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I'pynna T80

Pexomenganusn

TocymapcTeenHas cucrema obecneueHus equHCTBa uaMepenuit. | MU 3046-2007
OHeprus TeIUIoBas 1 Macca TEIUIOHOCHTEISA B CHCTEMAx
TerocHabxeHns. MeToauKa BEITOIHEHHA H3MEPEHHUi ¢

NoMoUbIo
tennocyerynkoB KT 9961-I11.
OcHoBHbIe TpeGoBaHUA

1 BBEAEHUE

Hacrodmas pekoMeHZauus yCTaHAaBIMBAaeT METOINUKY H3MepeHHi
TEIJIOBOW HEPTHM M MAacChl TEILUIOHOCHTENS B BOJJAHBIX M IIApOBBIX CHCTEMax
TernocHaOxenuss ¢ mnomoinsio Temnocuerynkos HMKT 9961-I11 (manee -
TEMIOCYETYHKH ).

Pexomenpanus paspabotaHa B coorBercTBuHM ¢ MU 2714 u onpenenser
OCHOBHBIe TpebOBaHHA K METONMKE W YCJIOBUAM BHINOJNHEHHS HM3MEpPFHHH, a
TaKXe OlieHKe MorpelrHocTell U3MepeHui.

PexoMeHnanuio nomyckaeTcs HCIONbL30BaTh COBMECTHO C TEXHS:IeCKoH
JOKYMeHTaliell Ha KOHKpETHBIE Y3l ydeTa, copepxainne Tpe6oBaHHA, MpH
3TOM JOJKHO ofecreunBaThCs BHINONHEHNE H3MepeHHii B cootBeTcTBUH ¢ TOCT
P 8.563.

2 HOPMATHBHBIE CCBIJIKA

B Bacrosmeit pekoMeHIauyM UCIIONIb30BaHbI CCBIIKH Ha CIEAyHOIIHe
HOpPMaTUBHbIE TOKYMEHTHI:

-T'OCT P 51649-2000 "TernnocyeTunKH A1 BOAAHBIX CUCTEM
TerocHabxeHus. ObLiue TeXHHYECKHe YCIOoBUS";

-T'OCT P 8.591-2002 "I'CH. Tennoc4eT4HHKH AByXKaHAJIbHbIE 1JI
BOJISHBIX CHCTEM TeIulocHabxeHus. HopMHpoBaHUe NpeaeoB JOITycKaeMOok
TIOTPEITHOCTH NIPH U3MepeHnIX noTpebiaseMoit abOHEHTaMH TEIIOBOM JHEPTHH;

- TCCCH 188-99 "Bogma. VaenbHBIi 00BEM M JHTAIbOMA [pH
TeMnepatypax 0 ... 1000 °C u naBnennsx 0,001 ... 1000 MITa";

-TOCT P 8.563-96 "I'CH. MeTORHKH BHIIOIHEHHS H3MepeHuit";

- MU 2412-97 "T'CH. Bonsubie CHCTEMBI TeIUIOCHaOXeHHUA. YpaBHEHHs
M3MEPEHUs TEMJIOBOM SHEPrUM M KONHMYECTBA TEMJIOHOCUTENA";

- MU 2451-98 "I'CH. IlapoBbie CHCTEMBI TeNJIOCHAOXeHUA. YpaBHEHHS
H3MEPEHHH TEeIIOBO 3HEPruH M KOJIMYeCTBa TEINIOHOCHTENA"

- MU 2553-99 "I'CH. DHeprus TemioBas M TEMIOHOCHTENs B CHCTEMax
TeIIocHabxeHUs. MeToavKa OLleHHBaHUs [OIPEMIHOCTH H3MepeHuit. OCHOBHLIE
MOJIOXKeHusa";




- MU 2714-2002 "I'CH. DOHeprus TeIuioBasi ¥ Macca TEIJIOHOCHUTENS B
CHCTeMaX TeIUIocHabXkeHns. MeToauka BBINONHEHMs H3MepeHUil. OCHOBHEIE

HoJIoKeHHus" .

3 YCJIOBHBIE OBO3HAYEHH S

3.1 B mHacrosime#i peKOMEHIAUUM NPUHATHl YCIOBHBlE 00O3HAYeHHS
OCHOBHBIX BEIMYMH 1 HX €HHHIbI H3MEPEHHH, yKa3aHHbIe B Ta0nuue 3.1.

Tabauua 3.1
Beanuuna YecaoBHoe Enunnua
o0o3HaYeHHe | u3MepeHMil
Temmneparypa BoAbI B [T0Jar0lEM t °’c
TpyGonpoBone
Temneparypa Boas! B 06paTHOM t; °C
TpyGonpoBoze
Temmneparypa Bojp! B TpyGonposoge I'BC t; °C
TemnepaTypa X0JIOHOH BOMLI tee ’c
JlaBnieHue BOJEI B OJRIOLIEM TPyOonpoBoJe P, MIla
JlasneHue Boapl B 06paTHOM TpyGonposoje P, MIla
Hasnenue Bogs! B Tpy6onporoge 'BC P; MIla
MaccoBslit pacxof BOAEI B MOAAIOLIEM G, T/
TpyGonposone
MaccoBrlif pacxoX Bozibl B 00paTHOM G, T/
TpyOOnpoBoJe
Q6beMHBI pacxof BoJB! B Tpybornposose q_ M1
Tennoas sHeprus [0] I'Ix
Macca Boas! m T
DHTanbnKs BOAH B 110JaI011eM TpybonpoBoze hy kJDx/kr
OHTanpnus BOAE B 06paTHOM Tpy6omnpoBose hy kJDx/xr
3BHranbnus Bogs! B Tpydonposoge 'BC hs kJDK/Kr
DHTaAIBNHA XOJOAHOH BOABI e xJDK/Kr
ITnoTHOCTE BOBI B NOJatoLeM TpybonpoBoze ) Ko/M
ILtoTHOCTH BOAKI B 06paTHOM TpyGompoBose ) Kr/M’
IInotHoCTh BoAEI B TpyGomposone 'BC Ps Kr/m’
HWnrepnan Bpemenn n3Meperuit (Hagaio, T q
OKOHYaHHE) (7, — Hauauo,
7; — OKOHYaHHe)

IIpuMeuaHue— B HacTodume! peKOMEHIALMH IPUHATA SHTANBIHS 110
I'CCCH 188-99, npuBeneHHas Ha | KT Macchl TEMJIOHOCHTENS; B HEKOTODPBIX

JIOKYMEHTaX,
YHAeNbHOH 3HTANBIHEH.

HCHNO/Ib3yeMBIX B pEKOMEHAALHH,

3Ta BCJIHYHHA HAa3BIBACTCA



4 USMEPSIEMBIE BEJIMYMHBI U IIPEJEJIBI
IOI'PEITHOCTEM UX UBSMEPEHUN

4.1 [nana3oHBl H3MepseMbIX BEJIHYHH, COOTBETCTBYIOUIME TEXHHYECKHM
ycnoBuaM Ha TemiocueTyukH TY 4218-045-23041473-2004, npuBeneHs! B
Tabmune 4.1.

Tabmnua 4.1. lnanazoHs! ©u3MepeHui

Hzmepsemas BenHunHa Juanazox
H3MEpPEHHH

n30BITOUHOE AaBlieHNe BoMbI (apa), MIla 0-1,6 (0-10)
TeMmeparypa BoAH! (apa), 'C. 0-150 (0-400)
pPa3sHOCTb TeMIIEpaTyp BOAL, °C 3-145
o6beMHEIH (M°/4) H MaccoBBlit (T/4) pacxos 0-100000
o6beM, M 0-999999999
macca, T 0-999999999
temnosad 3Heprus (I'kan, I'x, MWh) 0-999999999
BpeM, 4 0-999999999

4.1 KonkpeTHble AManasoHbl H3MEPEHHH KOHKDETHBIX Y3IIOB yyeTa
JOJDKHBL JIeXaTh BHYTPH yKa3aHHBIX B Tabnuue 4.1 1HanasoHoB U3MepeHHi.

4.2 Tlpenensl MOTPEUIHOCTH H3MEPAEMBIX BENHYHH, COOTBETCTBYIOIIHE
[paBH/IaM y4eTa TEIIOBOi SHEPruH 1 TEINOHOCHTENS, IPHBEACHbI HUXE:

4.2.1 Ilpemens! OTHOCHTENbHOH HOrPEIHOCTH H3MEPEHHH TEeMIOBOM
3Heprun, %, NpH pa3sHOCTH TemmepaTyp Boisl (At) B noparomeM H oOpaTHOM

Tpy6onpoBoaax:
At>20°C 4
10°C<At<20°C £5

4.2.2 Tlpemensl OTHOCHTEJIBHOM NOTPEIIHOCTH M3MEPEHHH TENJIoBO
SHEprHM B NApoBOif cucTeme, %, IpH pacxoe napa:

ot 10 % 10 30 % +5

oT 30 % no 100 % +4

4.2, Tlpenens! OTHOCHTENBHOH NOTPEIIHOCTH H3IMEPEHHH Macchl BOALI, Yo,
npu pacxoze ot 4 % 1o 100 % +2

4.2.4 Tlpenensl OTHOCUTEJIBHON NMOTPEMIHOCTH U3MEPEHHH Macchl napa, %,
npu pacxoge ot 10 % no 100 % +3




4.2.5 Tlpenensi  abCoOMOTHOH NOrpelIHOCTH H3MEPEHHH TEMIIEPATYpPbi
(A),°C £(0,6+0,004-]t])
raet - TeMmepaTypa TemIoHocHTeNns, "C.

42.6 Ilpenens OTHOCHTENBHOM MOrPemHOCTH A3MEpEHHH
nasieHus, % +2

4.2.7 Tlpenenbl OTHOCHTENBHOH IIOTPEIIHOCTH H3MEPEHUH TeKyLIero
BpeMeHH, %o +0,1

4.3 KoHKpeTHBIE [uana3OHbl HM3MEPEHHH H MpemeNsl MOrpelHocTel
H3MepeHUH yKa3hiBaloT B TEXHNYECKOH IOKyMEeHTalMH Ha y3Jibl y4era.

5 METO/bI ©3MEPEHHMH TEILIOBOM SHEPTUH U MACCHI
TEILJIOHOCHTEJISI

5.1 TemnoByl0o OSHEPrHI0O M MacCy TEIUIOHOCHTENS  H3MEpPSAIOT
TEIUIOCYETYHKH B aBTOMATHYECKOM DPEXKHME B COOTBETCTBHH C YpPaBHEHHAMH
H3MepeHHUH, NpHUBEJEHHBIMH B HacTOAINEM pasfeNie, COOTBETCTBYyroUuMH MU
2412, MH 2451, MH 2714,

5.2 VYpaBHeHHe H3MepeHHHi Temnosod JHeprun Q, mony4aeMmoi
noTpebuTENEM B OTONHTENBHEIH IIEPHOA IO TEIUIOBBOAY OTKPBITOH BOJSHOMH
CHCTeMBbI TeMIOCHAGKEH S, UMeeT CICAYIOWIKIT BUA:

Q=10"[£“G,(h,—h,,)dr— L'Gz(hz—h")dr] . (5.1)

HomyckaeTcs peanusauds ypaBHeHus B Buje, npusenenHoM B I'OCT
P 8.591.

5.3 VYpaBHeHMe H3MepeHHH TEmNOBOH OSHeprum (), mHOIy4aeMoH
notpeGuTeneM B 3aKPHITOH BORSHOH CHCTEME TEMIIOCHAGKEHHA, COOTBETCTBEHHO,
IpH M3MEPEeHMH MaccoBOrO pacxoja B INogjalomieM uiaxM  ofpatHoM
Tpy6onpoBoaax, UMEET CleAYIOmMi BU:

0=10"['G(h - h)dr wm Q=107 ['Gy(h, - h,)d7, (5:2)

5.4 YpaBHeHMe M3MepeHHil MacChl BOZBI, NMPOWIENIIEH IO MOAAIOLIEMY,
obparHomy TpyGonposozam u TpyGonposoxy I'BC, mpd H3MepeHHH MaccoBOro
pacxona, AMeeT BHA:

M= ['Gdr (5:3)



IIpY U3MepeHHH 00beMHOro pacxona M = I ‘pegdr , (5.4)

rae G u q, p — MaccoBble U 00BbEMHBIE PACKOAE], IJIOTHOCTE B MOAAIOLIEM,
obpaTtHOM Tpy6GonpoBoaax u Tpy6onposoze I'BC.

5.5 KoHxpeTHble ypaBHEHHS, pEaH30BaHHLIE B H3MEPHTEILHOM
kommiekce MKT-9961-I11, npusencusl B TY 4218-045-23041473-2004 u PD
PAXT 421431.009P2.

6 CPEJCTBA U3MEPEHU 1 TPEBOBAHHS K UX MOHTAXKY

6.1 B KadecTBe Cpe/CTBa W3MEpEHHH Hcnoub3yroT TemnocueTduksy UKT
9961-I11, cootBetcTByHOImUe 'OCT P 51649, rocpeectp Ne 28388.

B cocTaB TemocyeTIHKa BXOAAT:

- rennossrurcnurens CIIT 961, rocpeectp Ne 17029;

- pacxonomeps! cuetuuku PC-CTIA-M, rocpeectp Ne 23364;

- KOMIUIEKTHl TEPMOMETPOB (TepMompeoOpa3oBaTesieif) IIIaTHHOBBIX
TexHuueckux pasHocTHeIX KTTITP-01, rocpeectp Ne 14638 uim KOMILIEKTHI
TEpMOMFTPOB IINaTHHOBBIX TEXHHYeCKHX pasHocTHEIX KTIITP-05, rocpeectp
Ne 17460

- TepMOMETpPHI ITaTUHOBEIE TexHH4yeckue TIIT-15, rocpeectp Ne 17466
HIM TepMOMeTphi (TepmomnpeoGpa3oBaTend) MIATHHOBBIE TexHHuyeckue TIIT-1,
rocpeecTp Ne 14640-05;

- patunky pasnenus MUJA-13I1, rocpeectp Ne 17636.

B  remnocderumkax ~ JomkHa ~ ObITh  peanu3oBaHa  Iepeaya
¥HOOPMAMOHHOTO CHrHaNa oOT pacxogoMepa-cyetunka PC-CIIA-M B
tennosplyucanTenb CIIT961 B  BuAe SIEKTPUYECKUX HUMIYJbCOB MM
MOCTOSHHOTO TOKA.

MoHTaX CcpeacTB H3MEPEHHH, BXOJAIIMX B COCTaB TEMIOCYETUHKA,
NPOM3BOJHTCA B COOTBETCTBHHM C MPOEKTHOH JOKYMEHTalMeil Ha y3ibl ydera u
YKa3saHHAMH, COAEPXAIMMACA B OKCIUIyaTaUMOHHOM HOKyMEHTaUMH Ha
TEIUIOCUETYHK ¥ €r0 COCTABHLIE YacTH.

7 YCJIOBHUSI IPOBEJAEHH S U3SMEPEHUM

7.1 VcnoBua mnpoBeAcHMs HM3MEpEeHHH B y3naX yuera JOJDKHBI
COOTBETCTBOBATh TPeOOBaHUAM, YKAa3aHHBIM B TEXHHYECKOH NOKYMEHTALWH Ha
CpeiCTBa H3MEPEeHHil, BXOAMIME B COCTAB TEIIOCYETYHKA, U CaM TEMIOCYETIHK.

7.2 KnuMaTHueckue, MeXaHHYECKHe, 3NE€KTPOMArHUTHLIE YCJIOBHA
IKCILUTyaTalldM CPEACTB HM3MEPEHHH MO/KHBI COOTBETCTBOBAThH YCIOBHUAM
TIPUMEHEHUA ATHX CPeACTB K3MEpEeHUH.



7.3. OmnexTpuyeckoe  NHUTaHHE  CPEACTB  U3MEpPEHHMH  JOJDKHO
COOTBETCTBOBATh TPeOOBAHHAM, YCTAHOBICHHBIM B TEXHHYECKOH JOKYMEHTALUH
Ha MPHMEHAEMBIE CPEICTBA H3MEPEHHH.

7.4 Ha TemocyeTYnK M HAa BXOJMINME B HEro CpeAcTBa M3MepeHHi
JOJDKHBI GBITh HENPOCPOYEHHEIE CBHIIETEILCTBA IOBEPKH.

7.5 Tlpm wu3MepeHHAX [JOIKHBI coOOMIOJAaTbCA MpaBUia TEXHUKH
0€301maCHOCTH, YKa3aHHBIE B TEXHHYECKOH NOKyMEHTalHd Ha IpHMEHsAEMbIe
CpeAcTBa H3MePEeHHUH H POEKTHOH HOKYMEHTAaUUH Ha y3/bl y4eTa.

8 IIOATOTOBKA K U3BMEPEHUSIM

8.1 Ilepen u3MeEpeHHAMH MpPOBEPAIOT Ha COOTBETCTBME TPeOGOBaHUIM
TEXHHYECKOH JOKYMEHTAalluH Ha NpPHMEHSEMBIE CpEeJCTBa H3MepeHHN H
MpOEKTHOH JOKyMEHTA[UH Ha Y3JIBI y4eTa :

- cocAHHEHNs TPYOONPOBOJOB H 3aNOPHYIO apMaTypy (IIpOBEpKy NPOBOASAT
ONIMH pa3 nepeJi MyCKOM CHCTEMEI B 3KCILTyaTalHIo);

- MOHT®)X COSIMHHTENBHBIX H 3a60pHBIX TPYGOK (3TYy NMPOBEPKY MPOBOIAT
OJIUH pa3 nepe| ITyCKOM CHCTEMBI B IKCILTyaTalHtIo);

- MOHTaX CpPEACTB M3MepeHuit (3Ty mpoBepKy MNpPOBOAAT Kbl pa3
nepen IIyCKOM CHCTEMBI B 3KCINTYaTallHIo);

- YCIIOBHA NpPOBEAEHUS H3MEpEeHHH (3Ty NpPOBEpKY NpPOBONAT He pexe
OJHOTO pa3a B Iof).

KpoMme Toro, mpoBepsIOT: IepMETHYHOCTh BCEX Y3JI0B COEQUHEHHH, B
KOTOPBIX HAaXOAUTCHA TEIIOHOCHTENb (3TY NMpPOBEPKY NPOBOAST €XEMECHUYHO);
HaJe)KHOCTh KOHTAKTOB 3JEKTPUYECKHX COEOMHEHUH (3Ty mpoBEpKY NpPOBOAAT
€XEerogHo); HaJu4Yhe HEMpPOCPOYEHHEIX CBHJAETENRCTB Ha CPEACTBAa M3MepeHUui
(3Ty mpoBepKY NPOBOIAT, HCXONS U3 MEXKIIOBEPOUHBIX HHTEPBAIOB).

Jlonyckaercs 110 JOrOBOPEHHOCTH MEXAY 3aMHTEPECOBAaHHBIMU CTOPOHAMH
IIpOBEPKH NPOBOAHTS Hallle, YEM 3TO YKa3aHO B HACTOAIIEM ITyHKTE.

8.2. IlposepsroT Hanuyue NAOMO, CBHIETENLCTB O HOBEpKE, a Takxe
COOTBETCTBHE HOMEPOB CPENCTB H3MEPEHHH NacopTy Ha TeNIOCYEeTYHKA.

8.3. OcymecTBNAIOT BCe NOATOTOBHTENbHbIE ONlEpallid B COOTBETCTBHH C
TeXHUYECKOH JOKyMeHTalueH Ha IpiMeHseMEle CpelCTBa.

8.4, TlmomMOMpYIOT MecTa HOAKIIOYEHUS COeNMHMTENbHbIX Kabenei.
TIpoBoxaT HeoOXomUMBIE ONEPalMH IO 3alUTe OT HECAaHKIHOHHPOBAHHOIO
JOCTyNa K MEcTaM, yKa3aHHbIM B TEXHHYECKOH JOKYMEHTALMH Ha NPHMEHAEMBbIC

CpelcTBa H3MEPEHHUH.



8.5 Ilocne nposenenus npouenyp no n.m. 8.1, 8.4 cpencrBa u3MepeHuit
NPUBOAAT B paboyee COCTOSHHME ¥ IPOBOIAT M3MEPEHMS TENJIOBOH 3HEpruHM U
KOJIH4€CTBA TEIIOHOCHTEA.

9 OIEHMBAHME NOIPEIIHOCTEN U3MEPEHUI

9.1 OneHnBaHKE NOrPELIHOCTEH M3MEPEHHH TEIUIOBOH DHEPTHH M MACCHI
TEIUIOHOCHTEN ocyuiecTBItoT no MU 2553 ¢ yderom I'OCT P 8.596 mpu
JOBEpHTENBHON  BeposTHocTH, pasHod  0,95. Ilo  cornacosanuio
3aMHTEPECOBAHHBIX CTOPOH MOXET OBIT YCTAHOBJIEHO MHOE 3HaueHHe
JOBEPUTENBHOH BEPOATHOCTH.

9.2 OneHuBaHue IOTPEIIHOCTEH H3MEpPEHHS MAacChl TEIJIOHOCHTENS H
IOJTy4€HHOH! TENIOBOH 3HEPrUH NPOBOAUTCA MPH YCIOBUH, YTO PEKHMBI paboTh
(MaccOBBIE pacxoflbl, TEMIEpPaTyphl H NaBIEHHSA) CHCTEM TEILIOCHaOXeHUS He
H3MEHSIOTCA CyIeCTBEHHO 3a BpeMs IpoBeJeHUs u3MepeHuit. [Ipy 3ToM MOXHO
CUHTaTh, 4YTO, HAIPUMED, IOIPELIHOCTE H3MEPEHHS MacChl paBHa MOTPELIHOCTH
H3MepeHHs MacCOBOIO pacxofa, a NOrPeHIHOCTh H3MEPEHHS TENI0BOH MOILIHOCTH
paBHa OTPELIHOCTH U3MEPEHUS TEIIOBOH IHEPTHHU.

Ilpi oneHHBaHHM IOTPEIIHOCTEH HCMOJNb3YIOT NPEENbl COCTABJISAIOLIMX
HOTpEeLIHOCTeH, €CNH HEBO3MOXHO HCIOJb30BaTh JPYTHE XapaKTePUCTHKH
COCTABIISIOIIHNX IOTPELIHOCTEH,

9.3 npeII,BJILI OTHOCHUTEJIbHOH TNOTPEITHOCTH  HM3MEPECHUS MacCOBOTO
pacxofia Og; NMPHHHMAIOT IO TEXHHYECKOH MOKYMEHTALMH Ha TEIUIOCUSTYHKH, a
B CiIydae, Korja H3MepseMble TEMIEPaTyphl H [aBIE€HUS TEILIOHOCHTEs
HaxoJATcs B Ipefenax Goyee y3KHX, 0 CPaBHEHHIO C HOPMHPOBAaHHBIMH, H IPH
HCTONB30BaHMM y  pacxogomepoB-cuetynkoB PC-CITA-M  uMmynsCHBIX
BBIXOZHBIX CHTHAJIOB, ONpeleNAI0T no Gopmyne

8, =62, + 82+ 82, 9.1

roe Og, W 3, - mpenenbl OCHOBHOH OTHOCHTENLHOW MNOIPELIHOCTH
pacxomoMepa-cuetynka PC-CITA-M 1 OTHOCHTENBHOH MOrPELIHOCTH H3MEPEHHA
IUIOTHOCTH TEIUIOHOCHTENS], COOTBETCTBEHHO;

8. — [ONONHHMTENbHAs OTHOCHTENbHAA MOrPEUIHOCT: PACcXOAOMEpa-
cyeruuka PC-CIIA-M ot Bo3geficTBHA  TeMIepaTypsl  M3MepAEMOro
TeIIOHOCHTEA.

9.3.1 3HaueHMe JONMONHHTENLHOH NOrPEIMIHOCTH O; ONpeleNAT IO
dopmyne

8, =0,0265,(t,-t,) , (9.2)



rae t ¥ty — TeMmeparypa TEIUIOHOCHTens B i-oM TpyGompoBome u
TeMIlepaTypa BOIBI, MpH KOTOpOH MpOBeleHa MOBEpPKa pacxomoMepa-
cyetunka PC-CITA-M, cooTBeTCTBEHHO.

9.3.2 Ilpenenbl OTHOCHTENBHOH NOTPEIIHOCTH OIpPEAEICHHA IIOTHOCTH
dp, %, 3aBHCAT OT IOrpeIIHOCTE} M3MEpEeHUs TeMepaTypsl ¢ W aGCONIOTHOrO
AaBIEHUS CpeAbl p- Jp,, dp,, & TAKKe OT METOAMYECKOH MOrpeliHOCTH dp,,,
BO3HHMKAIOIEHA H3-3a TOro, 4To OaTYMKH mAaBienns MMWJIA-13I1 wusmepsioT
H30BITOYHOE  JaBlICHHE, a  abcomoTHOe  OaBleHHe  BBIYHCAACTCA
temtoeiuncauteneM CIIT961 nyreM nmpuGaBneHUs K M30LITOYHOMY AABJICHHIO
cpenbl CTRHAapTHOrO NaBleHHd, a He 6apoMeTpuyecKkoro.

IlepBhie ABE IOTpEITHOCTH, %, ONPEEISIOT HO GopMyIIe

op 1 (9.3)

rae At - npefens! aOCONMIOTHON NMOrPENIHOCTH M3MEPEHUS TEMIIEpaTyphi,
OC;
7 - IpEACIbl IPHBEACHHON NOrPEIIHOCTH H3MEPEHHS AaBleHHs, Y.

Ipu otknoHeHHH GapoOMETpHYECKOTO JIaBJIeHHs OT CTaHAapTHOro Ha
BEJIMYHHY p,, METOAUYECKas IOrpelIHOCTs ONpeNeNeHUs IUIOTHOCTH d&p,, Yo,

OMpEeREIIOT 10 (PopMynie

(94)

9.3.3 Jins THIOBBIX PEXMMOB BOJAHBIX CHCTEM HpH Temmeparypax ot 60
10 150 °C u npaenenusx ot 0,5 mo 1 MI1a, 3Ha4eHHe MHOXHTENS Z—f~l-100 He
P

o, dp 1
npessinaer 0,1 /o/°C, 3HaYeHHE MHOXHTENS 5;; 10 MOZIYJIO HE IIPEBHIIIAET
0,07-107 1/MITa.

Ilpu 3TOM OTHOCHTENbHAs NMOTPEUIHOCTh ONPENENEHUS IUIOTHOCTH CPeAbl
H3-32 OTVIHYUA GapoMeTpHYECKOro NaBjieHHs OT CTaHAAPTHOTO, P OTKJIOHEHHH
GapOoMeTpHYecKOro AaBjeHUA OT CTaHAAPTHOro, Hanpumep, Ha +30 MM pTYTHOrO
cronba OT 3Ha4YEeHHs CTaHAapTHoro AaBleHus 760 MM prytHoro cronGa, He
npessimaer 2,810 %.

9.3.4 3na4eHus MpeesloB NOrPEIIHOCTY U3MEPEHUIT MacCOBOr0 pacxoa u
Macchl BOABI 8gi paccuuThIBalOT 10 dopmyinaM (9.1)...(9.4) , momcTasiss B Hee
COOTBETCTBYIOIME 3HAYEHMS COCTABIAIOMMX. Jis THUIOBBIX PEXHUMOB,
yKa3aHHBIX B II. 9.3.3, mpe/iesbl NOrpeIlHOCTH HE MpeBsImaoT 1,4%.



9.4 TIlpemensl OTHOCHUTENbHOH HOTPENMIHOCTH H3MEPEHHH TEIJIOBOH
SHEPrHH B BOASHBIX M NApOBLIX OTKPBITBIX CHCTEMax TEILUIOCHAOXEHHS IpH
YCIOBHH TIPHHATHA OSHTANBINHM XoJNoAHOH Boabl hxe=0  ompexensor mno
¢dopmynam

(9.5)
5 2 b2 + @Bz, +(1-a) sl +a?(- BRSLT™
e 1-af
5 a7+ @) ol +@py 51 (9.6)
e” I-af
= & = h—z :
rae a G’ B A

1

Og1» 0g, = OTHOCHTENIbHBIE MOTPELIHOCTH H3MEPEHHS MACCOBBIX PacXoOB
TEIIOHOCUTENA B IIPAMOM M 06paTHOM TpyGOIpOBOJE, COOTBETCTBEHHO;

On1 , Onz ¥ Onp — OTHOCHTENBHBIE NOrPELIHOCTH H3MEpPEHHH SHTAIBMUH
TEIIOHOCHTENA B NIPAMOM ¥ 0OpaTHOM TpyGompoBOJaXx W pa3sHOCTH SHTAIBNHIH
TENJIOHOCHTENA B IPAMOM H 06paTHOM TpyOONpoOBOAaX, COOTBETCTBEHHO.

9.4.1 Ilpenensl OTHOCUTENBHBIX MOIPEUIHOCTEH H3MEPEHHS SHTAIBIHUHA Oy, ,
Oy ¥ HOTpelHOCTeH H3MEpPEHHA pa3sHOCTH SHTAIBIHH Oy, ONPEAENAIOT MO
tdopmyne

5 4 (dh~5,t)2+ an-8,p\ 1" 9.7
P dm dph '

I[Ipu stoM 3mavenus dh, dt, &, h, dp, 3, onpenensior mis 3HaYeHHH H
JaBJIeHUH TEIJIOHOCHTeNeH B HmojaiomeM M  oOpaTHOM TpyGompoBogax NpH
OLIEHMBAHHH O M On M HJIA PAasHOCTH 3HA4YEHHH TeMmepaTyp M AaBJIeHHi
TEIUIOHOCHTENIEH B MOJAIOEM H o6paTHOM TpyOONpPOBOAax IHpH OlEHHBAHHH
O -



-

OTHocuTenbHast TMOrpemHOCTh H3MEpeHHs pasHOCTH  aGCONMIOTHBIX
JaBJIeHHH ompenendercd CyMMOH NorpemHocTelf H3MepeHHHl H36BITOYHBIX
IaBJIeHHUIi B [IOAAIOLIEM M 00paTHOM TpyOOIpoBoIax.

9.4.2 [Ins THNOBBIX pEXHMOB, YKa3aHHbIX B 1. 9.3.3, 3HaueHHs
Oh Oh

Iupdepennuanon o 1 3, D0E TpEMOrO U obpatHoro Tpy6onpoBoJoB He
1 2
Oh Oh
NpeBBIIAET 3Ha4eHUs 4,3 kJx/°C , a 3HaueHus muddepennuanon 5 Mg, A
Py P2

npAMOro U oGpaTHOro Tpy6oNnpoBoaOB He npesbiuaet 3HayeHus 0,1 kJx/Mlla.

9.4.3 3HayeHHA NPCAENOB OTHOCHTENBHOH HOTPELIHOCTH H3MEpeHH
TEIUIOBOH SHEPTHA 3o PaCCYATHIBAIOT 1o popmymnam (9.5) — (9.7), noacrasnss B
HUX 3HAQYeHHS COCTABIIOIIMX, COOTBETCTBYIOI[MX pEalbHbIM 3HAYEHHIM
apaMeTpoOB TEIIOHOCHTEJEH.

9.4.4 3HayeHHs IIPENETIOB OTHOCHTENBHOH ITOTPELIHOCTH HM3MepeHHi
TENNOBOM 3Heprud (8;) B BOAAHBIX M NAPOBBIX OTKPHITBIX CHCTEMaXx
TeryIocHabXeHus PU YCIOBHM ONPeAeIeH s SHTANBNUHN XonoaHoH Boas! (hy,>0)
BBIYHCIIAIOT IO popMyIie

(9.8)

Ga- Qs rored, vl

rae @, = L'G“hudr ;

OGxs M Ows — Tpedesbl OTHOCHTENBHBIX IOTPEIIHOCTEH u3MepeHui
MacCOBOTO PacXOfa H 3HTAJBIIHY XOJIOHON BoAbL, %6;
Gy, — MaccOBEIt pacXoR X0J0JHOM BOALI, T (KT).

4.5 3HaueHus TIpelesioB OTHOCHUTENbHOH MOTPEeLIHOCTH W3MEpPEeHUH
TEIIOBOX SHEPrHH B 3aKPBITBIX BOAAHBIX CHCTEMaX TEMIOCHAOXeHHA
ONpejeNsioT B cOOTBeTCTBUHM ¢ MU 2553 mns peaNbHBIX YCJIOBHH NpHMEHEHHs
win o TOCT P 51649.

e
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