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HacToawun JOKYMEHT pacnpoCTpaHAeTCs Ha TensoBbIYUCINTESb
«B3JIET TCPB» aHeproHesaBucumoro ucnonHenmss TCPB-033 moau-
dukauum TCPB-03 n npegHasHayeH onsg 03HaKOMEeHUs Nonb3oBaTens
C YCTPOMCTBOM TEMMOBLIYMCIIMTENSA M MOPSAOKOM €ro 3KcniyaTauuu.
YacTb | cogepXut TexHu4eckoe onmcaHue, nopsiaok obCnyXuBaHusa m
METOAMNKY MOBEPKN TEMMOBbIMUCANTENS, YacTb Il — MHCTPYKUMIO NO ero
aKcnnyaTaumm.

B cBS131 ¢ NOCTOSAHHON paGoTOoN MO YCOBEPLLEHCTBOBaHMIO Npubopa
B TENnoBblYMCIIUTENE BO3MOXHbI OTMMYMSA OT HACTOSALLEro PyKoOBOA-
CTBa, He BNUAIOLLME Ha METPOIIOrMyeckne XapakTepucTUk U yHKLMO-
HanbHble BO3MOXHOCTM Npubopa.

MEPEYEHb NPUHATbLIX COKPALLEHNI

KKW - xuagkokpuctannuyeckmn nHankaTop;

HC - HewTaTHasa cuTyauus,

HCX - HOMMHanbHasa cTaTuyeckasi xapakTepuctmka npeobpasoBaHus;
MK - NepcoHarnbHbIA KOMMbIOTEP;

MNP - NnpeobpasoBaTenb pacxoaa;

nT - npeobpasoBaTenb TeMnepaTypbl;

B - TeNnNOBbIYNCINTEND.

NMPUMEYAHUME. Bua HammeHoBaHUS unv o0O3HAYeHUs, BbINOM-
HEHHOro B TeKCTe M Tabnuuax XupHbiMm wpudTom Arial, Hanpumep,
HakonneHue, cCOOTBETCTBYET €ro oTobpaxkeHuto Ha gucnnee npuodopa.

* % %

» Tennosbiqucnumerns «B3JIET TCPB» 3apesucmpupoeaH e [ocydap-
cmeeHHoM peecmpe cpedcme usmepeHut P® nod Ne 27010-09 (ceu-
Oemesniscmeo 06 ymeepxOeHuu muna cpedcme  u3MepeHul
RU.C.32.006A Ne 35190).

» Tennosbiqucriumerns «B3J/IET TCPB» coomsemcmayem mpebogaHu-
SAIM HOpMamueHbIX OOKYMEeHMO8 [0 3/1IeKmpoMacsHUmHoU coeMecmu-
mocmu u 6e3ornacHocmu.

» Tennosbiqucriumens «B3JIET TCPB» pa3speweH K npuUMeHeHUr Ha y3-
Jlax ydyema mernoeol 3Hepauu.

YpocTtosepsiowme JOKYMEHThI pa3MeLleHbl Ha cante www.vzljot.ru


http://www.vzljot.ru/

FTAPAHTUUN U3TOTOBUTENA

I. WarotoBuTenb rapaHTUpyeT cooTBeTCcTBME Tennosblumcnutenen «B3JIET
TCPB» ncnonHeHma TCPB-033 TexHU4eckum ycrnoBuam B npegenax rapaHTun-
HOro cpoka 60 mecsiueB C JaTbl NEPBUYHON MOBEPKM NpuK cobrnogeHun cneny-
HOLLMX YCINOBUMN:

a) XpaHeHwe, TpaHCNOPTUPOBAHWE, MOHTaX W JKCAnyatauus usgenus

OCYLLECTBAKTCA B COOTBETCTBMM C IKCMNSTyaTaUMOHHON LOKYMEHTauun-
€N Ha usgenue;

6) MOHTaX M NyckoHanago4Hble paboThbl BbIMNOMHEHbI B Te4yeHne 15 mecs-
LeB C AaTbl NEPBUYHON MOBEPKN C OTMETKOW B NacnopTte u3nenus;

B) B TeYEHMEe Mecsila C MOMEHTa BBOAA U3AENUSA B 3KCMnyaTaumio 3aKmto-
YeH [oroBop O0O6CNyXMBaHMA C JOObIM  CEPBUCHBIM  LIEHTPOM
3A0 «B3JIET» c oTMeTkoM B nacnopTe n3genus.

Mpn HecobnaeHMM YCrOBUS NyHKTa IB rapaHTUMHBIA CPOK 3KCnnyaTaumm
cocTaBnsieT 28 mecsueB C AaTbl NEPBUYHON NMOBEPKN U3OENNA.

Mpn HecobnogeHun ycnoBumr nyHkTa |6 rapaHTUHBIA CPOK 3KCNnyaTaumm
coctaBnsieT 15 mecsiueB ¢ AaTbl NEPBUYHON MOBEPKN U3ENNA.

NMPUMEYAHWE. Jata BBoga nsgenus B akcnnyataumio 1 gata no-

CTaHOBKM Ha CcepBUCHOE OOCry)XMBaHME YyKasblBalOTCA B nacrnopTe Ha

nsnenve B pasgene «OTMeTKM O npoBedeHUn paboTy», 3aBepsoTCs
NOANUCHI0 OTBETCTBEHHOIO N1LLA U NeYaTbio CePBUCHOIO LieHTpa.

[I. MapaHTUMHBLIM CPOK NpoaneBaeTcss Ha BpeMs BbINOSHEHUA rapaHTUWHOIO pe-
MOHTa (6e3 yyeTa BpeMeEHM ero TPaHCNOPTUPOBKMK), ECIN CPOK NPOBEAEHUS ra-
PaHTUWHOIO PEMOHTa NPEeBbLICU OOVH KaneHaapHbIN MecsL,.

[ll. N3roToBUTEND HE HECET rapaHTUHbIX 0693aTeNbCTB B CEAYIOWNX Cry4vasx:

a) OTCYTCTBYEeT nacrnopT Ha u3genve c 3anofiHeHHbIM pasgenom «Ceuge-
TENbCTBO O MPUEMKE;

0) nsgenue MMeeT MexaHUYeCKNE NOBPEXAEHUS;

B) M34enve XpaHWUmocb, TPaHCMOPTMPOBANOCh, MOHTUPOBANIOChL MIN 3KC-
nryaTMpoBarnocb C HapylueHuem TpeboBaHMI 3KchnyaTauuoHHOW Ao-
KyMeHTauumn Ha usgenve;

r) OTCYTCTBYET UMK NoBpeXxaeHa nrnomba ¢ NoBepUTENbHbLIM KNeriMoM;

[) n3genve unm ero coctaBHasi YacTb NnoAaBepranoch pasdopke unu gopa-
ooTKe.

* % %

HeucnpasHoe nagenue ans BbIMNONMHEHUA rapaHTUUHOIO pPeMOoHTa Harnpas-
nseTcs B pernoHarsbHbI Uy rofIOBHON CEPBUCHBLIN LLEHTP.

MHpopmaumsa no cepBucHOMYy obBCnyxmBaHWio NpeacTaBreHa Ha canTe
http: www.vzljot.ru B pasgene MNMopnepxka/ CepBuc.
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Tennosbluncnutens «B3JIET TCPB» npegHasHayeH Anst MCNonb30Ba-
HUSA Ha y3nax yyeTa TennoBOW 3HEPrnM C Lenblo M3MepeHust napameT-
POB TEMMOHOCUTENS M NPeaCcTaBNeHust AaHHbIX NO noTpebneHuto Ten-
1no- 1 BOOOPECYpPCOB.

Tennosbluncnntens cootsetcteyetr NOCT P 51649-2000, peko-
MeHgauuam MU 2412, MU 2573, MO3M R75 n gpyro HopMaTuBHOWM
AOKyMEHTauuun, pernameHTmpyrowen tpebosannsa kK npubopam yyeTa.

Tennosbluncnntens «B3JIET TCPB» aHeproHe3aBMCUMOro WMCMOSHe-
Hua TCPB-033 obecneynBaer:

N3MepeHMe C NOMOLLbIO NEePBUYHLIX NpeobpasoBaTenen TeKyLMX 3Ha-
YeHu pacxoga u TemnepaTypbl B Tpex Tpybonpoeoaax v onpeaenexHve
TEKYLLUX U CPEAHUX 33 MHTEpBan apXMBUPOBAHMS 3HAYEHUIA napameT-
POB TENMOHOCUTENS;

onpepeneHne 3Ha4YeHNN TeNsI0BON MOLLHOCTM U KONMYecTBa TensnoThl B
TenJiocncTemMe;

apXvBUpPOBaHME B 3HEProHe3aBUCUMOW MaMATU pes3yrbTaToB U3Mepe-
HWUIA, BbIMUCIIEHUIA 1 ANArHOCTUKM, a TakKe YCTaHOBOYHbIX NapaMeTpoB;

MHOUKaAUNKO N3MEPEHHDbIX, paCyeTHbIX, YCTAHOBOYHbIX, ONAarHOCTUYECKNX
N apXmnBMpoBaHHbIX MNapaMeTPOB,

BbIBOA N3MEPUTENBHOWN, AMarHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOW U
Apyrov nHpopmaumm Yepes nocrnegoBaTenbHbin MHTEpdenc RS-232;

BBOA 1 ncCnosnb3oBaHMe B pacyeTax OOroBOpPHbIX 3HaYEeHUN napamMeTpoB
TEenJIOHOCUTENA,

BO3MOXHOCTb MPOrPamMMHOI0 KOH(PUIypupOBaHUS CUCTEMbI U3MEPEHMI
N pacyeToB C YYETOM BMAa KOHTPONMPYEMOW TEMOCUCTEMBI U Habopa
ncnonb3yeMbix NpeobpasoBaTtenel pacxoaa v TeMnepartypbi;

- aBTOMaTU4YECKNN KOHTPOJIb U UHOUKaAUUKO Halnn4dnda HeMCﬂpaBHOCTeIZ

TENNOBbLIYMCINUTENS, OTKa3oB MNEepBUYHbIX NpeobpasoBaTenen n He-
LUTATHBIX CUTyaUMIA, a Takke onpeneneHme, UHAMKaUMIO 1 3an1cb B ap-
XVBbl BpEMEHM HapaboTKN 1 NPOCTOS TENSNOBbLIMUCTIUTENS;

YCTaHOBKY KpUTEpueB ukcaumm u BUOOB peakuuii TennoBblYUCIINTENS
Ha BO3MOXHbl€ HEMCNPaBHOCTU UMK HelwlTaTHble cuTyauum (HC);

- 3alnTy apXmBHbIX N YCTAaHOBOYHbIX AaHHbIX OT HECAaHKLUNOHNPOBAHHOIO

gocTyna.



Kpome Toro, Tennosbluncnutens (TB) no3sonserT:

- 3aJaBaTb pa3Hbl€e arnropmnTtMbl pacydeTa And OoTonnTesribHOro 1 MexoTto-
NMATEJNIbHOIo Ce30HOB,

- OpraHn3oBbIBaTb TensoyyeT B 2-TpyOHbIX Tennocuctemax ¢ aBTomaTu-
YeCcKkuM MepeKIoYEHNEM anropuTMa pacyeta npu nepexoae ot OTonu-
TENbHOro K MEXOTONUTENBbHOMY CE30HY 1 06paTHO;

- 3agaBaTb 3HAYeHWA [OaBreHUs TENNOHocuTens B TpybonpoBogax u
JaBrieHne XonoagHou Boabl;

- YCTaHaBJ1MBaTb ABa pa3HbIX 3HA4YEHNA TeEMNepaTypbl XOnoAgHon Boabl U
KaneHgapHble nepunodbl, B Te4HEeHNEe KOTOPbIX NCMNOJ1Ib3YIOTCA B pacyeTax
3TN 3HAYEeHNd TemMnepartypbl.

ﬂ,J'IFI y,EI,O6CTBa NnoJib3oBaHUA B TenyoBbivYUCIIUTENE NpegycMoTpeHa
BO3MOXHOCTb:

- PErynMpoBKN KOHTPACTHOCTU MHAMKATOPA C KnaBuaTypbl;
- HACTPOWNKM OTOBOpaXKaeMbIX OKOH MHOUKALUN MEHIO.



1.2. TexHU4YeCcKkne xapakTepucTUKu

1.2.1. OCHOBHbIE TEXHUYECKME XapaKTepuctukm TB npmueBeaeHsl B Tabn.1.

Ta6bnuua 1
HanmeHoBaHue napameTpa 3HayeHne napameTtpa Mpum.

1. KonnyecTBo KaHanoB U3mepeHus:

- pacxoga Jo 3

- Temnepartypbl 8o 3
2. lnanasoH namepeHns cpegHero o6 LeMHOro pac-

xoda, M3y o1 0,01 no 1 360
3. lnanas3oH namepeHust Temnepatypsl, °C ot mmnHyc 50 go 180 |Mpum. 1, 2
4. InanasoH nsmepenns pasHocTn Temnepatyp, °C ot 180180 Mpum. 1
5. OnekTponutaHune aBTOHOMHOE cm.n.1.2.4
6. CpegHsisi HapaboTka Ha OTKas, Y 75 000
7. CpegHun cpok cnyxobl, net 12

NPUMEYAHUA.

1. 3HayeHVe napamMeTpa onpeaenseTcs TEXHUYECKUMIN XapaKkTepUcTMKamm
ncnonb3yeMbix TepMornpeobpasoBaTeneit ConpoTUBNEHMS.

2. BO3MOXHO WM3MepeHne u apxmBUpOBaHWE TemnepaTypbl Hapy>XHOro
BO3gyxa MNpW YKOMMMEKTOBAHUN TEMNOCYETYMKA COOTBETCTBYHOLUM
TepmonpeobpasoBatenem conpoTtusnieHus (Tr1C).

1.2.2. Tennosbluncnutens obecrneymBaeT cCoXpaHeHue pesynbTaToB paboThbl
TB B apxuBax:

- yacosoM — 1080 3anucen (rnybuHa apxmBa — 8o 45 cyTok);
- cyTo4YHOM — 60 3anucen (rnybuHa apxmBa — 0O 2 MecsiLEeB);
- MmecsiyHOM — 48 3anucen (rnybuHa apxusa — Ao 4 ner).

Bpemsi coxpaHHOCTM apXMBHbIX, @ TakKkKe YCTaHOBOYHbIX AaHHbIX
NpW OTKINOYEHUM NUTaHMA (NoNHOM paspsige 6aTapen) He MmeHee 5 ner.

1.2.3. YCTOMYMBOCTb K BHELUHMM BO3LENCTBYHOLLUUM (pakTopam TennoBblYnC-
nutensa B paboyem pexume:

- TemnepaTtypa okpyxatoLiero Bo3gyxa — ot 5 go 50 °C;

- OTHOCUTemnbHasa BNaXxHoCTb — He B6onee 80 % npu Temnepatype OO
35 °C, 6e3 koHaeHcauum Bnaru;

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

1.2.4. OnektponutaHme TB obecneuymBaeTcss BCTpOeHHOW Oatapeen Hanpsi-
XeHunewm 3,6 B, pasamepa C, emkocTbto 7,5 A-u.

Bpewms pabotbl TB 6e3 3ameHbl 6aTapen — He MeHee 4-X nerT.



1.3. MeTponornyeckmne xapaktepucTmukun

Mpeaenbl gonyckaeMblX OTHOCUMTENbHbLIX MOrPELUHOCTEN TEMMOBbI-
YucnuTENs NP U3MEpPeHnn B 3aJaHHOM AuanasoHe, MHOMKaUuUK, peru-
CTpaumMK, XpaHeHUn 1 Nepeaade pesynbTaToB U3MEPEHMNIA:

- cpegHero obbemHoro (maccoBoro) pacxoga, obbema (Maccbl) —
+ 0,2 %;

- TemnepaTtypbl — = 0,2 % *;
- KOnu4yecTBa TennoThl U TENNOBOW MOLLHOCTU — + 0,5 %;
- BpeMeHun paboTbl B pas3nuyHbix pexmnmax — + 0,01 %.

* - pa3HOCTb OTHOCUTESbHbIX MOTrPELUHOCTEN COrMacoBaHHbIX MO MorpeLu-
HOCTSIM KaHanoB W3MepeHusi TemnepaTtypbl MO Moaynto — He Gonee
0,1 %.

Mpn paboTe TENNOBLIMMCIIMTENSA B COCTaBEe TEMNOCYETYMKA
«B3JIET TCP-M» ¢ ucnonb3oBaHnemMm npeobpasoBaTenen pacxoga u
Temnepartypbl, ykasaHHbIX B 1.1.5.1, OTHOCUTENbHbIE NOrPELLUHOCTU MpuU
N3MEepEeHun, MHAMKaLMK, perncTpaunn, XxpaHeHmm n nepegade pesysb-
TaToB U3MEPEHUNA KONMMYECTBa TEMMOTbl COOTBETCTBYOT knaccy C no
FOCT P 51649-2000.



1.4. CocTtaB

KomnnekT nocTtaBku — B COOTBETCTBUU C Tabn.2.

Tabnuua 2

HaumeHoBaHue v ycrioBHoe 0603Ha4YeHne Kon-Bo MNpumeyaHue
1. TennoBbIMUCIINTENb 1 Mpum. 1
2. KOMNAeKkT MOHTa)HbIN 1 Mpum. 2
3. NacnopTt 1
4. PykoBoAcTBo no akcnnyataumm u. |, | 1

NMPUMEYAHUNA.

1. Ipun BbINYCKE U3 NPOM3BOACTBA BbINOSHAETCA TUNOBas HACTPON-
Ka KaHanoB U3MepeHusa pacxoda v TemnepaTtypbl TenmoBblYUCUTENS.
[MapameTpbl TMNOBOW HacTpoWKn npuseseHsl B MNpunoxernun L. Mo 3a-
Ka3y MoryT OblTb 3a4aHbl Apyrne 3Ha4YeHnsa napaMeTpoB HACTPONKN.

2. CoctaB — B COOTBETCTBMM C 3aKka3oM. B KOMnnekT moryt BXo-
AnTb: kabenun ceasm TB ¢ npeobpasoBatensmun pacxoga (MP) mn/nnu
npeobpasosaTtenamu temnepatypbl (MT). OnnHa kabenen — no 3akasy
n3 tunopsga: 6, 12, 20, 30, 40, 70, 100, 150, 200 m.

JkennyataumMoHHas JOKYMeHTaumsa U KapTbl 3akasa Ha TB n gpy-
ryro npoaykumio, Bbinyckaemyio cupmon «B3JNET», pasmelieHbl Ha
canTe no agpecy www.vzljot.ru.

Tam e pasmelleH nakeT nNporpamMmm «YHuBepcarbHbI NPOCMOTP-
LWMK», BKITOYaAKOLWNA B CBOW COCTaB WMHCTPYMEHTarnbHYK MporpaMmmy
«Monutop TCPB-03X 63.01.03.XX» ans pabotbl ¢ npubopom no no-
cneposaTenbHOMY MHTepdency RS-232.
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1.5. YcTponcTteo u paborta

1.5.1. MpuHUMN paboTbl

1.5.1.1. MNpuHumn gencteusa TennosblMMCINTENS ucnonHeHns TCPB-033 ocHo-
BaH Ha M3MEepPeHUN NePBUYHbIX NapamMeTpoB TennoHocuTensa (pacxoaa
N TemnepaTypbl) C MOMOLLbIO MEPBUYHbIX MpeobpasoBaTenewn, ycra-
HOBMEHHbIX B TpybonpoBoaax, n o6paboTke pe3ynbTaTtoB U3MEPEHUI C
y4eTOM 3ajaHHbIX 3HAYEeHU JaBneHust B Tpybonposodax v Apyrux na-
pameTpoB B COOTBETCTBUM C BblOpaHHbIM anroputmoM. CTpyKTypHas
CXeMma TennoBbIMMCNTENSA NpuBeAeHa Ha puc.1.

TennoBbluucnutens TCPB-033

UnpukaTtop |<—>

RS-232

—— — Mnara < >
I OT1 |} > TennoBblYUCNINTENSA

e — — —

| nT2 | >

| OT3 | >

A A A

| NP1 |1 NP2 |1 NP3 |

[N —— [N —— n___l

[T, [P — npeobpa3zosamernb memriepamypbl, pacxooa.

Puc. 1. CTpykTypHasa cxema TennoBblunucnutens ucnonHeHma TCPB-033.

TennosblYUCINTESb BbIMOMHAET:
- npueM n obpaboTtky curHanos ot NP u MNT, komaHg ¢ KnasnaTtypsl;

- BTOPUYHYIO 0OpaboTKy M3MEPEHHbIX 3HAYEHUI NapamMeTpoB U BbIYMC-
NeHne TennoBbIX NapamMeTpPoB MO YyCTAHOBMEHHbIM hOpMyaM pacyeTa;

- 3alncb N XpaHeHune B SHepFOHe3aBI/ICI/IMOIZ namMAaTn pe3yrnbTaTtoB N3Me-
peHm7|, BbIYNCIEHUN, OUArHOCTUKN U YCTAHOBOYHbIX NapaMeTpPOB,

- aBTOMaTUYecKu KoHTponb ucnpasHoctu [P, T u TB, koHTponb na-
pamMeTpoB TEMNMOHOCUTENSA U HaNMYUA HewTaTHbIX CuTyauun (HewTaT-
HbIX PEXUMOB paboTbl TEMNOCUCTEMBI);

- BbIBOJ, HPOPMaLUMN Ha AUCNNEN XUAKOKPUCTaNMMYeCcKkoro nHankaTopa
(XKWN) n yepes nocneposaTenbHbli UHTepdenc RS-232 Ha BHelwHne
yCTponcTBaa.

AsyctpouHbin XKKW obecneunBaeT BbiBOA andgaBUTHO-LMGPOBOM
nHdopmauun. lNepnog obHoBneHmsa mHaukaumm Ha KK coctaeBngaeTt
4 c. PaspsagHocTb nHgvkauum napamMeTpoB Ha gucnnee TennocyeTymka
npuBeneHa B NpunoxexHnn b.

1.5.1.2. Ana noctpoeHus Ha 6a3ze TB Tennocyetymka HeobGXoaAMMO UCMONb30-
BaTb npeobpasoBaTenu pacxoda M TemnepaTtypbl, COrnacoBaHHble C
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TennoBblvYUCUTENEM MO TEXHNYECKUM U METPOJIOTMYECKUM XapaKTepun-
CTUKaM.

B kauyectBe [P B KkOMnsiekte c TennoBbl4MCANTENEM MOIYT WUC-
Nnonb30BaTbCA SNEKTPOMarHUTHble, YNbTPa3BYKOBble, BUXPEBbIE WUMN
OCHOBaHHbIE Ha MHbIX (PU3NYECKUX NpUHLUMNax npeobpasoBaTenu pac-
Xo4a unm pacxogomepsbl, UMetoLLne UMMYIbCHbIV BbIXO,.

B komnnekte ¢ TB MOIyT MUCNOJIb30BaATbCA crieaywune mnsgernua
dupmbl «B3JTET»:

- 9NeKTpoMarHMTHble pacxogomepbl-cHeTyunkn «B3JTET OPy;
- ynbTpasByKoBble pacxogomepbl-cyeTyunkn YPCB «B3JIET MP».

OnuncaHve npuHUMNa AENCTBUS U TEXHUYECKMEe XapaKTepuUCTUKK
pacxo4oMepoB MpuBeAeHbl B OTAENbHOW 3KCnyaTaunmoHHOW AOKYMEH-
Tauun. [nvHa NUHUA CBSA3M C yKasaHHbIMW pacxogomMepamm MOXeT
6b1Tb 0 300 M 1 Bornee ¢ y4eTOM BbINOMHEHUS YCIOBUA COrnacoBaHus
Mo 3NEeKTPUYECKUM napameTpam.

Kpome ToOro, B kadectse 1P gonyckaeTcs Mcrnonb3oBaTb Crenyro-
LMe pacxogomepbl ¢ TpebyemMbiMU METPONOrMYECKUMU XapaKTepUCTH-
KaMn 1 C MMMYNbCHBbIM BbIXOAOM, KOTOPbIA COOTBETCTBYET MO ANEKTPU-
YyeckMM napameTpam mmnynscHomy Bxogy TB: B3IIMC-CP, B3MC-TH,
Nb6-2, BCT, BMI, OCBW, PY-2, CBOM, BPTK, PM-5, NMP3OM, T3OM,
SKM, SONOFLO, VA, ETHI, Cosmos WP, UFM.

MakcumanbHasa gnvHa fiMHUA CBA3KM € yKasaHHbiMKU [P onpegens-
eTCs TEXHUYECKMMU XapaKTepUCTUKaMMU MUCMNONb3yeMOro pacxogomMmepa
N napameTpamMu JIMHUN CBA3WN.

B kauectBe P B komnnekte ¢ ogHum TB moryT mucnonb3oBatbcA
pacxo4oMepbl pasfiMyHbIX BUAOB U TUMOB.

B komnnekte ¢ TB B kadectBe [T moryT ncnonb3oBaTbCsd TEPMO-
npeobpasoBaTenu COMPOTMBIIEHUS NMATUHOBbLIE Pa3fNYHbIX TUMOB C
4-NpoBOAHON CXEMOW MOAKMoYeHUs, TpebyemMbiMM MEeTPONOrM4YeCKUMNn
Xapaktepuctmkamu, nogobpaHHblie B napy, y40BNeTBOpPSOLLME YCIOBU-
AM NpuMMeHeHus 1 obnagawolme ogHON U3 yKasaHHbIX B Tabn.3 Homu-
HanbHbIX CTAaTUYECKMX XapakTepucTmk npeobpasosaHmsa (HCX).

Tabnuua 3
Tepmonpeobpasosarens no FOCT 6651-94 no FOCT 6651-2009
npu 0 °C, Ry, Om

100 10001, Pt100 W;q0 = 1,3850 Pt100 a = 0,00385. °C ’i

Pt'100 WlOO =1,3910 1000 a = 0,00391- °C~

500 50001, Pt500 W0 = 1,3850 Pt500 a = 0,00385. °C ’i

Pt'500 Wj00=1,3910 500r1 o = 0,00391- °C "

1000 100001, Pt1000 Wi = 1,3850 Pt1000 a = 0,00385. °C -1

Pt'1000 WlOO =1,3910 1000TI1 a = 0,00391- °C -1

B komnnekte ¢ TB moryT ucnone3dosartbcs MNT tuna «B3JIET TIC»,
KTC-b, KTCIl-H, KTNTP, KTCIM-P, KTCIP-001, TMT-1(-15),
TMT-1(-15), TCN-P, MeTtpaH-205.
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1.5.2. OpraHmMsaumsa namepeHun n pacyeToB

1.5.2.1. Cuctema namepeHnin n pacyeToB TEMMNOBLIYNCNUTENS ABNSAETCA MHOrO-
YPOBHEBOM M HacTpamBaeTCs B COOTBETCTBUM CO CXEMOW y3na y4yeTa,
T.€. B COOTBETCTBMM C pacnpeaeneHmem npeobpasoBartenen pacxoga u
TemnepaTypbl N0 TpybonpoBoAam KOHTPONMPYeMOn TENNTOCUCTEMDI.

CTpyKTypa OCHOBHbIX U3MEPEHMIA N pacyeToB NpMBEAEHA Ha puc.2.

Tpybonposodbi KoHMpPoNUpyemol mennocucmems|
[mP1||nP2|{nP3| |nT1]||{nNT2|[ NT3 |
{2 A { 2 A

M3meperue nepsuyHbIX napamempos menioHocumens 8 mpy6onpogodax
WNamepsemble napameTpb!
t t

Ql QZ Q3 t1 M3m "2U3M "3 U3M

Y vy v v v v

BbiyucrieHue 8mopuyHbIX napamMempos mensioHoCUmesisi 8 mpy6onposodax

BbluncrnsieMble napameTpb YcTaHaBnuBaeMble napameTpbi
_ a) 4ns pacyeToB
V1,2,3 =f (Q1,2,3) |:>l 23 sz
m,..=f(G -
12,3 _ ( 1’2’3) t1‘2’3 [IOroB.
G1,2,3 =f (Q112,3' p1,2,3) 1 xB 3uma
Pi23~ f (t1,2,3’ I:)1,2,3) t xB neto
hyo3=f(t o3 Piss) 6) ans HC
pXB =f (txa’ PXB) t1,2,3
hXB =f (txa’ PXB) Gl,2,3

- =

Bbucnenue napamempos mennocucmembl
Bbluncnsemble napameTpbl
W1, W2, W3, W4, W5, W6
El, E2, ES, E4, E5, E6

Puc. 2. CTpykTypa CUCTEMbI U3SMEPEHUN U pacyeToB.

1.5.2.2. lamepeHne nepBuYHbIX NapameTpoB TensoHocuTens (pacxoga obbem-
Horo Q u Temnepatypbl t) BbINOMHAETCA C NOMOLLbLIO NpeobpasoBaTe-
newn MP1 (2, 3) n MT1 (2, 3), yCTAHOBMEHHbLIX B KOHTPONUPYEMbIX TPY-
6onposogax. [Ana namepeHus NepBUYHbIX NapaMeTpoB TEMOHOCUTENS
HeobXxoAMMO yCTaHOBUTL NapameTpbl (PYHKLMOHUPOBAHWS KaHanoB n3-
MepeHus o6beMHOro pacxoga v TemnepaTtypbl TeNNOBbIYUCIUTENS.

Lincpposble nugekcol 1, 2 n 3 npeobpasosatenen pacxoga u Tem-
nepaTypbl, U3MepPSIEMbIX U BbIYMUCIIIEMbIX NapaMeTpoB TEMSIOHOCUTENS
0603Ha4alT UX COOTBETCTBME KOHTpOnmMpyemomy Tpybonposoay (BeT-
BW TENMOCUCTEMbI). OTO COOTBETCTBME AOIMKHO cobniogatbca npu noa-
KntoveHum npeobpasoBartenen pacxoga n temnepatypbl K Bxogam TB.

1.5.2.3. [1ns BblYNCNEHNA BTOPUYHBIX NapamMeTpoB TennoHocutensa (obvema V,
Maccbl m, NAOTHOCTU P U Ap.) UCMONb3YTCA NpeobpasoBaHHble 3Ha-
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YeHns pacxoa M TemnepaTypbl — 3Ha4YEeHUs1, onpegensemMble C y4eToM
BO3HMKLLMX HELUTaTHbIX CUTyaunUin B KOHTPONMPYEMOKM Tennocucteme, a
Takke otkasoB 1P u lT, ang 4yero B TennoBblMMCNUTENE 3a4aloTCs
ycnosus (kputepumn) HC n peakumm TB Ha ux BO3HMKHOBeEHME. [1pun OT-
cyTcTBuM oTkasoB M HC npeobpasoBaHHOE 3Ha4YeHME paBHO U3MeEpeH-
HOMY.

[nsi pacyeTa BTOPUYHbIX NAapaMeTpOB HEOOXOANMO Takke BBECTU B
TENNOBbIYMCIUTENDb OOrOBOPHbIE 3HAYeHusi pacxoga GporoB (Qpo-
roB), TemnepaTypbl tAoroB n gaeneHunsi P B KOHTponvpyembix Tpy6o-
npoBojax.

MpeobpasoBaHHOE 3HaYeHMe TemnepaTypbl TENNIOHOCUTENS B TPY-
6onposoae 1 t1npeo6 nporpaMMHO MOXET ObiTb Ha3HA4YeHO ANs Bbl-
YMCNEeHMs BTOPUYHBLIX NapameTpoB TensioHocuTens B Tpybonposoaax 2
n 3, a npeobpasoBaHHOE 3HA4YeHWEe TemnepaTtypbl TENSIOHOCUTENS B
TpybonpoBoae 2 t2npeob — B Tpybonposoae 3.

1.5.2.4. Tpn Heo6GXxoaAMMOCTN BBOOATCS AOrOBOPHbIE 3HAYEHUs AaBrneHns PxB u

1.5.2.5.

TemnepaTtypbl tXB ANs UCTOYHUKA XONOAHOW BoAbl. [Ans TemnepaTtypbl
XOnoAHoM BoAbl MOryT OblTb YCTAHOBMEHbl ABa pasHblX 3HaYeHus
t XB 3MMa 1 t XB NeTO, a Takke 3afaH kaneHaapHbll nepuoa, B Teye-
HMe KOTOPOro UCMOoNb3yeTcs B pacyeTax 3HayeHue t XB neTo.

HesapencrBoBaHHble ONA onpefeneHns napaMmeTpoB TensocuUcTeMbl
KaHanbl U3MepeHnsa pacxofda OOIKHbl ObiTb OTKMOYEHbI MPOrpaMMHO
(ycTaHaBnuBaeTcsa 3HavyeHMe HeT Ans napametpa Wcnonb3yetcs
MPx). B npotuBHOM crniydyae TB onpegensieT otkas 1P B 3TOM KaHane.
B oTkMoYeHHbIX KaHanax 3HayeHre pacxoda paBHO HYMHo.

[MporpamMmHOe OTKMNIOYEHUE KaHanoB W3MepeHust Temnepartypbl
NpoOM3BOAMTCH MyTEM Ha3Ha4yeHus npeobpa3oBaHHOMY 3HAYEHUIO TEM-
nepaTypbl tnpeob JOroBOpHOro 3Ha4YeHus taoros.

NMPUMEYAHUE. PekomeHaoyeTcs B OTKMHOYEHHbIX KaHanax usme-
peHus TeMnepaTtypbl napameTpy taoroB, He UCNONb3yEMOMY B pacuye-
Tax, nNpuceBavBaTb HyfIEBOE 3HAYeHMeE.

HesagencrBoBaHHbIE KaHarbl M3MeEpPEHNA pacxoda n TemMmrnepartypbl
MoryT ObITb MCNOMNb30BaHbI ANs n3mMepeHna Kaknx-nnmbo AononHUTEnNb-
HbIX NapamMmeTpoB.

Bo3aMOXHO u3MepeHne TemnepaTtypbl HapyXHoro Bosayxa. [lpu
3TOM pPEeKOMeHOyeTCs NPoBepuUTb 3Ha4YeHUs HkHen (HwxH. guan. t) u
BepxHeun (Bepx. gmnan. t) rpaHuLbl Anana3oHa n3amMepeHui, 3agaHHble B
TB ana ganHoro kaHana.

1.5.2.6. BbluncneHne napameTpoB TENNOCUCTEMbI MPOU3BOANTCH MO pacCyHETHbIM

1.5.2.7.

dopmynam, ycTaHaBNMBaeMbIM B TEMNSIOBbIMMCNTENE B COOTBETCTBUN
co cxemoun y3na ydveta. [aeneHune PxB n Temnepartypa txB B 3TuUX
dopmynax obosHavatoTca nHaekcom 0: Py n to cooTBETCTBEHHO. TUMo-
Bbl€ CXEMbl N3MEPUTENbHbLIX CUCTEM WU COOTBETCTBYIOLLME UM anropuT-
Mbl pacyeTa npvBefeHbl B Yacth |l HacTosawero pykoBoAcTBa No 3KC-
nnyaTtaumm.

B TennoBbluMcniuTene npeaycMOTpeHO ABa Buaa ¢opmyn pacuyeTa
TENNOTbl: 3aAaHHble 1 NIeTHue.
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«3agaHHble» PopMysibl NOfb3oBaTelNb MOXET yCTaHaBnMBaTb (BU-
AOU3MEHATb) C KrnasuaTypbl MBO MO MHTEpdEency B COOTBETCTBUU C
KOH(purypaumen TensiocCUcCTeMsbI.

Mo «3agaHHbIM» (hopMyriam NPoOn3BOAUTCA pacyeT:

- Konn4yecTBa TeNNOTbI B OTAESNbHbIX BETBAX Tennocuctemol W1, W2, W3
(He coxpaHseTcsa B apxuBax);

- konn4yecTBa notpebnsemoro tenna W4, W5, W6 (coxpaHsieTcs B apxu-
Bax).

«3apaHHble» dopmynbl pacdeta W1, W2, W3 gns oTaenbHbIX
BETBEN TEeNNOCMCTEMbI MOTYT ObITb BbibpaHbl U3 cneaytowiero Habopa:

-W1 (2, 3)=0;

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

-W1 (2, 3) =mi- hy—=m;- hy;

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

-W1 (2, 3) = (mi—m) - hy;

-W1 (2, 3) = (mi-m;)- (hk - hy),
roe 1, ),k 1=0,1,2,3.

«3agaHHble» opmynbl pacyeta W4, W5, W6 anga tennocucremsl
B LilesIoM MOryT ObITb BblbpaHbl U3 cnegytouiero Habopa:

-W4 (5, 6) =0;

-W4 (5, 6) = W;;

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

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

roe i, j MoryT NpMHUMaTb 3HAYEHUS:

-1, ] =1, 2, 3 - npu BbluncneHnn W4,
-i,]=1, 2, 3, 4 — npu BbluMcneHmm W5;
-i,)=1, 2, 3,4, 5 — npu BbluncreHnn W6.

1.5.2.8. «JleTHue» opmynbl NpegHa3HayeHbl ONg pacyeTa TensnoTbl, 3aTpa-
YyeHHon Ha NBC B MeXOTONUTENbHLIN CE30H B TENSIOCUCTEME C ABYMS
Tpybonposogamu. dopmynbl 3aukcnpoBaHbl B TB, n3MeHsaTbLCA Nonb-
30BaTeNeM He MOryT U Ha UHOMKaTope He oTobpaxarTcsa. B apxuBax
coxpaHsitoTcs 3HadeHmna W4, W5 n W6.

CDI/IKCI/IpOBaHHbIe «NneTHue» (*)OpMyJ'IbI pacyeTa MMerT BUAO:
-Wl=m;- (hl—ho); W2 =m,- (hz— ho); W3 = 0;
-W4 =W1;, W5 =W2;, W6 = W1 + W2.

1.5.2.9. [Ins onpeaeneHns notpedbnaemMon TENNOBOW 3HEPTMM B OTOMUTENbHbIN
Ce30H, Koraa BefeTcs ydvyeT TennonoTtpebrieHns Ha OTomnfeHne U Ha
MBC, n B MEXOTONUTENbHbIN CE30H, KOraa OTCYTCTBYET OTOMMEHUE U
BegeTcs yyeT TennonotpebneHns Tonbko Ha MBC, gomkHbl MCNonb3o-
BaTbCA pasHble Habopbl opmyr.

N3meHeHne Habopa copmyn npu nepexoge OT OTOMUTENBHOrO K
MeXOoTonnTeslbHOMY Ce30HYy (nepexofe «3uma / neTto») BbINOSHAETCH
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nmbo nyTemMm M3MEHEHUs «3afaHHbIX» opmyn, nMbBo nyTeM 3ameHbl
«3adaHHbIX» opmyn Ha «neTHney». CMeHa «3agaHHbIX» opmyn Ha
«J1leTHMe» BO3MOXHa rno nHtepdency RS-232 B pexume PABOTA.

MPUMEYHAHWME. Tpun ncnonb3oBaHUM B MEXOTOMUTESNbHbLIN Ce-
30H «NIleTHUX» (OopMyn, a B OTONUTESNbHbIA CEe30H — «3adaHHbIX»
dopmyn nog ogHUMK K TeMm xe obosHaveHusmu (MP1, MT2 n 1.4.)
AOJIMKHBI UCNONBb30BaTbCA OOHM U Te Xe AaTyuKu pacxoja n Temnepa-
Typbl.

Ana Tennocuctemsl ¢ 2-ma Tpy6onpoBogaMmm BO3MOXHO UCMOSb-
30BaHMe yHMBepcarnbHOro Habopa «3agaHHbIX» opmyn, obecneuyn-
BalOLLLEro aBToMaTU4ECKOE N3MEHEHNE anropnuTtma pacyeTa Tenna npwm
nepexogax «3umma / neto» un «neto / aumay» npu Hanu4ynm B obpaTtHOM
TpybonpoBoae TeNNOCUCTEMbI pacxofoMepa PEBEPCUMBHOIO UCMOSHE-
HUA C ABYMS UMMYNbCHO-4aCTOTHbIMKU BbIxogamu. M3ameHeHne anro-
puTMa pacdeta NPOUCXOAUT NPU U3MEHEHUN HanpaBNeHUa NOToKa B
obpatHom Tpybonposoae. lNpumep HacTponkn TB ana aBTomatude-
CKOW CMeHbl anropuTtMma pacyeTa Tenna npueegeH B lNpunoxeHnn M
yacTu Il HacTosALWero pykoBoaCcTBa.

1.5.2.10. [Ana onpenenenus pacxoaa, notpebnsemoro Ha BC TennoHocutens,
B TB npegycmMoTpeHbl ABa anroputMa:

-no G1, G2;
-no MNP3.

Anroput™ no G1, G2 cnegyeTt Mcnonb3oBaTb NPU Py4YHOM MNepexo-
ae «3uma / neto». Npu aTom pacxopg soabl B cuctreme NBC G3 B otonu-
TenNbHbIA CE30H (NPU NCNONb30BaHUN «3adaHHbIX» POPMYyn) paccynTbl-
BaeTCs Kak pasHOCTb pacxogoB Boabl B npsiMom G1 un obpatHom G2
TpybonpoBoge: G3 = G1 — G2 B MeXOoTonuUTenNbHbIN CEe30H (Npu uc-
NoNb3oBaHUN «NeTHUX» POpMyn) pacxoq cuutaetcsa no gopmyne: G3
=Gl + G2

Mpn ncnonesosaHum anroputma no NP3 pacxog B cucteme MBC
G3 onpepenseTtca No nokasaHuAMm npeobpasoBatens pacxopa, ycra-
HOBMEHHOIro B COOTBETCTBYKLWEM Tpybonposoge. [aHHbIN anropuTtm
crnegyeTt ucnonb3oBaTb U MpU opraHu3auMm aBTOMaTUYECKOW CMEHbI
anropuTMa pacdeta Tenna npu nepexogax «3vma / neto» n «neto /
31may.

1.5.2.11. B TB npegyCMOTPEHO BKNOYEHUE / OTKMNOYEHNE PYHKUUN aBTOMATU-
YEecKOro nepexofa Ha «3MMHee» U «neTHee» Bpems. [pu BKAOYEHUN
PYHKUUN aBTOMaTMYECKOrO nepexona Ha «3UMHee» U «feTHee» Bpems
NPOMCXOAMUT aBTOMATUYECKNA NepeBo NPUBOPHbLIX YaCoB:

- Ha 0aMH Yac Hasag — B 2:59:59 B nocnegHee BocKpeceHne okTabps;
- Ha oauvH Yac Bnepeq — B 1:59:59 B nocneaHee BocKkpeceHne mapTta.

1.5.2.12. Kpome namepeHuin n pacyeToB napamMeTpoB, B TennoBblYUCUTENE
BeJeTcs ydeT BpemMeHu HapaboTkum u npoctoa TB, BpemeHu oTkasa
npeobpasoBartenen pacxoga, BpemeHun Hanmums HC.
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1.5.3. Peructpauus pe3ynbtaToB U3MepPeHUn

1.5.3.1.

TB obecneuymBaeT xpaHeHWe pe3yrbTaToOB U3MEPEHUN BO BHYTPEHHUX
apxmBax. [laHHble apxuBoB MOryT ObITb NMMOO BbIBEAEHbI Ha OUCMNEN,
nnbo nepepaHbl NO nocrnegoBaTesibHOMY WMHTEpdEency Ha BHeLlHee
YCTPOWNCTBO.

B TB umetoTcsa cneayowme BMabl apxuBoB 3a npeablaywmm nepu-
oA paboTbl:

- yacoBow apxmB Ha 1080 3anucen (rnybuHa apxusa — Jo 45 cyTok);
- CYTOYHbIN apxuB Ha 60 3anucen (rnybunHa apxmea — A0 2 MecsiLEB);

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

1.5.3.2. 3anuck B apxuBe COAEPXUT 3HAYEHUS CreayroLmx napameTpoB:

HOMepP 3anncn n MeTkKy BpeMeHUu (BpeMﬂ N gata CoxXpaHeHnsd 3an|/|cv|);

3HaKOMO3MLUMOHHLIN (4-paspsifHbli) KOA4 COCTOSHWA cuctembl TB (He
nepenaeTcsa no nocrnegoBaTenibHOMY MHTEpdENCY);

- 3HAKOMO3MLNOHHbLIN (16-pa3psaaHbIN) KOO COCTOSAHUSA U3MEPEHNN;

W4 (5, 6) — KONMYecTBO Tenna HapacTalwmMm UTOrOM, pacCYUTaHHOe
no dpopmynam, yctaHoBneHHbiM B TB B COOTBETCTBMU C KOHUIypaum-
€W TenSI0CUCTEMBI;

m1l (2, 3) unn V1 (2, 3) — macca nnn o6bemM TEMNSIOHOCUTENSA HapacTa-
tOLLIM UTOrOM;

t1l (2, 3) npeob — cpefHEB3BELLEHHOE 3HAYEeHNe TemnepaTypbl TEnno-
HOCUTENSA 3a UHTepBan apXUBUPOBaHUS;

- THap — BpeMsi HapaboTKN TENNOBbLIMUCIIUTENS HAapaCcTaloLWMM UTOrOM;

Tnp — Bpemsa npoctoa TB HapacTaowmm UTOroM — BPeEMSI, B TeYeHne
KOTOpOro Obiflo OCTAHOBNEHO HAKOMJEHWE Tenna BCNeacTBME OTKA30B
MP, MT nnbo Npy BO3HMKHOBEHUM HELUTATHbLIX CUTYaLNNA;

T HC1 (2, 3, 4, 5) — BpemMsA HaxoXAeHUs TENSTIOCUCTEMbI B HELLUTATHOW
cutyaumm 1(2...5) COOTBETCTBEHHO B TeYEHMEe OaHHOro MHTepsarna ap-
XNUBUPOBAHUS;

T NP1 (2, 3) — BpemMsi OTCYTCTBUS SNEKTPONUTaAHUSA pacxogomMepa B Te-
YeHue JaHHOro MHTepBara apxXnuBMPOBaHUS;

Mpu otkase NP1 (2, 3) ... — BuA peakumm Ha oTkas (TOMbKO B YaCOBOM
apxuBe).

NHTepBan apxvMBMpoOBaHUSI — 3TO OTPE30K BPEMEHW onpeaerneHHon
ANUTENbHOCTU, PaBHbINA Yacy, CyTKam UMu MecsLly.

3aBeplUeHne MHTepBana apXxMBUPOBaHUS U COXPaHEHMEe 3HaYeHUi
napameTpoB B apXuBax NMpouCXoauT Takxke:

Nnpwn BbIMOJNTHEHNNA c6poca HaKOMMEHHbIX 3HAa4YeHU — BO BCEX apxmBax;

Npu ycTaHOBKe NPUBOPHOro BPEMEHN — B apXmBax, Y KOTOPbIX yCTaHaB-
nMBaemMoe BpeMs BbILLO 3@ UHTEpBar apXMBUPOBaHUS.

lMocne ncyepnaHus rnybuHbl apxmBa COXpaHEHNEe HOBOW apXMBHOWM
3anMcy NpPoucxoauT NoBepx NepBon (MO BPEMEHU COXpPaHEeHUs!) apXmB-
HOW 3anuncu.
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3HaveHna spemenn T HC1 (2, 3, 4, 5) n T NP1 (2, 3) ogHOBpeMeH-
HO oTobGpakatoTca B ABYX popMaTax: «4aC:MUH» — B NIEBOM YACTU HUX-
Hen cTpokn, X,XX B COTbIX A0SISIX Yaca — B NPaBOW YaCTU HUXKHEWN CTPO-
K aucnnes.

Bua vHavkauum apxvBHbIX AaHHbIX U NOPSAOK UX MPOCMOTpa Mpu
MOMOLLIM KNnaBnaTypbl onncaHbl B 4acTu || HacTosiLLero pykoBoACTBa.

1.5.4. PuKcauma HeWwTaTHbIX CUTyaLUN

1.5.4.1. B TennoBbluMcnuTENe npeaycMoTpeHa BO3MOXHOCTb 3afaBaTb 40 5-Tu
YyCNnoBun pukcaumm Hanmumsa HewTaTHbIX CUTyauun M COOTBETCTBEHHO
peakuumn Ha ux Hanudme. 3agaHHble ycnosus HC obpabaTbiBatoTca no-
cnepgosatenbHO (C 1 No 5) n peaynbTat peakuun Ha npeabiayLuyo He-
LWITATHYK CUTyauulo MOXeT U3MEHUTb ycnosue ans ukcaumm nocne-
aytowen HC.

Ycnoeue dukcauum HC 3agaetca B aBa atana. CHavana onpege-
nsaeTcs, CKOMbKO KpuTepuesB (OAWH unu gea) 6yayT coctaBnsATb ycno-
Bne cumkcaumm HC. KonuyectBo KpuTepueB 3agaetcs B BuAe OLHOro
nnu aByx, o6begmHeHHbIX No «M», yneHoB normyeckon oopmyrnbl

YX=¥YX1 & ¥YX2,

roe X =1, 2, 3, 4, 5 — 4yncnoBon NHOEKC NOpsiAKOBOro HoMepa yCrioBus.

3aTtem B BMae mateMaTMyeckon opmyrbl pacKpbliBaeTCs Kaxablv
n3 kputepmes (puc.3).
U
Gt I

K+ f X
0;1,2;3* }V
<;>=
-2000000 ... 2000000
OTCYTCTBYET 3HaK 1 BTOPOWN YNeH; +; X
* - UHOeKcChbI Napamempos 8 yieeol U rpasou Yacmu ¢popmMyribl He OOIHKHbI
cosrnadame.

Puc.3. CTpykTypa M BO3MOXHble 3Ha4YeHUsl 4YfieHOB (hopMynbl KputTepwus
OLIEHKM Hanuuusi HeWTaTHOW CUTyaLuu.

$——ix

[ns cnydast OTCYTCTBUA 3HaKa U BTOPOro uyreHa copmynsl nmbo
NpWv HanMMyuKM 3Haka CyMMbl 3Ha4yeHne kK umeeT pasMepHOCTb napameT-
pa B NieBon Yactu popmynbl.

1.5.4.2. Peakuma Ha Hanuyme HewTaTHOW CUTyauuu 3agaeTcs B BUOAE OOHOrO
nnn OByX OeUCTBUMN:

- NpucBavBaHus OLEeHMBaAeMOMY MapamMeTpy KOHKPETHOro 3Ha4YeHust unm
onpegeneHHon 3aBUCMMOCTM OT APYroro aHanorMyHoro napameTpa B
Buage oopmyrnbl, CTPYKTypa M BO3MOXHbI€ 3HAYEHMUSI YNIEHOB KOTOPOW
npueeaeHbl Ha puc.4;

- NpekpalleHus / npoaomkeHns HakonneHnms m, V .u W nnbo tonsko W.
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0

X=k
He 3apgaHo*; G 4TT

1+

G

0:1;2; 3**

-2000000 ... 2000000

OTCYTCTBYET 3HaK U BTOPOWN YSIEH; +; X

—i
—X

* - npu eblbope peakyuu He 3adaHo ¢hopMyrna omcymemeyem;
** - UHOEKCbI napamempos 8 fieeoll u npasou Yacmu ¢hopmyribl He OOITK-
HbI cogrnadame.

Puc.4. Ctpyktypa M BO3MOXHble 3HA4YE€HUA uYNEeHOB popmMynbl peakuuu
(onepauuun npucBanBaHus).

Mpumepbl BBOAA hopmyn € Knasmatypbl 1 nopsgok obpabotkm HC
onuncaHbl B Yactu || HacTosLero pykosoacTtea.

NMPUMEYAHUA.

1. He ponyckaeTtcsa B doopmynax Kputepues oueHkn Hannumsa HC un
dopmynax peakumn Ha HC mncnonb3oBaTb NapameTpbl 4aTYMKOB, MPoO-
rPaMMHO OTKITHOYEHHLIX U HE UCMONb3yEeMbIX B pacyeTax Tenna.

2. ®ukcauua HC He npon3BoauTCA Npu UCMOMNb30BaHUN B MEXOTO-
NMUTENbHbIN CE30H «JIETHUX» OPMYI.

1.5.5. Pexxumbl ynpaBrneHus

1.5.5.1. Tennosbluncnutens «B3JIET TCPB» aHeproHe3aBMCUMOro UCMOSHEHUS
TCPB-033 nmeeTt Tpu pexuma ynpasneHus:

- PABOTA — aKkcnnyaTtaumoHHbIN peXxuM (pexnM nonb3oBatens);
- CEPBUC — pexxnm noaroToBKM K SKCNyaTauuu;
- HACTPOWIKA — pexum HCTUPOBKM 1 NOBEPKU.

PexxnMmbl 0TiMYaloTcs ypoBHEM O0CTyNa K MHpopmaumm (CocTaBom
UHAMUMPYEMOW Ha gucnnee MHdopmaumm 1 BO3MOXHOCTSIMU MO U3Me-
HEHWIO YCTAaHOBOYHbIX NApaMeTPOB TEMNNOBbIMUCTIUTENS).

Hanbonbwmm npuoputetom obnagaet pexum HACTPOWKA. B
3TOM pexunme MHOULMPYKOTCA BCe NapameTpbl U BO3MOXHA Moauduka-
UMs BCEX YCTAaHOBOYHbIX NapaMeTpoB. HaMmeHblwmM npuoputeTom o6-
napaet pexum PABOTA.

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

YnpaBneHne paboTton TB B pasnnyHbiX pexmmax MOXeT OcCy-
LwecTBNATbCA NMBO € KnaBmaTypbl C MOMOLLBID CUCTEMbI MEHIO N OKOH
MHOWKaUUM pasHOro ypoBHS, oTobpakaeMblX Ha Aucnnee nHaukaTopa,
nnbo C NOMOLLBLID NepcoHarbHOrO KOMMbloTEpPa MO nocnegoBaTenbHO-
MYy uHTepdency RS-232. CoctaB 1 CTPYKTypa OCHOBHbIX MEHIO npuBe-
neHa B [NpunoxeHnn A yactu |l HacToswero pykoBoacTea.

1.5.5.2. Pexxum PABOTA — aTo pexunm akcnnyaTtaumm TB Ha obbekTe.
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a)

B pexvume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocmaTt-
puBaThb:

n3mMepsieMble 3HaYeHUss NnapaMeTpoB: pacxoga 06GBbEMHOro U MaccoBO-
ro, Temneparypbl, 0Gbema, Macchl, KONMYecTBa TennoTbl U TEMNOBOW
MOLLIHOCTY;

0) 3agaHHble 3Ha4YeHUs1 TeMnepaTypbl U AaBNeHUs ANs UICTOYHMKA Xonoa-

HOW BOAbI, MapameTpbl KaHaNoB M3MepPeHMsT pacxoda U TemnepaTypbl,
anropuTMbl pacyeTa «3afaHHbley», KpUTEpUM U BUAbl peakuuin Ha He-
LUTaTHbIe CUTyauuu;

B) napameTpbl PyHKLMOHNPpOoBaHNA TB:
- TeKkyLlee BpemMa n aary;
- NnapamMeTpbl CBA3W No UHTepdency RS-232;
- 3Ha4yeHus1 BpeMeHn HapaboTKM, NMPOCTOA U HeWTaTHbIX CUTYaUuin, OTKa-

3a [P;
3HAKOMO3ULMOHHbIN KO, COCTOAHUSA USMEPEHWUN;

JaTtbl nepexoga Ha «3MHEeeE» U «JieTHee» BpeMd OJ1A TeKyLero umnm
3ajaHHOro roga.

B pexxume PABOTA nonb3oBaTesb Takke MMeeT BO3MOXHOCTb:

a) N3MEHSATb:

napameTpbl cBA3N no nHtepdency RS-232 (ckopocTb obmeHa, agpec
npubopa B ceTw, 3aepXxKy, BUA ynpaBreHns obMeHOM, TUN coefuHe-
HWA NO MHTepdENCyY, YNCIO 3BOHKOB A0 OTBeTa npubopa no mogemy);

eanHnubl naMepeHna ansd OTO6pa)KeHI/IFI 3Ha4YeHUNn TEnnoBOWM MOLLHO-
CTN N KOJTM4ecTBa TensmoThl,

- NOEHTUMKALNOHHBIN HOMEpP 06beKTa, KOHTponupyemoro TB;

- Bug meHio U3M npu otobpaxkeHnn Ha MHOUKaTope;

6)

B)

3agaBaTtb NporpaMmMHoO no RS-232 Tvn pacyeTHbIX PopMyn: «reTHUe»
UNN «3agaHHbley;

paspellaTb / 3anpewaTb aBTOMaTUYECKUI Nepexod Ha «3UMHee» U
«fNleTHee» BpeMs (paspelueHune / 3anpeLieHme aBTomaTU4ecKoro nepe-
XOla BO3MOXXHO TOJIbKO B TEYEHME «3UMHET0» BpEMEHMN);

I') KOPPEKTNPOBATb (He yauie oaHOro pasa B CyTKl/I) TeKkyliee BpemMa Ha

1.5.5.3.

a)

+ 60 ¢ (goctynHo Tonbko B pexnme PABOTA).

Pexum CEPBUC — 3710 pexxnm noaroToBKKU K aKcnnyataunn (HacTponka
TENMOBbIYMNCINTENSA B COOTBETCTBUM C BbIOPAHHOMW CXEMOW M3Mepu-
TENbHOW CUCTEMDI).

B pexume CEPBUWC [oOnONHUTENBHO K BO3MOXHOCTAM B PeXMME
PABOTA nonb3oBaTtenb MOXeT:

npocMaTpuBaTh 3HAYEHUS SHTaNbMUU, NNOTHOCTU, USMEPEHHON Temne-
paTypbl U YacTOTbl CreaoBaHUS UMMNYNbCOB Ha BXOAE TEMNOBbIYUCIIU-
Tens;

0) ycTaHaBnuBaThb:
- TEKYLLME 3HAYEHNss BpEMEHMU 1 AaTbl NPUBOPHbLIX HYaCoB;
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- paspelleHue / 3anpeLleHne aBToMaTUYECKOro nepexona Ha «neTHee» U
«3UMHee» Bpemsl He3aBMCUMO OT BPeMeEHM roaa;

napameTpbl U pexumbl paboTbl KaHanNoB M3MEpPeHUsi TemnepaTtypbl
(ycTaHaBnmMBaTb «JIeTHEE» UMM «3MMHEE» 3HaYeHne TemnepaTtypbl XO-
nogHon BoAbl M 3adaBaTb BPEMEHHOW WHTEpBarn ee UCMofb30BaHus,
BKMOYaTb MPOrpaMMHO KaHamnbl U3MEpeHUst TemnepaTypbl, 3ajaBaTb
3Ha4YeHne HOMMHAaNbHOW CTaTUYEeCKOW XapaKTepUCTUKM npeobpasoBa-
HUA NpuMeHsieMblX Npeobpas3oBaTtenen TemnepaTtypbl, yCTaHaBnMBaTb
BEPXHEE W HWXKHEEe 3Ha4YeHus guanasoHa WU3MepeHus TemnepaTypbl,
AOrOBOPHbIE 3HAYEHMS TeMnepaTypbl NO KaHanam, 3agaBaTtb BUA peak-
umm Ha otkas [T);

3HaYeHne OaBneHus XonoaHoW BOoAbl U JOrOBOPHbIE 3HAYEHUS AaBre-
HWSI NO pacyeTHbIM KaHanam;

napameTpbl U pexunmbl paboTbl KaHaNoB U3MepeHus pacxoga (BKnto-
YaTb NPOrPaMMHO KaHanbl U3MEepPEHUs pacxoaa, 3agaBaTb NPOrPaMMHO
PEXNUM BXOAHOrO Kackaga: akTUBHbIM / MACCUBHbLIW; Ha3Ha4YaTb aKTUB-
HbI YPOBEHb CUrHana: BbICOKMMA / HWU3KWMIK; 3afaBaTb ANUTENbHOCTb
NpPOBEPKN, YCTaHaBnMBaTb 3HA4YeHUS KOIPUUMEHTOB npeobpasosa-
HUS, 3agaBaTb apxXuMBUpPOBaHME Maccbl NMbo obbema, AOroBOpHbIE
3Ha4YeHNs1 pacxonos, 3agaBaTb BUA peakumm Ha otkas [NP; Bkntoyatb /
He BKNtoYaTb B pacyeTbl U3BMEPEHHbIE 3HAYEHUSI PaCXOAO0B);

- TMN pacyeTHbIX opmyn («neTHmne» / «3agaHHble»), opMyn pacyeTa
pacxoga soabl Ha BC ¢ knasuatypsl;

- YCNOBUA N peakuMu Ha HelTaTHble CuTyauuu,
B) BBOAUTb Npun HeobxogmmocTun 3aBoackune Homepa MNP n MT;

r) ocTaHaBnuBaTb (3anyckaTb) HakonneHue ob6bLemMoB, Macc, KOnM4YecTBa
TENnnoTbl;

A) OBGHYNATb 3HaYeHUs NapaMeTPoB HAKOMNEHUS;

€) yCTaHaBnuBaTb nepuoa obpaboTkn pesynbTaToB M3MEpPeHUn Ans pe-
*uma PABOTA u pexxumo CEPBUC, HACTPOUKA;

)K) o4yuLlaTb apXmBbl.

1.5.5.4. B pexume HACTPOWMKA nmeeTcss BO3MOXHOCTb NpocMaTpuBaTb BCE
BbILLENEPEYNCNEHHbIE BENTMYUHBI U NApaMeTpbl.

B pexume HACTPOWKA gononHutenbHo k pexumam PABOTA u
CEPBUNC moxeT npon3BoaMTbCS NOBEpKa TENNOBbIYUCINTENS C OCTU-
POBKOW KaHanoB M3MepeHuUs Temnepartypbl nyteM BBefdeHust B TB co-
OTBETCTBYHLLUMX NONPABOK, a Takke BBOA 3aBOACKOro Homepa npubopa.
Bo3MoXXHO Takke BBeAEeHME NonpaBky 4SSt NPUOOPHbIX YacoB.

1.5.5.5. Mogndukaumna ycTaHOBOYHbLIX MapamMeTpoB, AOCTYMHbIX B pexmmax
PABOTA n CEPBUC, He BNusaeT Ha MeTponornyeckne xapaktepmuctmkm
TB 1 MOXeT npon3BoaMTbCs Npy HeOBXoaMMoCTM Ha obbekTe. [lapa-
MeTpbl HacTpourku u kannbposku B pexnmax PABOTA n CEPBUC He-
AOCTYIMHBbI.

1.5.5.6. Pexxum ynpaBneHusi 3agaetcs KomomHaunen Hanmuus / oTcyTcTBuUA 3a-
MblIKaOLWMX NepeMbld4ek Ha KOHTaKTHbIX Mapax paspelueHns moandu-
Kaumm kannbpoBOYHbIX N (PYHKLMOHANbHbLIX NapamMeTpoB.
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MopsigoK YCTAHOBKM PEXUMOB YyrpaBreHust ykasaH B 4actu |l
HacTOSILLEro pPyKOBOACTBA.

1.5.6. BHewHne cBA3Mn
1.5.6.1. IHTepdenc nonb3oBartens

6)

MocnepoBatenbHbln UMHTEpdenc RS-232 obecneymBaeT BO3MOX-
HOCTb A4OCTyna K M3MepuTenbHbIM, PAaCYe€THbIM 1 YCTAaHOBOYHbIM Napa-
MeTpaMm, Bkro4vas apxusbl. [1pn 3ToM BO3MOXHaA Moaudukaums ycra-
HOBOYHbIX NapameTpoB. [NocnegoBaTenbHbIN MHTEPdENC NoaaepKmBa-
eT npotokon MODBUS, npuHATbLIA B Ka4ecTBe cTaHO4apTHOro B npubo-
pax pupmbl «B3JTIET».

NHTepdenc RS-232 moxeT ncnonb3oBaTbCs AN4:

pacneyvyaTkn apXuBHbIX U TEKYLUUX 3HAYEHUI M3MEPSIEMbIX NapamMeTpoB
Ha NpuHTepe 4Yepe3 nepcoHanbHbli komnbtoTep (MK) wvnn agantep
npuHTepa «B3NET All»;

CUNTbIBAHUS apXMBOB C MOMOLLbIO apXMBHOro cumtbiBatens «B3JIET
AC» AC[1B-020;

B) HenocpeacTBeHHOM cBA3n ¢ [1K:

no kabenw nNpu gNMHE NUHUK CBA3N 0 12 Mm;

Nno TenedOHHON NNHMK C MOMOLLBI0 MOAEMA UM PaanuoNMHUA C NOMO-
LLIbIO paanoOMOaEMa;

no NuHum unudposBon ceasm ctaHgapta GSM 900/1800 MIMy ¢ nomoLLbto
apganTtepa cotoBon cBssn «B3JIET AC» ACCB-030.

[lanbHOCTb CBSA3M MO TenedOHHOWN NUHUN, paguoKaHany n CoToBOM
CBA3N onpegenseTcs xapakrepuctukamm TenedoHHOW NMHUK, paguo-
KaHana n KkaHana CoTOBOW CBSI3W COOTBETCTBEHHO.

MogkntoueHne agantepa cotoeon cea3nm ACCB-030 k nHrepdency
OAMHOYHOro Npubopa AaeT BO3MOXHOCTb NepedaBaTb MHPOPMaLNIO Mo
KaHany COTOBOW CBSI3W, B TOM Yncrne u B IHTEpHeT.

Mcnonb3yst kaHan COTOBOW CBsI3W, MOXHO Ha 6a3e mMporpamMHOro
komnnekca «B3JIET CIl» opraHu3oBbiBaTb ANCMNETYEPCKYO CeTb ANs
OAVHOYHBIX U/vnn rpynn NpubopoB Kak OOHOTUMHBIX, Tak U pasHOTUM-
HbIX NO Ha3HaYeHUHo.

CkopocTb obmeHa no mHtepdency RS-232 ot 1200 go 4800 bBopg
yCcTaHaBnmBaeTcs B npubope.

1.5.6.2. IMnynbCHble BXO4bl KAHANOB N3MepeHUs pacxoda npeaHasHavyeHbl ong

noakmnoyeHnss npeobpasoBaTenen pacxoga pasfUYHbIX TUMOB C UM-
NynbCHbIM BbIXOAOM. KOHCTaHTbl NpeobpasoBaHUst MMMYIbCHbLIX BXO-
A0B MOryT ycTaHaBnueaTbcs B npegenax ot 0,0001 go 1000000 nmn/n.

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

YacTtoTa cnegoBaHMA MMNYNbLCOB Ha BXxoA4e AOJMMKHA ObITb He
6onee: 10 Ny — npu paboTe UMNYNbLCHbLIX BXOAOB B aKTUBHOM pe-
xume; 100 My — npu paboTe MMNYNbCHbIX BXOAOB B NaCCMBHOM
pexume.
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PekomeHayeMble 3Ha4YeHUS KOHCTaHT Npeobpa3oBaHns Onst pacxo-
aomepoB «B3J1IET OP» npuBeaeHsl B [Npunoxenum I,

BHUMAHUWE! [lNpu nogknioyeHun pacxogomepa «B3JIET 3P» k
TEeNNOBbLIYMCANTENO MMMYINbCHBIN Bbixo4 NP AomKeH HaxoanTbCs B ak-
TUBHOM peXxume.

1.5.7. KoHCTpyKUMA

Bua TennosblumncnnTensa npueeaeH B NpunoxeHun A.

MnacTmaccoBbIi KOPMYC COCTOUT M3 ABYX 4YacTen: nuueBou, rae
pa3MeLLeH 3MeKTPOHHbIN MoAY b TENNOBLIYUCNUTENS, U 3aaHEeN, npea-
HasHa4yeHHoOW AN pasMelleHus NOABOAALLUMX CUrHamnbHbIX Kabenen c
OTBETHbIMU YaCTAMMU KOHTAKTHbIX KOMNOJOK.

[ns kpenneHus Ha obbekTe Ha 3agHeEN CTeHKe kopnyca TB pacno-
NOXeHbl KPOHLITENHbI AN ycTaHOBKM Ha DIN-penky.

1.6. MapkupoBKa 1 nniombupoBaHue

1.6.1.

1.6.2.

1.6.3.

1.6.4.

MapkupoBka Ha nuvueBon naHenn TB cogepxut o603HaveHne u
HaumeHoBaHne TB, ToBapHbLIM 3HaAK NpeanpUATUS-U3roTOBUTENA, 3HaK
yTBEPXAEHUS TUNa cpencTBa naMepeHusi. 3aBoLCKOM HOMepP yKasaH Ha
nepegHen naHenu TB.

Mpwn BbINyCcKe 13 Npon3BoACTBa nocne noeepkn Ha nnate TB (puc.A.2)
nnomoumpyeTcsa KOHTaKTHasA napa paspeleHns mogndmkaumm kanmbpo-
BOYHbIX NapameTpoB.

Ha oGbekTe nocrne MoOHTaxa U NpoBepKM (PYHKLMOHMPOBAHMS Tenso-
BbluMCnUTENs Ha nnate TB gomkHa ObiTb onnoMGupoBaHa KOHTaKTHas
napa paspelleHus Mogudmrkaumm yHKUNOHANbHbIX NapaMeTpoB.

[ns 3aWmnTbl OT HECAHKLMOHUPOBAHHOIO AOCTYyNa Npu TpaHCNopTUPOB-
Ke, XpaHeHUM 1 aKcnnyaTaumm MoXeT nnombuposaTbest kopnyc TB.
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2. TEXHWYECKOE OBCITYXXUBAHUE

2.1.

2.2.

2.3.

2.4.

BeedeHHbI B 3KCNnyaTauuio TenmoBbIYUCIUTENb PEKOMEHAYETCS Moa-
BepraTb NeEpMoaN4eckoMy OCMOTPY C LiENb0 KOHTPONS:

- pabotocnocobHocTu TB;

- HaNMuKUsa HaNPSPKEHUS MUTaHWUS;

- cobniogeHna ycnosun akcnnyartauum TB;
- OTCYTCTBUS BHELLHNX NoBpeXxaeHun TB.

MeprognMYHOCTE OCMOTPa 3aBUCUT OT YCINOBWUIA 3KCnnyaTauuu, HO
He [oMmKHa ObITb pexe OAHOro pasa B ABE Hedenu.

HecobntogeHne ycnosun akcnnyataumm TB B cooTtBeTcTBUM € n.1.2.3
MOXET NPMBECTM K OTKaldy npubopa unv NpeBbIEHWO OOMYCTUMOro
YPOBHS! MOrPEeLLUHOCTN N3MEPEHUN.

BHellHMe noBpexaeHust Takke MOryT MPUMBECTM K MPEBbILLEHMIO
[A0NYCTUMOrO YPOBHS! MOrPELLHOCTM M3MepeHuid. Mpu NosiBNeHNn BHELL-
HUX MOBPEXAEeHUA n3genus unun kabenen NUTaHus, cBaA3N HEOGX0AUMO
06paTUTbCA B CEPBUCHLIA LIEHTP WU permoHanbHoe npeacTaBUTElb-
CTBO 4111 onpeaeneHns BO3MOXHOCTU ero AanbHenLwen aKkcnnyataumu.

PaboTtocnocobHocTb npubopa onpenensieTca No Coaep)KaHuio MHAnKa-
uMn Ha gucnnee TB. Bo3aMOXHble HencnpaBHOCTU, nHauuupyemole TB,
ykasaHbl B YyacTu |l HacTosLwero pykoBoACTBa MO 3KCNnyaTaumm.

B TB ocyliectBndaeTcs Takke nHankauma Hannyusa otkasos NP, MT
N HewTaTHbIX cuTyaumn. MNog HewTaTHOW cUTyaumen (HewTaTHbIM pe-
XUMOM TEensIOCUCTEMBbI) MOHMMAETCH CUTyauus, Npu KOTOpon oBHapy-
XXUBaETCA HEeCOOTBETCTBME 3HAYEHUN MU3MEPSIEMbIX NapamMeTpoB HOp-
ManbHOMY peXxuMy ¢YHKLUMOHMPOBaHUSA Tennocuctembl. [lpu 3aTom
Bpemsi paboTbl B HELUTATHOW CUTyauumn UKCUpyeTCA.

OtnpaBka npubopa onst npoBeaeHUsi NOBEPKM NMBO peMOHTa OOKHa
npom3BoaMTbLCA C nacnoptoM npubopa. B conpoBoanTenbHbIX AOKY-
MEeHTax HeobXoOMMO YKasbiBaTb MOYTOBbIE PEKBU3UTLI, TENedoH u
dakc oTnpaBuTens, a Takke cnocob n agpec obpaTHOM AOCTaBKM.
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3. YIMNAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

3.1. TennoBbI4MCAIUTENb YNaKOBbIBAETCA B WMHAUBMAYANbHYKO Tapy KaTtero-
pun KY-2 no NOCT 23170 (Awmk n3 roopmpoBaHHOro KapToHa).

3.2. TB gomkeH XpaHUTbCA B yNakoBKE M3rOTOBUTESSI B CYXOM OTansvBae-
MOM MOMELLEHUN B COOTBETCTBMM C YCNOBUSIMU XpaHEHUS 1 cornacHo
FOCT 15150. B nomeweHnn ans XxpaHeHUst He OOSMKHO ObITb TOKOMNPO-
BOASILLEN MbINW, NAPOB KUCIOT, LWEeNoYen, a Takke ra3oB, Bbi3blBatOLLMX
KOPPO3UIO M paspyLUatoLLnX N30N5ALMIO.

TennoBbluMCnIUTENb He TpebyeT crneumanbHOro TeXHU4Yeckoro ob-
CNY)>XMBaHUS NPU XpaHEHUN.

3.3. TennoBbYMCANTENM MOFYT TPaHCNOPTMPOBATbCA aBTOMOOUIBHBIM,
PEYHbIM, XEeNe3HOLOPOXHbIM M aBUALMOHHLIM TpaHCMOPTOM (Kpome
HerepmMeTU3NpPOBaHHbIX OTCEKOB) Npw COBMOAEHNN CreayoLwmx ycno-
BUN:

- TPaHCNOPTMPOBKA OCYLLECTBNSETCA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsiMOe BO34eNCTBune Bnaru;

- Temnepatypa He BbIXoauT 3a npegensl ot muHyc 30 ao 50 °C;
- BNaXHOCTb He npeBbiwaeTt 95 % npu Temnepartype o 35 °C;

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

- yAapbl CO 3Ha4YeHneM NMKOBOro yckopeHust 4o 98 m/c?;

- YNOXEHHbIE B TPaHCNoOpTe M3genust 3akpensneHsl Bo nsbexaHve nage-
HUA 1N coygapeHun.
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4. METOOUKA NOBEPKU

Tennosbluncnntens «B3JIET TCPB» npoxoant nepeuyHyto nosep-
Ky Mpu BbiNyCKe U3 NpoM3BOACTBA M NOCIE PEMOHTa, Nepuogmyeckune —
B npouecce akcnnyatauuu. lNosepka TB nponsBoanTcs B COOTBETCTBUMU
C HacToswen MeToaMKOW noBepku, yTeBepxaeHHon UM CU OIyrl

BHUUP.

Me>xnoBepo4HbI MHTepBasn — 4 roga.

4.1. Onepauunmn noBepku

4.1.1. MNMpun npoBedeHUN NMOBEPKN OOIMKHbI ObiTb BbIMOMHEHbI Oonepauuu, yka-

3aHHble B Tabn.4.

Tabnuua 4
MyHKT Onepauuu, NnpoBoAMMble NpK
HanmeHoBaHne onepau,w?l LOOKYMEeHTa O0aHHOM BMe NoBepKu
Nno noBepke nepBnyHaga nepunogunyeckad
BHewwHWin ocMoTp 4.7.1 + +
Onpo6oBaHune 4.7.2 + +
OnpepeneHne norpewHocT npu namepe-
HUK obbema (Macchbl) U cpegHero 06bLEMHO-
ro (MaccoBoro) pacxoga 4.7.3 + +
OnpegeneHne NOrpeLwLHoCTM Npu n3Mepe-
HUM TemnepaTypsbl 4.7.4 + +
OnpegeneHne NOrpeLLHoCcT Npu n3Mepe-
HUW KONU4YeCTBa TEMMOBOW 3HEPIUM 1 Ten-
NOBOW MOLLHOCTW 475 + +

4.1.2. MNo cornacoBaHuio ¢ opraHamn PoccTtangapTta noBepka MOXeT NpoBO-
ANTBCSA MO COKpalLeHHon nporpamme. [Npyn 3TOM NOrpeLHocTb namepe-
HUSA OTAENbHbIX NapamMeTpPOB MOXET He onpeaensiTbes.

4.1.3. JonyckaeTcs noBepstb TB (kaHanbl M3MepeHuss oTaenbHbIX napameT-
POB) He BO BCeX AManasoHax MacrnopTHbIX 3HAYeHWI napamMeTpoB, a
TONbKO B 9KCMMyaTauMOHHOM AuanasoHe (B T.4. B COOTBETCTBUM C
«MpaBunamu y4yeta TEMNOBON SHEPIUN U TEMNOHOCUTENSI») U TONBbKO
ANs U3MepsieMbIX BENMYMH MO MCNOMb3yeMbiM KaHanam BblBOAA MH-

dopmauuu.
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4.2. CpegctBa noBepKu

4.2.1. Tpn npoBegeHMM TMOBEPKM MPUMEHSIETCS crneylolee MnoBepoYyHoe
obopynoBaHue:

1) cpeacTBa U3MEPEHNst U KOHTPONS:

- marasuH conpotumeneHun P 4831, TOCT 23737, npenenbl 4onyckaemo-
ro OTKIoHeHuns conpoTueneHnsa 0,022 %;

- BonibTMeTp B7-43 Tr2.710.026 TO, ananasoH 10 mkB-1000 B, oTHOCK-
TenbHasa norpewHocTb + 0,2 %;

- komnnekc noeepoydHbin «B3JIET KIMA» TY 4213-064-44327050-01
B64.00-00.00 TY;

- yactotomep Y3-64 [JIN 2.721.066 TY, gnanasoH 0-150 MI'y, oTHOCK-
TenbHaga norpewHocTb + 0,01 %;

- pPes3ncTopbl NPEUU3NOHHBIE (MMUTUPYIOLLME COOTBETCTBYHOLWME Npeob-
pasoBaTenu);

2) BcrnomoraTesibHble YCTPONCTBA:
- reHepaTtop umnynbcoB ['5-88 B3.264.117 TY, wactota 1 'y - 1 MIy;
- ocumnnorpacd C1-96 2.044.011 TY;
- IBM- coBMeCTUMbI NepcoHarbHbI KOMMbIOTEP.

4.2.2. [lonyckaetcs npuvMeHeHve Apyroro obopynoBaHusi, nNpubopoB U
YCTPOWCTB, XapaKTepPUCTUKN KOTOPbIX He YCTynakwT XapakTepucTukam
obopyaoBaHus 1 Nnpubopos, npuBeneHHbIX B N.4.2.1. MNMpn oTcyTcTBUN
obopygoBaHus M NpMOOPOB C XapaKTepUCTUKaMW, He YCTynaroLmMmu
YyKa3aHHbIM, MO COrflacoBaHW0 C npeacrasutenem opraHa PoccraH-
AapTa, BbINOMHSAKLWEro NoBepky, AOMycKaeTca npumeHeHne obopyao-
BaHMA 1 NpuBOPOB C XxapakTepucTUKkaMu, OOCTaTOYHbIMW ONS Nony4ye-
HWSA JOCTOBEPHOro pesyrnbTata NOBEPKMU.

4.2.3. Bce cpenctBa M3MepeHUsI U KOHTPOMS AOMKHbl OblTb MOBEPEHbl U
MMeTb AEeNCTBYIOLNE CBUAETENbCTBA UM OTMETKM O NMOBEPKE.

4.3. TpeboBaHuA K KBanudmnkaumm nosepurenen

K npoBeaeHnto namepeHuin Npm noBepke n obpaboTke pesynbLTaToB
N3MepeHnin JoNyCcKalTCs nvua, aTtTeCTOBaHHbIE B KaYecTBe noBepuTe-
neu, nsydmslLUMe aKcnyaTaUMOHHYIO JOKYMeHTaumo Ha TB u cpeactea
NMOBEPKN, MMEIoLME ONbIT NOBEPKM NpMOOPOB ydeTa Tenna, a Takke
npoLleawmne MHCTPYKTaX No TEXHWKE 6e30MnacHOCTM B YCTAHOBNIEHHOM
nopsigke.
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4.4. TpeboBaHMA Ge3onacHOCTHU

4.4.1. lNMpn npoBefeHMN NOBEPKN AOSMKHbI cobntogatbca TpebosaHus 6es-
OrMacHOCTM B COOTBETCTBUM C «[1paBunamm TEXHUYECKOM IKChyaTaumm
3M1eKTPOYCTAaHOBOK noTtpebutenen» n «MexotpacneBbiMn npaBuiamu
no oxpaHe Tpyaa (MpaBunun 6e3onacHOCTN) NpU 3KCnnyaTaumm anekT-
POYCTaHOBOKY.

4.4.2.Mpn pabote C u3MepuTenbHbIMA NpubopamMu U BCNOMOraTenbHbIM
obopyaooBaHnemM Ao0rmkHbl cobniogatbca TpeboBaHust 6e3onacHoCTH,
OrOBOPEHHLIE B COOTBETCTBYIOLLMX TEXHUYECKMX OMUCAHUSX U PYKOBOA-
CTBax MO 3KcnnyaTauumn.

4.5. YcnoBusa npoBegeHusi NoBEPKU

Mpu npoBedeHUM NOBEPKN AOSMKHbI cobnogaTtbes cnegytowime
yCroBusi:
- TemnepaTtypa okpyxatowero sodgyxa ot 15 go 30 °C;
- OTHOcUTENbHasA BNaxxHocTb Bo3ayxa ot 30 go 80 %;
- aTMocepHoe gasneHue ot 86,0 go 106,7 kla;
- BHELUHWE 3MeKTpuyeckue U MarHUTHble NOSis HanpsXXeHHOCTbo He 6o-
nee 40 Alw;
[onyckaeTcsa BbINOSIHEHNE NOBEPKN B paboumnx yCnoBUsIX IKCnnya-
Taumm TB npu cobnogeHun TpeboBaHW K YyCROBUSIM 3SKChyaTaumm
noBepoYHOro o6opyaoBaHmS.

4.6. NoaroToBKa K NpoBeAeHUIO0 NOBEPKU

4.6.1. MNepen npoBeaeHMEM NOBEPKN A0SMKHbI ObITb BbIMNOMHEHbI Creaytowmne
nogrotoBuTenbHble paboTbl:

- MpoBepKa Hannyms MOBEpPOYHOro obopyaoBaHUS B COOTBETCTBUM C
n.4.2 HaAcCTOSALLLEro pykoBOACTBa;

- NpoBepKa Haln4nd ,D,GVICTByI-OLIJ,VIX cBnaeTenbCTB Ui OTMETOK O MNMoBep-
Ke cpeactB NM3MepeHNA N KOHTPOIIA,

- NpoBepkKa cobntogeHns ycnosun n.4.5.

4.6.2. MNepen npoBeaeHNeEM NOBEPKU OOMKHa OblTb NpoBeAeHa NOAroToBKa K
paboTe kaxgoro npubopa, BXoAsILWEro B COCTaB MOBEPOYHOro obopy-
[0BaHWsi, B COOTBETCTBMM C €ro MHCTPYKLMEN Mo aKcnnyaTaumu.

4.6.3. lNepen npoBegeHMeM MNOBEPKM A0SMKHa ObiTb cobpaHa noBepo4vHas
cxema B cootBeTcTBUM C puc.E.1 MNpunoxeHns E. MarasunH conpoTtuB-
neHnn (R) umutnpyer MT, reHepaTop nmnynbscos ([N) — MNP.

NMPUMEYAHWE. TlloBepka MOXeT BbINOSHATLECA B pexume
HacTpovku TB. B aTom crnyvae kaHanbl namepeHus u yHkuumn TB, He
CBsi3aHHbIE C NOBEPSAEMbLIM KaHarioM (noBepsieMon qOyHKUMeERn), MoryT
OTKIMOYaTbCA.
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4.7. NpoBeaeHne NOBepPKU

4.71.

BHewHnn ocmoTp

Mpn NpoBeAEeHUN BHELLUHErO OCMOTpa AOJMKHO ObiTb YCTAHOBINEHO
COOTBETCTBME BHELLHero Buaa TB cneayowmm TpeboBaHUSAM:

- Ha TB pomkeH OblTb HAHECEH 3aBOACKON HOMEP;

4.7.2.

4.7.3.

Ha TB He OomKHO BbITb MEeXaHNYEeCKNX MOBPEXAEHUN U AedEKTOB Mo-
KPpbITUA, NPEnAaTCTBYIOWMNX YTEHUIO HaOnMUCen U CHATUIO OTCYETOB MO
NHOMKaTOPY.

TB, 3abpakoBaHHbIE MPU BHELLHEM OCMOTPE, K NOBEPKE HEe Aonyc-
KatoTcs.

Mo pesynbTatam ocMOTpa AernaeTcs OTMeTKa O COOTBETCTBUU B
npotokone (MpunoxeHwne E).

Onpo6osanune TB

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

OnpoboBaHne gonyckaeTcsi NPOBOAUTL B OTCYTCTBMM MNpeactaBu-
Tens opraHa PocctaHgapTa.

Heobxoanmo npoBepuUTb Harnndyne MHounkaumm namMmepdaemMbiX N KOH-
TpoNMpyemMbIX napamMeTpoB, Halrin4dme KOMMyHMKaLlMOHHOVI CBA3N C nep-
COHallbHbIM KOMMNbKOTEPOM, HarM4ne CUrHanoB Ha BbIXodax.

Mpn nogaye Ha uamepuTernbHble KaHanbl TB BO3gencTBuin, COOT-
BETCTBYIOLUNX U3MEPAEMbIM NapameTpam, OOSMKHbI U3MEHSTLCS COOT-
BETCTBYHOLLME NnokasaHus TB.

Mpumeyanue. MNpu onpoboBaHun TB npoBepka Npou3BOAMTCS MO
UMEIOLLNMCA NHPOPMALIMOHHBIM BbIXOAAM.

OnpegeneHve norpewHoctn TB npu mnamepeHun obbema (maccobl) u
cpeaHero o6bLeMHOro (MaccoBoro) pacxoga

MmnynbcHbIn BXOO nosepsieMoro TB, reHepaTop MpsiMOYrofbHbIX
UMMYSIbCOB N 4YacTOTOMEP COEAMHAITCA TakMm obpas3om, 4YTobbl MM-
nynbCbl C reHepaTopa nocTynany Ha UMMyNbCHbIN BXOA4 TB 1 cYeTHbIN
BXof 4Yactotomepa. McxogHo yactotomep obHynsietcsa. Mo paspelua-
toLLLeMY cUrHany (CMHXpOMMMYIbCY) MMMYIbChbl C FeHepaTopa Ha4ynHaT
noctynatb Ha Bxog TB n yactotomep. [1ns npoBeaeHUs noBepku Heob-
XoOMMO noaaTb Ha Bxod He meHee 500 mmnynbcoB. [JencteutenibHoe
3HayeHne o6beMa xuakocTn Vo (M%), BbluncnsieTcst no popmyne:

V, =N-K (4.1)

npi
rge N — konn4yecTBO nMmnynbcoB, NnoACHNTAHHOE YaCTOTOMEPOM, LUT.;

Knpi — KOHCTaHTa npeobpasosaHusa umnyrnbcHoro sxoda TB (Bec
MMnynbca), M2 /umn.

[na onpegeneHns 3Ha4YeHUs MaccCbl XUOKOCTM MCMNOSb3yeTca 3Ha-
yeHne Temnepatypbl (90+10) °C M 3HadYeHne  AOaBneHus
(1,6+0,16) Mlla, 3agaHHble C NOMOLLbID MMUTATOPOB UIM NPOrPaMmMHO.
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Ha ocHOoBaHWM 3TUX 3HAYeHUN onpenenseTca NNOTHOCTb NOBEPOYHOM
XuakocTtun. [lencTBntenbHoe 3Ha4YeHne Macchbl XXMAKOCTN onpeaenseTcd
no dpopmyrne:

my =Vo-p, (4.2)

roe mo— AeNCTBUTENbHOE 3Ha4YEeHNE MacCChl XXUAKOCTU, K,

— MNOTHOCTb XWAOKOCTW, onpegeneHHas no Tabnuuam CC[L
rCCcch 98-2000, kr/m®,

HenictButenoHoe 3HayeHne cpegHero obbemHoro Qp (MaccoBoro
Go) pacxofga TennoHocuTens onpegensercs no gopmynam (4.3) n (4.4)
COOTBETCTBEHHO:

V,
Qo = T_O’ (4-3)
G, - % (4.4)

roe T, — BpeMsa usmepeHus, u.

[Mpn cunTbiBaHUM noKasaHUK C uHAMKaTopa U RS-Bbixoda BbINOSI-
HAITCA creyowue npouenypsl. Ha TB ycraHaBnnBaeTca pexum UH-
AvKaumm nosepsieMoro napametpa. Ha nogkniodeHHoMm K RS-Bbixoay
nepcoHanbHOM KOMMNbIOTEPE YCTaHaBNUBAETCs pPeXuUM BbiBOAA Ha
3KpaH nosepsiemoro napametpa. lNepen kaxgbiM U3MepeHUeM B MnoBe-
POYHOMN TOYKE MPOU3BOAUTCS PErucTpaumsi HayarnbHOro 3HayYeHus1 o6b-
ema V, (maccel my). Nlocne OKkoHYaHMs nogavv MMMyNbCOB B OAHHOW
NOBEPOYHOM TOYKE PEruCTpUpyeTcsl KOHeYyHoe 3HavyeHne obbema Vi
(maccel mg ). Mo pasHOCTU nokasaHui pacCcYUTbIBAETCS U3MEPEHHOE
3HaveHue obbema V, (Maccbl m,) TENITOHOCUTENS:

VVI(mI/I) = VK(mK) - VH(mH) . (45)

N3mepeHHbIn cpeaHuni obbemHbii Q, (MaccoBbin G,) pacxoa Ten-
noHocutens, npoweawero Yyepes TB, onpegensetca no oopmyne:

Q.(6,) = ). (4.6)

n

OnpeneneHve oTHOCUTENbHOW NoOrpewHocTM TB B i-TOM noBepou-
HOW TOYKe Npu namMepeHnn obbema (Macchbl) TENNOHOCUTENS BbIMOSHSA-
eTca no oopmyrne:

— V(m)mi — V(m)oi
v V(m),,

-100% . (4.7)
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4.7.4.

OnpepeneHve oTHOCUTENbHOW NorpewHocTn TB B i-ToM noBepoy-
HOW TOYKE NMpPU U3MEPEHUN CpeaHero o6bLEMHOro (MaccoBoro) pacxoga
TENSIOHOCUTENS BbINOMHAETCS No hopmyne:

G — G o] 0
QG), = A )CV;(G;?OI( ) -100% . (4.8)

PesynbTatbl NOBEPKM CUMUTAKOTCSA NOMOXUTENBbHLIMU, ECIN OTHOCU-
TenbHasi norpewHocTb TB npu namepennn obbema (Maccol), cpegHero
0b6bemHoro (MaccoBoro) pacxoga TENSIOHOCUTENS BO BCEX MOBEPOYHbIX
ToYKax He npesbiwaeT = 0,2 %.

Mo pesynbTaTam NOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUWM B
npoTokone (MpunoxeHwue E).

Onpepenexve norpewHoctTn TB npu namepeHun temnepaTypbl TeNo-
HocuTens

[ns noBepku KaHana uaMmepeHus TemnepaTtypbl K Bxogy TB nog-
KIntoyaeTcs marasmH conpoTtuenenumn R.

[MoBepka BbLINOMHAETCA MPU COMPOTUBMEHNAX MarasuHa, COOTBET-
cteytowmx Temnepatype 30 £ 1 °C, 70 + 2 °C, 130 + 5 °C. B cooTtBeT-
CTBMM C YCTAHOBIEHHbIM Ha MarasvHe CONpOTUBIEHNEM onpeaensieTca
AENCTBUTENBbHOE 3Ha4eHne Temnepatypsbl to. C TB (B Tom umcne no RS-
BbIXOY) CUHNTbIBAETCA U3MEPEHHOE 3HaYeHue Temnepatypsbl t,. B kax-
A0N NOBEPOYHOWN TOYKE CHUMAaETCs Mo Tpu 3Ha4YeHus t, u onpegenseTca
cpegHee apudpmeTudeckoe no gopmyne (4.9).

t+t., +t .
tmcpi: nli ;32| VI3I, (49)

roe tui, twi, twsi — N3MEPEHHbIE 3HAYeHNA TemnepaTypbl B i-TOW nose-
pO4YHOM Touke, °C;

tucpi — CPEAHEE 3HaYeHne U3MepeHHoON TemnepaTtypbl B i-TON MoBe-
po4YHOM Touke, °C.

OnpepeneHne OTHOCUTENbHOM norpewHocT TB npu namepeHun
TemnepaTypbl BbINOSIHAETCA Mo hopmyne:

5. — ool 10000 (4.10)
TBti ] .

(o]

roe ot — OTHOCUTENbHAA NOrpeLHoOCTb TB B i-TOW NOBEPOYHON TOYKE
npuv namepeHnn Temnepatypsbl, %;

toi — AEeNCTBUTENbHOE 3HaYeHNe TeMnepaTypbl B I-TOM NOBEPOYHOM
TOYKe, onpeaesieHHON No nokasaHusiM MarasmHa conpoTusneHuu, °C.

PesynbTaTbl NOBEPKM CHUTAKOTCA NONOXUTENbHLIMU, €CIN OTHOCU-
TernbHble norpewHocTn TB npu namepeHun temnepaTtypbl BO BCEX MO-
BEpPOYHbIX TOYKax He npesblwatoT £ 0,2 %.
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Mo pesynbTaTam NOBEPKU OeriaeTcsi oTMeTKa O COOTBETCTBUWM B
npotokone (MpunoxeHwne E).

4.7.5. OnpegenexHne norpewHocTn TB npn namepeHnmn konmyecTesa TENIOBOW
3HEPrnn n TENNOBOMN MOLLHOCTH

MoBepka TB npu m3aMepeHun konmnyectBa TEMSIOBOM 3HEPIUN U
TEnmnoBOM MOLLHOCTW BbIMOSHAETCS B COOTBETCTBUM C Tabn.5.

Tabnuua 5
lMoBepoyHas MuHumansHoe Heobxoammoe Temnepatypa
TOYKa KOITMYECTBO UMMYIbLCOB, (0OBEM, Ma) TennoHocutens, °C
1 4 000 (40) 30+1
2 4 000 (40) 70+£2
3 4 000 (40) 130+ 5

MmnynbcHbin Bxoa TB, reHepaTop NpSAMOYrofibHbIX UMMYNbCOB U
YacToTOMEp NOAKNIYATCA TakuM 06pa3oM, YToObl MMMYIbCbI C FEeHe-
paTopa Nno paspeLllaroLeMy CUrHany HaymHanm noctynaTb Ha UMNYnbC-
HbIn BXxo4 TB u cyeTHbIM BXOA 4acTtotomepa. Ha Bxogbl TB, npegHa-
3HayeHHble Ans nogknodeHus MT, nogkno4varTcs MarasuHbl COnpo-
TUBMNEHNN. 3HayYeHne OaBrieHUss BBOAUTCH NPOrpaMMHO U3 AnanasoHa
0,1-1,6 Mla.

C yyeToM TemnepaTypbl U OaBMEHUs1 ONpeaensieTcss SHTanbnms
TENNoHOCUTENSI.

Mepen kaxabiM U3MepeHneM B NMOBEPOYHOM TOYKE NPOU3BOAMTCA
cbpoc nokasaHu YactoTomepa U perncrpauus HadanbHOro 3HavyeHus
W,, [kBT-4 (['kan)] no nokasaHnam nHaunkatopa TB B pexume nHaukaumm
Konu4yecTBa TennoBOW 3HEPrnn N MO NoKasaHUsM NepcoHanbHOro0 KOM-
nbtoTepa, nogkrtodaemoro Kk TB no RS-Bbixoay.

[Mocne okoH4YaHMs Mpouecca nogayv UMNYNbCOB pPerucTpupyeTcs
KoHeuyHoe 3HadeHne Wk [KBT -y (Fkan)] Ha nHaukaTtope TB (u/vnu MK) n
yucno nmnynscoB N, namepeHHoe cyetymkom nmnynscos (C4ll). NMoka-
3aHunA nugukatopa TB dukcnpyroTcsa no nctedeHmm 6 MmH nocne OKOH-
YaHunsa Habopa KonmMyecTBa MMNYNbLCOB B JAHHOW NOBEPOYHOM TOYKE.

M3mepeHHOe 3HaveHne KonmyecTBa TEensIoBOW 3HEepPrum paccymTbl-
BaeTCcd No pasHOCTU nokasaHun TB:

Wmi = WKi - WHi ) (411)

rae Wi — namepeHHoe KOnmM4yecTBO TENSIOBOM 3HEPrMu B i-TOW NOBEPOY-
Hou Touke, kBT (kan);

W, — HavarnbHoe 3Ha4yeHue nokasaHun TB B i-Ton NnoBepoYHON TOu-
ke, kKBT-y ('kan);

Wy — KOHeYHOe 3HayeHune nokasaHun TB B i-Ton NnoBEpPOYHON TOYKE,
kBT1-u (M'kan).

M3mMepeHHOe 3HayeHue TenmnoBOoWM MOLLHOCTM onpegensaeTcs no
dopmyne:
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E, = (4.12)

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

Ty — BpemMs cyeta umnynoscos W, B i-TOM NOBEPOYHOMN TOYKE, M.
[lenctButenbHoe 3HayeHWe Konu4yecTBa TEnfoBOWM 3Heprun Ongd
TEeX e 3Ha4YEeHUN napamMeTpoB TEMNSIOHOCUTENS onpeaenseTcda no op-
Myne:
Wy =hi-pi-Ni-K, (4.13)

roe Woi — 0encTBUTENbHOE 3HAYEHNEe KonndecTBa TENSIOBON SHEPTUM B
i-TOM NoBepoYHON Touke, KBT-y ([kan);

hi — aHTanbnusa TennoHocuTens, onpegenseMas no 3Ha4yeHUsIM
UMUTUPYEMBIX TemMnepaTypbl U OaBNeHUa B i-TOW MOBEPOYHOM TOYKe,
KBT-u/kr (M'kan/kr);

K, — KOHCTaHTa NpeoBpa3oBaHNs MO MMMYILCHOMY BXOAy, M /UM,

N; — KOfIM4eCcTBO UMMYJSIbCOB, HACYMTAHHOE YacTOTOMEPOM B i-TOWM
NOBEPOYHOMN TOYKE;

pi — NSIOTHOCTb TENNOHOCUTENS NPW NapamMeTpax TENSIOHOCUTENS B
i-TOM NOBEPOYHOMN TOYKE, kr/m>.

[encrtButenbHOe 3Ha4YeHne TensI0BOM MOLLHOCTY onpeaensieTcs no
dopmyne:

E, - Wo, (4.14)

roe Eoi — oencrButenbHoe 3HavyeHue TennoBOM MOLLHOCTWU B i-TOW MoO-
BEPOYHON TouKe, KBT ([kan/u).

OTHocuTEeNbHast norpewHocTs TB npu u3MepeHun komnuuyecTtsa
TENNOBOW 3HEPrMn paccunTbiBaeTcs no dopmyne:

M-lOO%, (4.15)

8TBWi =
oi

roe Woi — AencTBuTenbHOE 3Ha4YeHWe TENNOBOW 3HEPrnKn B I-TOW noBe-
poyHon Touke, KBT-y (lkan);

W,i — cpegHee 3HA4YeHWE W3MEPEHHOro KONMyecTBa TENnoBOM
3HEepruu B i-TOM NOBEPOYHON TouYKe, KBT-Y ([kan);

dtBwWi — OTHOCUTENbHAA NOrpeLHoOCcTb TB npu namepeHnn Tennosomn
3HEepruu B i-TOM NOBEPOYHON TOYKE, %.

OTHocuTenbHble norpelHocTn TB npyu namepeHnn TennoBON MOLL-
HOCTM BO BCEX NOBEPOYHbIX TOYKAX pacCyYUTLIBAOTCA NO popMyre:
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ﬁ-mO%, (4.16)

8TBEi =
oi

roe Eq — pencreButenbHoe 3HayeHue TEennoBOW MOLLHOCTU B i-TOW MO-
BEPOYHOM TouKe, KBT (['kan/v);

E.i — cpegHee 3HayeHMe U3MEPEHHON TEMNSTIOBOM MOLLHOCTU B i-TOWM
NnoBepoOYHOM Touke, KBT ([kan/v);

d1BEi — OTHOCUTENBLHAA norpewwHocTb TB npn nsmepeHun tennosoun
MOLLIHOCTW B i-TOM NOBEPOYHOM ToukKe, %.

Pe3yanaTb| NnoBepKN CHUTAKTCA NONOXUTESIbHbIMU, €CJIn OTHOCU-
TEllbHAA NOrpeLwHoCTb Npn N3aMepPEHNnN Konn4ectea TEnoBoun QHEpPrmm
N TensoBOM MOLLHOCTM BO BCEX NOBEepPO4YHbIX TOYKaX He rpesBbillaeT
+0,5%.

Mo pesynbTatam nNoBepku genaetcsa oTMeTka B npotokone ([pu-
noxexwe E).

NMPUMEYAHUA.

1. ,D,OI'IyCKaeTCﬂ onpegenAatb norpewHOCTb TOJIbKO Npn n3mMmepeHmmn KoJin-

2.

YyecTBa TENNOBOW 3HEPIUN.

Mpn npoBeaeHUN NOBEPKM B COOTBETCTBUWM C TpeboBaHusmn n.4.7.5
onpegeneHne norpewHoctTn TB npu nsmepeHun pacxoga n temnepary-
pbl JONyCcKaeTCs He BbINOJTHATD.

4.8. OcbopmneHune pe3yribTaToB NOBEPKU

4.8.1.

4.8.2.

Mpwn nonoxutenbHbIX pesynbTatax noeepkn B npoTtokone (Mpunoxe-
Hue E) menaetcs oTMeTka O rOAHOCTM K 3Kcnnyatauumn, odopmnseTcs
CBMAETENLCTBO O MOBEPKE WM [enaetcsi oTMeTka B nacnopte TB,
YAOCTOBEPEHHbIE NMOBEPUTENbHLIM KNEVNMOM M MOANUCHI0 NMOBEpUTENS,
TB ponyckaeTcsi K NPUMEHEHMIO C HOPMUPOBAHHBLIMK 3HAYEHUSIMU MO-
FPELLUHOCTMW.

Mpun oTpuuaTenbHbIX pesynbTatax noBepku TB nponssoantcsa noraiue-
HMWE MOBEPUTENBHONO KnerWma B cBUAETenbCTBE UnM nacrnopte TB wu
BblAAeTCs U3BELLEHNE O HEMPUIro4HOCTM C YKa3aHWEM NpUYMH. B aToMm
cnydae TB nocrne peMoHTa nogsepraeTcsi MOBTOPHOM MOBEPKE.
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NMPUNTOXEHUE A. KoHCTpyKuMA TennoBbIYUCIUTENA
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(BuA cHM3Y)
* - CNpaBOYHbIV pa3mep

1 — Oucnnel uHOuKkamopa; 2 — Krnasuamypa, 3 — pa3bem RS-232; 4 —
2epmoeso0d; 5 — 3aanywku membpaHHbIe;, 6 — KpoHWMeUH Oris Kperiie-
Husi Ha DIN-pedlky.

Puc.A.1. TennoBbiuucnutenb ncnonHeHusa TCPB-033.
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pasvem RS-232
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NPY>XUHHbIA AepXkaTerb
nnara TennoBbIMUCIINTENS

GB1 - ecmpoeHHass bamapes;
XP1-XP3 - pasbembi nodknodeHusi kabened ces3u ¢ T1...M1T3;
XP6-XP8 - pasbembi nodknoveHus kabened cessu ¢ MNP1...[1P3;
XP14 - peseps;
XP21 - pasbeM rnoOKYeHUss cmpoeHHol bamapeu;
J1 - KoHmMakmHas napa paspeweHuss Moougukayuu Kanubpo-
BOYHbIX rapamempos;
J2 - KOoHMakmHasi napa paspeweHuss MoouguKkayuu yHKyUO-
HarbHbIX napamempos;
SK1/1 — SK1/3 - nepekntoyamernu pexxumos pabomael UMIyIbCHbIX 8X0008;
SK1/4 - peseps (nepeknodamerb OO/MKeH Haxo0umbCs 8 Nosioxe-
HUU «AKM.»);
SK2 - KHorika rniepe3sarycka ripubopa.

Puc.A.2. Bug c3aan 3neKTpoHHOro mMoayns TennoBbLIYUCIUTENSA CO BCTPO-
eHHoun 6aTtapeen Tuna C.
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NMPUNOXEHUE Bb. PaspsgHocTb nHaMKauuu napameTtpoB B TB

PaspsgHocTb
O6o3HayeHne H
napameTpa anMeHoBaHue napamMeTpa, MHOWKaLunn anMe‘-IaHI/IFI
€0VHULIblI U3MepeHna uenasa /J,pO6Ha$|
rpu MHAVKaLn 4acCTb 4acCTb
G1(2,3) Pacxog maccoBbii [T/4] 1-5 2
Q1 (2, 3) Pacxop 06beMHbIN [M°/4] 1-5 3
t1 (2, 3) u3m El;t(a:n]nnepaTypa n3MepeHHas 1-3 5
t1 (2, 3) npeo6 TelvlnepaoTypa npeobpaso- 1-3 5
BaHHas [°C]
Macca TennoHocutens
m1(2,3) HapacTalLwmm NTorom [T] 1-6 3 Mpym. 1
O6bem HapacTalLnM UTo-
V1 (2, 3) rom [M°] 1-6 3 Mpvm.2
KonuyecTtBo TennoTbl Hapac-
W1(2,3,4,5,6) Taowmnm ntorom [I'kan, MNOx] 1-6 3 Mpum.3
TennoBasa MoLWHOCTL [[kan/u,
E1l(2,3,4,5,6) ey 1-6 3
hxs, h1 (2, 3) |3uTanbnua [KOx/kr] 1-4 3
pxB, pl (2, 3) |MnoTHocTs [kr/m’] 1-4 3
nT1(2,3) R ConpoTuneHue [Om] 1-4 3
YacTota cnegoBaHus UM-
nP1(2,3)F nynbcos [Tu] 1-4 2
NMPUMEYAHUA.

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

[Nocne nepenosiHEHUs cYEeTYMKA OTCYET HavYMHaEeTCcHa C HyJneBoro
3Ha4YeHun4.

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

lNocne nepenosyiHeHNA c4YeT4YnkKa OTCHET Ha4dMHaeTCdA C HyJ1eBOro
3Ha4YeHun4A.

3. MNepenonHeHne cyeTymKa HacTynaeT, ecnu:
W > 999 999,999 I'x nnu
W > 238 845,896 kan.

lNocne nepenosyiHeHNA cYeT4YnKa OTCHET HaudMHaeTCA C HYJeBOoro
3Ha4YeHun4A.
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NMPUINTOXEHUE B. Cxema BXxoAHOro Kackaga UMnysribCHbIX BXO-

AoB
"Akm."
100 kOm SK1
1
— "MMacc.”
5,1 kOm
PULSE * || ||
—— 0,01 mk®
GND

BxogHon kackag moxeT paboTaTb B ABYX peXxumax, yCcTaHaBnvBa-
eMbIX npu nomoLun nepekntodarena SK1.:

- B aKTUBHOM peXnme BXOQHOW Kackag nutaeTcs oT BHYTPEHHEro NcTou4-
HUKa Hanpa>XeHundA;

- B MacCMBHOM peXnme BXOOQHOW Kackad OTKIIHOYEH OT BHYTPEHHEro nc-
TOYHMKa HarnpsaxeHn4.

B akTMBHOM pexnme Ha BXo4 MOryT NoAaBaTbCsA 3aMblKaHUSA AIEK-
TPOHHOIO UM MexaHu4eckoro krnwoda 6e3 noanutkn. ConpoTuBneHue
BHELLHEN LEenn Npyv 3aMKHYTOM COCTOSIHUWM KnkoYa HEe AOJIDKHO MpeBbl-
watb 500 Om, a TOK B pa30MKHYTOM COCTOSIHM HE OOSKEH npeBbllaTh
5 MKA.

B naccmBHOM pexmme Ha BXOL AOSMKHbI NodaBaTbCA MMMYMbChI
HanpsbkeHust ¢ napameTpamn: normyecknin Honb — 0...0,5 B, nornyeckas
eanHunua — 3,0...5,0 B.

ﬂpM NOAOKIMK4YEeHNN K MMNYJIbCHbIM BXO4aM OOJDKHa cobntogartbcs
NONAPHOCTb B COOTBETCTBUA C 0603Ha4YeHnemM curHarnos.

B 3amkHyTOM cocTosiHumn nepekntovatens SK1 BbiTEKaOLWNIA TOK He
bonee 36 MKA.

BHUMAHUE! MakcumanbHO AonycTUMOEe HanpsiKeHue Ha UMm-
nyfnbCHbIX BXxogax coctasnsert 5,5 B!
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NMPUNTOXEHUE I'. OnpeaeneHne KOHCTaHTbl UMMYNbCHOIO BbIXO-

Aa noaKnww4vyaemMoro pacxogomepa

1. KoHcTaHTa uMnynbCHOro BbIXOAa NOAKMYaeMoro pacxoaomepa onpe-

AEnseTca u3 ycrioBMsi MakCMMaribHOW YacTOoTbl CrieA0BaHNSA UMMYIbCOB
fuakc Ha Bxoae B TB mcnonHenmna TCPB-033, wumetlowen 3HayeHne He
bonee:

100 Ny — NS NnaccmMBHOroO pexmnma paboTbl UMMYIbCHBIX BXOAOB TENO-
BbIMUCIINTENS;

10 My — oAns akKTUBHOrO pexunmMma nMMnyJibCHbIX BXOAOB TENJ10BblHUCITN-
Ten4.

. 3HayeHue KOHCTaHTbl Npeobpas3oBaHMs UMNyNbCHOro Bbixoda K, pac-

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

< —3’6 L , mmn/n,

p =
QMaKC

rae Quake — MakcMmarnbHOe 3HayeHwe JKcnfyaTauuoHHOro pacxopja,
3
M/,

PekomeHayemble 3HauveHus K, AN pasnuyHbiX pexvMMoB paboThbl
UMNynbCHbIX BXogoB TB npuseneHsl B Tabn. .1, I.2.

K

Ta6nuua IN.1. NaccuBHbLIN pexnm paboTbl UMMNYSIbCHbLIX BXOA4O0B TENNOBbI-

yncnutens (fyaxe = 100 IN'y)

Dy QHaMG Kp O!S'QHaVIG KP
MM My nlc umn/n My 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 40 42,45 11,79 8,0
65 143,5 39,86 2,5 71,75 19,93 50
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 IN.2. AKTUBHbIN pPeXUM paboTbl MMNYJIbCHbLIX BXOAO0B TEMMOBbIYMUC-
nutens (fyake = 10 u)

Dy Quave Ko 0,5-Quaus Kp
MM MY nlc umn/n MY n/c umMn/n
1 2 3 4 5 6 7
10 3,40 0,944 10 1,700 0,472 20
15 7,641 2,123 40 3,821 1,061 8,0
20 13,58 3,772 2,5 6,790 1,886 50
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 cTtonbue 4 npuBeneHo 3HaveHune K, ona pacxona, He npesblilla-

owero 3HavyeHus Quaus. B cTonbue 7 — 3HadeHune K, ana pacxopa, He
npesbiwatowiero 3Ha4eHns 0,5-Qyaus.

. 3HaveHne Beca umnynbca K, pacxogomepoB «B3JIET MP» ¢ yyeTom

3HayeHus fyae MOXET ObITb onpeperieHo B COOTBETCTBMN C HepaBEH-

CTBOM
K > Qe , M*/umn,

" 36-10°-f

Makc

rae Quake — MakcMmaribHOe 3HayeHwe JKcnfyaTauuoHHOro pacxopja,
3
M/,

Mpn HeobxooMMOCTH BBOAA B pacxogomep ANUTENbHOCTU UMMYSb-
ca T, ero 3Ha4yeHme MoXeT BbITb paccymTaHo no opmyne

T :@,Mc.

n
Makc

Torpa Bec nMmnynbCa onpenendeTcd B COOTBETCTBUMN C HeEpaBEH-
CTBOM

T
K,= w MM,

18-10° ’
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NMPUNOXEHUE [. NMapameTpbl TMUNOBOU HACTPOMKU TensoOBbIYUC-
nutens

Ta6nuua [1.1. NapameTpbl TMUMOBOW HAaCTPOMKMU TeNNOBbIYUCNTENS

MapameTp Ne kanana MHankaums B MEHIO

KaHanbl n1amepeHus pacxoga

KoadhmumeHT npeobpasoBaHnsa nmMnynb- nP1(2,3) Kp umn/n
CHO-4acToTHoro Bxoga — 20 umn/n 1-3 20,0000

KaHanbl namepeHnsa TemnepaTypbl

HomuHanbHoe 3HavyeHne conpoTUBIIEHMS NT1(2,3) RHOM Om
npu 0°C R,=500 Om 500,000
HomunHanbHoe 3HayeHue OTHOLUEHUS Co- 1-3 Tun NT1(2,3)
npoTtueneHnin Wige=1,3850 Pt W100 = 1.3850
(TemnepaTypHbIN KO3 PULIMEHT conpo-

TMBnNeHns a=0,00385 °C™)

Ans uMnynbCHbIX BXOAOB 1 1 2 3a4aeTcsl NacCUBHbINA pexum pabo-
Thl:

- B MeHio YCT / Pacxop yctaHasnuBaetcsa Bxop ot MNP1(2) nac-
CUBHbIU;

- nepekntoyatenu SK1/1 n SK1/2 Ha nnate TB yctaHaBnuBatoTcs B
nonoxexue flacc.

lMocne HacTporikn kaHanbl Ne3 namepeHus pacxoga u Temneparty-
pbl NPOrpaMMHO OTKIHOYATCS:

- BkntoueH NP3 Hem;
- Onsa t3 npeo6: t3 goros..

Mepekntovatenn SK1/3 n SK1/4 Ha nnate TB ycTtaHasnusatoTcsa B
nonoxeHne Akm.
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NMPUNOXEHMUE E. NMpunoxeHnsa K MeToauke NoBepKu

Cxema nogKn4vYeHUs TensnoBbIYNCINTENA npu noBepke

(o6s3aTenbHasn)
TEMNOBbLIMUCIIUTENb
nT1...MNTn MP1 ... MNPn RS-232
A A 4 A A
» MK
R
r » CuM
R - Mae2a3uH cornpomueneHuu;
I'M - 2eHepamop UMIyribCcos;
[1P1...I1Pn - 8x00kI Orisi N0OKo4eHUs rpeobpasosamerieli pacxooa;
[1T1...INTh - 8x00kI 05151 NOOKIIOHYEHUS npeobpa3zosameriell memrnepamypbl;
1K - NIepCoHarslbHbIU KOMIbomep;
Cun - cYemMYuK UMIyribCcoa.

Puc. E.1. Cxema nogkntoyeHns TB npu noBepke.
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MpoTtokon noBepku TennoBbluncnutensa «B3JIET TCPB»

(pekomeHayemasn copma)

3aBopckon Homep McnonHeHue

"oa BbInNycka

Bug nosepku

MyHKT
HanmeHoBaHue onepaumn OOKyMeHTa Ormetka o MpumeydaHue
Mo nosepke COOTBEeTCTBUA
BHewwHMn ocmMoTp 4.7.1
OnpoboBaHue 4.7.2
OnpepeneHune NorpeLLHocT Npu name-
peHun obbema (Macchbl) U CpegHero
obbeMHoro (MaccoBoro) pacxoga 4.7.3
OnpegeneHve NorpeLHoOCTN Npu name-
peHun TemnepaTypbl 4.7.4
OnpegeneHve NorpeLHoOCTN Npu name-
peHUn KonuyecTea TEMOBOM 3HEPTNN K
TENI0OBOW MOLLHOCTU 47.5
TennoBbluncnuTenb K aKkcnnyaTtauuu
(rogeH, He rogeH)
Data nosepkn " " 20 r.
MoBeputenb / /
(noanwuce) (¢.1.0.)

rel tsrv.033 doc2.10
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