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HacToawun JOKYMEHT pacnpoCTpaHAeTCs Ha TensroBblYUCINTESb
«B3JIET TCPB» aHeproHesaBucumoro mcnonHexnmss TCPB-033 moau-
dukauum TCPB-03 u npegHasHayeH Ansg 03HaKOMMEeHMs nofb3oBaTens
C YCTPOMCTBOM TEMSOBLIYMCIIMTENA M MNOPSOKOM €ro 3dKcnnyatauuu.
YacTb | cogepXut TexHu4eckoe onucaHue, nopsgok obcnyXuBaHusa m
METOAMNKY MOBEPKN TennoBblMMCANTENS, YacTb || — nHCTpykuuto no ero
aKcnnyaTaumu.

B cBs3K ¢ nocTosiHHOM paboToun No ycoBepLUIeHCTBOBaHUIO Npmnbopa
B TEnnOBbLIYUCINTENE BO3MOXHblI OTNIMYMSA OT HACTOSILLEr0 PYKOBO-
ACTBa, He BNUAKOLME Ha METPONOrMyeckme XapakTepucTUKM uU OyHK-
LMoHarnbHble BO3MOXHOCTM Npunbopa.

MEPEYEHb NPUHATbLIX COKPALLEHWI

KK - kugkokpuctannmyeckmin nHgukaTop;

HC - HewTaTHada cuTyauus,

HCX - HOMMHanbHaga cTaTuyeckasi xapakTtepuctmka npeobpasoBaHns;
MK - NepcoHarnbHbIA KOMMbIOTEP;

MNP - npeobpasoBaTtenb pacxoaa;

nT - npeobpasoBaTenb TeMNepaTypsbl;

B - TENIOBbIYUCIINTENb.

NMPUMEYAHUME. Bua HameHoBaHUs MM 000O3HAYEHUs, BbINOM-
HEHHOro B TeKkcTe M Tabnuuax XupHbiM wpudTom Arial, Hanpumep,
HakonneHue, cCOOTBETCTBYET ero oTobpaxeHuto Ha aucnnee npubopa.

* % %

» Tennosbiqucriumerns «B3JIET TCPB» 3apeaucmpupoeaH 6 [ocydap-
cmeeHHOM peecmpe cpedcme usmepeHulti PO nod Ne 27010-09 (ceu-

Oemesniscmeo 06 ymeepxOeHuu muna cpedcme  u3MepeHul
RU.C.32.006A Ne 35190).

* Tennosbiqyucriumens «B3J/IET TCPB» coomesemcmeyem mpebosaHu-
SIM HOpMamueHbIX OOKYMEHMOo8 [10 3/1eKmpoMazHUmHou coemecmu-
mocmu u 6e3ornacHocmu.

* Tennosbiqucriumersb «B3JIET TCPB» pa3peweH K npuMeHeHUr Ha
y3rnax ydema merisiogou sHepauu.



FTAPAHTUUN U3TOTOBUTENA

I. WarotoBuTenb rapaHTUpyeT cooTBeTcTBME Tennosblumcnutenen «B3JIET
TCPB» ncnonHenna TCPB-033 TexHMyeckMm ycrnoBmnam B npegenax rapaHTun-
HOro cpoka 60 mMecsiueB C gaTbl NEPBMYHON NMOBEPKU Npwu cobniogeHun cne-
AYOLLMX YCITOBUMN:

a) XpaHeHwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKCnayaTtauus u3genus

OCYLLECTBNAITCSA B COOTBETCTBMM C IKCNIyaTaLMOHHOW OOKYMEHTaLUM-
en Ha usgenue;

6) MOHTaX U NyckoHanago4Hble paboTbl BbINONHEHbI B TeYeHne 15 mecs-
LieB C AaTbl NEPBUYHON MOBEPKN C OTMETKOW B NacnopTe M3nenus;

B) B TeYEHMEe Mecsia C MOMEHTa BBOAA U3AENUs B 3KCMNyaTaumio 3aknto-
YyeH [OroBop OOCNyXMBaHMA C NOObIM  CEPBUCHBIM  LIEHTPOM
3A0 «B3JIET» c oTMeTKkoM B nacnopTe n3genus.

Mpn HecobnaeHMM YCroBMS NyHKTa |IB rapaHTUMHBIA CPOK 3KCnnyaTaumm
cocTaBnsieT 28 mecsaueB C AaTbl NEPBUYHON NMOBEPKN U3OENUS.

Mpn HecobnoaeHM ycnoBumr nNyHkTa |6 rapaHTUHBIN CPOK IKCnnyaTaumm
coctaBnseT 15 mecsaueB ¢ AaTbl NEPBUYHON MOBEPKN U3LESUA.

NMPUMEYAHWE. Jata BBoga nsgenust B akcnsyataumio n garta no-
CTaHOBKM Ha cepBUCHOE OBCrnyXMBaHME YyKasblBalOTCA B nacnopTe Ha
n3genne B pasgene «OTmeTkm O npoBedeHun paboTy», 3aBepsioTcs
NoANNCLI0 OTBETCTBEHHOIO NLIA U NeYaTblo CEPBUCHOIO LEHTpA.

[I. TapaHTUMHBIN CPOK NpoaneBaeTca Ha BPeMSA BbINOSHEHUS rapaHTUNHOIO pe-
MOHTa (6e3 yyeTa BpeMeHu ero TpaHCNOpPTUPOBKK), €CNN CPOK NPOBEAEHUS ra-
PaHTUAHOrO PEMOHTA NPEBbICUI OAMH KaneHO4apHbIN MecsL.

[ll. U3roToBUTENDL HE HECET rAapaHTUNHBLIX 06A3aTENBLCTB B CEAYOLWNX CryYasix:

a) OTCYTCTBYET nacrnopT Ha usgenue ¢ 3anosfiHeHHbIM pasgenom «Ceuge-
TENbCTBO O NPUEMKEY;

6) nsgenue MMeeT MexaHU4YecKne NoBpPEXOEHUS;

B) u3genve XpaHumocb, TPaHCMOPTUPOBANoCb, MOHTUPOBANOCh MW 3KC-
nnyaTMpoBanocb C HapylleHuem TpeboBaHWIA 3IKChnyaTaumoHHOW O0-
KyMeHTaLuMm1 Ha n3nenuve;

r) OTCYTCTBYET Unu nospexaeHa nnomoda ¢ NoBepuUTENbHLIM KNENMOM;

A) n3genve unu ero coctaBHas 4acTb nogsepranocb pasbopke nnu gopa-
ooTke.

* % %

HewncnpaBHoe n3genue ans BbINONHEHUS rapaHTUAHOIO PeMOHTa Harnpas-
NAeTCs B perroHanbHbI UM FONTOBHOW CEPBUCHbIV LIEHTP.




1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennosbluncnutens «B3JIET TCPB» npegHasHadeH Anst UCNonb3oBa-
HUSA Ha y3nax yyeTa TensoBOW SHEPIUUN C LIENb0 N3MEPEHNSA NapameT-
POB TENSIOHOCUTENS U NPeACTaBNeHns AaHHbIX MO NOoTpebrneHuto Ten-
no- 1 BOOOPECYPCOB.

Tennosbluncnntens cootsetcteyetr TOCT P 51649-2000, peko-
mMeHgauuam MU 2412, MU 2573, MO3M R75 n gpyro HopMaTuBHOWM
AOKyMEHTauuKn, pernameHTmpyrowen Tpebosannsa kK npubopam yyeTa.

Tennosbluncnntens «B3JIET TCPB» aHeproHe3aBMCUMMOro WUCMoOsHe-
Hua TCPB-033 obecneunBaer:

N3MepeHMe C NOMOLLbIO NEePBUYHBIX NpeobpasoBaTenen TeKyLMX 3Ha-
YeHWu pacxoga n TemnepaTypbl B Tpex TpybonpoBoaax v onpeaenexHve
TEKYLLUX N CPEAHUX 3a MHTEpBan apXMBUMPOBAHMS 3HAYEHWIA napameT-
POB TEMNMOHOCUTENS;

onpeperneHne 3HA4YeHMN TENMNOBOM MOLLHOCTU U KONUYEeCTBa TENSOThI B
TEenJ1oCNCTeMeE;

apXvBUpPOBaHME B 3HEProHe3aBUCUMON MaMATU pes3yrbTaToB U3Mepe-
HWUI, BbIMUCIIEHUIA U ANArHOCTUKM, a TaKkKe YCTaHOBOYHbIX NapamMeTpoB;

MHOUKaUNO N3MEPEHHDbIX, paCYeTHbIX, YCTAHOBOYHbIX, JMAarHOCTU4YE€CKNX
N apXmnBmpoBaHHbIX NMNapaMeTpPOB,

BbIBOA U3MEPUTENBHOWN, MarHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOM Y
Apyron nHpopmaumm Yepes nocrnegoBaTenbHbIn MHTEpdenc RS-232;

BBOZ M MCMONb30BaHNE B pacyeTax AOroBOPHbLIX 3HAYEHUI NapameTpoB
TENNOHOCUTENS;

BO3MOXXHOCTb MPOrpaMMHOro KOHOUIYPUPOBaHUSI CUCTEMbI M3MEPEHUIA
N pacyeToB C y4E€TOM BMAa KOHTPONMPYEMON TennocucTeMsl 1 Habopa
ncnonb3yeMbix npeobpasoBaTtenen pacxoga u TemnepaTypbl;

- aBTOMaTUYECKUN KOHTPOJIb N UHOUWKaUUKO Haln4dn4a HeMCﬂpaBHOCTeIZ

TENNOBLIYMCINTENS, OTKa30B MNEepBUYHbIX Npeobpas3oBatenen u He-
LUTATHbIX CUTyaUMI, a Takke onpeaeneHme, UHAMKaUMIO 1 3an1cb B ap-
XMBbl BpEMEHM HapaboTKN 1 NPOCTOS TEMNSOBbLIMUCINTENS;

YCTaHOBKY KpUTEpMEB UKcCaumm n BUAOB peakumi TENNOBbIYMCNNTENS
Ha BO3MOXHble HEUCNPABHOCTU UK HelwTaTHble cutyaunm (HC);

- 3alnTy apXmBHbIX N YCTAaHOBOYHbIX AaHHbLIX OT HECAHKLUNOHNPOBAHHOIO

Aoctyna.



Kpome Toro, Tennosbluncnvtens (TB) no3sonserT:

- 3adaBaTb pa3Hble aJllfToOpUTMbIl pacydeTa OJ1d OTOMUTENIbHOIoO N MEeXO0TOo-
NMNTEJIbHOIro Ce30HOB,;

- OpraHM3oBbIBaTb TENMOy4YeT B 2-TPYOHbIX TENnocMcTemMax ¢ aBToMaTtu-
YEeCKUM MEepeKYEeHNEM anropMTmMa pacyeTa npu nepexone ot oTonu-
TENbHOro K MEXOTONUTENbHOMY CE30HY 1 06paTHO;

- 3aaBaTtb 3HAYEHUA p[JaBreHnA TennoHOCUTENA B pr60I'IpOBO,D,aX 7
AaBrieHne XonogHom Boabl;

- YCTaHaBIimBaThb ABa pa3HblX 3HA4YEHUA TEeMIMNepaTypbl X0SI0QHOM BOAbI U
KaneHgapHble nepnodbl, B Te4HeHNe KOTOPbIX UCMNOJIb3YIOTCA B pacyeTax
3TN 3HAaYEeHNd TemMmnepartypbl.

ﬂ,]‘lﬂ y,D,O6CTBa NnoJib30BaHUA B TennoBbivYUCIIUTENE NpegycMoTpeHa
BO3MOXHOCTb:

- perynupoBKM KOHTPaACTHOCTM MHAMKATOpa C KnaBuaTypbl;
- HacCTPOViKM O0ToBpa)kaeMblX OKOH MHAMKALMN MEHIO.



1.2. TexHU4YeCKne XxapakTepucTUKu

1.2.1. OCHOBHbIE TEXHUYECKME XapaKkTepuctukm TB npueBeaeHsbl B Tabsn.1.

Ta6bnuua 1
HanmeHoBaHue napameTpa 3HayeHne napameTtpa Mpum.

1. KonnyecTtBo KaHanoB N3MepeHns:

- pacxoga no 3

- TemnepaTypsl no 3
2. [lnana3oH namepeHuns cpegHero o6bLemMHoOro pac-

xopa, M°/4 ot 0,01 go 1 360
3. lvanasoH namepeHusa temnepatypsbl, °C oT mmnHyc 50 go 180 |lMpum. 1, 2
4. InanasoH nsmepeHunsa pasHocTtn Temnepatyp, °C ot 1 80 180 Mpum. 1
5. OnekTponutaHue aBTOHOMHOE cm.n.1.2.4
6. CpegHsisi HapaboTka Ha OTKas, 4 75 000
7. CpegHun cpok cnyxbbl, net 12

NMPUMEYAHNA.

1. 3HayeHre napameTpa onpeaensieTcs TEXHNYECKMMMN XapakTepucTukamm
ncnonb3yeMbix TepMonpeobpasoBaTeneit ConpoTUBEHMS.

2. BO3MOXHO W3MepeHMe M apxuBupoBaHWe TemnepaTypbl HapYy>KHOro
BO34yxXa MNpW YKOMMMEKTOBAHUN TEMNMOCYETYMKA COOTBETCTBYHOLLMM
Tepmonpeobpasosatenem conpoTtusnenus (Tr1C).

1.2.2. TennoBbluucnuTenb obecnedynBaeT COXpaHeHue pes3ynbTatoB paboTbl
TB B apxmBax:

- yacoBoMm — 1080 3anucen (rnybmHa apxusa — 8o 45 cyTok);
- cyTo4HOM — 60 3anucen (rnybuHa apxmBa — 0o 2 MecsiLEB);
- Mmecsa4yHOM — 48 3anucen (rnybuHa apxmBa — oo 4 ner).

Bpemsa coxpaHHOCTM apXMBHbIX, @ TaKkKe YCTaHOBOYHbIX AaHHbIX
npw OTKINKOYEHUU NUTaHus (NofHOM paspsge 6atapeun) He meHee S ner.

1.2.3. YCTOMYMBOCTb K BHELLUHMM BO34EWCTBYHOLWMM (pakTopam TensnoBblYUC-
nutens B paboyem pexume:

- Temnepartypa okpyatowiero Bosgyxa — ot 5 go 50 °C;

- OTHOCUTEenbHas BNaXxHOCTb — He 6onee 80 % npwu Temnepatype A0
35 °C, 6e3 koHaeHcauun Bnaru;

- aTMocepHoe gasneHue — ot 66,0 go 106,7 klla;
- Bubpaums — B ananasoHe ot 10 go 55 Ny ¢ amnnutygon go 0,35 mm.
CteneHb 3awmtbl TB cooTBeTcTBYET KOOy IP54 no TOCT 14254.

1.2.4. OnexktponutaHne TB obecneumBaeTcsi BCTpOeHHOW Oartapeen Hanpsi-
XeHuewm 3,6 B, pasamepa C, emkocTbto 7,5 A-u.

Bpems paboTbl TB 6e3 3ameHbl 6aTapen — He meHee 4-x neT.



1.3. MeTponornyeckne xapaktepucTmuku

Mpenenbl gonyckaeMblX OTHOCMTENbHbLIX MOrPELUHOCTEN TEMNMOBbI-
YucnUTENs NP U3AMEPEeHUN B 3aaHHOM AuanasoHe, MHOMKaUuUK, peru-
CTpaumMK, XpaHeHUn 1 nepeaade pesynbTaToB U3MEPEHUNA:

- cpegHero obbemHoro (mMaccoBoro) pacxopga, obbema (macchl) —
+0,2 %;

- Temnepatypbl —+ 0,2 % *;
- KONMYecTBa TeNNoTbl U TennoBon MoLwHocTU — + 0,5 %;
- BpeMeHu paboTbl B pasnuyHbix pexmmax — + 0,01 %.

* - pa3HOCTb OTHOCUTENbHbIX MOrPELUHOCTEN COrMacoBaHHbLIX MO MorpeLu-
HOCTSIM KaHanoB M3MEepeHust TemnepaTtypbl No Moayni — He Gonee
0,1 %.

Mpn paboTte TennoBblMMCAUTENA B COCTaBe TennocyeTvmka
«B3JIET TCP-M» ¢ ucnonb3oBaHnem npeobpasoBaTenen pacxoga u
Temnepartypbl, ykasaHHbIX B N.1.5.1, oTHOCUTENbHbIE NOrPELLUHOCTU NPU
N3MEepPEeHUn, MHAMKaLMK, perncTpauun, XxpaHeHnn n nepegaye pesyrb-
TaTOB U3MEPEHUN KonmyecTBa TennoTbl COOTBETCTBYIT knaccy C no
FOCT P 51649-2000.



1.4. CocTtaB

KomnnekT noctaBku — B COOTBETCTBUU C Tabn.2.

Tabnuua 2

HanmeHoBaHue un YCJ10BHOE 0b03Ha4eHne Kon-Bo I"Ipmmeanme
1. TennoBbIMUCIINTENb 1 Mpum. 1
2. KOMNAeKT MOHTa)HbIN 1 Mpum. 2
3. NacnopTt 1
4. PykoBoACTBO No akcnnyaTtauum u. |, |l 1

NMPUMEYAHUA.

1. Mpwn BbINYCKE M3 NPON3BOACTBA BbINOMHAETCS TUNOBAs HAaCTPOW-
Ka KaHanoB U3MepeHusa pacxofa M TemnepaTtypbl TEMSOBbIYUCIIUTENS.
MapameTpbl TMINOBOW HACTPoOMKM npuBedeHsl B Npunoxenun . lNo 3a-
Ka3y MoryT OblTb 3a4aHbl Apyrne 3Ha4YeHnsa NnapaMmeTpoB HACTPOMKN.

2. CoctaB — B COOTBETCTBMM C 3aKa3oM. B KOMnnekT moryt BXo-
AnTb: kabenun ceasnm TB ¢ npeobpasosatenamu pacxoga (MMP) w/unu
npeobpasosaTtenamu temnepatypbl (MT). OnnHa kabenen — no 3akasy
n3 Tunopsiga: 6, 12, 20, 30, 40, 70, 100, 150, 200 m.

JKcnnyaTauMoHHas AOKYMEHTaumnsa M KapTbl 3akas3a Ha TB u gpy-
rylo npoaykuuio, Bbinyckaemyr cupmon «B3JIET», pasmelleHbl Ha
canTe no agpecy www.vzljot.ru.

Tam xe pasmMelleH nakeT nporpamm «YHuBepcarsnbHbIA NPOCMOTP-
LWMK», BKITOYAKOLWNA B CBOW COCTaB WMHCTPYMEHTarnbHYK MnporpaMmmy
«Monutop TCPB-03X 63.01.03.XX» ans pabotbl ¢ npubopom no no-
cneposaTenbHoMy nHTepdency RS-232.
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1.5. YcTponucTeo u paborta

1.5.1. MpuHUKMN paboTbl

1.5.1.1. MpuHumMn gencteus TennosbiunucnnTens mcnonHeHns TCPB-033 ocHo-
BaH Ha M3MepPeHUn NePBUYHbIX NapamMeTpoB TennoHocuTensa (pacxoaa
N TemnepaTypbl) C MOMOLLLI MEPBUYHLIX NpeobpasoBaTenen, ycTa-
HOBMEHHbIX B TpybonpoBoaax, n obpaboTke pe3ynbTatoB N3MEPEHUN C
y4yeToOM 3a[aHHbIX 3HAYEeHUN gaBneHnsa B TpybonpoBoaax 1 Apyrnx na-
pameTpoB B COOTBETCTBUM C BblOpaHHbIM anroputmoM. CTpyKTypHas
cxema TENNoBbIYMCNUTENSA NpuBeAeHa Ha puc.1.

TennoBbluucnutens TCPB-033

Unpgukatop |<—>

RS-232
—— — Mnara - >
I AT | »| TennoBbluucnuTens
I nT2 | >
— e —_- -
| AT3 | >

A A A

P B BN ———

|I'IP1||I'IP2|II'IP3

—_—— = —_—— — .___l

1T, [P — npeobpa3zosamernb memnepamypbl, pacxooa.

Puc. 1. CTpykTypHasa cxema TennoBbluncnutens mcnonHeHma TCPB-033.

TennoBblYNCIIUTENDb BbIMOSHSAET:
- npuem n obpaboTtky curHanos ot NP u MNT, komaHa ¢ knaesmaTypsl;

- BTOPUYHYIO 0OpaboTKy M3MEPEHHbIX 3HAYEHWIA NMapameTpoB U BblYMUC-
NeHne TennoBbIX NapamMeTpPoB MO YyCTaHOBMEHHbIM hOpMYyiaM pacyeTa;

- 3aM1Cb M XpaHeHNe B SHEProHe3aBMCMMOWN NaMSTU Pe3ynbTaToB U3Me-
PEHWI, BbIYUCINEHUIA, ANArHOCTUKM U YCTAaHOBOYHbIX NapaMeTpoOB;

- aBTOMaTMYeCKUN KOHTposb ucnpasHocTtu [P, MNT n TB, koHTponb na-
pamMeTpoB TEMNMOHOCUTENSA U HaNMYUA HewTaTHbIX CUTyaumn (HewTaT-
HbIX PEXNMOB paboTbl TENNOCUCTEMDI);

- BbIBOA UH(pOpMaLMKN Ha AUCMNEN XUAKOKPUCTanNM4eckoro nHamkaTopa
(XKW) n yepes nocrneposaTenbHbll MHTepdenc RS-232 Ha BHelwHne
yCcTponcTtBaa.

AsyctpouHbin XK obecneumBaeT BbiBOA andaBuTHO-LMGPOBOM
nHdopmauun. lNepnog obHoBneHms mHaukaumm Ha KK coctasngaeTt
4 c. Pa3psagHoCTb MHOMKaUMM napamMeTpoB Ha AMCNIee Tennoc4eTymKa
npusegeHa B [NpunoxeHuu b.

1.5.1.2. [insa noctpoeHusn Ha 6asze TB Tennocyetymka HeobXoaAMMO MCMONb30-
BaTb npeobpasoBaTtenu pacxoga WU TemnepaTtypbl, COrnacoBaHHble C
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TennoBblvYUCINTENIEM NO TEXHNYECKMM N METPOJIOTMYECKUM XapaKTepn-
CTUKaM.

B kauyectBe [P B koMnsiekte c TennoBblMUCUTENEM MOIYT UC-
Nnonb30oBaTbCA SNEKTPOMarHUTHble, YNbTPa3BYKOBble, BUXPEBbIE UMK
OCHOBaHHbIE Ha WMHbIX PU3MYECKMX NpUHLUUNAx npeobpasoBaTtenu pac-
Xo4a vunu pacxogomepbl, UMetoLne MMMNYIbCHbIM BbIXO,.

B komnnekte ¢ TB MoryT ucnonb3oBaTbCA criegyrouime nsgenus
dupmbl «B3JTET»:

- 9NeKTpoMarHuTHble pacxogomepbl-cHeTunkn «B3JIET OPy;
- ynbTpasByKoBble pacxogomepbl-cyeTyunkn YPCB «B3JIET MP».

OnuncaHve npuHUMNa AENCTBUS U TEXHUYECKMEe XapaKTepUCTUKK
pacxo4oMepOoB MpuBeAEeHbl B OTAENbHOW 3KCnyaTaunmoHHON [OKYMEH-
Tauun. [nvHa NUHUA CBSA3M C YyKasaHHbIMW pacxofoMepamu MOXEeT
6bITb 40 300 M 1 Bonee € y4eTOM BbINOMHEHUS YCNOBUA COrfacoBaHus
Mo 3NEKTPUYECKUM napameTpam.

Kpome ToOro, B kadectse 1P gonyckaeTcs Mcrnonb3oBaTb Crenyto-
LmMe pacxogomepbl ¢ TpebyembiMKU METPONOrMYECKUMN XapaKTepUCTu-
KamMu U C MMMYNbCHBIM BbIXOA4OM, KOTOPbIA COOTBETCTBYET MO 3NEKTPU-
YyeckMM napameTpam mmnynscHomy Bxogy TB: B3IINC-CP, BIIC-THU,
NB6-2, BCT, BMI, OCBW, PY-2, CBGM, BPTK, PM-5, NMP3M, TOM,
SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM.

MakcumanbHasa gnvHa NMHUA CBA3KU € ykasaHHbiMU 1P onpegens-
eTCS TEXHUYECKMMU XapaKTepuUCTUKaMM MCMONb3yeEMOro pacxogomepa
N napameTpamMu JIMHUN CBA3WN.

B kadvectBe NP B komnnekte ¢ ogHum TB MoryT ucrnonb3oBaTbCcs
pacxogomepbl pa3nU4YHbIX BUAOB U TUMOB.

B komnnekTe ¢ TB B kadectBe 1T moryT ncnonb3oBaTbCs TEPMO-
npeobpasoBaTenn COMPOTMBIIEHUS MNATUHOBbLIE PA3NNYHbLIX TUMOB C
4-npoBOLHOM CXEeMOW NOAKMYEHUS, TpebyeMbiMnU MEeTPONOrnyecknmm
Xapaktepuctmkamu, nogobpaHHble B napy, yAOBMETBOPAOLLME YCNOBU-
AM MpuMMeHeHus 1 obnagawoLlmne ogHON U3 yKasaHHbIX B Tabn.3 HoMu-
HanbHbIX CTaTUYECKNX XapakTepucTuk npeobpasoBaHusa (HCX).

Ta6bnuua 3

HomuHankHoe sHavetmue YcnoBHoe 0603HavyeHne HCX
conpoTtmneneHuna nnaTmHOBOro
Tep“:g:%eﬁ’gp;i"gze”" no FOCT 6651-94 no FOCT 6051-2009
100 10011, Pt100  W,q0 = 1,3850 Pt100 o = 0,00385- °C -
Pt'100 W0 = 1,3910 100N o = 0,00391- °C "
500 500r1, Pt500 W,o = 1,3850 Pt500 o = 0,00385- °C -
Pt'500 W0 = 1,3910 500 o =0,00391-°C™"
1000 1000r1, Pt1000  W,q0 = 1,3850 Pt1000 o = 0,00385- °C -
Pt'1000 Wigo = 1,3910 1000r1 o = 0,00391- °C -1

B komnnekte ¢ TB moryT ncnones3oatbcs MNT Tuna «B3JIET TICy,
KTC-b, KTCIl-H, KTMNTP, KTCIM-P, KTCIMP-001, TMT-1(-15),
TMNT-1(-15), TCM-P, MeTpan-205.
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1.5.2. OpraH1sauusa namepeHun n pacyeToB

1.5.2.1. Cnucrema namepeHuin n pacyeToB TENNOBLIYNCNIUTENS ABMSAETCA MHOMO-
YPOBHEBOW M HAcTpanmBaeTCA B COOTBETCTBMM CO CXEMOW y3na yyeTa,
T.€. B COOTBETCTBUM C pacnpeeneHnem npeobpasoBaresnen pacxoga u
TemnepaTypbl N0 TpybonpoBoAaM KOHTPONMPYEMON TENNOCUCTEMbI.

CTpyKTypa OCHOBHbIX U3MEPEHUI N pacyeToB NpueegeHa Ha puc.2.

Tpy6onposodsi KoHMPORUPYeMoll menfiocucmemb!
[mP1]|nP2|{nP3| [nT1|[nT2 || NT3 |
Y Y Y y Y Y

ViamepeHue nepsuyHbIX napamMempos mennoHocumens 8 mpybonposodax
M3mepsaemble napamMeTpbl

Q, Q Q  t byt

1U3M "2 A3M "3 U3M

| 2R SR SR T

BbiylicrieHte 8MOPUYHbIX NapaMempos menfoHocumens 8 mpybonpogodax

Boluncnsiembie napamerpel YcTaHaBnvBaemble NapameTpbl
a) ons pacyeToB
Vias _f(Q1,2,3) Piss» P
m1,2’3 - f (G1,2,3) t1 23 Aoros.
Gio3=f(Q ;3 P123) t xe 3uma
P123 = F(ty 23 Pyos) t xe neto
hyo3=f(t 53 Piss) 6) ana HC
pXB =f (tXB’ PXB) t1,2,3
hXB =f (txs’ PXB) G1,2,3

- =

BouicrieHue napamempos mensocucmems
BbIUMCTISEMblE NapaVETbI
W1, W2, W3, W4, W5, W6
E1, E2, E3, E4, E5, E6

Puc. 2. CTpykTypa CUCTEMbI U3SMEPEHUN U PacyeToB.

1.5.2.2. NlamepeHne nepBuYHbIX NapamMeTpoB TennoHocuTens (pacxoga oobem-
Horo Q n Temnepatypbl t) BbINOMHAETCA C NOMOLLbLIO NpeobpasoBaTe-
newn MP1 (2, 3) n MT1 (2, 3), yCTAHOBMEHHbLIX B KOHTPONUPYEMbIX TPY-
6onposogax. [Ana namepeHus NepBUYHbIX NapaMeTpoB TENOHOCUTENS
Heob6xo4MMO YCTaHOBUTL NapameTpbl PYHKLUMOHNPOBAHUSA KaHanoB n3-
MepeHus o6beMHOro pacxoga v TemnepaTtypbl TeNNOBbIYUCUTENS.

LUndposble nngekcol 1, 2 n 3 npeobpasoBaTtenen pacxoga n Tem-
nepaTtypbl, UI3MEPSIEMbIX N BbIYUCNSEMbIX NapamMeTpPoB TEMOHOCUTENS
o0603HayalT MX COOTBETCTBME KOHTpONupyemomy Tpybonposoay (BeT-
BW TENMOCUCTEMbI). OTO COOTBETCTBME AOIMKHO cobniogaTbca npu noa-
KnioyeHun npeobpasoBartenen pacxoga n Temnepartypbl K Bxogam TB.

1.5.2.3. [Ins Bbl4NCNEHNA BTOPUYHBIX NapamMeTpoB TennoHocutenda (obvema V,
Maccbl m, NAOTHOCTU P W Ap.) UCMOMb3YTCA NpeobpasoBaHHble 3Ha-
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YeHus pacxoda n TemnepaTypbl — 3Ha4YeHUs1, onpeaensemMble C y4eToM
BO3HMKLUMX HELWTATHbIX CUTYyauUnin B KOHTPOSIMPYEMOW Tenrocucteme, a
Takke otkasos [P u INT, ona yero B TennoBblYUCIIMTENE 3a0al0TCS YC-
nosusa (kputepun) HC n peakuumn TB Ha MX BO3HUKHOBEHME. [1pn OTCyT-
cTBUKM oTkasoB n HC npeobpasoBaHHOE 3HAYEHME PABHO N3MEPEHHOMY.

[nsa pacyeta BTOPUYHbIX NapaMeTpoB HEOBXOANMO Takke BBECTU B
TENMOBbIMUCINTEND  [OrOBOPHbIE  3HayeHus pacxoga Gporos
(QmoroB), TemnepaTypbl taoroB n fasneHna P B KOHTponvpyembix
TpybonpoBoaax.

lMpeobpasoBaHHOe 3Ha4YeHMe TeMnepaTypbl TENNOHOCUTENS B TPY-
donpoBoae 1 t1npeo6 nporpaMMHO MOXET ObiTb Ha3HA4YeHo ANs Bbl-
YMCNEHMA BTOPUYHBIX NapameTpoB TensioHocuTensa B Tpybonposogax 2
n 3, a npeobpaszoBaHHOE 3HA4YeHWEe TemnepaTtypbl TENNIOHOCUTENS B
Tpybonposoge 2 t2npeob — B Tpybonposoae 3.

1.5.2.4. Tpn Heo6xo0aANMOCTIN BBOOATCS OOrOBOPHbIE 3HAYEHUs AaBneHus PxB n

1.5.2.5.

TemnepaTtypbl tXB AN UCTOYHUKA XONOoAHOW BoAbl. [Ans TemnepaTypbl
XOnoAHon BoAbl MOryT OblTb YCTAHOBMEHbl ABa pasHbIX 3HAYEHWUs
t xB 3uMa 1 t xB neTo, a Takke 3agaH KanenaapHbI Nepuoa, B Teve-
HMe KOTOPOro Ucnonb3yeTcs B pacyeTax 3HayeHue t XxB neTo.

HesapencTBoBaHHble AN onpefeneHus napameTpoB TENOCUCTEMBI
KaHanbl u3MepeHusi pacxoga AOMXHbl ObITb OTKMOYEHbl MPOrpaMmMHO
(ycTaHaBnuBaeTcs 3HaveHne HeT Ans napametpa Wcnonb3yetcs
MPx). B npotuBHom cnyvae TB onpepenset otkas NP B 3TOM KaHarne.
B oTKntoYeHHbIX KaHanax 3HayeHve pacxofa paBHO HYITHO.

MporpaMMHOE OTKMIOYEHME KaHamNoB M3MEpPeHUs TemnepaTypbl
NPON3BOANTCA NyTEM Ha3HaYeHUs Npeobpa3oBaHHOMY 3HAYEHUIO TeM-
nepaTtypbl tnpeo6 OroBOPHOro 3Ha4YeHUs taoro..

NMPUMEYAHUE. PekomeHayeTca B OTKIMHOYEHHBbIX KaHanax uame-
peHust TemnepaTtypbl napaMeTpy tAoros, He UCMONb3yeMOMY B pacye-
Tax, npucBauBaTb HyneBoe 3HayeHue.

HesapencTBoBaHHbIE KaHamnbl M3MEPEHUS pacxoda 1 TemnepaTypbl
MOryT GbITb MCMONb30BaHbl AN U3MEPEHUS KAaKUX-NMOO AOMNONHUTENb-
HbIX NapamMeTpOB.

Bo3mMOXHO u3MepeHne TemnepaTtypbl HapyXHoro Bosgyxa. [lpwu
3TOM PEKOMEHOYETCS NPOBEPUTb 3HaAYeHUa HKHen (HwxH. gmnan. t) u
BepxHen (Bepx. gmnan. t) rpaHuubl Agnana3oHa namMepeHui, 3agaHHble B
TB anga gaHHoOro kaHana.

1.5.2.6. BbluncneHne napameTpoB TENIOCUCTEMbI NMPON3BOAUTCHA MO pacYeTHbIM

1.5.2.7.

dopmynam, yctaHaBnNMBaeMbiM B TENSIOBblMUCNTENE B COOTBETCTBUN
co cxemoln yana ydyeta. [JaBneHuve PxB u Temnepatypa txB B 9TuX
dopmynax obosHavatoTcsa nHaekcom 0: Py n to cooTBETCTBEHHO. THMo-
Bble CXEMbl N3MEPUTENBbHbBIX CUCTEM U COOTBETCTBYIOLLME UM anropuT-
Mbl pacyeTa npveefeHbl B Yactu |l HacTosLero pykoBoAacTBa no 3KC-
nnyarayuu.

B TennoebluncnuTene npegycMoTpeHo ABa Buaa hopmyn pacuyeTa Te-
NMAOTbl: 3aA4aHHbIe 1 NIeTHUe.
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«3agaHHble» PopMysibl NOfb3oBaTeNb MOXET yCTaHaBnMBaThb (BU-
AOU3MEHATb) C KrasuaTypbl nMbo No nHTepdency B COOTBETCTBUWN C
KOH(purypaumen TensiocCUCTEMBI.

Mo «3agaHHbIM» hopMyiam NPoOn3BOAMTCA pacyeT:

Konu4yecTBa TennoTbl B OTAeNbHbIX BeTBAX Tennocucrtemol W1, W2, W3
(He coxpaHseTcsa B apxuBax);

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

«3apaHHble» dopmynbl pacdeta W1, W2, W3 nsa oTAenbHbIX
BETBEN TENNOCMCTEMbI MOTyT ObiTb BbibpaHbl 13 cnegytoilero Habopa:

~W1 (2, 3) = 0;

“W1 (2, 3) =m;- hy;
-W1(2,3) =m;- hy—m;- h;;

- W1 (2, 3) =m;- (hx = hy);

- W1 (2, 3) = (mi—m)) - hy;

- W1 (2, 3) = (m;j— m)) - (hy - hy),

roe i),k 1=0,1,2,3.

«3apaHHble» dopmynbl pacdeta W4, W5, W6 ansa Tennocuctemsl
B LiesIoM MOryT ObITb BblbpaHbl U3 cnegytowero Habopa:

- WA4 (5, 6) = 0;

- W4 (5, 6) = W;;

- W4 (5, 6) = W, - W;;
- W4 (5, 6) =W, + W,

1.5.2.8.

roe i, j MoryT NpMHUMaTh 3HAYEeHUS:
-i,j=1, 2, 3 — npu BbluncneHnm W4;
-i,j=1, 2,3, 4 — npu BbluncrneHnn WS5;
-i,j=1,2,3,4, 5—npu BblumcrneHnn W6.

«JleTHMe» dopmynbl NpegHa3HayYeHbl A9 pacyeTa TennoTbl, 3aTpa-
YyeHHon Ha BC B MeXOToNUTENbHbLIN CE30H B TEMMOCUCTEME C ABYMS
Tpybonposogamun. ®opmynbl 3acdmkcnpoBaHbl B TB, nameHaTbca nonb-
30BaTenemM He MOryT U Ha UHAMKaTope He oTobpaxarTcsa. B apxuBax
coxpaHsatoTca 3HadveHns W4, W5 n W6.

CDI/IKCMpOBaHHbIe «JN1IeTHUue» C*)OpMyJ'IbI pacyeTa uMeroT BUAa:

-W1 = mq- (h1 —ho); W2 = ms- (hz—ho); W3=0;
-W4 =W1; W5 =W2; W6 = W1 + W2,
1.5.2.9. [Ina onpeaeneHnsa notpebnsemon TeNSIOBON SHEPIUM B OTOMUTENbHbLIN

Ce30H, Koraa BedeTcs yyeT TennonoTpebneHus Ha OTOMMeHuMe U Ha
MBC, n B MEXOTONUTESbHbIA CE30H, Koraa OTCYTCTBYET OTOMSEHME U
BegeTca yyet Tennonotpebnerns Toneko Ha MBC, gomkHblI ncnonb3o-
BaTbCS pasHble Habopbl hopmyn.

M3meHeHne Habopa copmyn npu nepexoge OT OTOMUTENBHOMO K
MEeXOoTOonnTerlbHOMY Ce30HYy (nepexoe «3uma / neTto») BbINOSHAETCA
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nmbo nyTem M3MEHEHUs «3afaHHbIX» opmyn, nMbBoO nyTem 3ameHbl
«3afaHHbIx» opMyn Ha «neTHue». CMeHa «3adaHHbIX» opMyn Ha
«JleTHMe» BO3MOXHa rno nHtepdency RS-232 B pexume PABOTA.

MPUMEYAHWE. lNpun ncnonb3oBaHUM B MEXOTOMUTESNbHbLIN Ce-
30H «NeTHUX» GOopMyr, a B OTOMUTENbHbIA CE30H — «3afaHHbIX»
dopmyn nog ogHUMU K Temun xe obosHadeHnsmu (MP1, MNT2 un 1.4.)
AOJSTKHbI MCNONb30BaTbCA OAHM U TE Xe AaT4YMKU pacxoja n Temnepa-
TYypbl.

Onsa tennocuctemel ¢ 2-ma TpybonpoBogamm BO3MOXHO MCMOMb-
30BaHMe yHMBepcanbHOro Habopa «3agaHHbIX» opmyn, obecneuyn-
BalOLLLEro aBTOMaTU4ECKOE N3MEHEHNE anropuTmMa pacyeTa Tenna npum
nepexogax «3vma / neto» u «neto / 3umay» npu Hanunydnum B obpaTtHom
TpybonpoBoge TENNOCUCTEMbI pacXo4oMepa PEBEPCUBHOMO UCMOSHE-
HUA C OBYMSI MMMYNbCHO-4aCTOTHbIMUM Bbixogamu. MameHeHne anro-
puTMa pacdeta NpoucxoauT Npu M3MEHEHUWN HanpaBrieHUs MNOTOKa B
obpatHom Tpybonposoae. lNpumep HacTponkn TB ana asTomaTude-
CKOM CMeHbl anroputma pacdeTta Tenna npueeneH B [Npunoxernn M
yacTtu |l HacTosLLEero pykoBoacTBa.

1.5.2.10. Ans onpenenenus pacxona, notpebnaemoro Ha BC TennoHocutens,
B TB npegycmMoTpeHbl ABa anroputma:

-no G1, G2;
- no MNP3.

Anroput™m no G1, G2 cnefyeT ncnonb3oBaTb NPy Py4YHOM NeEpPexo-
ae «3uma / neto». Npu atom pacxon Boabl B cucteme NBC G3 B otonu-
TenbHbIA Ce30H (MPU UCMNOSIb30BAHUN «3afaHHbIX» POPMYIT) pacCUUTbI-
BaeTCH Kak pasHOCTb pacxogoB Boabl B npsmom G1 n obpatHom G2
Tpybonposoge: G3 = G1 — G2 B MeXoTonuUTenbHbIN CE30H (Mpu uc-
Nnonb3oBaHUN «NeTHUX» PopMyn) pacxoq cuutaetcsa no cgopmyne: G3
=G1 + G2.

Mpun ncnonb3oBaHun anroputma no NP3 pacxog B cucteme MBC
G3 onpegensdetca No nokasaHuam npeobpasoBaTens pacxoga, ycra-
HOBMEHHOro B COOTBeTCTBYyHLWEM Tpybonposoge. [aHHbIN anroputm
cnegyeT MCNonb3oBaTb M MpW OpraHu3auMM aBTOMAaTUYECKOW CMEHBbI
anropuTMa pacyeTta Tenna npu nepexogax «3uma / neto» n «neto /
31man.

1.5.2.11. B TB npeayCMOTPEHO BKNOYEHUE / OTKNOYEHNE PYHKUMN aBTOMaTn-
YecKoro nepexoaa Ha «3MMHee» U «reTHee» Bpems. [Mpu BKNOYEHUN
yHKLUMN aBTOMaTMYECKOrO Nepexona Ha «3uMHee» U «NeTHee» Bpems
npoucxoauT aBToMaTU4ECKUI nNepeBos NPpMOOPHbLIX YaCcoB:

- Ha 0aMH Yac Hasag — B 2:59:59 B nocnegHee BOoCKpeceHne oKkTabps;
- Ha oauH Yac Bnepeq — B 1:59:59 B nocneaHee BocKpeceHne mapTa.

1.5.2.12. Kpome unamepeHun n pacyeToB napameTpoB, B TemnnoBblHUCNUTENE
BeJeTcs ydeT BpemMeHu HapaboTkum u npoctoa TB, BpemeHu oTkasa
npeobpasoBaTenen pacxoaa, Bpemern Hannyumsa HC.
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1.5.3. Perncrpaums pe3ynbtaToB U3MepPEeHUN

1.5.3.1.

TB obecneumBaeT xpaHeHWe pe3ynbTaTOB U3MEPEHUN BO BHYTPEHHUX
apxmBax. [laHHble apxuBOB MOryT ObITb NMMOO BbIBEAEHbI HA OUCMNEN,
nnbo nepedaHbl NO nocregoBaTesibHOMY WMHTEPdENCcy Ha BHeLlHee
YCTPOWNCTBO.

B TB umetoTca cneyowme B1abl apxmMBoB 3a NpeablayLwmmn nepu-
oA paboTbl:

- yacoson apxus Ha 1080 3anucen (rnybuHa apxusa — o 45 cyTok);
- CYTOYHbIV apxmB Ha 60 3anucen (rnybuHa apxvmea — 0O 2 MecsAUEB);

MeCsAYHbIM apxuB Ha 48 3anucen (rnybuHa apxmea — Ao 4 ner).

1.5.3.2. 3anvck B apxuBe COAEPXUT 3HAYEHUs CrieayroLmMx napaMmeTpoB:

HOMeEpP 3anncn n MeTkKy BpeMeHUu (BpeMFI N AaaTta CoxXpaHeHus 3aI'II/ICI/I);

3HaKOMO3ULMOHHLIN (4-pa3psiiHbli) KOA4 COCTOSHMA cuctembl TB (He
nepenaeTcs no nocrnegosaTenibHOMY MHTEpdENCY);

- 3HAKOMO3NLUMOHHLIN (16-pas3psagHbIn) Kog COCTOSHUS U3BMEPEHUI;

W4 (5, 6) — konu4ecTBO Tenna HapacTalLwmMm UTOFOM, pacCYUTaHHOE
no dpopmynam, yctaHoBneHHbiM B TB B cOOTBETCTBMM C KOHUrypaum-
en TennocucTembl;

m1 (2, 3) vnn V1 (2, 3) — macca unm obbem TENNOHOCUTENSA Hapac-
TalLWUM UTOTOM;

t1 (2, 3) npeob6 — cpeaHeB3BELIEHHOE 3HAYEHME TemnepaTypbl TEMso-
HOCUTENS 3a NHTEPBA apXMBMPOBAHWS;

- THap — Bpemsi HapaboTKN TENNOBbLIYUCTIUTENS HApacTaloLWMUM UTOTOM;

Tnp — Bpems npoctoa TB HapacTalowmm UTOrom — BpeMS, B TEYEHNE
KOTOpOro Obiflo OCTAaHOBNEHO HAKOMJEHWEe Tenna BCeacTBME OTKA30B
[P, MT nnbo Npy BO3HMKHOBEHUWN HELUTATHbLIX CUTYaLNN;

T HC1 (2, 3, 4, 5) — BpemMsa HaxoXaeHUsa TENNTOCUCTEMbI B HELUTATHOWN
cutyaumm 1(2...5) COOTBETCTBEHHO B TeYeHWe SaHHOro MHTepsana ap-
XVBUPOBAHWS;

T NP1 (2, 3) — BpemMsi OTCYTCTBUS SNEKTPONUTaHUSA pacxogomMmepa B Te-
YeHune JaHHOro MHTepBana apxMBuMpoBaHMS;

Mpu otkase NP1 (2, 3) ... — BUA peakuum Ha oTKa3 (TONMbKO B YaCOBOM
apxmBe).

MHTepBan apxmBnpoBaHUs — 3TO OTPE30K BPEMEHW onpeaesieHHON
ANMTENbHOCTU, pPaBHbIN Yacy, CyTKam Unn mecsiy.

3aBeplUeHNe UHTepBarna apXMBUPOBaHUS U COXPaHEHMe 3HaYeHWi
napamMeTpoB B apXuBax NpoOUCXOaUT TaKkxke:

npwv BbIMOJIHEHNN C6pOC8 HaKOMJIEHHbIX 3HA4YEHUN — BO BCEX apxmBax;

Npu ycTaHOBKe NPUBOPHOro BpEMEHN — B apXMBax, Y KOTOPbIX yCTaHaB-
nMBaeMoe BpeMmsi BbILLSIO 3a MHTepBarn apXMBUpPOBaHWS.

Mocne ncyepnaHus rnybuHbl apxmMBa COXpaHEeHNe HOBOW apXMBHOWM
3anncu NpPoucxoamuT NoBepX NepBon (MO BPEMEHU COXPaHEHUS) apXuB-
HOW 3anucu.
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3HauveHns spemenn T HC1 (2, 3, 4, 5) n T NP1 (2, 3) ogHoBpeMeH-
HO oTobGpakatoTca B ABYX popMaTax: «4aC:MUH» — B NIEBOM YACTU HUXK-
Hen cTpokn, X,XX B COTbIX A0SISIX Yaca — B NpaBOW YaCTU HUXKHEWN CTPO-
K gucnres.

Bua vHOvkauum apxmMBHbBIX OaHHBIX U MOPSAOK UX NMPOCMOTpa Mpu
NOMOLLM KNnaBmaTypbl onncaHbl B 4actu || HacTosiLero pykoBoacTBa.

1.5.4. PuKcauma HewTaTHbIX CUTYyaL NN

1.5.4.1. B TennoBbluMcnuTEne npeaycMoTpeHa BO3MOXHOCTb 3afaBaTb 40 5-Tu
YyCNnoBuK (pukcaumm Hanmumsa HewTaTHbIX CUTyauunu U COOTBETCTBEHHO
peakuumn Ha ux Hann4dme. 3agaHHble ycnosus HC obpabaTbiBatoTca no-
cnegoBatenbHO (C 1 No 5) n pesynbTat peakuun Ha NpeabiayLUyo He-
LWTATHY CUTyauuilo MOXeT U3MEHUTb ycnosue Ans ukcaumm nocne-
aytowen HC.
Ycnoeue dukcauum HC 3agaetca B aBa atana. CHavana onpege-
naeTcs, CKOMbKO KpuTepuesB (OAWH unu gea) 6yayTt cocTaBnAaTb ycro-
Bne cukcaumm HC. KonuyectBo KpuTepueB 3agaetcs B BUAe OLAHOro
nnu AByx, o6begnHeHHbIX No «M», YyneHoB normyeckon opmynbl

YX=YX1 & YX2,
roe X =1, 2, 3, 4, 5 — yncnoBomn nHAeKc NopsiAKoBOro Homepa yCcrioBus.

3aTem B BMAe MatemMaTuyeckon (hopMysibl pacKpbiBaeTCa KaXKabln
n3 kputepues (puc.3).
]
Gt I

k+ f X
0;1;2; 3" }V
<;>=
-2000000 ... 2000000
OTCYTCTBYET 3HaK 1 BTOPOWN YneH; +; x
* - UHOeKchbI Napamempos 8 fiegol U rnpasou Yyacmu ¢hopmyribl He OOIHKHbI
cosrnadame.

Puc.3. CtpykTypa U BO3MOXHble 3HA4Ye€HUS YNeHOB ¢hopmMynbl Kputepus
OLIeHKM Hanu4umsi HelTaTHOM CUTyaLun.

——ix

[na cny4dast OTCYyTCTBUA 3HaKa U BTOPOro uyrneHa opmynsl nmbo
Npwv HanMMyuKM 3Haka CymMMbl 3HavyeHue k umeeT pasMepHOCTb napamerT-
pa B neBown YyacTtn oopmMynbl.

1.5.4.2. Peakumsa Ha Hannyme HewTaTHOW CUTyauuu 3agaeTcs B BuAe OOHOro
U AByX OENCTBUN:

- NpUcBavBaHus OUEeHUBaAeMOMYy napamMeTpy KOHKPETHOro 3HayYeHust unm
OonpeaeneHHon 3aBUCMMOCTM OT APYroro aHanorMyHoro napameTpa B
Buage oopmyrnbl, CTPYKTypa U BO3MOXHbIE 3HAYEHUS YNEHOB KOTOPOW
npueeaeHbl Ha puc.4;

- NpekpalLeHns / npogormkeHus Hakonnexms m, V.n W nnbo tonbko W.
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OX=k+0OX
He 3agaHo*; G 4TT T‘{
G
0;1;2; 3* l
-2000000 ... 2000000

OTCYTCTBYET 3HaK U BTOpOVI yneH; +; x

* - npu ebibope peakyuu He 3adaHo ¢hopMya omcymemeyem;
** - UHOeKcbI napamempos 8 f1e.ol U npasou Yacmu hopmMyribl He OOITK-
HbI cogradame.

Puc.4. Ctpyktypa M BO3MOXHble 3HAYEHUS UYNEHOB (popMynbl peakuuu
(onepauuun npuceanBaHus).

Mpumepbl BBOAA hopmyn € KnasmaTypbl 1 nopsigok obpabotkm HC
onucaHbl B YacTu |l HacTosiwero pykosoacTea.

NMPNMEYAHUA.

1. He ponyckaeTtcsa B doopmynax Kputepues oueHkn Hannumsa HC un
dopmynax peakumn Ha HC mncnonb3oBaTb napameTpbl 4aTYMKOB, MpPo-
rPaMMHO OTKIHOYEHHbIX U HE UCMOMb3YeMbIX B pacyeTax Tenna.

2. ®ukcauuna HC He npons3BoaguTCA NpU UCMNONb30BaHUN B MEXOTO-
NMUTESbHBIN CE30H «NEeTHUX» hopmyrn.

1.5.5. Pexxkumbl ynpaBneHus

1.5.5.1. Tennosblumcnutens «B3JIET TCPB» aHeproHe3aBMCUMOro NCNosTHEHNS
TCPB-033 nmeeT Tpu pexnma ynpaBneHus:

- PABOTA — akcnnyaTtaunoHHbIN peXxnm (pexmnm nonb3oBaTens);
- CEPBUC — pexum noaroToBKM K aKCnnyaTaumm;
- HACTPOWKA — pexvm 10CTUPOBKM 1 MOBEPKW.

PexXnMMbl 0TnMYalTCcs YpoBHEM OCTYNa K MHpopmMauun (COCTaBoM
UHAMUMPYEMOW Ha gucnnee MHdopmaumMm 1 BO3MOXHOCTSIMU MO U3Me-
HEHWUIO YCTaHOBOYHbIX NApaMeTPOB TEMNMOBbLIYUCTIUTENS).

HanGonblwmnm npuoputetom obnagaet pexum HACTPOMKA. B
3TOM pexnme MHONUMPYKOTCA BCe NapameTpbl U BO3MOXHA Moauduka-
LUMSA BCEX YCTAHOBOYHbIX NapameTpoB. HanmeHbLMM npuoputeTom 06-
napaet pexum PABOTA.

Bo Bcex pexumax BO3MOXEH MPOCMOTP U CYMTbIBAHWE 3HAYEHWUI
apXMBUPYEMbIX NapameTpoB.

YnpaeneHne paboton TB B pasnnuHbIX pexXmnmax MOXET OCyLLEeCT-
BNATbLCA NMMOO C KnaBmaTypbl C MOMOLLbIO CUCTEMbI MEHIO M OKOH UHAN-
Kaumm pasHoro ypoBHS, oTobpaxkaeMblX Ha gucnnee nHavkaTopa, nmbo
C NOMOLLbIO NEePCOHANbHOro0 KOMMbKOTEPA NO MOCNeAoBaTeNbHOMY MH-
Tepdency RS-232. CoctaB M CTPyKTypa OCHOBHbIX MEHIO NpMBeAeHa B
MpunoxeHun A vyactu |l HacToswero pykoBoacTBa.

1.5.5.2. Pexxum PABOTA — 310 pexum akcnnyaTtaumm TB Ha obbekTe.
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a)

B pexume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb npocMart-
puBaThb:

n3mepsieMble 3HaYeHUss NapamMeTpoB: pacxoda 06bLEMHOro U MaccoBo-
ro, Temneparypbl, 0Gbema, Macchl, KONMYEcTBa TennoTbl U TEMNOBOW
MOLLIHOCTY;

0) 3agaHHble 3Ha4YeHUs1 TeMnepaTypbl U AaBNEHUs ANt UCTOMHMKA Xonoa-

HOW BOAbI, MapameTpbl KaHaNoOB U3MEpPEHUsT pacxoda M TemnepaTtypbl,
anropuTMbl pacyeTa «3afaHHble», KpUTEPUN U BUAbI peakuuin Ha He-
LITaTHbIe CUTyauuu;

B) napameTpbl PyHKLUMOHNPpOoBaHNA TB:
- TekyLliee BpemMda n aary;
- NapamMeTpbl CBA3M No nHTepdency RS-232;
- 3Ha4yeHust BpeMeHn HapaboTKu, NPOCTOA U HeWTaTHbIX CUTYauUnn, oTKa-

3a llP;
3HaKOMO3UUMNOHHbBIN KO, COCTOAHUS N3MEPEHUM;

OaTtbl nepexoaa Ha «3MMHEee» U «JieTHee» BpeMA AONA TeKyllero uiun
3aaHHOro roga.

B pexume PABOTA nonb3oBaTerb Takke MMeeT BO3MOXHOCTb:

a) U3MEHSATb:

napameTpbl cBA3N no nHtepdency RS-232 (ckopoctb obmeHa, agpec
npubopa B ceTun, 3agepxky, BUA4 ynpasneHns obMeHoMm, TUn coeauHe-
HWSA NO MHTepdENCy, YNCIO 3BOHKOB A0 OTBeTa npubopa no mogemy);

eOVHULbI U3MEepPeHUs ONs OTOOpaXKeHUs1 3HaYeHMI TENnoBOW MOLLHO-
CTW N KONUYecTBa TENmnoThl;

- NOEHTUMMKALNOHHBIN HOMep 06bekTa, KOHTponmpyemoro TB;

- Bua meHio U3M npu otobpaxkeHun Ha nHamkaTope;

6)

B)

3agaBaTtb nNporpaMmmHo no RS-232 tmn pacyeTHbIX hopmyn: «neTHue»
NN «3agaHHbIey;

paspeluaTb / 3anpellaTb aBTOMaTUYECKUA Mepexod Ha «3UMHee» U
«neTHee» Bpems (paspelleHve / 3anpelleHne aBToMaTUYECKOro nepe-
X0[4a BO3MOXXHO TONbKO B TEYEHUE «3VMHETO» BPEMEHMW);

F) KOPPEKTNPOBATb (He Yyaule oa4HOro pasa B CyTKI/I) TeKkyliee BpemMa Ha

1.5.5.3.

a)

+ 60 ¢ (goctynHo Tonbko B pexume PABOTA).

Pexum CEPBUC — 310 pexknm nogroToBKU K aKCcnnyatauumn (HacTponka
TENMNOBbLIYNCINTENS B COOTBETCTBUM C BbIOpAHHOW CXEMOW U3MEpU-
TEeNbHOW CUCTEMBI).

B pexume CEPBUC gononHUTENBHO K BO3MOXHOCTAM B peXxume
PABOTA nonb3oBaTenb MOXET:

npocMaTpuBaTth 3HAYEHUS SHTaNbMUMK, NNOTHOCTU, USMEPEHHOW Temne-
paTypbl U YacToTbl CriegoBaHUs UMMNYNbCOB Ha BXOAE TEMNOBbIYUCIIU-
Tens;

6) yctaHaBnuBaTb:
- TEKyLLUME 3HA4YEHUS BPEMEHN U AaTbl NPUOOPHbLIX YACOB;
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- pa3pelleHue / 3anpellieHne aBTOMaTUYECKOro Nepexoaa Ha «neTHee» U
«3UMHee» Bpemsl He3aBMCUMO OT BPeMeEHM roaa;

- napamMmeTpbl N pexnmbl paboTbl KaHaNoOB N3MepPeHNss TemnepaTypbl (YC-
TaHaBNUBATb «fIETHEE» UNN «3MMHEE» 3HaYeHne TemnepaTtypbl XOnoa-
HOW BOAbI U 3a4aBaTb BPEMEHHOW MHTEPBAr €e UCMONb30BaHus, BKIO-
YaTb NPOrpPamMMHO KaHasnbl U3MEPEHNa TeMmnepaTypbl, 3a4aBaTbh 3Ha4e-
HMEe HOMWHANbHOM CTaTMYEeCKOW XapaKTepUCTUKM npeobpas3oBaHus
npuMeHaemblx npeobpasoBatenen TemnepaTypbl, YyCTaHaBnuBaTb
BEPXHEE W HWKHEE 3Ha4YeHus guanasoHa WM3MepeHus Temnepatypbl,
AOrOBOPHbIE 3HAYEHMS TeMMepaTypbl NO KaHanam, 3agaBaTtb BUA peak-
umm Ha otkas [MT);

- 3Ha4YeHue [AaBneHust XOnoaHOW BoAbl U [IOrOBOPHbIE 3HAYEeHUs OaBne-
HWSI NO pacyeTHbIM KaHanam;

- napameTpbl U pexunmbl paboTbl KaHaNoOB U3MepeHus pacxoga (BKmto-
YaTb NPOrpaMMHO KaHarbl U3MepeHnsa pacxoga, 3agaBsaTb NPOrpaMMHO
PEeXNM BXOAHOrO Kackaga: akKTUBHbIM / MACCUBHbLIW; Ha3Ha4yaTb aKTUB-
HbI YPOBEHb CUrHana: BbICOKMMA / HWU3KWIWA; 3agdaBaTb ASIMTENbHOCTb
NPOBEPKN, YCTaHaBnMBaTb 3HA4YEeHUs KOIPUUMEHTOB npeobpasosa-
HUS, 3adaBaTb apXMBMpPOBaAHME Maccbl NMBO ob6bema, OOroBOPHbLIE
3Ha4YeHnsa pacxogos, 3agaBaTtb BuA peakuum Ha otkas [MP; Bknwoyatb /
He BKNtoYaTb B pacyeTbl U3MEPEHHbIE 3HAaYEHUSI PacXOao0B);

- TUN pacyeTHbIX hopmyn («neTHue» / «3agaHHbley), bopmyn pacyeTa
pacxoga soabl Ha BC ¢ knasuaTtypsl;

- YCINOBUSA U peakuMn Ha HeluTaTHbIe CUTyauuu;
B) BBOAUTb Npun HeobxoammocTun 3aBoackne Homepa MNP v MT;

r) octaHaBnuBaTb (3anyckaTb) HakonneHue o6bLemMoB, Macc, KonnyecTtea
TEennoThl;

A) OBHYNATb 3HaYeHUs NapamMeTPoB HaKOMNEHUS;

€) yCTaHaBnuBaTb nepuoa obpaboTkn pesynbTaToB M3MEPEHUN Ansi pe-
*uma PABOTA u pexxumo CEPBNC, HACTPOUKA;

X) oumLLaTb apXmBbI.

1.5.5.4. B pexume HACTPOWMKA nmeeTcss BO3MOXHOCTb NpocMaTpuBaTb BCe
BblLLENEPEYNCIIEHHbIE BESNTMYUHBI U NAapaMeTpbl.

B pexxume HACTPOWKA pononHuTensHo k pexxumam PABOTA u
CEPBWC moxeT nponsBoanTbLCA NoBepka TensioBbIYUCINTENS C HOCTU-
POBKOW KaHanoB U3MepeHus Temnepartypbl nyteMm BeedeHuss B TB co-
OTBETCTBYHOLLMX NONPABOK, @ Takke BBOA 3aBOLCKOro Homepa npubopa.
Bo3MoOXHO Takke BBeAeHME nonpaBky Asis NpMOOpHbIX YacoB.

1.5.5.5. Mogndmkauma ycTaHOBOYHbLIX MapamMeTpoB, OOCTYMHbLIX B pexumax
PABOTA n CEPBUC, He BnuseT Ha MeTponornyeckne xapakrepuctTmkm
TB n moxeT npomn3BoamTbCs Npn HeobxoammocTn Ha obbekte. [lapa-
MeTpbl HacTponkn n kannbposkn B pexxmumax PABOTA n CEPBUC He-
AOCTYMHbI.

1.5.5.6. Pexxum ynpaBneHusi 3agaetcs KomOMHaumen Hanmuus / oTcyTcTBUS 3a-
MbIKaKOLWMX NEPEMbIMEK HA KOHTAKTHbIX Mapax paspelueHns moandu-
Kaumm kannbpoBOYHbIX 1 PYHKUMOHAmbHbLIX NapaMeTpoB.
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[MopanooKk ycTaHOBKM pexmnMoB ynpasreHus ykasaH B 4actu Il Ha-
CTOSILLLEro pyKoBOACTBA.

1.5.6. BHewHne cBA3Mn
1.5.6.1. HTepdenc nonb3oBaTens

6)

lMocnepoBaTtenbHbin MHTEpdenc RS-232 obecneunmBaeT BO3MOX-
HOCTb AOCTyna K M3MepuUTenbHbIM, PaCYe€THbIM U YCTaHOBOYHbLIM Napa-
MeTpaMm, BKMo4vas apxuebl. [1py 3TOM BO3MOXHA Moaudukaumsa ycta-
HOBOYHbIX NapameTpoB. [locnegoBaTenbHbIN MHTEPdENC NoaaepKMBa-
eT npotokonn MODBUS, npuHATbIA B KadecTBe CTaHO4apTHOro B npubo-
pax pupmbl «B3JTET».

NHTepdenc RS-232 moxeT ncnonb3oBaTbCs AN4:

pacneyvyaTkn apXuBHbIX U TEKYLUMX 3HAYEHUI M3MEPSIEMbIX NapaMeTpoB
Ha NpuHTepe 4Yepe3 nepcoHanbHbli komnbioTep (MK) mnu agantep
npuHTepa «B3JET All»;

CUNTbIBAHUS apXMBOB C MOMOLLbIO apxuBHoro cumtbiBatensa «B3JIET
AC» AC[1B-020;

B) HenocpeacTBeHHoM cBA3n ¢ [1K:

no kabenw nNpu gnMHe NuHKMK cBA3n 0o 12 wm;

Nno TenedOoHHON NNHMK C MOMOLLI0 MoAEeMa U paguonvHUM ¢ Nomo-
LLIbIO PaaANOMOAEME;

no nuHuM umdoposon ceasm ctaHgapta GSM 900/1800 MMy ¢ nomoLwbro
aganTepa coToBou cBs3m «B3JIET AC» ACCB-030.

[anbHOCTb CBA3M MO TenedOoHHOWN NUHUN, paguoKaHany n CoTOBOW
CBSA3M OnpeaesnisieTcsa xapakTepuctnkamu TenegoHHON NvHUK, paguo-
KaHana v KkaHana COTOBOW CBS31 COOTBETCTBEHHO.

MoagkntoueHne agantepa cotoBon cea3m ACCB-030 k nHtepdency
OAMHOYHOro Npubopa gaeT BO3MOXHOCTb NepefasaTb MHOPMaLNIO Mo
KaHany COTOBOM CBS3W, B TOM Yncne u B IHTEpHeT.

Mcnonb3ysi kaHan cOTOBOW CBSI3W, MOXHO Ha 6a3e MporpamMMHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb AUCNETYEPCKYD CeTb AN
OLMVHOYHbIX M/UnK rpynn NpMbOpPOB Kak OAHOTUMHLIX, TaK U Pa3HOTUM-
HbIX MO Ha3HaYEeHWUIO.

CkopocTtb obmeHa no nHtepdency RS-232 ot 1200 go 4800 bBopg
yCTaHaBnmBaeTcs B npubope.

1.5.6.2. MiMnynbCHble BXOAbl KAHANOB N3MEPEHUS pacxoda npeaHasHavyeHbl Ana

noakntoveHna npeobpasoBaTtenen pacxoga pasfnyHbIX TUMNOB C UM-
NyNbCHbIM BbIXOAOM. KOHCTaHTbl nMpeobpa3oBaHWsi UMMYIIbCHBIX BXO-
A0B MOryT ycTaHaBnueaTbcs B npegenax ot 0,0001 go 1000000 nmn/n.

Cxema 1 pexnmbl paboTbl MMYNbCHLIX BXOAOB npusegeHa B Npu-
noxeHun B.

YacTtoTta cnegoBaHMA MMNyNbCOB Ha BXxoAe [AOJSKHa ObITb He
6onee: 10 Ny — npu paboTe MMNYNbCHbIX BXOAOB B aKTUBHOM pe-
xunme; 100 Ny — npu pabote MMNyNbCHbIX BXOAOB B NAacCCMBHOM
pexume.
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PekoMeHayeMble 3HaYEHUSI KOHCTAHT Npeobpa3oBaHNs AN pacxo-

aomepoB «B3J1IET OP» npuBeaeHs! B [NpunoxeHum I,

BHUMAHMWE! lNpu nogkntoyeHun pacxogomepa «B3JIET 3P» k Te-
NMOBbLIYUCAIUTENIO UMMNYNbCHBIN Bbixod P gormkeH HaxoouTbcst B ak-
TUBHOM pexume.

1.5.7. KoHCTpYyKUMA

Bua TennosblumncnnTena npueeaeH B NpunoxeHun A.

lMnacTtmaccoBbIl KOPMyC COCTOUT M3 ABYX YacTen: NnvueBOn, rae
pa3MeLLEH SNEKTPOHHbIN MOAYIb TEMMOBLIMMCNUTENS, U 3aQHEN, Npea-
Ha3Ha4YeHHOW ANs pasMelleHnsa NOoABOASALMX CUTrHanbHbIX Kabenewn ¢
OTBETHbIMU YaCTAMM KOHTAKTHbIX KONOJOK.

[nsa kpenneHus Ha obbekTe Ha 3agHeEN CTeHKe koprnyca TB pacno-
NOXeHbl KPOHLWITENHbI Ans ycTaHoBKM Ha DIN-penky.

1.6. MapkupoBka n nnomébupoBaHue

1.6.1.

1.6.2.

1.6.3.

1.6.4.

MapkunpoBka Ha nuueson naHenn TB cogepxut obo3HavyeHue U Ha-
nMeHoBaHue TB, ToBapHbIM 3HAK NpeanpUATUA-U3roToBUTENS, 3HAK yT-
BepXOeHus Tvna cpencrea namepeHus. 3aBoLCKOM HOMepP yKasaH Ha
nepeagHeun naHenu TB.

Mpwn BbiNyCcKe 13 Npon3BoACTBa nocne nosepkn Ha nnate TB (puc.A.2)
nnomoumpyeTca KOHTaKTHasA napa paspeleHns mogndmkaumm kannmbpo-
BOYHbIX NapaMeTpOB.

Ha obGbekTe nocne MoHTaxa U NpoBepkyn PYHKLMOHMPOBAHMS Tenso-
BbluMCnnTens Ha nnate TB gomkHa ObiTb onrioMbrpoBaHa KOHTaKTHas
napa paspeLueHuss Moaudmkaumm gpyHKUMOHaNbHbIX NapaMeTpoB.

[ns 3alWnTbl OT HECAHKLMOHUPOBAHHOIO AOCTYyna Npu TpaHCNopTUPOB-
Ke, XpaHeHUM 1 3KchnyaTaumum MoXeT nnombuposaTtbesi kopnyc TB.
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2. TEXHWYECKOE OBCITYXXUBAHUE

2.1.

2.2.

2.3.

2.4.

BeedeHHbIV B 3KCnnyaTauuio TenmoBblYUCIUTENb PEKOMEHAYETCSA MNoa-
BepraTb NeEpMoan4eckoMy OCMOTPY C LieNbi0 KOHTPONS:

- paboTtocnocobHocTu TB;

- HaNMYKUSA HaNPSPKEHUS MUTaHWUS;

- cobniogeHna ycnosun akcnnyatauum TB;
- OTCYTCTBUS BHELLHUX noBpexaeHun TB.

MeproanYHOCTE OCMOTpa 3aBUCUT OT YCIOBWUIA 3KCNyaTauuun, HO
He JOoSMKHa ObITb peXxe OAHOro pasa B ABe Heaenu.

HecobntogeHve ycnosuin akcnnyataumm TB B cooTtBeTtcTBUM C n.1.2.3
MOXET MPMBECTU K OTKady npumbopa wunm npeBbILEHNO OOMYCTUMOro
YPOBHS MOrpeLLUHOCTN U3MEPEHNNA.

BHewHne noBpexaeHna Takke MOryT MPUMBECTU K MPEBbLILEHUIO
AO0NYCTUMOrO YPOBHS MOrPELLHOCTU namepeHuii. lNpu nosiBNneHnn BHeLw-
HUX NOBPEXAEHUN n3genus unn kabenen nutaHud, cBsa3m HeobxoamMmo
obpaTnTbCa B CEPBUCHBIV LLEHTP UMK perMoHanbHOe NpeacTaBUTENbCT-
BO ON1s1 onpeAesieHnsi BO3MOXHOCTW ero JarnbHenLwen akennyaTaumn.

PaboTtocnocobHocTb Npubopa onpegensdeTca No cogepXaHu UHAUKa-
uMn Ha gucnnee TB. Bo3aMOXHble HEMCNpaBHOCTU, nHauuupyemole TB,
ykasaHbl B YyacTu |l HacTosLwero pykoBoAcTBa MO 3KCnnyaTaumm.

B TB ocywiecTtBnserca Takke nHaukaums Hanudma otkasos NP, MT
N HeWTaTHbIX cuTyauun. Nog HewTaTHOM cuTyaumen (HewTaTHbIM pe-
XUMOM TEensIoCUCTEMbI) MOHMMAETCH CUTyauus, nNpu KOTopon obHapy-
XMBaETCs HEeCOOTBETCTBME 3HAYEHUN MU3MepSeMblX MapameTpoB HOp-
ManbHOMY pexuMmy (YHKLMOHMPOBaHUSA Tennocuctembl. [lpy aTom
Bpemsi paboTbl B HELUTATHOM CUTyauumn UKCUpyeTcA.

OtnpaBka npubopa ons npoBeneHMs NOBEPKN NMNMOO peMoHTa LOOSKHA
npon3BoAMTLCA C nacnoptoM npubopa. B conpoBoanTenbHbIX OOKY-
MEHTax HeobOXoOAMMO YKa3blBaTb MOYTOBbIE PEKBU3UTLI, TenedoH u
doakc oTnpaBuUTENs, a Takke cnocod n agpec obpaTHOM AOCTaBKM.
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3. YNAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

3.1. TennoBblMMCNNTENDb YNAKOBbLIBAETCA B MHAMBUAYAlbHYIO Tapy KaTero-
pun KY-2 no NOCT 23170 (Awuk n3 roopmpoBaHHOIo KapToHa).

3.2. TB gomKkeH XpaHUTbCA B yNakoBKE U3roTOBUTESNS B CyXOM OTannveae-
MOM MOMELLEHUN B COOTBETCTBMM C YCNOBUAMM XpaHeHUst 1 cornacHo
FOCT 15150. B nomeweHnn ans XxpaHeHUss He OOSMKHO BbiTb TOKOMNPO-
BOASILLEN MbINX, NAPOB KUCMOT, LWENOoYen, a TakKe ra3oB, Bbl3biBaKOLLMX
KOPPO3UI0 1 paspyLuatoLmnX N30NALMIO.

TennoBbluMCNIUTENb He TpebyeT crneumnanbHOro TeXHUYeckoro ob-
CNY>XMBaHUS NPU XpaHEHUN.

3.3. TennoBbYUCANTENN MOTYyT TPaAHCNOPTUPOBATLCA aABTOMOOWIBbHbLIM,
PeYHbIM, KEeNe3HOOOPOXHbIM U aBWALWOHHLIM TPAHCNOPTOM (Kpome
HerepmMeTn3NpPOBaHHbIX OTCEKOB) NpW COBMOAEHUN CriefytoLwmx ycno-
BUW:

- TPAHCMOPTMPOBKA OCYLLECTBIAETCA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsAMOE BO34ENCTBUE BNaru;

- TemnepaTtypa He BbIxoauT 3a npegensl ot muHyc 30 go 50 °C;
- BNaXXHOCTb He npesbiwaeT 95 % npu Temnepatype o 35 °C;

- Bu6paumsa B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm mnm
yckopeHuem o 49 M/C?;

- yAapbl CO 3Ha4YeHUeM MMKOBOro yckopeHust Ao 98 M/C?;

- YNOXEeHHble B TpaHCNopTe nsgenusa 3akpenneHbl Bo nsbexaHve nage-
HUS U COyLapeHun.
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4. METOOUKA NOBEPKU

Tennosbluncnntens «B3JIET TCPB» npoxoant nepeBuyHyo nosep-
Ky Mpu BbiNyCKke U3 NpoM3BOACTBa M NOCHe peMOHTa, Nepuoanyeckue —
B npouecce akcnnyaTtauuu. lNosepka TB npon3sBoguTca B COOTBETCTBUN
C HacTosLWEen MEeTOAMKOW MNOoBepKM, yTBepxaeHHon UM CU OIryrl
BHUNP.

Me>xnoBepo4HbI HTepBasn — 4 roga.

4.1. Onepaunm noBepKun

4.1.1. lNMpn npoBefeHN NOBEPKN AOSMKHbI OblTb BbINOSIHEHLI ONepauuu, yka-
3aHHble B Tabn 4.

Ta6bnuua 4
MyHKT Onepauuu, npoBoAMMbIE MPK
HaumeHoBaHne onepau,vnh LOOKYyMeHTa OaHHOM Buae noBepku
Nno NnoBepkKe nepenyHasa nepnognyeckad
BHeLwHWIn ocMoTp 4,71 + +
Onpo6oBaHune 4.7.2 + +
OnpepaeneHune NOrpeLwHoCcT! Npu n3mepe-
HUK obbema (Maccol) U cpegHero 06bLEMHO-
ro (maccoBoro) pacxoga 4.7.3 + +
OnpepgenexHne NOrpeLLIHoOCTU Npu n3mepe-
HUM TemnepaTypsbl 4.7.4 + +
OnpepgeneHne NorpeLLIHoCcT Npy n3mepe-
HUW KONMU4YeCTBAa TEMSIOBOW SHEPIUN U TEM-
NOBOW MOLLHOCTU 4.7.5 + +

4.1.2. Mo cornacoBaHuo ¢ opraHamn PoccTtangapta noBepka MOXeT MpoBO-
ANTbCA MO CoKpaLleHHoW nporpamMmme. [1pu 3TOM NOrpeLHoCcTb n3mepe-
HUA OTAENbHbIX NapaMeTpPOB MOXET He onpeaensTbCs.

4.1.3. JonyckaeTcs noBepsiTb TB (kaHanbl namepeHus oTAesbHbIX napameT-
poOB) He BO BCEX AManasoHax NacnopTHbIX 3HA4YeHW NapameTpoB, a
TOMNbKO B 3KCMfyaTauMOHHOM Auanas3oHe (B T.4. B COOTBETCTBUM C
«lMpaBunamn y4yeta TENnOBOW 3HEPrUM U TEMMOHOCUTENSA») U TONbKO
AN n3MepseMbiX BefiMYMH MO UCMOoMb3yeMbIM KaHanam BblBOAA WH-
dopmauum.
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4.2. CpegctBa noBepKu

4.21.

Mpn npoBegeHUM NOBEPKM NPUMEHSIETCA creayloliee noBepPOYHOe
obopynoBaHue:

1) cpeacTBa M3MEPEHUST U KOHTPONS:
- marasuH conpotmenenun P 4831, TOCT 23737, npegenbl Aonyckaemo-

ro OTKNoHeHua conpoTusnerHuns +0,022 %;

- BonbTmeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHOCK-

TenbHas norpewHocTb + 0,2 %;

- komnsiekc nosepoudHbin «B3JIET KMW» TY 4213-064-44327050-01

B64.00-00.00 TY;

- yactotomep Y3-64 [JIN 2.721.066 TY, ananasoH 0-150 Mly, oTHOCK-

TenbHas norpelHocTb + 0,01 %;

- Pe3ncTopbl NPELM3NOHHBbIE (MMUTUPYIOLLME COOTBETCTBYHOLIME NPeos-

pasoBaTenu);

2) BcrnomMmoraTesibHble YCTPONCTBA:
- reHepaTop umnynbcoB [5-88 B3.264.117 TY, yactota 1 'y - 1 MI'y;
- ocuunnorpad C1-96 2.044.011 TY;
- IBM- coBMeCTMMbIN NepCOHarnbHbIM KOMMbIOTEP.

4.2.2.

4.2.3.

HonyckaeTcs npuMmeHeHue gpyroro obopyaoBaHusi, nNpMbopoB U YCT-
POWCTB, XapaKTEPUCTMKN KOTOPbIX HE YCTYNatoT xapakTtepuctukam obo-
pyaoBaHua 1 npudopos, npueeneHHbIX B N.4.2.1. Mpun otcyTtcTBumn 060-
pyooBaHNA M NpubopoB C XapaKTepUCTUKaMW, He yCTynarwmMn yka-
3aHHbIM, MO COrnacoBaHUIO C NpeacTaBuTenem opraHa PocctaHgapTa,
BbINOJSTHSAIOLErO MOBEPKY, OONYyCKaeTcs npumeHeHne obopynoBaHUA u
NpnbopoB C XapakTepucTMkamu, 4OCTaTOUHbIMW A5 MONyYeHus 4OCTO-
BEPHOro pesyrnbTaTa NnoBepKu.

Bce cpeacrtBa M3MepeHWst M KOHTPOMsS AOSMKHbI OblTb MOBEpPEHbl U
MMeTb AEeNCTBYIOLNE CBUAETENLCTBA UM OTMETKN O NMOBEPKE.

4.3. TpeboBaHMA K KBanucpnkaumm noseputenemu

K npoBeaeHnto namepeHun npyu noBepke n obpaboTtke pesynbTaToB
N3MepeHnin JoNycKaTCs nvua, aTtTeCToOBaHHbIE B KaYyecTBe nosepute-
neu, nsydmslLUMe IKCNyaTaUMOHHYIO JOKYMeHTaumio Ha TB u cpeactea
MOBEPKN, MMEIOLLME ONbIT NOBEPKM NpMBOPOB ydeTa Tenna, a Takke
npoLleawmne MHCTPYKTaX No TEXHWKe Be30rnacHOCTM B YCTAHOBIIEHHOM
nopsigke.

27



4.4. TpeboBaHMA 6Ge3onacHOCTHU

4.4.1. lNMpn npoBefeHn NOBEPKN AOIMKHbI cobntogatbcs TpebosaHus 6e3o-
MacHOCTU B COOTBETCTBUM C «[1paBunamm TEXHUYECKOW IKCnsyataumm
9NEeKTPOYCTaHOBOK noTpebutenen» n «MexoTpacnesbiMn npaBunamm
no oxpaHe Tpyaa (MpaBunu 6e3onacHOCTN) Npy SKCAnyaTauumn anek-
TPOYCTaHOBOKY.

4.4.2. MNMpn pabote c u3MmepuTenbHbIMM nNpubopamu n BCROMoOraTenbHbIM
obopyaoBaHMem AomkHbl cobntogatbca TpeboBaHusi 6e3onacHOCTy,
OrOBOPEHHbIE B COOTBETCTBYHOLLUMX TEXHUYECKUX OMUCAHUAX N PYKOBO-
ACTBaXx Mo aKcniyataumu.

4.5. YcnoBusa npoBegeHUsi NOBEPKU

Mpn npoBegeHMn NOBEPKM OOMKHbI cobnogaTbca cnegylowme yc-
nosus:
- TemnepaTtypa okpyxatowero sodgyxa ot 15 go 30 °C;
- OTHOCUTENbHagA BNnaxxHocTb Bo3ayxa oT 30 go 80 %;
- aTMocepHoe gasneHue ot 86,0 go 106,7 kla;
- BHELLUHMNE 3MEKTPUYECKME U MArHUTHbIE MOMS HaNPsSHPKEHHOCTbIO He 0o-
nee 40 A/wm;
[lonyckaeTcsa BbINONMHEHME NOBEPKN B paboumx yCcrioBusiX akcnnya-
Taumm TB npu cobnogeHun TpeboBaHW K YyCNOBUSAM 3SKCnyaTauuu
noBepoYHoro ob6opyaoBaHuS.

4.6. lNogroToBKa K NpoBeAeHUNIO NOBEPKU

4.6.1. lNepen npoBegeHMEM NMOBEPKN OOMMKHbI ObiTb BbIMNOMHEHbI CreayoLmne
noaroToBuTesnbHble paboTbl:

- MpoBepKa Hanuyms MOBEpPOYHOro obopyaoBaHUS B COOTBETCTBUMU C
n.4.2 HacCTosALLEero pykoBoACTBa;

- NpoBepKa Haln4nsa ,D,eVICTBy}OU.lVIX cBMaeTesNnbCTB Ui OTMETOK O MNMoBep-
Ke cpeactB U3SMeEpPEHUA N KOHTPOJIA,

- NpoBepkKa cobntogeHns ycnosuin n.4.5.

4.6.2. lNepen npoBedeHMEM MOBEPKM OOMMKHA ObiTb NpoBeAEeHa NOAroToBKa K
paboTe kaxgoro npubopa, BXOAsWEro B COCTaB NOBEPOYHOro obopy-
A0BaHWSA, B COOTBETCTBUM C €ro MHCTPYKUMEN NO IKChyaTauuu.

4.6.3. Nepen npoBeaoeHMEM MOBEPKM AOSMKHa ObITb cobpaHa noBepoyHas
cxema B cooTtBeTcTBUKM C puc.E.1 MNMpunoxenna E. MarasunH conpoTtums-
nernnn (R) umutnpyer MT, reHepaTop nmnynscos (N) — MNP.

MPUMEYAHUME. TlMoBepka MOXeT BbINOSHATLCSA B peXuMe Ha-
ctporikn TB. B aTtom cnyyae kaHanbl uamepeHus n yHkumm TB, He
CBSi3aHHble C MOBepsieMbliM KaHanom (noBepsieMon (PyHKUMen), MoryT
OTKNHOYaTbCS.
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4.7. NMpoBeaeHne NoBepKU

4.71.

4.7.2.

4.7.3.

BHewHnn ocmoTp

Mpwn NpoBeAEeHUN BHELLUHErO OCMOTpPa AOJMKHO OblTb YCTAHOBMNEHO
COOTBETCTBME BHELLHEro Buaa TB cneayowmm TpeboBaHUSAM:

Ha TB pomkeH ObiTb HAHECEH 3aBOACKON HOMED;

Ha TB He OomKHO BbITb MEXaHNYECKNX MOBPEXAEHUN U AedEKTOB MO-
KPbITUA, NPEnSTCTBYIOLMNX YTEHUIO HaOnuUcem M CHATUIO OTCYETOB MO
NHOMKaTOPY.

TB, 3abpakoBaHHbIE NMPU BHELLHEM OCMOTPE, K NOBEPKE HE Oonyc-
KatoTcs.

Mo pesynbTatam ocMoTpa AenaeTcsa OTMeTKa O COOTBETCTBUM B
npotokone (MpunoxeHwne E).

Onpob6oBaHne TB

Mepen nposegeHnem onpoboBaHMa cobupaeTca NnoBepoyHasa cxe-
Ma B COOTBETCTBUU C puc.E.1.

OnpoboBaHne gonyckaeTcs NPOBOAUTb B OTCYTCTBMM MNpeactaBu-
Tensa opraHa PocctaHgapTa.

Heobxoanmo npoBepuUTb Hann4dne MHaunkaumm namMmepdaemMbiX N KOH-
TpoNnMpyemMbIX napamMeTpoB, Harnn4dme KOMMyHI/IKaLI,MOHHOIZ CBA3N C nep-
COHallbHbIM KOMMNbOTEPOM, HalrM4ne CUrHasnoB Ha BbiXogax.

Mpn nogade Ha mamepuTenbHble KaHanbl TB Bo3gencTBun, CooT-
BETCTBYHOLUNX U3MeEPAEMbIM NapameTpam, OOSMKHbI U3MEHSTbCHA COOT-
BETCTBYHOLLME nokasaHusa TB.

Mpumeyanue. Mpn onpoboBaHmm TB npoBepka Npon3BogMTCA MO
NMELLNMCA NHPOPMALIMOHHBIM BbIXOAAM.

OnpepeneHve norpewHoctT TB npu namepeHun obbema (Macchbl) u
cpenHero o6 beMHOro (MaccoBoro) pacxoga

MmnynbcHbIn BXxo4 noBepaemMoro TB, reHepatop npsMOYronbHbIX
UMMYNbCOB N 4YacTOTOMEP COEAUHATCA TakMm obpas3om, 4YTobbl M-
NynbCbl C reHepaTopa nocTynany Ha UMNYnbCHbIN BXxo4 TB 1 c4eTHbIN
BXo4 4vactotomepa. McxogHo yactotomep obHynsetcda. Mo paspe-
warowemMy curHany (CMHXpoMMMynbCy) UMMYNbCbl C reHepaTtopa Hayu-
HaloT nocTynatb Ha Bxo4 TB u yactoTtomep. [1ns npoBegeHUs NOBEPKN
Heob6xoaumo nogatb Ha Bxoa He meHee 500 nmnynbcoB. [lenctButenb-
Hoe 3HaueHne obbema xuakocT Vo (M°), BluncnsieTcs no opmyne:

V, =N-K (4.1)

npi »
rge N — Konu4yecTBO nMmnynbcoB, NnoAC4YNTaHHOE HaCTOTOMEPOM, LUT.,

Knpi — KOHCTaHTa npeobpasoBaHusa MMnynbcHoro Bxoga TB (Bec
nMnynsca), M2 /umn.

[nga onpegeneHns 3Ha4YeHUST MaccChl XNOKOCTU MUCMONb3yeTCs 3Ha-
YyeHne Temnepartypbl (90+10) °C u  3HayeHwe  [OaBreHus
(1,6+0,16) Mlla, 3agaHHble C NOMOLLbIO MMUTATOPOB UMW MPOrpamMMHO.
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Ha ocHOBaHUM 3TUX 3HAYeHUN onpenensieTca NNOTHOCTb NOBEPOYHOMN
Xngkoctn. [lencteutenbHoe 3Ha4YeHne Macchbl XXUAKOCTU onpeaenseTcs
no dpopmyrne:

roe mo— AenNcTBUTENbHOE 3Ha4YeHNe MacCChl XXUOKOCTHU, Kr;

— MNOTHOCTb XWAOKOCTW, onpegeneHHas no Tabnuuam CC[L
FCCCQ 98-2000, kr/m°.

[encrteutenbHoe 3HayeHue cpegHero obbemHoro Qp (MaccoBoro
Gop) pacxoga TennoHocuTens onpenensaetcsa no gopmynam (4.3) n (4.4)
COOTBETCTBEHHO:

V0
=_0 4.3
Q, ; (4.3)

Mo
GO :T—M, (44)

roe T, — BpeMsa usmepeHud, M.

Mpn cunTbiBaHUM MOKa3aHWK C uHAMKaTopa u RS-Bbixoga BbINOS-
HATCA cregyowme npoueaypbl. Ha TB ycTtaHaBnuBaeTcsl peXxuMm UH-
Avkaumm nosepsieMoro napametpa. Ha nogkniodeHHoMm Kk RS-Bbixoay
nepcoHanbHOM KOMMbIOTEPE YCTaHaBMMBAETCA PEXMM BbiBOAA HaA 3K-
paH nosepsieMoro napametpa. llepead KaxgbiM M3MEPEHWEM B MoBe-
POYHOMN TOYKE MPOU3BOAUTCSH perucTpaumsi HayasrbHOro 3HayYeHus1 oob-
ema V, (maccbl m,). [locne okoH4YaHWsA nogavn MMNyfbCOB B AAHHOW
NOBEPOYHOM TOYKE PErucTpupyeTcsl KoHeyHoe 3HadyeHne obbema Vi
(Maccbl mg ). o pasHOCTU NoKasaHWMM paccynTbiBaeTCs U3MepeHHoe
3HaveHue obbema V, (Maccbl m,) TENITIOHOCUTENS:

VM(mM):VK(mK)_VH(mH)' (45)

N3mepeHHbIn cpeaHuii obbemHbii Q, (MaccoBbin G,) pacxoa Ten-
noHocuTens, npowealwero Yepe3 TB, onpegensietca no hopmyne:

QM(GM) =

Va(m,)
e (4.6)

n

OnpeneneHne oTHOCUTENbHOW NorpewHocTn TB B i-Ton noBepouy-
HOW TOYKE NPK M3MEpPEHUN obbemMa (Macchl) TENSTIOHOCUTENS BbINOSHS-
eTcs no copmyne:

V(m),; - V(m)

% .100%. (4.7)
V(m)y;

Oy(my =
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4.7.4.

OnpepeneHve oTHocUTENbHOW norpewwHocTn TB B i-Ton noBepoy-
HOW TOYKe NMpu n3amepeHun cpegHero o6bLeMHOro (MaccoBoro) pacxoga
TennoHoCUTENS BbINOMHAETCA No hopMmyre:

_Q(G), ~Q(G)y
e Q(G),,

100% . (4.8)

PesynbTaTbl NOBEPKM CUMUTAIOTCS NOSTOXKUTENbHBIMU, €CMN OTHOCU-
TenbHasi norpewHocTb TB npu namepeHnn obbema (mMaccol), cpegHero
ob6beMHoro (MaccoBoro) pacxoga TENSIOHOCUTENS BO BCEX MOBEPOYHbIX
Toukax He npesbiwaeT + 0,2 %.

Mo pesynbTaTam MNOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUM B
npoTokone (MpunoxeHwue E).

OnpepneneHve norpeliHocT TB npu namepeHun TemnepaTypbl Tenso-
HocuTens

[ns noBepku KaHana uaMmepeHus Temnepartypbl K Bxogy TB nog-
KntovaeTcs MmarasvH conpoTtusneHnn R.

[MoBepka BLINOMHAETCA MPU COMPOTUBNEHNAX MarasuHa, COOTBET-
cTytowmnx temnepatype 30 + 1 °C, 70 + 2 °C, 130 £ 5 °C. B cooTtBeT-
CTBUWN C YCTAHOBJIEHHbIM Ha MarasvHe COMNpOTMBIIEHMEM OonpeaenseTcs
AencTBUTENbHOE 3HaveHne Temnepatypsl to. C TB (B ToM uncne no RS-
BbIXOAY) CUYUTbIBAETCA U3MEPEHHOEe 3HavyeHne TemnepaTypbl t,. B kax-
[0W NOBEPOYHOM TOYKE CHUMAaETCS Mo Tpu 3HaveHus t, n onpegenseTcs
cpegHee apudmeTudeckoe no gopmyne (4.9).

RN EAT

e = ,
ucpi 3

(4.9)

roe twi, twoi, tusi — NBMEpEeHHble 3HadYeHns TemnepaTypbl B i-TOW MoBe-
pOYHOM Touke, °C;

tucpi — CPEAHEe 3HayYeHne n3MepeHHon TemMrnepaTtypbl B i-TON MoBe-
poYHOn Touke, °C.

OnpeaeneHve OTHOCUTENbHOM MorpewHocT TB npu mMamepeHuu
TemnepaTypbl BbINOMHAETCS No hopMyne:

t,oi — to
81 =%"'.100%, (4.10)
(0]

roe dtei — OTHOCUTENbHAas MorpewHocTs TB B i-TOM NOBEPOYHON TOYKe
npun namepeHnn Temnepatypsl, %;

to — AencTBMTENbHOE 3HAYEHWEe TeMnepaTypbl B i-TOM NOBEPOYHOM
TO4YKe, onpeaernieHHon No NokasaHUAM MarasmHa conpoTusneHni, °C.

Pe3ynbTaThl NOBEPKN CYMTAIOTCA MOSNOXUTENBHBIMU, €CIIN OTHOCU-
TenbHble norpewHoctTn TB npu namepeHnn TemnepaTypbl BO BCEX MO-
BEPOYHbIX TOYKax He npesbiwatoT + 0,2 %.
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Mo pesynbTaTam NOBEPKU OeriaeTcsi OTMeTKa O COOTBETCTBUM B
npoTokone (MpunoxeHne E).

4.7.5. OnpegeneHune norpewHocTn TB npu namepeHumn Konndectesa TensoBomn
9Hepruun n TennoBon MOLLHOCTH

MoBepka TB npun namepeHnn Konudectsa TENOBOW IHEPrUN N Te-
NMOBON MOLLHOCTM BbINOJSTHAETCHA B COOTBETCTBMM C Tabn.5.

Tabnuua 5
lMoBepoyHas MuH1ManeHoe Heobxoanmoe TemnepaTtypa
TOYKa KOJIM4ECTBO MMMNYNbLCOB, (06beM, M3) TennoHocutens, °C
1 4 000 (40) 30£1
2 4 000 (40) 70+£2
3 4 000 (40) 130+ 5

MmnynbcHbn Bxog TB, reHepaTop NpSAMOYrofibHbIX MMMNYNbCOB U
YacToTOMEp NOAKNIYATCA TakuM 06pa3oM, YTOObl MMMYIbChI C FreHe-
paTopa Mo paspeLllaroLeMy CurHany HadymHanm noctynaTb Ha UMMNYynbC-
Hbin Bxo4 TB u cyeTHbIM BXOA 4acTtoTtomepa. Ha Bxogbl TB, npegHa-
3HayeHHble ans nogknodeHus MT, nogkno4varTcsa MarasuHbl COMpo-
TUBNEHNN. 3HayYeHne OaBrieHUss BBOOUTCHA NPOrpaMMHO U3 AuanasoHa
0,1-1,6 Mla.

C ydeToM TeMnepaTtypbl U OaBlieHUA ornpenendeTcAa SHTallbnnAa
TENJIOHOCUTENA.

Mepen kaxabiM n3MepeHneM B NMOBEPOYHOM TOYKE MPOU3BOAMUTCA
cbpoc nokasaHu YacTtoTomMepa U perncrpauus HayanbHOro 3HavyeHus
W, [kBT-u ([kan)] no nokasaHnam nHamkatopa TB B pexvme nHaukaumm
KonmnyecTsa TennoBOW 3HEPrnn 1 No nokasaHUsiM NepcoHanbHOro KOM-
netoTepa, nogkritodaemoro Kk TB no RS-Bbixoay.

[Mocne okoHYaHWA npouecca Nogayn MMMyNbCOB PErncTpupyeTcs
KoHeyHoe 3HadeHne Wk [KBT -y (I'kan)] Ha nHgukaTtope TB (u/vnu MK) n
yncno umnynecoB N, namepeHHoe cyeTynkom mmnyrnbcos (Cyul). MNoka-
3aHuA nHavkaTopa TB cukecmpytoTca no nctedeHun 6 M1H nocre OKOH-
YaHuns Habopa KonmMyecTBa MMNYNbLCOB B JAHHOW NOBEPOYHOM TOYKE.

M3mepeHHOe 3HaveHne KormyecTBa TEensioBOW 3HEPrumM paccyuTbl-
BaeTCcHd No pasHOCTU nokasaHun TB:

Wmi = WKi _WHi’ (411)

rae W, — nasmepeHHoe KoOnM4ecTBO TEMNOBOW 3HEPIUK B i-TOM NOBEPOY-
HOW Touke, KBT-y ([kan);

W.i — Ha4anbHoe 3HayeHne nokasaHun TB B i-TOM NOBEPOYHOM TOY-
ke, KBT-y (['kan);

W,i — kKOHeYHOe 3Ha4yeHne nokasaHnn TB B i-TOM NOBEPOYHOWN TOUKE,
kKBT-4 ([kan).

M3amepeHHOe 3HayeHue TennoBoW MOLLUHOCTU onpegendeTcsa no
dopmyne:
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E,=—4, (4.12)

roe E, — namepeHHoe 3HavyeHue TensoBon MOLLHOCTU B i-TOM NOBEPOY-
HoW Touke KBT ([kan/v);

Tey— BpeMs cyeta umnynscos W, B i-TOM NOBEPOYHON TOYKE, M.

[encTBuTENbHOE 3HAYEeHME KonuyecTBa TEMyoBOM 3Heprun Ans
TEX XXe 3HaYeHWl NnapameTpoB TENNOHOCUTENSs onpeaensieTcs no dop-
Myne:

Wy =hi-p;-N;-K, (4.13)

roe Woi — OencTBUTENbHOE 3HAYeHNe KonndecTBa TENSIOBON SHEPruu B
i-TOM NOBEepPOYHOM TOYKe, KBT-y ([kan);

h; — SHTanbnNua TennoHocuTens, onpegenseMas No 3HaYeHUAM
UMUTUPYEMBIX TemMnepaTypbl U OaBfeHNA B i-TOW MOBEPOYHOM TOYKe,
KBT-u/kr (Mkan/kr);

Kp— KOHCTaHTa npeo6pasoBaH|/|;| no nMnynbCHOMY BXoA4y, M3/I/IMI'I;

N; — KOfIM4ecTBO UMMYSbCOB, HACYMTAHHOE YacTOTOMEPOM B i-TOWM
NOBEPOYHOM TOYKE;

pi — MMOTHOCTb TENMOHOCUTENS NPY NapameTpax TENNOHOCUTENS B
i-TOI1 MOBEPOYHOM TOuKe, Kr/M>.

[lenctBuTenbHOE 3Ha4YeHNe TEMNOBOM MOLLHOCTK onpeaensaeTcd no
dopmyne:

Eg = —2, (4.14)

roe Eo — oencrButenbHoe 3Ha4vyeHue TensoBoW MOLWHOCTU B i-TOW MO-
BEpPOYHOM Touke, kBT (kan/v).

OTHOCUKTENbHas norpewwHocTb TB npu namepeHun Konvyectea Te-
NMOBOW 3HEPrMn paccunTbiBaeTcs no dopmyne:

Wmi — W0i

i

STBWi = 100(70, (415)

roe Woi — AencTBuTenbHoe 3HavyeHne TennoBOW 3HEPrun B i-TOW nose-
poYHOM Touke, KBT-y (Ikan);

W, — cpegHee 3HayeHMEe WN3MEPEHHOro KonMyecTBa TEensoBOWn
9Heprum B i-TON NOBEPOYHOM TOYKe, KBT-y ([kan);

dtBwi — OTHOCUTENbBbHAA NorpeLwHocTb TB npu namepeHnn Tennosomn
3HEepruu B i-ToM NOBEPOYHON TOYKe, %.

OTHocuTenbHble norpelHocTn TB npu namepeHnn TennoBon MOLL-
HOCTM BO BCEX NOBEPOYHbIX TOYKAX paccyYnTbIBaOTCA NO QOpMyre:
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S1ae = @-100%, (4.16)

Oi

roe Eq — pencrButenbHoe 3HayYyeHue TEennoBOW MOLLHOCTU B i-TOW MoO-
BEpOYHOM Touke, kBT ([kan/v);

Eui — cpegHee 3HayeHMe N3MepeHHOM TENSIOBOM MOLLHOCTU B i-TOW
NoBepPOYHOM TOYKe, KBT (kan/v);

d1BEi — OTHOCUTENbHAA norpewHocTb TB npn nsmepeHun tennosoun
MOLLIHOCTU B i-TOM NOBEPOYHOM TouKe, %.

PesynbTaTbl NOBEPKM CHUTAKOTCS MOMOXUTENBbHLIMU, €CAN OTHOCU-
TernbHasa MOrpeLHoCTb NPU U3MEePEHUN KONMYeCcTBa TEMNSI0BOW 3HEPrnm
N TENSOBON MOLLHOCTU BO BCEX MOBEPOYHbLIX TOYKaxX He npeBbllaeT
+0,5%.

Mo pesynbTatam NoBepkn aenaetcs oTMeTka B npotokone ([Mpu-
noxexwe E).

NMPUMEYAHUA.

1. ,El,onyCKaemﬂ onpegenAaTtb norpewHOCTb TOJIbKO NpU U3aMepeHun KoJIin-

YyecTBa TENSOBOW 3HEPIUN.

2. NMpwn npoBeaeHNN NOBEPKN B COOTBETCTBMM C TpeboBaHuamn n.4.7.5 on-

peaeneHue norpelwHocT TB npu namepeHun pacxoga u tTemnepartypbl
[lonycKaeTcs He BbIMOSHATD.

4.8. OcbopmneHune pe3yrnibTaToB NOBEPKU

4.8.1.

4.8.2.

Mpun nonoXxutenbHbIX pe3ynbTatax noeepkn B npotokone (Mpunoxe-
Hue E) nenaetcs oTMeTka o0 rOAHOCTU K akcnnyaTaumu, ocdopmnsieTcs
CBMAETENLCTBO O MOBEpPKE WM [enaeTcsi oTMeTka B nacnopte TB,
YAOCTOBEPEHHbIE MOBEPUTENbHLIM KNEWNMOM M MOANUCHIO NOBEpPUTENS,
TB ponyckaeTcsi K NPUMEHEHMIO C HOPMUPOBAHHBLIMK 3HAYEHUSIMU NO-
FPELLHOCTMW.

[Mpn oTpuuaTenbHbIX pesynbTatax nosepku TB npoussognTcsa norawle-
HWE NOBEPUTENBHONO KnerMma B cBUAeTenbCTBe UNn nacnopte TB wu
BblAaeTcs U3BeLleHne O HeNPUrogHOCTU C yKasdaHMeM NpuYunH. B aTtom
cnydae TB nocne peMoHTa nogsepraeTcs MNOBTOPHOM MOBEPKE.
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NMPUNOXEHUE A. KoHCTpyKUuMA TennoBbIYUCUTENA

190*
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(Bug cHU3y)
* - CNpaBOYHbIN pasmep

1 — Qucnnelt uHOukamopa; 2 — knaguamypa, 3 — pasvem RS-232; 4 —
2epmoeeo0; 5 — 3aznywku membpaHHble; 6 — KpoHWmMmeUH Orisl Kperinie-
Husi Ha DIN-pelky.

Puc.A.1. TennoBbiuucnutenb ncnonHeHusa TCPB-033.
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pazbem RS-232
[ —m

GB1
XP1-XP3
XP6-XP8

XP14
XP21
J1

J2

SK1/1 - SK1/3
SK1/4

SK2

NPYXUHHbI AepxaTenb

- ecmpoeHHasi bamapesi;
- pasbemMbl nodknoYeHuss kabenet ces3u c MNT1...[1T3;
- pa3bembl nodKno4eHust kabenet cessu c NP1...[1P3;

- peseps;

[l
o o 5 sz § ®g 5§ o=
pom22gneeguoQQs
T - wuwhkEIkFWwWikEZIEFEWWEe
Mo Jd d o noa JddJd0 00 d4d0 J2
Du o|lo|jo|jo|0ojo|jo|0|G|OG|OG|OG|OG|O]|0O
a0 H L+ 4+ 4+ 4+ 4+ 4+ +++4+ 4+ 4+ 4] ool
ao
an XP3 XP2 XP1
oo
ole] { ‘ SK1 >
GB1 "Macc." 4321
XP21 wAr.» 12000
+ © N - m
a®a0 %0 J1
Z2 D 2 o Z2 o
O o O O a \
SK2 @ ole o|lofo|ofe|e \
Y "/
\ XP14 XP8 XP7 XP6

\

nnarta Tennosblv4ncnuTena

- pasbeM rodKYeHUss BCmpoeHHoU bamapeu;

- KOHMakmHas napa paspeuweHus moougukauuu kanubpo-
BOYHbIX r1apamempos;

- KOHMmaKmHasi napa paspeweHusi Moougukayuu yHKyUO-
HarbHbIX napamempos;

- fiepekYamernu pexumos pabomsi UMMYIbCHbIX 8X0008;

- peseps (nepeknrdamerbs 00/mKeH HaxoO0uUMmMbCs 8 r1010Xe-

HUU «AKM.»);

- KHOrMKa nepesariycka npubopa.

Puc.A.2. Bug c3agu 3nekTpOHHOro Moayns TensfoBbIYMCIUTENSA CO BCTPO-
eHHoun 6aTtapeeu Tuna C.
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NMPUNOXEHUE Bb. PaspsgHocTb nHaMkauum napameTtpoB B TB

PaspsagHocTb
O6o3Ha4veHne
HanmeHoBaHne napameTpa, MHOWKaLunn
napamMmeTpa 6 I"Ipwmeanvm
APV MHAMKALMM €OVNHULblI N3MepeHnA uenasa AOpPO0OHadA
4acCTb 4acCTb
G1 (2, 3) Pacxon maccosbi [T/4] 1-5 2
Q1 (2, 3) Pacxof 06beMHbIN [M°/4] 1-5 3
t1 (2, 3) uam EI;((e:l\]/lnepaTypa n3mepeHHas 1-3 5
TemnepaTypa npeobpaso- 3
t1 (2, 3) npeob BarHas [°C] 1-3 2
Macca TennoHocuTens Ha-
m1(2, 3) pacTaloLLMM UTOroMm [T] 1-6 3 Mpym.1
O6bem HapacTatoLWuM UTo-
V1 (2, 3) rom [m7] 1-6 3 Mpum.2
KonuuyecTtBo TennoTbl Hapac-
W1(2,3,4,5,6) Tarowmm ntorom [kan, I'Ox] 1-6 3 Mpym.3
Tennosada MowHOCTL [[kan/u,
E1 (2, 3, 4, 5, 6) [/ 1-6 3
hxs, h1 (2, 3) |3HTanbnua [KOx/kr] 1-4 3
pxB, p1 (2, 3) |MnoTHocTs [Kr/m’] 1-4 3
nT1(2,3) R ConpoTueneHne [Om] 1-4 3
YacTtoTa cnegoBaHust M-
nP1(2,3)F nynbeos [ 1-4 2
NMPUMEYAHUA.

1. MNepenonHeHne cyeTynka HacTynaeT, ecnu m > 999 999,999 T.

Mocne nepenosiHeHna CcYeT4dYMKa OTCHEeT HaYMHaeTCA C HyJieBOoro
3Ha4YeHun4.

2. MepenonHeHWe cyeTumka HacTynaet, ecnv V > 999 999,999 m°.

Mocne nepenosiHeHNA cYeT4YnKa OTCHET Ha4dMHaeTCA C HYJ1eBOro
3Ha4YeHun4.

3. lNepenonHeHne cyeTymKa HacCTynaeT, ecnu:
W > 999 999,999 ')k nnu
W > 238 845,896 kan.

Mocne nepenosiHeHNA cYeT4YnKa OTCHET Ha4dMHaeTCdA C HYJeBOoro
3Ha4YeHun4.
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NMPUINTOXEHUE B. Cxema BXxoAHOro Kackaga MMnyJsbCHbIX BXO-

OoB
"Akm."
100 kOm SK1
1
— "Macc.”
5,1 kOm
PULSE 4 || ||
— 0,01 mk®
GND

BxogHon kackag moxeT paboTaTb B ABYX pexumax, yCTaHaBIu-
BaeMbIX Npy nomoLm nepeknovarens SK1:

- B aKTUBHOM pexXnme BXOOQHOW Kackag nutaeTcsa oT BHYTPEHHEro NcTtou-
HUKa HanpaXXeHund,

- B NMacCMBHOM pexXnme BXOAHOW Kackapg OTKITOYEH OT BHYTPEHHEro uc-
TOYHUMKa Harnpsa>XeHn4.

B akTMBHOM pexunme Ha BXO4 MOryT nogaBaTbCs 3aMblKaHUS dMeK-
TPOHHOIrO UM MexaHu4veckoro krnoda 6e3 noanutkn. ConpoTuBneHue
BHELUHEN Lieny npu 3aMKHYTOM COCTOSIHUM Krtova He OO0JMKHO MpeBbl-
watb 500 Om, a TOK B pa30MKHYTOM COCTOSAHUM HE OO0SMKEH npeBbiwaTh
5 MKA.

B naccuBHOM pexume Ha BXOn AOSMKHbI NMOAaBaTbCA MMMNYIbCbI
HanpsbkeHust ¢ napameTpamu: normyecknin Homnb — 0...0,5 B, nornyeckas
eanHnua — 3,0...5,0 B.

MpY NOAKMHYEHUN K UMMYNbCHLIM BXOA4aM AOMkKHa cobnogaTbes
NONSIPHOCTb B COOTBETCTBUM C 0O03HaYEHNEM CUTHAMOB.

B 3amkHyTOM cocTosHUK nepeknodatena SK1 BblTekatlowmm ToK He
Oonee 36 MKA.

BHUMAHUE! MakcumanbHO AONyCTUMOE HanpsbkeHue Ha UM-
nyfnbCHbIX Bxogax coctasnsert 5,5 B!
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NMPUNOXEHMUE I'. OnpeaeneHne KOHCTaHTbl UMMYNbCHOMO BbIXO-

Aa noakKnw4vyaemMoro pacxogomMmepa

1. KoHcTaHTa MMNynbCHOrO BbIXOA4a MOAKMOYAEMOro pacxogomMepa onpe-

AEenseTca u3 ycrioBMsi MakCMmMaribHOM YacToTbl CreaoBaHNA UMMYSbCOB
fuaxc HA Bxoge B TB ucnonHennsa TCPB-033, wumelowen 3HavyeHne He
bonee:

100 Ny — oNs NnaccmMBHOIO pexnma paboTbl UMMYIbCHBIX BXOAOB TENso-
BblMUCINTENS;

10 My — Ans akKTMBHOro pexnmMma MMnyJibCHbIX BXOA4O0B Tenj1oBbI4MNCITN-
Ten4d.

. 3HayeHne KOHCTaHTbl Npeobpa3oBaHMsA UMNyNbCHOrO Bbixoda K, pac-

xogomepoB «B3JIET OP» ¢ y4eToM 3Ha4yeHUs fyae MOXET ObITb onpe-
[AENEHO B COOTBETCTBMM C HEPABEHCTBOM

o g—3’6 fuake , umn/n,

QMaKC

K

ro€ Quake — MakKCMManbHOE 3HayYeHue 3KchnyaTauMOHHOro pacxopa,
3
M°/\Y.

PekomeHayemble 3HaveHus K, ANs pasnuyHbiX pexvMoB paboThbl
MMMynNbCHbIX BXxogoB TB npuseneHsl B Tadbn. .1, I.2.

Ta6bnuua IN.1. MNaccuBHbLIN peXnm paboTbl UMNYNbCHLIX BXOAOB TENOBbI-

yncnurens (fyaxe = 100 Ny)

DY QHaVI5 KP 015'QH6M6 KP
MM M /Y nl/c umn/n M°/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 2717 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 7641 212,3 0,4 3821 106, 1 0,8
200 1358 377,2 0,25 679,0 188,6 0,5
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Tabnuua IN.2. AKTUBHbIN peXUM paboTbl MMMNYSIbCHbIX BXOAO0B TEMMOBbIYUC-
nutens (fyae = 10 u)

Dy QHaV'5 Kp 015'QH8M6 Kp
MM Mo/ n/c umn/n MY n/c umn/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 4717 0,2
150 7641 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 npueegeHo 3HadeHve K, ons pacxopa, He npeBbl-

watowero 3HavyeHust Quavs. B cTonbue 7 — 3HayeHne K, onsa pacxopaa,
He npesbiwatoLero 3HavyeHns 0,5-Quape.

. 3HayeHue Beca umnynbca K, pacxogomepoB «B3JIET MP» c yyeTtom

3Ha4YeHUs fyae MOXET ObITb onpeperieHo B COOTBETCTBUN C HEPABEHCT-
BOM

> QMaKC

> 3 , Me/umn,
3,6-107 - fyakc

n

roe Quake — MakKCUMManbHOE 3HayYeHue 3KchnyaTauMOHHOro pacxopa,
3
M°/Y.

Mpy Heo6xoQMMOCTU BBOAA B pacxodoMep ANUTENbHOCTU UMMYIb-
ca T, ero 3Ha4yeHvne MoxeT BbITb paccumTaHo no opmyrne

500

fMaKC

Ty = , MC.

Torpa Bec nMnynbca onpeaendeTca B COOTBETCTBMN C HEPABEHCT-
BOM

T
> QMaKC n

5 ,M3/I/IMI'I.
18-10
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NMPUNOXEHUE [. NMapameTpbl TUNOBOU HACTPOMKU TensioBbIYUC-
nutens

Ta6nuua [.1. MNapameTpbl TMUNOBOW HACTPOWKU TENSIOBbLIYUCNUTENSA

MapameTp Ne kanana MHavkauus B MEHIO

KaHanbl n1amepeHus pacxoga

KoadhpmumeHT npeobpasoBaHus nu- nP1(2,3) Kp umn/n
nynbCHO-4acToTHOro Bxoaa — 20 umn/n 1-3 20,0000

Kananbl nimMmepeHuns TemnepaTtypbl

HomuHanbHoe 3HayeHne conpoTUBIIEHMUS NT1(2,3) RHOM Om
npu 0°C R,=500 Om 500,000
HomuHanbHoOe 3Ha4yeHne OTHOLLEHUS Co- 1-3 Tun NT1(2,3)
npotmBneHnn Wip=1,3850 Pt W100 = 1.3850
(TemnepaTypHbIN KO3 PULIMEHT conpo-

TuBnenns a=0,00385 °C™)

[na umnynbCHbIX BXO4OB 1 1 2 3a4aeTcst NacCUBHbINA pexnm pabo-
Thl:

- B MeHto YCT / Pacxop yctaHaBnusaetcs Bxop ot MNP1(2) nac-
CUBHbIU;

- nepeknoyatenu SK1/1 n SK1/2 Ha nnate TB ycTtaHaBnuearTcs B
nonoxeHwue lMacc.

lMocne HacTporkn kaHanbl Ne3 namepeHus pacxoga u temneparty-
pbl NPOrPaMMHO OTKITHOYAKOTCA:

- BknroyeH NP3 Hem;
- nsa t3 npeo6: t3 goros.

Mepekntoyatenn SK1/3 n SK1/4 Ha nnate TB yctaHaBnuBatoTCcs B
nonoxexHve Akm.
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NMPUNOXEHMUE E. NMpunoxeHns K MeToauke NoBepKu

Cxema nogKkn4vyeHus TensnoBblvncnuTens npu noBepke

(o6s3aTenbHasn)
TEMNOBbLIMUCIIUTENDb
nT1..0Tn MP1 ... MPn RS-232
A A A
nK
R
r CuMn
R - Maz2asuH cornpomuerneHuu;
N - 2eHepamop UMryrbcos;
[1P1...INPn - 8x00kI 01151 N0OKI04HeHUS rpeobpasosamerieli pacxooa;
[1T1...[NTh - 8x00kI 05151 NOOKIIOHYEHUS rpeobpaszosamersiell memriepamypbl;
K - epCoHarlbHbIU KOMMbOMeEP;
Cun - CHeMYUK UMIyribCco8.

Puc. E.1. Cxema nogkntoyeHnsa TB npu noBepke.
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MpoTokon noBepku TennoBbluucnutens «B3JIET TCPB»

(pekomeHpyemasn copma)

3aBopckon Homep McnonHeHune
oA BbInycka
Bug nosepku
MyHkT
HanmeHoBaHve onepauun OOKYyMeHTa Ormetka o MpumeyvaHue
Mo nosepke COOTBETCTBUU
BHeLwwHMn ocMOTp 4.7.1
OnpoboBaHue 4.7.2
OnpeneneHne NOrpeLLHoCcTy Npu n3me-
peHnn obbema (Macchbl) U cpegHero
06BbEMHOro (MaccoBoro) pacxoaa 4.7.3
OnpegeneHve NorpeLHoCT! Npu n3me-
peHun Temneparypbl 4.7.4
OnpegeneHve NorpeLHoOCT! Npu name-
peHnn KonnyecTBa TENMOBOW SHEPrun u
TENOBOW MOLLHOCTU 4.7.5

TennoBblYMCINTENDb

K 3Kcnnyatauumn

(rogeH, He rogeH)

[ata noBepku 20

MoBeputenob /

(moanuce)

(®.1.0)
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