMnamu no oxpaxe Tpyaa (Mpasuna 6e3onacHoCT) Npu aKkcnayaTaumm
3NEKTPOYCTaHOBOKY.

Mpn paboTe ¢ mM3amepuTenbHbiMU NpubopamMn K BCrioMoraTenbHbIM
obopynoBaHMeM OOMKHbl ObITb cobniogeHbl TpeboBaHMsa ©e3onacHo-
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CTWU, OroBopeHHbl€ B COOTBETCTBYIOLLUNX TEXHUHYECKMNX OMUCAHUAX N PY-
KOBOLCTBAxX Nno 3Kcniyatauuun.

4.6. Ycnosusi NpoBeLeHNs NOBEPKN

Mpun npoBeaeHMM NOBEPKM AOIMKHbI ObiTb COBNOAEHBI creayroLLme
yCcrnoBwsi:

- TemnepaTtypa okpyxatowero sosgyxa ot 15 go 40 °C;
- Temnepartypa noBepoyHon xumakoctn ot 15 go 90 °C;
- OTHOCcUTEenNbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMocpepHoe gasnenue o1 84,0 no 106,7 kla;

- BHELLHMNE 3NEKTPUYECKME N MarHUTHbIE MONSA HaNpPsPKEHHOCTbIO He 6o-
nee 40 A/wm;

- npy nuTaHun TCY OT ceTn NepeMeHHOro Toka:
- HanpshkeHue nutaHus ot 187 no 242 (31 - 40) B;
- yacTtoTa nuTarowen cetn ot 49 oo 51 Iu.

MpumeyaHne. [onyckaeTcsi BbINOMHEHME MOBEPKM B paboumx
YCIOBUSIX 3KCMyaTauMmn TennocyeTymka npy cobnogeHnm tpebosaHuin
K YCINOBWUSIM 3KCMNyaTaLumn NnoBepoYHoro o6opyaoBaHus.

4.7. lNpoBeaeHne noBepku
4.7.1. BHELWHMn ocMoTp.
Mpw BHELWIHEM OCMOTpPE yCTaHaBNNBAtoT:

- COOTBETCTBME KOMMMEKTHOCTM TCuy TpeboBaHMAM 3KCnnyaTaunoHHOM
AOKyMeHTauuu;

- Hannume Ha cocTtaBHbIX YacTsax TCY 3Haka yTBepXaeHus Tuna u 3aBoj-
CKOro HoMepa;

- COOTBETCTBME 3aBOACKMX HOMEPOB COCTaBHbIX YacTenm TCu nacnopty
TCu;

- Hanuune OEnCTBYHOLMX CBUOETENLCTB O MOBEPKE MMM OTMETOK O Mo-
BEpkKe B nacrnoprax cocTaBHbix Yacten TCu;

- Hanu4ne NnomMm6, HeCyLMX NOBEPUTENbHLIE KIeiMa, Ha COCTaBHbIX Ya-
ctax TCy;

- OTCYTCTBUS TPYObIX MEXaHUYECKUX MOBPEXAEHUS U MOBPEXAEHWUA MO-
KPbITMS1 HA COCTaBHbIX YacTax TCu.

4.7.2. OnpoboBaHue.

Heobxoommo npoBecTn coegmHeHne cocTtaBHbIX Yacten TCy B co-
OTBETCTBMM CO CXEMaMU, YKa3aHHbIMWN B JOKyMeHTaumn Ha TB.

Mpn nogaye Ha M3MepUTENbHbIE KaHanbl BO3AEWCTBUIA, COOTBET-
CTBYHOLLMX U3MEPSIEMbIM NapameTpaMm, COrfacHO AOKYMeHTaLun Ha co-
cTaBHble YacT TCY O0MKHbI U3MEHATLCA COOTBETCTBYHOLIME MoKasa-
Hus TCY, Heo6XxoaMMO NPOBEPUTL HaNM4Yne CUrHaroB Ha UHGOpMaLK-
OHHbIX BbIXOAaX.
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4.7.3.

Heobxoanmo npoBepuUTb Hannyne nHankKaumm naMmepdaemMbiX N KOH-
TPpOJIMPYyEMbBIX NapamMeTpoB, Harnn4ne KOMMyHVIKaLl,I/IOHHOIZ CBA3N C nep-
COHaJ1bHbIM KOMIMbIOTEPOM.

I'Io,u,TBep>K,ueH|/|e cooTBeTCTBUA nporpaMmmMmHoOro obecneyveHus.

Onepauusa «lMoaTBepxaeHne COOTBETCTBUS MporpamMHoro obec-
neYyeHus» BKMOYaeT:

onpeaeneHne WAEHTUPUKALNMOHHOTO HaUMEHOBaHUS MNpPOrpaMMHOro
obecneyenus;

- onpegeneHne Homepa Bepcun (MOEHTUPUKALMOHHOMO HOoMepa) npo-

rPaMmMHOro obecneyveHuns;

- onpegenexHne uMdpoBoro MaeHTugukaTopa (KOHTPOSIbHON CyMMbl MC-

NnofiHAE€MOro KO,D,a) nporpamMmmMmHoro obecneyveHus.

MoaTBepxaeHne COOTBETCTBUSA MpOorpaMMHoOro obecneyeHus npo-
BOOAT B cocTaBe onepaumi nosepkn TCu:

Mpoussogutca BkntoveHne TB. lNMocne nogayn nUTaHWs BCTPOEH-
Hoe nporpammHoe obecneveHue ([10) TB BbINONHAET psig camoama-
FTHOCTMYECKNX MPOBEPOK, B TOM YMCIiE NMPOBEPKY LIENTOCTHOCTM KOHpU-
rYPaUMOHHBIX OaHHbIX U HEU3MEHHOCTU WCMOSTHAEMOro koga, nytem
pacyeTa 1 nyénmkaunm KOHTPOSTIbHOM CyMMBbI.

Mpn atom Ha uHamkatope TB (UM Ha NOOKMOYEHHOM K UHTEp-
dencHomy Bbixogy TB komnbroTepe) OyayT oTpaxaTbCa cnegylowme
JaHHbIE:

- NoeHTMMKaUMOHHOE HauMmeHoBaHue [10;
- HoOmMep Bepcumn (MgeHTUMKaUNoHHbIN Homep) IM10O;

- undppoBon naeHTngukatTop (kKoHTponobHasa cymma) MO.

4.7.4

MoaTBepxaeHne COOTBETCTBUA  NporpamMMHOro  obecnedeHus
oCTanbHbIX COCTaBHbIX YacTen TCY BbINONHAKT B COOTBETCTBMM C O0-
KyMeHTaMu Ha NOBEpPKY Kaxaon coctaBHom YacTtu TCu.

PesynbTaT nogTBepXaeHnsa coOOTBETCTBUSA NporpaMmHoro obecre-
YEeHUs CYMTaEeTCH MONOXKUTENBbHbLIM, €CIU NOMyYeHHble UaeHTUdUKaLm-
OHHble gaHHble 10 CU (maeHTUmMKauMoHHOE HauMeHoOBaHWE, HOMEpP
Bepcun (MOEeHTUMKALMOHHBIN HOMEP) U UMPOBON MAEHTUDUKATOP)
COOTBETCTBYHOT MOEHTUPUKALUMOHHBIM AaHHbIM, YKa3aHHbIM B onuca-
HUKW TUNa cpeacTea N3MepPEHUN.

Mo pesynbTatam NOATBEPXAEHUS COOTBETCTBUSA MNPOrpamMMHOro
obecrneyeHna genaetca oTMeTKa O cOOTBeTCTBUM B npoTokone (Mpwu-
noxenve ).

lMoBepKy cocTaBHbIX Yacten TCY NpoOBOAAT COrNacHO AOKYMEHTaMm Ha
NOBEPKY KaXKoW COCTaBHOM YacTu.

TCu cuutaetcs npoweawmnm noBepky C NOJIOXKUTESIbHbIM pe3yrib-
TaToOM, €CJin BCe€ ero CoCtaBHble YaCTh COOTBETCTBYIOT KPUTEPUAM roa-
HOCTW, YCTAHOBJIEHHbIM B UX METOAMKaX NMNOBEPKN.

[lonyckaeTca npoBoAuTb OLEHKY CyMMapHoOW norpewHoctn TCY B
cootBeTcTBUM ¢ M 2553.
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4.8. OhopMneHune pesyrbTaToB NOBEPKU

4.8.1.

4.8.2.

Mpy NonoXuTenbHbIX pesynbTatax noBepku B npoTtokone (Mpunoxe-
Hue ') genaeTcst OTMETKa O FOAHOCTU K 3KChnyaTauum, odopMnsieTcs
CBMAETENbCTBO O MOBEpKe Mnu genaetcs otMeTka B nacrnopte TCu,
YAOCTOBEPEHHbIE NMOBEPUTENBHBLIM KNEWNMOM M MOANUCHI0 NOBEPUTENS,
a TCuy ponyckaeTcsi K MPUMEHEHUIO C HOPMMUPOBAHHBLIMW 3HAYEHUSIMU
MOrpPELUHOCTMW.

Mpn oTpuuaTenbHbIX peaynbTaTtax MNOBEPKM OLHOrO U3 (PyHKUMOHamNb-
HbIX GMOKOB TennocyeT4YMKa NPOM3BOANTCS €ero 3aMeHa Ha aHanormy-
HbIW C NOCeayoLLEeN NOBEPKON.
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5. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

5.1. Tennoc4yeTynk ynakoBbIBAaeTCs B WHAMBUAYasNbHYKO Tapy KaTteropuu
KY-2 no TOCT 23170 (AwmK n3 rodppupoBaHHOro KapToHa).

MpucoeanHuTenbHas apmaTtypa NOCTaBnsieTCs B OTAENbHOW Tape
pOCChINbIO UK B cbope Ha OAUH UM HECKONbKO KOMMNekToB TCu.

5.2. TCY gomkeH XpaHUTbCA B yNakoBKe M3roTOBUTENSA B CyXOM OTannvBae-
MOM MOMELLEHMN B COOTBETCTBUN C YCIOBUSAMU XpaHeHUsa 1 cornacHo
FOCT 15150. B nomelueHnn ans xpaHeHUsa He OOSMKHO ObiTb TOKOMpPO-
BOASILLEN MbINW, NApPOB KUCIOT, WEeoYen, a Takke rasos, Bbi3blBatOLLNX
KOPPO3UIO 1 paspyLlaroLLmMX N30Msumio.

TennocuyeTunk He TpebyeT cneumanbHOro TEXHUYECKOro 06Cnyxu-
BaHWUSI NPY XpaHEHUN.

5.3. Tennoc4yeT4ymk MOXeT TPaHCMOPTMPOBATLCS aBTOMOOMITbHBLIM, PEYHbIM,
)KENe3HOAOPOXHbIM M aBUALMOHHBLIM TPaHCMOPTOM (KpoMe HerepMeTu-
31POBaHHbIX OTCEKOB) NPU COBNIOAEHUN CEAYIOLLNX YCIOBWIA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsAMoe BO34encTBue Bnaru;

- Temnepartypa He BbIxoauT 3a npeaensl oT muHyc 30 go 50 °C;
- BMaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype o 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm nnu
yckopeHuem o 49 m/c?;

- yoapbl CO 3Ha4YeHneM NMKOBOro yckopeHus Ao 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuit.
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NMPUNOXEHUE A. Bup cocTtaBHbIX YacTen TennocyeT4ymka

- 190* >
OkcnnyaTaunoHHas nnomba 1 2
/ — Y—
A 7 7 I_\\
- B3JIET TCPB Py T
' TENNOBBLIYUCTIUTENb / /’@,@ !
7/
B
| Q3 .
125*
®
(ol B3FET
b -
| |
] )
I [ JI
| ! OkcnnyaTaunoHHas nnomba
|
A ~ | va

|

D

fccEE)
IOKS,

) 4 5 6 )

(Bng cHK3y)
* - CMpaBOYHbIV pa3mep

1 — Oucnnel uHOukamopa; 2 — Knasuamypa; 3 — pa3bem RS-232; 4 —
eepmoseod; 5 — 3aanywku membpaHHbie; 6 — KpOHWMEUH Or1s1 Kperie-
Husi Ha DIN-peduKy.

Puc.A.1. TennoBbluucnutenb ncnonHeHusa TCPB-033.
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pasbem RS-232

8 25 8 =25 3 9%
I - T - = ST R
A BTy R Y BTy R Ry BTy R
oo o|lo|o|jo|ojo|0o|0|0o 0|0 0|00
l XP3
oo
[oe) C D
GB1
XP2
+ ™ o - m
al%a9%a9 J1
Z O 2 DO 2 D
O 0o O \
SK2© ole olojo|o]o]|e \
\ \
\ XP14  XP8 XP7 XP6 \

MPY>XUHHBIN AepxaTernb
nnarta TensoBbMUCIUTENS

GB1 - ecmpoeHHas bamapes;
XP1-XP3 - pazbembi nodknwo4veHus kabenet cessu c MT1...[1T3;
XP6-XP8 - pasbembi nodknwo4veHus kabenel cessu c MNP1...ITP3;
XP14 - peseps;
XP21 - pazbem nodK4YeHUs BCmpoeHHoU bamapeu;
J1 - KOHmakmHas napa paspeuweHust Moougukayuu Kanubpo-
80YHbIX Napamempos;
J2 - KOHmMmakmHas napa paspeuweHus moouguxkauuu yHKYUO-
HarlbHbIX rapamempos;
SK1/1 — SK1/3 - nepekrnroyamernu pexumos pabombi UMMy ibCHbIX 8X0008;
SK1/4 - peseps (nepeknodamerib Q0MKeH HaxoOUmbCs 8 MosIoXKe-
HUU «AKm.»);
SK2 - KHorka nepe3sariycka rnpubopa.

Puc.A.2. Bua c3agam 3neKTPOHHOro moaysnsa TensoBbIYUCIIUTENA CO BCTPO-
eHHou GaTapeen Tuna C.
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OKcnnyaTtaumoHHasa nnomba

® |SHIELD3
® |LEAD3B
® | LEAD3A
® |PT3A

® |SHIELD2

o |PT2B
, o [LEAD2B

® |LEAD2A
® |SHIELD1

® |PT1B
" o |LEAD1B

® |LEADIA

, ® |PT3B

XP3

GB1

+ [32] N —
0 8a0%09
Z5 =25z 5 J1
6zorzoan
olofjo|ofe]e

\

lMnomba noseputens /

Puc.A.3. Mecta nnoMmbupoBaHusi Ha 3fieKTPOHHOM moayne TB.
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TT

M12x1,5"

* — cNpaBOYHbIN pa3mep

[OnnHa moHTaxkHom Yactu, I*, mm | 50 70 98 133 | 223
L*,mm | 158 | 178 | 206 | 241 | 331

Puc.A.4. Tepmonpeo6bpa3soBatenb «B3JIET TIMC».

A Pan)
A \\Y
- T
& oS B9
& 00 OO0
m m 00
N P N =
N
K i — /)
|~
Y
\ 4 < > — 7
52%* 40*

'k

-
Rl

* - CNpaBOYHbIN pasmep

Mpumeyanune. Ncnonb3yeTtcsa TepmonpeobpasoBaTesi CONpPOTMB-
neHua nnatuHosbIn Pt500.

Puc.A.5. bnok patumMka TemnepaTtypbl Bo3ayxa.
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NMPUNOXEHUE b. Pa3spsgHocTb MHAUKaUMM napamMeTpoB Ha AUC-

nrnee TenmfocyYetT4ynka

PaspsagHocTb
O6o3HayeHune H
anMeHoBaHue napameTpa, MHaOMKauum
napameTtpa ﬂpmmeanMﬂ
€O0UHULblI n3MepeHnd Lenaqa p,p06Has=|
npu MHOMKaLumm
4YacTb 4YacCcTb
G1 (2, 3) Pacxop maccoBblii [T/4] 1-5 2
Q1 (2, 3) Pacxop o6bemHblii [M3/4] 1-5 3
t1 (2, 3) u3m E;%n{lnepaTypa n3mepeHHas 1-3 5
t1 (2, 3) npeo6 TelvlnepaoTypa npeobpa3so- 1-3 5
BaHHas [°C]
Macca TennoHocuTens
ml (2, 3) HapacTaloLM UTOTOM [T] 1-6 3 Mpym.1
O6bem HapacTalLwmMMm UTo-
V1 (2, 3) rom [°] 1-6 3 Mpum.2
Konu4yectBo TennoTtbl Hapac-
W1(23,4,5,6) Tarowmm utorom [Mkan, FAx] 1-6 3 Mpum.3
Tennosasa MoLHOCTb [[kan/uv,
E1l (2, 3,4,5,6) Ikl 1-6 3
hxs, h1 (2, 3) |OHtanbnua [Kx/kr] 1-4 3
pxB, pl (2, 3) |MnoTHocTb [kr/m?] 1-4 3
nT1(2,3) R ConpoTtueneHue [Om] 1-4 3
YacToTa cnegoBaHusa M-
nP1(2,3)F nynbcos [T 1-4 2
NMPUMEYAHWA.

1. MNepenonHeHne cyeTumKa HacTynaeT, ecnm m > 999 999,999 T.

lNocne nepenosyiHeHna c4yeTd4mka OTCHET HaYMHaeTCA C HyJleBOro
3Ha4YeHunA.

2. MNepenonHeHne cyeTynka HacTynaet, ecnu V > 999 999,999 m3.

lNocne nepenosyiHeHnAa c4YeT4ymkKa OoTCHEeT HavMHaeTCA C HyJneBOoro
3Ha4YeHunA.

3. lMepenonHeHne cyeTYMKa HacTynaeT, ecnu:
W > 999 999,999 'k unu
W > 238 845,896 kan.

lNocne nepenonHeHusi cHeTyMkKa OTCYET HaunHaeTcsl C HyneBoro
3Ha4YeHnA.
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NMPUIOXEHUE B. OnpeaeneHne KOHCTaHTbl UMMNYSIbCHOrO Bbl-
xopaa pacxogomepa

1. KoHCcTaHTa wMMNynbCHOrO BbIXO4A pacxogomepa onpegensieTca us
YCIOBUSA MakCMMaribHOW 4acToTbl cnegoBaHnst UMNYNbCOB fuake HA BXO-
ae B TCyY ucnonneHus TCP-033, nmetowlen s3HadeHne He bonee:

- 100 Ny — ansa naccmBHOro pexmma paboTbl UMNYNbCHLIX BXOAOB TEMMO-
cyeTymKa;

- 10 'y — ANs aKTMBHOIO pexunmMma nMmnyribCHbIX BXO40B TENnfocHeT4nKa.

2. 3HayeHne KOHCTaHTbl nNpeobpas3oBaHMst MMMYNbCHOro Bbixoga Kp pac-
xogomepoB «B3JIET 3P» ¢ y4eTom 3Ha4yeHUs fuake MOXET ObITb onpe-
AerieHo B COOTBETCTBMM C HEPaBEHCTBOM

36 f
K, <———"=¢, nmn/n,
Q
MakKkc
roe Qwakc — MakCMMarnbHOE 3HayeHwe JKChnyaTaumoHHOro pacxopa,

M3/y.

PekomeHgyemble 3HayeHus Kp ONg pasnvyHbiX pexumMoB paboTbl
UMNynbCHbIX Bxogos TCY npueeaeHsbl B Tabn.B.1, B.2.

Ta6bnuua B.1. NaccuBHbIN peXuUmM paboTbl UMNYNbLCHbLIX BXOA0B
TennocyeTymka (fwakc = 100 I'y)

DN QHaMG Kp 0,5'QHam6 Kp
M3/Y n/c nmn/n M3/Y n/c uMn/n
1 2 3 4 5 6 7
10 3,40 0,944 100 1,700 0,472 200
15 7,641 2,123 40 3,821 1,061 80
20 13,58 3,772 25 6,790 1,886 50
25 21,23 5,896 16 10,61 2,948 32
32 34,78 9,661 10 17,39 4,831 20
40 54,34 15,09 6,25 27,17 7,547 12,5
50 84,90 23,58 4,0 42,45 11,79 8,0
65 143,5 39,86 2,5 71,75 19,93 5,0
80 217,3 60,36 1,6 108,7 30,18 3,2
100 339,6 94,33 1,0 169,8 47,17 2,0
150 764,1 212,3 0,4 382,1 106,1 0,8
200 1358 377,2 0,25 679,0 188,6 0,5
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Tabnuua B.2. AKTUBHBIN peXumMm padoTbl UMNYNbCHbIX BXOAOB

TennoBblyncnutens (fuakc = 10 'y)

DN QHaMG Kp O,5'QHaI/I6 KP
M3y nlc nmn/n M3y nlc nmn/n
1 2 3 4 5 6 7
10 3,40 0,944 10 1,700 0,472 20
15 7,641 2,123 4,0 3,821 1,061 8,0
20 13,58 3,772 2,5 6,790 1,886 5,0
25 21,23 5,896 1,6 10,61 2,948 3,2
32 34,78 9,661 1,0 17,39 4,831 2,0
40 54,34 15,09 0,625 27,17 7,547 1,25
50 84,90 23,58 0,4 42,45 11,79 0,8
65 143,5 39,86 0,25 71,75 19,93 0,5
80 217,3 60,36 0,16 108,7 30,18 0,32
100 339,6 94,33 0,1 169,8 47,17 0,2
150 764,1 212,3 0,04 382,1 106,1 0,08
200 1358 377,2 0,025 679,0 188,6 0,05

B ctonbue 4 npuseaeHo 3Ha4vyeHne K, ons pacxoga, He npeBbilla-
towero 3HayeHust Quane. B cTonbue 7 — 3HayeHue Kp onga pacxoga, He
npesblwatoLero 3HadeHns 0,5-Quans.

. 3HayeHune Beca umnynbca Ku pacxogomepoB «B3JIET MP» ¢ yyetom

3HayeHus fuakc MOXET ObITb onpepgeneHo B COOTBETCTBUN C HepaBEH-
CTBOM

K, > Qe , M3umn,

" 36-10°-f

Makc

roe Qwakc — MakCMMarnbHOE 3HayYeHwe JKChnyaTauMoOHHOro pacxoAa,
3
M3/y.

Mpn HeobGXxooMMOCTM BBOAA B PacXOAOMEpP ANIMTENBHOCTU UMMNYIb-
ca Tu ero 3Ha4yeHne MOXeT BbITb paccynTaHo no popmyre

Tmzfﬂ, MC.

Makc

Torpa Bec nMmnynbCa onpegendeTtcd B COOTBETCTBUM C HEPaABEH-
CTBOM

K, 2> LMM T M3/mmn.

18-10°
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NMPUNOXEHMUE I'. MpunoxeHusa K meToauKe NOBEepPKU

CxeMbl NOAKNIOYEHUA TeNnsocYeTYmKa npun noBepkKe

(o6sa3aTenbHbIe)

TENNOBbLIYUCIIUTESb

- ne1 | | | | MPn (g—p

I

1 - mpyborpoeold nosepoyHoU ycmaHO8KU;
2 - peeynupyrowuli BeHMUIb;
3 - KOHMPOIbHbLIU MaHoOMemp;
4 - KOHMPOIbHbLIU MepMomemp;
TK - memnepamypHbIt Kanubpamop;
1K - nepcoHasibHbIU KOMIbomep;
[P - npeobpa3osamerib pacxoda (pacxodomep, pacxodomep-cHemyuk u m.o.);
[T - npeobpazosamerib memrnepamypsbi.

Puc.l.1. Cxema nogkntouyeHnsa TCY npu noBepKe MeToA0M HenocpeacTBeH-
HOro CIINYEeHMUS.
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TENJIOBbIYUCIIUTESb

NT1...M0Tn MP1...MPn RS-232
A + A Y + N A
|
» MK
JR%
' » CulA

R - maeasuH conpomuserneHud;
N - 2eHepamop umnyrbcos;
[K - nepcoHarbHbIU KOMboMep;
[P - npeobpa3osamerib pacxoda (pacxodomep, pacxodomep-cHemyuk u m.o.);
[T - npeobpazosamernib memrnepamypbl;
Cull - cyemyuk umrynbcos.

Puc.l'.2. Cxema nogkntovyeHus TCY npu MMUTaLMOHHOWN NOBEpPKe.
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MpoTokon noBepku Tennocyetymnka «B3JIET TCP-M»

(pekomeHayemas ¢popma)

3aBofckon Homep McnonHeHne

"oa BbINycKa

Bug noeepku

MyHKT
o OTtmeTKa 0
HaumeHoBaHune onepaumn [OKyMeHTa MpumevaHve
COOTBETCTBUN
no noBepke

1. BHewHmn ocmoTp 4.7.1
2. Onpo6boBaHne 4.7.2
3. MNMoaTBepxageHne cooTBETCTBUS MPo-

rpaMmMHoro obecrneyeHus 4.7.3
4. NoBepka cocTaBHbIX YacTemn 4.7.4
TennocyeTyumk K aKcnnyaTauum

(rogeH, He rogeH)
[ata nosepkn " " 20 r.
MoBepuTenb / /
(noanuchb) (¢.1.0.)
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NMPUNOXEHUE [1. TunoBble cxeMbl U3MepPUTENbHbIX CACTEM U
anroputMbl pacyeTa

0.1. Cxema y3na y4yeta notpeburtens Ana cucteMbl oTonneHus 6e3 otéopa
TennoHocutens ¢ ogHum MNP

—

|
Cucrtema

oTonneHus
oA, Q2 to |
< N

Anroputmbl pacyeTa

W1=ml(hl-h2) w4 =W1
W2=0 W5 =0
W3 =0 W6 =0

rae ma = Vaipa; p1 = f(ta, Py); hy = f(t, P1); h2 =f(t2, P2)

HewTaTHble cuTyaumm

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusal/ Mpuceansanuel
Y11 > t2>=k +tl HakonneH. cTon
k =—3,00000 NpuceBanBaHue1 — He 3agaHo

JononHutenbHble NnapameTpbl *

mz2 = V2:p2; M3 = V3-ps,
roe p2 = f(t2, P2);  ps = f(t3, P3)

* - OOMOMHUTENbHbIE NapaMeTpbl MOryT OMNpeaensTbCs, ecnn UCMnonb3o-
BaTb He3a[eNCTBOBaHHbIE KaHarnbl U3MEPEHUs pacxoda MU Temnepary-
pbl C Y4E€TOM YK€ UCMONb3yeMON CUCTEMbI pa3MeLLEeHNs 3MepuTenb-
HbIX TOYEK M MHAMKALUN U3MEPUTENbHbIX NapaMeTpoB, a Takke 3aaaH-
HbIX IOFOBOPHbIX 3HaYEHUIA NapameTpoB.
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[.2. Cxema y3na yyeTa notpeburtens Ansa cucteMbl otonneHus 6e3 otéopa
TensIoHoCcUTeNs U HeuUpKynsiLuMoHHon cuctemsl F'BC npu aoroBopHOM
3Ha4YeHUM TemnepaTypbl XON04HOM BOAbI

—

o@O
O®

Cucrema
oTonneHus
< o Q2 t2 I

Q { t
> @ i i Cuctema 'BC

Anroputmbl pacyeTa

W1 =mi(hl-h2) W4 = W1

W2 =0 W5 = W3
W3 = m3(h3 — h0) W6 = W1 + W3
roe

M1 = Vi-p1; M3 = Va-pz; h1 =f(ty, P1); hy = f(t2, P2); hs = f(ts, P3); ho = f(to, Po);
p1= f(tl, Pl); p3 = f(tg, Ps); to=te; Po=Px

HewTaTHble cuTyaumm

HC1/Ycnosuel/ Y1 = Y11 HC1/Peakuusal/ MpuceanBanuel
Y11 > t2>=k +tl HakonneH. cTon
k = —3,00000 NpucsBanBaHne1 — He 3apaHo

[ononHuTenbHble NnapamMeTpsbl

m2 = V2-p2, rae p2 = f(t2, P2)
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[.3. Cxema y3na y4yeta notpeourtens ons cucteMbl OTOMIEHUA NpU
LOroBOPHOM 3Ha4YeHUM TeMmnepaTypbl XON04HOW BOAbI

3 |
? R
> A\Ql tl
1
= Cucrema

Q t oTonneHusa
2 2
» ) i |

Anroputmbl pacyeTa

W1 =m1 (hl-ho) W4 = W1
W2 =m2 (h2 = h0) W5 = W2
W3 =0 W6 = W1 — W2

roe my = Vi-p1; M2 = Vao-po; p1 = f(t1, P1); p2 = f(t2, P2)
h1 = f(t1, P1); h2 =f(tz, P2);  ho = f(to, Po); to = txe; Po = Pxs

HewTaTHble cuTyaumm

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusal/ MpuceanBanuel
Y11 5> G2>=k- -G1 HakonneH. cTon
k = 1,04000 NpuceBanBaHue1 — He 3apaHoO

HC2/YcnoBue2/ Y2 =Y21 & Y22 HC2/ Peakumsi2/ NMpucBanBaHue?2

Y21 - Gl<k +G2 HakonneH. ugert
k = 0,00000 MpucBanBaHne2 — G2 =k + G1
k = 0,00000
Y22 5> G2<k-G1 nvbo
k =1,04000 MpucBanBaHne2 — G1 =k + G2
k = 0,00000
HC3/Ycnoeue3/ Y3 = Y31 HC3/Peakumn3/ NMpucBanBaHue3
Y31 > t2>=k +tl HakonneH. cTon
k =-3,00000 NMpucBanBaHue3d — He 3agaHo

[ononHuTenbHble NnapamMeTpsbl

ms = V3-ps3, rae ps = f(ts, P3)
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.4. Cxema y3na y4yeTa notpe6uTtensi 4N CMCTeMbl OTONSIEHUS C OT6OpOM
TensIoOHOCUTENS U U3MepeHneM TeMnepaTypbl XONogHOW BoAbI

=]

DO®

— |

O

Q,

Cucrema Cucrtema
—>
¢ OTOIJICHUS BC
2

AQ t
—— SR
=

<

Tpy6onpoBopg { t,

XornopgHom
BOoAbIl

Anroputmbl pacyeTa

W1 =m1 (h1-h3) W4 = W1
W2 = m2 (h2 — h3) W5 = W2
W3 =0 W6 =W1-W2
rge mp = Vl-pl; my = Vz-pz; p1= f(tll Pl); p2 = f(tz, P2);

hy = f(ty, P1);  ha =1(to, P2); hs =1f(ts, P3)

HewTaTHble cuTyaumm

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakumsl/ MpuceauBaHuel
Y11 > t2>=k +1tl HakonneH. cTon
k =-3,00000 NpucsauBaHue1 — He 3apgaHo

HdononHuTtenbHble NnapameTpsbl

ms3 = V3-p3,
rae ps = f(ts, P3)
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[.5. Cxema y3na y4yeTa Ha TennoMCTOYHUKE NPU JOFOBOPHOM 3Ha4YeHUn

TemMnepartypbl XOJI0AHOU BOAbI

(=
i

|

—]

> Moparowmn
TpybonpoBog

TennoncToYHUK

4 O6paTHbIN
Tpyb6onposoa

Anroputmbl pacyeTa

W1=mlhl-m2h2 W4 = W1
W2 =m3h0 W5 = W2
W3=0 W6 = W1 -W2
roe mi = Vi-pa; m2 = V2:p2; ms3 = V3-p3;

4 MoanUTOYHbLIN
Tpyb6onpoBopg

hi = f(t1, P1); h2 =f1(t2, P2); ho = f(to, Po);
p1 = f(t, P1); p2 =f(t2, P2); p3 =f(ts, P3)

to = txs; Po = Pxs
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[1.6. Cxema y3na y4yeTa notpeourens ons CACTeMbl OTONJIEHMA C OTOOpOM
TensIoHOCUTENS NPU OTCYTCTBUMN OTOMSEHUA U A OFOBOPHOM 3Ha4YeHUun
TeMnepartypbl XONIOQHOWN BoAbI (ANA ABYXTPYOHON HEeLMPKYNALUOHHOMN
cuctembl F'BC B MexxoTonutenbHbIN Nepuoa)

]
T B0
Q1 tl
p—
Cucrtema
BC

Q, ‘ L
>

N

Anroputmbl pacyeta

W1 =m1(hl - ho) W4 = W1
W2 = m2(h2 = h0) W5 = W2
W3 =0 W6 = W1 + W2

rae mi = Vi-p1;, mz2 = Va-pz;
h1 = f(t1, P1); h2 =f(t2, P2); ho = f(to, Po);
p1 = f(ta, P1); p2 =f(t2, P2)
to=txs; Po=Pxs

[ononHuTenbHble NnapamMmeTpbl

ms3 = V3-p3,
roe ps = f(ts, P3)
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[.7. Cxema y3na y4yeTa macc B Tpex TpybonpoBogax

o@O
O®

=}

o0 .
>

Anroputmbl pacyeta

W1=0 W4 =0
W2=0 W5=0
W3=0 W6 =0
m1 = Vi-p1; mz2 = V2-p2; ms = V3-ps,

roe p1 = f(ty, P1); p2=f(tz, P2); p3 =f(ts, P3)
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[1.8. Cxema y3na y4yeTa notpe6urensi Ans cUCTeMbl OTOMMEHUsI C OTGOPOM
TensIoHOCUTENSA U OTAEeNbHbLIM onpefenieHMeM TennoThbl, U3pacxo4oBaHHOM
Ha otonneHue u F'BC, npn AOroBopHOM 3Ha4eHUU TeMnepaTypbl XONOL4HOWM
BoAbl

[s]
ﬁn BO0O0
;Ql t1
> N |
Cucrema —» Cuctema N'BC
oTonseHus
A2 I R
< =

Anroputmbl pacyerta
W1=m1l(hl-hO0) W4 =W1-W2 (Wrc)
W2 = m2(h2 - hO) W5 = W3 (WOTOI‘lJ‘IeHMe)
W3 =m2(h1l-h2) W6 = W4 - W3 (Wrsc)

nubo
W1 = m2(h1 - h2) W4 =W1 (WOTOI‘lJ‘IeHMe)
W2 =(ml-m2)(hl-h0) W5 = W2 (Wrsc)
W3=0 W6 = W4 + W5 (Wrc)
roe M1 = Vi-p1; M2 = Va-pz; p1 = f(ts, P1); p2 = f(t2, P2)
hi = f(t1, P1); ha=1(tz, P2);  ho =f(to, Po); to = ts; Po=Pxs

HewTaTHble cutyaumm

HC1/Ycnosuel/ Y1 = Y11 HC1/Peakuusal/ Mpuceausanuel
Y11 5> t2>=k +tl HakonneH. cTon
k =-3,00000 NpuceBamBaHue1 — He 3apgaHo

HJononHuTtensHble NnapameTpsbl

ms3 = V3-p3,
raoe ps = f(ts, P3)
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1.9. Cxema y3na y4yeTta notpe6uTtens Ans cMCTeMbl OTONSIEHUA C OTGOpOM
TEeNJIOHOCUTENS U HELIMPKYNALMOHHOU cuctembl NBC ¢ oTAenbHbLIM y4eTOM B
cucteme NBC npu OroBopHOM 3Ha4YeHUU TeMnepaTypbl XONo4HOW BoAbI

=)

Q1 *tl

ICVICTeMa Qs ts
Cucrtema 'BC
oTonneHus
A FZ |
< >
Anroputmbl pacyeTa
W1 =m1(hl-ho) W4=W1-W2 (Wrc)
W2 = m2(h2 - hO) W5 = W3 (Wrsc)
Ws = m3(h3 - hO) W6 = W4 - W5 (WOTOI‘IJ‘IeHl/Ie)
roe M1 = Vi-p1; M2 = Vo-p2; M3 = Vips;
p1 = f(t1, P1); p2 = f(t2, P2); ps =f(ts, P3);
hy = f(t1, P1); h, = f(t2, P2); hs = f(ts, P3); hxe = f(txe, Pxs);
to = txs; Po = Pxs
HewTaTHble cutyaumm
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusal/ Mpuceansanuel
Y11 > t2>=k +tl HakonneH. cTton
k =—3,00000 NpuceBanBaHue1 — He 3agaHo
B76.00-00.00-33 re tsrm.033 doc2.17
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