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Hacrosauas

1 OGnacTb npuMeHeHns

Pexomennauus ycTaHaBJIMBaeT METOANKY BBITIOJIHEHHU S

H3MepeHuii Macchl HedTH, oTmyckaeMol (NIpUHHMaeMol) HedTeTpaHCHOPTHBIMU

OpraHM3aLMAMH CHCTEMBI MarHcTpalbHOro HedrenpoBogHOro tpaHcnopra OAQO

«AK «TpancuedTh» B XKene3HOJOPOXKHBIX LUCTEPHaX (anee — uuctepHsl) no FOCT

P 51659.

2 HopMaTHBHbBIE CCBLIKH

2.1 B PexomeHAaLHH HCTIONB30BaHBI CCHUIKH HA CIEYIOINE JOKYMEHTSI:

T'OCT P 8.563-96
I'OCT P 8.580-2001

I'OCT P 8.595-2004

I'OCT P 51069-97

TOCT P 51858-2002

T'OCT 12.1.005-88

I'OCT 12.1.007-76

I'OCT 12.4.124-83

I'OCT 18481-81

I'OCT 18987-73

I'CH. MeTtonuku BBITONHEHUS H3MEPEHHH

I'CH. Onpepenexue U NpUMeHEHHE NOKa3aTeNell TOYHOCTH
MEeTOJOB HCTIBITaHHH HedTEenpOLyKTOB

I'CH. Macca HebTu 1 HedTenpoaykToB. Obuire TpeGoBaHUS
K METOJHMKAM BBIIONHEHHUs U3MEPEHUH

HedTb 11 HedTenponyKThl. MeToAp! onpefeneHus INOTHOCTH,
OTHOCHTENBHOM! INIOTHOCTH H IIJIOTHOCTH B rpafgycax API
apeoMeTPOB

I'CH. Hedrs. Ob1iye TeXHUIECKHE YCTIOBHS

Obuire caHUTapHO-TUTMEHHYecKHe TPeOOBaHUS K BO3AYXY
paboueit 30451

CCBT. Bpenusie BewecrBa. Knaccubukauus u odmue
TpeboBaHUA 6E30TIACHOCTH

CCBT. CpeacTra 3aIlUThI OT CTATHYECKOTO 3NE€KTPHYECTBa.
O6mue TexHUUeCKHE TPeOOBAHUSA

ApeoMeTphl ¥ UUIMHAPEI cTeKnsHHble. OOIHe TeXHHYECKHe
yCInoBUS

MeTpowTox AN U3MepeHHs YPOBHS He(TeNnpoayKTOB B

TPaHCTIOPTHBIX U CTALIHOHAPHBIX EMKOCTAX



T'OCT 2477-65

T'OCT 2517-85

I'OCT 3900-85

Ir'OCT 6370-83

T'OCT 7502-98

TOCT 18481-81

I'OCT 21534-76

I'OCT 27574-87

T'OCT 27575-87

I'OCT 29329-92

I'OCT 30414-96

IMI" 65-2003

I1P 50.2.006-94
ITP 50.2.009-94

HedTs 1 HedTenponykTel. MeTo onpeaeneHus conepxraHus
BOJIBI

Hedts 1 HedTenpoxykTsl. Metoas ot6opa npod

Hedts 1 HedTenpoaykThl. MeToas! ONpeaeneH s MIOTHOCTH
Hedts, HedTenponykTs! n npucaaky. MeTox onpexneneHus
MeXaHHYeCKHX IpHMeceit

Pynerxu merannnueckue uaMeputensHsle. TexHUUeCKHe
ycsoBus

ApeoMeTpsl 1 LMITHHAPBI CTEKIsTHHbIe. OOIue TexHuueckie
yCIOBHS

HedTs. MeToas! onpeaeseHus CogepXantsa XJOPHCThIX
coneit

KoCTHOMBI JXeHCKHe JUIS 3aLIUThI OT OOLIUX
NPOU3BOJCTBEHHbIX 3aIrPA3HEHNH W MEXaHHYEeCKHX
BO3AEHCTBUI

KocTroMBI MyXCKHe [ 3aIUTEl OT 061uX
IPOM3BOACTBEHHBIX 3aIrPA3HEHUI U MEXaHUYEeCKHX
BO3ACHCTBUH

Beck! nnst cTaTHueckoro B3BelinBaHua. O61IMe TEXHHUECKUE
TpeboBaHHA

Becs! 1151 B3BE1LMBaHHUS TPAHCIIOPTHEIX CPEACTB B
nBrxennd. Obiue TexHu4eckue TpeboBaHUs

I'CH. LrcTepHsl xene3HopopoxHsie. Obiue TpeboBaHus K
METOAHKAM MOBEPKH OOBEMHEIM METOAOM

I'CH. Iopsinox npoBeNeHuUs IOBEPKH CPEACTB U3MepeHHUit
I'CH. INopsagok npoBeaeHUA UCOBITAHUH U YTBEPXKAEHHS

THUIIa CPEACTB HBMepeHI/lﬁ



MH 2676-2001 I'CH. MeToaunka METPONIOTHYECKOH aTTeCTAallHH ArOPHTMOB
¥ IporpaMM o6paboTKH JaHHBIX pe3yIbTaTOB U3MEPEHHIA
IIpH onpeJieICcHUH Macchl He(TU U HegTenpoaykTor. Obiiue
TIOJIOXKEHNS

P 50.2.040-2004 I'CH. Metponorudeckoe obecriedeHue ydeTa HedTH npu eé
TPaHCIIOPTUPOBKE 110 CUCTEME MaruCTPabHAIX
HedpTenpoBoioB OAO «AK «TpancHedTb». OCHOBHEBIE

NOJIOXCHUA

3 Onpenenenusn

B PexomeHpaluu NpuMeHEHBI CIEYIOLIME TEPMUHBI C COOTBETCTBYIOLIMMU
onpeneneHusamMy, 3aumcTBoBaHHbIMH U3 OCT P 8.595:

METOHKA BBLINOJIHEHMA W3MepeHUii maccbl npoaykra: CoOBOKYIIHOCTB
ornepauui ¥ mpaBuil, BEIONHEHHE KOTOPHIX 06eCreyHBaeT NONydeHHE pe3ybTaToR
M3MEpEeHH# Macchl MPOAYKTa C U3BECTHOH NOrPEIIHOCTBIO (HEONPEAENEeHHOCTBIO).

Ilpumeuanue — B TekcTe BhILIENPHBENEHHOTO TEPMHHA M €TI0 ONMpeneneHus u
Jajee 1o TeKCTy pasjelia 3 TepMUH «POIYKTY CleAyeT MOHAMATh KaK HedTk.

NpsiMOil MeTOJ CTATHYECKHX M3MEpPeHHH Macchl Npoaykra: Meron,
OCHOBAHHBIH Ha MPSAMBIX U3MEPEHUIX MACChI IIPOAYKTA CTATUIECKHM B3BEIIMBAHHEM
WIM B3BELIMBAHHEM B IKENE3HOJOPOXKHBIX HIM aBTOMOOMJIBHBIX LIUCTEpPHAX |
COCTaBax B IIpoliecce UX ABIKEHUS Ha Becax

KOCBEHHbIif MeTOl CTATHYECKMX H3MepeHHH Macchl Npoaykrta: Merof,
OCHOBaHHBIH Ha M3MEPEHHUSIX IIOTHOCTY U 06beMa NPOTYKTa B MEpPaX BMECTUMOCTH
(Mepax IOJIHOH BMECTHMOCTH).

mepa BmectumoctTH: CpencTBo HaMepeHHl oObeMa NpPOAYKTa, HMMeollee
CBUIETENBLCTBO O T[OBEPKE U  YTBEPXKIAEHHYIO TPagyHpPOBOYHYIO TablHLy
(pe3epByapsl, Kene3HOAOPOXKHBIE IUCTEPHBI, TAHKU HAIUBHBIX CYJIOB).

CTAHAAPTHBIE YCJIOBUS: Y CIIOBKS, COOTBETCTBYIOIINE TEMIIEpaType NpoayKTa
15 °C wnu 20 °C 1 n306BITOYHOMY [JaBJIEHUIO, PABHOMY HYJIIO.

ToBapHasg HedTh (HedTn): Hedrtp, noaroToBneHHas K IOCTaBKe



notpeduTento B coorBeTcTBUM ¢ TpeGoBanusimu OCT P 51858.
macca 6pyTro HedTH: ObOLias Macca HedTH, BKIIOUaloas Maccy dannacra.
macca Gajutacta: OGiuas mMacca BOABL, CONEH U MEXaHWYECKMX NpUMeceill B
HedTH.

macca HetTo HeTH: PazHoCcTh Macchl OpyTTO HeTH M Macchl Hannacra.

4 XapaKTepuCTHKH NOTpelIHOCTH H3MepeHHH, BLINOIHSIEMbIX N0 METOHKe
H3MepeHHit
4.1 Tlpenensl [omyckaeMoW OTHOCHTENBHON TOIPEIIHOCTH H3MEPEHMUIA,

BBIIIONIHSIEMON 1O METOAMKE, U3JIOKeHHOH B Hacrtosmedl Pexkomennmanum,

COCTaBJISIIOT:
Ilpenensr nomyckaemoin
. OTHOCHUTENILHOM NMOIPEIHOCTH
Meton usMepenuit H3MepeHui, %
Maccel OpyTTo Macchl HETTO
HedTU HedTH
1 2 3
[IpsiMOll MeTOn CTaTHMYECKHUX HW3MEpeHHi
B3BELIKBAHHEM Ha BecaxX paclelUIEeHHBIX 0,40 0,50
LUCTEPH
[IpsMoii MeTON cTaTU4YeCKUX H3MEpEeHHi
B3BELIMBAHMEM Ha Becax B JBIKEHUH 0.50 0.60
HepacleIIeHHbIX UCTEPH M COCTaBOB U3 ’ ’
HUX
KocBeHHBIH MeTon cTaTUYECKUX U3MEpEeHUH
Mmaccel HeptH mo 120 T B HUCTepHax, 0,65 0,75
noBepeHHbIX no Meroguke [IMI" 65-2003

5 Metoab1 n3vepenui
5.1 PexoMeHnanus npenycMaTpUBaeT IpUMEHEHUE AT U3MEPEHHH MacChl
HeTH B LucTepHax cnenyromux Meronos (o FOCT P 8.595):
- IIpSAMOMN METOJ CTaTHUECKHX U3MEPEHUN;
- KOCBEHHBIA METOJ CTaTHYECKHX U3MEPESHUH.
5.2 Tlpu npsMOM MeETOAE CTaTHYECKUX M3MepeHUit Maccy OpyTTo HedTH

BBIYHCJISIIOT KakK pPa3sHOCTh MACChl IUCTEPH, 3aIlOJIHEHHBIX Hed)Tb}O, H MaccChl




MOPOXXHUX LIUCTEPHBI.
Maccy UMCTepH, 3alONHEHHBIX He(hTbI0, M Maccy IOpPOXHHUX LIUCTEPH
ONpeNesIOT B3BEeIUMBaHHEM Ha Becax. MeToA NpegycMaTpHBaeT ABa BapHaHTa
B3BEILUBAHUS:
- CTaTHYeCKOe B3BEIUHMBaHKE PACUCIUICHHBIX LIUCTEPH;
- B3BeLUWBAaHHE pACLEIUICHHBIX LHCTEPH H He PACLEIUICHHBIX IHUCTEPH
(cocTaBOB UKCTEPH) B JABUKEHHU.

5.3 Tlpu KOCBEHHOM METOJE CTATUYECKUX W3MepeHuii Maccy 6pyTTo HedTU B
LIUCTePHE ONpeaelITIoT KaK NPou3BeJieHHe o0bheMa HedTH, NPHHATON B LIUCTEPHBI, U
IUTOTHOCTH He(TH, pe3ysIbTaT H3MEPEHHH KOTOPO NpUBENEH K YCIOBHIM H3MEPEHHS
obbeMa.

5.4 Maccy HetTo Hedrr B UMCTEpHE (B COCTaBe LUCTEpPH), ONMPEHEIsTIoT Kak
pa3HOCTh Macchl OpyTTO HepTH B LUCTepHAX (COCTaBe LMCTEPH) K Macchl OalnacTa,
pacCHUTaHHOM MO pe3ynabTaTaM ONpEAesIeHUs] MacCOBON NOMM BOJBI, MEXaHHUUYECKUX
npuMecedl W XJOPHUCTBIX COJiel, MOMYYEHHBIM B HCIMBITATENILHOH (aHATMTUYECKOH)
n1abopaTopHH.

5.5 Pesynprartel H3MepeHHH OKPYIVIIIOT IO TMpaBUiaM  OKpYIJIEHHS,

usnoxxeHHsIM B 'OCT P 8.580 (mpunoxenue X).

6 CpencrBa H3MepeHHiT M BCoMoraresibHble yCTpoicTBa

6.1 [pu BBITIOSIHEHUH M3MEPEHUH NIPSIMBIM METOJOM CTATHYECKUX U3MEPEHUH,
peann3yeMbiM CTAaTUYEeCKHM B3BEIIMBaHMEM Ha Becax pacUelIeHHBIX LHCTEPH
IPUMEHSIOT:

6.1.1 Becn! quis cratuyeckoro B3BewnBanus no 'OCT 29329 knacca TOUHOCTH
He Xxyxe «cpeauuit III» umy Becsl AN B3BEIIMBAHUA TPAHCIOPTHBIX CPEACTB B
newxernn no IT'OCT 30414 ¢ npemenamu  JoNyckaeMOH  OTHOCHTENBHOIM
norpeiuHocTH He 6onee £ 0,4%.

6.1.2 Tlpeo6pa3oBarenb TeMnepaTypbl, BXONSIIHA B COCTaB MEPEHOCHOIO
JJIEKTPOHHOIrO0 HM3MEpHTENsT YPOBHA (YCTPONCTBA M3MEPUTENBHOrO) ¢ MpenesiaMu

JomyckaeMoll abcomoTHOi norpemHoct He 6Gomee 0,2 °C wiaM TepMomeTp



CTEKNISHHBIA JUISi M3MEpeHui TemmeparTypsl Hegtu ¢ LeHoit denenus 0,1°C u
npejenamu Ionyckaemoi abcomoTHoH norpemHocty He 6onee £0,2 °C.

6.1.3 InoTHOMep nepeHocHO# unu apeomerp st Heptu no 'OCT 18481 c
Npe/ieNiaMH 0Ty cKaeMOH aGCOMIOTHOM morpemnocTy He 6onee + 0,5 Kr/vm’.

6.1.4 Cpencrsa wsMepeHWil M TEeXHHYECKME CPEACTBA, IIPUMEHSEMBIE B
UCIBITaTENbHOH (aHAMUTHYECKOH) TabopaToprHu ISt ONpedeIeHMs:

- o0bveMHOH jonu Bojs! B HepTH — o TOCT 2477,

- KOHLEHTpauuH XJIOpHCcThIX conell B Hedpti — o TOCT 21534,

- MaccoBoii nonu MexaHuyeckux npumeceit B HedH — o F'OCT 6370;

6.1.5 [epeHocuoit mpoGootdopuuk mo 'OCT 2517.

6.1.6 'epmeTHyHast eMKOCTB JUIs cOopa 1 nepeHoca 06be AMHEHHOH POk,

6.2 Ilpu BBIIIONHEHHH M3MEPEHHMH KOCBEHHBIM METOJOM CTaTHYECKHX
U3MEPEHUH NIPUMEHSIOT:

6.2.1 XKenesHOOOPOXHBIE LIUCTEPHBI KaK MEPbl BMECTHMOCTH, MOBEPEHHBIE U
HMEIOIINE YTBEPXKACHHYIO IPaiyHpOBOYHYIO TaONMILy C IpejeliaMi JOMyCKaeMOi
OTHOCHUTENBHOM TIOIPELIHOCTH ONpeJeTeH:s BMECTUMOCTH He Gonee + 0,30 %.

6.2.2 Merpomrtox no 'OCT 18987 nHoMmuHanbHOH nnmuuOl 4,5 M ¢ ueHOH
JeNneHus IKanbl 1 MM M IpefenaMu OONyCKaeMoH MOTPEelIHOCTH He Gonee +2 MM
WM

pyJieTKa U3MepHTeNbHas ¢ Tpy3oM 3-ro knacca ToyHoctd mo ['OCT 7502
HOMUWHAJIBHOM ANUHOHA 5 M;

3NEKTPOHHBIM H3MEPUTENb yPOBHS (YCTPOHCTBO H3MEPHUTENBHOE) C MpeenaMu
JOITyCKaeMoil OTPEeIIHOCTH He Oonee 3 MM.

6.2.3 TlpeoOpazoBaTtens TeMIEpaTyphl, BXOAALIMA B COCT4B IIEPEHOCHOIO
3JIeKTPOHHOTO HM3MepHTeNs YpOBHS (YCTpoHCTBa W3MEPHTENBHOr0), ¢ IpeleiaMu
momyckaeMoit abGcomoTHO#H morpemHocTd He Oonee 0,2 °C umm TepmoMerp
CTeKNIsiHHBIA ¢ wueHoW neneHus 0,1°C u mpepenamu JonmyckaeMmoil aGCOMIOTHOM
norpemHocTy He 6onee +£0,2 °C.

6.2.4 TInotuomep mepeHocHoi unu apeomeTp Ansd HedTu mo ITOCT 18481 ¢

TIpeJienaMu JIONycKaeMol abCOMIOTHOM TIOrpeHOCTH He Gonee + 0,5 Kr/m’.



6.2.5 CpenctBa W3MepeHHA W TEXHHUYECKHE CpPEACTBA, INPUMEHAEMBIE B

UCTIBITaTENbHON (aHATMTHYECKON) TabopaTopur [Uls ONpefeeHus:
- oObemHo#t gonu Boxsl B HedTH - 10 TOCT 2477,
- KOHLIEHTpAlMH XJIOPUCTHIX coliek B HedTH - no IOCT 21534;

MaccoBOH IoNM MexaHu4ecKux npumMeced B HedTH - mo FOCT 6370.

6.2.6 IlepenocHoit npoboot6opuuk no F'OCT 2517.

6.2.7 TepMerudHO 3akpblBaeMasi eMKOCTh Juii cbopa u mepeHoca
00beINHEHHON NIPOOEIL.

6.3 JlomyckaeTcst NMpUMEHEHHE APYTUX CPEACTB H3MEPEHHH aHaNOrH4HOro
Ha3HaYeHUs,, METPONOTUYEeCKHE  XapaKTepPUCTHUKH  KOTOPBIX HEe  yCTYNawT
TIpUBEJICHHBIM B JAaHHOM pa3fene.

6.4 Tumsl NPUMEHAEMBIX CPEACTB U3MEPEHHH JNOIDKHBI GBITH yTBEPXKAEHBI B
cootserctBun ¢ IIP 50.2.009 (unu momyuwleHBl K HpuMeHeHHI0 B Poccuiickoit
®enepanru B NOPAIKE, YyCTAHOBIEHHOM 110 BBeeHus B Aekictue [1IP 50.2.009).

6.5 IlpumeHseMble CpencTBa H3MEpPEHHH HOJKHBI HUMETh NEHCTBUTENbHBIC

CBUACTEIBCTBA O IIOBEPKE HIIK MOBEPHUTEIIBHBIE KJekma.

7 YenoBus u3mepeHuit
7.1 HedTe mo cTemneHH MOArOTOBKM NOJDKHA COOTBETCTBOBATh TPeGOBAHUAM
I'OCT P 51858.
B ciyyae HEBBINOIHEHNS YKa3aHHOTO YCIIOBHS ONEpaTop JOJMKEH COOBIUTE O

Hapymenusx HadainbHUKy TICIT (HanuBHOTO NMyHKTA).

8 TpeGopaHus K KBaJTH(pUKALHU ONCPATOPOB
8.1 K BBINONHEHNIO H3MEPEHUH JOMYCKAIOT JULI, OTBEYAIOLIHUX CIEIYHOLINM
TpeboBaHUAM:
- mnpomeauMe o0ydeHue U CTaXHUPOBKY MO CHELHaNlbHOCTH, HONYYHBLINE
KBaMH(UKALMIO TOBAPHOTO OINEPATOpa He HIKE YETBEPTOro paspsiia 1
UMeIoLIHe JOMYCK K CaMOCTOSTeNIbHON paborTe;

-  H3YYHMBLIHC HACTOAIIYHO Pexomenpano, TEXHOJIOTMYECKYIO CXEMY HaJIUBHOU



3CTaKafbl, TEXHUYECKYIO JOKYMEHTALHUIO HA LIUCTEPHEI, 3KCIUIY aTallHOHHY IO

LNOKYMEHTALMIO Ha TIpUMEHsIeMble CpeJICTBA H3MEPEHUH U BCIOMOTaTelbHEIC

YCTpOHCTBa.

9 TpeGoBaHus GezomacHoCTH
9.1 Tlpu BBINONHEHHH H3MEpeHUH MacChl HeTH B LIUCTEPHAX BO3MOXHO
HaJIMYHe CIENYONX OMACHBIX M BPEIHBIX IPOU3BOACTBEHHEIX HaKTOPOB:
- o0pa3oBaHHe B3PbIBOONIACHO# CpeAbI;
CcMeCh MapoB He(TH C BO3AYXOM MO CTENEHH B3PbIBOONACHOCTH OTHOCHTCS K
kateropuu IIA, rpynne T4 («IIpaBuna ycTpoHcCTBa 31€KTPOYCTaHOBOK?)
- 3ara3oBaHHOCTHL BO3AyXa padoueli 30HbI;

IO CTeNeHH BO3AeHCTBUS Ha OpraHi3M YenoBeka (TOKCHYHOCTH) HEQTh, B

3aBUCHMOCTHU OT COAEPXKaHUA B HEH CEpOBOROPOIA, OTHOCUTCA K 3-My KJaccy

OMacHOCTH BPEIOHOrO BELIECTBA («KYMEPEHHO OMACHOE») WK 2-My Kiaccy

ornacHoctu («BbicokoonacHoey) no F[OCT 12.1.007.

9.2 JIna obecneueHHs B3pHIBOOE3ONACHOCTH INPH BBINOJIHEHHH H3MepeHUH
IpYMEHAEMBIE CPEACTBA U3MEPEHHH U BCrioMoraTeNbHble YCTPOCTBa, OTHOCILIMECS
K Kareropuu OneKTpoobopynoBaHMs, HOMKHBI ObITh CepTUGHUUPOBAHBl Ha
COOTBETCTBHE TPEOOBAHUAM K B3PEIBOOE30NaCHOCTH.

[TepeHocHbIe CpefCTBa M3MEPEHMH M TEXHMHYECKHE CPEICTBA AOIDKHBI OBITH
H3TOTOBIIEHBI U3 MATEPHAIIOB, HCKIIOYAIOLINX BO3MOXHOCTE 00pa3soBaHHSA HCKp MU
KOHTaKTe C KOHCTPYKTHBHBIMHU 3]IeMEHTaMU LIUCTEPH.

9.3 Ha TeppHTOpHH HaNUBHOH 3CTaKaibl 1O IpaduKy, yTBEPKIEHHOMY
PYKOBOIHUTENEM CTPYKTYPHOrO MOAPa3fielieHMs, B YCTAHOBJIEHHBIX TOYKAX HOJDKEH
NPOBOAUTBECS. KOHTPOJAb COOTBETCTBHS BO3AyXa pabouell 30HBI CaHHTapHO-
ruruennyeckuM TpeboBanusM ['OCT 12.1.007. KoHTpoab NpOBOAAT aTTECTOBAHHBIE
PabOTHHKH ¢ TOMOLLBIO [IEPEHOCHBIX a30aHAIIN3aTOPOB.

ConepxaHue BpeOHBIX BEIIECTB B BO3Ayxe pa0oued 30HEI He HOJKHO
AOCTUIaTh YPOBHA MpeAeNbHO JONYCTUMBIX KOHUEHTpauui, yCTaHOBJIEHHBIX B
I'OCT12.1.005.

9.4 MuHHMAaNbHas OCBELUEHHOCTD Ha JIECTHULAX U Nepexoax Hed)TeHaIHBHOM
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3cTaKaibl He MeHee 10 JIK, Ha TeXHOIOrHYECKUX MUIOLIAAKaX AJs U3MEPEHHH YPOBHS
He(hTH K 0TOOpa npod He meHee 30 k.

B xauecTBe MepeHOCHBIX CBETUIBHUKOB CIIEyeT IPUMEHSTH aKKYMY IS TOPHbIE
¢donapn HanpsoxkeHueM He Oonee 12B BO B3phIBOOE30IIACHOM MCHONHEHHH,
BK/IIOYEHHE M BBIKIIOYEHHE KOTOPBIX JOJKHO BBIMONHATBCA BHE B3PBIBOOMACHOI
30HBl He(TEHAIUBHON 3CTakabl (Ha paccrosHuM Gonee 20 M OT MECT OTKPBITOro
CITUBA).

9.5 K BRINOJHEHMIO H3MepeHnH Macchl HeTH AOMYCKAIOT UL He MONoxe 18
JET, He HMEIOIUMX MEIULUMHCKHX TNPOTUBOINOKa3aHWii K paboTe Ha OIacHBIX
IIPOM3BOJICTBEHHBIX OOBEKTAX, OTBEUAOIIMNX YCTAHOBJICHHBIM KBalTH(PUKALHOHHBIM
TpebOBaHMAM, IpPOLIEAIINX OOy4YEeHHE M MPOBEPKY 3HAHMHA HOPM M IIpaBHI
0e30macHOCTH TPy Aa.

9.6 OrnepaTopbl HOMKHEI HWMETh OHEXAY M OOYBb, H3rOTOBIEHHBIE U3
MaTepHalloB, He HaKaIUTMBAIOLIMX CTATHYECKOE SJIEKTPUYECTBO B COOTBETCTBHH C
TpeGoBaHuamu ['OCT 12.4.124, TOCT 27574, TOCT 27575. O6yBb He AOKHA
MMeThb METANIMYEeCKHX HaKIafoK M reosjed. Vsmepenus ypoBHs HedTH W OTOOp
IpoO BBINOJHAIOT B PE3UHOBBIX IE€pUaTKax.

9.7 Tlepen 3amofHEHHEM LUUCTEPH JOJDKHO OBITh NPOBEPEHO BBIMONHEHUE
paboT Mo NOArOTOBKE WMCTEPH AN HAlHBa M TPAHCIOPTHPOBKH HE(DTH M Halnyue
OTMETKH B COINPOBOAUTENBHBIX AOKYMEHTax O MPOBEJEHHM HX TEXHHYECKOro
0CMOTpa.

9.8 Tlpn OTKPHITHM H3MEPUTENBHBIX JIIOKOB, OTOOpe MpoO H M3MEpPEeHHUsX
YPOBHSI He(pTH oNepaTop MOJDKEH HAXOAMTBCSA C HABETPEHHOH CTOPOHBI (CTOSTH
CIIUHOW K BeTpy). PaboThl JOJMKHBI NMPOBOAMTHCA B MPUCYTCTBUM HaOJIOAAOILETO
(ny6népa).

OrnepatopaM 3ampelniaetcss NPOBOAUTbL M3MEpPEHHs ypoBHS HedtH U 0TOOp
npo6 BO BpeMs rpo3bl.

9.9 Ina GesomacHOH JocTaBKd npod HeDTH C HaANMBHON 3CTakaigbl B
71abOpaToOpUI0 MIEPEHOCUTh WX CJlefyeT B CIEUMaIbHBIX TKaHEBBIX CYMKaX,

HaAeBaeMbIX HEPE3 I171€HO0.



9.10 [Ins omepaTopoB, BBINOJHAIOUIMX H3MEPEHHS B COOTBETCTBHHM C
HacToslleit PexoMeHpauued, Ha4albHUKOM TOApasfeneHus JOMKHA  ObITh
pa3paboTaHa MHCTPYKUHS IO OXpaHe TpPYAa, KOTOPYIO YTBEpXkKIaeT PyKOBOMUTENb
CTPYKTYPHOTO TOApa3deleHHs. PeKOMeHOalus [OO/MKHA OBITh JOBeleHa [0
UCTIONTHUTEJIe! TT0Jl POCTIUCH.

9.11 Tlpu oOHapyXeHUH TEUH B XKENE3HOJOPOXKHOMN UUCTEPHE HAMB J0DKEH
ObITh HEMEIJIEHHO NPHUOCTAHOBJIEH JO MOJHOIO YCTPAaHEHHSl HEHCIPaBHOCTH. Ecnu
TeYb YCTPAHUTb HEBO3MOXXHO, LIUCTEpHA JOMXKHA OBITH OCBOOOMAEHA OT HANHTOH

HedTH.

10 IToaroroBKa K BBINOJTHEHHIO H3MEPeRHUii
10.1 Ilepen HanuBOM He(TH U BBINOJIHEHHEM U3MEPEHHH HEOOXOAUMO
[OATOTOBHTh HAJMBHYIO CTAHLUHUIO (TEXHONOIHYECKYIO CXeMy HAJIMBa), IPH 3TOM
NIPOBEPHUTH:

- TIONOXKEHHE M TEXHHYECKOe COCTOSIHHE 3allopHOH apMaTypbl Ha
NOABOASLUIMX TpyOONpPOBOAAX, WCHPABHOCTh HAJIMBHBIX  YCTPOWCTB,
IUIOTHOCTb ~ COGOMHEHHH  TEJNeCKONMUYecKuX Tpy®  HIM  pyKaBoB;
00HapyX€HHbIE HECOOTBETCTBUS U HapylLIEHUs JOJDKHBI GBbITH HEMEUIEHHO
YCTpaHEeHB,

- HUCIIPaBHOCTb CPEACTB U3MEPEHUH, BTOPUUHOH annapaTypbl ¥ TEXHUYECKHX
CPEICTB; YHCTOTY EMKOCTH 1/ 0TO0pa 06be JHHEHHOH poOhI;

- LeJOCTHOCTH MIIoMO Ha TPyOONPOBOAAX M JTUHHUSIX, BKIXOUEHHE KOTOPHIX B

paboTy He npexycMaTpHBaeTCH,

11 Beinonnenne navepeHuii
11.1 Beinosanenne u3MepeHHii NpsiMbIM METOAOM CTATHYECKHX U3MEPEHH H
pacuelUIeHHbIX LHCTEPH CTATHYECKHM B3BEeIIHBAHHEM Ha Becax H
B3BEeIIHBAHHEM HAa BecaX B ABH:KEHHH.
11.1.1 VYcraHaBnMBalOT LUCTEPHY Ha IPy3ONPHEMHOE YCTPOMCTBO BECOB

(IpomycKaroT 4epes Bechl MOPOXHHUE paclielUIeHHbIC IUCTEPHBI).
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11.1.2 UsmepsiroT Maccy HOpOXHe# UCTepHBI, M, T. Pe3ynbrat usmepenuit
OKpYTJISIOT KO BTOPOTO 3HaKa HOcCIe 3amsToH.

11.1.3 HamonHstoT LucTepHy HeDTHIO.

11.1.4 H3mepsioT Temnepartypy HedpTH B LHUCTepHe f,, °C C NOMOLIBIO
npeobpa3oBareNsl TeMIEpaTypbl SJNEKTPOHHOTO H3MepHTeNs YpoBHs (ycTpolcTBa
nm3MepuTenbHoro). C 9Tol lensko npeobpa3oBaTeNnb TeMNEPATyphl Yepe3 TOPIOBHHY
LUCTepHBl NOTPYXAlOT Ha YpOBEHb, PacmoNioxeHHbI Ha BbicoTe 0,33 nuamMerpa
LHCTEPHBI OT HUXXHEeH BHyTpeHHeil oOpasyowed. OTCYeT TeMmepaTypbl HPOBOISAT
1oC/e BBUAEPXKKH npeobpas3oBaTesiss Ha yKa3aHHOM YPOBHE B TedeHHE BpEMEHH,
YKa3aHHOTO B 3KCIUTyaTallHOHHOH IOKyMEHTal[d Ha 3JeKTPOHHbBIH HM3MepHTelb
YpOBHs ¢ mpeobpa3oBaTesieM TeMIEpaTyphl. Pe3ynbTaT M3MepeHH# OKpYTISIOT IO
[€PBOTo 3HaKa I10ciie 3ansATo.

Ilpy OTCYTCTBMM 3]EKTPOHHOTO YypOBHeMepa ¢ (QyHKUWeH H3MepeHus
TEMIIEpaTyphl TEMIlepaTypy He(TH B LMCTEpHE ONpENENsIOT [0 TeMIeparype
TOYE4HOH MPOOHI ¢y, ., IPH STOM NPHHUMAIOT £, = 1,,, TeMIlepaTypy TOYe4HOMH MpoOkI
M3MEPSIOT CTEKJISHHBIM TepMOMETpOM. Pe3ynsTaT H3MEpPEHHH OKpYIIAIOT [0
6nmxaiimero nenenus wxaisl. [Ipouenypa orbopa TodeyHoH NpoOkl MpuBeseHa B 1.
11.1.5.

11.1.5 Toueunsle mpoObl OTOMPAIOT NEPEHOCHBIM NPOOOOTOOPHUKOM Yepes
TOpPIOBHHY LMUCTEpHBl C YPOBHs, pPacroNoXeHHoro Ha BreicoTe 0,33 mmaMerpa
LIMCTEPHBl OT HMXKHEM BHyTpeHHeH obpasyromeH. Ilpu otbope TodeuHod mpobbl,
TeMMepaTypa KOTOpOH NO/DKHBI OBITH M3MepeHa, POOOOTOOPHHUK IIpeaBapUTEbHO
BBIAEPXKUBAIOT HAa YKA3aHHOM YPOBHE B TEUEHHE 5 MHHYT.

11.1.6 O6BemnHeHHyl0 NpoOy (QOPMHUPYIOT M3 TOYEYHBIX MpPol, UMCIO
KOTOPBIX JOIDKHO ofecrednth obbeM O00BemMHEHHOW NpPOOBI, JOCTATOYHBIH s
oIpefeNeHus noKasarenel kagyecTsa He@TH.

Ipu nocneRoBaTeNbHOM 3aITOTHEHHH HECKOJILKHX LUCTEPH HEQTHIO U3 OAHOTO
pesepByapa TOY€YHbIE NPOOBI OTOMPAIOT M3 KaXKIOH 4YeTBEPTOH UUCTepHBl (HO HE
MeHee, ueM U3 ABYX). B aToM ciyuyae:

- ofObemuHEeHHYI0 npoby  COCTaBIsIOT  CMEIIEHHEM  TOYEYHBIX  IIpob
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NpoNopLUHOHanbHO o6beMaM He()TH B LUCTEPHaX, H3 KOTOPLIX OTOGpaHbI
npo6sI (06BEM ONPEAENAIOT IO HOMHHAIBHOH BMECTUMOCTH LIUCTEPH);

- TeMIepaTypy He(TH U3MEpAIOT B KaXHOH LUCTEPHE, U3 KOTOPOH BHIMIONHANCS
otbop npob;

- CpeIHIOI TEMIepaTypy He(QTH B LHCTEpHAX DacCUMTHIBAIOT KaK CpemHee

B3BEIIEHHOE TEMIIEPATyp OTOOPaHHBIX TOUEYHBIX POl 1Mo hopMyie:

,% 1)

rae:  t; - TeMrepatypa HedTH B i-if nucTepHe;
V; - o6beM HedTH B i-if uUCcTepHE;

11.1.7 VIamepstoT Maccy rpyxeHoi qucTepHbl M., T. Pesynsrar nusmepennit
OKpYTJISIIOT A0 BTOPOI'O 3HaKa MOCIIE 3ansTOH.

11.1.8 TInoTHocTs He(MTH U3MEPSAIOT IUIOTHOMEPOM B COOTBETCTBHH C
MHCTpPYKUHKeEH 1o sKkennyaTauy Ha AanHbelid tin uad no 'OCT 3900 ¢ yyerom MU
2153, unn no T'OCT P 51069 ¢ y4eToM CHCTEMaTHYeCKOHW IOTPEIIHOCTH,
ompefenenHoil no MM 2153, no o6senHeHHO# mpoGe, 0TOGpaHHON M3 IINCTEPH B
COOTBETCTBHH C YKazaHusMH 1. 11.1.6. Pe3ynnTaT H3MepeHuit pUBOLAT K YCIOBHIM
13MepeHust 00bemMa HeTH B LIUCTEPHE.

11.1.9 Beruncnsior Maccy 6pyTTo HeQTH B LIUCTEpHE, My, MO GopmMyne

M5F=Mz(1+—@’-"—)—M", )
"
rae: p, - INIOTHOCTB MOrPYXeHHOH HehTH, 3HaYeHHe KOTOPOi NPHBEASHO K
YCIOBHSM M3MepeHHs 06beMa HeTH B LucTepHe (LUCTepHAX), KI/M’;

Paoso— TUNIOTHOCTB BO3MyXa, 3HAYEHHE KOTOPOro NPHHUMAETCs PaBHBIM 1,2
Kr/M’.

PaccunranHoe 3HaueHne Macckl OpyTTO HEPTH, T, OKPYIJISIOT IO BTOPOrO
3HaKa MoCIe 3aniToH.

11.1.10 Maccy 6pyTTo Hed)TH B cocTaBe IUCTEPH HAXOAAT CYMMHPOBaHHEM
macc 6pyTTo HeTH B OTAENBHBIX UUCTEPHAX.

11.1.11 Maccy HerTo HedTH B nucTepHe M, T, BBIYHUCISIOT IO (hopMyIie
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€)

W.,+W. . +W,
100 "

M” = Mﬁp . (1 - M6 Mn

rne W,, - MaccoBas gons Boapl B HedTH, %o;
W,. - MaccoBas HOJsS MEXaHHUYECKUX MpUMeceii B HepTH, %o;

W,.. - MaccoBas IOJs XJIOPUCTBIX coneil B HedtH, Yo.

Pe3ynbTar usMepeHuii Macchl HETTO HE(DTH B LUCTEPHE OKPYTIISIOT IO BTOPOTO
3HaKa MocJie 3arnaTou. '

Iokasatenu W,,,, W, , Wy OlipenensroT no pe3ynsraTaMm UCIbITAHUH
o0beANHEHHOI MPOOBI HEQTH, OTOOPaHHOH U3 LIMCTEPHBI (LIUCTEPH).

11.1.12 Maccy HeTTO HEQTH B COCTaBE LICTEPH ONPEENIOT CyMMUPOBaHHEM
MacC HETTO He(TH B KaxaoH uucTepHe. PesysnbTaT BBIYUCIEHHUS NMPENCTABIAIOT B
TOHHAX C OKPYIJICHHEM [0 LeJOoro Yucna.

11.2 BoinosneHue u3MepeHU NPAMbIM METOJOM CTATHYIECKHX H3MEpeHHH
B3BEIIMBAHHUEM HA Becax B IBHKEHHH COCTABOB LIHCTEPH.

11.2.1 TlpomyckaroT uepe3 Bechl MOPOXHHH cOCTaB LUCTEPH U H3MEPSIOT
Maccy IOpOXXHero cocraBa LMcTepH M.,, T (0e3 yudeTa macchl JIOKOMOTHBA).
Pe3ynbTaT n3MepeHuit OKPYIIsIOT O MEPBOTO 3HaKa MOCIIe 3alsTOH.

INMpumeuanne — MckimroueHne W3 pesynbTaTa HU3MEPEeHHI cocTaBa LUCTEpH
Macchl JokomoTHBa Becamu 1o 'OCT 30414 BrInonHseTcS aBTOMaTUYECKH.

11.2.2 HanonHSIOT UMCTEpHB! HEPTHIO.

11.2.3 U3MmepsiroT TemnepaTypy HedTH B HUCTepHaX Mo MetoAuke . 11.1.4.

11.2.4 IIpoBoasaT oT60p npod 13 uuctepH rno Merogukam .o, 11.1.5u 11.1.6.

11.2.5 TIponyckaioT uepes BeChl IpykeHHBIN COCTaB LMCTEPH H U3MEPSIOT Er0
maccy M. ., T (6e3 yueTa Macchl IOKOMOTHBA).

11.2.6 TI10THOCTE He()TH ONPENENSIOT COMIACHO YKA3aHMAM, H3NOXEHHBIM B
n. 11.1.8.

11.2.7 BeluucisoT maccy GpyTTO HETH B COCTaBe UUCTEPH, Mey., T, MO
dopmyie

=M, Py _n, 0)

"

M

ép.c
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rue P, -— IUIOTHOCTh MOIPYXKEHHOH HedTH, 3HaueHME KOTOPOH INPHUBEOEHO K
TeMIepaType HepTH B LIMCTEPHAX;

Psoso — TUIOTHOCTH BO3[AYyXa, 3HAYCHUE KOTOPOro NMPHHUMAETCH pPaBHBIM [,2
KI/MC.

PesynbTar usmMepeHuit OKpyrISiOT A0 MIEPBOro 3HaKa 1ocie 3armsToil.

11.2.8 Maccy Herto He()TH B COCTaBe WLUCTePH M., T, BBIYMCISIOT IO

dopmyne

W _+W_ +W
M =M_ -|1-— . _am x|
H.C. op.c. [ 1 00 j (5)

rne  W,, - MaccoBas gons Bozbl B HedTH, %0;
W.» - MaccoBas JONs MexaHU4YecKuX npumecei B nedtu, %;

W, - MaccoBas 0OJs XJIOPUCTEIX conell B HedTH, Y.

Pe3ynsTaT U3MEpEeHUH OKPYITIFIOT A0 MEPBOro 3HaKA MOCIE 3aIsTOMH.

Ilokazarenu W,, , W,, , W, onpemensior mno pe3ynsTaTaM HCIBITAHHMA
o6begMHEHHON NpoOE! HePTH, OTOOPAHHOMN U3 LIMCTEPHBI (LIUCTEPH).

11.3 BoinoaHeHHe u3MepeHHH KOCBEHHBIM METOAOM CTATHYECKHX
H3MepeHUH

11.3.1 B HanoJHEHHBIX HUCTEpHAX nocie OTCTOS HedTH
NPOJOIDKUTENBHOCTEIO HE MeHee 10 MHUHYT M3MEpSIOT YPOBEHL HE(TH, U3MEDPSIOT
TemiiepaTypy HedTH, OTOMpalOT TOYeuHble NpoObI, U3 KOTOPBIX (OPMHUPYIOT
00bEIUHEHHYO TTPO0Y.

11.3.2 VpoBenp He)TH H3MEPAIOT C MOMOLIBIO METPOILUTOKAa B JABYX
NPOTUBOMONOXKHBIX TOUKAX JIIOKa MO TPOJONBHOM OCH LHUCTepHBI. MeTpowtok
BEPTUKAJABHO OMYCKAlOT [0 [HAa LHUCTEPHBl Yepe3 JIIOK KOJMaka, IpH 3TOM
KOHTPOJIMPYIOT, YTOOB! OH He Ionall B YriIyOJieHre JUls HIKHUX CIIUBHBIX TIPHGOpOB.
Ortcuer rokazaHui MPOBOAST MO JIMHUK CMAYUBaHUsl METPOLITOKA C AUCKPETHOCTHIO
1 Mm.

Pacxoxaenue Mexmy pesynsTaTaMH M3MEpPEHHH B JABYX ITPOTHBOIOJOMHBIX

TOYKax JIIOKa He IOMDKHO OBITE Oolee 5 MM.
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B kavecTBe pesynbTaTa M3MEpEHHH YPOBHS HE(TH B LIUCTEpPHE NPHHHMAIOT
cpenHee  apH(PMETHUECKOE 3HAYEHHE PEe3yNbTaTOB  H3MEPEHHH B JBYX
IIPOTUBOTIONOXKHBIX TOUKAX JIOKa, A, M.

H3mepeHust MOTYT BBINONHATRCS METANTUYECKOH PYNETKOH € TPy30M.

11.3.3 UsmepstoT TemMneparypy HedTH B HUCTepHax o Meroxmke 1. 11.1.4.

11.3.4 IlpoBozsT oTOOp MO0 U3 LUCTEPH O MeToAukaM m.o. 11.1.5u 11.1.6.

11.3.5 Onpenensitor 06beM HedTH B Kaxnod LucTepHe, V), M, ¢ yuetom
IIONpaBKU Ha TeMIepaTypy HeTH B HucTepHe Mo hopmye:

Vu = Vzp [1 + (2acm + as) : (tcm - 20)] 6)

rne: V, - o6bemM HeTH B HMCTEpHE, ONPENENEHHBIH N0 pe3yNbTaTaM U3MEPEHHS
ypOBHS HebTH /i B LUCTepHe MO IpadyHpOBOYHOH Tabnuue, COCTaBIEHHOM I
Temnepatypsl 20 °C;

Ocm — TEMIEPATYPHBIA KOI(QQUUMEHT JMHEHHOro pacUIMpeHHs MaTepHaia
CTeHKH LucTepHEl, 1/°C, 3Ha4eHHe KOTOpOro MPUHUMAIOT paBHbIM 12,510 -6,

0, — TeMmmepaTypHeI Ko3(h(QUUMEHT NHHEHHOro pacUIMpEeHHs MaTrepuana
MeTpoITOKa (M3MEepUTEeNBHON pyJeTKH ¢ Ipysom), 1/°C, 3HaueHue KOTOpOro
TIPUHMMAIOT PaBHBIM!

12,5:10 "% — nnst MeTpolToKa (PyNeTKH) U3 HEPXKABEIOIEH CTaNH;

23:10 "% — 1% MeTpOLUTOKA (PyNETKH) U3 AMOMHHHSE;

len — TeMIepaTypa CTEHKH LIMCTepHBI, IPMHHUMaeMas paBHOH TemmnepaType
He(TH B LUCTEPHE /.

3Hauenue ofbeMa He)TH OKPYIISIIOT 0 BTOPOro 3HaKa MOCIE 3arTOM.

11.3.6 I'noTHOCTE HE(TH ONMpeleNsoT COrNACHO yKa3aHHSAM, HU3TOKEHHBIM B
n 11.1.8.

11.3.7 Ormpenenstor Maccy OpyTTO He(TH, KI, B KaXAOH LUCTEpHe IO
dopmyne

M,;,,=Vu~p,,~107] @)
THe: ¥, — o6heM He(TH B LHCTEPHE, ONpeeNeHH bl o dpopMmye (6), M';

Py~ NNOTHOCTH He)TH B 06BEANHEHHOH NMpobe, 3HaYE€HHE KOTOPOH NPUBEAEHO
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K YCIIOBUSM M3MEpeHHUs 00beMa, Ko/,
Pe3ynbTaT u3MepeHUit MPeACTaBNsIOT B TOHHAX U OKPYIJISIOT Ao 1-ro 3Haka
NOCJie 3amsATOM.

11.3.8 Onpepensitor Maccy HeTTo HedTH, M,, T, B KaXIOH UHCTEpHE IO

dopmyue:
W, +W, +W
= e T T xe
M, =M, -{I - ®)
rone W, - MaccoBasl X0 BOZBI B He(TH, %o;
W - MaccoBasi 10JIsl MeXaHHYeCKHX NpuMeceld B HeTH, %o;
We - MaccoBast 10J1s1 XJIOPUCTHIX coneif B HedTH, Yo;

Pesynprat u3mMepenuii okpyrisitoT f0 1-ro 3HaKa nocne 3ansaToi.

3uayenuss W,,, W,,, W, ONpenenasioT mno pe3ynbTaTaM HCIbITaHHI
00beMHEHHOH NPOOBI HE(TH B UCIBITATENbHOH (aHATMTHYECKOH ) TaGopaTopHy.

11.3.9 Maccy 6pyTTo HedTH B cocTaBe LHCTEPH H MacCy HEeTTO He(TH B
cocTaBe LUCTEPH ONPEJEINSIOT CyMMHPOBAHUEM COOTBETCTBYIOIIMX 3HAYEHHH Macc
He()TH B HUCTEpHax.

Pesym,TaT H3Mepe}mﬁ OKPYTIIIAIOT A0 LEJIOro Yucia.,

12 O6paGoTka pe3y/ILTATOB H3MEPeHHH
12.1 O6paboTky pe3ylsTaTOB H3MepeHHid o0beMa M Maccel HedTH H
HEeOOXOANMble PacueThl BBINOJHSIOT ¢ OMOLIBI0 CUCTEMBbI 006paboTKU HH(OpMaLUH
aBTOMAaTU4YeCKH (C y4eTOM JaHHbBIX, BBEJEHHBIX ONEPaTOPOM BPYYHYIO).
Homnyckaetcs pyuHas oO6paboTKa pe3yabTaToB U3MEpPEHHUH.
12.2 AnropuT™bl ¥ NporpaMmsl 00paboTKH AaHHBIX PE3YJILTATOB U3MEpEeHHH,

JOJIXHEI OBITh aTTECTOBaHbI B MIOPsAKE, ycTaHoBlieHHOM MU 2676.

13 OdopmiteHue pe3yJILTATOB H3MEPEHH H
13.1 TlpoTokonsl wu3MepeHUH, BBIOJIHEHHBIX CPEACTBAMHM H3MEPEHHUI,
ofecreynBaloOliMMY  aBTOMAaTHYECKHH BBOJ JaHHBIX B cHUCTeMy o0OpaboTKu

MHQOpMALMHK, XPaHAT B pacliedaTaHHOM BHAe B Jeile. DopMa NPOTOKONOB —
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COrJIaCHO YCTAHOBJIEHHON B KOMIBIOTEPHOM nporpaMMe CUCTEMBI.

[3.2 Pe3ynbrarhl W3MepeHMH, BBIIOJIHEHHBIX HEABTOMaTU3MPOBAaHHBIMH
cpencTBaMH H3MepeHMH, OGHMKCUPYIOT B JKypHane (Ha JIMCTax) perucTpaLyu
pe3yJIbTaTOB U3MEPEHHH, o (HopMaM, IPUBEAESHHBIM B IPUIOKEHUH A.

13.3 Ha ocHOBaHMM JKYypPHaJOB pErHCTpallUU DE3YNbTaTOB H3MepEeHHH
oOPMIIIOT aKT NpueMa-cliaud HehTH 1o ¢opme, ycTaHOBIeHHOH B P 50.2.040-

2004.

14 OGecneyenne TpeGOBaHNI K NOrPeLIHOCTH H3MePeHHH
14.1 CpencrBa u3MepeHUM, OpPUMEHSEMbIE NIPH U3MEPEHHAX, HOJKHBI UMETh

cepTuuUKatT 06 yTBepxIeHNH THIa B cooTBeTcTBHH ¢ [1P50.2.009.

14.2 CpexnctBa W3MEpEeHUH, NPUMEHSEMblE NPH U3MEPEHUSX, HOJNKHBI OBITh
noeepensl B cooTBeTcTBuM ¢ IIP 50.2.006. IleproaMuHOCTh NMOBEPKU — HE peXe

OOHOro pasa B ron.

14.3 IToBepky Xene3HOZOPOXKHBIX LMCTEPH MNPOBOAAT B COOTBETCTBUH ¢ IIMIT

65 ¢ mepHOIMUHOCTEIO He pexxe OJHOro pasa B MATH JIET.
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IIpunoxenne A PopmMbl xKypHAIOB (JINCTOB) PErHCTPALIMM PE3Y/ILTATOR N3MEpPeHHi
Macchl He)TH B UCTEPHAX

(pexomeHIyembie)

A.1l Jlng HanUBHBIX [IyHKTOB, IPUMEHSIOIUX NPAMOI METOJ CTATUYECKUX H3MEPEHHH
JU1 pacleIUIeHHbIX HUCTEPH

- Macca Macca 6pyTTO
NeNe Howmep Macca nopoxHen . [MnoTHOCTH Py
3arpyeHHOMH 3 HeQTH B
ILII LMCTEPHBI LMCTEpHBI, T HeTH, KI/M
LMCTEPHBI, T LUHMCTEPHE, T
1 3 4 5 6 7

Macca 6pyTTo HE(TH B COCTaBe, T:

3ya4eHHs nokasareseH

Gannacra, %: _ _
WMB - Wun = W, =

Macca HeTTO HE)TH B COCTaBe, T

Pamunus H.0. oneparopa
TOAITHCh

Jara:
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A.2 JIns HaJMBHBIX IyHKTOB, NPMMEHSIOIMX NPSIMOH METOJ CTATHYECKUX U3MEPEHUH
JUISl HepacleTIeHHBIX UCTEepH

Macca
NeNe Macca nopoxHero IMnoTHOCTD Macca
3arpyeHHOro 3
nn. coCTaBa, T HedTH, KI/M 6pyTTO HedTH, T
COCTapa, T
1 4 5 6 7
3HaueHus nokasareneH
Gatacra, %: W = W = W, =
MB M Xc

Macca HeTTO He()TH B COCTaBE, T:

®amusnua U.0. onepatopa,
NOANHCH
Hara

A.3 JIns HaJUBHBIX IIHKTOB, IPUMEHSIIOLINX KOCBEHHBIH METOJ CTATHYECKHX
U3MepEeHUun

IInotHO

CTh
NeNe Homep Yposetin Temnepatypa O6beM Hedtn | Macca 6pyTTo
LI LHCTEePHbI HeTH B HedTu B He(TH , B Hed)TH B

LMCTEpHE, MM nucrephe, °C B LIUCTEpHE, M LHCTEP UHUCTEPHE, T
He,
Kr/m’
L 3 4 5 6 7 8

Macca 6pyTT0 HeTH B cOCTaBe, T: |

3HaueHus nokasarenei

Oaytacra, %: Wi = Wian = Wae =

Macca HETTO HedTH B COCTaBe, T: |

Qamunus K.0. onepatopa,
NOAMUCEH
Hara
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Mpunoxenne b Ipumep BuINOIHEHAA H3IMEPEHHI Macchl He()TH KOCBEHHBIM
METO0M CTaTHYE€CKHX H3MepeHuii
3anonHAOT HucTepHy HedTHIO OO yKasaTelsd YDOBHS HalHBa U 00ECTEUHBAIOT
OTCTOM HE(TH MPOJOIKUTETBHOCTHIO HE MeHee 10 MuH.
b1 BommosneHne u3zmMepeHns Macchl HepTH B MepBoii HHCTEpHE
B.1.1 Mamepenne ypoBHSI HepTH B LIHCTEPHE
BBINMONHAIOTCA TPOLEAYPBI, U3NOXKEeHHBIE B paszfiene 11.3.2 Pexomennanuu.
Pe3ynbTaT epBoro U3MepeHus ypoBHs HedTH B pesepByape h; = 3195 MM
PesynsTaT BTOporo usmepenus h, = 3193 mm
Cpenuee apudMeTHUECKOE 3HAUEHHE ABYX U3MEPEHHUH, A:
h=(h; + hy)/2= 3195 +3190)/2 = 3194 mm.
b.1.2 Onpenenenne TeMnepaTypel HepTH B HHCTEpHE
BEIMOTHSAIOTCS NpOLERYyPbl, U3NOXKEHHBIE B paszaene 11.1.4 pexoMenaauuu.
Pesynbrar uaMepenus t, = 16 °C.
b.1.3 Onpenenenue o6bema HedTH B HHCTEpHE
Onpenensem o6beM HeTH B LUCTEpHE V), M°, o popmyne (6), npunuMas:
- o00beM He(dTH B LIUCTEpHE, ONpelelleHHBbIR M0 IpadyHUpOBOHHON TabiuLe Mo
U3MEpEeHKSIM YPOBHS HedTH B LCTEPHE A, COCTAaBJICHHON IS TEMIepaTypsbl
20 °C V= 85,39 M’;
- TeMIepaTypHbli Ko3QGhUUHEHT JIUHEMHOro pacllMpeHHsl MaTepuaja CTEHKH
LHCTepHBI 0 =12,510 7% 1/°C;
- TeMIepaTypHbld KOIMQULUHMEHT JTUHEHHOro pacCIIUpEeHHs METPOLUTOKa U3
HepxxaBerolel cranu o, = 12,5:10 -6 1/°C;
- TeMIlepaTypa CTEHKH pe3epByapa, IpHHHMaeMas paBHOH TeMmIepaType HedTH
B LUCTEpHE t; = 16 °C.
V= 85,39 (1+(2%12,5%10°%%+12,5%10°%)*(16-20)) =85,377 m".
C y4eToM NpOBEIEHHOr0 OKpYreHUs NpuEuMaeM V,= 85,38 m’.
B.1.4 Onpenenenne nioTHocTH HehTH B HHCTEPHe
[To pe3ynpraTaM H3MepeHHi 3Ha4eHHe NIOTHOCTH He(TH, IPHBEAEHHOE K YCIOBUAM

usMepenus oGbema HedTH, cocTapnseT p= 850,0 kr/n.
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b.1.5 Onpenenenne maccnt OpyTTo HepTH B LHUCTEPHE
Maccy 6pyTTo HedTH B epBOM LUCTepHE onpenenseM o ¢opmyJe (7), npHHUMas:
- obwem HedTH B LucTepHe V,= 85,38 M
- 3HAuCHHUE IUIOTHOCTH HE(DTH B LIUCTEPHE, PUBEAEHHOE K YCIOBHAM
u3Mepenus obbema p = 850,0 Kr/m’.
M ,=85,38*%850%107= 72,573 .
C yueToMm npoBeieHHOTO OKpYTIIeHUs NpUHUMaeM Mg,= 72,6 T.
B.1.6 Onpenenenne maccbl HeTTO He)TH B LIUCTEPHe
Maccy Herto HedTU B LCTEpHE onpejesieM 1o hopmyse (8), mpuHUMAst:
- Macca OpyTTo He()TH B nepBoit LucTepHe 72,6 T;
- 3HauyeHHe MacCOBOU o Boabl B HehTU W= 0,2%;
- 3HauyeHHe MacCOBOM [IOJIH MeXaHU4YeCKuX npumMecedt B HehTU W= 0,02%;
- 3HaueHHe MACCOBOM JI0JH XIOPUCTHIX coliell B Hedtu Wy = 0,018%.
M, =72,4272 1.
C yueToM IpoBeIeHHOTO OKpyreHust M, = 72,4 T.
b.2 H3mepenuns maceb! He()TH BO BTOPOii H HOCAEYIONIMX HHCTEepPHAX
nposoasTcs B coorBeTcTBMM ¢ 1. B.1
B.3 Maccy 6pyTTo He)TH B 2KeJIe3HOOPOKHOM COCTaBe H Maccy HeTTo HedTn B
HeJIe3HOOPOKHOM COCTABE ONPeAeIAI0T CYMMHPOBaHHEM COOTBETCTBYIOMIUX

3HavYeHni Macc He)TH B MCTEPHAX.
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Ipunoxenne B

OueHka NorpelIHOCTH H3MepeHHii Maccebl HeTH

OneHka MOrpeIHOCTH H3MepeHMil BbIMoNHEHa mNpu arTtecTanuun MBU c
JICIIOJIB30BaHHEM MIPENENIOB AOMYCKaeMBIX IIOTPELIHOCTEH TNpPHMEHSEMBIX CPENCTB
HW3MEepEeHUH.

1) M3mepenue Macchl HehTH MPSIMBIM METOJOM CTATHYECKUX M3MEPEHUI

1.1 TIlpenensl OTHOCHTEJBHOM IOTPEIIHOCTH H3MEPEeHHH Macchl HedTH B

HHUCTEPHE, %, BBIYUCJICHEI 110 (bopMyne:

sm =i1,1-\/5K2 +(K o -SH)? +GH(6p7 + B710° - AL )+ B710% AL, B.1)

rae  SK- oOTHOcHTeNBHafA MOTPEIHOCTh COCTaBJEGHHS TpaJyHpPOBOYHOI
TabuILb1, %,
Ky - xo3bunment, yanTeIBaroLIKi reoMeTPUYECKYIO GOpMY IIUCTEPHE,

BBIYHCIIIEMBIH 110 hopMyte

AV-H

Ky= v, (B.2)

H - ypoBeHb HedTH B LUCTEpHE, MM;

AV — 06BeM HeiTH , NPUXONAIMHUIICA Ha | MM BBICOTHI HANIOJTHEHUA
MCTEPHBI Ha M3MEPIEMOM YPOBHe HanonHenus H, m*/mm;

V, — o6beM HedTH B UCTepHE Ha u3MepsiemoM ypoBHe H;

SH - orHOCUTeNbHAs NOrPEIHOCTh U3MepeHHil ypoBHs HedTH, %,

G- x03()GULHEHTB!, BEIYUCIAIOT 110 hopMyJiam:

G =1L2ﬂ_"y_, (B.3)
1+24-t,

B- xoabduureHT 06bEMHOr0 paciipeHus He(TH,, 3HAYCHUS KOTOPOro
6epyT u3 TOCT P 8.595;
3p — OTHOCHTENbHAS TOTPELIHOCTh U3MEPEHHil MIIOTHOCTH HedTH, Kr/M’,

BBIYHCIIAIOT N0 (opMyTe:

40100, (B.4)

p min

Sp=

Ap - abcomoTHas NOrpeLIHOCTE ONpeeNIeHHs TNIOTHOCTH B JabopaTopiu
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Wy abCONIOTHASE ITIOTPELIHOCTh IEPEHOCHOTO MIIOTHOMEPA, Kr/n’;
Prmin — MHHUMAJIBHOE 3HAYEHHE TUIOTHOCTH HE(TH, KT/
At, - aBCoNIOTHBIE TOTPEITHOCTH HU3MEPEHHUS TEMINEPATyphl HEQTU MpU
U3MepPEHUH ero mwioTHocTH °C;
At, - a6COIOTHBIE NOMPEIIHOCTA M3MEPEHHUs TeMIepaTyphl HeTH npH
U3MepeHUH ero obnema, °C.
1.2 Tlpemensl OTHOCHTENBHOM IOFPEIIHOCTH H3MEPEHMH Macchl HepTH B

XKENEe3HOAOPOIKHOM cocTaBe, %, BEIUUCIEHH! 10 GopMyie:

1 n
bn, = m, - om,, B.S
m‘ . m, M, ( )

¢ i=l

rge  m,—Macca He(TH B XeJe3HOIOPOXKHOM COCTaBe, KT
1 - HOMep LHUCTEpHBI,
m; —Macca HeTH B i-0H LHCTEpHE;
N — KOJIMYECTBO LIUCTEPH.

1.3 Tlpemensl OTHOCHTENBHOW NOTPELIHOCTH H3MepeHHHd oObema HedrH, %,

BBIYUCJCHEI ITO q)opmyne:

&V =100- (‘3—’() +[i‘5’-) : (B.6)
100) "\H

rie  SK- oTHOCHTeNbHas NOrPEHOCTh COCTAaBIEHUA IPalyHPOBOYHON
TabNIHIB1,%0;
AH — abcomoTHas MOrpemHoCTs CPEACTBAa U3MEPEHHUH YPOBHSI, MM.

2) Namepenue Macchl He)TH NPAMBIM METOJIOM CTATHYECKUX U3MEPEHUi

B3BCIIMBAHUEM Ha Becax paCUCIIEHHBIX UCTEPH

2.1 Tlpenensl OTHOCHTENBHON NOrpelIHOCTH U3MEPEHHH MacChl He(TH B

LUCTepHE, %, BRIYUCIIEHE! 10 GopMyJIe:

100
dm = —./Am? + Am?, (B.7)
rae Am, — abcomoTHas IOrPelIHOCTh BECOB INPH H3MEPEHHSX MAaccChl
IPYy)KEHHOH LHMCTEpHbl, Kr, OepyT H3 OKCIUIyaTalUHOHHOM
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JIOKYMEHTaLUU Ha BECHI;
Am; - albcomoTHas MNOrpEelIHOCTE BECOB I[IPH M3MEPEHHSX MAacChl
MOpOXCHEeH  IHMCTepHBI, KI, OepyT H3 DKCIUIyaTalHOHHOH
JOKYMEHTAIlH Ha BECHI.
2.2 Tlpenensl OTHOCHUTENHHOW MOFPEUIHOCTH HM3MEPEHHMH Macchl He(TH B
>KeJIe3HOOPOXKHOM COCTaBe, % BBIYHMCIIEHB! 0 ¢popmyie (B.5).
3) Hsmepeune macchl HeTH MNPSAMBIM METOIOM CTaTHYECKHUX H3MEPEHHH
B3BEIIMBAHHEM Ha Becax B JBIDKCHHHU HE PACLeMIEHHBIX IMCTEPH U COCTABOB U3 HUX
3.1 Ilpenens! OTHOCHUTENBbHO! MOTPEIIHOCTH H3MepeHui Macchl HedTH, %
BBIYHCIIEHB! IO (hopMyJIe:

sm=190 [xm? +Am? (B.8)
m

(214

Amg — abcosmoTHaS NOrPEIIHOCTS U3MEPEHHS MacChl rpyKeHHOTro
COCTaBa, Kr;
Amg, - abCONIOTHAsA NOTPELIHOCTE H3MEPEHHS MacChl OPOXKHETO

COCTaBa, KT.

4) Tlpenensl OTHOCHTENIBHON MOrPeLIHOCTH H3MEPEHUH Macchl HETTO HedTH, Yo,

BBIYHMCAEHE! IO opMyIe:

e AW F AW+ AW]
My =11 [Bm"f + e T2 T2 P (B.4)
1- WMn + WMn + ch
100
rae AW,, - abconrOTHas NOrPEHOCTh H3MEPEHHS MACCOBOM JOMH BOAEI B He(hTH,
%03
AW, - abcoMOTHas NOrpelIHOCTh H3MEPEHHS MACCOBOM JOJIM MEXAHUYECKHX
npumeceil B HedTH, %0;
AW, - abcomoTHas NOrPEUIHOCT U3MEPEHHSA MacCOBOH JOJIH XIOPUCThIX

coneil B HehTH, Yo.
*
Benuunna ém npH NPUMEHEHUH KOCBEHHBIX METOOB U3MEPEHHUI MacChl

HedTH BeIYKCIieHa 1o GopMyne
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om' =

om
R (B.5)

rae dm — npenebl JONycKaeMoll OTHOCUTENBHON MOIPelHOCTY H3MEpEHN I
Macchl OpyTTO HEPTH KOCBEHHBIMH MeTOAaMH, %b.

[1pu npUMEHEHUHU NPAMBIX METOJOB U3MEPEHH Macchl OpyTTO HedTH
3HaueHHe SM NPHUHUMAIOT PABHBIM OTHOCHTEIIBHON OIPEIIHOCTH U3MEpPEHHH Macchl
6pyTTO HEeTH ¢ MOMOLIBIO BECOB.

AOCOTIOTHBIE MOrPEILIHOCTH U3MEPEHH MacCOBBIX AONEH BOLBI,
MEXaHUYIECKHX MTPUMECEH U XJIOPUCTHIX CoMeil B He(TH BBIYUCIIEHE] B COOTBETCTBHH

¢ ipuiioxxenueM I,
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Hpunoxenue I'
Hopsinok pac4yéra norpeitHocTeii pH onpeaeJieHHH B 1a6OPATOPHH MACCOBBIX J0€i

BO/bI, MEXAHUYECKHX MPUMeced H XT0PHCTRIX coJiei

AGCONOTHEIE IOrPELHOCTH ONMpeeIeHHHA MACCOBBIX JOJIEH BOMBI U
MeXaHUW4eCKUx npumecei, %, Beruucnsior B cootBerctBud ¢ TOCT P 8.580. s
JOBEPHUTENLHON BeposTHOCTH P = 0,95 u nByX M3MepeHuii COOTBETCTBYIOIETO

noxKasaTesid KayecTsa He(b’l‘lfl ascOJ’IlOTHle NOrpeIIHOCTb €TI0 Hamepeﬂuﬂ BBIYHCIIAOT

no gopmyiie:
A_+\/R2—r2x0,5
_—__-——JZ_ , T.1
rae R # r — BOCHPOM3BONMMOCTE H CXONUMOCTH METOAa OrpeeeHus

COOTBETCTBYIOILErO MOKa3aTesls KayecTBa He(TH, 3HAYEHUsS KOTOPHIX NpHBENEHB! B
['OCT 2477, TOCT 21534, TOCT 6370, BolpaskeHHbIE B MACCOBBIX HAOJISX.
Bocnpou3BoauMOcTh METOa OIpeeNeHrs] KOHUEHTPAlUH XJIOPHCTBIX conelt
no T'OCT 21534 npuHuUMalOT paBHOM YABOEGHHOMY 3HAYEHHMIO CXOOMMOCTH I.
3HaueHHe CXOOUMOCTH Iy, BelpaxxenHoe B I'OCT 21534 B Mr/nM3, NEepeBoJAT B

MacCCOBEBI€ JOJIH I10 (bopMyne:

0,1 1,
r= T T.2)
TOe Ty - cxonnmocts MeTona o FOCT 21534, mr/am’ (I"/MJ);
P - IJIOTHOCTh He()TH NIPU TEMIEPAType U3MEPEHHii Macchl HeTH,

Kr/M.
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