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MeTomKKa noBepkH TerocyeTynkos KM-5 3
BBEJEHHE

HacTosuas METOMKa MOBEPKH ONpeneiseT NOoPsioK NepBUYHON U NePUOAMHYECKOH NOBEPOK

terocuetTynkoB KM-5.
Tennocuerunkyt KM-5 (B manpHeiimem Teruocuer4uxy niu TC) nonnesxar obs3arenbHOR

neanquﬁ [TIOBEPKE, a TAKXKE nepnonnqecxoﬁ MOBEPKE HE pexke OAHOTO pasa B TpHU roaa.

NEPEYEHD IPHHATBHIX COKPAIIEHAN

TC - TEMJIOCHETYUK

Hy - IMaMETP YCJIOBHOTO Npoxoja

P - npeobpa3zoBaTens pacxona

171 - npeoOpa3oBaTenb NaBIeHUs

IIT - TepMonpeoOpasoBaTeNb UM Pe0OPasoBaTENb TEMIIEPATYPhl

HUb - N3MepUTENbHBIN 610K unu Moayns Ub

HBb - U3MEPUTENbHO-BLIUMCIUTENbHBIN 6110k i moayis Bb

BII - 610k nuTaHus

BY - BLIYMCITUTENLHOE YCTPOHCTBO WK Moayb BY

KP - U3MEpUTENbHBIA KaHaJ pacXxoja WM KaHaj pacxoaa

KT - U3MEPUTENIbHBIN KaHaJ TeMNEPaTyphi HIIM KaHayl TEMIepaTypbl
K - U3MEPUTEJIbHBINA KaHan AaBJIEHUs WM KaHal 1aBJICHUsA

KKT - U3MEPHUTENbHBIN KaHall KOJWYECTBa TEIUIOThI MK KaHaJl KOJIM4€eCTBa TeMJIOThI
HUBKT - U3MEPHTENbHO-BbIYUCIUTENBHBIA KaHaJ KOJIMYECTBA TETIOThI
mP3 - npeo6pa3oBaTeNb PACX0OAa IEKTPOMArHUTHBIH MOJIHONPOXOAHbIA

IIPB-1 (TTPB-3) - npeobpa3soBaTenb pacxoaa 3J1eKTPOMArHUTHBIH NMOrpyXHOH Ans Tpybonpo-
BOZOB 6OJIBLIIOro JUaMeTpa C OAHUM (Tpemsi) AaTUHUKOM (HaTYHKaMU) JTOKATbHOH
CKOPOCTH TEIJIOHOCUTEJIS.

ITPI1 - npeobpa3oBaTenb pacxona 4is ra3000pasHbIX U MapoobpasHbIX Cpen
[TPH - npeobpa3oBaTeib pacxoaa ¢ UMITYJbCHbIM BLIXOAOM B IONOJIHUTEbHOM KaHalle
pacxona

1. Onepauun noBepxKH

1.1. ITpu mpoBeneHuy NMOBEPKHU BHINOIHATE ONEpaLH, ykazaHHble B Tabnuue 1.

Ta6auua 1
Howmep IIpoBeneHune onepauuu npu
HaumeHoBanue onepauuu NMyHKTa
HacTOsALLEro nepBU4HOM nepuouye-
__paszena NOBEpKeE CKOIi moBepke
1. BHemHuii ocMOTp 5.1. aa aa
2. IIpoBepka CONPOTHUBIEHHUS H3OJSILUH 5.2. na na
3JIEKTPOROB NEepBUYHOro npeobpasosarens
(nnsa TC ¢ npeobpa3oBarensiMu pacxoza
tuna [TP3, TTPB-n).
3. IlpoBepka conpoTUBJIEHHs U3OISALUU 5.3. na na
Lienei NUTaHus TEMIOCUeTYHKA
4. OnpoboBaHue 5.4. na Ia
? . Onpenenenne OCHOBHO# MOrpeIIHOCTH 5.5. na na
" " . KaHAJIOB TETUIOCYETYHKA.
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1.2.

1.3.

1.4.

1.5.

1.6.

IIpeobpasosatenu pacxona , Tepmonpeobpasosarenu u npeodpazoBaTeny AaBlEHUs MO-
BEPATDb M0 METOAMKE U3TOTOBUTENS U C MEPUOAUYHOCTHIO, YKa3aHHOH B MX TEXHUYECKOH
JOKYMEHTALUHU.

IlpeobpazoBaTenu aaBneHus, Bxoasaiye B cocras Vb nosepars no METoAMKE, U3JI0KEH-
Hoii B MM 1997-89.

Hoaepka TEIUIOCUETUHKA, NOJDKHA OCYLIECTBIATHCA 110 KaHalaM: USMEPEHUs pacxonaa,
KOJM4YECTBA TEMIOTDbI, TEMIIEPATYPLI U JaBJICHNUA.

ITosepka BbruucauTeNnbHOro yerpoiicTsa (BY), no/mkHa ocyLIecTBASTLCA TOJNBKO MO Ka-
Hany KOJMYeCcTBa TEMIOTHI.

IToBepka Moaynst anantepa curHanos Aat4yukoB (ACJI), HOKHA OCYLIECTBAATHLCS M0 Ka-
HaJlaM: pacxoja, TeMnepartypsl! W nasienus. Moayiab AC/] BbipabaTbiBaeT curxian B gop-
Me ynoOHO# ais nepepauu, fajibHeliero npeobpasopanus, 06paboTky u (1K) xpaHe-
HHSA, HO HE NMOAJAILIeNHCs HEMOCPEeACTBEHHOMY BOCIPUATHIO NOJb30oBaTeneM. s npo-
CMOTpa 3Ha4€HUH H3MEPEHHUH MOXKET UCMONb30BaThCs noBepeHHoe BY, B kauecTse tec-
TOBOTI'O yCTPOMCTBA.

2. CpeacTBa moBepKHu

IIpu npoBeneHny NoBEpKHU NPUMEHSITh 3TAJIOHHbIE CPECTBA U3MEPEHHUH U BCIIOMOTaTENbHOE
obopynosaHue, npuBeneHHble B Tabnuue 2.
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Taoauna 2.

Haumenosanue

TexHuueckre XxapakTEPUCTUKH

YcraHoBKa NMOBEpPOUHast Jist CUeT-
yukoB xuakoctu JJOYH-150/200
YcTaHOBKa pacxoAOMeEpHas
obpasuosas YPOKC-400
OranoHHas ycranoska PYT-08

Jlonyckaemasi OCHOBHAsi OTHOCHTEIbHAs [IOTPEIHOCTD

ov =10.25%

Jlonyckaemast OCHOBHasi OTHOCUTeNbHas MIOrPELIHOCT

v =10.15%

JlnanasoH pacxoza Bosayxa 0.04 ... 400 m’/u, v = +0.135%

YacToToMep 3JIEKTPOHHO-CHETHbI
BbIMHCIUTENbHBI U3-64

OTHocHTENbHAS NOTPEHOCTD
or =5-107

Cexynnomep anektpoHHblit CTLI2

AOGCONMOTHAs MOrPELIHOCTh U3MEPEHHUST MHTEPBAJIOB BpEMe-
Hu A =+ (15:10°.T+C)

I'enepaTop npsAMOYroabHbIX
uMnysbcos 1'5-82

Uin <4.5 B, T <5 MC, Trax = 99 cexk.

Marasun conporusnennii P3026
(He meHee 2 wiT.)

Knacc Toynoctu 0.005

Meraommerp E6-16

HMuanasox usmepenus: 1-500 MOwm npu U=500B, ocHOBHas
OTHOCHTEJIbHAsl MOrPeHOCThL He boJiee £1.5 %

Kanubparop Toka I1321

Jlnanason usmepenus: 1-10°A .. 1 A

Mepa conportusieHus P3030

100 Om, knacc TouHocty 0.002

KoMnapaTtop Hanpsixenuit P3003

0 ... 10 B, xnacc Tounoctu 0.0005

Bnox nuranus 55-49

10 ... 24 B, Imax = 50 MA.

TepMoMerp conmpoTUBIeHMs Mna-
THHOBbIHA 06pa3uosslii [ITC-10M,

1-ro paspsina, (0 —250)°C

TepMocCTaThl XXHAKOCTHBIE AJis
CO3[aHMs TEMIIEPATYpP B QUANa30He
ot 0°C o 200°C;

CrabunbHOCTb TEMNEPATyphl ¥ OAHOPOJHOCTh TEMIEpa-
TypHOro noss He menee +0.005°C

Manomerp rpy3onopLiHeBo#
MII-60, MIT-6.

knacc TouHoctH 0,05

IIpumeuanue: donyckaemcs npumenenue Opy2ux cpedcms NOBePKU ¢ AHAIOZUYHBIMU XADAKMe-
pucmuxamu, paspewennvix Kk npumenenuio 6 Poccutickoil ghedepayuu.

3. TpeboBanua Ge3zonacHoCcTH

e Ilpu nposenenuu nosepxu Heobxoanmo cobmonats: - "IpaBuna SKCrTyaTaluy 31€KTpo-

e}

YCTaHOBOK noTpebureneit

1 "MexoTpacneBble npasuia o oxpaHe Tpyaa (npasuia 6e3o-

NacHOCTH) NPH 3KCIUTYaTaLK 31EKTPOYCTAHOBOK.
o TpeGoBanus Ge30macHOCTH yka3aHbl B SKCIUIyaTAUMOHHOM NOKyMEHTALMM Ha CpPEICTBA

MOBEPKH.

4. YcjI0BHS MOBEPKHU U MOArOTOBKH K Hell

OCHOBHYIO NOrPELIHOCTD TEMIOCHETYHKOB ONPEAEIATb NPH COONIONEHMH CIIEAYIOLIMX YCIO-

BUH OKpY>Karowen cpeasr:

" Temmepartypa Okpyxkawouiero Bozayxa (20 + 5)°C;

® OTHOCHTEJIbHAS BJIAXHOCTb 10 80 %;

* arMocdepHoe naBnenue ot 86 ao 106.7 Ila;

" OTKJIOHEHHE HAIPSDKEHHUS! CETEBOrO MUTAHHA OT HOMMHAJIBHOIO 3HAYEHUs

He Gonee £ 5 %;

" OTKJIOHEHHE 4aCTOThbI HAMNPSKEHUsS! CETEBOI0O NUTaHUs He Oonee + 2 %,
" BHELIHME 3IEKTPUYECKHE 1 MATHUTHBIE NOJs (KPOME 3EMHOr0), a TaKKe BUOpaLMs U TPsCKa,
BJIMAOLINE HA PabOTY TEMIOCYETUMKOB, JOMKHBI OTCYTCTBOBATS),
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" [IMHA JTIMHUU CBA3W MEXJY €PBUYHBIM NpeobpaszoBaTeneM u M3MepUTeIbHbIM OJIOKOM - He
6osee 1 M.

H3MepAeMan cpeéaa - BoOAoNMpoBoAHARA BOAA:

" TeMmeparypa usmepsemoii cpeasi (20 £ 5)°C;
" JJIMHA NPsIMOJIMHEHHOTO y4acTka Tpybonposona B 3aBUcMMOcCTH OT Tumna ITP:

- Ais TIOJIHOMPOXOIHBIX 3JIeKTPOMarHuTHbIx IIP - no mepeuuHOro npeobpaszosaresns He
meHee 3 [ly, nocne nepsuuHoro npeodpasoparens - He meHee 1 My,

- s norpyxHsix asiekrpomarauTHbIX [P Thna ITPB-1 - no 'OCT 8.361;

- s mOrpyxHbIX 3jekTpoMarHuTHbIX [TP Tuma ITPB-2 - no F'OCT 8.361 nnu, B 3aBHCH-
MOCTH OT YCIOBHI 3KCIyaTauuu, 00 NepBUYHOro npeobpasosatens He menee 10 [ly,
nocie nepBu4HOro npeobpasosatesns He MeHee 5 [ly;;

- s OTPY>XHbIX 3nekrpomarHuTHeiX [TP tuna ITPB-n (n>3) - 1o nepsuuHoro npeobpaso-
BaTesis He MeHee S [y, nmocne nepBudHOro npeobpasosaress - He MeHee 3 [ly;

- nna ITP Ha ocHOBe CTpYyitHOTO aBTOreHepaTopa — 0e3 OrpaHU4YeHHH.

H3Mepsieman cpeaa — BO3ayx (npu nosepke kaHanos pacxona c [TP Tuna ITPII):

= TeMmneparypa usMepsemoil cpenst (20 £ 3) °C.
S. IlpoBenenne NoBepKH.
5.1. Baemnn# ocmorp.
IIpy npoBeAeHNH BHELWIHErO0 OCMOTPA AOJKHO ObITh YCTAHOBJIEHO:

1) HajJM4Me NacrnopTa y TerUIOCYETYHKa, BbIMYLIEHHOrO W3 NPOM3BOACTBA MM PEMOHTA,
M CBUIETENILCTBA O MpeiblAyLliell NOBepKe y TEMOCYETYMKA, HAXOMSLIErocs B 3KC-
TUTyaTauus,

2) OTCyTCTBME KPYNHbBIX Ne(hEKTOB B OKpacKe KOpIyca W Ae(eKTOB, 3aTPyAHAIOIUX OT-
CYET MOKa3aHUH ¥ MaHUIYJSILIMU OpraHaMH yIPaBJIeHHUS,

3) COOTBETCTBME MAapKHUPOBKH TEMIOCHeTYHKA TPeOOBaHUAM IKCILTyaTALIMOHHON HOKY-
MEHTaLMH Ha HEro;

4) OTCYTCTBHME OCajKa Ha 3JIEKTPOJAAxX U Ha BHYTPEHHEM IMOKPBITUH TPyOb! MMEpBUYHOTO
npeobpasosatess (s TerocyeTunkos ¢ ITP tuma ITPD, ITPB-n).

5.2. IIpoBepKa CONMPOTHBJICHHs H30JSUHH YIEKTPOAOB MEPBUYIHOro npeobpasoparels.

IIpoBepky 3/1€KTPHUUECKOro CONPOTHBIIEHUs M30JsLUMM Ueneil snekTponos ITP oTHOCH-
TEJbHO KOpMyca NpOBOAUTL METOMMETPOM MpHU HanpsikeHuu S00 B,

ITpu npoBepxe nepeu4HbIR MpeoGpasoBaTenb AOJKEH GbITh OTKIIOUEH OT U3MEPUTENBHO-
ro 6ioka.

OpuH 3axuM MeromMmerpa ¢ 0603HAYEHHEM «3EMJ) COEAMHHTbL C KOPIYCOM MEePBUYHOIO
npeobpasosarens, a APyroii - ¢ KaKAbIM U3 3J1€KTPOJOB MePBHYHOrO MpeobpasoBaTes.

TennocyeTunky CHUTAIOTCS BbIAEPKABIIMMH TPOBEPKY, €CIH CONPOTUBIEHHE H30IALHMH
3JIEKTPOJOB NEPBUYHOIO npeobpa3oBaTelisi OTHOCUTENLHO Kopryca He MeHee 100 MOwm.
5.3. llpoBepKa cONPOTHBJIEHUSI H30JISIIMH LieTeil MUTAHAA TeI0CYeTYHKA.,

ConpoTuBnenHe U30ALMK LENeH NUTAHNs TEMIOCYeTYMKa OTHOCHTENLHO KOpITyca npo-
BEPHUTb MErOMMETPOM npu HanpspkeHud 500 B myTem M3MepeHHst CONPOTHUBIEHHS MEXIY
KOPITyCOM H CO€AMHEHHBIMU BMECTE KNEMMaMH LIEMH MTMTAHUS TEIJIOCUETYHKA.

ConpoTuBieHne U30MIALKU TOKHO 6bITh He MeHee 40 MOwM.
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5.4. OnpoGoBanue.

YcraHoBuTh npeobpazosatenu pacxoia Ha TPyOOTpPOBOA pacxOAOMEPHOM YCTaHOBKM H
MPOM3BECTH MOHTA)XX BHELIHUX COEIWHEHWH MO CxemaM, NMpHuBedeHHbIM B “PykoBOACTBE 10
skcrnyaTauun” (nanee PJ) nosepsiemoro reruiocuerdrnka. Bmecto TepmonpeobpasosaTeneit
COMPOTHUBJIEHUS MOJAKIKYUTL MarasuHbl COMpOTHBIeHUI. BmecTo npeobpasosaTeneil nasie-
HUA TOAKIIOUUTE KanuOparTopsl Toka 0 — 20 MA (Ans TemIOCHETYUKA, YKOMIUIEKTOBAHHOIO
npeoOpa3zoBaTesisi AaBAEHHUS ).

IToax/IIOUMTE MUTaHHE K TEIJIOCYETHHKY M NMPOrpeTh ero He MeHee 30 MUH.

H3MeHUTE pacxon U3MepsieMOM cpelibl OT HyJist 10 MaKCHMaJIbHOTO 3Hau€HHsl U OOpaTHO.
Iloka3zanus gucmiest mo 0ObEMHOMY U MacCOBOMY PacXOny AOJDKHbI U3MEHSITHCS MPONOPLIHO-
HaJbHO pacxony. [TokaszaHus aucnies no oObeMy ¥ Macce AOJDKHbBI U3MEHSATHCS.

IIpn u3MeHeHHHU 3HauYeHH COMpOTHBIECHUA (B 1Mana3oHe, COOTBETCTBYIOLIEM AUANa30Hy
M3MEPEHHUs] TEMITEPATYphl) HA BLIXOAE MAra3MHOB CONMPOTHUBJIEHUS, NOKa3aHUs 3HAUEHUH TeM-
nepaTypbl Ha JHCIUIEE JOKHbI H3MEHSThCA.

IIpu u3mMeHeHnH 3HaueHMH TOKa (B IMana3oHe, COOTBETCTBYIOUIEM AMANa3soOHy U3MEPEHHs
AaBEHHs) Ha BbIXOAe KanuOparopa TOKA, rMoKasaHus 3HAYCHWH JaBJIEHUS Ha JMCIUIEE JOJK-
Hbl U3MEHATHCH.

Ecnu Teruocuerynk 000pynoBaH UMITYJIbCHBIM BBIXOAOM, COOpaTh 3JEKTPUYECKYIO CXEMY
NOAKIIIOYEHUST U3MEPUTENbHBIX MPUOOPOB NMpu OnpoOOBaHUM HMITYyJILCHOTO Bbixoga KM-5
(cm. IIpunoxenue 1).

Hacrpoute umnyabchbiil Bbixogq KM-5: 3apath Bec ummnysnbca Ku ¢ yyeTroM MakCHMalb-
HOro 3HadeHus pacxola (Gmx) B TPyOOMpPOBOAE, KOTOPOMY COOTBETCTBYET BBIXOZHOH HMM-
nynabCHbIM curHan. Ku 3apaercs 1 moauduuupyercs B COOTBeTCTBHU ¢ PD. PexomeHnnoBas-
Hble 3Ha4eHus Ku B 3aBrcHMOCTH OT Gpax puBeneHs! B [Ipunoxenun 3.

3amaTh 4MCIEHHO 3HauYeHHe pacxoaa G3, paBHOE 0.9- Gp,x. 3HaueHue X3 3a1aBaTh 110 Me-
TOOHUKE, NMpUBeAeHHOl B PO,

H3meputb napaMeTpb! BLIXOJHOTO CUTHAJIA [0 METOAMKE, NPHUBEAEHHOH B PD.

PaccuuTaTh pasHOCTb W3MEPEHHOrO 4HCJa UMIYJbCOB Ha Bbixoge KM-5 u pacueTHoro
4HCJla UMITYBCOB MO Ghopmye:

ANBbIx = NBbIX — Npacu
rae NBbIX — H3MEPEHHOE HYHCIO WMMYAbCOB Ha Bbixoae KM-5; Npacu — pacuerHoe umMcio
UMITyJIbCOB Ha Bbixoae KM-5; Npacu= (3-Tss /(3600-Ku),
Ku - Bec umnynnca, M /um, Tss, ¢, - BpeMs Mexay komaHaamu «Ctapt» u «Cromy.
Y Temnoc4eT4nuKoB, CHaOXXEHHDBIX UMITYJIECHBIM BLIXOIOM, PasHULA MEXTY U3MEPEHHBIM H
PacyeTHBIM YHCJIOM UMITY1bCOB ANGbIX He HOJDKHA NpeBbluaTh + 1 uMMyssC.

5.5. Onpenenenne 0CHOBHOM NOrPeWIHOCTH.
5.5.1. HoaroroBka Kk U3MepeHHsAM.

Y cTaHOBUTH NPeoOpasoBaTe/lu Pacxoa Ha TPyOONPOBOA PACX0AOMEPHO# YCTaHOBKH MepeN
ONpENEJEHNEM OCHOBHON OTHOCHTE/ILHON MOTPELIHOCTH KaHala u3MepeHust 00beMa, Macchl,
06BeMHOr0 ¥ MaccoBOro pacxoza. Ilpu atom ans Tennocuerunkos ¢ IP tuna ITPD, [TPB-n
nepea U3SMEPEHUAMH BKIIKOUUTh MAKCHMAIbHBIH LIS TOBEPAEMOro TEMIOCUETYHKa PACXO/ Ha
30 munyT. [Tocne yero, He cMBas BOABI, OCTABUTH NOBEpsieMble MPUOOPDI Ha 12-48 yaca s
CTabunu3auuy XapakTeprucTHK npeobpasosaTeseii pacxona.

Cobparb anekTpuueckyto cxeMy MOAKTIOUEHHS TTOBEPSEMOTrO TEILIOCUETYMKA COracHo PD.

Bwmecto TepmonpeobpazosaTesneit conpoTHBIIeHHs NOAKIIOUHTL MAra3uHbl CONPOTUBIEHHI
WJIH UIMHTATOPBI TepMOnpeoOpasoBaTeneil.

Ecin TC ykomnnexrosan npeoGpasosarensmu nasnenus (I1]1), Bmecto ITJI noaxmouuTs
kanubparopsl Toxa 0 — 20 MA.

Ecnu TC npu onpeneneHnn 0cHOBHOI NOrPeIHOCTH LOMONHHTEIbHBIX KAHANIOB pacxona,
YKOMILTEKTOBAH NONOJHHUTENBHBIMH NPeoOpa3oBaTesiMU PACXO4a C UMITYIbLCHBIMU BbIXOJA-
mu, BMecTO [IPH nopkniounte reHeparop uMmynbLcos.
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ITpu onpenenedun ocHoBHOH norpewmHocTr KP ¢ TOKOBBIM BbIXOAOM, cOOpaTh anekTpuuye-
CKYIO cXeMy, npuBeneHHyto B [Ipunoxenuu 1.

IIpu onpenenenun ocHoBHOM norpewrHocTd KP ¢ 4acTOTHBIM BBIXOJAOM, K 4aCTOTHOMY Bbl-
X0y MOAKIIOYUTb YaCTOTOMEDP.

Moxrorosurs TennocueT4yrk k pabore B COOTBETCTBUH C TPEOOBAHUAMM, YKa3aHHBIMH B
P3.

Hpumeuanue: /[ns asmomamuueckozo coopa u 06pabomru usmepumensHot uHGopma-

Yyuu npu onpedeneHuu OCHOBHOU NOZPEULHOCIIU MENTIOCYEMYUKA NPUMEHUMb NePCOHANbHbLI

xkomneromep muna IBM PC ne nusce 386 cepuu u ucnonvszoeams npozpammy en_km3. exe,

nocmasensiemyio no 3anpocy nompebumens. I1K nooxnovums k KM-5 coenacro P3. B cny-

uge, K020 YACMOMHbIH, MOKOBLIH UNU UMNYNbCHBII 8bIXO0bI KOHCMPYKMUGHO 8bINONHEHbI 8

OmMOeNbHOM KOPHyce 8 6ude aoanmepa BbIXOOHBIX CUZHAN08, C8A3AHHO20 C GbIYUCTUMENb-

Heim yempoticmeom (BY) KM-5 no unmepgeiicy RS-485, I1K nooknrouaemces nenocpedcm-

8eHHO K 3momy adanmepy yepe3 npeobpazosameny RS-485/RS-232 (cm. pucynok. 1).

3.5.7 K MNpeoBpasosartens AnanTep BbIXOAHbIX
RS-232/RS-485 CUrHanos
RS-232 RS-232 RS-485 RS-485
Lenb | KoHT. KoHnT. | Uens | [Uenb | KoHT. KonT. | Llenb I >
RXD| 2 2 |RXD RSA 1 A 3 A F »
TXD| 3 H H 3 |TXD||RSB| 2 4 B
DTR| 4 6 | DSR UR 4 1 |+URS
GND| 5 5 {GND||-URS] 5 —y — 2 |-URS
RI 9 Y, 9 RI GND| 3
1 | -
1
Hynb-Mo4eMHbI Mutanune Brok
Kowr. | Uemk | | renno-
S |-URS | |cyertumka
6 |+URS|| BM-3B
Pucynok 1. ITopkmouenue ITK k agantepy BbIXOAHBIX CUTHA-
JIOB.
I
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5.5.2. BbiGop TOYeK MOBEPKH.

OCHOBHYIO OTHOCHTEJIbHYIO MOIPELIHOCTh TEMIOCUYETUHKOB NMPH ONPENENEHUN KOIU'e-
CTBA TEMIOTH! (MPONMBHBIM METOAOM), 0OBbeMa, Macchl, 0GBEMHOr0 U MacCoBOIO pacxona,
TeMnepaTypbl TEIUIOHOCHTENA M Pa3sHOCTH TEMIEPATYP TEIIOHOCHTENA OMPENeNsTh NpH
3Ha4YEeHMsIX PACXONIA, JABJIEHHs ¥ TeMIepaTyphl TEMIOHOCUTENA, YKa3aHHbIX B Tabnuuax 3a
(TennoOHOCHTENb — BOAA MK KOHZeHcar) U 36, B (TEMIOHOCHTENb — MEePerpeThid U HaChl-
weHHbH 1ap). Gmax, Gmin - 3HaueHUs HaubOJbIIEro W HanMeHbLero pacxona IIP nosepse-
MOTO TeIIOCHETYHKA.

IIycTuTb BOAY Yepes rpaayupyeMble (MoBepsieMble) NpUOOPbI M yCTAHOBUTL TPeOyeMbIH
3TanoHHBIHA pacxon. He npepbiBas pacxona BOAbl 4epe3 NpuOOpbl, MOAATh KOMAHMY CTapT
(cTapT ¢ xona). Bpems Mexay CTapToM H CTONOM AOJKHO ObITh He MeHee 30 c, peKOMeEH-
nyem 100-300c.

EciM e MpONMBHAS YCTaHOBKA paboTaeT Tak, YTO Mepel CTapToM BOHa TeweT Mo 06-
BOZHOI1 TpyGe, a uepes npubOpbI MycKaeTcst TOJLKO B MOMEHT CTapTa (CTapT €O CTOma) ¢
OJIHOBPEMEHHBIM MepeKpbITHEM 0OBOAHONH TpyObl, TO BpeMst MexIy CTapTOM M CTONOM
HOJIKHO ObITh He MeHee 600 c.

3HaueH1A Gax, Gmin TPUBOAATCA B Macropre U B PO nosepsiemoro TennocyeT4nka. Bpe-
Msi ceaHca usMepeHuit Tss 1okHO 6bITh He MeHee 100 c.

Tabauua 3a
Ne| O6bemnblii pacxon, Py, ti, t, | ti-ty, Yucno ceaHcos
M>/u Mlla °C °C °C M3MEpEHHH, HEe Me-
Hee, pa3
Ghin --- 1.1-Guin 1.07873 | 150 | 5 145 3
0.03-Gpax ... 0.22-Guax | 1.07873 | 150 | 30 120 3
3 0.9-Gmax .. 1.0-Gpax 1.07873 | 40 | 39 1 3

IIpumeuanue : t,, P, - memnepamypa u abconiomuoe oasnenue menioRoOCumens 8
nooarnwem mpybonpoeoode, t, - 6 obpamnom mpybonpogooe.

] Tabauna 36
Ne O6bemHbId pacxon Py, t1, ta, Yucao ceaHCOB H3-
neperpeToro napa, MITa °C °C MEpEHHUI, HE MEHee,
M /4 pas
Guin ... 1.1 Guin 0.5 400 5 3
0.20- Guax ... 0.22: Guax -=//-- = -/ 3
3 0.9 Guax ... 1.0 Guax --//-- -f/-- -//-- 3
Taomuua 38
Ne O6bemHbIH pacxon P,=Ps, t) = ts, 1o, Yucno ceaHCOB M3-
HACBILIEHHOTO Mapa, MITa °C °C MEpEeHUH, HE MeHee,
M/ pas
Guin ... 1.1 Guin 0.4761 150 5 3
0.20- Gpax ... 0.22- Gpax -//-- -=//-- -=//--
3 0.9 Guux ... 1.0 Guax --//-- --//-- -=/]-= 3

IIpumeuanue : t,, P, - memnepamypa u abconomnoe dagnenue napa 6 naponpogode, t, -
memnepamypa xon00Hot 800bl, UCNONBL3YEMOT 0151 ROONUMKU HA UCMOYHUKE MENIQ.

NS v 3HaueHus CONPOTHUBJICHHA, COOTBETCTBYHOLUHE YKa3aHHbIM TEMIIEpaTypaM 4Jisd NIIaTHHOBLIX
TC ¢ HCX 100IT u Pt100 npuBenens! B Tabnuue 3r.
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Tabauna 3r
Temnepatypa t, °C 3HayeHue conpoTuieHus R, Om
HCX 10011, Wy = 1.3911 | HCX Pt100, Wygo = 1.3851
400 249.44 247.09
150 158.23 157.33
40 115.78 115.54
38 115.00 114.77
30 111.86 111.67
5 101.98 101.95

Jinst ennocuerynka ¢ ITP Tuna IMTPIT (ans ra3oo0pasHbix ¥ NapooOpasHbIX CPell) 3aaHHbIe
3HAUEHMs PACXOAOB MPH 3HAYEHHUSAX IUIOTHOCTH napa ot 0,5 no 25 kr/m’ (onpenensiercs
CTaTHYeCKHM NaBJIEHHEM W TEMMEPaTypoil) obecneunBaroTcs nepenanamu aasnenus AP Ha
TP B cOOTBETCTBUH C hopMynOH:

G p
'\ 2
2 * (a N AS)
rae AP - nepenan pasnedus, k[1a; G - 3anaHHOe 3HaueHHe OOBEMHOIO PacXoza, M/c;

P - IIOTHOCTb U3MEPSEMOii Cpembl, KI/M’; o - koadduumeHT pacxona;
S - IPOXOAHOE CeYeHHE, M".

PekoMeHayeMble TOUKH NnpoBepky norpewiHocty kommuekta I1T, Bxonsumux B cocras Ub
npuBeneHsl B Tabauuae 4a. B Tabnuue 46 npuseneHb! 3HaueHus ty, t; ¥ At nocne nojcra-
HOBKY YHCJIEHHBIX 3HAYeHUH Atmin = 1°C, Atmax = 150°C, tpin = 0°C, tmax = 150°C.

Tabnuua 4a
TOJ:";C" At, °C s, °C ti=t+At, °C
1 Atmin tmin+ 10 tmin+ 1 O+Atmin
2 Atgin 0,5tmint40 Atpint0, Stmint40
3 10 80 90
4 10 tmax—10 tmax
5 0,5(AtmaxtAtmin) tmax = 0,5(AtmaxtAtmin) tmax
6 0,5 (Atmax‘l‘Atmin) 0,5 (t.,,ax-t,,li,,)+0, 25 (Atn,;.x+Atn,in) 0,5 (tmﬂx-tmin)+ 0,75 (Atmx+Atm)
7 Atmax tmax"Atmax tm:ux
8 20 70 90
Tabamua 40
Ne At, °C ts, °C ti=t;+At, °C
TOYKH ’ rah
1 2 10 12
2 2 40 42
3 10 80 90
4 10 140 150
5 » 76 74 150
6 76 113 189
7 150 0 150
8 20 70 90
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5.5.3. H3mepeHHs U BbIYUCJIEHHS.

5.5.3.1. OnpeneneHue OCHOBHOH OTHOCHUTEIbLHOM MOrPELIHOCTH TEIIOCUETYMKA MPU U3-
MEpEHHAX 06beMa, MACChl, 00beMHOro H MACCOBOI0 PACX0AA TEIIOHOCHUTES,
OCHOBHBIMH H3MepHUTeNbHbIMH KaHanaMu pacxona (KP).

a)

b)

d)

IToarorosutsk npeobpasosarens pacxona nosepsiemoro KP k uamepeHusm co-
rnacHo n. 5.5.1. Ilepen nayanom M3MepeHUil yCTAHOBUTD Pacxol BOAbI Ye€pe3
rpagyupyemsble (nosepsiemMble) npubdopsl Ha yposHe 30-100% makcumanbHOro
3HAYEHUA AJIs YCTAaHOBJIEHHbIX NPUOOPOB U BbIAEPKATh HEe MEHEE 15 MUHYT.
YcraHoBuTh 3HaueHue pacxona G ¥ TeMreparypel t;, U COOTBETCTBYIOLIHUE
nepBoii nosepouHoH Touke (cM 1. 5.5.2). B ciayyae nosepku KP c I1P Tvna
ITPII nonate Ha Bxoa K/I Tok, cooTBeTcTBYyIOU Wit 3HaUeHHUI0 faBienus Py. [Ipu
nosepke KP ¢ ITP tuna I'TPD unu [TPB-n P, 3apaTh yncne€HHO paBHBIM MO METO-
auke uznoxeHHow B P3 (ITpu ncnons3oBanuu nporpamMmel noeepku s PC,
nocrasnsiemoit pupmoint “ThH Dueprocepeuc” P 3anaercst aBToMaTHYECKH).
Hzmeputs nns kaxxporo KP cpennue 3a Bpems ceanca usMepeHHil 7ss 3Ha4eHUs
obvemuoro (Gvu) u maccosoro (Gmu) pacxona, a Tak)Ke HaKOTLIEHHbIE 32 Bpe-
Ms ceaHca uzmepenuil Tss 3nauenns obbema J'u u maccol Mu. Bpems 7Tss
JOJIKHO ObITh HE MEHEE yka3aHHOTro B 1. 5.5.2. Meroarka uamepenuit Gvy,
Gmu, Yu u Mu npusenera B8 PD.

OnpenenuTs OCHOBHYIO OTHOCHTENBHYIO MOrPELIHOCTb TEIJIOCHETHHKA MTPU U3-
MepeHHH 00BeMHOT0 pacxona rno Gopmyie:

_Gvu-Gvs

5., = -100%, (1)

Gvs
rae: Gvu 1 Gvs - COOTBETCTBEHHO, NMOKA3aHUS TEMIOCUETYMKA U STAIOHHOIO
CPEACTBA U3MEPEHNs;

Ipyu ucnonb3oBaHuy 0OBEMHBIX 3TAJIOHHBIX PACXOLOMEPHBIX YCTaHOBOK 06b-

eMHblIH pacxon Gva BBIMUCIUTD O GopMmyie:

Gvs = 723600 [wh]. )
(2]

rae: 13- BPeMs 3aMOJIHEHUst MEpHOro obbema J/3;

TTorpewHoCTb TENN0CUETYHKOB ¢ MPeoOpa3oBaTe/siIMM PACXOAa napa onpene-

JATH € UCTOJIB30BAHUEM 3TAJIOHHON YCTAHOBKM KOJIOKOJIbHOro THna. O6beM BO3Iy-
Xa Vs onpenensats no Gopmyne:

e)

PG+ Px Tp+273.15

Va=Vk ,
Po+Pp Tk+273.15

G)

rae Vk - KOHTPOMbHLIA 06BeM KONOKONa, M,
P6 - 6apomerpuueckoe nasienus, klla;
Px - naBnenve noxn konokonom, klla;
Pp = Pnp - 0.95-AP - naBnenue B paboueii kamepe npeobpazosarens
pacxona (ITP), kIla;
Pnp - naBnenue B nuHuu Ha sxone ITP, kI1a;
AP - nepenan nasnenus Ha [TP, kIla;
Tp - Temnepatypa B paGoueit kamepe TP (MoxeT 6bITh U3MepeHa Ha
Bbixone I[1P), °C;
Tx - Temneparypa noj kosnokonaom, °C.
Onpenennts OCHOBHYIO OTHOCHTENbHYIO NOrPELIHOCTb TEMNOCUETUHKA IIPH H3-
MepeHHUH oObema 1o Gopmyie:
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e) OnpenenuTe OCHOBHYIO OTHOCHTEJIbHYHO OTPEIIHOCTD TEIIOCYETYHKA NIPH U3~
MepeHun obbema 1o popmyre:

_Pu-"Vs

3

5, -100%, (4)
roe Vi - noka3aHus TEMIOCUeTYHKa, M', TIpU U3MepeHnu obbeMa;, -
V5 - 06beM, M’, U3MepEeHHDIi 3TANOHHOHN YCTAHOBKOI,
f) Onpenenutb OCHOBHYIO OTHOCHUTENBHYIO NOrPELIHOCTD TEMIOCUETUHKA IIPH M3~
MEPEHHH MaccoBOro pacxo/a no Gopmyine:
_ Gmu—-Gmo

8, =—-——-100%, S
Gm Gm3 o ( )

rae: Gmu v Gmd - COOTBETCTBEHHO, MMOKa3aHHs TEIIOCHETYMKA U 3TAJIOHHOTO
CPENCTBAa U3MEPEHUS;
IIpu ucronb30BaHUU 0ObEMHBIX 3TAIOHHBIX PACXOAOMEPHBIX YCTAHOBOK
MacCOBBIi pacxon (Gm3 BBIMUCIUTL 110 opmyIie:

Gms = ,o-l/3 3600 [1/4], (6)
™

rae: m [cex] - BpeMs 3anojHeHusi MepHOro obwvema Vs [M°],
p [1/M]- Tabnuunoe 3HaueHHe MIOTHOCTH BOMBI (11apa) MpH TEMMepaType i
(eMm . 5.5.2) u abcomoTHOM nasnenuu Py. TabnuuHble 3Ha4eHUs 0 B MOBe-
POYHBIX TOUKaAX NpuBeneHb! B [Ipunoxenuu 2.
g) OnpenenuTb OCHOBHYK) OTHOCHUTEJIbHYIO NOrPELIHOCTD TEMIOCUETYHKA TIPH M3-
MEpEHHH Macchl 1o Gopmyie:

_Mu-M>
5

Oy -100%, @)
rae: Mu - noka3aHus TEIJIOCYeTHHKa, T, NPH U3MEPEHHUH MaCChl,
Ms="Vs-p.

h) TIosTopuTh M3MepeHus no m.1. a), b), ¢), d), €), f) u g) e menee 3 pas.

1) TIlosToputs m.1. a), b), ¢), d), €), f), g) ¥ h) Bo BTOPOIt U TpeTheit MOBEPOUHOH
Touke (cMm 1. 5.5.2).

j) Tostopurs n.n. a), b), ¢), d), e), f), g), h) ui) Anx ocTanbHBIX KaHAJIOB Pacxo-
na. Ecnu B KP Tennocuerunka npumeHstores onHotunuele I[P, nonyckaercs
NPOBOAUTL MOBEPKY HECKOJBKMX U3MEPUTENbHBIX KaHAJIOB Pacxoja 3a OJHH ce-
aHC M3MEepeHHii.

Pe3ynbraThl noBepky CUUTAKOTCS TTOJIOKHTENBHBIMH, €CNH Sy U 8y HE MPEBLIMIAIOT
TMPEAENIOB NOMYCKAaeMOH OCHOBHON OTHOCUTENbHOH norpewmnoctu nosepsiemoro KP npu
u3mepeHuHn 06beMa Oxpy, @ Om U Sgm HE MPEBBILIAOT NPEENOB NOMyCkaeMOoi OCHOBHO OT-
HOCHTeJIbHO#M NOrpelHocTH nosepsemoro KP npu usmepenuu mMacchl Sgpy. 3HaueHus Sypy
¥ Sxpm B 3aBUCHMOCTH OT Tuma IIP B cocrase nosepsemoro KP npuseneHb! Huxe:

* s KP ¢ ncnonbsosannem 31€KTpOMarHUTHBIX MONHOTIPOXOAHBIX npeobpasoBaTeneii
pacxoma tura IHPI Oxpyv =Oxpm. B 3aBucumocTH oT knacca Tounoctu IIP
Sxpv (6KPM) paBHBbIL, %:

Kiaacc Al: +1 npu 1 <Gpax/G< 1000  (8a)
knace Bl: £(1+ 0.01- G,,,,/G), Ho He Gonee 2 mpu 1 <Gpue/G< 1000 (86)
knace C1: £(1+ 0.01- G,,/G), Ho He Gonee 5 npu 1 <Gpax/G< 1000 (8B)
knace D1: £(1+ 0.01- G,,/G) mpu 1 <Gpax/G< 400  (8r)
knace C2: £(2+ 0.02: G,.,/G), Ho He Gosnee 5 npu 1 < Gp,,/G <1000 (8x)

knace D2: +(2+0.02- G,,/G) npi 1 < Gpa/G <150  (8e)
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s s KP ¢ ucnone3oBaHueM 3jekTpoMarHuTHeIX norpyxHeix [P Tuna IIPB-n Okpy u
OxpMm MPUBEAEHB! B Tabnuue S.

Tabauuna S
ITonnuana3oH u3MepeHus Ipenenbl nomyckaeMoi OCHOBHOH OTHOCHTENILHOM
o0beMHOro pacxoza MOTPEHOCTH NPH U3MepeHHH 00beMa 1 06BEMHOTO
Gmax/G pacxona 8V, MaccChl U MaccoBoro pacxona &M, %
A2 A3 B3
50 < Gmax/G < 100 +3.0 +3.0 -
1 < Gmax/G < 50 +2.0 3.0 +3.0

= s KP ¢ ucnonv3zosanuem ITP Ttuna ITPII Oxpy ripuBenensl B Tabauue 6 (3Ha4eHHs
Ginax ¥ Gmin TpUBOAsITCS B nacniopTe ¥ B PO nosepsieMoro TernjocyeTunka):
Tabauua 6

Ilpenenst nonyckaeMoi OCHOBHOM OTHOCHTENIbHOMN

HonauanasoH u3- | porpemnocTy npH u3MepeHnn 06beMa 1 O6BEMHOTO PACXOAA
MepeHusi 06beMHO- Sv. %
>

ro pacxona G
IUIS XKMAKMX Cpel Jna mapa v razos
Al A2 Al A2 A3
Gmin < G < Gmax +1 2 +15 +2 3
IS IEPErPEeTOro napa; Sxpm = % (Oxpv| + [Sxer] + [Oxpp|) (92)
JUTS HACBILIEHHOrO Napa: Sxpm = £ (|Oxpy| + |Okpy ) (96)
IJISL BOABIL: dxpm = Oxpy (98)

rae Oxpt, dxpp, — MpENENb! AOMYCKAEMON OCHOBHOM OTHOCUTENBHOM MOTrPEHIHOCTH KaHAJIOB
TEMIIEPATYPbl U NABJIEHHUS, UCTIONB3YyEMbIX NPY U3MEPEHHUH MACChl U
MaccoBOro pacxojna s nosepsemom KP, %.
dxpt = 0.2; Skpp = Y -Ap/P1+ 0.5, rie yu 1 v Ap - NpHBEAEHHAs MOTpeL-
HOCTb U JHANa30oH U3MEPEHMs JaTurKa fasneHus, P - 3HaueHne qasneHus
rnapa B NOBEPOYHOH TOUKE,

5.5.3.2. Onpenenenre OCHOBHOI aGCOMOTHOI MOrPEIIHOCTH TEMNOCYETYHKA NPH H3MEPe-
HMH TEMNEPATYPBI U PA3HOCTH TEMIEPATYP TEIUIOHOCHTES O€3 yyeTra MorpeLrHo-
CTH TepMonpeoOpa3oBareel.

a) Tloaxkmo4nTb k BXONAM t) U t, U3MEPHTELHOTO KAHANA KOJIHYECTBA TEILIOThI
(KKT) marasunbl cOnpoTHBIEHNI WM MMUTATOPBI TEPMONpeobpasoBaTeleit;

b) VYCTaHOBHTH 3HAUEHUs TEMNEPATyp t; U tz, COOTBETCTBYIOLIHME NEPBOIl TIOBEPOY-
HOM Touke (cM 1. 5.5.2).

c) H3mepuTb cpennue 3a Bpems ceaHca u3MepeHnil 7ss SHauGHUS TEMMIEpaTyp tyy M
tou. Bpems T'ss nomxHo ObITE He MeHee ykasaHHOrO B 1. 5.5.2. Meronuka usme-
PEHHUH tiy 1 toy npuBeneHa B PO,

d) OnpenenuTh OCHOBHYIO aGCOIOTHYIO MOrPELIHOCT TEMIOCYETYUKA 1pH u3Me-
PEHHU TeMMepaTypbl TEMIOHOCUTENS 0 (GopMynam:

Ay =ty -1, (12a)
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A (126)

2 Thy —ly,

rae tiy, toy - rokasaHus Teriocyerduka, °C, npu H3MEpEeHUH TEMITEPATYPhI
TEMJIOHOCHUTESIS,
t13, tay — STANIOHHBIE 3Ha4YEHHUs TemrnepaTypsl, °C
e) OnpenenuTb OCHOBHYIO aOCOMIOTHYIO MOrPELIHOCTD TEMJIOCHETYHKA MTPU U3Me-
PEHUU PA3HOCTH TEMMEPATYP TEIUIOHOCUTENS MO GopMyJe:

A(!,—tz) =Ay =y —ty) — (s —153), (13)

f) IMoproputsb usMmepeHus no rn.n. a), b), c), d) u e) He MeHee 3 pas.

g) IlosTopurs m.m. a), b), ¢), d), e), f) 1 g) Bo BTOpO# ¥ TpeTbei NOBEPO4HOM TOU-
ke (cm . 5.5.2).

h) ITosTopuTh m.1IL. a), b), ¢), d), e), f) , g) u h) mns ocranprex KKT. donyckaercs
OZIHOBPEMEHHO NMPOBOAHTH NOBEPKY HECKOJIbKUX U3MEPUTENIbHBIX KaHAJIOB t; U
t2, cooTBeTcTBYIOWMX pasHbiM KKT.

TerocueTynku CUMTAKOTCS! BbIAEPIKABLIMMU MCNbITAHHE, €CJIK BO BCEX TOYKaX
NOBEPKH abCONIOTHAs NMOrPelHOCTb MPH U3MEPEHUH TEMIIEPATYPbI TEMIOHOCUTENS
6e3 yuera norpewHoctu 1T He npesbinaer £ (0.2 +0.0005-7) , °C u ecnu abcoot-
Hasi MOTPELIHOCTh TEIUIOCYETYHKA NPH U3MEPEHUH PasHOCTH TeMrepaTyp Oe3 ydera
norpemwHoctH ITT He npepbimaer £ (0.04 +0.0005-At) , °C.

5.5.3.3. OnpeneneHyne OTHOCHTENBHOM NOrPEIIHOCTH OCHOBHBIX H3MEPHTENBbHBIX KAHAJIOB
konuyectsa ternots! (KKT).

IMosepxy ocnosHbix KKT nomyckaercst BeIMOAHATE ABYMs criocobaMu: B COOT-
BETCTBUHU C NMyHKTOM 5.5.3.3.1, nau no nyHkry 5.5.3.3.2.

5.5.3.3.1 IloBepka OTHOCHUTENIbLHOW BBIYMUCIUTENBHOMN NOrPEUIHOCTH OCHOBHBIX
U3MEPUTENIbHBIX KaHAJIOB KOJIMYECTBA TEIJIOTDL.

a) 3anaTh uMCNeHHO 3Ha4eHus pacxona Gi, TeMrepaTypbl M aBCOMOTHOrO aBie-
HUS TeIIoHOCUTENs B noaaroem (t;, P1) u B obparaowm (t;, P,) TpyGonposogax
nosepsiemoro KKT no meronrke, npusenennoit B PO, [pu 3anaBanuu G | t,,
ta, P1, P, ux uncnennble 3HaueHus BIOpaTh U3 yCOBUsl, YTOObI pacyeTHOE 3Ha-
4eHHe TeryoBoi momHocty (popmyna 15) 6bi10 He MeHee 0.2 T'kan/u;

b) OmnpenenuTb OTHOCHTENbHYIO BEIYHCIUTENBHYIO MOTPEUIHOCTL OCHOBHBIX U3-
MEPHTENIbHBIX KaHAIOB KOJHYECTBA TEIUIOTh N0 GopMyie:

Mg, =8 P00 14
KKTBbr4 0, ( )

pacy

TAE. Wina- MOKA3aHUA TEMIOCUETUHKA 110 TEIUIOBON MOHOCTH, ['kan/u;
Wpacu- PacueTHOE 3HaYEHKE TEIJIOBOH MOIHOCTH, ['kan/u.

PacueTHoe 3Ha4eHune TENIOBON MOIHOCTH ONMPELENUTS O popMyJe:
Wpac'i =0.001- Gl' (hl'hZ); (15)

rae G [T/4] — 4yKCIeHHO 3anaHHOE 3HAYEHHE MACCOBOTO pacxona;
hy, hy - TabnnuHble 3HAYEHHMS SHTANBLIMK BOMBI B [KKA/KI] COOTBETCTBEH-
HO B nojatouiem /1, = h(ty, P1) u B o6patHoM hy = h(t,, P,) Tpy6o-
NpOBOAAX.

¢) Ilosropurs n.m. a) u b) ans octanshex KKT. Jomyckaercs O(HOBPEMEHHO

NIPOBOAUTEL NMOBEPKY HECKONBKHX M3MEPUTEJIbHBIX KaHAJIOB KOJIUYECTBA TEILIO~
ThI.
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Pe3ynbTaThl MOBEPKU CUHUTAIOTCA MOJOXKHTENbHBIMH, €CIM OTHOCUTENBbHAS BbIYUC-
JIUTENbHAs MOTPELIHOCTb OCHOBHBIX M3MEPHUTENbHBIX KAHAJIOB KOJHYECTBA TEIIO-
Thl He nipeBbimaet 0.1 %.

5.5.3.3.2 OnpeneneHre OCHOBHOM OTHOCHTEIbHOM MOTPEIIHOCTY OCHOBHbIX U3Me-
PUTENbHBIX KaHAJIOB KOJIMUECTBA TEIJIOTh! IPOJIMBHBIM METOJ0M.

a)

b)

d)

€)

g)

[TonxmouuTh K BXOJAM t; U t; U3MEPUTENBHOIO KaHalla KOJMUECTBA TETIOTHI
(KKT) marasusb! CONpOTHBACHUI WM UMHUTATOPBI TepMomnpeoOpaszosaresneii 1
NOATOTOBUTH NpeobpasosaTent pacxona nosepsaeMoro KKT k usmepenunsam
corjacHo n. 5.5.1;
YcraHOBUTB 3HaYeHHUs pacxona (G3 v TeMIepartyp ty, t;, COOTBETCTBYIOIIKE
nepBoi NoBepouHoi Touke (cM 1. 5.5.2).
H3MepuTh KOAHUYECTBO TEMIOThHl (J1, HAKOTUICHHOE 32 BpeMsi CeaHca M3Mepe-
nun Tss B noBepsgeMOM H3MEPUTENBHOM KaHalle KOJM4YecTBa TEIIOThl. Bpems
Tss nomxHo ObITb HE MeHee yka3zaHHOrO B 1. 5.5.2. Meroauka usmepeHuit Ou
npuseneHa B PO,
OnpenenuTb OCHOBHYIO OTHOCHTENIbHYIO MOrPELIHOCTh U3MEPHUTENLHOTO Ka-
HaJla KOJIMYECTBa TEIIOThI 1Mo GopMyJe:
), -0
ey :—QL,—“—”““i-loo%, (16)

pacy

rne: Q“- U3MEPECHHOEC 3HAYCHUEC KONUYECTBA TEIUJIOThI, KKaJl,
Qpacq- pPacYE€THOE 3HAYECHHUE KOMUYECCTBA TEMNNOThbI, KKaJl.

PacuerHoe 3HaueHHe KONIHUECTBA TEMJIOThI ONPEACTUTD MO (bopMyne:
Qpacq =Vs. P (hl'h?.)a (17)

rae Va[M’] - sTanonHoe 3Hauenne obvema, p [kr/M’]- Tabauunoe 3HadeHHe
MJIOTHOCTM BOAbI MpH TeMmneparype f; W aOCOMIOTHOM [aBIE€HHU
11 krc/cm® (unu oTHOCHTENbHOM 10 krc/cM?); hy, h, - TaGnuuHble 3Ha-
YEHMS SHTAILIUU BOAbI B [KKaJ/Kr] COOTBETCTBEHHO MPU TEMIEPaType
t1, t, u abcomoTHoM naBnennu 11 krc/cm?.

IosTOpUTL M3MepeHus no n.1. a), b) , ¢) u d) He MeHee 3 pas.

Iosroputs n.n. a), b), ¢), d) 1 e) Bo BTOPOIi K TpeTbeil noBepoUHOI Touke (cM
n. 5.5.2).

IlosToputs n.n. a), b), c), d), e) u ) ana ocransubix KKT. JTonyckaeTcs oqHoO-
BPEMEHHO MPOBOAMTH NOBEPKY HECKOJIBKUX U3MEPHUTENIbHBIX KAHANOB KOJIMYe-
CTBa TEIJIOTHI.

Pe3yﬂbTaTbI [NOBEPKHU CHUTAKOTCA MOJIOKUTENBHBIMU, €CJIM OCHOBHAS! OTHO-

CHTENIbHAA NOTPEIIHOCTb U3MEPUTENILHOTO KaHasla KOJIM4eCTBa TeMnnOoThH 63 yuera
norpemwHoct kommnekra I1T He npesbinaer 3Hayenui, %o:

s Jlna KKT c ITP tuna ITPD, TIIPB-n:

80kms = £ (1Biem] + (0.05 + 4/At) +[8Wigcrons) (182)

, TAie Sxpy - Mpenenbl JOMyCKaeMOii OTHOCHTENBHOM norpemmHoctd KP npu usme-

pexun mMaccel TennoHocutesns, At [°C] — 3HaueHHe pa3sHOCTH TeMnepaTyp
B rojatouemM 1 o6paTHOM Tpybonposoaax.

- ® nsa KKT ¢ ITP tuna ITPIT:

ANs IEPErpeToro napa:



Metoauka 1mosepku ternocyetuukos KM-5 16

80km.s = = (|0kem| + Ke|dxpt| + Kpr|Sxpp|+[8Wiirew|) (186)
ans HackimeHHoro napa: dQwm.s = * (|0xpm| + Ko |Oxpt|+18Wikkrewal)  (18B)

rae dxpm, Oxpt M Sxpp - TIPEAENbI JOMYCKAEMOH OTHOCHTENBHOM norpemHocTy KP
(npu usmepennn Mmaccel), KT u KJI B cocraBe nosepsiemoro KKT.
Sxpt = 0.2; Okpe = Yo -Ap/P1 + 0.5, roe ynq ¥ Ap - IpHUBENEHHAs NOTpeln-
HOCTb U [JMana3oH M3MepeHUs JaTuuKa faBlieHus, Pi- 3HaueHue nasiie-
Hust mapa B noBepouHoi Touke. Ky, Kp — ko3 duunenTs!, yuursiparomue
BJIMSIHUE TEMIEPATyphbl U JaBJIEHHs Mapa Ha SHTaNbNUIO Mapa (npusene-
Hel B [Ipunosxenuu 2).

5.5.3.4. OnpeneneHue OTHOCUTENBHOM NMOrPELIHOCTH OCHOBHBIX MHGOPMALMOHHO-
BbIUMCIUTENIbHBIX KaHaNoB konudecTsa Ternothl (UBKT).

5.5.3.5.

a)

b)

c)

3anath YKMCIEHHO 3HaYEeHHUsl Pacxoja, TeMIepaTypbl U aOCOMOTHOTO JaBJeH s
TerutoHocutes B nopawweM (G, ty, Py), obpariom (G, to, P;), moanuTouHoM
(Guomn, tss, Pxs) w/unu apyrux tpybonposonax (G, ti, P;), 3HaueHus napamerpos
TEMIOHOCHTENISI KOTOpble HEOOXOOUMBI IJ1sl pacyeTa KOJMYeCTBa TETIOThI MO
anroputmy nosepsiemoro UBKT. Uucnennsie 3HaueHus 3anaBaTh no METOAMKE,
npuseneHHoi B PO. Tlpu 3anaBanuy yucneHHbIX 3HaU€HHI pacxoja (pacxonos),
TEMINEepaTyp U AaBJeHUH HEOOXOAUMO BBIMOJHHUTL YCIOBHE, YTOObI pacHeTHoe
3Ha4YeHHe TENNOBOH MOLIHOCTU Wpey ObLIO HE MeHee 0.2 T'kan/y;

OnpenenuTs OTHOCUTENbHYIO BbLIYMCIUTENbHYIO TOTPEUIHOCTh OCHOBHBIX
MH)OPMaLMOHHO-BBIYUCIUTENbHBIX KaHAJIOB KOJMYECTBA TEIUIOTh MO (popMy-
ne:

SW, _Waa = Whaer 100% (19)
KKTfeoru 5

pacy

rae; Wiy~ NOKa3aHUs TEMIOCYETYMKA N0 TEMJI0OBOW MowHocTH, [kan/u;
W pacu- PACUETHOE 3HAUEHHE TEIIOBOH MOLIHOCTH, ['kan/u.
IMosTopuTe n.0. a) u b) ans ocransubix UBKT. lonyckaercs 0AHOBPEMEHHO
NPOBOANUTL MOBEPKY HECKOJbKHUX HH)OPMALMOHHO-BLIYUCITUTENbHBIX KAHAJIOB
KOJINYECTBA TEIJIOTHI.

Pe3ynibTaTbl NOBEPKH CUHUTAKOTCA MOJIOXKHMTENLHBIMH, ECJIM OTHOCHTENIbHAS BHIYUC-
JIUTENNbHAs MOrPeLIHOCTh OCHOBHBIX MH(POPMALUOHHO-BbIMUCIUTENBHBIX KAHAIOB
KOJIMY€eCTBA TEIUIOTH HE npesbinaer 0.1 %.

Onpeneneﬂue BbIYMCIIUTENIbHOM NOTrpeHOCTH JONOJHUTENIBHbIX U3MEPUTEILHBIX
KaHaJIOB KOJIMYECTBA TEILNIOThHI.

a)

b)

c)

3ajaTh YHCNEHHO 3HAUEHHS TeMIepaTypbl U aBCOMIOTHOrO AaBlEeHHs TEMIOHO-
cuTesst B nopatowem (t1, P;) u B obparnom (tz, P2) tpy6onposonax nosepsemo-
ro KKT no meronuke, npuseneHHoii B PD;

Cunrate ¢ MHAMKATOpA TerocyeTynka uid npu nomowu ITK HauanbHOE 3Ha-
4YeHue konuyectsa Tennothl Q, no nosepsiemoMy KKT u 3anomMHuThb ero;
Hmrynbcueiii Bxon nosepsiemoro KKT, reHepaTtop npsiMOYrofibHbIX MMIYILCOB
¥ 4aCTOTOMEp COEAMHUTh TakuM 0Opa3om, 4ToObl UMIYJbChI C F€HEpaTopa Mo-
CTynanu Ha umnynbecHbid Bxoa KKT u cuetHelii BX0n yacTroToMepa.

HcxonHo yacroromep obnynute. Io paspewatouemy curtany (CHHXpOUM-
MyJbCy) NOAAT 33AaHHOE KOIHYECTBO MMITYIbCOB NH (32 Bpems Tss) ¢ renepa-
Topa Ha Bxozel KKT u yactoromepa. Benvunnbl Nu u Tss[cek] BbiGpath u3 yc-
nosus: npupauienue Q, nomkHO GbITe He Menee 1 [kan u pacxon no nosepse-
MOMYy KaHaJjly He IOJDKEH MPEBbILIATL COOTBETCTBYIOLIMI BEPXHHUi npenen:

Nu-KBx-3600/Tss < Gmax|m*/u]
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I'ne KBx — Bec umnynsca ITP nosepsiemoro KKT, m*/um,
Gmax — Haubonbiuee 3HaueHHe pacxona nosepsieMoro KKT, m’/4.
d) CuuraTh ¢ MHOMKaTOpPa TerocueTyrka uiu npu nomouu IIK xoHeynoe 3Haye-
HHe KoJau4ecTBa TeruoThl Q, no nosepsieMmomy KKT 1 BLIUMCIUTB NpUpaleHHe
Qu = QK = QH;
e) Omnpenenuts OTHOCHUTENbHYH) BLIYUCIUTENIbHYIO NOrPELIHOCTb JOTIOTHUTENb-
HBIX U3MEPUTENbHBIX KaHAJIOB KOJIMYECTBA TEIUIOTHI MO GopMyIe:

_ Qn _Qpacq

80 mactons = -100%, (20)

pacy

rae: Ju- nokasaHus TemjIoCUeTHHKa, KKaJl/u;
(pacy- pacHeTHOE 3HAUYEHUE KOJIMUECTBA TEMJIOTbI, KKal/4.

PacueTHoe 3HaueHHE KOJIMYECTBA TEIIOThI OMPENEIUTb 1o hopMye:

QOpacu = KBx - Nu - p - (hy-hy), 21

rae p [kr/M’]- TabauuHOe 3HAYEHME IUIOTHOCTH BOAB B MOAANOLIEM TPyGO-
nposone: p = p (t, Py); hy, h, - TabnudHble 3Ha4eHUA SHTAILIUN BOABI B
[kxan/kr] cooTBeTcTBEHHO B mojatoweM A, = A(t), P,) u B obpaTHoM h; =
h(t,, P») tpybonpoBonax.
f) Tloeroputs m.m. a), b), ¢), d) u e) s octanbHbix gonosHuTeabHbIX KKT. Ho-
MyCKaeTcst OAHOBPEMEHHO MPOBOINTH MOBEPKY HECKONBKHUX AOMOMHHUTEIbHBIX
KKT.

PesynbTaThl MOBEPKM CUMTAIOTCS MOJIOXKUTENbHBIMH, €CTH OTHOCHTENIbHAS BBIYHC-
JMTENIbHAS TIOrPEIIHOCTD JOMONHUTENbHBIX H3MEPUTENbHBIX KAHAJIOB KOJMYECTBa
TEeMnoThl He npesbliuaer 0.1 %.

5.5.3.6. Omnpenenenne OCHOBHO# OTHOCHTEBbHOM MOrPELIHOCTH TEMIOCYETYHUKA NIPH H3-
MepeHUHM aBjIeHUsA Oe3 yueTa NorpeLHocT! npeodpasosarens aasiequs (I11T).

JlaHHBIA MyHKT BBINOJIHAETCS TOJLKO NpH noBepke KM-5, yKOMNEeKTOBaH-

HbIX peoOpa3zoBaTeNsiMU AaBJIEHUS.

a) TloaxmounTs K BXOAY MOBEPSIEMOro M3MEPHTENBHOTO KaHana nasneHus (K0
xanubparop Toka (cM. Ilpunoxenne 1);

b) ITonate Ha Bxox mosepsiemoro KJI Tok, COOTBETCTBYIOINMI 3HAYEHHIO JaBiIe-
Hus 0.25-Pmax, roe Pmax — Bepxuuii npepen npeoGpa3osarens OaBleHUS,
Hcnone3yemoro B faHHoMm KJI;

c) CuuTath C MHIMKATOpPA TEMIOCUETHKA WK ¢ noMowybio ITK nokazaHus npu
HU3MEPEHUH HaBieHus rnoeepsembiM K/I;

d) OnpenenuTb OCHOBHYIO OTHOCHTENBHYIO OrPELIHOCTb TETIOCUETYHKA TIPH
u3MepeHuH nasnenus Ge3 yuera norpewnoctu ITJ] no popmyse:

Pu-P3

6P =——""-100%, 22
s o (22)

rae Pu - nokazanus Teruocyerdnka, MIla, npu u3sMepeHH# NaBIEHHUS,
Ps3 — 3ajanHOe B nyHKTe a) 3Ha4eHue napjieHus, MITa.

e) Ilosropure nynkre b), ¢) u d) Bo BTOpOI (P3=0.5-Pmax) u B TpeTnei
(P3=0.9-Pmax) noBepoYHBIX TOYKKAX,
f) TIosropurs nyHkTHI b), €), d) 1 €) ans ocTanbHex KT,

PCSYJIbTaTbl NOBEPKH CHUTAIOTCA IOJIOXKUTEIBbHBIMU, €CJIM OCHOBHasi OTHOCH-
TE€JbHAas TMNOrPEelIHOCTb TEIJIOCYEeTUHKA IIpU  HU3MEPEHHH HaBIIE€HUA Oe3 ydyera
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5.53.7.

norpewmxoctu I1J] He npeseinaer = 0.5 % B auanasone 1< Pmax / P <100, rae
Pmax u P - BepxHuil npenmen pnaT4Mka [aBJE€HUsT W TeKyllee 3HAYCHHE
M3MEPSIEMOTO [aBJIEHUsA.

Onpenenenne OCHOBHO# MOrPELIHOCTH TEMIOCUETYHKOB NpHU NpeobpazoBaHuH
M3MEPHUTENbHOW HH(POpMALKHU B TOKOBBIH MM HaCTOTHBIA CUTHAIL

JlaHHBIH YHKT BBINOJHSAETCS TONbKO Npu nosepke KM-5, cHabxkeHHbIX TOKO-
BBIM MJIM HYAaCTOTHBIM BBIXOAOM.

a) IlomroroButs KM-5 k usmepenusim no 1. 5.5.1;

b) Cobparb aexTpHUUECKYIO CXeMy NOAKIIOUEHUs] U3MEPHTENbHBIX NPpHOOpPOB
NpH TNOBepKe TOKOBOTO (4aCTOTHOrO, HMMysbcHOro) Bbixoga KM-5
(cm. ITpunosxenue 1)

c) 3ajaTh 4YMCJIEHHO 3HAYEHHE U3MEPSIeMOro napamerpa X3, COOTBETCTBYIO-
1ee nepBoit nosepouHoi Touke X3 = 0.2-Xmax (Hanpumep, €ClH BBIXOZA-
HOM CHUTHaJl NMpONOpUUOHANEH PacxoAdy, 3alaTh 3HadeHHe pacxomga G3).
3HadeHHe X3 3a1aBaTh [0 METONMKE, NMPUBENEHHOI B PO

d) HsMmeputb napameTpri BBIXOOHOIO CUIHajia MO METOAMKE, MPUBEAEHHOM B
P3

e) OnpenenuTb OCHOBHYKO MOrPeLIHOCTb TEIUIOCHETYHKOB NpPH npeobpaso-
BaHUM M3MEPUTENbHOW MHGOpMaUMKM B TOKOBBIM, YaCTOTHBIA WM HM-
MyJILCHBIM CUTHAJ MO clenyowuM Gopmynam.

OCHOBHYI0 MPUBENEHHYIO MOTPEIHOCTD TEMIOCYETYHKA MPY MPe0OPa3oBaHHU

H3MEPSAEMOro NnapameTpa B BBIXOAHOMN 3JIEKTPUUYECKUH TOKOBBLIH CHIHAJI OII-

penensTs no gopMmyne:

Ibix — I(X3)

yIBbIX = ———— " -100%, (23)
I(Xmax)-1,

rae /BbIX — U3MEpeHHOE 3Ha4YEHHE TOKa, Ha TOKOBOM BbIXOJ€E TEIIOCYETUUKA,
MA;
I(Xmax)—ToK, COOTBETCTBYIOLIHI MaKCHMaIbHOMY 3HAYEHHIO
M3MEPSEMOTO napamerpa, MA;
I(X3) —TOK, COOTBETCTBYIOLUMH YCTAHOBIEHHOMY 3HAYEHUIO
u3mepsiemMoro napamerpa, MA: I(X3) = lo + K1-X3,

Io—TOK, COOTBETCTBYIOLIMIT HYIEBOMY 3HAYEHHIO M3MEPAEMOTO r1apa-
MeTpa, MA;

K, MA/(en. usm.) - koadpuumeHT nepecyera 3HaUEHHUs U3MEPIEMOTO
napaMeTpa B BLIXOAHOH TOKOBbIH curHan. KT 3anaercs u Mo-
nuduurpyerca B nyHkTe MeHio «Ilapamerpsl npu6opa»,
el. M3M — eAMHHIIA U3MepeHHUs u3MepsieMoro napamerpa. Ha-
NpUMeEp, €CJIK BLIXOLHON CUTHaJl NPONOPLUHOHAJIEH PaCXOdy
en. u3M = M'/u.

OCHOBHYI0 NPUBENEHHYIO MOrPELIHOCTD TENIOCYETYHKA TIPU TIPeoOPa30OBaHHK
H3MEPAEMOro napamerpa B BLIXOJHOMN 3JIEKTPUUYECKHI YACTOTHBIA CUIHAJ Ol
penenars no Gopmyine:

FBbx - F(X3)

yFBBIX =
F(Xmax) - F|

-100%, (24)

rae F'BbIX — U3MEPEHHOE 3HAYEHHE YACTOTH! Ha YaCTOTHOM BBIXOJE TEILIO-
cyeruuka, I'L;
F(Xmax) - yactora, ['li, cooTBeTCTBYIOMAs MaKCHMaJIbHOMY 3HaY€HHIO
M3MEpPSIEMOTO NMapameTpa,



Meroayka nosepkM Termiocyeruukos KM-5 19

5.5.3.8.

F(X3) - yacrora, [, COOTBETCTBYIOLLAS] YCTAHOBIEHHOMY 3Ha4E€HHUIO
U3MepsieMOro MapaMerpa,
Fo - vactoTa, ', COOTBETCTBYIOIIAS HYJIEBOMY 3HaYEHHIO U3MEPAEMO-

ro napamerpa, I'u; F(X3) = Ku- X3,
Ky, T'w/( en. u3m.) - koapdHuumeHT nepecuera U3MepsAEeMOoro mna-
paMerpa B BbIXOAHO# YaCTOTHBbII CUTHAJI,
ell. U3M. — eIMHHLIA U3MEPEHUs U3MEPSAEMOro napaMeTpa.
Ku 3apaercs u Mmoauduuupyercst B myHkre MeH10 «Ilapamerpbl
npubopa».

f) Ilosroputs nyHkthl ¢), d) u €) Bo Bropoit (X3 = 0.5-Xmax) u B TpeTbei

(X3 = 0.9-Xmax) noBepOYHbIX TOUKKaX.

PeByanaTbl TMOBEPKH CUHUTAIOTCA MOJNIOXKATENbHBIMH €CNIA Y TEIUIOCHCTYHKOB,

CHabOXXEHHBIX TOKOBBIM (4aCTOTHBIM) BBIXOJOM, MPHMBENEHHAs MOTPELIHOCTh MPHU
npeobpa3oBaHUHK U3MEPSIEMOro fnapaMeTpa B BbIXOOHOW 3JEeKTPUYECKHI TOKOBbIH
(yacToTHbiii) curuaa He npessiwaer + 0.5 %.

OnpeneneHre OTHOCUTENBHOM MOrpeIHOCTH NPY U3MEPEHUU BPeMeHH HapaboT-

KH.

a)
b)
c)

d)

g)

Coenunuts Bxox «Ctapt/Crom» KM-5 1 BXOJ 3J1eKTPOHHOrO CEKyHIOMEpa
0.

Boiitu B pexxum «Ilosepka» (cm. PD)

Hcxonno cexynnomep obnynuts. ITogare curnan «Crapm» (HanpsokeHue
+12B) Ha koHTakThl "+SS" u "-S§" KM-5 u Bxon OC. IIpu s3tom KM-5 u 3C
HA4HYT OTCYET BPEMEHHU.

Yepes 1000 ¢ nonars curHan «Ctom» (CHATh HanpsibkeHue +12B ¢ KOHTakTOB
"+S88" u "-SS" KM-5 u Bxona 3C). IIpu arom KM-5 u OC ocraHOBSAT OTCUYET
BPEMEHHU,

Cumrats nokazannst KM-5 (Tssu,cek) 1 nokasaHus 3J€KTPOHHOTO CEKyHIO-
mepa (Tss3, cek).

OnpenenuTs OCHOBHYIO OTHOCHTENBHYIO MOTPELIHOCTD TIPU U3MEPEHHH Bpe-
MeHH HapaboTku no ¢popmyie:

_ Tssu~Tsso

ST 1100%, (26)

Tssa

PesynbTaThl NOBEPKH CUMTAIOTCS MOJIOXKHUTENBHBIMH, €CJH OCHOBHAA OTHOCHTENb-
HOM MOIPEIIHOCTH NPU U3MEPEHNH BpeMeHH HapaboTku He npesbimaer + 0.005 %.

5.5.4. Onpenenenne NOrpemHOCTH KOMILIEKTA TepMonpeoGpasosaTeneii, BXOASMHAX
B coctas Ub.

5.5.4.1. Onpenenenue CONPOTHBIEHHS U3ONALHHY.

Conpotusenune uzonsauuu mexay sbisofamu I1T W 3alMTHOR apMaTypoii on-

peacnuTe NpH ABYX HAMpPaBJIEHUAX MPHJIOXKEHHOI0 UCIBITATEIBHOIO HaNPAXEHUA

100B.

HUA MOTPELIHOCTH KOMIUIEKTA NPH U3MEPEHMHU Pa3HOCTH TEMIEPATYpP OMNpENEsTh

ConpoTuBrnenne U30sUMH DOMKHO ObITh He MeHee 100MOM |

5.5.4.2. OnpeneneHye METPONOrMYECKHX XaPAKTEPUCTHK

Mertponoruueckne xapakTepUCTHKH- OTKIOHEHHS HHANBHAYAIbHbIX CTATHYE-
ckux xapakrepuctuk (MCX) ITT xommnekra ot coorsercrayromeit HCX u 3uaue-

b

MCHOJb3yst UHAWBMAYanbHble A1 Kaxaoro IIT komnnekra koapduunents: HCX.
5.5.42.1 Onpenenenvie conporusnennii INT kommiekTa B TPeX TOYKax AUana3oHa H3Me-
PeHUs TeMIepaTypsi.
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a)

Hns xaxgoro IIT koMmniekTa A0JKHBI ObITh ONpeneaeHbl 3HaueHust CONPOTHBIIE-
HUs NIPU TPEX TeMIepaTypax AuarnasoHa U3MEpeHHH.
Temneparypbl 1OJDKHBI BHIOHpaTHCs cornacHo m. 5.5.2.

b) Ilpu usmepenusix conporuenenust Tok depes 1T noswkeH ObITh TAKUM, YTOODI

55422

5.5423

paccenBaeMasi MOIIHOCTh He npesbiana 0,1 MBT, a I1T 6b11n norpyxeHs! B
XKMJIKOCTHbIE BaHHbI TEpMOCTATOB Ha ryOuHy He MeHee 1,21 min, i€ Liin-
MHHHMMaJlbHas riyOuHa NOrpy>XXeHus.

Ilo TpeM nosryyeHHBIM napaM 3Ha4€HUH CONPOTHBIEHHE-TEMNIEPATYPA U1 KaX-
poro IIT koMmnekTa U3 CUCTEMbI TPEX JIMHEHHBIX YPABHEHUH PaCCYMTATD 3HaYe-
Hus ko3 duuuenros UCX - Ry, A u B:

R =R,-(1+A-t+B-1%), (27)

3neck Ry - conporusnenue [T (uysctBurenpHoro anemenTa I1T) npu temnepa-
Type ¢. Insa yersipexnposoausix [IT  R=R,, rae R, - 3HaueHue
CONPOTHUBJEHMUS, NOJYYEHHOE NPY U3MEPEHWH;
Pewrenue cucremel ypasHeHuit npuseneHo B Ilpunosxenuu 4.
Onpepenenne orknonennit UCX IIT xomnnexra or HCX.

Coorsercraue I1T koMmekTa yCTaHOBJIEHHOMY Mpeney JOIyCKAeMOro oT-
knoHenusi ot HCX onpenensars, paccuntsias otkioHenus UCX B Temneparyp-
HOM 3KBHMBAJIEHTE OT HOMMHaJIBHOH cTaruyeckoit xapakrepuctuku no 'OCT
6651-94 B Hauane, B cepefiHe U B KOHLle TEMIMEPATypPHOro OUaNa3oOHa M3Mepe-
HUs.

BrruncnenHesle OTKJIOHEHHs] He ROJKHbI MPEBbIUATH 3HA4Y€HHIl YCTaHOBJIEH-
HBIX MPENeNos.

Onpenenenue 3Hauenuit norpewrHoctH koMruiekra I1T npu u3MepeHun pasHOCTH

TEMIepaTyp

a) 3HayeHHs OTHOCHUTENbHOM morpemwrHocTu komruiekTa [1T npu u3MepeHHu pas-
HOCTH TEMIIEPATYP ONpenesiTh 1o opmyie:

— (tul —tuz) _(tl "tz)
5At tl ) s (28)
Hunexcer “ul” u “u2” oTHOCATCA K “H3MepeHHbIM” 3HAYEHHAM TEMIIEPATYP
Ha noxarouiem Tpydonposone 17 u obparHom Tpybonposone “2”,
“neficTBUTENbHBIE” 3HAYEHUS TEMIIEPATYP B KOTOPBIX COOTBETCTBEHHO t; M I, .
b) 3HaueHus TeMnepatyp t, onpenensTs o Hopmye:

2

1, =(—A,, + A2 +4-R /R, —1)/2-B~ (29)

B ¢opmyne (29) Ro, - HomuHanbHoe conpotusenue IIT npu 0 °C, 4, u B, -
HOMHHaJIbHbIE 3HAYEHHUs TEMIIEPATYPHBIX KOIPDHLHNEHTOB CONPOTHBIIEHMS
nnatuHosoro IIT o 'OCT 6651-94 anst rpagyMpOBKH COOTBETCTBYIOLIETO
tHna (Wio=1.385 wmm Wi0=1.391).

Hns TIT ¢ Wigo=1.391 : 4,=3.9692*10°°C" ; B,=-5.8290*107 °C? ;

s ITT ¢ Wigo=1.385: 4,=3.9083*10” °C™ ; B,=-5.7750*%107 °C?2.
Conpotusnenue Rt nns Temnepatypsl t (“eficTBUTENLHOR® TeMMEPaTyYph B
JaHHOM TOUKe) paccunTbisaTh s Kaxaoro IIT no ypasnenmo (27) ¢ ucnons-

30BaHKueM koadduuuentos UCX, onpepenenHsIx no 1. a).

¢) 3HaueHHs MOrpemHocTy & a¢ BRIYMCIIATD JJ1s1 JOCTATOYHOIO KOJIMYECTBA TO-

Y€K BHYTpH 001aCTH, OnpenensemMon AUana3s0HOM TEMIIEPATYp M AUANa30HOM
pasHocTH Temnepatyp komruiekra IIT. TIpu sToM mutst TeMnepatyp t, (o6pat-
HOTO MOTOKa TerIoHocuTes) Bbime 80°C y4UTBIBATE TOBKO Pa3HOCTH TEM-
nepatyp Bbiuie 10°C.

Cxematureckoe u3obpaskeHue 310l 061aCTH NPUBEAEHO B Ipunosxxenuu 4.
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3HaueHus norpewHocTd kommexra I1T npu usmMepeHUH pa3sHOCTH Temrepa-
TYp He LOJDKHBI NPEBbIIATh 3HAYEeHHH, yKa3aHHbIX B Tabnuue Sa npu UCrnoaL30Ba-

Hu KTIITP u B Tabnuue 76 npu npumernenun KTCII-P.

Tabauua 7a
Kracc Ilpenen IIpenen
BHYTPH JIOIMyCKaeMoM JAONYCKaeMOH
TUIA abcomoTHo# OTHOCUTENIbHOW MOrpeLIHO-
KOMILI. NOrpeHoOCTH CTH
komnunexra I1T Ay, °C komnnexta [T
6A[’ %
1 +(0.05 + 0.001-At) (0.1 + 5/At)
2 #(0.1 + 0.002-At) (0.2 + 10/At)
Tabauua 76
Knacc IIpenen Ilpenen
BHYTpH ponyckaemoi gonyckaemMoi
THNA abcomoTHOM OTHOCHUTEJIbHOM MOrPeLIHO-
KOMILIL. NOTPELIHOCTH CTH
koMmmiekra ITT Ay, °C komrmnexta I1T
6Al: %
1 +(0.03 + 0.002-At) +(0.2 + 3/At)
2 +(0.06 + 0.005-At) +(0.5 + 6/At)
3 +(0.09 + 0.005-At) +(0.5 + 9/At)

6. OdopmiieHHe Pe3yIbTATOB NOBEPKH.

Tennocuerunky, npoureALIe NOBEPKY C MOJOXKHUTENbHBIMK PE3YJIbTaTAMHU NOMyC-
KArOTCs K 3KCIUTyaTalHu.

Pe3ynbTaThl NOBEPKM TEMIOCHETUMKOB HEOOXOAMMO 3aHECTH B MACMOPT U MPOTOKON
noBepkH, odopMiseMblii MO MPOU3BOJBLHON dopMe.

ITnomba ¢ OTTHCKOM MOBEPUTENBHOTO KJI€HMa JOJKHA CTABUTLCS B MECTAX, Mpe-
MATCTBYIOLMX AOCTYIY K PEryIMPYIOLIMM JJIEMEHTAM TerulocyeTurka. Mecrta riuomou-
pPOBaHHA AOJOKHBI COOTBETCTBOBATL TPEOOBAHUAM TEXHUUYECKOH NOKYMEHTALIUH.

ITpu BBIMyCKE TEMIOCHETYNMKOB U3 NMPOU3BOACTBA MIIK PEMOHTA, & TAKXKE NPH MX Ie-
PHOAHYECKOHN MOBEPKE B NACMopTe HEOOXOAUMO CAENATD 3aIIHCh O Pe3yJIbTaTax [OBEPKH,
H NOCTaBUTb NOANUCH MOBEPUTEIs, NPOM3BOAUBLIETO NMOBEPKY C HAHECEHHEM OTTHCKA
NOBEPHUTENBHOTO KJIeHMa,

IIpu OTpHLATENBHBIX PE3yNbTaTaX NOBEPKH TEMIOCYETYUK HE JOMYCKaTh K MPUMe-
HEHUIO.

B nacrniopre (111 1OKyMeHTe, €ro 3aMeHsIIOLIEM) [IPOM3BECTH 3aMKUCh O HEMPUIrOl-
HOCTH TEIUIOCYETHHKA, MOBEPUTENBHOE KJIEHMO MOracHTh, MIOMOY CHSTB.

Ha tennocueruuk, He npowlenwmnii noBepKy, BbIAATH U3BELIEHHUE O HEMPHIOJHOCTH
U U3DBATb U3 IKCITyaTaLMH.
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NPUIOXXEHHE 1
SJIEKTPHUYECKUE CXEMbI ITOAK/IOYEHMA U3MEPHUTEJIBHBIX ITPHBOPOB

ITPU TIOBEPKE KM-5.

Tokoswiit +1 O—
BBIXOZ

BonbeT™meTp brnok nuTaHus
10...24B
RH
L O+ Un
100 Om
—O - Un

KM-5 -1 o—

a)

Puc. ITla. Dnexrpudeckas cxeMa NMOAKIIOYEHHUS U3MEPUTENBHBIX MPUOOPOB NMPU NOBEPKE

AKTHBHBLIA
YaCTOTHBIN

BBIXOJ
KM-5

+F O

TOKOBOro Bbrxona KM-5.,

YacroTomep

-F o

Puc. I116. DnexTpuueckas cxeMa MOAKIIOYEHHUS H3MEPHTENILHBLIX IPUOOPOB NPH MOBEPKE
4acTOTHOro Bbrxona KM-5.

HUmMnynecHblit O

BbIxog KM-5 o

Bxon +SS O

YacroTomep
(B pexxuMe cueTa UMITYJIbCOB)

@— O

crapr/cTon _§S o

Puc. I11B. DnexTpuueckas cxema MOAKIIIOUEHHUS H3MEPUTENBHBIX TIPUGOPOB NpH
onpoSoBaHUM UMITYJILCHOTO Bbixoaa KM-5.

CexyHnanomep
3JIEKTPOHHBIN

N

Bxon

KaHaJla NaBjieHus
KM-5 -

usmeputensHoro TP O

12 B Bnox
12B NMATaHUSA

P O

Kanu6patop
I=0...20MA TOKa
7ay —O+1
—0 -1

Puc. ITlr. Dnektpuyeckas cxema NOAKIIOUEHUS H3MEPHTENbHBIX npubopoB npu noBepke
H3MEpHUTENBHOro KaHaja gasienus KM-5.
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NPUIOXEHHE 2
3HAYEHMSA IDIOTHOCTH U SHTAJIBITUU TEIUIOHOCHUTEJIA B TIOBEPOYHBIX
TOUKAX.

TenmoHocHTEND Temneparypa AbcosoTHOe IInoT- DHTaNbNUA
naB.ﬂeHHe HOCTBH
t, Pa6c, Pabc, P, h, h,
°C MIla Kkre/em? Kr/M> kJDK/Kr | Kka/Kr
Bona 150 1.07873 11 917.39 632.458 151.06
Bopa 40 1.07873 11 992.64 168.435 40.23
[leperpeTslii nap 400 0.5 5.09858 | 1.61996 | 32723 781.576
HacebieHHblil nap 150 0.4761 485487 | 2.54777 | 27459 | 655.847

3HAUEHUA KO3OOULIMEHTOB K, 1 Kp.

3nayenus kospduurentos K, u Kp, yuuThiBarommx BIMsHUE TEMNEPATYPhl U JABJIEHUS HA
SHTAJIBIHIO M [UIOTHOCTD Napa ONpenenstorcs rpagrentom dynkumi p(t, P) u h(t, P) npu 3apau-
HBbIX 3HAYEHHSIX TEMIEPATYPbI U [ABJIEHHUS:

N o o h
K, =P .@_._l_q_gl?_.l
oP p OP h

NPUJIOXEHHUE 3

BBIBOP 3HAYEHUS BECA MMITYJILCA [TPH OITPOEOBAHMHA
MMITYJIbCHOI'O BBIXOJA KM-5.

Jns BeIOOpa 3HaYeHUs Beca umyibca Ku ¢ yuerom MakcMMallbHOrO 3Ha4€HHMs pacxoja B Tpy-
6onp03011e, KOTOpOMY COOTBETCTBYET BbIXOIIHOFl l/IMrIyJIbCHbIﬁ CUTHaJI, MO>XHO BOCNIONb30BATHCA
dbopmyioi:

3
Ku[M*/1M11] = Guax[M*/1]/(3600-Npux[Mr/cex]) = Gax[M*/4]/360000
rlle Nmax — MAakCHUMaJIbHO€ YHUCJIO UMIMYJIbCOB B CEKYHAHOM HHUKJIE BBIXOAHOT'O HUMITYJIbCHOTO

curHana (B nayke UMIyJabCOB), Npax =100.
Ghax - MAaKCUMaJIbHOE 3HaUEHHUE pacxoja.
PexomennoBaHHbie 3HaueHUs1 Ku B 3aBUCUMOCTH OT Gax NpUBENEHB! B TabmuLe.

Gmax, Kn, Kn, Gmax, Ku, Knu,
M’ /a [v’/umn] [1/umn] | M/ [M’/umn) [1/umn]
2 | 0.0000056 0.0056 16000 0.04445 44 .45

2.5 0.000007 0.007 40000 0.1112 111.2

16 0.000045 0.045 60000 0.1667 166.7

40 | 0.000112 0.112 160000 0.4445 444.5

60 0.000167 0.167 250000 0.6945 694.5

160 0.000445 0.445 1000000 2.778 2778
250 | = 0.000695 0.695 1600000 4.445 4445
1000 0.002778 2.778 2500000 6.945 6945

- 2500 0.006945 6.945 4000000 11.112 11112
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NOPHJIOXKEHHE 4

Pemenne cucremMbl Tpex JIHHEHHbIX YpaBHeHHI npu onpeaenenun ko3gpuuuentos HCX nin
IIT komnaexra.

Koaddpuuuents: R(0), A u B paccunThIBaloOTCS MO ypaBHEHHSM:!
R(0)=Dro/D ; A=Dga/Dro; B=Dgrs/Dkro,
rae D, Dy, Dra, Drs - onpenenurens 1 COOTBETCTBYOLIHE anrebpandeckue JOMONHEHHs CHCTe-
MBI TPEX YpaBHEHUH 11 HCKOMBIX KO3 PHULIHMEHTOB

1 4 ot
D=det | 1 t5 & | =(t*: - t22*) - (t*t5% - t.7%6) + (662 - t12%);
1ty t5°
Rt >
Dro=det | R, t; % | =R * (%7 - 7% t)-Ro* (¥ - 173 Ro* (1%t - t7*),
R; t3 t32
1 Rl t/?
Dra=det | 1 R, t?]= Ra*ts” - Ry*2)-(Ri*ta% - Ra*t, ) +(R*t” - Ro*tr?);
1 R; t?
1 t1 Rl
Dgp=det | 1 t, R, | = (t2*R3 - t3*R2) - (t1*R3 - t3*R1) + (tl*Rz - tz*Rl);
1 t3 R3

IToncTpoyHble MHAEKCH 1, 2 M 3 OTHOCAT BEJIMYMHBI K COOTBETCTBYIOLLEH TOUKE MOBEPKH.

I'pannnbl 0671aCTH KOHTPOIs norpemHocTy kommiaexkta IT
B KoopauHaTax (At-t;), (At=t;-t;)

t; - TEeMnepaTypa B noaaroleM TpybonpoBOae CUCTEMBI TEMLIOCHAGKEHUS
t2 - Temnepatypa B 06paTHOM TpyGONpoOBOEe CUCTEMBI TEILIOCHAOKEHHS!.

AL°C

At

10
Atmin

a
—p-

trnin tmax"Atmax 80 tmax - 10 t2; OC




