MUHWUCTEPCTBO MPOMBILUJIEHHOCTW 1 TOPTOB/I POCCUNCKON ®EAEPALIN
®EJEPANNBHOE ATEHTCTBO MO TEXHNYECKOMY PEIY/IMPOBAHUIO 1 METPOJTIOI A

OENEPANTBHOE N CYOJAPCTBEHHOE YHUTAPHOE MPEANMPUATUE
BCEPOCCUNCKII HAyl-IHO-l/ICCﬂEﬂ,OBATEﬂbCKl/lVI MHCTUTYT PACXOOOMETPUN
(Pryn «BHNUP»)

I'OC)/,CI,APCTBEHHbII7| HAYYHbI METPOJIOTMYECKN LEHTP

YTBEPXOAIKO

PEKOMEHALSA

FocyaapcTBeHHasi cuctema oGecrnedeHnss eauHCTBa U3MepeHui

MACCA N OB bEM HE®TEMPOAYKTOB

MeToauKa U3MepPeHnNin KOCBEHHbIM MeTOAOM AMHAMMUUYECKUX U3MEepPeHNi

MW 3241-2009

KazaHb
2009


http://www.stroyinf.ru/sr3.html

®EAEPAIBHOE AFEHTCTBO MO TEXHUYECKOMY PEFY/IMPOBAHUIO
METPOJIOI N
®EAEPANIbHOE MOCYAAPCTBEHHOE YHUTAPHOE MPEAMPUATUE
BCEPOCCUIMNCKUNIN HAYYHbIN NCCNEAOBATE/LCKIIA
NHCTUTYTPACXOJOMETPUU
rOCYOAPCTBEHHbLIA HAYUHO-METPOIOMMUYECKUA LIEHTP

CBMAETE/NIBCTBO Ne 23607-09
006 atTecTayun MU

MeToauKa n3mepeHuii macca 1 06beM HedTenpoayKTos

HauMeHOBaHNE MepPAEMOil BENNYNHBI

pas3paboTaHHOW OAO «HK «PocHedTb», 1. MocKBa___

HauMeHoBaHWe opraHwayun (npeagnpuaTusa), pa{paboTasweii //11

N pernaMeHTUpoBaHHaA B pekoMeHauuun «I ocyfapcTBeHHaa cuctema obecreyeHns €ANHCTBa

o6onwyeHne 1 HanMeHoBaHWe JOKYMeHTa

n3MepeHnin. Macca U 06beM HedTenpoLyKToB. MeToAMKa W3MEepPeHU KOCBEHHbIM METOL0M
ONHAMWYECKNX N3MepeHUit»

aTTecTtoBaHa B cooTBeTcTBUM ¢ TOCT P 8.563-96.

ATTecTauma ocyLLecTB/IeHa Mo pesysbTaTam METPOHOFMHECKOVI IKCNEPTN3bl MaTepPUanonB

BUA pa6oT, MeTponoruyeckas AKkcnepTHAa MaTepna nos

Mo paspaGoTKe, TEOPETUUECKMX W IKCMIEPUMEHTANbHBIX MccnefoBaHUii M.
no pTpa6oTke MM, TeopeTHYeCKoe AN IKCepUMeHTanbHoe uccnegosanue M, apyrue Budbl paoT

B pesynbTate atTecTauuu MU 6bino yCTaHOBAEHO, 4To MU cOOTBETCTBYET NpeAbsBaseMbIM K Heil
METPO/IOrMYeCKUM TPeGOBaHWAM W 06/MafiaeT CMeAyIOWMMA  OCHOBHBIMW  METPOJIOrUYECKMM

XapakKTepuctnkamm:
npefesbl OTHOCUTENbHOM NOFPEeLIHOCTM M3MepeHUii Macchl M 06beMa HethTenpoayKTOB:

AVUNTOH TMEpPEenHH, XxapakT epucT UKW NOTPEWHOCT M TYepeHNi (HeoNnpeaeneHHoCT b UXUepeHnii)

a) Maccbl HepTenpPoAYKT»: +0,25 %;
6) 06bEMa HepTENPOAYKTOB, NPUBEAEHHOIO K CTaHAAPTHBLIM YCnoBusam:  +0,20 %.

3amecTuTeNb AUPEKTOPa

Mo Hay4Holi paboTe HanpasneHus | N.N. dnwmaH
VHAYEb| qBMIVR

«10 » / <L' 2009 r.



1]

I fon er-MmmATETTINLLE fi INTLLTTT/TT3rCT maiLrffiff

Bcepoccuiickuii Hay4HO-uccneoBaTebCkuii MIHCTUTYT
MEeTPONOrNYECKOW CNyXObl
(®ryn "BHAMMC?)

Ne ATTO-005-09

06 aTTecTauum nporpammbl
06paboTKMN pe3ynbTaToB U3MepeHuit
o6bema u macchbl He(hTu 1 He(hTeNPOAYKTOB

HanmeHoBaHMe nporpaMmmsbl: :
«lMporpammHoe 06ecreyeHne K MeTIKaM M3MepeHuii o6beMa n
Macchl He(TU 1 He(hTeNPOLYKTOB»

Ha3HayeHune nporpammbi:

Mporpamma npefHasHayeHa [nA aBTOMaTUYECKON 06paboTKM
pe3ynbTaToB M3MEPeHW 1M pacyeTa Maccbl U o6bema HedT ©
He(hTeNpoLYKTOB B COOTBETCTBUW C alroputMamm 1 opmynamu,
npveefeHHbiMM B MW OAO «HK «PocHepTb» n MW,
paspaboTaHHbIX go4epHUMU (3aBuUCKUMbIMKM) obecTBamn OAO
«HK «PocHethTb» Ha ocHoBe MW OAO «HK «PocHethTb»
(nepeyeHb MU OAO «HK «PocHedTb» NpuBeseH B NPUI0XKeHUN K
HacTosLLEMY CBUAETENLCTBY).

OpraHnsayunsa-pa3paboTynk nporpamMmmbi: OTKprToe aKLnoHep-
Hoe 06LecTBO «11ledhTanas KomnaHuin « PocHedTb»

PesynbTaThl  aTTecTauuu TNPUBEAEHbI B MPUIOXKEHUN K
HacTosLLeMY CBMAETENbCTBY UM MPOTOKOSiE WCMbITaHUA OT
07.04,2009r

LupekTop BEHYUK
®Tryn «BHUNMC>» C.A KoHoHoros
[lala BbigaH v cBMAETENLCTBA 14»anpens a009r



K cBuaeTenscTBy Ne AMO-005-09 <

"IN,
w7id"-" D COr/IACOBAHO

>§Viop YT «Bl
OHOHOroB
«14» anpens 2009 r.
MepedeHb mMeToAMK M3MepeHUN OAO «HK «PocHe(Tb»

e Macca 1 06bEM He(Tv. MeToavka W3MepeswWwil MPAMbIM - METOZOM
[VHaMUYECKUX M3MEpPeHUiA
e Macca n 06bEM HepTv. MeToaMKa M3MepeHUidi KOCBEHHBIM METOAOM
[VHaMUYECKUX M3MEpPEHUiA
 Macca 1 006bEM HepTM. MeTOAMKA W3MepeHUii B BEPTUKa/bHbIX
pesepByapax
e Macca 1 06bEM HedTu. MeToaMKa M3MEPEHUM B TFOPU3OHTATbHbBIX
pe3epByapax
e Macca 1 06bEM HedhT. METOALEA M3MEpELLLL B KEe3HOAOPOXHbIX
LmMcTepHax
e Macca 1 06bem HedhTW. MeToAMKa W3MEpPEeHMA B aBTOMOOWSIbHbLIX
LmcTepHax
e Macca 1 06bEM HediTenpogykToB. MeTOAMKA W3MEPEHWUA MpAMbIM
METO0M MHAMNYECKMX U3MEPEHMA
e Macca U 06bEM He(TeNpoAyKTOB. MeTognMKa M3MEPeHWi A KOCBEHHbIM
MeTOAO0M [ MHAMUYECKNX U3MEPEHUIA

Macca v 06béM HethTenpoayKToB. MeToAyKa N3MePEeHNIA B BEPTUKa/IbHBIX
pesepByapax
e Macca ¥ 06bEM  HedTenpoaykToB. MeTOANKa W3MepeHWid B
FOPU30HTANTLILLX pe3epByapax m
e Macca u 06bEM  HedTenpofykToB, MeToauka W3MepeHWii B
XKENEe3HOAOPOXHbIX LiMCTepHaX
e Macca 1 06béM  HepTenpoAyKToB. MeTOAMKA W3MEPEHUA B
aBTOMOOUbHBIX LUCTEPHAX.
ATTecTauus nposefeHa No «MeToaMKe aTTeCTalMOHHbIX (CepTu-
(DMKaLMOHHBIX) WCMbITaHW «[pcypaMLUOro o6ecneyeHms K MeTOAMKaM
M3MepeHnin obbema M Maccbl HehTu K HedTenpogyktos B OAO «TVC
«PocHe(hTb» 0T 15/10.2008:; B cooTBeTCTBMM ¢ MW 2676-2001, MIN2174-91,
2955-2005, M1 2891-2004.
PesynbTaTthl aTTecTalumii
Hawwuwe xapumT-pucTuUKK: [JOKYMEHTaLUMS Ha NPOrpaMMoil MpogyKT
«[MporpaMmHoe ob6ecreyeHne K MeToAMKam W3MepeHWin obbema W Macchl
HedyTv 1 HedhTenpoay kroB BOAO «HK «PocHedTb» /
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femnd onpegenenuns xapak TepucTUKN: DKCNEPTHasA OLeHKa
3HaueHne xapakTepucTuku; [pegocTaBreHHas Ha nporpammy
«[porpammHoe o6ecreyeHrie K MeToAykam M3MepeHuii 06bema M Macchl
HepT un HedptenpogyktoB B OAO «HK «PocHedTb» AOKyMeHTauus
YL0BNETBOPSET O6LMM Tpe6oBaHWAM K [OKYMEHTauMu nporpammMHOro
obecneyeHns cpeacTs m3mepeHuin no MW 2891-2004 n EgnHoit cucteme
MpOrpamMMHOM OKYMeHTaLMm

Ha3BaHne xapakTepucTuku; PasfeneHve nporpaMMHOro MpPOoAyKTa w
Ha/lmumMe 3aliWLLeHHbIX WHTePMeicoB, a TakkKe OLeHKa Haimuus |
3(hheKTMBHOCTN METOLOB €r0 NAEHTU(MKALN

MenuH) onpeeneHus: SKcnepTHas oLeHKa

3HayeHne xapakKTepucTuku: Pa3feneHne NpPorpaMMHOro npogykra Ha
METPO/IONMYECKN 3HAYMMBbIE U He 3Ha4YMMble YacTW He NpedycMoTpeHo. Bee
MOZY/IM MPOrpamMMHOro 06ecneyeHns NoAeUnNT aTTecTaLmm;
MeTponornyeckn 3Haummble QYHKUMM 1 NapamMeTpbl MporpaMmMHOro npo-
[YKTa OXBaueHbl 3alMTHbIM MHTepdelicom. B cnyyae He 3anonHeHus 0653a-
Te/bHOro Mons BBOAA AaHHBIX, MPOrpamMma coobLyaeT 06 3TOM B OTAENbHOM
[VaIoroBoM OkHe. dalifibl KOHWIypaLWii, NapaMeTpoB YCTPOICTB 1 HaKor-
NeHHbIX 3HaYeHMIA NPOrpamMMbl XpPaHATCA B GUHAPHOM BWAE, YTO UCK/KOYaeT
MX NPOCMOTP Y peAaKT MpoBaHve NPOCTLIMU NPOrpaMMHbIMU CPeACTBAMMU.
CTpyKTypa XapakTepHa A1 aBTOHOMHOrO MporpammHoOro npogykra v no
OCHOBHbIM Mapam cTpam COOTBETCTBYET Tpe6osaHuaM M I 2891 -2004,
HiueimuexapakTepucTukn : OTHOCMTENbHAS MOTPELUHOCTb BbIYUCIEHWIA.
MeTog onpefenenns: KOMMAEKCHbIA METOZ C MCMONb30BaHNEM TECTOBbIX
npuvepos PekomeHgaumn ASTM D 1250-2Q07 n MoOneneH MCXOAHbIX
[aHHbIX, PEKOMEHAYEMbIX METOANKO M 2174-91.
3HaveHne xapakTepucTuku: O THOCUTENbHAA MOTPELUHOCTb BblYMCIEHWIA
obbeMa M MacCbl HethTV M HedpTenpomykTa, He npeBbiwaer 0,01 9%,
ABCONOTHOE OTK/IOHEHME OLIEHKM MOTPELLHOCTN MPU U3MEPEHNU MACChbl 1
obbeMa Hed)TM U HedhTenpodykta He npesbiwaeT 0,01 % (MpoTokon

tttwemiue xapakTepHeillei: 3aWmTa MNPOrPaMMHOrO MpPoAyKTa u
M3MepUTENbHON MHopMaLmm

MeTog onpefeneHns: SKCNepTHas OLeHKa, BbIGOPOYHOE TECTUPOBaHWe
3HaueHnexapakTepucTuku: 3almra-Mogynei oT HeCaHKLMOHUPOBAHHOTO
[OCTyNa W UCKaXEeHWs! OCYLLECTBMISIETCA BCTPOEHHbIMU MPOrpamMMHbIMU
MeXaHW3MaMu 3aLLMThI (aBropr3aLys nofb3osaTenei).

JKCnepThl;

HavanbHuk cexktopa @Y M« WIMNMC» <f



CNCTE O KPOBONNTbHOWM CEPIM®UNKA T, u

CPEACTB UBMEPEHUMN
deaepanbHOE rocyaapcTBeHHOE YHUTapHOE NPeanpusiTue
«Bcepoccnincknin HayuHo-nccneaoBaTeIbCKUIA UHCTUTYT METPO.I0TUECKO CTyXKObl)

CEPTNOPNKAT COOTBETCTBUNA

Ne 09.(100.0337
[NKTP Cpok pelictBua ¢ 18.05.2009 r. no 18.05.2014 r
Ok M A Ne 00337

OPI'AH MO CEPTUN®UNKAL NN
eryrn «BHUANMC»
nPoAYKLUNA
MpT paMmHoe obecneyeHne K MeTOAMKAM BbIMOTHEHUN U3MEPEHNIA 06bema
N Maccbl He)TU U HePTENPOYKTOB

COOTBETCTBY FT TPEBOBAHNAM HOP MATH NHbIX (kog OK 005 (OKI'T)
JOKYMEHTOB 50 5000
MW 2955-2005; M 2891-2004, M 2676-2001, M 2174-91
M3rOTOBUTENDb

OTKpbITOE aKLMOHepPHOe 06LeCTBO
«HepTv nass KomnaHus «PocHeTb»

VHULMa/bI, pamununsa

_ FO.J1.Kyaespos
PWViV
AANCh
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CUCTEMA [JOGEPOBOJ/IbHOW CEPTU®UKALNWA
CPEACTB MSMEPEHNU

defepanbHOe rocyjapCTBEHHOE YHUTAPHOE NPeAnpuaTre
0BCepHOCCMHCKHH Hayurno-MUcc1efoBaTeIbCKUiA MHCTUTYT METPO/IONMUECKON CYXKObI»

MPUNNOXEHUNE

K cepTudpukaTy cooTBeTcTBMA N 09.000.0337

MepeyeHb mMeToaMK nsmepeHnin OAO «HK «PocHedpTb»

Macca n o(nem HedTu. MeToaMKa W3MEPEHWI MPAMbIM METOAOM [AUHAMUYECKMX
N3MepeHNii.

Macca n o6vem HethTv. MeToauKa W3MEpeHUidi KOCMEHHbIM METOOM AMHAMUYECKNX
N3MEPEHWIA.

Macca 1 06bemM HediTi. MeToAMKa M3MEepPEHNIn H BEPTUKa/IbHbIX pe3epByapax.
Macca 1 06bem HethTU. MeToavKa U3MEPEHNIT B TOPU30OHTaNbHBIX Pe3epByapax.
Macca 1 06beM HedTu. MeToanKa UBMEPEHNIA B XKeNe3HOLOPOXHBIX LIMCTEPHAX.
Macca n 06beM HedhT. MeToAMKa M3MEPEHWNIA B aBTOMOBU/IbHBIX LCTEPHAX.

Macca  10GbeM HedhTenpoayKToB, MeToAnKa M3MEpeHUIl MpsMbIM  METOZOM
AVNHAMUYECKNX U3MEPEHUIA.

Macca 1 06beM HedTenpoayKToB.MeToAMKa W3MEPEHWUA KOCBEHHLIM  MOrO/IOM
OVHaMNYECKNX U3MEPEHWIA.

Macca 1 06beM He(hTenpoayKToB. MeToauKa N3MepeHuii B BEPTUKANIbHBIX Pe3epByapax.

Macca 1 00beM HedTenpoayKToB, MeToauKa W3MEPEHWINB  FOPU3OHTATbHBIX
pe3epByapax,

Macca  no06beM HedhTenpofyKToB.  MeToavka W3MEPEHWIA B dKeNe3HOAOPOXKHbIX
LpCTepHaxX.

Macca 1 06bem HedhTenpoayKToB. MeToanKa N3MepeHnin B aBTOMOOMIbHBIX LICTEPHAX.

B.H. AHWWH

nognuch VHWLWabI, haMums
FO.J1. Kygeapos

.bl. hammsns
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1 PABPABOTAHA

2 UCTIOJIHUTEJIA
3 YTBEPXK/IEHA

4 ATTECTOBAHA

5 3APETHICTPIPOBAHA

6 BBEJIEHA BIIEPBBIE

TIPEJNCJIOBUE

OAO «Hedranas KOMIIaHHS «PocHedTH»
(OAO «HK «PocuedbTb»)

MII Ectus, C.A. A6pamos, C.I'. Bamkypos
OI'VII «BHUHUP» I'HMIT 07 nexabpst 2009 r.
OI'VIT « BHUHMP» THMI]

Caugerenbcto 00 arrectanmu Ne 23607-09
ot 10 mexabps 2009 r.

OI'VIT «BHUUMC» THMI] 18 nexabps 2009 r.

Kon perucrpaunu meronuku usmeperuii B @enepanbHoM
peectpe meTonuk usmepenuit @P.1.29.2009.06682
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COJEPKAHUE

O6nactb nprIMEHEHUs

HopMaTuBHBIE CCHUIKH

TepMuHBI U ONpeAcNEHUs!

O0603Ha4eHHA 1 COKPAIIEHHS

Obmmue TpeOOBaHMST K METOAM M3MEPEHUI W BBIYUCIEHHH W MOPANOK MPHUMEHEHHS
METOAMKH U3MEPEHUM

TpeboBanusA K HOTPEITHOCTH H3MEPEHUM

CpencTsa H3MepEHHIT 1 BCIOMOTaTeNbHBIE yCTPOWCTBA

VYcnosus namepenuii

Kpanugukauus oneparopos. TpeGoBaHus OXpaHbI TPY1a U OKpYsKaroLleii cpenbl
IToaroToBka K BBIIOJHEHUIO H3MEPEHHUI

BrimonseHue u3MepeHuil 1 BbIMHCICHU]

O1eHnBaHIE IOTPEITHOCTH H3MEPEHHIH

OG6paboTKa pe3yIbTaToB H3MEPEHHUH

OdopmiieHre pe3yIbTaTOB aTTEeCTALMH METOIUKH H3MEPECHUH

Bubnuorpagus

Ipunoxenne A. [Ipumepsi pacyera 00beMa, MaCChl U OLIEHKH MOrPEMIHOCTH
Ilpunoxenue b. Pacuer mnoTHOocTM ¢ y4€TOM MONPAaBKHM HAa TEMIIEPATypHOE
pacliupeHHe CTekJIa apeoMeTpa

Mpunoxenne B. Anropur™bl npuBeneHus o0beMa M IVIOTHOCTH K CTaHAAPTHLIM M

pabo4uM yCnoBusIM

11
11
13
14
17

18

IX



T 86.3

PEKOMEHIAITAS

I'OCYOAPCTBEHHAA CHUCTEMA OBECIIEUEHMA EJUHCTBA

W3MEPEHUI

MACCA 1 OBbEM HE®TEIMPOAYKTOB MM 3241-2009

Metoauka n3mepeﬂm‘i KOCBCHHbIM METOAOM AHHAMHYECCKHX

H3MepeHHii

1 OBJACTb IPUMEHEHUA

Hacrosmas Pekxomenpaius pacrnpocTpaHsieTcsi Ha Maccy M o0beM He(dTelmponyKTOB H
yCTaHaBJIMBAET METOAUKY U3MEPEHHI KOCBEHHBIM METOIOM THHAMHYECKHUX H3MEPEHHH.
Meroanka u3MepeHuid paspaboraHa B coorBercTBUH C mnojioxkeHusMu ['OCT P 8.563 u

T'OCT P 8.595.

2 HOPMATHBHBIE CCBLIKHA

B nacTosimeit PekoMeHaauu HCIONb30BaHbI CCHUIKH Ha cneayrommue CTaHaapThl:

I'OCT 12.0.004-90

I'OCT 12.1.005-88

I'OCT 12.4.111-82

I'OCT 12.4.112-82

I'OCT 12.4.137-84

I'OCT 400-80

I'OCT 2477-65
I'OCT 2517-85
I'OCT 3900-85
I'OCT 6370-83

T'OCT 18481-81
I'OCT 22782.0-81

T'OCT 28498-90

I'OCT P 8.563-96
I'OCT P 8.580-2001

Cucrema cranmapruszauuu Oe3onacHoctd Tpyaa. OpraHuzaiusi 00ydeHus
6e3omacHocTH Tpyaa. OOIye moJoKeHHsT

Cucrema cranpaprusauuu Oe3zomacHoctd Tpyaa. OOmue caHUTapHO-
UTHeHuYecKie TpeOOBaHus K BO3AYXY pabouei 30HbI

Cucrema cranmaprusanuu 6ezonacHoctH TpyAa. KocTIOMbl MysKCKHe st
3amuThl OT HeTH 1 HedTenpoaykTa. TexHuueckue ycuoBusl

Cucrema cranpapruszanuu OesonacHoctd Tpyaa. KocTioMbl keHCKHe aust
3amuTel OT HeTu 1 HepTenpoaykra. TexHuueckue ycaoBusi

OO0yBp crenmanbHasi KOKaHas Uil 3amuThl OT HedTH, Hedrenpoaykra,
KHUCJIOT, LIeNoYel, HETOKCUYHONH W B3pBIBOOMACHOHM mbUIH. TexHU4eckue
yCIOBHS

TepmoMeTpel CTEKISTHHBIE M UCTIbITaHUN HedTenpoaykTa. TexHUueckue
yCJIOBHS

Hedtb u Hedrenpoayxrel. MeTon onpeneneHus COREpkKaHusi BOIbI

Hedte u Hedrenponyxrel. Metonsl orbopa npob

Hedte u HedTenpoayxrel. MeTombl onpeaeneHus! IIOTHOCTH

Hedts, nedremponyktsl u  npucanku. MerToxel  onpemeseHus
MEXaHUIECKUX TIpuMeceii

ApeoMeTpsl U IIMHAPH! CTeKIAHHbIe. OOIIe TEXHHIECKHE YCIOBHUS
OnexTpoobopynoBanue  B3pbiBO3awuineHHoe. OOme TexHHUYECKHe
TpeOOBaHUSI U METOABI UCTIBITAHHI

TepMoMeTpel  XKHAKOCTHblE  CcTekysiHHble. OOlmme  TeXHHUECKHe
TpeboBanusi. MeTonp! HCTIbITAHUI

I'CH. Meronuku BHINOJHEHNs N3MEPEHUH
I'CH. OmpeneneHne M NPUMEHEHHE IOKas3aTeleHl TOYHOCTH METOMAOB



UCTIBITAaHNI HeTenpoayKTa

I'OCT P 8.595-2004  T'CU. Macca nedtu u HedrenponykTos. O6mue TpeGoBaHUs K METOTHKAM
BBINIOJTHEHUSI U3MEPEHMI

I'OCT P 8.596-2002 TCU. Metponoruueckoe OBECTEdEHHE  H3MEPUTENBHBIX  CHCTEM.
OCHOBHBIE ITOJIOKEHHS

I'OCTP51069-97  Hedprs wu wnebrempomykTel. MeTom  OmNpeneneHus  IUIOTHOCTH,
OTHOCHUTENIPHOMN IJIOTHOCTH U IUIOTHOCTH B rpaaycax API apeomerpom

I'OCT P 51330.0-99  DpextpooGopynosanue  B3pbiBosammmenHoe. Yacts 0. OGmme
(M3K 60079-0-98)  rpeGopanmust

I'OCT P 51330.9-99  3nextpoobopynopanue B3peBosarumensoe. Yacts 10. Knaccubukarms
B3PLIBOOIMACHLIX 30H

Hpumeyanue — npu norvsosanuu nacmosuyeti Pexomenoayueii yenecoobpasno npogepunts
oelicmeiie CCbLIOYHBIX CIMAHOAPMOE 6 UHPOPMAYUOHHOT cucmeme 06uje20 NOAb30GAHUS — HA
ouyuansnom catime HayuoHano2o opeana Poccuiickoti Qedepayuu no cmanoapmu3ayuy 6
cemu Humepnwem unu no ejxceco0HO u30a6AEMOMY UHPOPMAYUOHHOMY — YKA3AMENIO
«Hayuonansnvie cmanoapmoty, KOMOpbsiil ONYONUKOGAH NO COCMOAHUIO HA | AHBAPA mMeKyiye20
2004, U NO COOMBEMCMBYIOUUIM eHCEMECYHO UB0ABACMbIM UHPOPMAYUOHHBIM YKAIAMEIAM,
ONyOIUKOBAHHBIM 6 meKyuem 200y. Fcnu ccvinounsiii OOKyMenm 3ameHen (Usmenen), mo npu
nonvsosanuu  Hacmosuyeil PexomenOayueil  cnedyem pyKOBOOCMBOBAMBCA  3AMEHEHHBIM
(u3menennvir) Ooxymenmom. FEcau cceinounviii OOKymeHm ommenen 0e3 3amensvi, mo
nonooicene, 8 KOMOPOM OAHA CCHLIKA HA He20, NPUMEHSIIOM 8 YACMU, He 3ampazueaioweii sny
CCBLIKY.

3 TEPMHUHBI U OIIPEJAEJIEHUA

B macrosmeit PekoMeHmanuu HCHOJb30BaHbl CIEAYHOLHE TEPMHHBI C COOTBETCTBYHIOIHUMHU
ONpeJIeNICHUSIMH:

3.1 n3mepuTeabHASA cHcTemMAa: COBOKYITHOCTb HU3MEPUTEIIBHBIX, CBSI3YIOIIHX,
BBIYHCIIMTENbHBIX KOMIIOHEHTOB, OOpa3yIOLIMX H3MEPUTENIBHbIC KAaHAJBL, M BCIIOMOTaTENbHBIX
YCTPOMCTB (KOMIOHEHTOB U3MEPUTENIbHOI CHCTEMBI), PYHKLIHOHUPYIOLINX KaK €HHOE LIEJIOe.

3.2 wucobiTaTeNbHAS JaGopaTopusi (HCMBITATEJNbHBIH LEHTP): XHMHKO-aHAJIHTHIECKAs!
J1a00paTOpPwsL, BEIOIHSIOLIAS KOHTPOJIb KauecTBa ([apaMeTpoB).

3.3 MeToaHKa M3MEpPEeHHMH: COBOKYIHOCTb KOHKPETHO ONUCAHHBIX ONEPaLuil, BHINOJHEHUE
KOTOpBIX O0ecne4yuBaeT MOJyYeHHE Pe3yJIbTATOB U3MEPEHHIl C YCTAHOBJIEHHBIMU MOKA3aTEISIMH
TOYHOCTH.

3.4 mnepcoHanbHBIH  KOMNbIOTep: yHUBepcagbHas OBM, mnpenHasHaueHHass Uit
HHJIUBUTY AIHOTO MCIIOJIb30BAHUA.

3.5 nporpammuoe ofecmevyeHHe: COBOKYMHOCTb TMpOTpaMM, CHCTeMBI 00paboTKH
uH(OPMALMK ¥ IPOrPAMMHBIX JOKYMEHTOB, HEOOXOIMMBIX IS SKCILTYaTalu 3TUX [IPOrPaMM.

3.6 cucrema 00paGoTKH HH(OPMALHH: BBIYHCIUTEIBHOE YCTPOICTBO, NMPHHMMAOIEE H
obpabarbiBatromee HHOOPMALMIO O KOJMYECTBEHHO-KAYECTBEHHBIX IapaMerpax IpPOAYyKTa,
HU3MEPEHHBIX MEPBUYHbIMH IPeoOpa3oBaTeNsIMU, W BKIIOHaKOIMe B cebs ONOKM MHAWMKALMM U
PETUCTpPALMH PE3YJIBTaTOB H3MEPEHHIN.



3.7 cpeacTBO H3MepeHHH: TEXHMYECKOE CPEICTBO, IPETHASHAUCHHOE AT M3MEPEHUI.

3.8 craHaapTHbIe YCJOBHSI: YCIOBUs, COOTBETCTBYIOILIME TeMIlepaType Hedrenpogykra
15 °C wmm 20 °C 1 u30bITOYHOMY TaBJICHUIO, PABHOMY HYJIFO.

3.9 TemmepaTypa Hu3MepeHHusi o0bema: Temmneparypa HedTenpoaykra HpPH H3MEPEHHU
o0beMa.

3.10 ycmoBus u3mepeHmii o0bema (TP KOCBEHHOM METONE NUHAMUYECKHX M3MEPEHHIA):
VCIIOBHS, COOTBETCTBYIOIME TEMIlepaType HepTEeNpoAyKTa B W3MEPHUTENBHOM JHMHMM NpH
uzMepeHnu oobeMa (pacxona) U U30bITOUHOMY aBJIEHUIO, PABHOMY HYJIIO.

4 OBO3HAYEHMUS U COKPAIIIEHUS

B nacrosmeit Pekomennaluy IpUHATEI CIENYFOIINE COKPALICHHS:

- IJI (M) — ucnipiTaTenbHast Jaboparopusi (UCIIBITATENbHBIN [IEHTD),
- IC — usmepuTenpHast CUCTEMA,

- IIK — nepcoHasbHEIl KOMIIBIOTED;

- IO — mporpammHOe ofecredeHHe K METOAMKAM H3MepeHHid o0béMa M Macchl HehTH U
He(TenpoAyKTOB;

- CH - cpencTBo U3MepeHuit;

- COM - cucrema cbopa 1 06paborku uupopmMaum.

5 OBIIME TPEBOBAHMS K METOAAM I/I3MEPEHI:Iﬁ ¥ BBIYUCJIEHHN U
HOPAAOK IPUMEHEHWUA METOAUKHA N3MEPEHUH

5.1 Ompenenenne o0beMa u Macchl HepTenpoaykrta B Hacrosimed PekomeHnmaimu
BbINoJHsieTcst B cooTBeTcTBUU ¢ [OCT P 8.595 KOCBEHHBIM METOIOM AUHAMHYECKUX U3MEpPEHUN.

5.2 Tlpu KOCBEHHOM METO/€ AMHAMHUYECKMX M3MEPEHHH Maccy He(TenpoAyKTa BBEIMHCIAIOT
KaK npousBeleHHe o0beMa M IUIOTHOCTH He(TEenpoAyKTa, NPHUBENSHHbIX WJIM K CTAHOAPTHBLIM
YCJIOBUSIM, MITH K YCJIOBHSIM H3MEpeHu#t oopeMa.

5.3 Obbem, Maccy, IUIOTHOCTh U TEMIIEPaTypy He(TENPOAyKTa OMPEHCNIOT MO Pe3yJIbTaTaM
nsMepeHuii ¢ ucrons3opanreM CH cornacHo TpeboBaHIsIM paszena 7 Hactosneli PexoMenmanmm.

5.4 AnropuTMbl HACTOSINEH METOOWUKM HW3MEPEHHMI pEeaJM30BaHbl B  MPOrPAMMHOM
1
obecrnieueHny . BbIYUCIIEHHs] TOKHBI BBITOIHATLCS ¢ oMoubio I10.

5.5 B HCKIIOYHUTENBHBIX Clydasx, A0 uHcTawmsnuy 110 Ha mepcoHaNbHBIE KOMITBIOTEPHI HIIH
IO MePeHHCTAULILMY B Clydae BbIXona u3 cTpos 110, nomyckaercs BHIIOIHEHHE BhUHCICHHI Oe3
npumenenus [10.

! TlporpaMMHOe 0OECIIEUEHHE K METOIMKAM H3MEPEHHMI 00BEMAa M Macchl HePTH U HedTEmpOAYKTOB
paspadorano OAO «HK «Pocueds» u arrecrosano ®I'YIT «BHUUMC).



Bbrunciienist Macchl I TAKHX CIIY4aeB BHINONHIIOTCA HA OCHOBE TIPHMEPOB, NPUBEIEHHBIX B
npunoxeHny A Hacrosimeit Pekomenmatuu. IIpu 3ToM crenyeT pykoBONCTBOBATLCS CIIEAyOIMMU
TpeOOBaHMSIMU:

5.5.1 Pesynbrarhl u3MepeHuUs MIIOTHOCTH H 00beMa He(hTenpoayKTa IPHUBOAAT K CTAHAAPTHBIM
YCJIOBHSIM MJIM PE3YJIbTAT H3MEPEHHH [UIOTHOCTH MPUBOIAT K YCIOBUAM TEMIIEPATY Pbl H3MEPEHUS
ee o0bema.

5.5.2 IlpuBeneHue IUIOTHOCTM M 00bEMa K CTaHJAPTHBIM YCJIOBHSM BBINOJHAETCA IO
CIeRyIOIMM Tabuam’:

- IUIOTHOCTH: K 15 °C no Tabmuue 53B ACTM J1 1250 [ 7 |;
k 20 °C no tabmune 59B UICO91/2[61];
- obbeMa: K 15 °C no tabmuue 54B [ 7 ];

k 20 °C no Tabnuue 60B [ 6 ].

5.5.3 Ilpu Temnepatype usmepeHus obbemMa HeTeNpoAyKTa H3MEPEHUE ILIOTHOCTH JOJIKHO
OCYLIECTBIISITECS B JIaDOPaTOPHBIX YCIOBHAX B TEPMOCTAaTe IPHU TEMIIEpaType H3MEPEHHs ero
obbema. MHbIe MeTONBI OTIpENieNeH s TUIOTHOCTH AJIsl JAHHOTO CITy4ast He A0y CTHUMBL.

6 TPEBOBAHMA K HOTI'PEIIHOCTH H3MEPEHUM

6.1 Tlpemenbl OOMyCKaeMOH OTHOCHTENBbHOH NOTPELIHOCTH H3MEPEHHH Macchl U o0BeMa
He(TenponykTa MpH KOCBEHHOM METOAC AMHAMUYECKMX H3MEPEHHH He JOJDKHBI NpEBLINAThH
3HAUEHUH, MPUBENCHHBIX B TabmIe 1.

Taoamua 1
TIpenensl nomyckaeMoit OTHOCUTENBHON NOrPEIIHOCTH
H3MEepEeHuit
Merton P
. obbeMa Herenponykra,
HU3MEPEHUI o
Mmacchl Heprenponykra, % HPHBEIEHHOTO
K CTaH,Z[apTHbIM yCJ'IOBI/[SIM7
%
KocsenHelii meron +0,25 +0,20
JUHAMHYECKUX U3MEPEeHUH

7  CPEJACTBA U3MEPEHHI U BCHOMOTIATEJIBHBIE YCTPOMCTBA

7.1 Tlpu BBIOJHEHUH M3MEPEHHI MacChl 1 00beMa He(TEIPORYKTa IPUMEHSIIOT CIIEyIOLIHe
CH u npyrue TexHU4ECKUE CPENCTBa, He 00pas3yolue N3MEPUTENIbHEIE CUCTEMBI:

7.1.1 Heasromarusuposanusle CHU:
- cyeTyuK obObema (pacxomoMep) ¢ IpefenaMu AOMYCKAaeMOH OTHOCUTEILHOM MOrpeImHoCTH
usmepenust oorema He Gostee £ 0,15 %;
- TepMoMmeTphl pryTHble crekisHHble o ['OCT 28498 umu T'OCT 400 c mnpenenamu
Jonyckaemoil abcomoTHoi morpemHocT He Oonmee + 0,5 °C, wucmomesyemble miist
OIIpesieIeHHsl TEMITEpPATy Pbl HeTenpony KTa;
- CH u TexHHYECKHE CPeCTBa, HCIONb3YeMbIE I ONpeeIeHHs IIIOTHOCTH HeTenponyKTa
no 'OCT 3900 wmnu no 'OCT P 51069. TpeGoBaHus kK HUM H3JI0XKEHbI B 7.6.

2 - s
Ta6J'II/]1[]>I B 3JICKTPOHHOM BHAC BXOJAT B NOCTABOYHBIH KOMIUJICKT METOAUK U3MCPCHHH.



7.1.2 Asromarusuposannsie CH:

- cueTynk obbvema (PacxomoMep) ¢ MpefeNiaMH [OMyCKAaeMOil OTHOCHTENIBHOM IOrPeHOCTH
usMepeHnst oovema He Oonee + 0,15 %;

- TepMonpeoOpa3oBaTeNb, YCTAHOBJICHHBIH B TPyGOMpOBOAE C MPEAENaMH HOIYCKAeMOii
aGconroTHO# norpeurHocTy He 6onee + 0,5 °C;

- HOTOYHBIN IUIOTHOMEP C NpEAENaMH AonyckaeMoil aGCONIOTHOM MOrperiHoCTH He Oouee
+0,3 kr/n.

7.1.3 TlepcoHanbHbIC KOMIBIOTEPH! UM TEXHHUECKHE CPeACTBa AJIs 0OpabOTKH U BBIMHCIICHHS
Pe3yJILTaTOB U3MEPEHUIL.

7.2 H3MmepUTENbHBIE CUCTEMBI B COCTAaBE:

- kaHasa (KaHaJioB) M3MepeHHs oObeMa HeTenpoayKTa ¢ UCMOIb30BAHUEM CUETUHKOB 00beMa
(pacxomoMepoB)C MpenesaMi IOy CKaeMOH OTHOCHTENIbHOM MOTPEIIHOCTH H3MEPEHHs 00beMa
He Gonee
+0,15 %;

- kaHasa (KaHAJOB) M3MEPEHMs TeMIepaTypbl He(TEmpoOAyKTa C MpeAeNaMd AOMyCKaeMoii
abcoumoTHO# morpemHocTH He 6onee £ 0,5 °C;

- KaHaja (KaHAJIOB) M3MEPEHHs IUIOTHOCTH HE(TEMPOMyKTa C WCIOJBb30BAHMEM MOTOYHBIX
TIIOTHOMEPOB ¢ MpeJIeIaMH IOy CKaeMOoli aGCONMIOTHOI morpemnocTy He Gonee + 0,3 kr/m’,

- COU c npenenoM AomnyckaeMoii OTHOCUTENBHOM morpentHocTd He 6onee + 0,05 %.

7.3 CH u texuuyeckue cpeactsa B MJI (HULI):

7.3.1 Ilpu onpenenennu mnotHoctr apeomerpom no 'OCT 3900:

- npobootbopuuk no I'OCT 2517,

- apeomeTtpsl mist Hedrenponykra o FOCT 18481 tuma AH, AHT-1. lonyckaercsi npHUMEHsITh
aHAJOTUYHBIE APEOMETPHI, OTTPaZy UPOBAHHBIE IO HIXKHEMY MEHHCKY,

- wwiauHApel sl apeomerpoB crexisiHHble 1o I'OCT 18481 wunu  metamnuueckue
COOTBETCTBYIOIIIX Pa3MEPOB;

- TEPMOMETpPHI PTYTHBIE CTEK/sIHHbIE jabopatopHble Tuma TJI-4 Ne 4 mo TEXHHYECKHUM
yenoBusam  TY  25-2021.003 [15] wunu TepMOMETpPhl CTEKJISHHbIE JUIi HCHBITAHUI
He(renponykra Tina THH-5 mo T'OCT 400 npum wncrmone3oBaHuu apeomerpo Tuma AH.
Tepmomerp nomkeH ObITh OTKAIUOPOBaH Ha MOJNHOE MOrpyskeHue ¢ LeHoit nenexus 0,1 °C u
IpenenamMu oMy ckaeMoil abcomoTHOM morpernHocty He Ooree + 0,2 °C;

- TEPMOCTAT HJIM BOOSHAs OaHA NI MOAMSPIKAHIS TEMIIePaTypsl C IPEnesiaMi IOITy CKaeMOH
abcomoTHO# morpemmHocTr He Gonee £ 0,2 °C.

7.3.2 Tpu onpenenenuu mrotHOCTH apeomerpoM o F'OCT P 51069:

- mpobootdopauk o 'OCT 2517,

- apeomeTpsl jutst Hedrenponykra o I'OCT 18481,

- mwiauHApel Uit apeomerpoB crexisiHHbie 1o T'OCT 18481 wmnm  meTamnmueckue
COOTBETCTBYIOLINX Pa3MEpOB;

- TepMOMeTpsl PTyTHble crekysHHBIE THra TJI-4 Ne 2 m Ne 3 1o TeXHHYECKUM YCIOBHSIM
[ 16 ] mm TepMoMeTpBI CTekIsHHEBIE uist UcbTanuil Hedrenponykra tuna THH-5 nmo T'OCT
400 mpu ucnonb3oBaHuu apeomerpoB Tuna AH. Tepmomerp nomkeH ObITh OTKaIHOpOBaH Ha
NoNHOe morpykenue ¢ ruenoit nenerust 0,1 °C u npepenamu jpomyckaeMod abCONOTHOIM
norpeursoctu He 6onee £ 0,2 °C;

- TEpPMOCTAT WJIM BOAsHAs OaHs AJs NMOAAEPXKAHMS TEMIEPATyphl ¢ MPEeeslaMH IOITy CKaeMOH
abconroTHO# norpewHocTa He 6onee + 0,2 °C.



IIpumevanue — Memponozuveckue xapaxmepucmuxu apeomMempos u mepMOMEempos
svibuparomes. no madnuyam Ne 1 u Ne 2 TOCT P 51069.

7.4 JlomyckaeTcs NPUMEHATh APYIMe aHaJOTHuYHBle IO HasHaueHMmo CU u TexHUYECKHe
CPEACTBa, JOMYyIICHHbIE K IPUMEHEHHUIO B YCTAHOBICHHOM IOPSAKE, €CIU UX XapaKTePHCTHKK He
VCTYIaloT YKa3aHHbIM B HacTosALlel Pexomennarum.

7.5 CH u UC nomxHbel UMeTh CepTU(UKATHI 00 YTBEP)KACHWH THIA B COOTBETCTBUH C
ITP 50.2.009 [9] HsmepurenbHble cHCTeMbl, coOupaemble Ha Mecre 3kcrutyarauuu (UC-2
cormacito I'OCT P 8.596), momkHbl ObITh BHeceHbl B locymapcTBeHHblii peectp, kak CHU
€AUHUYHOTO THUIIA.

7.6 CH u UC, yuacTByroumue B U3MEPEHHH MAacChl HE(TEMPOAYKTA, MOMIEKAT MOBEPKE B
cootserctBuu ¢ ITP 50.2.006 [ 8 | 1 mOMKHBI UMETh AEHCTBYIOIINE CBUACTENBCTBA O IOBEPKE MM
OTTHUCKHU ITOBEPUTENBHBIX KIEHM.

7.7 TIlporpammuoe obecneuenue, npumensemoe B coctaee COM UC, nomkHO ObITh
aTTECTOBAHO B YCTAHOBJICHHOM IOpsike B coorsercTsmu ¢ MM 2955 [11], MM 2676 [12],
MM 2174 [ 13 ].

7.8 Ilepuopmunocts noBepku CH, nmpuMeHsieMbIX IPH H3MEPEHUIX MacChl He(PTEmpOayKTa,
JIOJDKHA COOTBETCTBOBATb MEKIIOBEPOYHOMY MHTEpBally, YCTAaHOBICHHOMY MpPH YTBEP)KIECHUHU
Tuna. VI3MeHeHWe MEXIIOBEpOYHOrO WHTepBasa mnposoxurcsas opranom [ocymapcTeeHHOI
METPOJIOTHYECKOH CyKObI [0 COrTTACOBAHUIO C METPOIIOTHYECKOIT CITy K001 IOPUANYECKOTO JINLA.

7.9 TexHonmoruueckue TPyOOMPOBOABI HOJDKHBI ObITh OTIPaAyHpOBaHbl (OMpeneneHa
BMECTUMOCTb) B cooTsercTBHU ¢ MU 2800 [ 14 ]. I'papynpoBoyHy 0 TabnuLy HAa TEXHONIOMHYECKUI
TpyOONPOBOA  COCTAaBJSAT CYyMMHPOBAaHHEM BMECTHMOCTEH OTHENbHBIX TpPyOONpOBOLOB.
I'papgyupoBouHyro Tabiaully Ha OTHOENbHBIA TPyOOIPOBOX COCTaBIAKT CYMMHPOBaHHEM
BMECTHMOCTEH! ero y4acTkoB. IlepHoanyHoCTb rpafyupOBKH HE peXKe OJHOTO pas3a B NECATDH JIET.

8 YCJOBUS U3MEPEHUI

8.1 Ilpu BbINONHEHHH U3MEPEHHMIT COOMIOAAIOT CIIEAYIOIIHE YCIOBHA:

- TeMIIepaTypa OKPYKaIOILETO BO3yXa ot — 40 °C mo + 50 °C;

- CKOPOCTB BeTpa He 6oee 12,5 m/c.

Ipumeuanue - mexnuveckue xapaxmepucmuru npumensemvix CH u mexnuveckux cpeocme
OOJIIHCHBI COOMBEMCIBOBANMY GLIUEYKAZAHNBIM YCIIOBUSM.

8.2 Hsmepenue mIOTHOCTH Hedrenmponykra B OTOOpaHHON MpoOe JOKHO MPOBOOMUTHCS B
J1abopaTopuH WK CrienaibHO 000pYAOBaHHOM TOMELIEHHH.



9  KBAJIN®UKALMSA OIEPATOPOB, TPEBOBAHUS OXPAHBI TPY/IA
OKPY KAIOIIEI CPEJEI

9.1 K BbInomHeHHIO U3MepeHuii 1 00paboTke UX Pe3yJIbTATOB AOIYCKAIOT JIUL, JOCTUTIINX 18
JIET, UMEILNX KBAIM(UKALMIO Oleparopa He HIDke 4-To paspsiaa, NpolefmuX OOyueHHe |
[IPOBEPKY 3HaHUi TpeOoBaHuil oxpael Tpyaa B coorserctsuu ¢ I'OCT 12.0.004, rombx 1o
COCTOSIHHIO 3/IOPOBbSI U O3HAKOMIIEHHBIX C HacTosiileli PekomeHaanmeii.

JIu1a, BHIMONHSIOIINE U3MEPEHHSL, OJIKHBL

- cobmromath TpeOOBAHMS O OXPaHe TPYHa, IPOMBIIIICHHONW 1 3KOJIOTHYECKOH 0e30MacHOCTH

U MpaBuJjia HOXXapHOH 0e30MaCHOCTH, PaCIpPOCTPAHAOIIUECS Ha OOBEKT, Ha KOTOPOM IIPOBOIST

H3MepeHust;

- BBITIOJIHATH U3MEPEHHs B CIlelHanbHOM oxexne u odysu B coorserctun ¢ [OCT 12.4.111,

T'OCT 12.4.112,TOCT 12.4.137. 1 000 000

9.2 BbInonHeHue U3MEPEHU NMPOBOIAT B COOTBETCTBUU C YTBEPKIEHHBIMH JEHCTBYIOLIUMU
TIpaBIJIAMU ¥ HOPMAaTHBHBIMU JJOKY MEHTaMH:

- B objmactm oxpaHBl Tpyaa M mpoMblmeHHOR OesomacHoctn - IIB 09-560 [1],

IIOTPM 021 [2];

- B o0OnacTu coOmoeHust 0e30MacHOM 3KCIITy aTaluu 37eKTpoycTaHoBoK - [IOT P M-016[ 3 ];

- B olmacti OXpaHbl OKpy’Karwolled cpenbl M armocepHoro Bosmyxa - DexepaibHbIMU

3akoHamu «O0 oxpaHe okpyskarouiei cpens» [ 4 ], «O0 oxpane armocdeproro Bozayxa» [ 5 ]

U JpyTUMH JeHCTBY FOLIUMH 3aKOHOAATEIbHBIMU akTaMu Ha Teppuropuu PO.

9.3 ComepkaHne BpeOHBIX BEIIECTB B BO3AyXe paboueil 30HBI HE JODKHO IPEBBILIATH
IIpeNebHO NOMYCTHMBIX KOHIIEHTpatmi, yctanosleHHsX B [OCT 12.1.005.

9.4 Ilnomanka, Ha KOTOPOH YCTaHOBJEHA AaBTOMATHU3HPOBAHHAs CHCTEMa HalHBa (CiHBa),
IOJKHA COIepXKaThCsl B YMCTOTe, Oe3 cieoB HeTenpoaykTa, U 6biTh 000pyOBaHA MEPBUYHBIMH
cpexcrBamu mokaporyureHusi. He nmomyckaercsi BhIOPOCOB U BbijelieHHH He(Tenpoaykra B
OKPYKAIOLIYIO CPeNy.

9.5 OTKpBITBIE CIHBO-HAJIMBHBIC SCTaKambl Ui HEPTEMPOAyKTa  IOJKHBI OCBELIATHCS
MPOXKEKTOPaMH. 3aKpBITBIE CIHUBO-HAJIUBHbIE OCTAKaAbl W CIUBO-HAJUBHbIE 3CTaKajbl IOX
HaBECAMH JOJDKHBI OCBEINAThCS CBETWJIbHUKAMH BO B3pPBIBO3ANIMIIEHHOM HCIOJHECHHH,
PACMOJIOKEHHBIMA Ha CTPOWTENIbHBIX KOHCTPYKLHMSAX HABECOB, 3MaHMA M B APYIHX MecCTax, TIe
HCKJIIOYAETCST MEXAHWUYECKOE TMOBpEeXIEHHe JJIEKTPONPOBOAKKA U CBETWIbHUKOB. [lpu
HeOOXOAMMOCTH KOHTPOJISI 332 COCTOSIHMEM M YPOBHEM HaJlMBa CleQyeT MPUMEHsTh Ge3omacHbie
aKKyMyJIITOpHBIE (POHApU BO B3PHIBO3ALIHIIEHHOM HCIOJIHEHHH. BKit04aTh U BHIKIIIOYATh (POHApH
cleayer 3a peAeiaMH B3pbIBOOIACHOH 30HBL

9.6 CiuBO-HAJIMBHBIC 3CTaKajbl [l HeTenpoaykTa AOJDKHBI ObITH 3AIMUINEHBI OT MPSIMbBIX
yAapOB MOJHHH H OT 3JICKTPHUICCKONH MHAY KLH. 3aIIUTa OT CTATHIECKOTO 3JIEKTPUUECTBA JOJDKHA
COOTBETCTBOBATH TpeOoBaHmsAM mpaBui [ 16 ].

9.7 Tlpu BeimonHeHuu pabot 1o oTdopy mpod creayer cobroaars TpedoBaHus Ge30MacHOCTH,
pernamentupyembie 'OCT 2517, B TOM uuncne:

- HepeHOCHbIe POOOOTOOPHUKH AOJDKHBL OBITh H3TOTOBJIEHBI M3 MaTepHana, He 00pasyroIero

UCKp IpH yAape (AoMHHMsA, OPOH3BL, JIATYHU H JIP.);

- JUIA KPEIUICHHS] HEePEHOCHOro mpoOOOTOOPHHKA HCIONB3YIOT THOKHE, HE HArouiHe WCKP,

MeTajuin4eckue Tpocuky. IIpu npruMeHeH!: IHYPOB (BEPEBOK H T.A.) U3 HEIJIEKTPOIPOBOIHBIX

MaTepHaioB Ha MX MMOBEPXHOCTH JOJKEH ObITh 3aKPEILICH MHOTOXKIIIbHBII, HEe IOl HCKp,



HEW30JIMPOBAHHBIN METAJUIMYECKHil TPOBOJHUK, COEAUHEHHBIH ¢ mpoboorGopHukoM. Ilepen
0TOOPOM MPOBOIHUK JOJDKEH 3a3€MIIITHCS € 3JIEMEHTAMH MEPBI BMECTHMOCTH;
- 3anpernaercs oTouparh Mpodsl HeTeTPOaYKTa Ha OTKPHITOM BO3AYXE BO BPEMs I'DO3BL.

9.8 Dnexrpoobopynosanne (CH 1 BcrnoMmoraTelbHBIE YCTPOMCTBA), NPUMEHSEMOE IpU
BBITIOJIHEHHH M3MEPEHMH, MOIKHO OBITh H3TOTOBJIEHO BO B3PHIBO3AINUINCHHOM HCIONHEHUM,
COOTBETCTByIOLIEMY Kiaccy B3pbiBoomacHOW 30HBI mo ['OCT P 51330.9 mecra mpuMeHeHus,
oreeuarb TpeboBanmsam ['OCT 22782.0, TOCT P 51330.0, umers pasperienne PocrexHansopa,
MOJy4€HHOE Ha OCHOBAHUM 3aKJIIOUEHHsI OKCIIEPTHU3bl IIPOMBINUIEHHON Oe30macHOCTH Ha
NpUMEHEHNE BO B3PbIBOOMACHBIX 30HAX.

10 MOArOTOBKA K BBIIIOJIHEHHIO N3MEPEHHIA

10.1 IlomroroBka K BBINOJHEHUIO M3MEPEHUM NPOBOOUTCS B COOTBETCTBUU C TEXHUYECKOU
nokymMenranueit Ha CH u 1pyrue TeXHU4eCKHe CPe/ICTBA, IPUMEHsIeMbIe TPH H3MEPEHISIX.

10.2 TIpoBepSIFOT BKIIFOUEHHOE COCTOSIHIE 00OPYAOBAHUS M HAJIMYUE HATPSHKEHUS TATAHIIS.
10.3 TlIpoBepsroT HanU4YHE CBA3M MEXKIY BTOPHYHOMN aIlmapaTypoii 1 npeodpa3oBaTessiMHL.

10.4 TIposepstoT cocTOsiHHE OOOPYAOBaHWS, TIePMETHYHOCTb (HIAHLEBbIX COENHHEHHI,
KOHTPOJIUPYIOT OTCYTCTBHUE yTeuek He(TePOAYKTa, OTCYTCTBHE MOCTOPOHHHX IIYMOB U BUOpaLHii
Ha U3MEPHUTENBHBIX JIMHUAX, UCIPaBHOCTh CH, IIEeIOCTHOCTD MIIOMO U KIIeHM.

10.5 TIpoBOomsAT HM3MEpEHHE W BBIYHCIEHHE O0bEMa M Macchl HE(PTENPOAYKTA COLNIACHO
pasnmeny 11.

11 BBINOJHEHHUE N3MEPEHWI U BEIYMCJIEHUNI

Ipumeyanue — B cnyuae, ecnu NIOMHOCHL UBMEPAEMC APEOMEMPOM, 8 pe3ynbmam
usMepenus. NIOMHOCMU GHOCUMCSL NONPABKA HA MeMHEPAMYPHOe PAacUlupeHiie Cmexaa Ons
apeomempos, paccuumoiéaemast no ¢popmynam b.2 uru b.3 npunoocenusn b.

11.1 MWM3mepenune H BIYHCIEHHE 00beMa H MACCHI HEPTENPOAYKTA KOCBEHHBIM METOAOM
AHHAMHYECKHX H3MEPeHHH CpeICTBAMH H3MEpeHHH, He 00pa3ylOIIHMH H3MepHTeJbHbIe
CHCTEMBI.

11.1.1 O6bem HedTENPOAYKTA H3MEPSIOT C MMOMOIIBIO CUETHUHKA 0OBeMa (PacxomoMepa).

11.1.2 IInorHOoCTh HeTEMPOAYKTA UBMEPSIOT OAHMM U3 CJIEAYIOLIUX COCOGOB:

- MOTOYHBIM IUIOTHOMEPOM, YCTAHOBJICHHBIM B TPyOOMpoBOge MO METOAMKE, M3JIOKEHHOH B
HMHCTPYKLMH IO €ro 3KCIUTy aTaluy,

- apeoMeTpoM B 1pode, oTobpaHHOit 13 Tpybdomposona mo T'OCT 2517.

IHpumeuanue - Uzmepenue nromnocmu apeomempom nposooam no I'OCT P 51069 unu no
T'OCT 3900 ¢ nabopamopuu unu 8 cneyuaisHo 06OPYOOBAHHOM MeCIe, 3AWUWEHHOM Om
6empa, 0caoK08, CONHEYHOU paoUAyUY U OCHAWEHHOM CIONUKOM C POBHOIL, 20PU30HMANBHOT
NOB6ePXHOCMBIO.

11.1.3 Temmeparypy HedTenpomykTa NpH ONPEAEICHHH MACChl H3MEPSIOT OIHUM U3
CIenyOLHX CrocoOoB:



- TepMOMeTpPOM B npobe, oToOpanHo#t u3 Tpybonposona no 'OCT 2517;
- TepMorpeoOpasoBaresieM, YCTAaHOBICHHBIM B TPYOOMPOBOAE MO METOMNKE, U3JI0XKEHHOH B
HUHCTPYKIHU TI0 €0 SKCILTy aATall|HU.

11.1.4 BpuucneHue Maccel He(PTEMPOAYKTA.

11.1.4.1 Tlpm mnpuBeneHun IuOTHOCTH H OObema Hedrenpomykra k 20 °C  Maccy
He(TenpoayKTa, KI, BEIMUCIAOT MO hopmy.e:

m=Vy- Py, ey
rae Voo - obObeMm HepTenponykra, npusenentslii k 20 °C, M3;
P2y - TUIOTHOCTb He(TEHNpOAyKTa, M3MEPEHHAs apeoMEeTpOM U TNpPHUBEEHHAs K

20 °C, xkr/m’.

11.14.2 TIlpm mnpuBegeHHH IUIOTHOCTH u oObema Hedrenpomykra k 15 °C  maccy
He(TenpoAYKTa, KT, BEIMHUCIIIOT 1O (hOpMyIIe:

m=Vs-pis, @
rne  Vis - obwem Hedrenponykra, npusenenHsiii k 15 °C, M,
Pis - IUIOTHOCTb He(pTenpOAYKTa, NpuBeaAeHHas k 15 °C, Kr/m’.

11.1.43 Tlpum mpuBeneHHH IUIOTHOCTH K TeMmreparype u3MepeHuii oO0BbéMa Maccy
He(TeNMPOAYKTA, KT, BEIMUCISIOT. IO (hopMyJie:

m=V “Pr > (3)
rne V - 06beM HehTenpOmyKTa, PH TEMIIEPATY Pe ero H3MEPEHHIA, M,
Piv - IIOTHOCTh He(TeNnpomyKTa, NpPUBEAEHHAS K TeMIepaType H3MepeHHii
06béMa, KI/M'.
Ipumeyanusa:
1. Ancopummur ewryucnenuii obvema u nnomuocmu peanusosanst 6 IO u wu3znodcenvt 6
npunoxcenuu B.

2. IIpu npogedenuu uzmepeniii NIOMHOCMY GPeOMEMPOM BMECO 3HAYEHUS RIOMHOCIY (P +)
6 ghopmyne (3) ucnonvzyemes suauenue niomnocmu (p*), onpedensemoe no gpopmyne (b.1).

3. 3uauenue (pn) aemomamuvecku paccuumuvieaemcss ¢ IO unu onpedensemcs 6
A6OPAMOPHYIX YCIOBUSX 6 MEPMOCHIAME NPU meMnepamype usmepenus 00vema, K2/,

112 MHM3vepeHHe H BBIYHCJEHHE MACChl HeQTENPOAYKTA KOCBEHHBIM METOAO0M
AMHAMHYECKHX H3MEPEeHHI H3MepHTe1bHbIMH CHCTEMaMH.

112.1 OGbem HedpTenpoaykra H3MEPSIOT KaHAIOM (KaHanamu) wu3MepeHus oObema
He()TEMPOAYKTA C UCTIOJIBb30BAHUEM CUETYHKOB 00beMa (PacxoqoMepoB).

1122 Temmeparypy HedTenpoaykTa H3MEpsIOT KaHaioM (KaHalaMH) H3MEpPeHH
TEMIIEPATYPBI C UCIIONB30BAHHEM HJIEKTPOHHBIX TEPMOMETPOB, YCTAHOBIIEHHBIX B TPYOOIPOBOZE.

11.2.3 TInoTHOCTH He(TEIPOMYKTA U3MEPSIOT KaHAJIOM (KaHAIAMK) U3MEPEHHs INIOTHOCTH C
HCIIOJIB30BaHMEM MTOTOYHBIX INIOTHOMEPOB, YCTAaHOBIIEHHBIX B TPYOOIPOBOLE.

1124 Maccy OpyTTo HeTenpOnyKTa BEMUCILIOT cortacHo 11.1.4.



12 OIEHUBAHHME NOTPEIIHOCTH H3MEPEHHI

12.1 TIlpemenbl OTHOCHTENBHON TMOTPEINHOCTH M3MepeHuil Macchl Hedremponykra, %,
BBIYUCJIAIOT IO (hopMyIIe:

Sm=+11JoV? +G*(8p* + 10" - AL2 )+ B> 10° At} + 5N, @)
roae oV -  OTHOCUTEJbHAs MOrPELIHOCTh M3MepeHHil obbema, %, MPUHHUMAIOT PaBHOH
OTHOCHTEJILHOM MOTPELIHOCTH CUeTYHKa 00beMa (pacxonomepa);
G - kooddumuent, BeraucAeMslii mo Gopmyie:
G 1+2p1,
1+281,’ )
f - xoshoumment obvemHOro pacmmpenus nedrempoxykra, 1/°C, sHauenue
kotoporo onpeznessatoT mo Tabnuue A.1 TOCT P 8.595;
t,, 1, - TeMmmeparypa He(TENPORYKTa TpH H3MEpeHHH 00beMa U IPU U3MEPEHHH
IJIOTHOCTH COOTBETCTBEHHO, °C;
Sp -  OTHOCHTEJbHAs MOIPELIHOCTb U3MEPEHMI IIIOTHOCTH He(TenponyKTa, %;
Af, -  abcomoTHas MOrpermHOCTh M3MEPEHHH TeMmepaTypsl HeQTENPOAyKTa MpH
usMepenun mwioTHocTy, °C;
Af, -  abCoNOTHAsl MOrPEIHOCTh U3MEPEHUI TeMnepaTypsl He(TeNpOnyKTa IpH
mmepennn oobema, °C;
ON - OTHOCHTENlbHAasl TOTPELIHOCTb  CpencTBa  OOpaboTKU  pesysbTaToB

H3MepeHI/Iﬁ MpHU BbIMUCJICHUH MACCHI, %
OTHOCHUTENbHAS TOrPELIHOCTD U3MEPEHMIT INIOTHOCTH He(TeNPOAyKTa!
A
sp=22.100. (6)
p

12.2 TIlpemensl OTHOCHUTENBbHOH MOTrPELUIHOCTH M3MEPEHMH MacChl TPH TPUBEAECHHU
MUIOTHOCTH He(TEMPONYKTa K YCIOBHIM H3MepeHUii 06bema, %o, BBIYHCIISIOT 110 opMyie:

_ 2 2 2 2
Sm=%11JoV> +8p* + 515+ N, (7
roe OV -  OTHOCHTENIbHAs MOTPEeLIHOCTb H3MepeHuil oObeMa, %, MPUHUMAIOT PaBHOMH
OTHOCHTEJIbHOM MOTPELIHOCTH CUeTYHKa 0ObeMa (pacxonomepa);
Sp - OTHOCHTEJIbHAs MMOTPELIHOCTb H3MEPEeHHIt MIOTHOCTH HepTenpoaykra, %o,
St, -  cocTaBnsAlOmIas OTHOCHTEJIbHOI TMOTPEIIHOCTH HK3MEPEeHUil Macchl

HeTenpoaykTa 3a CcueT aOCOMIOTHBIX MOIPELIHOCTEH H3MEpeHHil
TeMnepaTyp ty, t,, %o,

ON - OTHOCHTEJbHas MOTPEIIHOCTh CPeACTBA  00paboTKHM  pe3ysIbTaToB
HU3MEPEHHUHl NP BBIYUCIEHHH MacChl, %.

COCTaBAIONIYI0 OTHOCHTENBHOINM MOTPELIHOCTH M3MEPEHHIT MacChl HeprenponykTa (0t,,) 3a
cueT abCONIOTHBIX MOTPENIHOCTEN U3MEPEHHUIT TEMIIEPATYp 7, 1 1, , BBIYHCILIIOT IO (opMyJIe:

ﬂ-lOO 2 2
ot =t —— -JAt +4t; 8
Y1+ B(1,-1,) ro ®)

rae Al Aty - aGcomoTHBIE IOrPEIIHOCTH H3MEPEeHH il TeMIepaTyp tp, ty, °C;
B - kxo3pduument obveMHOro pacmupeHus Hedrtempoaykra, 1/°C,
3HaYEHHE KOTOporo onpenessitot no Tabnuue A.1 TOCT P 8.595.
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Ilpumevanus:

1 FEcmu ona npumensiemvix CH u xananoe HC 3a0amel xax abcomomusie, max u
OmMHOCUMENbHbIE NOZPEWHOCY, MO OAS1  GbIMUCIEHUS. OMHOCUMENLHOU  NOZPEUtHOCMU
uzMepenuil Maccol negmenpodyxma npumensiom gopmynst (4) unu (7).

2 Ecau 3a0anei moasko omuocumensivie hozpewnocmu (kax npasuno, ona HC), mo ona
BBIYUCHCHUS OMHOCUMENBHOU NOSPEWHOCIU U3MEPERUT] MACCHL HeDMENnPOOYKMA NPUMENSIOn

cedyouyio gopmyny:

Sm=+11[6V* +5p> + 5 + 5N |

12.3  TIlpenmenbl OTHOCUTENBHOM NOTPEIIHOCTH H3MepeHuid oObemMa HedTenpoxykra,
MPHUBEIEHHOTO K CTAHAAPTHBIM Y CJIOBUSIM, %0, BBIMUCIAIOT 1O hopMyie:

&, =ELL[V> +3p” +(B -100)* - AL | ©)
rae oV -  OTHOCHTENbHasl MOrpelHOCTh H3MepeHui obbeMa, %o, IPUHAMAIOT PaBHOH
OTHOCHTEJILHOM TOrPELIHOCTH CUeTYHKa 00beMa (PacxonomMepa);
Sp - OTHOCHTEJbHAs OTPELIHOCTh H3MEPEHUH IUIOTHOCTH HedTenponykTa, %;
B - ko3 punment obveMHoOro paciunpenus Hedrenponykra, 1/°C, 3HaueHne
kotoporo onpenessitot o Tabnuue A.1 TOCT P 8.595;
Al, - abcomoTHas MOrPeIHOCTb M3MEPEeHUs TeMIEpaTypbl HeQTENPOAYKTa Npu

HU3MEpPEeHUH IIOTHOCTH, °C.

13 OBPABOTKA PE3VJIbTATOB U3MEPEHUI

13.1 3HaueHue maccel HeTempOAyKTa, KT, OKPYIJSIIOT A0 LEJbIX 3HAYECHHIA.
3HaueHne oObeMa He(pTeNnponyKTa, M , OKPYIJBSIFOT IO TPEX 3HAKOB MOCJIE 3aMATOM.

13.2 Jlnst yuera HedTenpomykra NPUHUMAETCS 3HAUYE€HHE MAacChl B KHUJIOTPaMMax C
OKPYTJICHHEM JI0 LIEJIBIX 3HAYEHHUIL.

14 O®OPMJIEHUE PE3YJIBTATOB ATTECTAIIMA METOAMKHA W3MEPEHHUH
14.1 ATtrecranmio MeTomuKH n3Mepenuii npoost B cootsercTBuu ¢ 'OCT P 8.563.

142 Arrecraumsi METOOUKHM HW3MEPEHHH OCYINECTBIAETCA HAa OCHOBE PE3yJIbTaTOB
METPOJIOTHYECKON HKCIEPTU3bI MAaTEPUANIOB pa3pabOTKM METOAUKHM H3MEPEHHil, BKIIOYAIOLINX
ZIOKyMeHT (pasziet, 4acTh JOKYMEHTa), PerJIaMEHTHPYOLIMIT METOAMKY H3MEpPEeHUIl, IPHMEHAEMY IO
MPEANPUATAEM Ha KOHKPETHOI yueTHO! omepanuy, U pe3yJbTaTOB JKCIEPUMEHTAJIBLHOrO HIIH
PaCYETHOrO OLIEHUBAHHsS XaPAKTEPUCTHK MOTPELIHOCTH METOMHKHM H3MepeHMi (OTHOCHUTENBHBIX
MOTPELTHOCTEH H3MEPEHHIA MacChl U 00beMa HedTenponykra).

143 ATrecTanmio METOOMK W3MepeHHii, NpUMEHsieMbIX B cdepe TrocyJapCTBEHHOrO
peryJupoBanusi 0becredennsl eIUHCTBA U3MEPEHUM, OCYIIECTBISIIOT METPOJIOTHYECKUE CITyKObl
MPENPUATHH, aKKPEAUTOBAHHbIE HA MPABO MPOBEICHUsS ATTECTALMH METOAMK M3MEPEHHH B
cooreerctBum ¢ I1P 50.2.13 [ 10 ], rocynapcTBeHHBIE HAYYHBIE METPOJIOTMYECKUE LEHTPBI, OPraHbl
T'ocynapCTBEHHOM METPOIIOrHYECKOH CITYKOBI.

IIpu NONOKUTENBHBIX Pe3ybTaTax aTTeCTALHH:

- o(OpMIISIIOT CBHMAETENLCTBO 00 aTTeCTAllMM METOAMKH W3MEPEHHil cOornacHo dopme

T'OCT P 8.563;
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- PETUCTPHUPYIOT METOMNKY U3MepeHuii B PeaepaibHOM peecTpe METOINK H3MEPEHHI,

- JOKYMEHT, perjlaMEeHTHPYIOLMH MEeTOAUKY W3MEPEHHUll, YyTBEPXKIAOT B TMOPAMKE,
YCTaHOBJICHHOM Ha MPEANpUiITHH ([PUKA3, PACIIOPSDKEHHE),

- B JOKYMEHTE, perjaMeHTHpYIOLIeM METOAUKY MW3MEPEHUll, yKa3blBalOT «METOJUKA
W3MEpeHuit arrecToBaHa» C OOO3HAYEHHWEM MPEANpPHATHs, MeTpoJioruyeckas ciysxba
KOTOPOTO OCYIIECTBJIsLIa aTTECTALUIO, JIMOO rOCYJapCTBEHHOIO HAYYHOTO METPOJIOTHYECKOTrO
LEeHTpa WIM OpraHa [ oCynapCTBEHHOH METPOJOTrH4ecKOoil CiyxObl, BBIMOJHUBIINX
aTTECTALUMIO METOJUKU U3MEPEHUN.

Ipumevanus:

1. Ilpu paspabomkxe memooux uszmepenuii na ocHoge nacmosuyeti Pexomenoayuu He
O00NYcKQemcsl GHeceHue U3MeHeRull 6 YOPMYIIbL U aneopumMsl pacuema.

2. Jlonyckaemca paspabomxa 0OHO20 OOKYMEHMA HA MEMOOUKU UMEPEHUll Ol HECKOAbKUX
Mecn nposedeHus yiemnvix Onepayuii Pu UCHONb306AHUY 6 HUX!

- CH oonoeo muna;

- HC o0noco muna, peanuszyrowux OOuH uuueckuii NPUHYUR u3MepeHuil, ¢ UOEHMUYHbIM
nepeyHem i COCMABOM USMEPUMENbHBIX KAHANOB.
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IIb  09-560-03 TIlpasmna mnpomblnUIeHHOH OesomacHocTH Hedrebas U CKIAmOB
Hedrenponykra

IIOT PM 021-2002 MexoTpacneBble ImpaBuia MO OXpaHe TPyAa NPH SKCIUTyaTalyu
HedTebas, ckianos I'CM, cTauMOHAPHBIX U MEPEABIDKHBIX aBTO3AMPABOYHBIX CTAHLUM,
yTBepxneHHble Iloctanosnennem Muntpyaa PO or 6 mast 2002 r. Ne 33

TIOT P M-016-2001 P/ 153-34.0-03.150-00 MexoTpacneBble MpaBuiia 10 OXpaHe TpyAa
(npaBuia 0€30IaCHOCTH) NPH IKCIUTyaTaLlHK 3JIEKTPOY CTAaHOBOK (¢ m3Menenusimu 2003 r.)
DenepaneHerii 3ak0oH «O0 oxpaHe okpysxaromeit cpensn ot 10 suBaps 2002 r. Ne 7-@3
®enepanbHblii 3ak0H «O6 oxpane aTMochepHoro Bozayxa» ot 04 mast 1999 r. Ne 96-@3
HUCO 91/2-1991 Pexomenpauus. MCO mo nmpumeHeHH0 TabinL U3MEPEHUs NapamMeTpOB

Hed)TU 1 He(TENPOYKTOB, OCHOBAHHBIX Ha u3Meperun npu 20 °C (tabauup 59B, 60B)
ACTM J1 1250-2007 CrangapTHOe PYKOBOACTBO IO NPUMEHEHHIO TalOJUL, M3MEpeHHs
mapameTpoB HedTH U HedTenpoaykra (tabnuet 53B, 54B)

ITP 50.2.006-94 I1paBuna o merposoruu. I CU. ITopsnok npoBeaeHus! IOBEPKU CPEACTB
usmepenuii (¢ usmeneHusiMu Ne 1)

ITP 50.2.009-94 Ilpaswia mo merponorud. I'CH. ITopsanok npoBeneHHs WUCIBITAaHUN H
YTBEPKAEHUS THIIA CPENCTB N3MEPEHUN

IIP 50.2.013-97 [IlpaBuna mo wetpomorun. ICH. Tlopsimok — akkpeauTaluu
METPOJIOTHYECKHX CITy KO IOPUANYECKUX JIML Ha IPAaBO aTTECTALIMH METOAMK BBITTOJHEHUS
HU3MEPEHUIT U POBEICHNS METPOIIOTHYECKON SKCIIEPTU3bI JOKYMEHTOB

MU 2955-2005 Pexomenmaums. 'CH. TumoBas MeToAuka aTTeCTallUd IPOrPaMMHOIO
obecrieueHust CPEICTB U3MEPEHNUIT 1 IOPSZIOK e€ IIPOBENEHNUs!

MU 2676-2001 Pexomenmaims. I'CH. Merooguka METPOJIOTHYECKOH AaTTECTALH
aNTOPUTMOB U MporpamMm 00pabOTKH JaHHBIX PE3yJIbTATOB U3MEPEHHI NpU ONpefeseHUH
o0béMa u Macchl HedTH 1 HedrenpoaykTos. OOLIHE NONOKEHHA

MU 2174-91 Pekomenparusa. I'CHU. Atrecrauusi anroputMoB U mporpamm o6paborku
JAHHBIX TIPH U3MepeHusIK. OCHOBHBIE MOJIOKEHMS

MH 2800-2003 Pexomennmauusi. T'CH. BMecTHMOCTD TEXHONOTHYECKUX He(TENPOBOIOB.
MeroauKa BHIMOJHEHHUA H3MEPEHHI reOMETPUIECKUM METOIOM

TV 25-2021.003-88 TepMOMETPHI PTYTHBIE CTEKJITHHbIE JJAOOpaTOpPHbIE

IlpaBuia 3awUTBl OT CTATHYECKOTO OJJIEKTPHYECTBA B MPOM3BOACTBE XHMHYECKOW,
HepTEXUMUYECKOI U HedTenepepabaThIBaOIeii NPOMBIIIICHHOCTH, YTBEP)KACHHBIC
MunuctepcTBoM HedrenepepabaThBaomed 1 He)TeXUMUIECKOH MPOMBIINIEHHOCTH
31.01.72r.
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Hpunoxenne A
(cipaBouHOe)

Hpnmepbl pacuera oﬁbema, MACChl H OI¢HKH MOrPeuIHOCTH

A.1 IIpumep 1

Pacuer maccol u 00beMa HepTeNPOAYKTA NMPH ONpPEIENeHHH NIUIOTHOCTH APEOMETPOM H
NOrpeHOCTH H3MePeHHI Macchl H 00beMa HeTenpoayKra.

A.1.1 HcxonHble JaHHBIE:

Hedrenponykt — OeH3UH
o0beM He(TenpoAyKTa, H3MEPEHHBbIH C MOMOIIBI cderynka obwvema | V=150 M
(pacxopomepa) npu 25 °C
TIOTHOCTD HedTenponykTa, NI3MepeHHas apeoMerpom npu 22 °C p =709 Kr/m>
OTHOCHTEJIbHASI TIOTPEIIHOCTh U3MEPEHHss 00beMa ¢ MOMOIIbI0 cyeruuka | 0V = 0,15 %

obbeMa (pacxomomepa)
aBCOMOTHAs TOrPEIHOCTh H3MEPeHMs IUIOTHOCTH HedrenpomykTa | Ap = 0,5 kr/m
apeoMeTpoM
abCcoJIOTHAs TIOTPEITHOCTh M3MEpeHuss TeMmneparypsl Hedrenponykra | A7, = 0,5 °C
MpU U3MEPEHHU o0bemMa
abcoMoTHas TMOIPEIIHOCT M3MEPEeHHs TeMneparypsl Hedrenponykra | A1, = 0,5 °C
[pH M3MEPEHHUH IUIOTHOCTH
OTHOCHTENIbHAs ~IOTPELIHOCTh  CpeficTBa  00pabotku  pe3yJsibratoB | ON = 0,05 %
W3MEPEHU NP BBIYHCIEHHN MACCHI
ko3 durmeHT obbeMHOro pacipenus Hedrenponykra no Tabmuue A.1 | = 0,00123 1/°C
I'OCT P 8.595

A.1.2 TIpoBenenue pacuera:
A.1.2.1 OnpeneneHue MacChl IPH IIPUBEICHUH IUIOTHOCTU 1 00beMa OemsuHa k 15 °C:

A.1.2.1.1 BerucnsroT miotHocTs 110 Gpopmyie (B.1) ¢ yuérom:
- [IOTPABKH HA TEMITEPATYPHOE PaCIIHUPEHHE CTEKJIa apEOMETPa,;
- YCJIOBUS, UTO #p-1, .

p'=pK,=709(1 - 0,000023 (22 — 15) — 0,00000002 (22 — 15) (22 — 15)) = 708,9 Kkr/n’.

Iompasounsiit koaddurmenT (K,) BeraucaaoT no Gopmyne b.1.

A.12.12 TlnotHocts (p )  o6beM Hedrenpoaykra mpusonst k 15 °C mo tabmuuam 53B u
54B [ 7 ] B cnenyroLeii MoCiea0BaTEILHOCTH

A.1.2.1.2.1 TIo tabmuue 53B B CTpOKe «IUIOTHOCTh NMPH TEMIEPAType H3MEPEHHS» HAXOMAT
BenuuuHy 709,0 u Ha ypoBHe TemrepaTypel 22 °C OTMEYalOT COOTBETCTBYIOIIYIO €H IUIOTHOCTb
mpu 15 °C: p;5=715,4 Kr/mC,

Ipumeyanue - Ilpu  ucnonvzoéanuu  mabnuyer 33B  Oonyckaemcsa  npoeooums
MAMeMamuyecKyo UHMepnonayuio.

A.12.1.22 Tlo tabmune 54B B crpoke «miorHocth mpu 15 °C» HaxopmsaT Ommkaiimee k
nony4eHHoMy mo Ttabmuie 53B 3Hauenuro morHoctu 7154 KI/M 3HaueHue 716,0 Kr/M® U Ha
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ypoBHe Temneparypsi 25 °C HaxopsaT nonpasouHblii ko3 uument Ha oovem Hedprenponykra (K) -
0,9871.

Illpumevanue — Ilpu ucnonwvsosanuu mabnuyer 54B  nposooums mamemamuyeckyio
UHMEPRONSYUIO MEIUCOY MeMNEPamMypoil U WIONMHOCMbIO He OONYCKAECSL.

A1.2.1.2.3 O6beM Oen3uHa, npuBeneHHbIH k 15 °C, BBIUHCAIOT N0 hopMyJie:
V.. =V-K =150-0,9871= 148,065 m’.
A'1.2,1.3 Maccy 6eH3suHa BBIMHCIIAIOT MO Gopmyne (2):
m=V,-p,s=14807-7154=105926 «r.

A.12.2 Pacuer mpenenoB OTHOCUTENHHOH MOTPEIIHOCTH H3MepeHHi Macchl u o0beMa
HedTenponykra:

A.1221 Tlpemensi OTHOCHUTENbHOW MNOTPEIIHOCTH HW3MEPEeHHUHl Macchl He(pTenpoxyKTa
BBIYUCIISIOT N0 dopmyne (4):

Sm=£11LJ6V +G*(8p” + B> 10° - Ar2 )+ 7 -10* A} + ON”

Kosdpduuuent G Brraucisiot no popmyie (5):

_1+2-0,00123-25

= =1
1+2-0,00123-22

007.

>

OTHOCHUTENBHYIO TMOTPELIHOCTh M3MEPEHHI IUIOTHOCTH HEe(TENpPOAYKTa BBIUHCIIOT IO

bopmye (6):
5p=22 100 =% 100=007%.
P 715,4

>

Takum 06pa3oM, OTHOCHTETbHAS OTPELTHOCTh N3MEPEHHH Macchl HeyTenpoayKTa paBHa:

Sm=+ 1,1x/0,152 +1,0072(0,07* +0,00123% - 10* - 0,5* ) +0,00123% - 10* - 0,5% +0,05* =+ 0,21%.

A.1.222 Tlpemensl OTHOCUTENBLHOW TOIPEIIHOCTH H3MEpeHHH oObeMa He(TemponyKTa,
MPUBEIEHHOTO K CTAHAAPTHBIM YCIIOBHSM, BBIUHCISIIOT 10 (opmyte (9):

&V, =LV +8p> +(f 100) - L2,

cy

&V, =6V, == 1,1\/0,152 +0,07* +(0,00123-100)*-0,5* =£0,19 %.

A 1223 [Ina cimydas, ecinu Macca BBMUCHACTCS AN YCIOBUM MNPUBENEHUS IIJIOTHOCTH
He(TENMPOAYKTAa K VYCIOBHAM U3MEPeHHi oOBbeMa, MpeneNbl OTHOCHTENBHOW IOTPEIHOCTH
M3MEpPEHuU# Macchl BHUUCISIOT 10 popmyie (7):

Sm=211JoV?+8p* +51,+N”

Bemunny (67,,) BbraucisioT no gopmyae (8):

6tvp=t{ﬂ}m§ + A7 =¢{ 0,00123-100 ],/0,52 +0,5% = £0,09 %.

1+4-(1,-t,) 1+0,00123- (22 - 25)

Sm =+ 114/0,15% +0,07% +0,09° +0,05% = + 0,21 %.



A.2 Ilpumep 2

Pacuer maccbl, 00beMa M NOrPEHIHOCTH H3MEPEHHH MACCHI H 00beMa He(dTenpoayKTa

H3MEPUTECJIBHBIMH CHCTEMAMH.

A.2.1 Ucxonuble JaHHBIE:

HeTenponyKT — OeH3MH

obbeM He(TenpomykTa, M3MEPEHHbI C MOMOINBIO CYETYHKa 0ObeMa
(pacxomomepa) mpu 25 °C

V=150 M

IIOTHOCTB HedTenpoaykra mpu 15 °C

p15= 7154 kr/m’

TeMreparypa He(TePOAYKTA IPH H3MePEHHH 00beMa t, =25°C
OTHOCHUTEJNIbHASI TIOTPENIHOCTh KaHajia u3MepeHuss odbema ¢ momombio | 6V = 0,15 %
cuerunka obbema (pacxomomepa)

OTHOCHTEJIbHAs MTOTPEIIHOCTD KaHaJIa U3MEPEHHsl INIOTHOCTH op=0,25%
OTHOCHUTENIbHAS TIOTPENIHOCTh KaHaja M3MepeHus temmneparypsl HedTn | 6f = 0,05 %
npeobpasoBaTeieM TEMIIEPATYPhl IPH M3MepeHNH 00beMa

otHocuTeNbHas norpemrocts COU mpu BBIMUCICHUN MACChI ON=10,05%

A 2.2 IlpoBeneHue pacyera:

A.2.2.1 OnpenesneHvie Macchl IIPH MPUBEICHUH TNIOTHOCTH 1 00beMa Hedrenponykra k 15 °C:

A.2.2.1.1 O6bem Hedrenponykra, npuseneHHsIH Kk 15 °C, Beraucsror 1o popmyJe:

Vi, =V-K =150-0,9871 = 148,065 ™.

A.2.2.12 Maccy HeprenponykTa BHMUCIIIOT 10 Gopmyie (2):
m=V, p, =148,065-7154 = 105926 r.

A.222 PacueT TpPENeNOB OTHOCUTENLHOW MMOTPEIIHOCTH W3MepeHuil Maccel U obbema

HedTemponykra.

A2221 Tlpemenbl OTHOCHTENbHOM MOTPEINHOCTH M3MEPEeHHA Macchl HedTempomykTa

BBIMHUCIISIOT 110 GopMy.ie:

om=% 1,1\/5V2 +3p* +817 +ON? =+ 1140152 +0,25> + 0,05 + 0,05 =+033%.
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IIpuaoxenne b

PacueT IJIOTHOCTH ¢ Y4ETOM MONPABKH HA TEMIEPATYPHOE PACIIHPEHHE CTEKJIA
apeomeTpa

B.1 Ilpu mnpoBeneHWM W3MEPEHUH IUIOTHOCTH apeoMETPOM 3HAa4YeHHe IUIoTHocTH (p*)
BBIYUCIIAETCS 11O opMy.JIe:

p=pK,, (5.1)

e p - IUIOTHOCTH ¢ YYETOM MOMpPaBKH Ha TEMIIEPaTypHOE pPaclIMpeHHe CTeKJa
apeoMeTpa;

- IJIOTHOCTH He()TeNpPOAYKTa, H3MEPEHHAA APEOMETPOM, KI/M’,

MONPaBOYHbIl KO3(P(ULMEHT Ha TeMIepaTypHOE pACIIHMPEHHE CTeKia

apeomerpa, onpenessemblii o Gopmynam b.2 wm b.3.

=

B2 s apeomerpoB, otrrpamyupoBanHbix npu 15 °C, momnpaBo4HbIl KO3 QUIMEHT
BBIYHCJISIOT 110 (hopMy.JIe:

K.=1-0,000023 (t,— 15) — 0,00000002 (t,— 15) (t,— 15). (B.2)
Jli1st apeoMeTpoB, otrpaayupoBasHbx 1pu 20 °C, nonpaBouHbIH K03()(HUIHEHT BBIMUCISIOT 110
tdopmyre:

K,=1-0,000025 (ty— 20), (56.3)

i (S 7] - TeMmmepaTypa IpoAykTa B pabounx ycnosusx, °C.
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Ipuaoxenne B
(cmpaBouHOe)

AJIrOpHTMBbI NPUBEAeHHS 00HEMA H IIOTHOCTH K CTAHAAPTHBIM H Pa604uM yCJI0BHAM

HacTosiImee IpriIoKeH e COAEPKHT ATOPHTMBI, peanu3osannble B [10°:

- TNpUBEAEHME IUIOTHOCTH MpPOAYKTa OT pabouux YCIOBUH K CTaHAAPTHBIM YCJIOBHSIM
(Temmneparypa npoaykra 15 °C wm 20 °C, u3beiTounoe nasiaeHne npoaykra 0 ITa);

- mpusegeHne obObeMa mponykra Ot pabounx ycIOBMH K CTaHZAPTHBIM YCIOBHSIM
(temnepatypa npoaykra 15 “C 1w 20 °C, uzbeitouHoe nasiaenue nponykra 0 ITa);

- IpuBeNeHHEe MIOTHOCTH MPOAYKTa OT CTAHAAPTHBIX yCIOBUI (TemnepaTypa mponykTa 15 °C
unu 20 °C, uszbprrounoe napnenue npoaykra 0 I1a) k pabounm ycnosusim;

- NpHBEIeHUE TUIOTHOCTH NPOAYKTa OT pabO4MX YCIOBHHA K yCIOBUAM HU3MepeHHuil 00bEMa.

Cxema npuBeneHusi 00béMa U IUIOTHOCTH K CTAHAAPTHBIM M pab04HM YCIOBHSM IIPEACTaBICHA
Ha puc. 1:

ILnoTHOCTHL NPH
TemmepaTtype
15°C

/

IInoTHOCTL NPH
TemMmepaTtype eé

IL10THOCTL NpH
TeMmnepartype

H3MepeHHH H3MepeHHi 00bEMa
IL1oTHOCTH NpH ‘/
TeMmepartype
20 °C
O6bém npu
TeMmeparype
15°C ‘\
O0béM npu
TeMIepaType ero
H3MepeHHi
O0bém npu
TemnepaType 4——//
20°C
Puc. 1

3 ANTOPHTMbI HE TIPEAHA3HAYEHBI A/ PACUETOB BPY UHYIO.
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B.1 IlpuBeaeHHe MJIOTHOCTH MPOAYKTA OT PalOYHX YCJIOBHH K CTAHAAPTHBIM YCJIOBHSAM
(Temnepatypa npoaykra 15 °C nm 20 °C, n36b1Toun0e AaBJieHne npoaykTa 0 I1a).

JUJist BLITIOJIHEHUS BbIMUCIEHUH UCTIONB3YIOTCS 3HAUEHUSI CIEAYIOLIUX BEJIUUUH:

fp - TeMmmepaTypa MpoaykTa B pabouux ycnosusx, °C;

Py - u3bbITOUHOE HaBNeHHE TPOAYKTA B paboumx ycnosusix, kl1a;
Py - TUIOTHOCTb MPOIYKTa B pabO4MX yCIOBHAX, K/,

T - cranpaptHas temueparypa (15 °C unu 20 °C), °C;

P - cranpaprtHoe u3bbrrounoe aasienue (0 I1a), kI1a.

Ipumeyanue — B cayuae, eciu niomnocms npooykma usmepsemcst apeomempom, 6 pe3ynsmam
u3Mepenus NIOMHOCMU GHOCUMCS NONPABKA HA MeMNEPamypHoe PAacuilipeHue CMmekada OnA
apeomempos, paccuumviéaemas no gopmyne:

- 07151 apeomempos, omepaoyuposannvix npu 15 °C, nonpasounsiii kosgghuyuenm svruucisiom no

gopmyne:
K,=1-0,000023 (t,— 15) — 0,00000002 (15— 15) (t,— 15), (B.1)
- 0151 apeomempos, omzpaoyuposannvix npu 20 °C, nonpasounsiii koaghguyuenm soraucaaiom no
dopmyne:
K,=1-0,000025 (1o 20). (B.2)

B pesyunpTaTe pacuéra MONyHarOT 3HAYEHHS CJIeNYIOIMHAX BEMYHH!

or - MIOTHOCTb MPOAYKTA MPU CTaHNAPTHBIX yCJIOBMsAX (Temmeparypa mpoxaykra 15 °C
wn 20 °C, u36rIrounoe nanenue npoaykra 0 Ia), kr/m;

Crr - KOppeKkTupyouuii GakTop Ha Temreparypy NPOAYyKTa;

Crr - KOppeKTupyouuii hakTop Ha JaBIeHHE NPOAYKTA,

Fp - (axTop cxxuMaeMocTH npoaykra, klla™;

Crpr, - KOppeKTHpYIOIuii GakTOp HA TeMIepaTypy M JAaBJIEHHUE POy KTa.

Hipke npuBenéH anropuTM BBIMUCIEHUMN.
B.1.1 Temneparypa npoaykTa npusoautcs k °F:

tyr =181, +32. (B.3)

ITpoBepsroT BEINOJIHEHHE YCIIOBHH ITO TEMIIEpaType:

~58<1,, <302. (B.4)

Ecnmu YCJIOBHS HE BBIMTOJHAIOTCA, TO paCUCT 3aBECPIIACTCA.

B.1.2 PaccuuTbpiBaeTCs H30BITOYHOE JIABJIEHHE MPOIYKTa B PSig:
p b (B.5)
P 6,894757

IIpoBepsIOT BBINOJHEHUE YCIOBUIA 1O AABJICHUIO!
0< Pog <1500. (B.6)

Ecmm YCJIOBHS HE BBIMOJHAIOTCA, TO pACUCT 3aBCPIIACTCS.
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B.1.3 IIpoBepsioT BHINONHEHUE YCIOBUI II0 INIOTHOCTH:

Prin Spo Spma,x? (B7)

A€ 3HAYCHUSA MaKCUMAJIbHOIO 1 MUHHUMAJIbPHOIO 3HAYEHUS IJIOTHOCTH!

Prin* kr/m° Pras s er/a®
470.4 1209,5

Ecmu YCJIOBUA HE BBINIOJIHAIOTCA, TO PaCUYET 3aBEPIIACTCS.

B.1.4 OmnpenensroT MakCUMaJbHOE ¥ MUHMMAJIbHOE 3HAYEHUE IUIOTHOCTH TMPH CTAHAAPTHBIX
ycaoBusax (60 °F):

IOéOmin 4 KF/M3 p60max ’ KF/M3
610,6 1163,5

B.1.5 OmpenemnstoT nepsoe npubmkeHHe TUIOTHOCTH NP CTaHAAPTHBIX yCnoBusAx (60 °F):

Ps’ = Po> (B.8)

P60, min if Po < Peomin (B.9)

0 _
Peo = )
pGO,max U(. pO > pEO,max

B.1.6 IlepecuutbiBaroT TeMmeparypy HNpOAyKTa H3 TeMneparypHoi mkansl ITS-90 B
TemrepaTypHyo mkaiy [TS-68:

t=t,—A4. (B.10)
3HaueHHe A PAaCCUMTHIBAIOT MO Gopmye:
4 = (@, +(a, +(a; +(a, +(as + (a, +(a, + az e, (B.11)
rme
‘ (B.12)

3HadeHus k03QPULUEHTOB 4 :

S}

—0,148759
~0,267408
1,080760
1,269056
—4,089591
—1,871251
7,438081
—3,536296

R || N | |W[N|—

B.1.7 PaccyMThIBAIOT IUIOTHOCTH MNPOAYKTA TMPH  CTaHOApTHRIX ycnoBusax  (60°F)
COOTBETCTBYIOLIYIO TeMIepaTypHoii wkane ITS-68:
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pm =pgg'r’{1+ exp[A(HOBA)l]}’ ®.13)

1+ A(1+1,64)B
e
% (B.14)
Azéﬂ{( o +K1]%+K2},
2 |\ ps Peo
2K, + K, - pl (B.15)

TK,+ (K K, pl ol

3HaueHue &, =0,0134979547.
Suauenus Ky, K;, K, onpenensiror o tabiume B.1.

Tabnmna B.1
IMponykT T110THOCTD Ky K K>
Husenbroe 838,3127< peo < 1163,5 103,8720 | 0,2701 0,0
TOIIIUBO
ABHAIIMOHHOE 787,5195< peo < 838,3127 330,3010 0,0 0,0
TOITJIUBO
Heiii?ﬁaﬂ 770,3520< peo < 787,5195 1489,0670 0,0 —0,00186840
BeH3unb 610,6< pgo < 770,3520 192,4571 | 02438 0,0

B.1.8 PaccuutniBaroT K03 ULHEHT 00BEMHOTO pacimupeHus mpony kra npu 60 °F:

B.16)

Jie (

all = *(Om) +K, *l{m) +K,.
P p

B.1.9 PaccuurbiBaroT KOPPEKTUPYIOLMIA akTOp HA TeMIepaTypy MpoAyKTa:

C = expl-aly - A+ 082 (a1 +5,,)]}, B.17)

rae
At =1t —-60,0068749. (B.18)

3Hauenne J,, oepyt no B.1.7.

B.1.10 PaccuutbiBatoT K03(GHLIHEHT CKUMAEMOCTH TIPOYKTa:

P,PSI

5 (B.19)
i = exp[— 19947 +0,000134277 + 13020+ 232601 ]

(p*(m))2

B.1.11 PaccuntsiBaroT KOPPEKTHPYOMMIT GakTOp Ha M3OBLITOYHOE HaBJIEHHE MPOAYKTa!
(m) 1 (B.20)
" 171075FP(,};§1 'PPSJ .

B.1.12 PaccunThIBaroT KOPPEKTUPYIOIUHA (aKTOp Ha TEMIEPATYPy U U3OBLITOUHOE aBJICHUE
MPOAYKTA:

Cl =g -chy. (B21)
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B.1.13 Paccuursipator dp " :
005" = po = pi” - Cryyl.
IIpoBEpSAOT BHINOIHEHUE YCIIOBUSL:
|5pg">| <0,000001.

Ecnu ycnoBue BBINONHAETCS, TO nepexoasT k B.1.17.

B.1.14 PaccuuThIBaIOT NOMpPABKY K ILIOTHOCTH IPH CTAHAAPTHBIX yCIOBUAX!

E(m)

Apl™) — ,
P 1+D{™ + DG
rae
(m) _ Po (m)
=St i P s
c- i
pm = 2Py - F{™(7,93920 +0,023261,)
P Y ’
(e5”)
DI =D - Al +1,6a - A1),
rae

At =1, 60

3nauenus D, npuBeneHs! B Tabnune B.2.

TIporyxr T110THOCTD D,
Ausenproe 838,3127< psy < 1163,5 1,3
TOILTHUBO
ABHALHOHHOE 787,5195< peg < 838,3127 2,0
TOILUIUBO
Ilepexonnas 770,3520< po < 787,5195 85
30Ha
BensuHbl 610,6< pey < 770,3520 L>

B.1.15 PaccuuThiBaroT 3Hauenue p ' :

) A0l

(m+1)

Pso

m

_ A
= Peo

(m) _ (m)
Ecmu Péé") +Apg(jn) < Psomin, TOTAR AP55" = Peomn — Pso -

(m) _ (m)
Ecin pg(;n) + Aps((;n) > Psomar » TOTAL Ap5" = Pomac — P -

B.1.16 PaccuutbiBaroT HOMEp UTEPALMHK:
m=m-+ 1.

IIpoBepsitoT BHINONHEHNE Y CIIOBHS:

(B.22)

(B.23)

(B.24)

(B.25)

(B.26)

(B.27)

(B.28)

Taéauua B.2

(B.29)
(B.30)

(B31)

(B.32)

(B.33)
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Ecnu YCJIOBUE BBINIOJHACTCA, TO NEPEXOIAT K 1.7.
Ecnmu YCJIOBHE HE BBINOJHACTCsI, TO PACHCT 3aBEPIIACTCA.

B.1.17 IIpoBepsitOT BBINOJIHEHUE YCIOBUS;
IOGOmin = p60 < pGOmax . (B34)

Ecnu ycnosue He BBITIONHAETCS, TO PAacyeT 3aBePIUaeTCs .
3HaueHNss MaKCUMAIbHON IJIOTHOCTH pOg,,. ¥ MUHHUMAJIBHON MIOTHOCTH Pg,,;, [PUBEICHBI B

B.14.

B.1.18 PaccuuThIBaloT KOPPEKTHUPYIOIMUH (akTop IO TeMIeparype IMpH HPHBEACHUH
IUIOTHOCTY NMPOIAYKTA OT Oy, K Oy .

Koppekrupyromuii daktop no Temmneparype Cry,sp IPH MPHBEICHUH IUIOTHOCTH MPOAYKTa OT
Peo K pp paccunteiBaroTno B.1.6 -B.19mputy = T"u Py = P.

B.1.19 PaccuurbIBaroT MIOTHOCTD NMPH CTAHTAPTHBIX YCIOBHAX:

Pr = Pso 'CTPL,éo- (B.35)

B.1.20 PaccuuThIBatoT KOPPEKTUPYIOLIUNH (PakTOp MO TEMIIEpaType:
cwm (B.36)
Cp ==~

CTL,GO

B.1.21 PaccuyuThiBaroT KOPPEKTUPYIOLIHI (PAKTOP U3OBITOYHOMY HaBJIEHUIO:

cy (m)
— PL m
Cpy == =C3.

PL,60

(B.37)

B.1.22 PaccunThIBarOT KOPPEKTUPYIOLIHIA (GaKTOp MO TEMIepaType u H30BITOYHOMY OaBJICHHIO:

o _ccw (B.38)
TPL — C -
TL,60

B.1.23 OxpyrisiioT KoppekTHpyOIuii pakrop no Temmeparype xo 0,00001.

B.1.24 PaccuutbiBator K03()(PHLHEHT CKUMAEMOCTH MPOAYKTa:
(B.39)

F P,PSI

F,=—2f
6,894757

B.2 IIpuBenenue 00beMa NPOAYKTA OT Pa0ouMX YCIO0BHH K CTAHJAAPTHBLIM YCJ0BHAM
(TemmniepaTtypa npoaykTta 15 °C nim 20 °C, u36biTounoe nasjenne npoaykra 0 Ila).

I[J'ISI BBINOJIHEH NS BBIMHCIICHUI HeO6XOJ.'[I/IMI>I 3HAYCHUA CJICOAYHOINNX BEJTUYNH!

pr - IUIOTHOCTb MPOAYKTA NPH CTAHAAPTHBIX YCIOBHAX (TemmepaTypa mponykTa 15 °C wnn
20 °C, u36bITounoe naBienne mpoaykra O I1a), Kkr/m’;

7 - cranpapraas Temnepatypa (15 °C wim 20 °C), °C;

P - crangaprHoe uzbbirouHoe naenenue (0 I1a), xI1a,
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V - obbem npoaykra, M
ly - TeMmeparypa mponyKra B pabovuX yCIOBHAX MpH H3MepeHuu odbema, °C;
Py - u30bITOMHOE HaBJIEHNE OPOAYKTa B pabOYUX YCIOBHSIX NPU H3MepeHHu o0bema, Klla.

B pesynbraTe pacuéra NoydaroT 3HAYEHUs CIESAYIOLINX BEJIUYHH!

Crp - xoppekTupyrowmii ¢Gakrop Ha TeMmmepaTtypy NpOAyKTa NpH IpHUBEZCHHH o0beMa
MpPOAYKTa K CTAHAAPTHOW TeMIIepaType;
Cp, - KOppekTHpyromuii GakTop Ha NABJICHHE NPOAYKTA IIPH MPUBEACHUH 00bEMa NPOIyKTa

K CTaHJAPTHOH TeMIepaType;

Crpr - KOppeKTHpyIOLIHMIl (aKkTOp HA TEMIIEpaTypy W JaBJICHHE MPOAYKTa MPU NPHBEICHUU
obpeMa MpoAyKTa K CTAaHAAPTHOH TeMIepaType;

V - 00’beM MPOAYKTA IPH CTAHNAPTHBIX YCIOBHAX, M.

Hipke npuBenéH alropuTM BbIMHCIIEHUMN.

B.2.1 PaccuuThiBalOT IUIOTHOCTH MNpPOAYKTa OpPH CcraHAapTHeIX ycaoemwix (60 °F) u

KoppekTHpyromuii  (pakTop Ha TEMIepaTypy IPOAYKTa INpPH MNPHUBENEHUH IUIOTHOCTH NpH
craHgapTHeIx ycioBusax (60 °F) k muoTHocTH mpu craHmaptHeix ycnosusax (15 °C mmm 20 °C)
CT L,60 -

Pacuer mposoautca no B.1.1 - B.1.17.
HpI/I 3TOM 3a 3HA4YCHHA TUIOTHOCTH, TCMIIEPATYPbI U HU30BITOYHOTO JAaBJICHUs MTPUHUMAIOT!:

pO:pTa
t, =T,
P,=0.

B.2.2 PaccuutbiBaroT TeMIepaTypy mponykra B °F:
ty =181, +32. (B.40)
IIpoBepsitOT BBINOJHEHHUE YCIOBHIA:

~58<1,, <302. (B.41)

Ecau YCJIOBHA HE BBITIOJHAIOTCS, TO paCHET 3aBEPIIAETCS.

B.2.3 PaccuuThiBaroT U30BITOYHOE JaBJIEHHE IPOAYKTA B Psig:

p b (B.42)
P 6,.894757

IIpoBepSOT BBINOJHEHUE Y CIOBUMA:
0< P,y <1500. (B.43)

Ecnu YCJIOBHs HE BBIMIOJIHAKOTCA, TO PACUET 3aBEPLLIACTCS.

B.2.4 IlepecunTeiBaroT TEMIIEPaTypy MNpOAYKTa U3 TeMmnepaTypHoii mkanel ITS-90 B

TemrneparypHyto mkaiy [TS-68:

t=t,—-4. (B.44)
3Hauenne 4, paccyuThBaOT MO HopMyie:
4 = (a1 + (a2 + (a3 + (a4 + (a5 + (a6 + (a7 + asr)z')f)r)r)z-)r)r, (B.45)
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rae
1, (B.46)
7= .
630
3uauenust k03(pPHULUHEHTOB @, TpuBeneHb! B B.1.6.

B.2.5 PaccyuThiBaKOT IUIOTHOCTH MpoayKTa TIIPH CTaHZApTHEIX YycaoBusax (60  °F)
COOTBETCTBYIOLIYIO TeMnepaTy pHoi mkane ITS-68:

R P expl4(1+084)-1] (B.47)
PP 1+A4(1+1,64)B |’
rae
(B.48)
A —%{{£+K1JL+K2:| ,
2 |\ Ps Pso
2K, + K, - pg (B.49)

K, +(K1 +K, 'po'o)pso '
3naveHus o,, =0,01374979547.
3nauenust Ky, K;, K> onpenemsiroT mo Tabimuue B. 1.

B.2.6 PaccuurniBaroT K0o(uLHeHT 06beMHOTO paciiipeHus nponykta mpu 60 °F:

B.50
a50=(£+K1jL+K2. (B.50)
* *

P P

B.2.7 PaccunTblBaroT KOPPEKTUPYIOMMi (akTop Ha TEMIepaTypy NMpoAyKTa IPH MPUBEACHUN
IUIOTHOCTH OT cTanaapTHO# mnotHocTH (60 °F) k paboueit Temneparype:

Cr, = exp{—a,, - At[1+08a,, (4 +35,, )], (B.51)
rae
At = 1 — 60,0068749 (B.52)

3nauenue J,, Oepyr mo B.1.7.

B.2.8 PaccuuTbiBatOT KOPPEKTHPYIOIIHKiT PakTop Ha TeMmepaTypy HPOAYKTa NPH NPHBEACHUH
IUIOTHOCTH OT craHaapTHoi ruotHocTH (15 °C wim 20 °C) k paboueii Temnepatype:

Ci (B.53)

B —
Cp =2
TL.60

B.2.9 PaccuursiBaoT KO3(QQULIHEHT CXXUMaEeMOCTH MPOLYKTA!

(B.54)
Fo p[ 10047 + 0,00013427,+w].

(0*)

B.2.10 PaccuuTbiBatoT KOPPEKTHPYIOIIN#T akTOp HA M3OLITOUHOE AaBJIEHHE POy KTa:

1 (B.55)
CPL = 3
1-10 FP,PSI'PPSI

25



B.2.11 Paccuurbiator k03¢ GHINEHT CKUMAEMOCTH IPOAYKTA:
F

P,PSI

(B.56)
F,=—2
6,804757

B.2.12 PaccunTbiBarOT KOPPEKTHPYIOIMIA (AaKTOp HA TeMIepaTypy M H30OBITOYHOE IaBJICHHE
HpPOAYKTa:
C

e =Cpy - Cop - (B.57)
B.2.13 OxkpyrmaoT koppekTupyoumuii ¢paxrop mo temmnepartype o 0,00001.
B.2.14 PaccuuthiBaioT 00BEM IIPU CTAHJAPTHBIX YCIOBUSIX

V, =Cppp V. (B.58)

=

B.3 IlpuBeneHHe MUIOTHOCTH MPOAYKTA OT CTAHAAPTHBIX YCJIOBHI (TeMnepaTypa NpoayKTa
15 °C nnn 20 °C, n36biTouHOe gaBaeHue npoaykra 0 I1a) k padouum yciiosusim.

HJ'ISI BBIITOTHEHHUS BHIYMCIIEHUN HeO6XOZ[I/IMbI 3HAQYECHUA CIICOYOIIUX BEJTUYNH !

pr - MIOTHOCTb MPOAYKTA MPU CTaHIAPTHBIX YCJIOBHAX (TeMmepatypa npoaykra 15 °C winu
20 °C, u3bprrounoe nasnenne npoaykra 0 ITa), kr/m’;

T - crangaptHas Temmepatypa (15 °C unu 20 °C), °C;

P - cranzgaptHoe usbbrounoe nasnexue (0 Ia), klla;

ty - TeMIIepaTypa nponaykra B pabounx ycnoBmix, °C;

Py - n30BITOYHOE HaBJIEHHE NPOAYKTa B pabounx ycnoBusax, klla.

B pesysbraTe pacuéra MoNy4arT 3HAYEHUS CIEAYIOMIUX BEJIMYHH!

Cr. - xoppektupyrooumii haxTop Ha TeMIEpaTypy MPOAYKTa NPU NMPHBEAEHUH IIOTHOCTH
nponykra kK paboueii Temnepatype;
Cpr - xoppexTupyiomuii (akTop Ha [daBieHHe NPOAYKTA IIPH NPHBENEHHM ILIOTHOCTH

mpoxpykra k paboueit Temneparype;

Crpr - xOppexTupylomuid $paxTop Ha TeMIlepaTypy M OaBiCHHE NPOAYKTa NPH NPUBEIEHHU
IUTOTHOCTH MIPOAYKTa K paboueli TeMnepaType;

P - IIOTHOCTH MPOMYKTA TIPH PAGOUNX YCIOBHSAX, KI/M .

Hwxke npuBenéH anropuTM BEMUCICHUIL.

B.3.1 PaccuuThiBalOT 3HAUCHHUSA KOPPEKTHPYIOIUX KOI((GHUIMEHTOB IO TEMIEpaType Hu

nasnenmo Cp, , Cpp, Cppyp

3Hauennss KoppekTupyromux ko3d¢uuuenros nmo remnepatype u nasieHuto Cp, Cp, Cpp
paccuutbiBaroT o B.2.1 - B.2.13.

B.3.2 PaccunThIBarOT 3HAYCHUS IUIOTHOCTH HPH PabOYHX YCIIOBHSIX !

P=Cpp-pyp. (B.59)
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B.4 IlpuBeaenne nJIOTHOCTH NPOAYKTA OT PAG0OUMX YCJIOBHIl K YCIOBHUAM H3MEPEHHIT
o0béMma

IpyBenenye MIOTHOCTH MPOAYKTA2 OT PabOdYMX YCIOBMH K YCIOBHAM H3MepeHui o0bpéma
BBIIIOJIHSIETCS] B [Ba STala;

- pemaercs 3amaya MPUBEACHHUs IUIOTHOCTH OT PabOdyux K CTAHAAPTHBIM YCJIOBHSM COTJIACHO
B.1 HacTosIIero NpuiIoKeHNs,

- pelaeTcs 3amada NPUBENCHUS IUIOTHOCTH OT CTAHAAPTHBIX YCIOBHI K YCJIOBHAM M3MEPEHHIA
oObéma cormacHo B.3 HACTOSIIETO MPHUIIOKEHUS.
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