®enepanbHOE rocyIapcTBEHHOE YHHTAPHOE NPEANPHATHE
«Bceepoccuiicknii Hay9YHO-HCC/IeI0BATENLCKHIl HHCTHTYT MeTpoJorun uMm. /L. Menaeneesa»
OI'YIl «BHUHUM um.JI.H.MenaeeeBa»

['ocynapcTeenHas cucTemMa obecneueHns eJMHCTBA H3MEPEHHi

IIpeoGpasoBaTenu METEOPOIOTHYECKUX [TAPAMETPOB
nopoxxHoro nokpeitus IRS31Pro-UMB

Mertoauka nosepku

MIT 2551-0206-2019

PykoBoauTens npobnemHoi naGoparopuu
METpOJIOrHYecKoro obecneveHus
METEOPOJIOrHYECKHX CHCTEM H3MEPEHHH

A \/ —  B.IL Koeaiskos

Cankr-Ilerep6ypr
2019r.



HacTosimass MeToiMKa MOBEPKH paclpoCTpaHseTcs Ha npeobpas’oBaTeNd METEOpPOJOrHYECKHX
napameTpoB 10poxkHOro mokpeiThs IRS31Pro-UMB (nanee — npeoGpasosatenn IRS31Pro-UMB),
usroroputens ¢upma «G. Lufft Mess- und Regeltechnik GmbH», I'epmanns, npennazHadeHHsie s
M3MEPEHHH TEMNEpaTypbl MOBEPXHOCTH JI0POXKHOIO MONOTHA, TEMIIEPATYPhI TOYKH 3aMEP3aHUs KHIKOH
CMECH Ha MOBEPXHOCTH JIOPOKHOTO MOJIOTHA (Ja/iee — TEMIepaTyphl TOYKH 3aMEP3aHMs ), TONMIMHEI CJI05
BOJAHOH IUICHKM Ha MOBEPXHOCTH [OPOXHOTO MONOTHA. METOJMKOH MOBEPKH MNpeIyCMOTpeHa
BO3MOXHOCTB MPOBEICHHS MOBEPKH U1 MEHBIIETO YUC/IAa H3MEPAEMBIX BETHYMH.

Wurepsan Mexay nosepkamu 1 rog.

1. Onepaiiuy NoBepKu
Tabnuua 1
Homep nynkra| IlpoBeaenue onepauun npu
HaumeHnoBanue onepamuu AoKyMeHTa 0 | [lepeu4Hoii | [lepuoauueckoii
NOBEPKE NIOBEPKE TIOBEpKE
BHewHuii ocMoTp 6.1 + +
OnpoboBanue 6.2 L +
IloaTBEpAKACHHE COOTBETCTBHS MPOrPAMMHOIO 6.3 % -
obecrneyeHus '
Onpenenenne METPOIOrHYECKMX XapaKTEPHCTHK TTPH
H3MEPEHUH:
- TEMIIepaTyphbl IOBEPXHOCTH JOPOKHOTO MOJIOTHA; 6.4.1 + -+
- TEMIIEPaTyphl TOYKH 3aMEP3aHHA; 6.4.2 + +
- TOJILIHHBI CIIOSA BOAAHOMN MJIEHKH Ha MOBEPXHOCTH
JOPOKHOrO MOJIOTHA 6.4.3 + +
[1pu oTpHLaTENEHLIX pe3yNbTaTax OJHON W3 Onepaliyii MOBepKa MpeKpaliaeTcs.
23 CpencTtea noBepku M BCrioMoraTenbHoe o6opyaoBaHue
Tabnuua 2
HaumeHoBaHue cpe/icTBa MOBEPKH H MeTponoruyeckne XxapaKTepHCTHKH
BCIIOMOraTeIbHOro 000pyA0BaHUs JluanazoH u3MepeHHii [TorpemnHocTs

TepmomeTp umdporoit manorabapurtasiit TLIM ot -50 °C po +200 °C
9410 c Tepmonpeobpazoeatenem TTLI01-180, (mmameTp 3 MM, 1SIHMHA % (0,12+0,0005/t)) °C

€rHCTpaLMOHHbIH HoMep 32156-06 MOHTaKHOH 4acTd 10 MMm)
IIranrenuupkyns LILI-1, perucTpaunoHHbIi
somep 00260-05 ot 0 MM 10 150 MM +0,05 MM
Knumatnaeckas kamepa TXB-150 ot -60 °C go +100 °C =22
Boaueiit pacteop MgClz MACEQUAR KON SRIpIIN -

1,9 %; 14,9 %:; 20,6 %
Bopa auctunmuporannas no 'OCT 6709-72 - -

- =
[Tpu6op komGuuKMpoBanHslii TESTO 622, OZT 11%1,111?);6500/:(: 234;::
perucTpalHoHHbIi Homep 53505-13 ot 300 10 1200 r1a 2

2.1. CpezcTBa NOBEPKH IOKHBEI HMETh JEHCTBYIOLME CBUAETENLCTBA O MIOBEPKE.

2.2. lomyckaeTcs NPUMEHEHHE aHATOTMYHBIX CPE/ICTB MOBEPKH, OGECNEYMBAIOLIMX ONpE/eTeHHE
METPOJIOrHYECKHX XapaKTepHCTHK moBepseMoro npeobpasoparens IRS31Pro-UMB c¢ tpebyemoii
TOYHOCTBIO.

3. TpeGopanus k kBanudukaLmuu nosepurene 1 TpeGoBaHKus 6€30NaCHOCTH.
3.1. K npoBeseHuio mMoOBepKM JOMyCKAlOTCH JIMLA, ATTECTOBAHHBIE B KayecTBE IOBEPHTENeH,

H3Yy4YHBIIHE HACTOALLYI0 METOAMKY M 3KCIUTYaTALMOHHYIO JOKYMeHTaluio (nanee D]I), mpunaraeMyio K
npeobpasosaremo IRS31Pro-UMB.



3.2. Tlpu npoBeIeHHH MOBEPKH AOJIKHBI COOMIOIATHCH:
- TpeboBanus 6e3omacHoctr o [OCT 12.3.019;
- TpeboBaHKA 6€30MaCHOCTH, H3TOKEHHBIE B IKCTUTyaTALHOHHOM JOKYMEHTALHH.

4. Vcinous nosepku
IIpu noBepke A0KHEI OBITE COOMIOACHBI CIEAYIOIHE YCIOBHA:
- TeMnepaTypa Bo3ayxa, °C ot -25 no +25;
- OTHOCHTEJIbHAsA BIaXHOCTb BO3yXa, % ot 30 no 80.
- aTMocdepHoe naBneHwue, rlla ot 950 no 1050.
5 [ToaroToBka k noBepke

5.1. IIpoBepuTs KOMIIEKTHOCTE Npubopa npeobpazoatens IRS3 1Pro-UMB.
5.2. llogrotosute K pabote u BKmMOYMTH nmpeobpasoBatens IRS31Pro-UMB cornacko 3]1. Ilepen
HayalioM Mmosepku npubop npeobpasosarens IRS31Pro-UMB nomxen paGotats He MeHee 30 MuH.

6. [TpoBeneHue noBepKu
6.1. BHeumnuit ocMoTp
6.1.1. IIpeo6pasosarens IRS31Pro-UMB He nomkeH MMETh MEXaHHYECKHMX TOBPEKICHHH WIH
HHBIX J€()EKTOB, BAMAIOLINX HA Ka4eCTBO paGoTsl.
6.1.2. CoenuHeHuss B pasbeMax NUTaHus npeobpazoatens IRS31Pro-UMB nomkHEl GbITh
HaJeKHbIMH.
6.1.3. Mapkuposka npeoGpasopatens IRS31Pro-UMB pmomkHa GbITe LEJOH, 4€TKOM, XOpOMO
YHTAaEMOH.
6.2. Onpo6oganue
[Tonxmounte npeobpasopatens IRS31Pro-UMB k HOyTOyKYy B coOoTBeTCTBHEM ¢ DI, BKIHOYHTE
npeobpasosarens IRS31Pro-UMB u npoepsTe ero paGoTocnocoOHOCTh IMyTEM MPOBEPKH O0TOOpaKEHHS
H3MEPHTENbHON HHPOPMALHH.
6.3. IloaTBepiK/ieHUE COOTBETCTBUS MPOrpaMMHOro obecriedeH s
Unentudukauus sctpoennoro I10 npeobpazosatens IRS31Pro-UMB ocymecTsiasieTcs myTeM
npoBepku HoMepa Bepcuu [10. Homep Bepcun otobpaxaercs npu 3agaHud komanasl «STATUS» mpu
MOIKJIIOYEHHH K npeobpa3oBaTenio nocpeacTBaM nporpammsl «Hyperterminaly.
6.4. Onpenenenne METPOJIOTHYECKHX XapaKTePHCTHK
6.4.1. TloBepka KaHala H3MEPEHHH TEMIEPATYpPHI IOBEPXHOCTH JOPOKHOIO MOJOTHA
I[lepBryHas W NepHOJMYECKasA MOBEPKA OCYIIECTBIAETCS B CIEAYIOLIEM MOPSIKE:
6.4.1.1. VYcranoeute nmpeobpasoarens IRS31Pro-UMB u Tepmomerp uH(pOBOW
manorabaputaeii  TLIM 9410 c¢ TtepmonpeoGpasopatenem TTLI01-180 (namee Ttepmomerp) B
KIHMaTHIeCcKylo Kamepy TXB-150 takum obpa3oM, 4TOOBI HX YyBCTBHTEIBHBIE 3JIEMEHTHI HaXOIWIHCh
KaK MOXHO OJTHXeE JpYr K IpyTy.
6.4.1.2. Togxmounte TepMOMETP K OIOKY H3MEPHTENBHOMY, MOAKIIOYHTE Mpeobpa3oBaTeib
IRS31Pro-UMB k HOyTOYKY cornacHo D]I.
6.4.1.3. TlocnenoBaTenbHO 3alaBaiiTe 3HAa4eHWs Temmnepatypbl B kamepe TXB-150 B natu
TOYKaX, PABHOMEPHO Paclpe/eEHHBIX 110 AHana3oHy H3MEpPEHHI.
6.4.1.4. ®ukcupyiite nokasanus npeobpazopatens IRS31Pro-UMB, Tuw, °C, M mokasaHus
TepmomeTpa, Tar, °C.
6.4.1.5. Onpepenute abCOMOTHYIO NOrPELIHOCTE H3MEPEHHH TEMIIEPATYPhl MOBEPXHOCTH
JopoxHoro nonotHa, AT, °C, no gopmyine:
AT = Tuau— T
6.4.1.6. Pe3ybTaThl CUMTAIOTCA MOJIOKHUTEIBHBIMH, €ClIH a0COMOTHASA MOrPELIHOCT H3MEPEHHMIA
TEMMEPATYPhI IOBEPXHOCTH JOPOXKHOrO MOJOTHA BO BCEX TOYKAX HE MPEBBILIAET:
AT <+0,5 °C

B cay4yae HeBo3sMOXHOCTM JeMOHTaka mnpeoGpasoBatens IRS31Pro-UMB nepuogmdeckas
NIOBEPKa NPOBOIMTCA HA MECTE 3KCILTyaTalliH B 3UMHHH NIEpHOJ clieyioiuM obpasoM:



6.4.1.7. YcranoBuTe TepMOMETP B pabouyio obnacts npeoGpaszosarens IRS31Pro-UMB.

6.4.1.8. Iloakmouute TepMOMETP K OJIOKY H3MEpUTENBHOMY, MOAKIIOYMTE Mpeobpa3oBaTes
IRS31Pro-UMB k HoyTGyKy cornacko D]I.

6.4.1.9. B Teuenue [ByX 4YacoB uepe3 Kakable 15 MHHYT (QHKCHpYHTE TNOKa3aHUs
npeobpasosarens IRS31Pro-UMB, Tusw, °C, u nokasanus tepmometpa, Tor, °C.

6.4.1.10 Onpenenute abCOMOTHYIO MNOTPENIHOCTh M3MEPEHHH TeMIepaTypsl MOBEPXHOCTH
JopoxHoro nonotHa, AT, °C, no popmyae:

AT = Tusu— Tox

6.4.1.11. Pe3ynbTaThl CYMTAIOTCA TNOJOXHMTENBHBIMH, €CIH abCONIOTHAA MOrpelIHOCTh

M3MEPEHHH TEMNEepaTyphl MOBEPXHOCTH JOPOKHOIO MOIOTHA BO BCEX TOYKAX HE MPEBBIIIAET:
AT <+0,5°C

6.4.2. IloBepka kaHana M3MEPEHHIT TEMNEPATYPbl TOYKH 3aMep3aHus

6.4.2.1. loaroroseTe Kk pabote npeoGpasosarens IRS31Pro-UMB. Ilepen HayanoM u3MepeHui
npeobpasosatens IRS31Pro-UMB nomken paGotats He meHee 30 MUHYT.

6.4.2.2. [lomecture B KaMMaTH4ecKyio kamepy TXB-150 npeoGpazosarens IRS31Pro-UMB u
TEPMOMETP.

6.4.2.3. Hanonaute paGouyio oGnacts npeobpasoparens IRS31Pro-UMB BoaHbIM pacTBopom
MgCl> ¢ maccoBoii koHuenTpauueii 1,9 %. [lomecTHTe 4YyBCTBHTENBLHBIM 3NIEMEHT TepMOMeTpa B
pabouyio npeobpasosarens IRS31Pro-UMB.

6.4.2.4. 3apnalite 3HaueHHWe TemnepaTyphl B KiuMaTHueckod kamepe TXB-150 pasnoe
muHyc 3 °C.

6.4.2.5. QOukcupyiite nokasanus npeodpasopatens IRS31Pro-UMB no kaHany wu3MepeHui
TEMINEPaTypbl TOYKH 3aMep3aHus, Fysy, W MOKa3aHUS TepMOMETpa, F,r, Ha 3KpaHe HOYTOYKa B TEYEHHH
BPEMEHH.

6.4.2.6 Ha rpaduke F,; OT BpeMEHH Hal/IWTe IUIATO, COOTBETCTBYIOLIEE MPOLIECCY 3aMEpP3aHHus.
Onpenenure 3HaUYEHHWE TEMMEPATYphl TOYKH 3aMEP3aHHUs PacTBOpa, KaK Cpe/iHee 3HaYeHHE TeMIepaTyphl
3a BpeMs Tpoliecca 3aMep3aHHs.

6.4.2.7. TloBropuTe H3MepeHHs JIA BOAHBIX pacTBopoB MgCla ¢ MaccoBoif KOHLEHTpalmei
14,9 %, 20,6 % npu ycraHoBneHHOH TeMmnepatype B Kamepe TXB-150 paBHo# muHyc 20 °C ¥ MHHYC
35 °C cooteercteenHo. [IpeaBaputensHo akkypaTHO mpomoiite paGouyio obnacte npeoGpaszoBatens
IRS31Pro-UMB auctunnupoBanHoii Bonoii no 'OCT 6709-72.

6.4.2.8. Boiuvcaute abcomotHyo AFas, °C, U OTHOCHTENBHYIO AFomy, %, NOrpeIIHOCTH
H3MEpEeHHH TeMNepaTyphbl TOYKH 3aMep3aHus 1o GopMyam:

AFuse = Figi— Fom
AF;M"=FM-F;M
F

am
6.4.2.9. Pe3ynbTaThl CUMTAIOTCA [ONOXKHTENbHBIMH, €CJIM MOTPEIIHOCTh H3MEPEHHH
TEMINEpaTyphbl TOUKH 3aMep3aHHs BO BCEX TOYKAX HE MPEBbIIIAET:
AFomy <£20 %, B nuanasone ot -40 10 -2,5 BKIIOY.;
AFas. <£0,5 °C, B nuanasone cB. -2,5 1o 0 °C

B cinyuae HeBO3MOKHOCTH JaeMoHTaxka npeoOpasoBatens IRS31Pro-UMB nepuoanueckas
NOBEPKa MPOBOJMTCA HA MECTE 3KCIUIyaTalldid B 3MMHHMH MEPHOI NpPH TEeMIEpPaType OKPYMXalolero
BO3/1yXa He Bhile +5 °C cneayioummm odpazom:

6.4.2.10. Hanonuute pabovyro obnacte npeobpaszosartens IRS31Pro-UMB BoAHBEIM pacTBOpOM
MgClz> ¢ maccoBoit koHueHTpauued 1,9 % c cooTBeTcTBYIONIEH TeMrnepaTypoil 3aMep3aHus PaBHOM -
1,0 °C.

6.4.2.11. ®ukcupyiite nokasanus npeotpasosarens [IRS3 1Pro-UMB, Fisu.

6.4.2.12. TloTopHTe M3MEpeHHs ANi BOAHBIX pacTBopoB MgCl: ¢ MaccoBoi KOHLEHTpauuen
14,9 % n 20,6 % c cooTBETCTBYIOIMMH TEMNEpaTYpaMy 3amep3anus paBHbIMH -17,2 °C u -33,6 °C.



6.4.2.13. Bouuciaure aGcomoTHY0 AFus, °C W OTHOCHTENBHYIO AFomy, % NOTpEIHOCTH
M3MEpEHHI TEeMIepaTyphl TOUKH 3aMep3anus 1o GopMyiam:

AF‘aﬁc = FlBM_FBM
e
E

am
6.4.2.14. PesynbTaThl CYMTAIOTCH TOJOXKHMTENBHBIMH, €CJIH IIOrPEIHOCTE HM3MEpEHHH
TEMIIEPATYphl TOYKH 3aMEP3aHHA BO BCEX TOYKAX HE MPEBbIIIACT:
AFom: <£20 % B nuanasone ot -40 1o -2,5 BKIIOY.;
AFas. <+0,5 °C B nuanasone cB. -2,5 10 0 °C

6.4.3. TloBepka KaHama M3MEpEHMH TONMIMHBI CIOS BOASHOM IUIEHKH HAa IIOBEPXHOCTH
JOpOXKHOro 1nonoTHa.6.4.3.1. INoarotossTe Kk pabote npeobpaszopatens IRS31Pro-UMB. Ilepea Hauanom
u3MepeHui npeobpasosarens [RS31Pro-UMB nomken paGotats He MeHee 30 MUHYT.

6.4.3.2. TloaroroBbTe Kk paboTe WTAaHIEHUMPKYJib, BOAY AWCTHLIMpoBaHHYI0 no ['OCT 6709-72
(manee — Bony). HanecuTe Ha mmaHreHIMpKYIb HHAMKaTOp «BonovyecTBUTE IbHAS NacTa Bnagsikunay.

6.43.3. Hanonuaiite uyBCTBHTENbHBIH 3nemeHT npeoGpasosarens [RS31Pro-UMB
KOJIHYECTBOM BOJIBI, COOTBETCTBYIOLIMM NATH TOYKaM PaBHOMEPHO pachpe/iefieHHbIX MO JAHAna3oHy
H3MEPEHHIA.

6.4.3.4. lpoeeuTe H3MEPEHHS TOMIIHHLI CI0S BOASHOMN IUIEHKH NMPH NMOMOILH NpeobpasoBaTens
IRS31-UMB, Hysw, MM, 1 mtasreHuupkyns LHIL-1, Hyr, M.

6.4.3.5. BeruncauTe abCoMOTHYIO NOrPEIIHOCTD H3MEPEHHI TOIIIMHEI CJI0S BOJASHOMN IUIEHKH Ha
MOBEPXHOCTH JI0POKHOro nosiotHa, AH, MM, no hopmyne:

AH = HIBM —H’MN

6.4.3.6. Pe3ynbTaThl CYMTAIOTCS MOJIOKHTENbHBIMH, €C/TH a6COMOTHAsA MOrPEIIHOCTL H3MEPEHHUIA
TOJILUMHEI CJIOS BO/ISHOM IJIEHKH Ha MOBEPXHOCTH JOPOMKHOIO MOJOTHA BO BCEX TOYKAX HE MPEBBIIIAIOT:

AH < £(0,24+0,2- Huzn)) MM

7- Odopmnenne pe3yibTaToB MOBEPKH
7.1.Tlpy  MONOKHMTENBHBIX pe3y/ibTaTax TMOBEPKH O(OPMISIOT CBHAETENHCTBO O TOBEPKE
YCTaHOBJICHHOH (OPMBI.

7.2. Tlpu OTpHUATENBHBIX pe3y/IbTaTax MOBEPKH ODOPMIISIOT H3BEIIEHHE O HEMPHIOAHOCTH
YCTaHOBJICHHOH (OPMEI.

7.3. 3HaK MOBEPKH HAHOCHTCS Ha CBHIETE/ILCTBO O MOBEPKE.



