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T 86.3
PEKOMEHJIALIAA

I'OCYIOAPCTBEHHAA CHUCTEMA OBECIIEYEHHMA EJWHCTBA

W3MEPEHUMU

MACCA M OBbEM HE®TEITPOJIYKTOB

MeToauKa H3IMEPEHHIl B BEPTHKAJIILHBIX pPe3epByapax

MM 3252-2009

1 OBJACTH IPUMEHEHUA

Hacrosimass PexomeHpanusi pacrmpocTpaHsieTcs Ha Maccy U oObeM He(TenpoaykToB U
yCTaHaBIMBAET METOIUKY U3MEPEHUI B Pe3epByapax BEPTUKAIbHBIX CTaIbHbIX.
Meronuka usMepenuil paspaboraHa B coorercTBud ¢ mnonoxeHusmu ['OCT P 8.563 wu

TI'OCT P 8.595.

2 HOPMATHBHBIE CCBLIKH

B Hacrostmeit PexoMeHialiuu UCHOJIB30BaHbI CChUTKH Ha CJICAYIOIHUE CTAHAAPTDI!

I'OCT 12.0.004-90

I'OCT 12.1.005-88

IOCT 12.4.111-82

I'OCT 12.4.112-82

I'OCT 12.4.137-84

T'OCT 400-80

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

I'OCT 6370 - 83

I'OCT 7502-98
I'OCT 18481-81

I'OCT 22782.0-81

T'OCT 28498-90

I'OCT P 8.563-96
I'OCT 8.570-2000

I'OCT P 8.595-2004

Cucrema craHpapThzauuud 0e30macHOCTH — TpyZa.
o0yuenust 6e3omacHocTH Tpyna. O6Lime nonoxeHus
Cucrema cranpaptusauuu OesomacHoctu Tpyaa. OOmme CcaHUTapHO-
TUrHeHndeckue TpeOoBaHMs K BO3AYXY paboueii 30HbI

Cucrema cranmaprusauuu OeszomacHoctH Tpyaa. KocTiomer Myskckue
145t 3a10uThl OT HedTu ¥ HedTenponykToB. TexHHUEeCKHE yCIoBUSs
Cucrema cranmapTu3anuu 6e30macHOCTH Tpyna. KocTioMBbI skeHCkue Juis
3aIUThI OT He(hTH U He(pTENPOAYKTOB. TeXHUUeCKUe YCIOBHS

OO0yBb criennaibHasi KOjKaHasi [JIsl 3alUThl OT HehTH, HedTenpoayKTOB,
KHCJIOT, LIeJIoYel, HeTOKCHYHON U B3pbIBOONacHoi mbuH. TexHuueckue
yCJIOBHUS

TepmomeTpsl CTekisiHHBIE st ucnbiTanuil HedTu. TexHmueckue
yCIIOBHSA

Hedrb u HedrenponykTsr. MeTon OIpeneneHns COaepKaHus BOAbI
Hedtb u HedremponyxTel. Metoas! or6opa npob

Hedts u HedTenponykTer. MeTobI ONpeNeNeHNs MIOTHOCTH

Hedptb, HedTempoaykTel ¥ OpHcanky. MeTonbl — ONpeneneHus
MEXaHHYEeCKHX MTpUMecei

Pyrnerku u3MeputenbHble METAINYECKHE. TEeXHUUECKHE YCIOBHUA

Opranuzauus

ApeoMeTpbl U UHIHHAPEI cTeksHEbIe. O0ume TY
DnexkrpoobopynoBanue B3pbBO3aIMUIIeHHOE. OOmue TEXHUYECKUE

TpeOOBaHUS U METONbI UCTIBITAHUI

TepMOMETPBI  KUAKOCTHBIE  CTeKJsiHHBIE.  OOIHe  TeXHUYECKHUe
TpeboBaHusi. MeTOnbl UCTIBITAHUI

T'CHU. MeToauKu BbITOJHEHUS] M3MEPEHUHN

T'CHU. PesepByapbl CTajibHble BEpPTUKAJbHblE  LUJIHHIPUYECKUE.

Mertoauka noBepKu
I'CU. Macca nebptn wu Heprenpomykros. OOmue TpedoBaHUs K
MCTOOHUKAaM BBIITOJTHCHUA I/ISMepeHI/Iﬁ



I'OCT P 8.596-2002 TI'CH. Merpomnorudeckoe OO€CICUeHHE H3MEPHUTEIbHBIX CHCTEM.
OCHOBHBIE TIONIOKEHUS

T'OCT P 51069-97 Hedts wu HepTemponmykTel. Meroxn ompemeneHus IUIOTHOCTH,
OTHOCHTENILHOI IUNTOTHOCTH U IUIOTHOCTH B rpanycax API apeomerpom

T'OCT P 51330.0-99  OnekrpoobopyaoBanue  B3peiBo3awuineHnoe. Yacte 0.  OOmwme

(M3K 60079-0-98) TpeboBaHus

T'OCT P 51330.9-99  BnekrpoobopynoBaHue B3PBIBO3AILUIIEHHOE. Yactb 10.
Krnaccudukanust B3pbIBOOMACHBIX 30H

lpumeyanue — npu nonssosanun nacmoswesi Pexomenoayuu yenecoobpazHo nposepums
Oelicmeue CCuINOYHbIX CIIAHOAPMOS 68 UHPOPMAYUOHHOII cucmeme 00uje20 NONb30BAHUA — HA
ouyuanrsHom catime nayuonansnoz2o opeana Poccuiickoii Qedepayuu no cmanoapmusayuy 6
cemu Humepnem unu no exce200HO  u30a8AeMOMY  UHPOPMAYUOHHOMY  YKA3AMENIO
«Hayuonanvnvie cmanoapmuly, Komopuiii OnyoauKosan no cOCMOAHUI HA 1 AHBAPs: meKyue20
2004, U RO COOMBEMCMBYIOUWUM EACEMECAYHO U30ABAEMBIM UHDOPMAYUOHHBIM YKAZAMEAM,
ONnyOIUKOBAHHBIM 8 meKyugem 200y. Ecau ccolnounviii OOKyMenm 3ameneH (UsMeHeH), mo npu
nonv3oeanuu  Hacmosuyeli  PexomenOayuetl  cnedyem pyKO80OCMBOBAMYbCA  3AMEHEHHBIM
(usamenennviv) Ookymenmom. Ecnu cceiiounwiii  Ookymenm ommenen 0Oe3 3amensl, Mo
NonotCe e, 8 KOMOPOM OGHA CCHLIKA HA He20, NPUMEHSION 8 YACMUY, He 3ampazusarouyeil smy
CCBLIKY.

3 TEPMHWHBI 1 ONPEJEJEHUA

B HaCTOHH.Ieﬁ PeKOMeHHaHI/II/I HCTIOJb30BaHbl CIIEAYIOIIUE TEPMUHBI C COOTBETCTBYIOLIUMH
OTIPENENIEHHSMY:

3.1 wu3mepuTesbHAS cHcTemMa: COBOKYIHOCTb HU3MEPUTENBHBIX, CBA3YIOLIUX,
BBIYHCJIMTCIIBHBIX KOMIIOHCHTOB, o6pa3y101.uux HU3MCPHUTCIIBHBIC KaHaJbl, U BCIIOMOTaTCJIbHBIX
yCTPOICTB (KOMIIOHEHTOB U3MEPUTENIBHOH CHCTEMBI), PYHKIHOHHUPYIOIINX KaK €IUHOE LIENOe.

3.2 ucObITATEIBHAS J1A0OPATOPHA (MCHBITATENBHBIH WEHTP): XHMHKO-aHATHTHYECKas
J1a00paTOpHsL, BHINONHIOWAs KOHTPOJIb Ka4ecTBa (1IapaMeTpoB).

3.3 MeroaMKa M3MepeHMii: COBOKYITHOCTb KOHKPETHO OIMCAHHBIX ONEPaLMi, BBHINOJIHEHHE
KOTOpPBIX O0ECreYnBaeT MOJNyYCHHUE PE3YJIbTATOB M3MEPEHHi C YCTAHOBJICHHBIMH IOKAa3aTEISIMH
TOYHOCTH.

34 mnepcoHaJdbHBIHi KOMNBIOTep: yHHUBepcambHas OBM, npenHa3sHaueHHas — Juist
HHIUBHAYAJIBHOTO HCHOB30BAHHSL.

3.5 mnporpammuoe o0ecrnedyeHHe: COBOKYIHOCTh MpPOrpamM, CHCTeMbl oOpaborku
uHGOPMALMH U IPOrPAMMHBIX TOKYMEHTOB, HEOOXOIMMBIX JUIS SKCILTyaTallui STHX MPOrPaMM.

3.6 cucrema 00pa6oTkH HHGOpPMALMH: BBMHCINTEIBHOE YCTPOICTBO, MPUHUMAIOIES U
obpabarpiBatomee wHPOPMALHI O KOJNWYECTBEHHO-KAYECTBEHHBIX MapaMeTpax MPOAYKTa,
HM3MEPEHHBIX MEPBUYHBIMU MpeoOpa3oBaTesiMU, M BKIOuamomme B ceOs ONOKM HMHIUKAUH U
PETUCTPALIUH PE3YIIBTATOB H3MEPEHHA.

3.7 cpencTBo M3MepeHHI: TEXHUUECKOE CPEACTBO, MPEAHA3HAUYEHHOE 11 U3MEPEHUIL.

3.8 cranpaprHbIe YCJOBMSI: YCIOBHs, COOTBETCTBYIOIIME TeMIepaTtype He(TenpoayKTa
15 °C mu 20 °C 1 u36bITOYHOMY AABJICHHIO, PABHOMY HYJIIO.



3.9 Temneparypa H3MepeHHs1 00beMa: TeMnepaTypa HeGTenpoayKTa B Mepe BMECTUMOCTH,
Mepe MOJHOI BMECTHUMOCTH IIPH H3MEPEHHHU YPOBHS.

3.10 ycaoBus wusmepeHuii o06bema (MPH KOCBEHHOM METONE CTATHYECKHX H3MEpeHHii):
YCIOBHSI, COOTBETCTBYIOLHE TeMIleparype HeTenpoayKTa B Mepe BMECTHMOCTH NPH H3MEPEHHH
YPOBHSI U H30BITOUHOMY [JABJICHHIO, PABHOMY HYJIIO.

4 OBO3HAYEHNA U COKPAIIIEHUA

B Hacrosieit PekoMeHganmu NpuHsITH ClIEAYIOIINE COKPALEHNUS

— WJI (M) — ucnbitarenpHas nadoparopus (MCTbITATEIbHBINA LIEHTP),
— HC - usmepuTenbHas CHCTEMA,

— IIK — nepcoHabHbIH KOMITBIOTED;

— IIO - nporpamMHOe obecriedeHue K MeTOAHKAM H3MepeHuil o0béMa U mMacchl HeTH U
He(TenponyKTOB;

— PBC - pe3epByap BEpPTUKAIbHBIA CTaJIbHOM,
— CH - cpencTBo U3MEpeHHii,;

— COM - cucrema 06paboTku nHGOpMaHK.

5 OBLIWE TPEBOBAHHS K METOJAM H3MEPEHUI U BBIYHCJIEHUHA U
HOPJOK MPUMEHEHUA METOJUKU U3MEPEHU I

5.1 Onmpenenenve obveMa u MacChl B HacTOsleld PekOMEHRAIMM BBHINONHAETCS B
cootsercreuu ¢ TOCT P 8.595.

5.2 Maccy Hebptenpoaykra B PBC BbMMCIAIOT Kak MpoH3BeneHHe oObeMa U ILIOTHOCTH
He(TENnpoOAYyKTa, NPUBENEHHBIX WIA K CTAHAAPTHBIM YCJOBUSM, MM K YCIOBHAM H3MEPEHHH
obbema.

53 O0ObeM HedTenpooyKTa ONpPENeSSIIOT, HWCIIONb3ysl pPe3yJbTaT H3MEPEHHH yPOBHA
Hedrenponykra B PBC, mo rpanyupoBouHoii Tabnuie, cocrasienHoit mo I'OCT 8.570.

54 OObéMm, IUIOTHOCTb U TeMIlepaTypy He(DTENPOAYKTa OIPEAeNAIOT IO pe3ylbTaTaM
n3MepeHuii ¢ ucrnonszopanueM CH cornacuo tpebosaHuii pasnena 7 HacToswen Pekomennanmm.

5.5 Maccy HeTenmpomykTa, OTIYIICHHOTO W3 pe3epByapa WIN MPUHATOrO B PE3EPByap,
BBIUHC/SIIOT KaK pPasHOCTb pe3yJbTaTOB H3MepeHWil Macchl He(TenpopykTa B pe3epByape,
MOJIy4€HHBIX 10 ¥ TI0CTIe OTIycKa (Iprema) HehTenpoayKTa.

5.6 MHsmepeHus NOMKHBI MPOBOIAMTECH B COOTBETCTBUH C TPeOOBAHMAMM HACTOAIIEH
Pexomenparum.



5.7 AnroputMbl METONHWKH W3MEPEHHMH peaTu30BaHbl B IPOTPaMMHOM obecreuennn’.
BbIMHC/IEHHS JOJIKHBI BBIIOIHATHCS ¢ ToMomsio 110,

5.8 B HCKIIFOUUTENBHBIX CIy4dasx, A0 uHctamwsmu I10 Ha mepcoHaNbHBIE KOMIBIOTEPHI UIH
10 IePerHCTAULIINY B cy4yae Bbixoga u3 crpos 110, nomyckaercs: BHIMOMHEHNE BbIUUCIEHUI 6e3
npumenenus I10.

BeraucneHus Macehl 1Uisl TAKUX CITy9aeB BBINOJNHAIOTCS HAa OCHOBE IIPHMEPOB, IPUBENCHHBIX B
npunoxxerny B Hacrosieit Pexomernanun. Ilpu 3ToM crenyer pyKOBOACTBOBATECS CIEAYHOLIUMHA
TpeOOoBaHUIMY:

5.8.1 PesynbTaThl W3MEpEHUs IUIOTHOCTH U oOObema He(Tempomykra MPUBOIAT K
CTaHOAPTHBIM YCJOBUSAM MM pE3yJNbTaT M3MEPEHHH IUIOTHOCTH INPHUBOIAT K  YCJIOBHSIM
TeMIepaTypbl U3MepeHHUs ero oobema.

5.82 [IlpuBemeHWe ILIOTHOCTH M O0ObeMa K CTAHOAPTHBIM VCJIOBHSM BBIMOJHSETCS 110
clenyroImuM Tabmunam’;

— IUIOTHOCTH: K 15 °C no Tabnune 53B ACTM 1 1250 [ 7 ];
K 20 °C o tabmuue 59B UICO 91/2[ 6 ];
— obbema: k 15 °C no tabmmne 54B [ 7 ];

k 20 °C mo tabnune 60B [ 6 ].
5.8.3  Ilpu Temneparype usmepeHust oObemMa HeTENPOAYKTa U3MEPEHHE IUIOTHOCTH JOJDKHO
OCYLIECTBJIATHCS. B JIAOOPATOPHBIX YCIOBUAX B TEPMOCTAaTe NPU TeMMepaType H3MEpEHHS €ro
obbema. MHble METO/IbI ONIpeAeNeH sl IUIOTHOCTH [UIsi JAHHOTO CJIy4asi He IOy CTHMBI.

6 TPEBOBAHMA K IOTPEITHOCTH U3MEPEHUI

6.1 Ilpenensl momyckaeMO¥ OTHOCHTENbHON MOTPEIIHOCTH H3MepeHHil Macchl M o0bema
He(TenpoayKTa B pe3epByape He JOKHBI MPEBbILIATH 3HAYEHHH, NpHBeeHHbIX B Tabnuue 1.

Taommna 1

IIpenensl nonyckaeMoii OTHOCUTENbHOI MOrPEHIHOCTU
U3MEpEeHHil

Merton usmepeHuit obbema HeTenpoaykTa,
Maccel HeTenponykra, % | mpHBENEHHOTO K CTaHAAPTHBHIM
yCIoBUSIM, %

KOCBeHHbIVI/I METOA CTATUYECKUX + 0,65 + 0,60
u3MepeHnii 1o 120 T
KocBenHsbIit METOA CTATUYECKUX + 0750 + 0’40

u3MepeHuit oT 120 T u BbIlIE

6.2 Ilpemenbl  JONMyCcKaeMOW  OTHOCHTENBbHOM  IMOTPELIHOCTH  H3MEPEHWil  Macchl
HedTenpoAyKTa, OTIYINEHHOIO M3 pe3epByapa WWIH MNPUHSITOIO B pe3epByap, He HOJDKHBI
MIPEBBIIATL 3HAYECHUH, IPUBENEHHBIX B TaOuIe 2.

Ta6auua 2

! TMporpavMHOe OBeCTICUeHHE K METOAMKAM M3MCPEHHI 00BEMA M Maccs HedTH ¥ HE(BTENPOAYKTOB
paspaborano OAO «HK «Pocredts» u arrecrosano OI'VII «BHUMMC».
? TabuIE B SIEKTPOHHOM BH/IE BXOJAT B IOCTABOUHAIH KOMILTEKT METOIHK H3MEPCHHIA.




IIpenensb! nonyckaeMoil OTHOCUTENBHOI MOTPEUIHOCTH
Merton u3mepenuit HU3MepeHHiT MacChl HepTENPOAYKTA, OTNYLIEHHOTO U3
pe3epByapa i IPUHATOrO B pe3epByap, %

KocBeHHBII METOJT CTATHYECKHX
u3mepenuii 1o 120 T

+0,65

KocBeHHbII METOJT CTAaTHIECKHUX
u3mepenwmii or 120 T u BbIIe

+0,50

7

7.1

CPEJCTBA U3MEPEHHI 1 BCHOMOI' ATEJIbHBIE YCTPOMCTBA

IIpu BeINONHEHUH H3MepeHHii Macchl U 0ObeMa He(TEeNnPOAYKTa MPUMEHSIOT CIEAYoLINe

Mepel BMectTuMocTH, CH 1 TeXHHYeCKHe CPeICTBa:

72

7.2.

72.

72.

pe3epByapsl CTalbHbIE BEPTHUKAJbHBbIC IIIMHAPHYECKHE, C TeEIUIoH3oNALMel u 6e3
TEMNOU3OJSILMKN, C TOHTOHOM MM IUIABAIOMIMM TOKPBITHEM, HMIHM CO CTallHOHAPHOMN
KpBILIEH, C OTHOCHTENBHOI MOrpeIHOCTh0 onpeaenenus BMectumoctu o I'OCT 8.570.

CH u TexHUYECKHE CPENCTBA, He 00pa3ylollie H3MEPUTENbHbIE CHCTEMBI:

1 Heasromarusuposanubie CH:

pyJreTKa H3MEpHTENbHAS C rpy3oM (1oToM) 2-ro knacca Tounoct mo I'OCT 7502;
TepMomerpsl pryTtHBIe CcTekiagHHble nmo ['OCT 28498 mmu I'OCT 400 ¢ mpemenamu
JonyckaeMoi aOcomoTHOI morpewiHocTd He Oonee + 0,5 °C, wucnonb3yembie [UIs
ompenieneHus Temieparypel Hedrenponykra B PBC;

CU u TexHUYECKHE CPEACTBA, UCIOJIb3YEMbIE sl ONPECIICHHUS IUIOTHOCTH HerenpoaykTa
1o 'OCT 3900 wm no 'OCT P 51069. TpeboBaHus kK HEM H3JI0XKEHHI B 7.6.

2 AprtomatusupoBanHble CH:

TIEPEHOCHOI 3JIEKTPOHHBII M3MEPHUTENb YPOBHA (JNEKTPOHHAd pyJieTka) ¢ MpenesiaMu
JOTyCckaeMoi abCONIIOTHO MOrperHocTy He 6oee + 3 MM,

MEPEHOCHON IOTPY’KHOM 3JIEKTPOHHBIA TEPMOMETP C paspeliaroileii CrnocoOHOCTHIO
0,1 °C u mpenenamu AoMyckaeMoi abCOMOTHOMH norpemHocty He 6onee + 0,5 °C;
MEePEHOCHO MMOTrPY>KHOH H3MepHTeNb IUIOTHOCTH He(TempoAayKToB C MpeneiamMu
JOMyCKaeMoi abCONIOTHON MOrpeLHoOCTH He Goee + 0,5 KO/M,

kombunupoBannbie CH, obecrnieunBatoiyie BeinoyiHeHe (yHKuuii, yka3aHHbiX B 7.2.2, B
moOBIX KOMOHHALKAX, NPEAYCMOTPEHHBIX KOHCTpyKLHeii naHHbIX CH.

3 TIlepcoHanbHBlE KOMIBIOTEPHI HJIH APYrHe TEXHHUECKHE CPEACTBAa st oOpaboTku u

BbIYUCJICHUA PE3YIIBTATOB H3mepe1-mﬁ,

73

7.4

75

BOZ[O“IyBCTBI/ITeJIbHaﬂ JICHTA HJIH nacra.
ITepenocHoii npobootdopuuk no F'OCT 2517.

H3mepurenbHbie CHCTEMBI B COCTaBE:
KaHayma (KaHAIOB) H3MEPEeHHs] YPOBHS C HCHOJNB30BAHHEM YPOBHEMEPOB C MpeeiiaMu
JOTyCKaeMO# abCOIIOTHOI MOrpeIuHoCTH He Ooee + 3 MMm;
KaHana (KaHAJIOB) HM3MepeHHs TEeMIepaTypbl C MpeNeaMH AOMyCKaeMOH abCONOTHOM
norpeuHocru He bonee £ 0,5 °C;
KaHana (KaHaJoB) M3MepeHHs IUIoTHOCTH Hedrenponykra 8 PBC:




— C HCHONB30BaHHEM mpeoOpa3oBaTesiell IUIOTHOCTH CTalMOHAPHBIX C  MpenesiaMu
JIOIyCKaeMOIl OTHOCHTEJIbHOI MorpeiHocTH He 6onee + 0,03 %;

— C ucnojb3oBaHueM mpeoOpasoBarenedl muddepeHUHANbHOIO JaBlIeHUs C MpeneiamMu
JOIyCKaeMOil OTHOCHTEJIbHOI morpeuHocTy He Gonee + 0,25 %;

— COMH c npenernom nomyckaeMoii OTHOCHTENIBHOI MorperrHocTy He 6onee + 0,05 %.

7.6 CH u texunueckue cpeacrsa B MJI (ULI):

7.6.1 Tlpu onpenenenun miaoTHocTH apeomerpom o I'OCT 3900:

— CTauMOHApHBIH WM nepeHocHoi npodoordopunk no F'OCT 2517,

— apeomerpel o 'OCT 18481 tuma AH, AHT-1. Jlomyckaercss MpUMEHATh aHAJIOTHYHbIE
apeoMeTpbl, OTTPagyHPOBaHHbIE [0 HKHEMY MEHHUCKY,

— uwiuHApel A apeomerpoB crekisHHble nmo I[OCT 18481 wumu Merammmyeckue
COOTBETCTBYIOIIHX Pa3MEPOB,

— TEpMOMETpPBHl pPTyTHble crTekysAHHble Tuna TJI-4 Ne 4 1o TeXHUYECKUM YCIOBHUSIM
TY 25-2021.003 [ 15] unu TepMOMETpPbI CTEKJISIHHbIE Il UCTIBITAHUN He(TENpOMyKTOB
trna THUH-5 o I'OCT 400 npu ucnonb3oBanuu apeometpon tuna AH. Tepmomerp moimkeH
ObITh OTKAMMOpPOBaH Ha TOJHOE NOrpyxeHue ¢ ueHoil nenenus 0,1 °C u mpenenamu
JonyckaeMoit abconroTHO# norpeiHocTti He Gonee + 0,2 °C;

— TepMOCTaT WM BOAsHAsA OGaHs Uil MOMAeP KaHUs TeMIIePaTyphl ¢ MpeeaMH JOIyCKaeMOi
abcomoTHO# morpemHOCTH He 6onee = 0,2 °C.

7.6.2 Ilpu onpenenenuu miuotHoctH apeomerpom o F'OCT P 51069:

— CTaluHOHAapHbIH WK nepeHocHoit mpobootdophuk no FOCT 2517,

— apeomerpsl o FOCT 18481;

— ImWMHAPHE 11 apeoMmeTpoB crekisHHple nmo ['OCT 18481 wunu  merannmueckue
COOTBETCTBYIOIIHIX Pa3MepPOB;

— TEpPMOMETpBI PTyTHbIE CTEKJIsIHHbIC THna TJI-4 Ne 2 m Ne 3 mo TeXHHYECKHM YCIOBHSM
[ 15] nnu TepMoMeTpbl CTEKISIHHBIC Ui MCIbITaHuid HedTenpoaykroB tuma TUH-5 mo
TOCT 400 mpm wucmons3oBanun apeomerpoB tuna AH. Tepmomerp nomxeH ObITh
OoTKanuOpOBaH Ha MOJHOE MorpykeHue ¢ uenoi aenenwns 0,1 °C u mpenenamu 10MyckaeMoii
abcomoTHOM norpemHocTy He bosee + 0,2 °C;

— TEepMOCTaT WM BOAsHAs OaHs JUisl HOJiep KaHus TEMIIEPATYPhI € TPEAEIaMy AOITyCKaeMoii
abcomoTHO# morpemHocTy He bonee + 0,2 °C.

lIpumeyanue — Memponozuyeckue XaAPaKmMepucmuxy apeomMempos u mepMOMEmpPos
evtoupaiomest no mabnuyam Ne [ u Ne 2 'OCT P 51069.

7.7 Jlonyckaercsi NpUMEHATh Apyrue aHajorudnbie no HazHadeHuro CH, MUC u texHuueckue
CpeACTBa, JONMYIIEHHbIE K IPUMEHEHHUIO B YCTAHOBJIEHHOM IOPSIJKE, €CIIA UX XapaKTEPUCTUKH He
YCTYNaIOT YKa3aHHbIM B HacTosineld Pekomenaanuu.

78 CH u UC nmomkHbsl MMeTh cepTH(HKaThl 00 YTBEPXKACHUH THIIA B COOTBETCTBHH C
npasuiamu 1o merposoruu ITP 50.2.009[ 9 ].

HsmepurenbHble cHcTeMBbl, cobOmpaemele Ha Mectre okcmiyarauun (MC-2  cormacHo
I'OCT P 8.596), nomxHb! ObITE BHECEHBI B I'ocyapcTBeHHbIH peectp, kak CU equHIYHOrO THIA.

79 CH u UC, yyactByromye B W3MEpPEHHH MacChl HeTEeNpoOAyKTa, MOUIEKAT MOBEPKE B
cooTBETCTBUM ¢ npaBuiamMu no merposioruu ITP 50.2.006 [ 8 ] 1 momkHBI MMETh OeHCTBYOLINE
CBHUJIETENBCTBA O TIOBEPKE MIIM OTTUCKH ITOBEPHUTEIIbHBIX KIICHM.



7.10 Tporpammuoe obecneuenue, mpumensiemoe B coctae COM HC, nomxsO ObITH
aTTECTOBAHO B YCTAHOBJIEHHOM Iopsinke B coorsBerctsum ¢ MM 2955 [11], MH 2676 [12],
MU 2174[ 13 ]

7.11 Tlepuonuunoctb noeepku CU, nmpuMeHsiEMbIX NP M3MEPEHUsX Macchl Hedrempoaykra B
PBC, nomkHa COOTBETCTBOBATH MEKIIOBEPOYHOMY MHTEPBAJly, YCTAHOBJICHHOMY IIPH YTBEPXKACHUH
Tunma. H3MeHeHHe MeEXIOBEPOYHOTO HHTEpBaja IIPOBOAMTCS opraHoM I 'ocymapcTBeHHOI
METPOJIOTHYECKO# CITy>KOBI IO COIIACOBAHMIO C METPOJIOTHYECKOH CIIyKOO0ii IOpHANYECKOro IHLa.

7.12 Tlosepky pe3epByapoB NPOBOAAT HE PEXKE OMHOIO pa3a B IATD JIET.

7.13 TexHojoruueckne TpPyOONPOBOABI MOJDKHBI OBITH OTrpamyHpoBaHbl (OmpeneneHa
BMECTUMOCTD) B cooTBeTcTBHU ¢ MU 2800 [ 14 ]. I'panyupoBouHYyO TabMULy Ha TEXHOJOTHYECKHUl
TPyOONpPOBOA ~ COCTAaBIAKOT CYMMHPOBAHHEM BMECTHMOCTEH OTAENBHBIX TPYOOMPOBOAOB.
I'papyupoBodHyl0 TabyiMlly Ha OTHENBHBIA TpPyOONMPOBOA  COCTaBISIIOT —CYyMMHPOBaHHEM
BMECTUMOCTE#! ero y4acTkoB. IIepuogH1HOCTb rpamynpOBKH HE PEXe OJHOrO Pa3a B AECATD JIET.

8 YCJOBHUS W3MEPEHHI

8.1 Ilpu BBHINONHEHUH H3MEPEHHIA COOIIOAIOT CICAYIOLUE YCIOBHS:

— TeMIepaTypa OKpPY>Karllero Bo3ayxa ot —40 °C no+ 50 °C;
— CKOpOCTb BeTpa He boee 12,5 m/c.
Ilpumeuanue — Texnuueckue xapaxmepucmuxu npumensemvix CH u mexnuyeckux cpeocme

OQOJIICHBL COOMBEMCMBOBAMNb BbIULEYKA3AHHBIM YCIIOBUSIM.

8.2 WsmepeHue MIOTHOCTH He(Tenpoxykta B OTOOpaHHOIT mpoGe HNOMKHO TMPOBOAUTHCA B
71a00paTOPUK WK CIIELHATBEHO 000PYA0BaHHOM [TOMEINEHUH.

8.3 s obecrieueHus: ykasaHHbIX B 6.2 HacTosiuield PexoMeHmauuu npenesoB AOIMyCKaeMOi
OTHOCHUTEJIbHOM IIOTPELIHOCTH HM3MEpPEHHH MacChl IPHHATOIO M OTHYINEHHOro Hedrempoaykra
3HAUCHUsI ypOBHell HeTerpoaykTa B pesepByape 0 U IOCTe PHUeMa, IO U IIOCTIe OTITYCKa JOJDKHBI
COOTBETCTBOBATH JOMYCTUMbIM 3HAUSHUSIM, IPHBENEHHBIM B Tabmumax A.1, A.2 mpunoxennst A.

84 s obecneueHuss ykasaHHeIXx B 6.1 u 6.2 Hacrosumedf PexomeHpaiuu mpenenos
IOMYCKAaeMOH OTHOCHUTENBHON TNOrPelIHOCTH HW3MEPEHUH IpU HCMonb3oBaHMM B coctase HC
IaTYMKOB THUAPOCTATMYECKOTO IaBJIEHMS ypOBeHb He(TENpOAyKTa JOJoKEH ObITh He MeHee
3,0 MeTpoB HaJ HIDKHUM JaTYMKOM FMAPOCTATUYECKOTO AaBICHHUS.

9  KBAJH®UKALUS ONIEPATOPOB, TPEFOBAHHS OXPAHBI TPYJIA
OKPYKATOIIEN CPE/BI

9.1 K BBIMOJHEHHIO U3MEpPEeHUiT 1 00paboTKe MX pe3yJbTaTOB IOMYCKAIOT JIML, AOCTHUITIHX
18 ner, uMmeroIux KBaTM(UKALMIO OIEpaTopa HE HIDKE 4-ro paspsiga, MPOLIeAUINX OOydYeHue U
MpOBEPKY 3HaHWii TpeOoBaHUi oxpaHbl Tpyna B cootBerctBuu ¢ ['OCT 12.0.004, romHbIx MO
COCTOSIHHIO 3[IOPOBbsi M O3HAKOMJICHHBIX C HacTosel PexoMennanueit.
JInna, BRINONHSIOLIIE H3MEPEHNs, TOTKHBL
— coOmomare TpeOOBaHMA MO OXpaHe TPYAd, MPOMBILUIEHHOH M SKOJOTMYECKOit
6e30MacHOCTH U MpaBuJIa NOXKAPHON Oe30MacHOCTH, PacIpOCTPAHSIOIMECS HA OOBEKT, Ha
KOTOPOM IPOBOJIST U3MEPEHHS,



—  BBIMOJHATH H3MEPEHUA B CrielMaNbHOI oxexne u obysu B coorBercteuu ¢ I'OCT 12.4.111,
I'OCT 12.4.112,TOCT 12.4.137.

9.2 BuinonHeHue U3MEPEHUIl NPOBOMASAT B COOTBETCTBUM C YTBEPXKIEHHBIMU AECHCTBYIOLIMMHU
NPaBUJIAMH ¥ HOPMAaTHBHBIMH JOKYMEHTaMH:

— B obmactd OxpaHbl Tpyda W TpOMBILIeHHOH OesomacHoctu - IIB 09-560 [ 1],
IIoTPM 021[ 2];

— B obmactu cobOroneHust 6e30macHO SKCIuryaTanuu 3JjieKkTpoycraHosok - IIOT P M-016
[3]

— B ofmactu oxpaHbl OKpyXKawllei cpeabl um atMochepHOro Bo3ayxa - DemepaibHbIMH
3akoHaMH «O06 oxpaHe okpyxarouei cpensr» [ 4], «O6 oxpane aTMOCc(hepHOro BO3myXay»
[ 5 ] v npyrumu neiicTByOLIMMH 3aKOHOAATENbHBIMU aKTAMH Ha TeppuTopuu Pd.

9.3 ConepxaHue BpeIHBIX BEIECTB B BO3Ayxe paboyeil 30HBI HE [OJDKHO IPEBBIIIATH
MpeneNbHO JONYCTHMBIX KOHLIEHTpaLuii, yctanosieHHbIX B TOCT 12.1.005.

9.4 IInomanka, Ha KOTOPOH YCTaHOBJIEHBI pe3epByaphl, JOJDKHA COACPIKAThCA B YHCTOTE, Oe3
cienoB Hedrenpoaykra, u ObITh O0OpYHNOBaHA NEPBHYHBIME CpENCTBAMH MHOXaporymeHus. He
JIOMyCKAaeTCst BHIOPOCOB U BbIIEIeHNH HEPTENPOAYKTOB B OKPYIKAIOIIYIO CPEAY.

9.5 Jlns ocBemieHUs NPHUMEHSIOT CBETHWJIBHUKM BO B3pPbIBO3AIMMLIEHHOM MCIOJHEHHH.
IlepeHOCHBIE CBETMJILHUKH BKJIIOYAIOT M BBHIKJIIOYAIOT 33 3€MJIIHBIM BajlOM HIIM OTPaXXKAEHHEM
pe3epByapHOro mapka. 3alluTa OT CTaTHYECKOTO JJIEKTPHYECTBA MOJDKHA COOTBETCTBOBAThb
TpeboBanusim mpasmi [ 16 ].

9.6 IIpu BemonHEHUH PaboT MO 0TOOPY MPob cremyeT cobmomarh TpeboBaHMUsA HE30MaACHOCTH,

pernamentupyemsie 'OCT 2517, B ToM uucne:

— nepeHOCHble POOOOTOOPHMKM MOJDKHBI OBITh H3TOTOBJICHBI U3 MaTepuaia, He
00pasyroIero UCKp npu yaape (aIoMuHUs, OPOH3bI, JATYHU U AP.),

— I KpeIuleHHs MEPeHOCHOro MpoB0OTOOpHMKA HCIONB3YIOT TMOKHE, He Narollue KCKD,
MeTajinieckie Tpocukw. IIpu  TOpuMeHeHWM IIHYPOB (BEpeBOK M T.O.) U3
HEDJIEKTPOINPOBOJHBIX MATEPHAlOB HA WX [OBEPXHOCTH JIOJDKEH ObITh 3aKperieH
MHOTOKIJIBHBIN, HE MAOLIHA WCKP, HEH3OJUPOBAHHBIN METAJUIMYECKUH MPOBOIHUK,
coenuHeHHbl ¢ npoboorbopuukoMm. Ilepen oTOOPOM MPOBOAHHK MOJDKEH 3a3€MJLITHCS C
snementamu PBC.

9.7 Dnexrpoobopynosanue (CH, UC u BCrioMoraTenbHbIE YCTPOWCTBA), NPHMEHAEMOE IpPHU
BBIITOJIHEHHH H3MEPEHHH, MOJDKHO OBITh HM3TOTOBJIEHO BO B3PBHIBO3AINUINEHHOM HCIIOJHEHUH,
COOTBETCTBYIOIEM KJjiaccy B3pbiBoomacHoH 30HbI mo I'OCT P 51330.9 mecra npuMeHeHwUs,
otseuars Tpebosanusm ['OCT 22782.0, TOCT P 51330.0, umerp paspeuienne Pocrexnansopa,
MOIyYEeHHOE Ha OCHOBAHMM 3aKIIOYEHHs OKCIEPTH3bl NPOMBILIIEHHONH Oe3omacHoCTH Ha
IIPUMEHEHNE BO B3PBIBOOIIACHBIX 30HAX.

10 IOATOTOBKA K BBITIOJTHEHHAIO U3MEPEHU

10.1 Tlepen HamuBOM (CJIMBOM) MpPOBEPSIOT NCIPABHOCTh TEXHOJNOTMYECKOH OOBS3KH MU
3alOpHOM apMaTypbl pe3epByapoB M TPYOONPOBONOB, OTCYTCTBHE YyTEUEK H MEXaHHYECKHX
NOBPEKIEHHM, LEIOCTHOCTD IUIOMO M KJIeiMm.

10.2 IToaroToBka K BBIIOJIHEHWIO M3MEPEHHH NPOBOAMUTCS B COOTBETCTBUU C TEXHHUYECKOH
noxymenranueii Ha CH u apyrue TexHU4IeCKHe CpencTBa, IPUMEHAEMbIE IPH H3MEPEHHSAX.



ITpu moAroToBKeE K BHINONHEHUIO H3MEPEHUH BBIIONHAIOT CIEAYIOLIee:
10.2.1 TIpoBepsrOT BKJIIOYEHHOE COCTOsIHME 000OPYI0BaHMUS U HAJIMYHE HAPSDKEHUS] TUTAHUS.

10.2.2 TIpoBepsrOT HCIpPaBHOCTH NPOOOOTOOPHHKA M €ro KOMIUIEKTHOCTh. IIpu Hamwuum
3arps3HEHHUS] MEPEHOCHOH NMPOOOOTOOPHUK MPOTUPAOT OEH3UHOM U MPOCYLIHBAIOT.

10.2.3 TlIposepsrot ucnpaBHOCTh CH 11 TEXHHYECKHX CPECTB.

10.3 Ilpu npueme HedTENpOAyKTa B pe3epByap U3MEPEHUs! BBHIMOJHSIOT MOCHE 2-X YaCOBOTO
oTcTOs1 HeTenpoayKTa MO 3aBepiieHuu npueMa. [Ipu HecoONIOIeHHH CPOKOB OTCTOSI B IOKYMEHTE,
perjaMeHTHpYIOLEM Yy4eT ABMXKEHUs He(TenpoayKTa HA NPEANpPUSATHH, NENAeTCs OTMETKa O
(haKTHYECKOM BpeMEHH OTCTOS.

10.4 Ilepen HayaIOM H3MEPEHHIl MPOBEPAIOT MCIPABHOCTb JIECTHHULl U NEPHI pe3epByapa U
3a3eMIICHHE pe3epByapa.

11 BBINMOJHEHUE U3MEPEHHUN M BBIYUCJIEHUIA

11.1 H3mepenne macchl HePpTENPOAYKTA HEABTOMATH3IHPOBAHHBLIMH CPeaCTBAMH
H3MepeHHH.

Ipumeyanue — B cayuae, eciu NIOMHOCHbL UIMEPACMCA APEOMEMPOM, & pe3ynbimam
U3MepeHUs, NIOMHOCIY GHOCUMCSL HONPABKA HA MEMNEPAMYPHOe pAacuiuperie cmexia ons
apeomempos, paccuumuiéaemas no gopmynam b.3 unu 5.4 npunoxcenus b.

11.1.1 Onpenenenne o0bemMa HeTEMPOAYKTA B pe3epByape.
O0bem HedrenponykTa B pesepByape ONPEAENSIOT O MPagyHpOBOYHOM TabiuIe pe3epByapa ¢
HCIIOJb30BAHHEM Pe3YJIbTaTa H3MEPEHUsT YPOBHS HE(PTEPOAYKTA U YPOBHS MOATOBAPHOM BOIBL.

11.1.1.1 Hsmepenue ypoBHs HEPTEIPOAYKTA.

IIposepsitor 6a30Byr0 BBICOTY (BBICOTHBIA Tpadaper) pesepByapa, Kak pacCTOSHHE IO
BePTHKAIM MEXIy [HHINEM pe3epByapa B TOYKE KACAHHS JIOTA PYJIETKM M PHUCKH IUIAHKH
M3MEPUTENTLHOTO JTIoKa. I1ONMy4YeHHBI pe3yibTaT CPaBHHBAIOT C BEIWYHHONH 0a30BOM BBICOTHI,
yKa3aHHOH B IPagyMpOBOYHON TaONHLle pe3epByapa WIH B IOCIEAHEM AaKTE€ €€ €XEroJHOro
U3MEPEHNUs U HAHECEHHOH Ha Tpadapere.

Ecnn u3MepeHHoe 3HaueHne OA30BOM BBICOTHI OTIMYAETCS OT 3HAYCHUS, HAHECEHHOrO Ha
Tpadapere, Gonee uem Ha 0,1 %, BHIABISAIOT NPUYMHY W3MEHEHHs1 0a30BOil BBICOTHI M yCTPAHSIOT
ee. Ha nepuoz, HeoOXOAMMBI 1151 BBIICHEHHUSI M YCTPAHEHHS IPUYMH H3MEHEHHsI 0a30BOi BBICOTHI,
HU3MEpeHNs1 YPOBHS He(TePOAYKTa IPOBOAT MO BHICOTE IYCTOTHI Pe3epByapa.

IIpumeyanue — H3mepenue ypoens HeghmenpoOykma 6 pesepeyape no 6vicome HycHOmsi
pe3epsyapa nposoosim maxaice 6 Cyuae, eciiu 8 pe3epeyape 0opazs08aics neo.

H3smepenus: ypoBHsI HeTENPOAYKTA MO BBICOTE MYCTOTHI pe3epByapa MPOBOAAT B CleAyOLLeit
IIOCIIEIOBATENIBHOCTH
— OIYCKAalOT PYJIETKY C JIOTOM HIDKe ypoBHs HedTenponykra. Ilepsslit oTcuer (BepxHHi) MO
pyJeTKe TIPOBOIAT Ha YPOBHE PUCKH IUIAHKH HU3MEPHUTENBHOrO JIOKA. 3aTeM PYJIETKY C
JIOTOM NOJAHMMAOT CTPOrdo BBEPX 0e3 CMEIICHUA B CTOPOHBI U MNPOBOAAT BTOpOl71 OTCUET
(HVKHMIT) 1O JIMHUK CMAYUBAHUSI C TOYHOCTBIO 710 1 MM;
— OHpeacsitOT BBICOTY IMYCTOTBI KaK Pa3HOCTb BEPXHETO U HUXKHETO OTCYETOB,



— OmpenessiOT YpPOBEHb He(TempomykTa B pe3epByape KaK PasHOCTb BEJHYHUHBI 0a30BOI
BBICOTHI (BBICOTHOTO Tpad)apera) NaHHOTO pe3epByapa M IOJYYCHHOTO 3HAYCHHS BBICOTHI
MyCTOTHI pe3epByapa.

Ecnn u3MepeHHoe 3HaueHue Oa30BOH BBICOTHI COBIAIAET CO 3HAYEHHEM, HAHECEHHBIM Ha
Tpadapere WK OTIIMYAeTCS OT Hero MeHee 4eM Ha 0,1 %, u3mepeHus: ypoBHsi HedTenpoaykra B
pe3epByape HPOBOISAT B CIACAYIOILEH MOCIeIOBATEIbHOCTH:

— ONYCKAaIOT JICHTY PYJIETKH C JIOTOM MEJUICHHO 70 KacaHHs JIOTOM JAHHLIA WM OMOPHOH
IUINTBI, He AOIyCKas OTKJIOHEHHS JIOTA OT BEPTHKAJBLHOIO IIOJIOXKEHHs, He 3ameBas 3a
BHYTpeHHee 00OpyHOBaHHE pe3epByapa, HE JONyckas BOJH Ha MOBEPXHOCTH
HedTenponykTa M ymapoB O AHHMINE pe3epByapa. JIeHTa pyJeTKH HOJDKHA HAXOAHTCSA BCE
BpeMsl B HATAHYTOM COCTOSHHH, a MECTO KacaHWsd JIOTa O [HHLIE pe3epByapa
TOPU3OHTAJIbHOE U JKECTKOEC,

— IOAHHMMAKOT JIEHTY PYJIETKH CTPOro BEPTUKAJIBHO, HE NONYyCKas CMELIEHHUs B CTOPOHY,
9T00BI M30€KaTh UCKAKEHUS INHUN CMAYHBAHHS,

— TIOKa3aHWs PYJIETKH OTCUUTHIBAIOT C TOYHOCTBIO MO 1 MM cpasy mocne MOSIBIEHHS
CMOYCHHOMH YaCTH HaJl H3MEPUTEIbHBIM JIFOKOM.

H3mepenns yposHs HedTenpoaykta B pesepByape (BHICOTHI TyCTOTHI) IPOBOIAT ABaxkabl. Ecim
Pe3yJIbTaThl H3MEPEHHH OTIMYAIOTCs He Oonee yeM Ha 1 MM, TO B Ka4eCcTBE Pe3yJIbTaTa H3MEepEeHHH
YPOBHS IPUHAMAIOT Oolbinee sHaueHune. Ecnu nonyueHHoe pacxoxxeHne u3MepeHuii 6onee 1 mm,
HU3MEPEHHsI TIOBTOPSIIOT €INé ABAXAbI U OepyT cpemHee Mo TpEM Hambonee OIM3KUM H3MEPEHUsM C
OKpyriieHueM 1o 1 mMm.

Jlenty pynerku 10 U nocje u3MepeHuil NpoTHPAIOT MITKOW TPAINKON HACYXO.

Ipumeuanue — Uszmepenus yposeus neghmenpoOyxma u ypoens nOOmoeapHoti 6006l NPOBOOAM
uMepumensHoti pynemxoil ¢ 10momM monsKo yepes uzmepumenvuuiii 1ok. Bo epems onyckanus
Pyiemxu 6HYmpb pe3epeyapa onepamopuvl HAxOOsAmcst ¢ HAGEMPEHHOH CMOPOHb! MIOKA U He
OO0JIIICHBI HAKJIOHSIMBCA HAO UBMEPUMENbHBIM IOKOM. Jlenma uzmepumensnoii pynemru 0onjicHa
NNA6HO U HENPEPBIEHO CKONIB3UMb HO HANPAGISIOUEeMY NA3Y NAAHKU USMEPUMENbHOZO IIOKA.

11.1.1.2 H3mepeHue ypOBHS IIOATOBAPHOIT BOIBL
VYpoBeHb MOATOBApHOH BOXBI HM3MEPSIIOT C IOMOMBIO PYJIETKH C JIOTOM C HIPHUMEHECHHEM
BOJIOYYBCTBUTEJIbHO JICHTHI HIIH MACTHL:

— BOJOYYBCTBHTENBHYIO JIEHTY B HATSHYTOM BHIE NPUKPEIUIAIOT K JIOTY PYJIETKH C ABYX
IIPOTUBOIOJNOKHBIX CTOPOH,

— BOJOYYBCTBHUTENbHAS AaCTa TOHKUM CIIO€M HAHOCHUTCS Ha MOBEPXHOCTH JIOTA PYJIETKH C
JBYX IIPOTUBOIOJIOKHBIX CTOPOH;

— s PE3KOro BbIIENIEHHs TPaHH MEXAy CJIOSIMH BOAbl U He(PTENPOLyKTa PYJIETKY
BBIICPKUBAIOT HENOIBIDKHO B pe3epByape B TEUCHHE BPEMEHH, PEKOMEHAYeMOro
UHCTPYKLUEH IO NMPUMEHEHUIO BOMOYYBCTBUTENIPHOM JEHTHI miu mactel. OTCUeT ypOBHSA
IIOATOBAPHON BOZABI MPOBOIAT C TOYHOCTHIO A0 1 MM;

—  €CJIM MEXCJIOMHBIA ypOBEHb Ha JIEHTe WK acTe 0003Ha4aeTCs HEUeTKO, KOCOH JIMHUEH Uin
Ha HEONUHAKOBOH BbICOTE C O0EHX CTOPOH, TO M3MEpEHHEe CIEAYeT MOBTOPHUTh, HAHECS
HOBBI#1 CJIOH MACThl WM MPUKPENNB HOBYIO JIEHTY,

— HaJIMYHe PasMbITOH IPaHHLBI paszesna «Bona-He(TEPONYKT» CBUAETENBCTBYET O HAIMYHU
BOJO3MYJIbCHOHHOIO cjosi. B aToM ciiydae HEOOXOAWMO MOBTOPHTb H3MEPEHHE MOCie
OTCTOSI U PACCIIOCHUS 3MYIbCHUHL.

11.1.1.3  Omnpexnenenne o6beMa HePTEIPOLYKTA [IPH TEMIIEPATYPE €I'0 UZMEPEHUS.

ITlo wmsmepenHomy yposHIO Hedrempoxykra (cMm. 11.1.1.1) mo rpagyupoBouHO#i TaGmuue
pe3epByapa onpenensitoT odwuit 00beM HepTenpoayKTa U MOATOBAPHON BOABI B pe3epryape. [1o
M3MEPEHHOMY VPOBHIO moAToBapHOH Bomel (cMm. 11.1.1.2) mo rpagyupoBouHOi TaOnuie
OIpenesIoT 00beM TOATOBAPHO# BOABI B pe3epByape.
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O6beM HedTenpoaykTa IpHu TEMIEPaType €ro U3MEepeHus B pesepryape V, M’, BBIUHCISIOT 1O
dopmyne:

v=v,-l+(2a, +a,)(1,-20)], M
roe V, - obbem HedTenpoyKTa B pesepByape, M. BeHuCIAIOT o hopmyre:

VH:VO —Ve (2)

Ve - o6umii 06beM He(TEMPOaYKTA H IOATOBAPHO BOIBI B pe3epByape M ;

Ve - 00beM IOXTOBAPHON BOMKL, M,

Uem - TeMmIepatypHbeli Ko3((UIMEHT TUHEHHOTrO pacIiHpeHHs MaTepHalla CTEHKH

pe3epByapa, 3Hau€HHE KOTOPOro NPUHUMAIOT paBHbIM 12.5- 10, 1/°C;
o - TeMmrepaTypHbIi K03 UIMEHT TMHEHHOro pacuIMpPEeHsl MaTeprala pyJIeTKH,

3Ha4Y€HUE KOTOPOro MPUHUMAIOT paBHbIM 125 10° ans Hep KaBeIoIled cTanum
1 2310 uin amomunns, 1/°C;
t, - Temmeparypa usmepenus: oorema, °C.

Ipumeuanue — Ilpu nposedenuu usmepenuii 6 pesepsyape ¢ HONMOHOM UNU NAABAIOWUM
Nnoxpuimuem, emecmo 3navenus oovema (V) 6 popmynax (10) u (I.57) ucnone3yemcs snavenue
obvema (V*), onpedensemoe no ghopmyne:

V*=V+ AV, 3)
rmie V- obvem negpmenpodyxma, paccuumuiéaemsiii no gpopmyne (1);
AV - nonpaska Ha usmenenue obvema He@hymenpoOykma, 6bIMECHEHHO20

HOHMOHOM UM NAABAIOWUM HOKDBIMUEM, 6 3A6UCUMOCU OM NIOMHOCMU
neghmenpooykma, eeruucisiemcs no b.1 npunosicenus b.

11.1.2 Otbop mnpo6® HedTenpoaykTa mAis ONpEAENEHHUS TEMIEPAaTypsl M  IUIOTHOCTH

He(TeNnpoAyKTa B pe3epByape I paciera MacChl.

Ot6op mnpod Hedprenmpopykra w3 PBC npu u3MepeHHH TeMmepaTypbl HPOBOIAT B
cooteerctBuu ¢ I'OCT 2517.

Wsmepenne TeMmepaTypbl MNPOBOIST HEMOCPEINCTBEHHO B NPOOOOTOOpPHHMKE B KaXAOH
ToueuHOI npobe cormacHo 11.1.3.

H3mepeHne mIoTHOCTH NPOBOAAT B 00bexuHeHHO# npobe, cocrasnenHoii no F'OCT 2517 u3
todyeuHbix mnpob. Ilpu BbicoTe ypoBHsi Hebtenpoaykra menee 1000 Mm (ocratok mocie
OMOPOXKHEHHUs) B TOUEUHO# rmpobe. M3MepeH#e miIoTHOCTH NPOBOIAT coryacHo 11.1.4.

11.1.3 Hzmepenue temneparypsl Hedrenpoaykra B PBC nns onpenenennst Macchl.

11.1.3.1 Temmeparypy HepTEempooyKTa HU3MEPSIOT CTEKJISHHBIM PTYTHBIM TEPMOMETPOM B
KXo ToyeyHoil mpobe. TepMOMeTp BbIAEPXKUBAIOT B Mpobe B TedeHHe 1-3 MUHYT mocie ee
U3BJICYEHU A0 TPUHATHS CTONOMKOM PTYTH MOCTOSHHOro nonoxeHus. Orcder TemnepaTypbl
HPOBOJSAT, HE BLIHUMAsi TEPMOMETP U3 HeTenmpoayKTa.

11.1.32 Cpenmnroro Temnepatypy HedTenponykra B pesepByape (#,) BBMHCIAIOT IO

dbopmynam:
B o0wmem ciy4ae:

t,+3-1, +1
t, = LI e , 4)
5
rae 1, - TeMmeparypa HedTempoaykTa, H3MepeHHas Ha HUXKHEM ypoBHe - Ha 250 MM

BBIIE JIHUIIA pe3epByapa (IpH W3MEPEHUM CTEKISIHHBIM TEPMOMETPOM -
TeMreparypa Hedrenpomaykra B Toue4dHOil npobe, orodbpanHoi mo I'OCT 2517 ¢
HWDKHEro ypoBHs), °C;

I, - Temnepatypa HeQTENpOAYKTa, U3MEPEHHAs HA CPEIHEM YPOBHE - C CEPEIHHBI
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BBICOTBI CTOJI0A He(TenpoaykTa (PN U3MEPEHHHN CTEKJITHHBIM TEPMOMETPOM -
Temmneparypa HedTenponykra - B ToueuHol mpobde, orobpannoit mo I'OCT 2517
co cpenHero yposHs), °C;

15 - TeMmmeparypa HedTemponmykra, U3MepeHHas Ha BepXHEM YpoBHe - Ha 250 MM
HUKE  TOBEPXHOCTH  Hedrenponykra (IPU  H3MEPEHMM  CTEKJISHHBIM
TEPMOMETPOM - Temreparypa HedTenpoayKTa B TOUeYHOU mpobe, oToOpaHHOM
o 'OCT 2517 ¢ BepxHero ypoBHs), °C.

Jns HedTenmpomykTa, KOTOPBI KOMIAyHIHUPYETCS B pe3epByape, CPEIHION TeMIepaTypy
PacCUUTHIBAIOT, KaK cpe/iHee apudMeTHueckoe 3HaUeHHe TEMIIEPATYP TOUEUHbIX Npob:
L+ttt

17T

f,=—">"—=, (&)
n

rne 1,1, - Temmeparypa HedTenpomykra, U3MepeHHas Ha YPOBHSX, COOTBETCTBYIOLIMX
ypoBHsIM orbopa mnpo® HePTenmpoaykTa, KOTOPbIA KOMIAyHAUPYETCS B

pesepsyape, mo I'OCT 2517, °C;

n - YHCJIO TOYEYHBIX MPOO.

IIpu yposre HedTenpoaykTa B pesepByape He Bbiliie 2000 MM:

t, +1
=" 6
v T (6)
IIpu ypoBHe HedTenponykTa B pesepByape He Boimie 1000 Mm:
t,=t, . (M

11.1.4 Omnpenenenue MIOTHOCTA HEPTEMPOAYKTA B pe3epByape.

11.1.4.1 Ortb6op mpob nedrenmponykra u3 PBC npm msMmepeHuM IUIOTHOCTH NPOBOAST B
coorserctBuu ¢ T'OCT 2517.

ITnoTHOCTL HE(PTEMPOAYKTA U3MEPSIIOT APEOMETPOM B OOBEAMHEHHOH MM TOYeUHOIT npobax
cormacio I'OCT 2517. Usmepenuss mpoeogar no I'OCT P 51069 wmu nmo T'OCT 3900, B
nabopaTopuy WIH B CHELHATBHO OOOPYHOBAaHHOM MeECTE, 3aIlHIIEHHOM OT BETPa, OCAIKOB,
COJTHEYHOH pamualuy U OCHAIIEHHOM CTOJMKOM C POBHOM IOpH3OHTAJIBbHOM IOBEPXHOCTHIO. Ilo
pesyJbTaTaM H3MepeHHi (UKCHPYIOT, B TOM YHCIIE, 3Ha4Y€HHe TEeMIepaTyphl, NpU KOTOPOIl
IPOBENEHO U3MEPEHUE IINIOTHOCTHU.

11.1.5 Beruncienne Maccol HepTenpOOYKTa B pe3epByape.

Ipu npuBeneHUM MIOTHOCTH U oObema HedTenpoaykra k 20 °C Maccy HedTempoaykTa, KT,
BBIYHCIIIOT IO (hOPMYIIE:

m=Vy: P, ®)
rne Vi - obwem HedTenponykra, mpuBeneHHbIi k 20 °C, M,
P20 - IUIOTHOCTb He(TempOAyKTa, npuBeaeHHas k 20 °C, Ko/,

Ipu npuBeneHUM MIOTHOCTH U oObeMa HedTenpoaykra k 15 °C maccy HedTempoaykTa, KT,
BBIYHCIHIIOT IO (hopMyIIe:

m=Vs-ps, ©
rne Vs - 0bbeM He(TenponyKTa, IPUBEEHHBIH K 15 °C, M;
Pis - IUIOTHOCTH HeTEnpORyKTa, mpyBeneHHas k 15 °C, kr/m’.
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Tpy mpuBeneHHH IUIOTHOCTH K TEMIEpaType H3MepeHHit o0béMa Maccy HedTenpomykTa, kr,
BBIYUCJIIIOT 1O popMmye:

m=V -p,, 10)

rne V - obbem HedTenponykTa, IPU TEMIIEPAType €ro U3MEPEHHI, M®, PaCCUHTAHHBII
o ¢opmye (1);

P - IUIOTHOCTH HedTenponykTa, TNpPUBEAEHHas K TEMIepaType H3MepeHuii

00béMa, KI/M.

IIpumenanus:

1. Aneopummer eeruucienuii obvema u nromuocmu peanuzosanvt 6 IO u uznoocenvt 6
npunoxcenuu I'.

2. [Ipu nposedenuu uzmepenuii RIOMHOCIYU APEOMEMPOM 6MECMO 3HAYEHUS NIOMHOCHIU (P 1) 6
gopmyne (10) ucnonesyemesa suavenue nnomnocmu (p*), onpedensemoe no popmyne (b.2).

3. 3uavenue (p) asmomamuuecxu paccuumevieaemca 6 II0 wunu onpeoensemcs 6
1a6OPAMOPHBIX YCIOBUAX 6 MEPMOCMAmE NPU MeMnepamype uzmMepents. 06vema, K2/ .

11.2 HW3mepenue Mmaccbl HedTENPOAYKTA ABTOMATH3HPOBAHHBLIMH  CPeACTBAMH
H3MepeHHHi, He 00Pa3yIoIMMH H3MEPHTeJIbHbIE CHCTEMBI.

11.2.1 Omnpenenenue obbema HeTEIPOAYKTA B pe3epByape.
OObem HedTenpOayKTa B pe3epByape ONpPEASISIOT MO MPaayupoBOYHON TabimLe pesepByapa
C MCIIOJIb30BAHUEM PE3YJIbTaTa U3MEPEHHs YPOBHS HEPTENPOAYKTA U YPOBHS MOATOBaPHOI BOIbI.

11.2.1.1 UsmepeHuss ypoBHS NPOBOAAT C HCIOIb30BAHUEM MEPEHOCHOIO 3JIEKTPOHHOIO
U3MEPUTENST YPOBHS (3NEKTPOHHOH PYJIETKH) B COOTBETCTBHM C MHCTPYKLMEH MO 3KCILUTyaTaluu
npubopa Mo BBICOTE IIyCTOThI pe3epByapa ¢ yueroM tpebosanmii 11.1.1.1.

112.1.2 O6bem HedTempoAykTa NpU TeMIEpaType H3MepeHus oObeMa OMNpenessiioT [0
tdopmyane (1) nacrosimeit Pexomenmaunu. IIpy npoBeneHnn U3MepeHNUil B pe3epByape ¢ OHTOHOM
WM [U1aBaroLeil Kpolmeit ucnone3yercs gopmyina (3).

11.2.2 Usmepenne TeMnepaTypbl HEPTENMPOAYKTA B pe3epByape.
Temneparypy HedTempoaykrta H3MEpAOT TNEPEHOCHBIM  MOTPY>KHBIM  3JIEKTPOHHBIM
TepMOMeTpOM HerocpencTBeHHO B PBC:

IpUu B3JIMBE MO 5™ BKIIOYUTECNIBHO, Y€PE3 KaKAble 50 CM, Ha4YHuHas OT BerHeI/I TpaHUIIbI
Hedrenpoaykra,

— TpU B3IMBE CBbIIE 5 M dYepe3 Kaxaeplii | MeTp, HauuHasg OT BEPXHEH TIPaHHUIIBI
HedTenpoaykra.

CpenHrioro Temiepatypy HeTEIPOAYKTA B pe3epByape (#,) BLIYUCILIIOT 10 Gopmyne:

1+t .+
(=22t (11)
n
rme 1,1, - TeMmmeparypa HedTEMpOAyKTa, M3MEPEHHAs] Ha COOTBETCTBYIOIUX YPOBHSIX,
OC7
n - YHCJIO U3MEPEHUH ISl KOHKPETHOTO B3JIUBA.

H3mepeHue Temmeparypbl MPOBOAAT B COOTBETCTBHHM C HHCTPYKLMEH MO 3KCILTyaTalHu
TEepPMOMETpA.

11.2.3 Onpenenennie IIOTHOCTH HeTENPOMYKTa B pe3epByape.
IInotHOCTH HETENPOAYKTA U3MEPSIOT MEPEHOCHBIM MOTPYKHBIM JJIEKTPOHHBIM LIOTHOMEPOM
HenocpencTsenHo B PBC:
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— [IpY B3JIMBE IO 5 M BKJIIOUHTENBHO, uepes Kaxkable 50 CM, HauMHas OT BEPXHEH TpaHMIIbI

He(TenpoAyKTa;
— TpU B3JIUBE CBBIIE 5 M depe3 KaXAbld 1 MeTp, HAUYMHAss OT BEPXHEH IpaHMLbI
Herenponykra.
ITnoTHOCTH HE(TEMPORYKTA B pe3epByape O, BEIMUCIAIOT 1O hopMmyIie:
ptp, . tp
p, =2 tn (12)
n
rne p;, pp - IUIOTHOCTh HedTEemponayKTa, M3MepeHHas Ha COOTBETCTBYIOIIMX YPOBHSX,
KI/M,
n - YKCIIO U3MEPEHUH /Il KOHKPETHOTO B3JIUBA.

W3mepeHre IUIOTHOCTH MPOBOAIT B COOTBETCTBUM C HHCTPYKIMEH IO 3KCIUTyaTallld
IUIOTHOMEPA.

11.2.4 Bruucienue Macchl HeQTENPOAYKTa B pe3epByape.
Maccy He(TempoayKkTa B pe3epByape BHIUUCISIOT coriacHo 11.1.5.

11.3 MH3mepenue maccobl HehpTENPOAYKTA H3MEPHTEJIbHbIMH CHCTEMAMH.
113.1 Ompenenenne oObema HeGTENIPOAYKTA B Pe3epByape.

11.3.1.1 O6vem HedTenmpoaykTa B pe3epByape OMNpPEAENAOT C  HCHONB30BaHHEM
rpanyupoOBOYHON TaONULBI pe3epByapa MO pe3yibTaTaM HU3MepeHHii YpoBHsA He(dTemponykTa H
VpPOBHSI MTOATOBAPHOM BOABI C MOMOIIBIO KaHaJa U3MEPEHUs YPOBHS B COCTaBE€ M3MEPUTEbHOM
CHCTEMBI.

11.3.1.2 Tlpu orcyTcTBHM KaHana usmepeHus yposHs B cocrase UC, yposeHb Hedrenpomykra
Y TIOATOBAPHOH BOABI M3MepstoT B coorBercTBuu ¢ 11.1.1.1 mnu 11.2.1.1.

11.3.1.3 OOpem nHedTenpoayKTa MpPH TEMIEPAType H3MEPEHHA OOBEeMa OHPENeNsioT MO
¢dopmye (1) HacTosimieii Pekomenaatu. Ilpy npoBeneHUH U3MEPEHHH B pe3epByape ¢ IIOHTOHOM
WJIM TUTABAIOINEH Kpblleid ucnonbzyercs Gopmyna (3).

11.3.2 H3mepeHue TemmepaTypbl HeTENMPOAYKTa B pe3epByape.

Temmepatypy HeTENPOLYKTa B pe3epByape U3MEPSIOT TepMOMeTpaMu LM(POBLIMU B COCTaBe
kaHana usmepenus temreparypst IC. 3a remreparypy HedTenpoaykra B pesepByape NPHHHMAETCS
cpenHsis TeMIieparypa, paccunransas MC.

Ilpu orcyrcTBMM KaHama M3MepeHHs Temmepatyphl B cocrase HC, Ttemmeparypy
He(TenmpoaykTa u3MepsiroT B cootsercTBuu ¢ 11.1.3 i 11.2.2.

11.3.3 Ompenesenue MIOTHOCTH HeTENPOMYKTa B pe3epByape.

IInotHOCTh He(TEempomyKTa B pe3epByape H3MEpSIOT C IOMOLIbIO KaHala H3MepeHHs
miotHoctu MC:

— ¢ MCIOJIb30BaHHEM Mpeodpa3oBaTeseil INIOTHOCTH CTALIMOHAPHBIX;

— ¢ HCHONb30BaHIeM npeobpasosarereil nuddepeHInaTPHOTO TaBIIEHHSL

11.3.3.1 Tlpm umcnonb3oBaHMU TpeoOpaszoBaTenell INIOTHOCTH CTALMOHAPHBIX 3a 3HAYEHUE
IUIOTHOCTH B pe3epByape MpHHUMAETCS 3HAUCHUe CpeHel mIoTHOCTH, paccunTtanHoe HC.

11.3.3.2 TIlpu wucnons3oBaHuu mnpeoOpasoBaTeneil anudQepeHalbHOr0 AaBIeHHs NpU
ypOBHE HeTENPOAYKTa BbILIE 3-X METPOB OT HIDKHErO JaT4iKa 3Ha4eHUe [NIOTHOCTU B Pe3epByape
NIPUHUMAIOT PaBHBIM CpeIHel MIoTHOCTH, paccuuTanHoil MC.
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11.3.3.3 TIlpu ypoBHe HebTempoaykra HIDKE 3-X METPOB OT HIDKHETO JATUMKA MOKA3aHHA
kaHana miaotHoctu MC (mpeoOpasoBarenedl nuddepeHnnanbHOro AaBlEHHs) HE HCIIOMb3YIOT.
Wsmepenust nposogsaT B coorBerctBuu ¢ 11.1.2 u 11.1.4 mna pyunerx CH wmm 1123 nus
apromMaTu3npoBaHHbIX CH.
Ilpu oTcyTcTBUM KaHaja M3MEpeHHs IUIOTHOCTHM B pe3epByape IUIOTHOCTb He(hTenpomykra
n3MepstroT B coorsercTsun ¢ 11.1.2 m 11.1.4 most pyunsix CU i 11.2.3 1 aBTOMaTU3UPOBAHHBIX
CH.

11.3.4 Beruucnenne Maccel HePTEIPOOYKTA B pe3epByape.
Maccy HebTenpoaykra B pe3epByape BIMUCISIOT coracho 11.1.5.

12 OHIPEJAEJEHUE MACCBHI HEOGTENNPOAYKTA, OTOYIEHHOI'O U3
PE3EPBYAPA WIU NPUHATOI'O B PE3EPBYAP

12.1 Ilpu mposeneHnu otmycka (mpreMa) HeGTEIPOAYKTa MacCy OTIYIIEHHOrO (IPHHATOrO)
He(TempPOAYKTa BBIYUCISIOT KaK PasHOCTb PE3YJNBTATOB M3MEPEHHH Macchl He(TEmponyKTa B
pesepByape, MONy4YEeHHBIX A0 U MOCIe OTnycKa (mpuema) HedTenpoaykra, o Gopmyse:

M=m;—mj, (13)

rme M - Macca He(TenmpomykTa, OTHYIICHHOTO H3 pe3epByapa MM INPUHSTOTO B
pesepByap, Kr;

my, my - Maccel HeTenpomykTa B pesepByape o (Iociie) oTmycka He(TempomykTa

u3 pesepByapa wiu 10 (mocne) mpueMa HeTenmpomykTa U3 pes3epByapa,
COOTBETCTBEHHO, K.

12.2 Beruucnenue maccel HeTermpoaykra B pesepByape 10 (Iocie) oTnycka HedTenpoaykra
u3 pesepByapa win 10 (rocie) nprueMa He(pTenponykTa U3 pesepsyapa (m;, m;) OCyLIECTBIAETCSL:

— cornacHo 11.1 npu ncnonp3oBaHUN HeaBTOMAaTH3UpPOBaHHBIX CH;

— comnacHo 11.2 mpu ucnone3oBanun aBToMaTH3upoBaHHbX CH, He oOpasyroumux HC;

— cornacHo 11.3 mpu ucnonssosanuu UC.

13 OIEHWBAHME IIOTPEIIHOCTH U3MEPEHH A

13.1 Tlpenensl OTHOCUTENBHON MOTPEIIHOCTH U3MepeHHii Macchl HedTenpoaykra (Sm ) B PBC,
%, BEMHCIIOTCA TIO hopMye:

om=+ 1,1J51<2 +(K,-6H)* +G*(8p" + 210" - A2 )+ B*-10" - A2 + 6N, (14)
rae oK - OTHOCHUTEJbHAsl MOrPEIIHOCTh COCTAaBJEHUS TPaAyMPOBOYHON TaOIHIIbI
PBC, %;
Ky - koobduuuent,  yuuThiBaOmmi  reomerpudeckyro  dopmy  PBC,
NPUHUMAETCA PaBHBIM 1;
oH - OTHOCHUTENbHAs MOTPelIHOCTh M3MepeHHil ypoBHS  HedTenpoaykra

(BenuumHa ypoBHs >kuakoctu B PBC 3a BblHETOM BENHYHHBI YPOBHS
MOATOBAPHOM BOJIbI), %:

5H:\/(AHH-100j +(AH8 -100} , (15)
H H

H - yposeHb HedTenpoaykTa (BenuuuHa ypoBHs xuakocTu B PBC 3a BeideTrom
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H,

H,
AH"

AH®

4p

P
oN

Hpumeyanua:

BEJIMYHMHBI YPOBHSI IIOATOBAPHOH BOJIBI), MM:

H=H,-H, (16)
ypoBeHp kumkoctu B PBC  (ypoBeHb HedTenmpoaykta + ypOBEHb
HOATOBAPHOH BOABL), MM;

YPOBEHBb MOATOBAPHOI BOIBI, MM,
abCcoNoTHas MOrPeNIHOCT U3MepeHui ypoBHs >kunkoctd B PBC (yposeHb
He(dTenpoaykTa + ypoBeHb MOATOBAPHOM BOJIbI), MM;
a0COJIOTHASL TIOTPENIHOCTD U3MEPEHHH YPOBHS ITOATOBAPHOI BOMBI, MM;
k0o duLmenT, BeraucsieMblit o hopmye:

_1+2pt,

1+2p1 »

ko3 dunmenT odbeMHOro pacuupeHust HedrTenpoxykTa mo tadbmuue A.l
T'OCT P 8.595;
TemrepaTypa HeTeNnpoAyKTa NPU M3MEpPeHUH o0beMa M IIPU M3MEPEHUH
MJIOTHOCTH COOTBETCTBEHHO, °C,
abCOIOTHBIE TTOrPEITHOCTH M3MEPEeHHil TeMIepaTypsl HeTenponyKTa mpu
H3MEPEHMUSIX ero IUIOTHOCTH M 00beMa COOTBETCTBEHHO, °C;
OTHOCHUTEJNIbHAS TIOTPELIHOCTh M3MEPEHUH ILIOTHOCTH Hedremponykra, %o,
BBIYUCIIAIOT IO (hopMyre:

sp=2L 100, (18)
2]

(a7

aBCONIOTHAs! OTPELIHOCTD OPEAEIIeH s IIOTHOCTH, KI/M';

3HAUEHHE PE3y/IbTATa M3MEPEHNUs IIOTHOCTH He(TenpoayKTa, Kr/M’;

nperes AOMyCKaeMOM OTHOCHTENBHON MOTPELIHOCTH cpencTsa o0paboTku
Pe3yJIbTaTOB U3MEpPEHHid, %.

1 Ecmu ona npumensemvix CH u xananoe HC 3a0anmvt xax abconomuvie, maxk u

OMHOCUMEJIbHBbIE

noepewnocmu, mo Ol GLIMUCHEHUS OMHOCUMENbHOT hoepeutnocmu

uzmepenuti Maccel Hegpmenpooyxma npumensiiom gopmyny (14).
2 Ecau 3a0anbl moask0 Omuocumensusie nozpewnocmu (kax npasuino, ons HC), mo ons
BbIYUCTEHUS] OMHOCUMENLHOU ROZPEUHOCIIU U3MEDEHUT MACChl HeQhIMeNnPOOYKMA NPUMEHSIOM

cneoyrowyio ghopmyny:

Sm =% 11,[6V* + 60> + 517 +5N* .

13.2 Ilpenensl OTHOCHTENBHON MOTPENIHOCTH M3MepeHumit obbema Hedremponykra (SV) B
PBC mpu ycnoBusx usMepenuii oobema, %, BEIMUCIAIOT 10 Gopmyne:

13.3  Tlpenmenst

W:i,/§K2+§H2, (19)

OTHOCHUTEJNIbHOW MOTpelHocTH u3MepeHuii ob6beMa He(pTenponykTa,

NPUBEJCHHOTO K CTAHNAPTHBIM YCIOBHAM ( 5V, ), %, BBHUCIAIOT 10 HOpMyIIe:

13.4  TIlpenenst

8V, =11\ +(f 100)* - Az} . (20)

JONyCKAaeMOIl ~ OTHOCHUTENbHOII  TOIPEINHOCTH  H3MEPEHMA  MacChI

OTITyLIIEHHOTO/IpUHATOrO Hedrenpoaykra ( SM ), % BeMUCISIOT N0 hopMyIe:
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rae

rne oK -

KprKg2 -

o0H, 0H, -

8p1, Op>

51\4:11,1\/”'12 (A} +Bf)+Am;; (A +B} )+(5N)*, @1
A = J(K)* + (Ku0H?) +(G, - 8p,)° 22)
B =\(G,- 10" &, ) +(B-10°- 41, )* , (23)
A, = J(GK)? + (K, 0H) +(G, - 5p,)° 24)
B, =\[(G,- B10*- At , > +(B-10°- A1, )* , 25)

OTHOCHTEJNIbHASL TIOTPELIHOCTh COCTABIECHHS IPAyHPOBOYHON TaOJHIIBI
PBC, %;

ko3 duuneHTs], y4uuThIBaOLnEe reomerpudeckyro ¢opmy PBC mpu
H3MepsEMBIX YPOBHsX HAIONHEHUs pesepsyapa /{; m H, mpuHUMAIOTCA
paBHbIMH 1;

OTHOCHTEINTbHBIE TIOTPEIIHOCTH H3MEPeHUl ypoBHe# Hedrenponykra B
pesepByape (BeIHYNHA YPOBHs skUAKOCTH B PBC 3a BBMETOM BENHYHHEI
YPOBHsI MOATOBAPHOM BOIbI), BHIYHCISOT IO (hOpMyJIam:

2 2
o, = | A 00|+ A 100 (26)
HY HY
AH™ > (AH" ’
5H, = 100| + .100] | 27)
H H’

abCONIOTHAS TIOTPELTHOCTb H3MepeHHii ypoBHs skuakoctu B PBC (yposenb
He(TenpoAyKTa + ypOBEHb IOATOBAPHON BOJIBI), MM;
a0COIFOTHAs MOTPELIHOCTb U3MEPEHUIT YPOBHS MOATOBAPHON BOJIBL, MM,

ypoBeHb Herenpoaykra (BenuunuHa ypoBHs xkunakoctd B PBC 3a Bererom
BEJTMYMHBI YPOBHs MOATOBAPHOI BOMbI) IO OTIyCKA (IpHEMA), MM,
ypoBeHb Hedrenpoaykra (BenuunHa ypoBHs xkunkoctu B PBC 3a Bererom
BEJIMYMHBI YpPOBHS TOATOBApHOH BOABI) mMmoOcie oOTnycka (mpuema)
He(TenpoayKTa U3 pe3epByapa, MM:

H!'=H-H’,i=l, 2, (28)
ypoBeHbp kumkoctd B PBC (ypoBeHb Hedrempomykta + ypoBeHb
TIOATOBAPHON BOABI) OO OTmycKa (MpHeMa), mocje OTmycka (mpuema)
COOTBETCTBEHHO, MM,

YPOBEHb MOATOBAPHOIN BOABI 1O OTIYCKa/NpHEMa, IOCIe OTIycKa/pruéMa
COOTBETCTBEHHO, MM;

OTHOCHUTEJIbHBIE NIOTPEIIHOCTH M3MEpPEeHNsl IUIOTHOCTU Hedrenponykra 1o
U TI0CJIE OTIYCKa COOTBETCTBEHHO, %0, BHIYUCILIIOT 110 (opMyiam:

5p, =22 100, (29)
P

op, =2 100, (30)
P2

abCoMIOTHAS IOTPELTHOCT, H3MEPEHHH IUIOTHOCTH Hedrempomykra
apeoMeTPOM, KI/M',
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01, 02 - pe3yJbTaThl M3MEPEHHIl IIOTHOCTH HeTenpoayKTa [0 U MOCie OTIIycKa
3
COOTBETCTBEHHO, KI/M

G, Gy - k03 PUILMEHTDI, BRIUUCISIOT 1O GopMynam:
_1+2p8-1, G1)
o1+28-1,
1+28-1,,
1280, (32)
P2
B - kooddunmeHT odbeMHOro pacmupeHust Hedrenpoaykra mo Tabmune A.l
T'OCT P 8.595;
tyy, 1y - Temmeparypa He(dTenmpomykTa IpPH H3MEPEeHHH o0beMa OO0 M IIocie
OTIIyCKa COOTBETCTBEHHO, °C;
Aty At,; - aDCONIOTHBIE MOTPEUTHOCTH U3MEPEHNS TeMITepaTyphl HehTepOayKTa IIpH
u3MepeHun ee obvema, °C;
Lol 12 - TeMrmeparypa HeTenponykTa pu H3MEPEHUH IUIOTHOCTH
COOTBETCTBEHHO, °C;
Aty At,; - abCOMOTHBIE MOrPENTHOCTH M3MEPEHNS TEMIIEPaTyphl HeQTENPORYKTa IPU
u3MepeHnn ee mwiotHocty, °C;
ON - Ipenen JOMyCKaeMOM OTHOCHUTEJbHO MOrpelHOCTH CpencTBa 00paboTku

Pe3yNbTaTOB M3MepeHuit, %.

14 OBPABOTKA PE3VYJIbTATOB H3MEPEHMUI1

14.1 3nauenue macchl HeTENPOAYKTA, K, OKPYIJIIIOT O LETBIX 3HAUCHHIA.
3Hauenne oObema HEPTENPOAYKTA, M~, OKPYIJIIOT 10 TPEX 3HAKOB MOCHE 3aMATOM.

142 Jlna ydera HedrempomykTa NPUHUMAETCS 3Ha4€HWE MAcChl B KHJIOTpPAMMax ¢
OKPYTJICHHEM [0 LIeTbIX 3HAUECHHIA.

15 O®OPMJIEHUE PE3YJIBTATOB ATTECTAIIUM METOJUKH U3MEPEHUI
15.1  Arrecrauuto MeToauKH usMepenuii nposomst B coorsercrsud ¢ TOCT P 8.563.

152  Arrectauus METOOHUKH W3MEPEHUIl OCYINECTBISIETC Ha OCHOBE pPeE3YJIbTaTOB
METPOJIOTHYECKOH SKCHEePTH3bl MATePHANOB Pa3pabOTKH METOAWKH H3MEPEHWil, BKJIHOUYAIOIUX
NOKYMEHT (paszel, 4acTh JOKYMEHTa), PerJIaMeHTUPYIOIUIT METOMMKY U3MEePEHHUIA, TPHUMEHSEMYIO
NPEANpPUATHEM Ha KOHKPETHOH YYeTHOH OmNepaluy, M Pe3yNbTaThl 3KCIEPUMEHTANBHOIO WIIU
PacyETHOTO OLIEHWBAHUS XapPaKTEPUCTHK MOrPEIHOCTH METOMUKH H3MepeHHi (OTHOCHTEIBHBIX
NOrPELIHOCTeN H3MepeHHii MacChl U 00beMa HeTenpoayKTa).

153 ATrecrauii0 METOAMK H3MEPEHHH, IpPHMEHSeMbIXx B cdepe TIoCyAapCTBEHHOIO
peryympoBanust 00ecreueHnsi eqUHCTBAa M3MEPEHHIl, OCYIECTBISIOT METPOJIOTHYECKHE CIyKObI
MpeANpUATAI, aKKPEOUTOBAHHbIE HA IPAaBO IPOBEICHHUSA AaTTECTAlMH METONMK H3MEPEHUH B
cootBercTBud ¢ [IP 50.2.13 [ 10 ], rocynapcTBEHHbIE HAyUHbIE METPOJOTHYECKHE LIEHTPDI, OPraHbI
TocynapcTBeHHOM METPONIOTHYECKOH CIYKOBL.

HpI/I TOJIOXKUTEJIbHBIX PE3yJibTaTaxX aTTeCTalluu:

—  0hOpMIISIIOT CBHAETENLCTBO OO0 aTTeCTalMM METOAMKHM W3MepeHHil COTIacHO (opme

I'OCT P 8.563;
—  PErduCTpHpYIOT METOIMKY H3MepeHuii B DerepabHOM peecTpe METOIMUK H3MEPEHHN;
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JOKYMEHT, pPEerIAMCHTHPYIOIIHIA METOAMKY H3MEpeHHil, YTBEPXKAAIOT B MOPSAIKE,
YCTaHOBJIEHHOM Ha mpennpusTiu (IpUKa3, paciopsnKeHue),

B JIOKYMEHTE, pEIIaMEeHTHUPYIOLIeM METOAMKY W3MEPEHHH, YKa3blBalOT «METOAMKA
M3MEPeHHil aTTeCTOBaHa» ¢ OOO3HAYEHHEM MpPENNPUSTHsS, MEeTpoNorHdeckas Ciyskba
KOTOPOTO  OCYLIECTBISIa  aTTecTaluio, JubO0  TrocyJapCTBEHHOrO  Hay4HOro
METPOJIOTHYECKOrO LIEHTPa WJIM OpraHa [ OCyJapCTBEHHOI METPONIOrHYecKOil CiyKOBl,
BBIITOJIHUBIIHX aTTECCTALIMIO METOAMKHA HSMCPCHHﬁ.

Ipumeyanus:
1. Ilpu paspabomxe MemOOUK u3MepeHuli HA OCHOBe Hacmosuyeli MEemoouKu He

OONYyCKaemcst HeCeHue UMeHeHuUll 8 YOPMYIIbL U AILOPUMMbL PACYEA.
2. Jlonyckaemcsi pazpabomra 00HO020 OOKYMEHMA HA MEMOOUKY usmepenuti O HeCKONbKUX
Mecm nposedeHst yHemubixX Onepayiii npu UCNOAb306ANUY 6 HUX:
uoenmirunx mep emecmumocnu (PBC);
CH oonozo muna;
HC oonozo muna, peanusyrowux 0OuH pusuueckuili npuHyun uavepenutl, ¢ UOeHMUYHbIM
nepeunem U COCMABOM — USMEPUMENBHBIX — KAHANO0S, UOCHMUYHLIM — NPOSPAMMHBIM
obecneyenuem.
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IIb 09-560-03 TIlpaBuna mnpomblluieHHONH OesomacHocT HedTeba3 u  CKIAamoB
HedTenpoaykToB

IIOT PM 021-2002 MexoTpacnesple NMpaBuja IO OXpPaHe TPyJda INpPH 3KCILIyaTaluH
Hedredas, ckiaagoB I'CM, cramyoHapHBIX W MEPEABHKHBIX ABTO3AIPABOYHBIX CTAHLIHIA,
yrepxaeHnasie [Tocranosnenuem Muntpyna P® ot 6 mast 2002 r. Ne 33

IIOT P M-016-2001 P[I 153-34.0-03.150-00 MexoTpacieBblie IIpaBiiia 0 OXpaHe TPyAa
(npaBiia 6e30MaCHOCTH) MPH IKCIUTYaTaLUH 3JIEKTPOYCTAaHOBOK (¢ m3MeHeHusimu 2003 r.)
Denepanbblii 3ak0H «O6 oxpane okpy:xatoweii cpensn ot 10 saBaps 2002 r. Ne 7-@3
Denepanbblii 3axoH «O6 oxpane atMocdepHoro Bozayxa» ot 04 mast 1999 r. Ne 96-3
HCO 91/2-1991 Pexomenpausa MCO no nmpuMeHEHHIO TaOJUIL H3MEPEHHS IapaMeTpOB

HedTH 1 HeDTENPOAYKTOB, OCHOBaHHBIX Ha u3MepeHuu npu 20 °C (Tabnunpt 59B, 60B)
ACTM J1 1250-2007 CraHmapTHOe PYKOBOACTBO MO NPUMEHEHHIO TabMI| M3MEpPEeHHs
napameTpoB HedTH U HedTenpoaykTos (Tabnuuel 53B, 54B)

ITP 50.2.006-94 IIpasuna no merponorun. I'CU. ITopsmok npoBeneHus IOBEPKH CPEACTB
usMmepeHnnuii (¢ n3menennsamu Ne 1)

IIP 50.2.009-94 IIpasuna mo merponoruu. I'CU. ITopsimox mpoBemeHHs HCHBITAaHHN U
YTBEPXKIEHUS TUIIA CPENICTB U3MEPEHHI

P 50.2.013-97 TIlpasuna mno wmerponorun. I'CHU. Tlopsnok akkpeauranmu
METPOJIOTHYECKHX CIyKO IOPUONYIECKHX JIML Ha MPABO aTTECTALUN METOAMK BbIIIOJIHEHUS
U3MEPEHUI U POBEIEHHST METPOJIOTMUECKOH SKCePTU3bI IOKYMEHTOB

MU 2955-2005 Pexomenmauwmsi. I'CH. Tumosas MeTomuKa aTTeCTaldH IPOTrPaMMHOIO
obecreueHust CPeACTB U3MEPEHUH 1 NOPSIIOK €€ IIPOBEeHNUs

MU 2676-2001 Pexomenpanms. I'CH. Mertoanka MeTpONOrHYECKOH —aTTeCTalNH
AITOPUTMOB | TIPOTPaMM 00Pa0OTKH NAaHHBIX PE3yNbTATOB M3MEPEHHI IPU ONpEeneNeHHH
obbéma u Maccel HeTH 1 HerenpoaykTos. OOIIIE NONTOXKESHUSL

MH 2174-91 Pexomenpmauus. CHU. ATrecrauusi aqropurMoB M mporpamm oOpaboTku
JaHHBIX TIPH M3MepeHsax. OCHOBHbIE TOJIOKEHUs]

MH 2800-2003 Pexomenpauusi. [CHU. BMecTHMOCTh TEXHOJOTMYECKUX HE(TENPOBOIOB.
MeToauKa BBITIOTHEHNS U3MEPEHNIT F€OMETPUIECKHM METOOM

TV 25-2021.003-88 TepMOMETpHI PTYTHBIE CTEKJISIHHBIE TaOOpaTOPHbIE

[IpaBuna 3aIuThl OT CTaTHYECKOrO 3JIEKTPHUYECTBA B IPOM3BOACTBE XMMMYECKOI,
He(pTexumuueckoil u HedTemepepadaTeiBaOmeil MPOMBIIIJIEHHOCTH, YTBEPKICHHbIE
MunncrepcTBoM HedrenepepabarbiBaromeil 1 He(pTEXUMUUECKOH MPOMBIIIEHHOCTH
31.01.72r.
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IIpunoxkenne A

CooTHomenue 10Ny CTHMBIX 3HAYEHHH ypoBHei HedrenpoaykTa B PBC npn npuéme n
OTITyCKe, IPH KOTOPBIX 00€CIeYHBAIOTCS NOrpemHocTy u3mepenus: maccer mo FOCT P 8.595

Co0THOIIEHUS 10Ny CTHMBIX 3HAYCHHUI YpoBHel HedTenpPOIYKTA IPH mpHeMe

VYpoBeHb
10 mpreMa nocIie npueMa
HeTenponykTa, HedTenpoayKTa,
MM He MeHee,
MM
100 1100
300 1300
500 1700
700 1900
900 2100
1100 2300
1300 2500
1500 2900
1700 3100
1900 3300
2100 3700
2300 3900
2500 4100
2700 4500
2900 4700
3100 4900
3300 5300
3500 5500
3700 5700
3900 6100
4100 6300

Ta6anua A.1
YpoBeHb
10 TIpUeMa ocJyIe mpremMa
He(TerponyKTa, He(TenponykTa,
MM He MeHee,
MM
4300 6700
4500 6900
4700 7100
4900 7500
5100 7700
5300 8100
5500 8300
5700 8700
5900 8900
6100 9100
6300 9500
6500 9700
6700 10100
6900 10300
7100 10700
7300 10900
7500 11100
7700 11500
7900 11700
8100 12100
8300 12300
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Tadauma A.2

YpoBeHb
10 OTIIyCKa TIOCJIE OTITYCKA
HedrenponykTa, HedTenponykra,
MM He Ooree,
MM
1100 100
1500 300
1700 500
1900 700
2100 900
2300 1100
2700 1300
2900 1500
3100 1700
3500 1900
3700 2100
3900 2300
4300 2500
4500 2700
4700 2900
5100 3100
5300 3300
5500 3500
5900 3700
6100 3900
6500 4100

YpoBeHb
70 OTIIyCKa IOCJIE OTITyCKa
HedrenponykTa, Hedrenponykra,
MM He OoJiee,,
MM
6700 4300
6900 4500
7300 4700
7500 4900
7900 5100
8100 5300
8500 5500
8700 5700
8900 5900
9300 6100
9500 6300
9900 6500
10100 6700
10500 6900
10700 7100
10900 7300
11300 7500
11500 7700
11900 7900
12100 8100
12500 8300
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IIpunoxenne b
Pacuer 06beMa U IVIOTHOCTH He(PTENPOAYKTA € YIETOM MOMPABOK
B.1 Pacuer nonpaBkH Ha U3MeHeHHe 00beMa HedTeNPOAYKTA, BBITECHEHHOI0 MOHTOHOM HJIH
MJIABAIOIIHM NMOKPBITHEM, B 3ABUCHMOCTH OT ILIOTHOCTH HedrenpoaykTa

[Momnpagka (AV) onpenensiercs 1o popMmyuie:

AV — MMH"I _Mnoﬂm (B 1)
p ty p noe
rae Mymm - Macca IOHTOHA (IUIABAIOIIETO TOKPHITHS) IO IPOTOKONY MOBEPKH
(rpamyuposku) PBC, xr;
P - IUIOTHOCTH He(dTENpoAyKTa NpH TeMNepatype H3MepeHus oObema;

paccuutbiBaercs ¢ nomoueio 1O no npunoxenuto I' unu onpenenserca B
J1abOpaTOPHBIX YCIOBHSX B TEpMOCTaTe MNPH TeMIepaType H3MepeHHs
obbema, Kr/m';

Pros - IUIOTHOCTB JKUAKOCTH, UCTIONIb3yeMasi pu noBepke (rpagyuposke) PBC mis
pacdera 0ObeMa SKHAKOCTH, BBITECHEHHOH IIOHTOHOM HJIM MJIaBalOILHM
TIOKPBITHEM, 10 ITPOTOKONIY NOBepKH (rpagyuporku) PBC, Kr/M’.

b.2 Pacuer niOTHOCTH € Y4Y6TOM NONPABKH HA TeMMepPATypHOE pacliMpeHHe CTeKJa
apeomeTtpa

Ipu npoBeneHN: U3MEPEHHUH IIOTHOCTH apeOMETPOM 3HaU€HHe TUIOTHOCTH (%) BRIUHCIAETCS
o opmye:

*
p=p Ko, (5.2)
e p - IUIOTHOCTb ¢ Y4YETOM MOMPAaBKH HA TEMIIEPATYPHOE paCLIHPEHHE CTeK/a
apeoMeTpa,;
e, - IUIOTHOCTH He()TENIPOAYKTA, H3MEPEHHAS APEOMETPOM, KI/M’;
K, - TNOMpaBOYHBI KO3(DGUIMEHT Ha TEMIEPaTypHOE pPacLIMPEHHe CTeKJIa

apeoMerpa, onpenensiemMsrii o popmynaam b.2 nnu B.3.

Jlist apeoMeTpoB, oTrpanyupoBaHHbix mpu 15 °C, nonpaBo4Hblil K03(G(ULHEHT BLIYUCISIOT MO

dbopmye:
K,=1-0,000023 (ty— 13) — 0,00000002 (ty— 15) (15— 15). (B.3)

Jlist apeomeTpoB, oTrpanyupoBaHHbx mpu 20 °C, monpaBo4HbIH K03()GHUINEHT BHYHUCIAIOT MO
dopmyue:
K,=1-0,000025 (1, 20), B4

e i - TeMIeparypa mpoayKTa B pabounx ycaoBusix, °C.



IIpuaoxenue B
IIpumeps1 pacyeToB 06bEMA, MACCHI B OLIEHKH MOTPELIHOCTER

B npumepax 1-6 mpuBeneH MOPsNOK BHINOJIHEHHS BBIYMCIEHHI MPU MPUMEHEHHH PYYHbIX
pacueroB. Ilo Tabmuue B.1 cnemyer BbiOpaTh mpHMep, COOTBETCTBYIOLIMI TMpuMensieMbiM B JIO
cpencrsaM HU3MepeHHil (PYYHBIM MM aBTOMAaTH3UPOBAHHBIM). [IOpSIOK BBIMUCIEHHS MAacChl
OTIyLIeHHOTro/IpHHsITOro Herenponykra npuseneH B [pumepe 7.

Ta6auna B.1
W3mepeHHs H COOTBETCTBYIOLHE HM METOABI BbIYHCJIEHHIT
H3MmepeHus B aBBTOMATH3UPOBAHHOM (A) WK
Brruucnenus maccbl
pyaHoM (P) pexxnme
o < ) = [}
= & A - E = m S
=
g £ o S émfg © 388 S Ewm =
5= 2 g g S 8% 22 g5 osgE
o Q o e 'l_g Mm = 9 = Jou E a
=C g 2 5 S @ E S Z 2 Q359
S| = E E=E5'S £ S e A EEE
= > 3 = Cag° A3 o 5
= = = [= =
Pyunsie cpencrsa us- IIpusenenne | Mpumep 1 Ipumep 2
MepeHui IJIOTHOCTU U
06'1)éMa K BosmosxHO
cTaHmapTHbM | TOIBKO IIPH
YCIIOBUSIM MPUMEHCHUH
TepMocTaTa IJist
BBIYHCIICHUSA
MOIPAaBKH Ha
P P P IIOHTOH
HBEICHU HMe HM
ITpusenenne | II 3 I ep 4
TUIOTHOCTH K
TeMmeparype BosmoxnHo BosmoxHO
H3MepeHuii TOJIBKO TIPH TOJIBKO TIPH
obbeMa MPUMEHEHUU MPUMEHEHUH
TepMOCTaTa TepMocTaTa
ABTOMAaTU3UPOBAHHBIE ITpusenenue | Ipumep 1 Mpumep 2
CpeAcTBa H3MEPEHHUH, TUIOTHOCTH H
He oOpasyroimue 06DbEMa K BozmoxxHO
A A P TOJIBKO TIPH
H3MEPHTEIbHBIE CTaHIAPTHBIM P
CHUCTEMBI YCJIOBHSIM NNPUMECHECHUH
TepMOCTaTa it
BBIYHCIICHUS
MOTPABKH Ha
NOHTOH
A P P
ITpusenenue | Ipumep 3 HOpumep 4
TUIOTHOCTH K
Temneparype BosmoxxHO BoszMoxHO
H3MepeHuit TOJbKO NPH TOJIbKO NIPH
P A P obbeMa OPUMEHECHUH NpUMEHEHHUH
TepMocTaTa TepMocTaTa
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H3mMepeHns B aBTOMAaTH3UPOBAHHOM (A) HiIH
pyusoMm (P) pexxume

BrraucneHust maccol

o g A = = = o 8
5 = = =
5 s 2 5 2 EEs ©3 88 S Ex =
T O < o} 8 0 o = Q5 y = 9 §
R @ S, & S H o R £ 32 QF =3
e o 0 E 22 EQ ~ o 23 m 5o A
g a, =) S =82 Ew £ 3 A, A 22 a
> = = O 89 ©° mEc 8 &g £ =& &
= 5} = % = o s m 3
= e = = =
A A A | Tlnoraocts | Ilpumep 5 Mpumep 6
‘? i 2 00BéM pu
TeMIeparype
HU3MepeHuil
P P A | oBbema
HsmepurenbHble IIpusenenue | Mpumep 1 Hpumep 2
CHCTEMBI MJIOTHOCTH H
o6BEMa K BosmoxHO
A A P
CTaHAapTHBIM | TOJIBKO IIPH
YCIOBHSAM IPUMEHEHUU
TepMocTaTa i
BBIUUCIIEHUs
MOIIPaBKU Ha
TIOHTOH
A P P
IIpusenenue | Ipumep 3 IIpumep 4
IUJIOTHOCTH K
Temmeparype | BO3MOXHO Bo3moxmo
M3MepeHHit TOJIBKO NIPU TOJIBKO NIPU
P A P | o6bema IPUMEHEHNUU MPUMEHEHUU
TepMOCTaTa TepMOCTaTa
A A A | Ilnoraocts u | pumep 5 IMpumep 6
A P A | 06béM pu
P A A
TeMIeparype
U3MEepeHuil
P P A | oGwema
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B.1 Ipumep 1

Breruncienne maccel Hedrenpoaykta B PBC ¢ moHTOHOM NpH H3MEPEHHM ILIOTHOCTH B

JIa00pATOPHH ¢ MPHBEACHHEM K CTAHAAPTHBIM yCJIOBHSM.

B.1.1 Ucxonubie nanusie:

PBC-5000
6asoBas Boicota PBC 12500 Mmm
06bem PBC 4745985 v

Macca MiIaBarIIero MOKPLITHA

Moum = 17754 xr

IUIOTHOCTD HedrenpoaykTa npu nosepke PBC

Dnos = 135 Kr/M>

ypOBeHb He()TEIIPOAYKTA C MOATOBApHO# Bosoi B PBC H,=9540 mm
ypoBeHb noaTosapHoi Bojsl B PBC H,=0mm

obummit o6vem HedTenmpomykta u monTosapHoit Bomel B PBC, | V, = 3900756 mm =
onpeneseHHbIH N0 H3MEPEHHOMY YPOBHIO U Ipaly MpOBOUHOMN TabJHLe 3900,756 M°

00BEM ITOATOBAPHOM BOIBI V,=0Mm

obbem Hedrenponykra

V,=3900,756 m°

TeMrepaTypHelii  KO3(pUUHEHT JUHEHHOro paclMpeHHs MaTepuaia
crenku PBC

Oem=12,5-10° 1/°C

TeMIepaTypHblii  Ko3(@UUHEHT JNUHEHHOro pacuMpeHHs MaTepuania
PYJIETKHU C JIOTOM

a;=12,5-10°1/°C

TemnepaTypa HedTenpoaykra B PBC

1,=25°C

TeMIreparypa HeTermpoayKTa Ipu W3MEPEHHH IUNIOTHOCTH

1,=22°C

IJIOTHOCTB HedTenponykra, H3MEpPEHHAs apeoMeTpoM,
orrpanyupoBanHbiM mpu 15 °C, B TepMmocrare IpH TeMIepaTrype
usmepenusi 00pema B PBC

Pw=7109 xr/M’

ko3ddunnent obremHoro pacmupeHns Hedrenpoaykra no tabmuue A.l
I'OCT P 8.595

£=0,00123 1/°C

OTHOCHUTEJIbHASI TIOTPENIHOCTb COCTAaBJICHHSI TPafyupoBodHON Tabmuip | 6K = 0,1 %,
PBC (reomeTpu4eckuii METOJ MOBEPKH)

npenen IoMyCKaeMOW OTHOCHTENBHON MOrPEIHOCTH cpeacTBa o0paborku | SN =0 %
PE3yJIbTATOB U3MEPEHUIN

abCoNIOTHAsI HOTPEINHOCTh H3MepeHuit yposHs xunkoctu 8 PBC (yposeHb | AH" =2 mm
HedTenpoaykTa + ypoBeHb MOATOBAPHON BOJIBI)

a0CONIOTHAS TIOTPENTHOCTh U3MEPEHHI YPOBHSI MMOATOBAPHOM BOJIBI AH? = 0 MM
abCOMIOTHAsE NOTPEMIHOCTb HM3MEPEHMH  IUIOTHOCTH  Hedrenponykta | Ap = 0,5 kr/m’
apeoMeTPOM, OTTpaAyHpoBaHHbIM mpu 15 °C

a6GCoMOTHAsL OTPEIIHOCTh U3MEPEHNH TeMnepaTyphl HedTenponykTa npu | Aty = 0,5 °C
H3MEPEHHH ero oobeMa

abCcoumoTHas HOrpelHOCTh H3MEPEHHH TeMnepaTypsl HedTenponykTa npu | Ap = 0,5 °C

H3MEPCHUH €r0 INIOTHOCTH

IIpumeyanue — Ilpu ucnonssoéanuu HUC ¢ xananom usmepenuti yposeus memnepamypHoiil
Ko3hpuyuenm nunelino20 PACUMUPEHUS MAMEPUANA DYIEMKU C JIOMOM (Og) NPUHUMAEMCS

PABHbIM HYIIO.

B.1.2 IIposenenue pacuera:

B.1.2.1 OGwvem HebpTenpoaykTa NpdH TeMIepaType HU3MEpeHUs: O0ObeMa BBMHCISAIOT II0

dbopmyne (1):

V=V, [1+(2a,, +a,)-(1,~20)]=3900756-Jl +(2-12,5-10°° +125-10°)-(25-20)|=3901,487 M.
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B.1.2.2 Ilonpasky Ha nameHeHue obbema Hedrenponykra (A)), BHITECHEHHOrO MIABAKOLIMM
MOKPBITHEM, B 3aBHCHMOCTH OT IUIOTHOCTH Hedrenpoaykra BeraucisiioT o popmyine (B.1):

17754 17754
AV =Moo Mogn 17754 17734 _ 06,3
Py Pws 109 T35

B.1.2.3 O6wvem Hedremponykra mpy TEMIEPAType €ro U3MEPEHHs: ¢ YUETOM MOmpaBku A}
BBIYHCILIIOT 110 hopmyie (3):

V*=V + AV =3901,487 + 0,886 =3902.373 .
B.1.2.4 ITnotHOCTB BBEMUCIAIOT 110 popmyiie (B.2) ¢ yuérom:

— TIONPaBKHU Ha TEMIIEPATyPHOE paCIIMPEHUE CTEKIIA apEOMETPa,
— YCJOBWUS, YTO fy-1p !

P =p - K,=709 (1-0,000023 (22 — 15) — 0,00000002 (22 — 15) (22 — 15)) = 708,9 kr/nm’.

B.1.2.5 Beraucnenne Maccel IpH MPUBEASHUH IUIOTHOCTH 1 00bema Hedrenpoaykra k 15 °C.
ITnotaocts U 00BeM Hedrenpomykra mpusomsat k 15 °C mo Tabmuam 53B u 54B [7] B
CleaymoLel MOCIeN0BaTeIbHOCTH:

B.1.2.5.1 Tlo tabmuue 53B B CTpOKE «IJIOTHOCTb TPH TEMIIEPATYPE M3MEPEHHS» HAXOMAT
BenuuuHy 709 U Ha ypoBHe Temnepatypbl 25 °C 0TMEHalOT COOTBETCTBYIOINYIO €if MIOTHOCTh MpH
15°C: p1s=715,4 kr/m’.

IIpumeyanue — [Ipu ucnonvzosanuu madnuyst 534 0onyckaemcsi nPOBOOUMs MAMEMAMUYECKYIO

UHMEPROIAYUIO.

B.1.2.52 TIlo tabmuue 54B B crpoke «mwioTHocTh mpu 15 °Cy» Haxomir Omwkaiimee K
nosydeHHOoMy mo Tabmuue 53B sHauenuwo miorHocta 715,4 kr/M® 3Hauenne 716,0 xr/mM® U Ha
ypoBHe Temrieparypsl 25 °C HAXOISIT HOIPaBOYHbIH K03 duLHEHT K 00beMy HedTenponykTa (K) —
0,9871.

Ilpumeuanue — Ilpu ucnone3oeanuu madbauyst 548  nposooumes  MamemMamuyeckyro
UHMEPRONAYUIO MEICOY MeMNePAmypol U NIOMHOCMbIO He OONYCKAEMCS.

B.1.2.5.3 O6bem HedrenponykTa, mpuBeneHHbli k 15 °C, BBIMUCIIOT MO Gopmye:

Vis=V"-K =3902373-0,9871=3852032m".

B.1.2.5.4 Maccy HedrenpoaykTa BEIHUCISIIOT 110 hopmyie (9):

m=V-ps=3852032-7154 =2755744kr.

B.1.2.6 BoruncieHne NpeReNoB OTHOCHTENbHON MOTPEIIHOCTH HW3MEepPEeHHil Macchl u oOBpeMa
Hedrenponykra;

B.1.2.6.1 Tlpenensl OTHOCHUTENbHOW MOrPELIHOCTH H3MEPEHUiI Macchl HehTenpoxyKTa
BBIUHCISIIOT O hopmyite (14):

Sm=%11J6K*> +(K,-6H ) +G*(6p" + B -10* - Ar) )+ B -10° - At] +6N7

rae
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H=H,-H, =9540-0=9540mm,

1F[h' 2 ]F(“ 2 2
OH = -100| + -100| = (L-looJ =0,02 %,
H H 9540

_1+2-B¢, 1+2-0,00123-25 -1
1+2-ﬁtp 1+2-0,00123-22

B >

A
5p=2.100= 21002007 %,

P 706,1

Sm=+ 1,1\/0,12 +(1-0,02) *+1,007% - (0,07 >+ 0,00123%10*.0,5% ) +(0,00123) >-10*0,5 >+ 0,

om=+0,18%.

B. 1.2.6.2 TIpenenbl OTHOCUTENBHO# MOTPELIHOCTH U3MepeHuii o0bema Heprenpoaykra 8 PBC

IIPU yCJIOBUSX €r0 H3MEPEHUH BEMHUCISIOT 10 opmyite (19):

&V =+ 6K + SH? = £/0,012 +0,022 = £0,10%.

B. 1.2.6.3 Ilpenensl OTHOCHTENBHON MOrPeLUIHOCTH H3MepeHnii obbema HedTempoaykra,

MIPUBEIECHHOTO K CTaHAAPTHBIM YCIOBHSIM, BBIMUCISIOT 1O (hopmyite (20):

8V, =+ L1V +(B -100)* - A2 = +1,1,J0,107 +(0,00094-100)

B.2 IIpumep 2

0,52 =+0,13%

Boeruucnenne maceol Hedrenpoaykra B PBC Ge3 moHTOHA MpH H3IMEPEHHH MJIOTHOCTH B

.ﬂaﬁopaTopuu C NpUBEACHHEM K CTAHAAPTHBIM YCJIOBHSIM.

B.2.1 UcxonHble TaHHBIE:

PBC-5000

6a3osas Beicota PBC 12500 MM

o6bem PBC 4745985 nm’
IIOTHOCTD HeTenponykta npu nosepke PBC Dnos = 135 KT/M
ypoBeHb HeTemponykTa ¢ moaroBapHoii Bopoit B PBC Ho =9540 mm
ypoBeHb noxToBapHo# Boxel B PBC He=0mm

obmmit o6vem HedTempomykTa U TonToBapHOH Bomel B PBC, | Vo = 3900756 mm’
OIPeNEIEHHbIHM 10 M3MEPEHHOMY YPOBHIO H rPanyMPOBOYHON Tabme =3900,756 M°
00beM MOATOBAPHOU BOABI Ve=0wm

00beM HedrenponykTa

Vi =3900,756 M

TeMInepaTypHelii Ko3(p(ULUMEHT JMHEHHOTO paCIIMpEeHHs MaTepuana
crenku PBC

Gom =12,5-10° 1/°C

TeMIepaTypHbiii  KO3(QQUIMEHT JHHEHHOrO pacIIMpeHus MaTepuaia
PYJIETKH C JIOTOM

a;=12,5-10° 1/°C

Temrieparypa Hedrenponykra 8 PBC

1, =25°C

TeMneparypa HeTeNPOAyKTa NPH U3MEPEHHUHU ILIOTHOCTH

t,=22°C

TUIOTHOCTE He(TEnpOayKTa, HU3MEpEeHHas
otrpanyupoBanubiM nipu 15 °C, npu 22 °C

apeoMeTpoM,

P =709 kr/m’
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ko3¢ dunuenT obbremHoro paciupenus Hedrenpoaykra no tabmuue A.l | f=0,00123 1/°C
I'OCT P 8.595

OTHOCHTENbHASL TOTPELIHOCTh COCTABJIEHHA IpafyHpOBO4YHOH Tabmuupl | 0K = 0,1 %
PBC (reomerpuueckuii METOA NOBEPKH)

TIpereNT DOmycKaeMoil OTHOCUTENBHOI HOTPEIIHOCTH cpeAcTBa 06paboTkH | SN =0 %
Pe3yJIbTaTOB U3MEpEeHul

abCOIOTHAS IOTPEITHOCTD H3MepeHHit ypoBHa xkuakoctu B PBC (yposens | AH" = 2 mm
HeTenpoAyKTa + YPOBEHb MOATOBAPHOI BOJIbI)

a0Ocour0THAs TOTPEIIHOCTb H3MEPEHHI yPOBHA MOATOBAPHOIT BOABI AH® = 0 MM

abCoNIOTHAs ~IOTPElIHOCTh  M3MEPEHMil TMIOTHOCTH  HedTenpomykTa | Ap = 0,5 kr/m’
apeoMeTpoM, OTTPafyHpOBaHHBIM npu 15 °C

abCoMOTHas MOTPEITHOCTb U3MEPEHUH TeMrepaTypsl HedTenponykTa npu | Az, = 0,5 °C
U3MEpEHUH ero oobremMa

abCoMIOTHAS MOTPELIHOCTb M3MEPEHHTT TeMmepaTypel HepTenpoaykTa npu | As, = 0,5 °C
HM3MEPEHUH ero IJIOTHOCTH

Ipumeuanue — Ilpu ucnonssosanuu HUC c kananom usmepenuil YpOoGHs memnepamypHulii
Koaghuyuenm auneiinoe0 PACUUPEHUs MAMEPUANA PYIemKu C JOMOM (&) NpUHUMAEMCA
DABHBIM HYTIO.

B.2.2 IIposenenue pacuera:

B.2.2.1 O6wem HedTenpoaykra Npu TeMreparype H3MepeHusi 00beMa BHEMHCISIOT IIO
tdopmye (1):

V=V, [1+(2a,, +a, )1, 720)]:3900,756-[1+(2.12,5~10*s +125-10°° )(2540)]:3901,487 M,
V'=V = 3901487 v’

B.2.2.2 ITnotHOCTh BRIMHUCIAOT 1O ¢popmyne (B.2) ¢ yaérom:
- IONPABKHU Ha TEMIIEPATYPHOE PACLIMPEHUE CTEKIIA apEOMeTpa,
- YCIIOBUS, UTO fp-1p :

0" = p-K.=709,0 (1-0,000023 (22 — 15) — 0,00000002 (22 — 15) ( 22 — 15)) = 708,9 kr/m’.

B.2.2.3 BeraucneHue Macch! pU NPUBEAEHNUH IUIOTHOCTH M 00beMa Hedrenponykra k 15 °C.
IInotHocTs M 00BeM Hedrenpoaykra mpusomsatT k 15 °C mo Tabmuuam 53B u 54B [7] B
ClIeNyIOLeH MOCIe[0BATEIbHOCTH:

B.2.2.3.1 Tlo Tabnuue 53B B CTpPOKE «IUIOTHOCTH MPH TEMIEPATYPE H3MEPEHH» HAXOMAT
3HaueHHe iotHocTH 7089 m Ha ypoBHe Temmeparypbl 22 °C OTMEYAIOT COOTBETCTBYIOINYIO €i
mnoTHocTh npu 15 °C: py5="718,1 KI/M.

IIpumeuanue — Ilpu ucnonv3oeanuu mabauyst 534 0onyckaemcs RPoBOOUNL MAMEMAMUYECKYIO
uHmMepHONSIYUIO.

B2232 TIlo tabmuue 54B B crpoke «miOTHOCTH mpu 15 °Cy» Haxomsr Ommkaiimee K
nonyueHHoMy 1o Tabmmie 53B sHauennio miotHocTH 718,1 Kr/M 3Hauenue 719,0 kr/M’ u Ha
ypoBHe TeMneparypsl 25 °C HaxomaT nonpaBoyHblil ko3¢ duuueHT k 0d6beMy Hedrenpoaykra (K) —
0,98712.

Ilpumevanue — Ilpu ucnonwvsosanuu mabruyer 54B  npoeooums  mMamemMamuiecKyio
UHMEPNONAYUIO MENHCOY MEMNEPANYPOI U NIOMHOCMBIO He OONYCKAEMCSl.
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B.2.2.3.3 O6bem HedrenpoaykTa, npuseneHHIH k 15 °C, BRMUCIIAOT IO hopMyIe:
V.o =V"-K =3901487-0,98712=3851236M".
B.2.2.3.4 Maccy HedrenpoaykTa BeIHUCISIIOT 110 Gopmye (9):

m=V,-ps =3852236-7181=2765572x.

B.2.2.4 BrluncieHHe NPeneNioB OTHOCHTENbHON MOrPEIIHOCTH M3MEPeHHH Macchl U 00bema
He(TenpomyKTa.

B.2.2.4.1 Ilpenesnsl OTHOCHTENbHOH MOTPEIHOCTH u3MepeHuit Maccel HepTenponykra B PBC
BBIUUCIAIOT 110 (opmyne (14):

Sm=+11J6K> +(K,-0H > + G*(5p> + 2 -10* - A2 ) + 7 -10° - A2 + 6N ,

rne
Kp=1,

H=H,-H,=9540-0=9540mm,

ﬁlrﬂ 2 ﬁ,l,r& 2 2
SH = 100 | + -100| = (quoj =0,02 %,
H H 9540

_1+2:p1, _142-000123-25
1+2-f, 1+2-0,00123-22

007

> >

5p=22.100=2 100=0,07%
709

y2)

Sm=% 1,1J0,1 2+(1-0,02) 2+ 1,007 %(0,07 *+ 0,00123%10* 0,52 ) +(0,00123) >10*0,5°+0 =+ 017 %

B.2.2.4.2 TIpenenbl OTHOCHTENBHOMN MOTPELIHOCTH H3Mepenuil oobema Hedrenponykra B PBC
NPH YCJIOBHSX €r0 U3MEPEHUH BLIMUCIIIOT M0 opmyite (19):

SV =+ VoK? +6HY =++J0,01> +0.022 =+010%.

B.2.2.4.3 TIlpemenbl OTHOCHTENBHOII TMOrPELIHOCTH W3MepeHHil obbema HedTenponykra,
HPHBEIEHHOTO K CTAHIAPTHBIM YCIOBHAM, BHIUHCIAIOT 10 (opmyute (20):

OV, =+ 11JoV? +(B -100)? - Ar? = +1,1,/0,10° +(0,00094-100)* -0,5> =+ 0,13%

B.3 lipumep 3

Borunciienne maceel Hedrenpoaykta B PBC ¢ noHTOHOM NMpH M3MEPEHHM NJIOTHOCTH B
J200pATOPHH ¢ HCMOJIB30BAHHEM TEPMOCTATA (AJIsl NPHBEACHHsI Pe3ybTATOB H3MEPEHHS
ILUIOTHOCTH K YCJIOBHMSIM H3MepeHHusl 00bema).

B.3.1 HcxonHble JaHHBIE:

PBC-5000

6asoBas Beicota PBC 12500 Mmm
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o6bem PBC 4745985 ov’

Macca IUIABAOIEero MOKPHITUS M,pm = 17754 xr
IUIOTHOCTH HedrenpoaykTa npu nosepke PBC Dngs = 135 KT/M
ypoBeHb HeTenpoayKTa ¢ moarosapHoi sonoii B PBC Ho = 9540 mm
ypoBeHb noaToBapHoii Boael B PBC Hg =0 mm

obmuii obbem HepTempomykTa u moartosapHoii Bomel B PBC, | Vo = 3900756 o’
OIpeNieNIeHHbII M0 M3MEPEHHOMY YPOBHIO U IPafy MPOBOUHOM Tabnuie =3900,756 M
06beM HONTOBAPHOI BOAIBI Ve=0m

obbeM Hedrenponykra

Vi =3900,756 M

TeMIEpaTypHbI KO3(Q(QUUHUEHT JHMHEHHOro paCLIMpeHHsi MaTepuana
creaku PBC

Oem = 12,5:10° 1/°C

TeMIepaTypHbIl  KO3(QQUIMEHT JHHEHHOTro paclupeHus MaTepuana
PYJIETKU C JJOTOM

a,=12,510°1/°C

temreparypa Hedrenponykra 8 PBC t,=25°C
Temrepatypa  He(TEMPORyKTa NPH  M3MEPEHMH  IUIOTHOCTH  (C | £,=25°C
HCIOJIb30BAHHEM TEPMOCTATA)

ILUIOTHOCTD He(drenponyxra, U3MEpEHHast apeoMeTpoM, | o, = 706,1 kr/M’
orrpagyupoBaHHeiM 1mpu 15 °C, B TepMmocTare Ipu TeMIepaTrype

u3Meperusi 06bema B PBC

ko3 dunment obreMHOro pacmupenus HepTenpoaykra no Tabmuie A.l
T'OCT P 8.595

B=10,00123 1/°C

OTHOCHUTENIbHASL TTOTPEITHOCTE COCTABJIEHHS TIPaxyupoBOYHON Tabmuust | 0K = 0,1 %
PBC (reomerpuueckuii METOR NOBEPKN)

mpezes AOMyCcKaeMOi OTHOCUTENILHOM MOrpeIlHOCTH cpencTsa obpabotku | N =0 %
Pe3yAbTaTOB U3MEPEHUH

a0COJIIOTHASL IOrPELIHOCTD M3MepeHuil ypoBHs xkuakoct B PBC (yposeHs | AH" = 2 mm
HeTenpoayKTa + YPOBEHb MOATOBAPHOU BOJIbI)

abCOIIOTHASL IOTPELIHOCT U3MEPEHHI YPOBHSI HOATOBAPHO BOMBI AH® =0 MM
abCOMIOTHAsL NOrPEIHOCT M3MEPEeHHH IUIOTHOCTH — HedTenpomykta | Ap = 0,5 kr/m’
apeoMeTpOM

abcomoTHas MOrPelIHOCTh H3MEPEHUH TeMnepaTypsl HedTenponykTa npH | A = 0,5 °C
U3MepPeHuH ero obbema

abCoMOTHAS TOTPEIIHOCTh H3MEPEHUI TeMIepaTypbl HEPTEMPOAYKTA PU Ap=0,5°C

HU3MEPECHHUU €ro MJIOTHOCTHU

Ipumeyanue — IIpu ucnonvsoéanuu HC ¢ xananom usmepenuti yposHs memnepamypiolii
Koa(DPuUYUEHm TUHENIHO20 pacUUpenss MAmMepUana pyremxu ¢ 10mom (o) npunumaemcs

PAaBHBIM HYTIIO.

B.3.2 IIposenenue pacuera:

B.3.2.1 O6vem HebTempomykra Npu TeMIeEpaType H3MEPEeHHS OObEMa BBMHUCISIOT IO

dopmye (1):

V=V,-[l+(2a,, +a,)(t,-20)]=3900,756-[1 +(2-12,5-10° +125-10° )(25-20)|=3901 487 m*.

B.3.2.1.1 IlonpaBky Ha usMeneHue odvema Hedrenponykra (AV), BHITECHEHHOTO ILIABAIOIIHAM
MOKPBITHEM, B 3aBUCHMOCTH OT IUIOTHOCTH He(Tenpoaykra BbiMUCsaoT o ¢popmyne (b.1):

AV — Mnomn _

Py,

M

NOHM —

p noe

17754 17754

735

=0,989M".
706,1
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B.3.2.1.2 Obwem HedTenponykTa mpu TEMIEPAType €ro H3MEPEHUs C YYETOM MOMPaBku A}
BBIMUCISAIOT 1O opmyie (3):
V'=V+ AV =3901,487 + 0,989 = 3902,476 m".

B.3.2.2 IInotHOCTb BHIMUCISAIOT 1O Gopmyne (b.2) ¢ yaérom:
— NONpPaBKH Ha TEMIIEPATYPHOE PAaCUIMPEHUE CTEKJIA APEOMETPA,
— YCJOBHS, 4TO lo-1,:

P =p-K,=706,1(1-0,000023 (25 — 15) — 0,00000002 (25 — 15) ( 25 — 15)) = 705,9 kr/m’.
B.3.2.3 Maccy mpu HpuUBENEHHH IUIOTHOCTH K YCJIOBUSM H3MEPEHHs 00bEMa BBIUHCIAIOT 10
¢dopmye:
m=V".p" =3902476-7059 = 2754758 kr.

B.3.2.4 BhiuucneHre NpenesioB OTHOCUTENBHON MOTPEIHOCTH M3MepeHuii Maccel m obbema
Hedrenponykra:

B. 3.2.4.1 Ipenensl OTHOCUTENBHON MOIPEIIHOCTH U3MepeHuit Macchl HepTenpoaykra B PBC
BBIYUCIIOT 110 (hopmyite (14):

Sm=+11J6K> +(K,-8H ) +G*(6p° + f>-10" - A2 )+ B> -10° - Af? +N*

rae
Kp=1,

H=H,-H,=9540-0=9540mm,

ﬁl’” 2 !F{a 2 2
éHZ\/{ -100] +£—-100] = (—Z—-IOO] =0,02 %,
H H 9540

_142-41, _142:000123.25
1+2-ft, 1+2-0,00123-25

>

5p =22 100=-2>_.100=0,07%,

P 706,1

Sm :¢1,1J0,1 24(1-0,02) 2+12(0,07 >+ 0,00123%10* 05 %) +(0,00123) >10* 05+ 0 =+ 017 %.

B. 3.2.4.2 TIpenensl OTHOCHTENBHOM MOTPEIHOCTH H3MepeHuit oobema Hedrenponykra B PBC
IIPH YCIIOBHSIX €r0 W3MEPEeHHUil BBIMUCISIOT 1o opmyiie (19):

&V =+ VK2 + SHY =++0,01 +0.02> =+010%.

B. 3.2.4.3 TIlpemenbl OTHOCHUTENBHOIH NOrPELIHOCTH H3MepeHHii oObema HepTENpPOAYKTa,
HPHUBEAEHHOTO K CTAHAAPTHBIM YCJIOBHAM, BBIMHCIAIOT 1O (opmyde (20):

v, =il,1J5V2 +(B -100)% - A2 = +1,1,/0,10> +(0,00094-100)? - 0,5% =+ 0,13%
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B.4 IIpumep 4
Boruncienne maceol Hedprenpoaykra B PBC 6e3 moHTOHA NMpH H3MepeHHH MJIOTHOCTH B
J1abopaTopuH ¢ UCNOJIbL30BAHHEM TepMOCTATA (A5 NPUBEIeHHs Pe3yJIbTATOB H3IMepPeHHs

K YCJIOBHSIM U3MepeHHs1 00beMa).

B.4.1 HcxonHble JaHHBIE:

PBC-5000

6a3oBasi Beicota PBC 12500 MM

obbem PBC 4745985 oM’
IUIOTHOCTB HedTenpoaykTa npu nosepke PBC Pros = 135 Kr/M
ypoBeHb He(hTeITpOayKTa ¢ IOATOBapHO Bojoi B PBC Ho = 9540 mm
ypoBeHb noaTosapHoit Boxsl B PBC He=0wMm

obumit obvem HebpTempoaykra u mnoarosapHod Bomel B PBC, | Vo = 3900756 mm
OINpeesIeHHBII M0 M3MEPEHHOMY YPOBHIO U rpasy MPOBOYHOM TabJmIe =3900,756 m°
06beM MOATOBAPHO# BOMIBI Ve=0wm

00beM Hedrenpoaykra Vi =3900,756 M

TeMrepaTypHblii  Ko3(hGUIMEHT JNMHEHHOTO paCIIMpeHHs MaTepuana | i, = 12,5-10° 1/°C
credku PBC

TeMnepaTypHelii ko3(¢unueHT JsmHEHHOro pacmmpeHus Matepuana | o =0 1/°C
PYJIETKH C JIOTOM

temneparypa Hedprenponykra 8 PBC ,=25°C

TemriepaTypa  HedTemponykTa NpU  uM3MepeHMH  IWoTHocTH  (C | £,=25°C
HCIIOJIb30BAHIEM TEPMOCTATA)

MJIOTHOCTh He(TEmpOnyKTa, HU3MepeHHast apeoMeTpoM, | p,, = 706,1 kr/M’
orrpagyupoBanHbiM mpu 15 °C, B Tepmocrare IpHU TeMmIepatype
usmepenusi oobema B PBC

koo dunuent obnemHoro pacmupenus Hedrenpomykra mo tabmuue Al | f=000123 1/°C
TOCT P 8.595

OTHOCHUTENIbHAS TOTPELIHOCTb COCTAaBIEHHs IPaayHMpOBOYHOM Tabmuubl | 0K =0,1 %
PBC (reoMeTpuuecKHii METON OBEPKH)

npenes AOMyCKaeMoM OTHOCHTENBHOM MOTPEIIHOCTH cpencTBa 00paboTkH | SN = 0 %
PE3yNBTaTOB N3MEPEHUH

abCONIOTHAS TIOTPELIHOCTD U3MEpeHUH ypoBHs xuakoctd B PBC (ypoBeHb | AH" = 2 mm
HedTenpoaykTa + YPOBEHb IOATOBAPHON BOJIBI)

abCcomI0THAs OrPETHOCTh H3MEPEHHH YPOBHS HOATOBAPHON BOJIbI AH° =0 MM

abcomoTHast MOrpeLIHOCTD W3MEPEHU IUIOTHOCTH He(bTenponyKTa Ap=0,5 Kl‘/M3
apeoMeTpOM

abCoMOTHAs MOTPENIHOCTb U3MEPEHUH TeMIepaTypbl HedrenpoaykTa mpH | Az, = 0,5 °C
U3MepeHHHn ero obpema

abCOIOTHASL TIOTPEIIHOCTh U3MEPEHHUH TeMIepaTypbl HeTenpoayKTa IpH At,=0,5°C
U3MEPEHUH €ro IJIOTHOCTH

Lpumeuanue — Ilpu ucnonvsosanuu HC c xananom usmepenuti ypoeHs memnepamypHuiii
Koo PuyUenm AuHEHHO20 PACUUPEHI MAMEPUANA DYIemKU C JOMOM (&) NPpUHUMAEMCA
PAaBHBIM HYTIO.

B.4.2 IlposexneHue pacuera:
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B.4.2.1 O6wvem HedTenpopykra IIpuH TeMmmeparype H3MepeHHs 00beMa BBMHCIAIT IO
dopmyne (1):
V=V [l+(2a, +a,)t, 720)]:3900,756-[1+(2-12,5-10*‘ +12,5~10*‘)(25720)]: 3901487 M°,
V*=V=13901487 .

B.4.2.2 BeraucisiroT motaocts no ¢popmynam (b.2) u (b.3) ¢ yuérom:
— TONpaBKH Ha TEMIIEPATYPHOE PACLIMPEHUE CTEKJIA apEOMETPa;
— ycnoBus, 4To fo-1, :

p =p - K,=1706,1(1-0,000023 (25 — 15) — 0,00000002 (25 — 15) (25 — 15)) = 705,9 kr/m’.
B.4.2.3 Maccy npu npuBeIeHHH IUIOTHOCTH K YCJIOBHSAM H3MepeHHsi 00beMa BBIYUCIAIOT 110

dopmyne:
m=V"-p*=3901487-7059 = 2754060kr.

B.4.2.4 BrruucieHue NpeRelioB OTHOCHTENBPHOH MOTPELIHOCTH H3MEpeHHIT Macchl H o0beMa
HedTenpoaykra:

B.4.2.4.1 IIpenensl OTHOCHTENBHOMN MOrPEIHOCTH M3MepeHHH Macchl HedTenponykra B PBC
BBIUHUCIAIOT 1O Gopmyie (14):

Sm=+11J6K> +(K,-0H )* +G*(6p° + 210 - A% ) + B -10° - A2 + 6N

rac

H=H,—H, =9540-0=9540mm,

H 2 6 2 2
0H = =il -100| + AH -100| = L-IOO =0,021 %,
H H 9540

_ 1421, 14+2-000123-25
1+2-f1, 1+2:0,00123-25

>

A 0,5
Sp="L.100=—2-.100=0,07 %,
706,1

P ,

Sm :il,l\/O,l 24(1-0,02) *+1%(0,07 >+ 0,00123%10 0,52 ) +(0,00123) >10* 05 °+0 =+0 17 %,

B.4.2.4.2 TIpenenbl OTHOCUTENBHOMN MOrPEIIHOCTH M3MEpeHut obbema Heprenponykra B PBC
IIPU YCIOBUAX €r0 H3MEPeHUH BBHUCISIOT 10 (opmyite (10):

SV =+ VK2 +SH? =++001% 10,0212 =£0,10% .

B.4.2.43 TIlpemensl OTHOCHTENBbHON MOTPEIIHOCTH H3MepeHHil oObema Hedrenpomykra,
MPUBEIECHHOTO K CTAHIAPTHBIM YCJIOBHSIM, BBIYUCIISIIOT 10 hopmyte (20):

8V, =2 11J8V> +( B -100)* - A1 = +1,1,J0,10° +(0,00094- 1007 -0,5> =+ 0,13%
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B.S IIpumep S
Boruncienne macebl Hedprenpoaykta B PBC ¢ mMOHTOHOM NpH H3MEPEHHHM MJIOTHOCTH
aBToMaTH3HpoBaHHBEIMH CH H/IH H3MEPHTEJILHBIM KAHAJIOM INIOTHOCTH B coctaBe UC (npu

TeMmnepaType u3MepeHHii 00béma).

B.5.1 HcxomHble TaHHBIE:

PBC-5000

6azoBas Beicora PBC 12500 mm

o6bem PBC 4745985 nm’
Macca MJaBaroILEero NOKpPbITUs Mosm = 17754 xr
TUIOTHOCTB HedTenponykra npu nosepke PBC Dros =135 KT/M
ypoBeHb HehTenpoayKkTa ¢ noarosapHoi Boaoii B PBC Ho = 9540 mm
ypoBeHb noaTrosapHoii Boab! B PBC He =0 mm
obmuii o6veM HedTempoaykta u moxroBapHoii Bo;mel B PBC, [ Vo = 3900756 mm®
onpeneseHHbI 10 K3MEPEHHOMY YPOBHIO U IPaly MPOBOYHOM Tabimie =3900,756 M
00beM MoATOBAPHO# BOABI Ve=0wm

obbeM HedTenpomykTa Vi =3900,756 m°

TEeMNepaTypHbiii KO3()(UUMEHT JMHEHHOrO pACIIMPeHHs MAaTepHana | o, = 12,5-10° 1/°C
creaku PBC

TEeMIepaTypHbIii Kko3(hULMEHT JHHEHHOro paciuMpenus Matepuana | a;= 12,5-10° 1/°C
PYJIETKH C JIOTOM

Temreparypa Hedrenponykra B PBC L, =25°C
Temreparypa HeTempoxyKTa Ipy H3MEpPEHHH IUIOTHOCTH t,=25°C
IUIOTHOCTH Hedrenponykra B PBC pw=7061 kr/™m’

koaddument obvemuoro pacmupenus Hedrenpoaykra mo tabauue A.l | f=0,00123 1/°C
T'OCT P 8.595

OTHOCHTENIbHAsL TOTPEINHOCTE COCTABJIEHMS TIPaxyupoBOYHON Tabmuusl | 0K = 0,1 %
PBC (reomerpudeckuii METOJ IOBEPKH)

npesen J0MyckaeMoi OTHOCHTENIBHOMN MOrPeIIHOCTH cpencTBa o0paboTku | SN =0 %
PE3yIbTaTOB U3MEPEHU N

a0COIII0OTHASI TIOTPEIIHOCTD U3MepeHuit ypoBHs xunkoctu B PBC (ypoBeHb | AH" = 2 mm
He()TenpoAyKTa + yPOBEHb MOATOBAPHON BOJIbI)

abCOTI0THAS IOTPEITHOCT U3MEPEHHH YPOBHS ITOATOBAPHOH BOABI AH’ = 0 MM
abCOIIOTHAS TOTPEIIHOCTh M3MEPEHMH [IOTHOCTH HEe(TENPOAYKTa Ap = 0,5 kr/m’
abCOIIOTHAS TOTPEITHOCTh U3MEPEHMH TEMIIepaTyphl He(hTENPONYKTa At,=0,5°C

Hpumeuanue — Ilpu ucnonvsoéanuy HC ¢ kananom usmepenuti YpOGHS memMnepamypuolii
KOa(ppuyuenm nUHEHHO0 PACUUPERUA MAMEPUANA PYIEMKYU C JIOMOM (0) HpuHuMAaemcs
DAGHBIM HYTIO.

B.5.2 IIpoBeneHue pacuera:
B.5.2.1 O6bem He(TeNPORYKTa IPH TEMIIEPAType N3MEPEHHs 00beMa BEIMUCISIOT 110 (hopMyie

(@)
V=V, [l+(2a,, +a, )(t,~20)]=3900,756.[1+ (212,510 +125.10°° J(25-20)|= 3001 487 »’,

B.5.2.1.1 Tlonpasky Ha usmMeHeHue o0bema HedTenponykra (AV), BEITECHEHHOrO MIABAIOLIHM
TIOKPBITHEM, B 3aBHCHMOCTH OT IUIOTHOCTH He(hTepoayKTa BEMUCIIOT IO dhopmyie (B.1):
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Ay < Moy Mo, _ 17754 17754

Py Pu 7061 735

noHMm

=0,989M°.

B.52.12 Obbem Hedrenponyxta mpu TemmepaType ero H3MEPEHHs C y4eTOM IOmpasku A}
BBIYUCIIIOT 10 hopmyne (3):

V=V + AV =3901,487 + 0,989 =3902,476 M.
B.5.2.2 Maccy npu npuBeneHMy MIOTHOCTH K YCIOBHAM U3MEPEHHs 00beMa BBIUHCIAIOT 110

tdopmyae (10):
m=V" - p,, =3902476-706,1 = 2754840kr.

B.5.2.3 Bobruucienue mpenesoB OTHOCHTENbHOH MOrPEINHOCTH H3MEPEHMiT Macchl U 00bema
Hedrenponykra;

B. 52.3.1 Ilpenmenbl OTHOCUTENBHON MOTPENIHOCTH M3MEPEHU Macchl Hedrenponykta B PBC
BBIYUCIISIFOT IO hopmyie:

Sm=+11J6K> +(K,-GH )* +G*(0p" + f>-10° - A% )+ 2 -10° - 4> + &N

rae
Ky-1

H=H,—-H,=9540-0=9540mm,

H 2 A 2 2
o = 22" 00| o A 0| = (L.moj = 0,02 %,
H H 9540

C142-f,  142-000123-25
1+2-f, 1+2-000123-25

>

>

sp=22.100= 22 .100=0,07%,

P 706,1

Sm= i1,1‘/o,1 +(1-0,02) *+(0,07 2+ 0,00123%10* 0,52) +(0,00123) >10*05°+0=+017 %.

B. 5.2.3.2 Ilpenensl OTHOCUTENBHOI MOrPELIHOCTH H3MepeHii oobeMa Heprenponykra B PBC
NP YCJIOBUAX €ro H3MEePEeHHi BhIMUCISIOT 110 popmyire (19):

SV =+ K> +6H? =+J001 + 0,021 =+0,10%.

B.5.23.3 TIlpemenbl OTHOCHUTENIBHOHM IOTPEIIHOCTH M3MepeHUil o0weMa HedTenmpoaykra,
IIPUBEIEHHOTO K CTAHIAPTHBIM YCIOBHAM, BBUUCIAIOT 110 dhopmye (20):

5V, =J_r1,1\/5V2 +(B -100)% - A% = +1,1,/0,10% +(0,00094-100)* - 0,5% =+ 0,13%

B.6 IIpumep 6

Beruucienne maccel Heprenpoaykta B PBC 6e3 moHTOHA mpH H3MEpeHMH MJIOTHOCTH
aBTOMATH3HPOBAHHLIMH CH MJIH H3MEPHTEJIbHBIM KAHAJIOM IUIOTHOCTH B coctaBe UC
(npu TemnepaType u3MepeHHii 00bEma).
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B.6.1 Ucxonnpie naHHbIE:

PBC-5000

6azoBas Bricora PBC 12500 mm

o6bem PBC 4745985 nm’
IUIOTHOCTD HedTenponykra npu nosepke PBC Pros = 135 KI/M
ypoBeHb He(TempoaykTa ¢ noarosapHoi sozgoii B PBC Ho = 9540 mm
ypoBeHb noaToBapHo# Boabl B PBC He =0 mm

obmuit obrem He(Tempoaykra u moarosapHoit Bomet B PBC, | Vo = 3900756 mm
OTIpeneICHHBI 0 H3MEPSHHOMY YPOBHIO U rpagyHupoBOUHOH Tabmie =3900,756 m°
00beM ONTOBAPHO#H BOMEI Ve=0wm

o6beM HedTenponykTa Vi =3900,756 m°

TEMIEPaTypHbIl KO3(DMUIMEHT JIMHEHHOTO pACUIMPEHHs MaTepuana | &, = 12,5-10° 1/°C
crenku PBC

TeMITepaTypHblii  ko3(duimeHT nuHEHHOro pacmmpeHus MaTepuanma [ o,=01/°C
PYJIETKH C JOTOM

Temneparypa Heprenpoxnykra 8 PBC L,=25°C
TeMiepaTrypa He(pTEIPOAYKTa PH U3MEPEHUHM IIIOTHOCTH t,=25°C
IUIOTHOCTD HebTenpoaykra B PBC P ="7061 kr/™M’

koaddurment obvemMHoOro pacmmpenus Hedrenpomykra mo tabmume A.1 | B=0,00123 1/°C
I'OCT P 8.595

OTHOCHTENIbHASL TOTPELIHOCTE COCTABJIEHHs TIPajyupoBOUHON Tabmuim | 0K = 0,1 %,;
PBC (reomerpuueckuii METOA NIOBEPKH)

Ipesest IOMyCKaeMOi OTHOCUTENFHON MOTPENIHOCTH CpencTBa oopaboTku | SN =0 %
Pe3yJNIbTaTOB U3MEPEHUH

abCOIIOTHAS TIOrPELIHOCTh M3MEPEHUH ypoBHA xkunkoctu B PBC (ypoeeHb | AH" = 2 mm
He(TenpoaykTa + yPOBEHb MOATOBAPHON BOIBI)

a0COIFOTHAS TIOTPELIHOCTh H3MEPEHHH YPOBHSA IIOATOBAPHOH BOJBI AH® = 0 MM

abCOMOTHAs TMOTPElIHOCTh M3MEPEHHH IIOTHOCTH  HeTenpoAaykTa | A4,=0,5 KO/M®
apeoOMETPOM

abCONMIOTHAS MOTPENTHOCTE N3MEPEHHH TeMnepaTypel HedTenponykTa pu | A, = 0,5 °C
M3MEPEHNH ero o0beMa

abCONIOTHAs MOTPELIHOCTh M3MEPEHNH TemIeparypbl Heprenpoaykra npu | A, = 0,5 ©
M3MEPEHUH €ro MJIOTHOCTH

Ipumevanue — Ilpu ucnonvzoéanuu HUC c xananom usmepenuti YpOGHs memnepamypiiii
KO3(hpuyuenn nUHENHO20 PACWUPEHUA MAMEPUANd PyIemKu ¢ JTOMOM () NPUHUMAEMCS
DAGHBIM HYTIO.

B.6.2 IlpoBenenue pacuera:

B.6.2.1 O0bem HedTempoAykTa IPU TeMIeparype H3MepeHHs O0beMa BBIYUCIAIOT IO
dopmyae (1):
V=V, [l+(2a,, +a, )(t, -20)]=3900,756-[1 +(2-12,5-10° +12,5-10° J(25~20)|=3901 487 »Z,
V'=V=3901487 m’.
B.6.2.2 Maccy npH npuBeIEHHH UIOTHOCTH K YCIOBHSAM H3MEpeHHs 00beMa BBIYHCISIOT 110
¢dopmye (10):
m=V* .p,_ =3901487-706]1 = 2754840«kr.
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B.6.2.3 BblunciieHHe MPEIENOB OTHOCHTENBHOH MOrPeLIHOCTH M3MEPEHHH Macchl M o0bema
He()Tenponykra:

B.6.2.3.1 Ilpenensl OTHOCHTENBHOMN MOTPEIIHOCTH H3MepeHui Maccel Hedrenponykra B PBC
BBIYHCIIAIOT 1O opMyJie:

Sm=+11LJ6K* +(K,-H)* +G*(6p* + 210" - A2 )+ B* 10* - At + 6N ,

raoe
Kp=1,

H=H,—H, =9540-0=9540mm,

ﬁfru 2 5}{3 2 2
oH = -100| + -100| = —2—-100j =0,021 %,
H H 9540

_1+2-p, _1+2:00012325
1+2-f, 1+2-000123-25

>

5p=A_p.100=£.100=0,07%,

P 706,1

Sm=+ 1,1Jo,1 *+(1-0,02) 2+ (0,07 *+0,00123%10%0,52) +(0,00123) >10* 05>+ 0 =% 017 %.

B.6.2.3.2 IIpenensl OTHOCHTENBHOMN MOTPELIHOCTH H3MepeHui oobeMa Hedrenponykra B PBC
IIPH YCJIOBHAX €0 H3MEePEHHi BLIMUCISIIOT 10 Gopmyie (19):

&V =+ VK2 +6H? =+ 001> +0,021> =+010% .

B.6.2.3.3 TIlpemensl OTHOCHTENBHOM MOTPEIHOCTH u3MepeHHii obObema HedTenpoAyKTa,
HPHBEIEHHOIO K CTAH/IAPTHBIM YCIOBHSAM, BBIYHCISIOT 110 dopmyute (20):

8V, =2 1LJoV2 +(B -100)* - A2 = +1,1,/0,10° +(0,00094-100)? -0,5> =+0,13%

B.7 Ilpumep 7

BrrunciieHne Maccehl OTHYIEHHOro He)TeNPOAYKTA H MOrPellIHOCTH e¢ OnpeeeHHs NPH
Yy4eTHo# onmepanumn.

IIpumenanue — J[ns nacmosuye2o npumepa npunAmsr OONYUieHUA:
- memMnepamypa u NIOMHOCHb HehmMenpoOyKma 00 U NOCE OMNYCKA He USMEHUNUCD,
- ROOMOBAPHASL 6004 OMCYMCMEYEM.

B.7.1. UcxoaHbie naHHbBIE:

Macca Heprenpoaykra 8 PBC no ormycka m; =2755817 xr
Macca Hedrenpoaykra B PBC nocne otnycka my = 819005 xr
Temrieparypa Hedrenpoaykra B PBC (no oTmycka u mocie oTmycka) t,=25°C
TeMneparypa He(TePOAYKTa [PH U3MEPEHHUHU ILIOTHOCTH 1,=22°C
IUIOTHOCTh He(TEmpoayKTa (40 OTIyCKa M MOCHe OTIyCcKa), U3MepeHHas | p = 709 KI/m®
apeomerpom mpu 22 °C
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k03 GUIHEHT 0OBEMHOrO pacIIupeHus HeQTenpoayKTa no tabnune A.l
I'OCT P 8.595

B=0,00123 1/°C

koo(duLMenTsI, yunTHIBalOIME reoMeTpuueckyro Gopmy PBC npu | K, Kb,
U3MEPAEMBIX YPOBHSAX HarojHeHus pesepByapa Hy u Hy TIPUHUMAIOTCS
paBHBIMU 1

OTHOCHTENbHAS MOTPELIHOCTh COCTABJICHHA TpaXyHpPOBO4YHOH Tabmuupl | 6K =0,1 %
PBC
Hpezen AOMycKaeMoii OTHOCHTENBHOI MOrPeIHOCTH cpeacTBa 00paboTku | SN = 0 %
pE3yJIbTATOB U3MEPEHUIT
ypoBeHb Hedrenponykra B PBC npu nsmepenun (ypoBeHb HATIOJHEHH:) —
H, obvem nedprenponykta B PBC — V' u obbem Hedrenpoaykra,
npuxopaumiics Ha 1 MM BbicoThl HanonHeHus PBC Ha usmepsemom
yposHe — AV

IO OTIyCKa H;=9540 mm,

Vo; =3900,756 m°,
AV, =0,4067 M°

TI0CJIE OTITyCKa

H;,=2800 mm,
Vo, =1158,576 v,
AV, =0,4071 M°

abCOMIOTHAs MOTPELIHOCTh H3MEPEHHIT YpoBHs HedTempomykTa AH =2 MM
abCcoMiOTHAs  MOTPElIHOCTb  M3MEPEeHMil MIOTHOCTH — HedTenpomykTa | Ap = 0,5 kr/m>
apeoMeTpoM

abCoMOTHas MOTPENIHOCTh U3MEPEHUH TemmepaTypsl HedTenponykTa IpH | Awv = 0,5 °C
HU3MEPEHUN ero obbema

abCOMOTHAs MOTPEIIHOCTb U3MEPEHUH TeMnepaTypel HedTenponykTa npu | Azp = 0,5 °C

M3MEPCHUH €0 IJIOTHOCTU

B.7.2 IlpoBeneHue pacuera:

B.7.2.1 BeraucasioT Maccy oTnyLieHHOro Hedrenpoaykra o gopmyde (13):

M*m;—mg,

M=2755817 - 819005 = 1936812 kr.

B.7.2.2 BoMuCIAIOT Mpeaesbl JOIMyCKaeMOH OTHOCHTENBHON MOTPeIHOCTH U3MEPEHUH MaCChl

oTnyLieHHoro Hedrenponykra o gopmyde (21):

2 2
m m,

5M=il,1\/ L (4} +B? )+
IVE (47 +B)

roe

H
2

OH, =

6H, =
" 2800
14281, 1+2-000123-25

14281, 1+2-0,00123-22

Ap 0,5
op, =6p, =—-100=—=
P P2 5 709

G, =G,

1,007,

-100=0,07%,

M (4 +BE (8N

" 2 . 2 2
AH -100| + ﬂ-loo = [—2—-100j =0,02%,
HY H 9540

u 2 . 2 2
A7 00| +] A 00| = L.looj =007 %,
H? H
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A4 = \/(51()2 +(K,0H, ) +(G,-6p)° = V0,17 +(1-0,02) +(1,007-0,07) =0,124 ,

2

B = (G, 10%- &, )P +(B-10° A, )? = (.007-000123.10° -05) +(0,0012310° 0.5 =0.087 ,

A, = \/(51()2 +(K 01, § +(G, -8p,)* =407 +(1-0,07) +(1,007-0,07)* = 0,141,

B, =B, =0,087,

819005

S *ﬂ’l\/27558172 :
1936812

2201 (0141 +0,0872)+ 0 =+025%.
1936812

(0124> +0,087°)+
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puioxenue I'
(cupaBouHoe)

AJropuTMbI IPHBEEHHs 00bEMA H INIOTHOCTH K CTAHJAPTHBIM H PA004HM YCJIOBHSAM

Hacrosiiee OpuiioKeHUe COEPIKUT ATOPUTMBL, PEaTN30BaHHbIC B 1o*:

— TMpUBEEHHME TUIOTHOCTH MPOAYKTa OT paboduMx YCIOBUH K CTaHZApPTHBIM YCIOBHSIM
(Temneparypa nponykra 15 °C umu 20 °C, usbsiTouHoe nasnenue npoaykra 0 ITa);

— nmnpuBenenre o0beMa NPOAYKTAa OT pabouMX YCJIOBHII K CTaHAAPTHBIM YCIOBHSIM
(Temneparypa npoaykra 15 °C umu 20 °C, u3bbitouHoe naBneHue npoaykra 0 ITa);

— npHBeNEeHHe IUIOTHOCTH MPOAYKTa OT CTAHAAPTHBIX YCIOBHII (TeMnepatypa npoaykra 15 °C
uma 20 °C, uszbpirounoe napjienue npoaykra 0 I1a) k pabounm ycioBusim;

— mpuBEEHHE MIOTHOCTH MPOAYKTa OT paboUYMX YCIOBHIA K YCIOBHSIM H3MEPEHHH 00béMa.

Cxema mpuBeneHuss OObEMa M IUIOTHOCTH K CTaHIAPTHBIM M pabo4yuM  yCIOBHAM
TpeJcTaBjieHa Ha puc. 1:

IlnoTHocTL NpH

TeMmeparype
15°C \
IlnoTHOCTL MpH ILnoTHOCTHL NpH
Temmeparype eé Temmneparype
H3MepeHHu H3MepeHHH 00béma
ILnoTHOCTE MpH _/
TeMmeparype
20°C
O6Bbém mpu
TeMmepartype
15°C ‘\
O0bém npu
TeMIepaType ero
H3MepeHui
O6bém npu /
TeMmepartype
20°C
Puc. 1

3 AITOpHUTMBI HE TIPEIHA3HAYEHBI 1 PACYETOB BPYUHYIO.
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T'.1 IlpuBegeHne MIOTHOCTH MPOAYKTA OT PA0OYHX YCJOBHH K CTAHJAPTHBIM YCJOBHSAM
(Temneparypa npoaykra 15 °C mam 20 °C, n36piTounoe napjenne npoayxra 0 Ila).

ﬂﬂﬂ BBITTOTHEHHUST BEIUHCICHUI HUCHOJB3YIOTCA 3HAYCHUS CICAYIOUNX BEJIUNYUH:

Iy - TeMmepaTypa IPOAyKTa B pabouux ycnosusx, °C,;

Py - u30bITOUHOE NaByieHHE NpoayKTa B pabouux yciaosusx, klla;
pp - TUIOTHOCTB IPOAYKTA B PaOOUYHX YCIOBUSIX, Kr/M’;

T - craupaptHas remnepatypa (15 °C unu 20 °C), °C;

P - crannaptHOe uzbbrTouHoe nasnenue (0 I1a), xI1a.

IIpumeuanue — B ciyuae, ecnu niomuocme npoOyKma usmMepsaenics apeomempom, 6 pe3ynsmarn

UsMepeHus NIOMHOCMU GHOCUMCS. NONPAGKA HA MeMHEPAMYpPHOE PACHUPEenue CMeKa Ons

apeomempos, paccuumeieaemdas no opmyrne:

— ona  apeomempos, omepadyupoeannvix npu 15 °C, nonpagounsii  ko3pPuyuenm
8bIyUCTAIOM NO Popmyne:

K,=1— 0,000023 (15— 15) — 0,00000002 (1, 15) (19— 15), T.1)

— ona  apeomempos, omepadyuposannvix npu 20 °C, nompasoynwiii  Ko3¢hPuyenm
svIyUCAAIOM NO Popmye:

K,=1— 0,000025 (1) 20). T2)

B pesynbraTe pacuéra nosy4aroT 3HAUCHHS CJIEAYIOIHAX BEJIMIHH.

or - IJIOTHOCTH MPOAYKTA MPH CTAHAAPTHBIX YCIOBUsX (TeMmmepartypa mpoaykra 15 °C
nnu 20 °C, u3dsIrouHoe nasnexue nponykra 0 Ia), Kr/m> ;

Cr - KOppeKTUpyromuil (HakTop Ha TEMIIEPATYPY NMPOAYKTA,

Crr - KOppeKTupyromuii $hakTop Ha JaBJIeHHe MPOAYKTA,

Fp - (haxTOp CHKMMAEMOCTH IIPOAYKTA, KIla™;

Crpr, - KOppeKTUpYIOIHii GakTop Ha TEMIEPATypy U JaBJIEHHE POAYKTa.

Huoxe nmpuBenéH anropuT™ BEIMUCICHUMH.
I''1.1 Temnepatypa npoaykTa npuBoauTcs k °F:
tor =181, +32. I3)

IpoBepsroT BBHIIOIHEHNUE YCIOBHIA IIO TeMIIepaType:

—58<t, ., <302 T4

oF =
Ecmn YCJIOBHA HE BBIMOJIHAIOTCA, TO PACUET 3aBEPIIACTCA.

I''1.2 PaccuutsiBaeTcs M3OBITOYHOE DaBICHNUE IPOAYKTA B PSig:

P, T.>s)
P 6,894757
IIpoBepsAIOT BRINOJHEHKE YCIOBUI IO JABICHUIO:
0< Py <1500. I.0)
Ecnu ycnoBust He BBIIONHAIOTCS, TO PacdeT 3aBEPIIACTCS.
I''1.3 IIpoBepstOT BBINOJIHEHUE YCIOBUIl 110 MIOTHOCTH!
pmin < pO < Prmax > (r7)
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A€ 3HAYCHUA MAaKCUMAJIbHOTO H MUHUMAJIBHOI'O 3HAUE€HUS INIOTHOCTH:

Pumin* xr/m> Praxs gr/m’
470,4 1209,5

Ecnu YCJIOBYs HE BBINOJHAKTCA, TO paCyeT 3aBEPLIACTCA.

I'1.4 OnpeznenstoT MakCHManbHOE M MUHUMAIILHOE 3HAYEHHE IUIOTHOCTH MPH CTAHJAPTHBIX
ycnoBusix (60 °F):

P 60min - KF/M3 Péomax » KF/M3
610,6 11635

I''1.5 Omnpenensitor nepBoe npubIMKEHHE MIOTHOCTH MPH CTaHAAPTHBIX yCioBusix (60 °F):

P% = Po. Ts8)

p60$min gf po < pso)min (F9)

) __
Pso” =

P60,max if po > Pso,max

I''1.6 TIlepecuutbiBaroT Temmeparypy mNpoaykra H3 TemmeparypHodl wmkanel ITS-90 B
TeMnepaTypHyo wkaiy [TS-68:

1=t,-4. (T.10)

3HaueHue A, pacCUUTHIBAIOT 1O Gopmyie:

4 =(a, +(a, +(a, +(a, + (@ +(a, + (@, +a,r) ) ))))), (T.11)

('.12)

rae

3nauenust K03 HunueHToB a;

~
o

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

[ ] BN Ko W RV, 3 NN NUSH § N0 § T

1.7 PaccunThIBAIOT TIOTHOCTH NPOAYKTa TMpPU  CTaHAAPTHBIX yciosuiax  (60°F)
COOTBETCTBYIOLLYIO TemneparypHo# wmkane ITS-68:

womr om |, expl4Q1+084)-1] (T.13)
L b {H 1+ A0+ 164)8 |’

rne

43



K (T.14)
A:% ( o +KJ%+K2 ,
2 Pso Peo

B 2K, +K, - pl (T.15)
K, +(K + K, - pl ol

3nHaueHue J,, =0,0134979547.
3nauenus Ky, K;, K, onpenersitor no tabnuue I'.1.

Tabmuna I'.1
TTpoxyKT T1I0THOCTh Ky K K
Husesroe 838,3127< peo < 1163,5 103,8720 | 02701 0,0
TOILIUBO
ABuaLHOHHO® 787,5195< peo < 8383127 | 3303010 | 0,0 0,0
TOILIUBO
Heii’:’am‘a" 770,3520< peo < 787,5195 | 1489,0670 | 0,0 -0,00186840
BeHsHHEI 610,6< pgo < 770,3520 192,4571 | 0,2438 0,0
I'.1.8 PaccuurbiBaroT KO3 PULIHEHT 0OOBEMHOTO pacumperus mpoaykra mpu 60 °F:
16)
al :[ *(OW +K, | t K
o,
I''1.9 PaccumThIBatOT KOPPEKTUPYIOLIHIL (haKTOP HAa TEMIEPATYpPy MPOAYKTA:
C =expl-aly - Afi+osaly (ar+5,)}, T.17)
rae
A =1 —60,0068749. (T.18)

3Hauenue &, OepyrmoI'.1.7.

I'.1.10 PaccuuteiBaroT KO3 PUIHEHT CKIMAaEMOCTH POAYKTA:

(.19)
e :exp[-l,ggmm,ooonwwM]_

(p*(m))z

I'.1.11 PaccuuTbIBaroT KOPPEKTHPYIOIINH GakTop HA M3OBITOYHOE AaBJICHHE MPOAYKTA!

ot~ 1 _ (T'20)
1-107°Ff7) - Py

P,PSI

I'.1.12 PaccuuTbiBatOT KOPPEKTHPYIOIUH (PakTop Ha TeMIepaTypy H H3OLITOUHOE AABJICHHE
MPOMYKTa:

Cirl =Cip-Cl. T.21)

I'.1.13 Paccuurssator dp "

L = po =P - Cipy. (T.22)
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ITpoBepsIIOT BHIMONHEHUE YCIIOBHS:

|605” | < 0,000001 (I'23)

Ecnu ycnosue Brmonnsercs, To nepexonst k [.1.17.

I''1.14 PaccuuTeIBaOT MONPABKY K INIOTHOCTH NPH CTAHIAPTHBIX YCIIOBHSIX:
(m) 24
om__E (T'24)

A =T ~m) ®
Y
rae
T.
E(m) - pO i _[)6(611)7 25
Cly-Chy )
pom _2C5 Py Fy ")(7,93920+0,0232€,,) T
P T (m ))z ? 26)
(p60
D™ =D o A1+ 1,6 - A, (.
27)
rae
At =t,-60. T
28)
3navenus D, mpuseneHs! B Tabmuue I'.2.
Tabmuua I'.2
IIpoxyxr IT10THOCTD D,
JusenpHoe 838,3127< pgy < 1163,5 13
TOIIJINBO
ABHaIMOHHOE 787,5195< pgo < 838,3127 2.0
TOILIUBO
Ilepexonnast 770,3520< pgo < 787,5195 8.5
30Ha
bensunb 610,6< pgy < 770,3520 1,5
I'.1.15 PaccuureiBatoT 3Ha4eHue p o :
m m (m)
g
Eciu 025”) +Ap((,gn) < Pesomin > TOTTA 40" = Pooin = pg(;n) : G3(;
Eciu o + Ap” > Py, TOTHA A0S = po o — ol (F.31)
I'.1.16 PaccuuThIBatOT HOMEp UTEPALIUU:
m=m+1. T.
32)

IIpoBepsrOT BHIMOJHEHNE YCIOBHS:
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m<15. T.

33)
Ecnu ycnosue BBINOJNHAETCA, TO epexonar k 1.7.
Ecnu ycnoBre He BBIIOMHAETCS, TO PACYET 3aBEPLIAETCSL.
I".1.17 IIpoBepsOT BBIIOIHEHHUE YCIOBUS:
Poomin < Pso < Poomax - (T
34)

Ecnu ycnoBre He BHIIOIHAETCS, TO PACUCT 3aBEPIIAETCSL.
3Ha4YeHUs] MAKCUMANIbHON IIOTHOCTH Py, I MHHUMAIIBHOI INIOTHOCTH POy, TPUBEIECHBI B

r.14.

I'.1.18 PaccuuTeIBalOT KOPPEKTUPYIOIIMI (akTop IO TeMmmeparype IpH IpPHBEASHUH
IUIOTHOCTH TIPOAYKTA OT Py, K Oy .

Koppextupyromuii akrop no temmeparype Cry, gy NPH MPHBENEHUH IIOTHOCTH MPOAYKTa OT
Ps ¥ p, paccuntbiBatoT o 1.6 -I'.1.9mputy=7Tu Py =P.

I'.1.19 PaccuutblBarOT IJIOTHOCTE MPU CTAHAAPTHBIX YCIOBUSX:

Pr=Ps Crpren- oy
35)

I'.1.20 PaccunThIBAIOT KOPPEKTUPYIOMHNI HaKTOp MO TeMmeparype:

_ G (T

C., == 36
" Crz60 )

I'.1.21 PaccunuThIBaOT KOPPEKTUPYIOLIMH (PakTOp H3OBITOYHOMY NAaBICHHIO:
co ” (T.
Cp == CI(’L) : 37)

CPL,GO

I".1.22 PaccunthiBarOT KOPPEKTUPYIOLIMI GakTOp MO TemrepaType U H30BITOYHOMY JaBICHHUIO:

clm . ctm) aT.

Crpp, = = = 38)
CTL,éO

I'.1.23 OxpymisoT KOPPEKTHPYIOLIHIT (pakrop mo Temneparype xo 0,00001.

I'.1.24 PaccuutbiBatoT KO3 GULHEHT CRUMAEMOCTH MPOIAYKTA!

(T.
39)

F P.PSI

~ 6.894757°

P

T.2 TlpuBeaenne 00beMa NPOAYKTA OT PaGounx yCaOBHH K CTAHAAPTHBIM YCJIOBHSAM
(temmneparypa npoaykra 15 °C man 20 °C, u36biTounoe aapjaenne npoaykra 0 Ila).

JLyist BBIMIOJTHEHUST BEIMUCIICHUI HEOOXOAMMBI 3HAUEHHUS CIIEAYIOIUX BEJIMYIHH!
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- IUIOTHOCTb MPOAYKTA MPH CTAHAAPTHBIX YCIOBHMAX (Temmepartypa npoaykra 15 °C um
20 °C, u3bbiTouHoe nasnenue npoaykra 0 ITa), KI/M;
T - craumaprthHas temneparypa (15 °C wmm 20 °C), °C;
P - cranpmaptHOe u3bbITouHoe nasienue (0 I1a), kI1a;
V- obbem nponykTa, M’
fy - TemmepaTypa MpoaykTa B paboumnx yCIOBUSX NpH u3MepeHnn obvema, °C,;
Py - u30bITOUHOE HaBJICHHE NPOAYKTA B pabOUHX YCIOBHAX NPH U3MepeHuH obbema, klla.

B pesyisibrarte pacuéra MONy4ar0T 3HAUCHUS CICAYOINX BETHYHH:

Crr - KOppeKTHpyHolil (akTop Ha TeMIepaTypy NPOAyKTa NpPH NpUBEJEHHH OO0BEMa
MPOAYKTA K CTAHAAPTHOH TeMIepaType;
Cp, - xoppekTupylommii (GakTop Ha HaBIEHHE MNPOAYKTa INpPH INPUBEACHHH oOBeMa

MPOAYKTA K CTAHAAPTHOW TEMIIEPATYyPE;

Crpr - KOPPeKTUPYIOLIHUHA (akTop HA TeMIepaTypy W AaBJICHHE NPOAYKTA NPH MPUBCACHHN
obbeMa IPOAYKTa K CTAHAAPTHOH TEMIIEPATYype;

V - 00beM MMpoIyKTa MPU CTAHAAPTHBIX YCIOBHAX, M.

Huke npuBenéH anropuTM BbIMUCIEHUM.

I'2.1 PaccuuTeiBatOT IUIOTHOCTb MPOAYKTAa MpPH CraHAapTHbIX ycioBusix (60 °F) wu
KOppeKTHpyromuii (axkTop Ha TeMmIeparypy IpOAyKTa TIPH MPUBEACHUH [UIOTHOCTH NpH
craHmapTHeIX ycenoBusax (60 °F) k miotHocTH mpH craHmaptHBIX yenosusax (15 °C umu 20 °C)

CTL,GO .

Pacuer npoeoputcsimoI'.1.1 -1".1.17.
ITpu 3TOM 3a 3HAUSHHUS IJIOTHOCTH, TEMITEPATYPHI K H30BITOYHOTO AaBICHUS IPHHUAMAIOT:

Po = Pr»
1, =T,
P,=0.

2.2 PaccuurblBaloT TEMIEpaTypy npoxaykra B °F:

ty =181, +32. (W
40)
ITpoBepSIOT BBHIIOIHEHUE YCIOBHIL:
—58<t, . <302. T.
41)

Ecnu ycnoBust He BBINONHAIOTCS, TO PaCYeT 3aBEPIIACTCS.

I'23 PaccuuThiBalOT H30BITOUHOE NABJICHHUE MPOIAYKTA B PSig:

P (.
BT 6894757 42)
IIpoBepSIOT BHIMOJHEHHE YCIOBHIA:
0< Py, <1500. (T
43)

Ecnu ycnosust He BBINOJHAIOTCA, TO pacyeT 3aBEPILAETCS.
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2.4 TlepecuuThIBAIOT TEMIIEPATypy MNPOAYKTa M3 TemmepaTypHod 1mkansl ITS-90 B
TemrneparypHyro mxaiy ITS-68:

t=t,—4. T .44)

3HaueHue 4, PacCUUTHIBAIOT IO (hopMmyIie:

4 = (al . (az + (a3 + (a4 + (as + (as + (a7 + QST)T)T)T)T)T)T)T ) (T

45)

rae
=to (I
T 630 46)

3Hauenus ko3(dunmeHTos («, ) npuseneHs! B 1.1.6.

I'2.5 PaccuuThlBalOT [UIOTHOCTH MNPOINYKTa INpPH CTaHAAPTHBIX ycnoBusix (60  °F)
COOTBETCTBYIOLIYIO TemnepaTypHoii mxane ITS-68:

. . exp[A(1+084)-1] T
PPl T 41648 | 47)
rae
I (T .48
A:§ﬂ|:(_O+K1jL+KZ}> )
2 [\ Pe Pso
B 2K0 +K1 * Peo (F49
K0+(K1+K2'p60)p60 )
3Hauenus Oy, =0,01374979547.
3nauenus Ky, K;, K, onpenemsror no tabnuue I'. 1.
I'2.6 PaccuurbiBatoT k03 duIHeHT 0OGbEMHOTO pacuupenus npoaykra npu 60 °F:
K 1 (T.
(299 =£p—1+K1J;+KT 50)

I''2.7 PaccuuThiBaloT KOppEKTUPYIOLMIE AKTOP HA TEMIEPATypy MPOAYKTa IPH NPUBEACHUU
IUIOTHOCTH OT CTaHAapTHOU mutotHOCTH (60 °F) k paboueii Temmeparype:

Cp, = expl—ag, - At|1+08a, (4t + 5, SG]).

raec
A =1 — 600068749, T.
52)

3Hauenne S, bepyrmoI'.1.7.

I'.2.8 PaccunTsiBalOT KOPPEKTUPYIOIIUIT akTop Ha Temmeparypy NPOAYKTa MPU MPHBEIEHUH
IUIOTHOCTH OT cranpapTHOi mwiotHocTd (15 °C mum 20 °C) x paboueii Temneparype:

C;L (r'

Cp, = : 53
" CTL,60 )

I'2.9 PaccuntriBaroT KO3QOHULUEHT CXIMAEMOCTH TIPOAYKTA.
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(T'.54)
Fypg = exp(— 1,9947+0,00013427¢ + WJ

(o*)
I'.2.10 PaccaursiBatoT KOppeKTUPYIOIMii pakTop Ha M3OBITOYHOE AaBIeHHE IPOAYKTA!

1 {aT.
1-107F, g - Py 55)

P,PSI

CI’L =

I'.2.11 PaccuurbiBaroT K03} HHLHEHT COXUMAaEMOCTH TPOAYKTa:

F — FP,PSI (r'
P 6894757 56)

I"'2.12 PaccuuTbiBalOT KOPPEKTHPYIOIMI (akTop Ha TeMHepaTypy M H3OBITOYHOE NABJICHHE
MPOIYKTA:

CTPL =Cp - Chpy . 5(5)

I'2.13 OxpyrisiioT KOppeKTHPYrOIHii (hakTop no temmneparype xo 0,00001.

I'.2.14 PaccuutbiBatoT 00BEM MMPU CTAHAAPTHBIX YCIIOBHUSIX

v (.

V. =C
! 58)

TPL "

I'.3 TIpuBeneHue MNJIOTHOCTH MPOAYKTA OT CTAHAAPTHBIX YCJI0BHIl (TemMnepaTypa npoaAyKTa
15 °C uau 20 °C, u30b1TouHOe gaBienue npoaykra 0 I1a) k padouum ycaoBusam.

JLj1st BBITIOSTHEHUS! BBIYUCICHHI HEOOXOAMMbI 3HAYEHHSI CIIEAYIOLIMX BEIHYHH!

pr - IUJIOTHOCTb MPOAYKTa NPU CTAHOAPTHBIX YCJIOBHUsIX (Temmeparypa npoaykta 15 °C
um 20 °C, u3GbiTounoe maBnenne mpoxykta 0 Ia), kr/m';

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

P - crangaptHoe u30biTouHoe nasienue (0 I1a), kla;

ty - TEMIIEpPATypa mpoaykra B padounx yciaoBusx, °C;

Py - N30BITOYHOE IaBJIEHHE NIPOAYKTa B pabodnx ycnoBusx, klla.

B pesynbrare pacyéra MoJyHaroT 3HAUCHUS CIEAYIOIHX BEJIUYHH:

Cy. - KOppexTUpYoLMii (akTop HA TeMIeparypy NPOAYKTa NPH MPUBEACHHH IUIOTHOCTH
npoaykra K paboueii Temneparype;
Cp, - xoppekTupylowmii (GakTop Ha HaBICHHE NPONYKTA NPH MPHBENEHHH IIOTHOCTH

npoaykra k paboueii Temneparype;

Crp, - KOPPEKTHPYIOLIHIT (paKTOp Ha TEMIEPaTypy W AABICHHE MPOAYKTA MPH MPHUBEIECHUU
IUIOTHOCTH MPOAYKTa K pabodeli Temmeparype;

P - IJIOTHOCTb MPOAYKTA NP PabOUUX YCIOBHUSX, KI/M .

Hu>xe npuBenéH anropuTM BbIYUCICHUA.

I'3.1 PaccuuThBalOT 3HAYEHMsS KOPPEKTHUPYIOLIMX KO3(M(PHULHUEHTOB MO TeMIeparype H
masneHuto Cp,, Cpp, Corpy
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3HaueHHs KOPPEKTHPYIOWMX kod(duuuentos no temneparype u masneruio Cp, Cp, Coppp
paccuuthiBator o I'.2.1 -T".2.13.

I".3.2 PaccunThiBalOT 3HaUSHMS ITIOTHOCTH HPH PaOdOUHX YCIOBHUSAX !

P =Crp - pr. (T
59)

I'.4 IlpuBeneHHe NJIOTHOCTH HPOAYKTA OT PafovyHX YCJOBHH K YCJIOBHAM H3MepeHHi
o0béma

IlpuBeneHne MIOTHOCTH HPOAYKTAa OT PabouHX YCIOBHH K YCIOBHAM H3MepeHHii o0béMa
BBITIOJIHSAETCS B [IBA 3Tama:
— pemaercs 3aaya MPUBEIACHUS IUIOTHOCTH OT PabOuMX K CTaHAAPTHHIM YCJIOBUSAM COTJIACHO
I'.1 HacTOAIEro NPUITOKEHHUS,
— peluaercs 3a/aya NpUBENEHUs IUNIOTHOCTH OT CTAHJAPTHBIX YCJIOBHH K YCIOBHAM U3MEpPEHUI
obbéma coriacHo I'.3 HacTosIEro MPUIIOKEHHUSL.
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