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Hecobniogenne craHgapra npecnegyercsi no 3aKOHY

Hacrosmuit cTaniapT ycTaHaBJHBAaeT MeTOAbl H3MEPEHHST MacChl
(nasnee — MeToAbl) HePTH M KHUAKHX He(DTENpPOAYyKTOB, a Takke OHUTY-
MOB M INTACTHUYECKHX CMa30K (RaJiee -— NPOAYKTOB).

CraHJapT siBJASETCS OCHOBOIIOJIAralollHM JOKYMEHTOM JJs pas-
pabOTKH MeTOAMK BLINOJHEHHS H3MEePeHHH.

1. OBWLUE NONOKEHUSA

1.1. CrannapT perJaMeHTHPyeT MeTOJbl H3MepeHHH Macch 6pyTTo
H Macchl HETTO IPOLYKTOB.

OCHOBHBIM METOLOM IPH NOCTABKAX HA 3KCMOPT H KOMMEepYECKHX
onepanusx no HepTH H HedTenpoAyKTaM, KpoMe MasyToB, OHTYMOB
H TJACTHYHBIX CMa30K, fBJASieTC AUHAMHYECKHH METOH ¢ TNpHMeHe-
HHEM CYETYHKOB (pacXxoJOMepoB). :

1.2, TIpoayKTH ROJIKHBL COOTBETCTBOBATb TpPeGOBAHUAM  JAeHCT-
ByMoOlilel HOPMaTHBHO-TEXHHYECKOH JOKyMEeHTallHH.

1.3. TepMuHbl, HCNIOJb3yeMble B HACTOALLEM CTaHjAapTe, ¥ NMOKCHE-
HHsl K HHM NDHBeJeHbl B COPaBOYHOM NIPUJIOXKEHHH 1.

2. METOAbl WM3MEPEHMH

2.1. Ilpn npoBeleHHH YYETHO-pacCueTHBIX OMNepaluii NPUMEHSIOT
OpAMblE U KOCBEHHBIE METOJHL.

2.2, T1pu npHMeHeHHH NPSIMBIX METOJOB H3MEpPSIIOT Maccy NPOAYK-
TOB C MOMOIULBIO BECOB, BECOBLIX M03aTOPOB M YCTPOMCTB, MacCCOBBIX
CUETYHKOB HJIH MaCCOBHIX .pacXoJOMepOB C HHTerpaTopaMH.

M3panme omumanbHoe MNMepeneuartka socnpeujexHa

© MUspnatenncreo crawgaprtos, 1984
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2.3. KocBeHHBIE METOAB MOAPA3AEJSIOT Ha OOBEMHO-MACCOBHH M
THAPOCTATHYECKH.

231.06beMHO-MaCCOBBH MeTOR

2.3.1.1. Tlpu npuMeHeHHH OGBEMHO-MACCOBOTO METOJA H3MEpPSIOT
o6beM W IVIOTHOCTb NMPOAYKTA IIPH OAMHAKOBLIX HJIH NPHBEAEHHBIX K
OIHHM YCJIOBHAM . (TeMuepaTypa u J[aBjIeHHE), ONpeeNsloT Maccy
6pyTTO NMpPOAYKTa, KaK NpPOU3BEJEHHEe 3HAUeHHil ITHX BeJIMYHH, a
3aTeM BBIUHCJIAIOT MACCy HETTO NMPOAYKTaA. :

2.3.1.2. TlnotHOCT, DPOAYKT2 M3MEPSIOT IMOTOYHBIMH  IJIOTHO-
MepaMu HJM apeoMeTpamu Aisi HedTH B obbepnHeHHOH mnpoGe, a
TeMIepaTypy NPOAyKTa U JAaBJeHHE NPH YCAOBHAX H3MEPEHHS IJIOT-
HOCTH M 00b€Ma COOTBETCTBEHHO TEPMOMETPAMH H MaHOMETPaMH.

2.3.1.3. Onpedesenue macco. HeTTO nPoOOYKTA

Ilpu onpepesenuu MaccH HETTO IIPOAYKTa ONpeAe]sOT Maccy
6assnacra. Jliis 3Toro M3MepsilOT COAep2KaHHe BOAB H KOHLEHTPAIMIO
XJIOPUCTHIX coJiell B HeTH M pacCYUTHIBAIOT MX Maccy.

Maccy mMexanuyecKHx TpHMecell ONnpelensioT, IPHHUMAS CPEAHION
MaccoByio oo ux B HedTu no F'OCT 9965—76.

ConepxkaHue BOAB B HedTH H KOHLEHTPALHIO XJOPHCTBIX COJeH
H3MepsIOT, COOTBETCTBEHHO, IIOTOYHBLIMH BJIarOMEPaMH H COJieMepaMH
HJIH ONpeleNsioT No pesyJbTaTaM JaGopaTOPHBIX aHalH30B OObedH-
HeHHOH npo6nl HedTH.

2.3.1.4. B 3aBucumocTH OT cnoco6a H3MepeHHH ob6beMa NPOAYKTa
06beMHO-MACCOBBIi MeTOJ NOApa3leifloT Ha JAHHAMHYECKHH H
cTaTHYecKHui.

JuHaMuuecKuii MeTOJ NPMMEHSIOT IIPH H3MEPEHHH MacChl IHpo-
LYKTa HEeNoCpeICTBEHHO Ha NMOTOKe B Hedrempoaykromposoiax. Ilpu
3ToM 00'bEM NPOAYKTA HU3MEPHIOT CUETUHKAMH HJIM NpeoGpa3oBaTeNsMHU
pacxoia C HHTerpaTopaMH.

CraTHyecKHH MeTOJ NPUMEHSIOT NIPH H3MEPEeHUH MaccChl MPOAYKTa B
rpagyHpOBaHHBIX €MKOCTAX (BePTHKaJbHble H FOPH3OHTaJIbHBEE pe3ep-
Byaphl, TPAHCIGPTHBIE €MKOCTH ¥ T. IL.).

O6bem npoayKTa B Ppe3epByapax OINpelessioT C IOMOIIbIO
rpajlyHpoBOYHBIX TaBJIKL pe3epByapoB IO 3HAaYEHHsSIM YPOBHsS Ha-
NOJTHEHHUSI, U3MEPEHHBIM YDPOBHEMEpOM, METPOLITOKOM HWJIH MeTal-
JIMYeCKOH H3MepUTeJLHOHR pysneTkod. B eMKoCTsiX, rpagydpoBaHHEIX
Ha IOJIHYI0O BMECTHMOCTb, KOHTDPOMHMDYIOT YPOBEHb HANOJHEHHA, M
onpeneJsioT 06beM MO NACIOPTHHIM AaHHBIM.

232. TuapocTaTHUYECKHH MeTOn

2.3.2.1. Tlpn npUMeHEHHH TIHIPOCTATHYECKOrO METONAa H3MEpSIoT
THAPOCTATHYECKOE JaBJIeHHe CTOJ6a MPOAYKTa, ONPelessiOT CPeSHION0
nowanb 3al0JIHEHHOH YacTH pe3epByapa H PacCYUTHIBAIOT Maccy
OPOAYKTa, KaK NpPOH3BeJeHHe 3HAYeHHH 3THX BEJHYHH, JeJEHHOe Ha
YCKOPEHUE CHJIBI TSXKECTH.

Maccy ornyuesHoro (IPUHSTOrO) NPOAYKTR OIPelelsioT ABYMS
METOAAMHU:
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KaK pasHOCTb Macc, OnpelneyieHHbIX B HauaJjde H B KOHIE TOBapHOI;'l
OnepauHu BBHIIEH3TO0XKEHHBIM METOAO0OM;

KaK NpOHu3BeJeHHe Pa3HOCTH I'MPOCTATHUECKUX NaBJeHHH B Hauaje
H B KOHLle TOBapHOH ONepalHH Ha CpPefHIOI0 IJoWAadb CEUEHHs YaCTH
pe3epByapa, H3 KOTOPOrO OTNYILEH NPOAYKT, AEJEHHOE HA YCKOpeHHe
CHJTBl THAXKECTH.

2.3.2.2. T'uagpocraTHyeckoe naBjeHHe CTOJN6a NPOAYKTA H3MEPSHIOT
MaHOMETPHUECKHMH NPHOOPaMH C yYeTOM AaBJieHHsS TMapoB NPOAYKTA.

2.3.2.3. lna onpejeseHus cpelHel NJOLaAH CEUEHHST YAaCTH pesep-
Byapa MeTa/I/INYECKOH H3MepHTEe/JbHOH DYJeTKOH MM YPOBHEMEpOM
H3MepSI0T YPOBHH NPOJAYKTa B Hauaje H B KOHLE TOBApHOH olepaunuH
¥ O JaHHBIM TPaAyHPOBOYHOH TaGJHIBI pe3epByapa BBIUHC/AIOT
COOTBETCTBYIOIINE STHM YDOBHSIM CpEIHHE IJIOULAaJAH CeuyeHHs.

JlonyckaeTcs BMeCTO H3MepeHHsl YPOBHSI M3MepATb IJOTHOCTh INpO-
Aykta no m. 2.3.1.2 u onpegnensTh:

ypOBeHb Ha/JMBa JJs ONpelesieHHH CpelHeid IJoWAaAH CeYeHHs,
KaK YacTHOIO OT JeJIeHHSl THIPOCTATHUECKOr0 J[aBJEHHS Ha ILIOT-
HOCTb;

o6beM HepTH As OnpeneseHHs Macchl 6ajjacra, KaK YaCTHOrO OT
JeJeHHs MacChl Ha IVIOTHOCTb.

2.4, MaremaTuueckHe MOJAENH NpPSIMBIX MeTOJOB H HX morpeu-
Hocreit puBenensl B TOCT 8.424—81.

MaremaTHyeckie MOJAEAH KOCBEHHBIX METOJOB M MX IOTpeIlHOCTeH
IpUBEJEHLl B 06513aT€JbHOM IPUIOKEHHH 2. :

[puMepbl BHIYMC/IEHHE MacChl MPOAYKTa M OLUEHKH MOrPeLIHOCTeH
METOHOB NPUBEJEHH B CIPaBOYHOM MDHJIOXKEHHH 3.

Flpumeuanune, [l BHEIIHETOPrOBHIX OPraHW3auui NDH HeOGXOAHMOCTH JHO-
NYCKaeTcsi pPAacCUHTHIBATD MacCy B COOTBETCTBHH C IIOJIOXKEHHSIMH  CTaHAapTa
HCO 91/1—82 u apyrux MexAYHAapOAHBIX MAOKyMeHTOB, npusHanHex B CCCP,

3. MOrPEWHOCTH METOAOB M3MEPEHMSA

3.1. Tlpeaensl OTHOCHTEJbHOH IOTPELIHOCTH METOAOB H3MepPEHHS
Macchl AOJKHB ObITh He 6oJiee:

NpH NPSIMOM MeTOjie:

+0,5% — npu H3MepeHHH Macchl HETTO HedTEeNpOAYKTOB MO
100 1, a Takxe Macchl HETTO OHTYMOB;

+i0,3% — npu H3MepeHMH Macchl HETTO NIJACTHYECKHX CMas3o0K;

npU 06'bEMHO-MACCOBOM AMHAMHYECKOM MeETOAe:

'+0,25% — npu H3MepeHHH Macchl GpyTTO HedTH;

'+0,35% — npu H3MEepeHHH MacChl HETTO HedTH;

+0,5% — npu usmepenuu Macchl HeTTO Herenpoaykrtos or 100 T
U BBbILIE;

+0,8% — npu H3MepeHHH Macch HeTTo Hedrenpoayktes ao 100 T
H oTpaGoTaHHLIX He(pTeNpoAyKTOB;
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1pu 06bEMHO-MACCOBOM CTATHYECKOM METOJE:

+0,6% — npu H3MepeHHH MacChl HETTO He(TH, He(PTEnPOAYKTOB
ot 100 T ¥ BHILIE, a TaKXKe MacChl HETTO GUTYMOB;

+0,8% — npu u3MepeHHH MacChl HETTO HedTEmpOAYKTOB RO 100 T
H orpabOTaHHEX HehTENnpPOLYKTOB;

IIPY FHAPOCTATHUECKOM MeToZe:

+0,5% — npu H3MepeHHH Macchl HeTTO HedTH, HeTEenpoAyKTOB
or 100 T ¥ BHWe;

+0,8% — npu usMepeHHuH Macchl HeTTO HedTenpoaykTos Ao 100 T
u oTpaboTaHHBIX HeTEeNnpoAyKTOB.

ITPHJIO)KEHHE 1
Cnpasounoe

TEPMMHD], NPUMEHAEMBIE B CTAHIAPTE, M NOACHEHMA K HUM

Macca 6pyrTo — Macca HedTH M He(dTEIPOIXYKTOB, TOKAa3aTeJH KauecTBa KOTO-
PblX COOTBETCTBYIOT TPEGOBaHPIHM HOpMaTHBHO-TEXHH‘IeCKOﬁ JAOKYMEHTaUHH.

Macca Gannacra — obmass Macca BOJbl, COJMeil M MeXaHHYeCKHX INpHMecell B
HeGTH UM Macca BOABI B HedTempoayKTax.

Macca nerTo — pasHocTe Macc 6pYTTO M Maccel baJsjacTa.

ITPHJIO)KEHHE 2
O6asarensroe

MATEMATHYECKUME MORENM KOCBEHHbBIX METOROB U3IMEPEHMA
MACCH! M MX NOTrPEWIHOCTEH

I.Mozenbr O06bEeMHO-MAacCCOBOro JAMHAMHYECKOro MeTOAa
m=V-p- (1453,) - (1413,)., (1)
rlle m — Macca IPOLYKTa, Kr,
V — o6nem nponykra, m3;
p—ILIOTHOCTh TPOAYKTA, Kr/m3;
Bt-(f —1t,) — pasHoOCTh TeMnepaTyp IOPOAYKTa HPH H3MEDPEHHH IJIOTHOCTH (tp)
H o0bema (%), ®
B — KoaduuHeHT 06'beMHoro pacmiupeHnsa npoaykra, 1/°C;
) _-(P —pP )—paanocn JaBJeHUH NpH H3MepeHuu o6wema (P,) u IIOTHOCTH
(P, ), MIla;
y— KOSQ)Q)HuHeHT CKHMAeMOCTH OT AaBsJjenusi, 1/MIlla.
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1.1. Modeas nozpewroctu meroda

Amr-i],l‘/ AV2+A92+(31—_IA_%--100)2+AM’ , 03)
(3

tlle Am — OGTHOCHTEeJLHAS NOTPEIIHOCTb H3MEPEHHSI Macch HPoAykTa, %;
AV — oTHOCHTeJbHAS MOTPELIHOCTh H3MepeHHs o6bema, %;
AQ — OTHOCHTENbHAS NOrpellHOCTb H3MEPEHHS MJAOTHOCTH, %;
Ad; — a6coMoTHAsN NOrpelllHOCTh H3MEpeHHs pasHocTH Temmeparyp Ot °C;
AM — oTHOCHTeNbHAS NOTPELIHOCTb UEHTPAJBLHOrO 6Jioka OGpPabOTKH H HHAH-
Kalud naHHux, %;

2, MO}leJlb 00beMHO-MACCOBOr0 CTAaTHYECKOro MeTona
=y = Vi(142 03 cr) g (B ) =V (L2, )X

Xeyyy (4B, ), ®)

cae Vi, Vi — obbeMmul npOLYKTa, COOTBETCTBEHHO, B HayaJie H KOHIE TOBADHOR.
onepamyy, OlpeAe/sieMEieé N0 [PpaAyHPOBOUHOH Talaulle pe3ep-
Byapa, M3;
Qi} Qi+t — CpelHHe MNJOTHOCTH NpPOAYKTa, COOTBETCTBEHHO, B Hajyale H B
KOHIle TOBAapHOH# omepamuu, Kr/m3;
0 — Ko3bh¢HuueHT JHHEHHOro pacllWpeHHsi MaTepHaja CTEHOK pe3ep-
Byapa, 1°C;
8¢, = (tv—tp) — pasHOCTb TeMNEpaTyp  CTEHOK pesepByapa IpH H3MEpCHHE
o6beMa (f,) M npu rpaiyuposke (frp), °C.
2.1. Modeas noepewnocru meroda

V () Y
Am=x1,1 |\ 00 K| T 100

2 ' 2 BABt 2
M| [ AH AL L 400) ] AM?
+ por [(th 100) +AK2Ay +( T + . (4)

rae H — ypoBeHb NPOAYKTa, B €MKOCTH, M;
AH — a6conioTHass NoOrpelIHOCTh ~ H3MEPEHHA  YPOBHA  HaNOJHEHHA 1NIPO-
AYyKTa, M, i
AK — OTHOCHTesibBHAA NOrPELIHOCTh TPALYHPOBKH pesepByapa, %.
3. MoZeab rulpoCTATHYECKOro MeTOAa

Py Py il
m=| S, T—Si+1—g— (5) nan m=— -Seps (6)

rae Si; Si+1 — Cpefluue 3HAYEHHs ILIOMIAJM CEUECHHs] Pe3epBYapa, COOTBETCTBEHHS,
B HauaJe M B KOHLe TOBapHOH ollepalyH, M2, onpelenseMHe

1
KaK S=——;1—- (V — o6bem mpoaykra, m?, H — ypoBeHp HAMOJHEHHs eMKOCTH, M];
Vl"" Vl
Sep= T . cpelHee 3HaueHHe ILIOWajM CeueHMs UacTH pesepsyapa, Ha
g

KOTOpO# OTIYILEH TPOLYKT, M%
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g — YCKOpeHHe CBOGOXHOrC Najenus, mfc2;
P;; P;,,— naBJeHHe NpoJAyKra B Hayaje H B KOHLUE TOBAapHOH ONEpaHHR,
a;
EP=P;—P;,, — pasHOCTb RaBJieHWHl NPOAYKTa B HAYaJE€ H B KOHIE .TOBAPHOM
onepanuy, Ila.
3.1. Modeab noepewroctu meroda
ana ¢opmyas (5)

R VA Y e R N MY
m—==xli, 22 . -+ *

B am, (7)

2
m2, . g2 m?
— 2 2
s gopuyan (6) Am=zx1,1 Y agpry-asZ oM (8)
rae AS;, AS;y)— OTHOCHTE/bHBIE IOTPELIHOCTH M3MEPEHHS CeyeHHs peaepsyaga,
COOTBETCTBEHHO, B HauaJe W B KOHIe TOBapro# onepauun, Y%;
AP;, AP;.|— OTHOCHTEJbHEIE TOTPEUIHOCTH H3MepPEHHS [XaBJieHHH, COOTBET-

CTBEHHO, B Hauajle ¥ B KOHIEe TOBapHOH omepauus, %;
AEP — OTHOgIOHTEHbHaﬂ NOrpelIHOCTh HU3MEPEHHA PAa3HOCTH JAaBJiennik
EP, %;
AS.p — OTHOCHTe/bHAsl NOTPEMIYOCTL H3MePEHHS  CPEIHEero  3HAYEHHS
IJIOWajH CeYeHHs pe3epByapa, H3 KOTOPOH OTmyuwleH NpoAyKT, %.
4, MoZean H3MepDEeHHSN MacCH HeTTO HebhTH
ITpn HpHMeHeHHH OGDBEeMHO-MACCOBOTO METOAa H3MEDEHHS MACCHL

Wyn $n
my=m—me="V, (1-1-p%) (14-13,) (l—'.g.loo 100

Hpu NpHMEHEeHHH THIAPOCTATHYECKOrO MeTola HSMepEHﬂﬁ Macchl:

)_v<1+ﬁm-( . ) ©)

Ne:)

* prt+Wxe

100 Wyn'

my—m—me=—m 1 (1 o ) . ( ]0)
P

rje Mx —Macca HeTH HETTO, KI;
me — Macca 6GaJuracra, Kr;
(s — 0oO0beMHas J0Js BOAH B HedTH, %;
0z — IJIOTHOCTh BOXHI, Krim3;
Wyx.c —KOHUEHTPAIHA XJIOPHCTHX COJelt, Kr/m3;
@y —HOPMHPOBAHHAS. MAacCOBasi JOJIA MeXaHHUeCKHX nphMeceil B HedTn, %.

4.1. Modeau nozpewnoctu merodos
pasa ¢opmydsl (9)

amesi 1 |/ avey[ BRIV
t

+[( . TA(;%)Z-{_(%'APB)Z‘F(%.(P-)z..{_Awic].1002

+AM2, (11)

P8

(P_' ﬁ_ PR Wye )
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aaa dopmyan (10)

8 2 AP2
[( 100 Pn"l"wxc)‘ ot +

1 (e 2
[l_ o (]00 Pat-wx )]

2 1 \2
) (o ) | 100

Amy==+1,1 Am-

L Po_ A )2 + _
+("{)‘ q)B ] 100 +AM2 (12
1 98 ’ )

100
[ (oot

rae AQs — a6COJIOTHAA MOTPEIIHOCTL H3MEepPEeHHst IIOTHOCTH BOAH, Kr/m3;
A@p — a6CoMOTHAasA NOTPEINHOCTh H3MEPEHHs COAepXKaHHsA BOAH, % O6beM-
HBIX;
Awyx.c —abcoNOTHAS  TOrpelIHOCTh  H3MEPEeHHs KOHUEHTPAUHH  XJIODHCTHIX
coJneit, Kr/m3;
NMpumeuanne. [Horpemmocrn naMepenus napamerposf, 7, dp, @, L7 me‘

B MOJeNAX MOrpeliHOCTER METOLOB He YUHMTHIBAIOT BBHAY KX MaJOro BJIHsHHS,

ITPHJIO)KEHHE 3
Cnpaegounoe

NPMMEPB! BbIYMCNEHUMA MACCHI MPOARYKTA U OLEHKM
NOTPELUHOCTEA METONOB

1.O6beMHO-MacCCOBH i AHNHaMHYEeCKHHE MeTOL

1.1 Ilpu npuMeHeHuH OGBLEMHO-MAacCOBOrO JAHHAMHYECKOrO MeTOAa INPHMEHSIOT
CJeAyIOIHe CPeJICTBA H3MEPeHHH:

TYPOGHHHBIA CYETYHK C MpefeNaMH NOMYCKaeMHIX 3HAYeHMil OTHOCHTENLHOH No-
rpemwHocTy (B RafbHefimeM morpemsoctbio) AV==02%;

MOTOYHHI MJOTHOMEp C abcoJoTHOM norpemnocTsio O p ==+1,3 Kr/m%;

TepMOMETPH ¢ aGCOMIOTHON morpemnocThio Af=+0,5°C;

MaHOMeTpH  KJacca | ¢ BepxHHM T1pelleioM  IlMaNa30Ha H3MEPEHHSA
Pmax=10 MIla,

©O6paboTka pe3yJbTaTOB H3MepeHHil npousBourcs Ha DBM ¢ oOTHoCHTeNbHOR
norpeminocThio AM==+0,1%.

1.2, UaMmepeHHHit 06beM npoayKra V=687344 wm3,

1.3. Ilo pesyipraTaM H3MepeHH# 3a BpeMs IPOXOXKIAeHHH 06GbeMa BHYHCAS-
10T cJelyiOllHe HapameTPhl (CpelHHe apH(pMETHUECKHe 3HaYEHHS):

TeMIepaTypy NPOAYKTa IpH H3MepeHuu obbeMma f,=32°C;

JLaBJieHHe NpH H3MepeHHH o6beMa P,=>5,4 Mlla;

TEMIEepaTypy HPOAYKTA NPH H3MEPEHHH IJIOTHOCTH !, =30°C;

LaBnenne npu usMepennu miotwocry P, =55 Mlla;
NJIOTHOCTb NPOAYKTa 0=781 xr/m3
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[.4. Tlo cnpaBouHHKaM ONpeAE/AIOT:

KO3 (hHILMEHT O0BEMHOrO PACIUHPEHHs NpoAykTa B=8-10-* 1/°C;

K03 (MHIHEAT CXKHMAeMOCTH NpOAYyKTa OT Aasjemus y==1,2.10-%1/MIla,

1? Maccy npoweguwero mo Tpy6onpoBOAY NPOAYKTa BBHIUHCIAAT [HO ¢OP-
myne (1)

m=687344-781 -[14-8- 10‘4‘(30——32)]- [141,2- 10"3(5,4-5.5)]=
=535892444 kr=>535,9 ThcC. T.

1.6. [na onpefleneHus MOrPeLIHOCTH MeTOAA BHIYHCJASIOT:
OTHOCHTEJIbHYIO HOrpelllHOCTb H3MepPeHHA IJIOTHOCTH Mo dopmyde

1,3
S 100% = — --100%=0,17%,
Pmin 750 *

TAEe Qmin — MHHHMAJBHOE JIONYCKAaEMOE B MeTOAHKE BLIIOJHEHHS H3MepeHHi
MBH) 3naueHne NIIOTHOCTH NPOAYKTA;
abCoIOTHYIO HOTPEMIHOCTb H3MEDEHHS Da3HOCTH TeMIeparyp

Aj = V A2 +At2 + V 0,5%4-0,52==+0,7°C.

1.7. Ilpn onpegesennu NOrPElIHOCTH MeTOXa YUMTLIBAIOT, 4YTO OHA JOCTHraer
MaKCUMyMa OpM MaKCUMaJbHO AONYCKAeMOM IpEBLULEHHH TeMOepaType £, Hak
TeMIepaTypo# tp , KOTopoe  JHOMKHO YyKaseBathes B MBH., Haa npuMepa
apuunMaeM, uto 8 MBH sazano smavenwe 10°C,

1.8, IlorpemnocTs 06BEMHO-MACCOBOIO AMHAMHYECKOTO MeTOJAa H3MEPEHHA BH-
YHCAAIOT No PopMmMyne (2) npuaOKeHun 2:

0,7-100 2
Am=%1,1 \/0.22+0.172+s-10—4[ 1+8_]0_1_(_10) ] 0, 12=:+0, 33%.

2, 06 beMHO-MACCOBHI CTaTHYECKHE MeTOA

2.1, Tlpu NpEMeHEeHHH OGBEMHO-MACCOBOrO CTaTHYECKOTO METOAA HCIONb3OBAHH
CAefylolliye CpelcTBa H3MEPEHHH:

CTaJbHOH BEPTHKAJBHLIA WHJAHHAPHYECKHH pesepByap BMecTamocTsio 10000 M3,
?Trpaﬂznpoaanubm C OTHOCHTEJbHOH NorpemwHocToio AK=+0,1% npu Temneparype
rp= 18 C,

ypoBHeMep ¢ aGCOMOTHOH MOrpelHOCTbi0 Al =+12 Mxm;

apeomeTp AJaa Hedrn (HedredeHcuMmeTp) ¢ abCOJIOTHOH  NOrPeIIHOCTHIO
Ap=0,5 kr/m3

TEPMOMETPHL ¢ ab6COJIOTHOMR TOrPeLIHOCTbIO At==%1°C,

Oo6paborka pesyaLTaToB H3MepeHHH nNpoHu3BoAuTCS Ha IBM ¢ oTHoCHTeNbHOA
florpemiHoCcTbi0 AM ==+0,1%.

2.2. Ilpu H3Mmepenuax 1mepeXl OTINYCKOM MpPOAYKTa TNOJYYEHH CJeAyiollHe
Dpe3yabTaThi:

BBICOTA HajuMBa HpoAaykra H;=11,574 m;

IVIOTHOCTH TPOAYKTA W3 OObelUHEHHOA Npobbl B naﬁopampﬂux YCJOBHSX IpH
Temueparype tpi =22°C @;=787 kr/m®

Ap=

cpeAHAd TeMIepartypa hponyxra B pesepByape fp, =34°C;

TeMIlepaTypa OKpYXalollero BosiAyxa f;=—12°C. :

2.3. Tlpn u3MepeHHAX HOCJE OTHYCKA NPOAYKTA NOJYUYEHH CJelyIOWIHe pe3yb-
TAaThi:

BLICOTA HaJHBa NpoAykra H;.(=1391 m;

NJIOTHOCTb MpOAyKTa H3 0ObeAHHEHHOR Ilp06bl B J1a60paTOpHLIX YCJOBHAX HPH
Temmeparype £, =22°C — 0i41=781 kr/M3

P
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CpDEAHAA TeMHmepaTypa NHPOAYKTa B pesepsyape fv,,, =32°C;
TeMIepaTypa OKpYyKalomero Bosjiyxa fiy=—18°C,

2.4, Ilo cnpaBouHHKaM ONpeAesT:

K03pdHUNeHT JHHeHHOIO PACHIHPEHHS MATepHana CreHOK pesepByapa

a=12-10"°%1/°C;
&03(hpHUUEHT 06BEMHOr0 pacliHpPeHHs NMPOAYKTa
_ B=8.10"*1/°C.
2.5, ITo rpaayupoBouHoii TabnHiue pesepByapa ONpeleJsioT:
o6beM NPOAYKTa B pesepeyape neped ormyckoM Vi:=10673,7 w3,
oGbeM NpOEYKTa B pesepsyape mocje ormycka Vi =1108,2 M3
2.6. BoluHcasloT TeMNlepaTypy CTEHOK pesepByapa:
mepel, OTHYCKOM NpOAYKTa
t‘vl -1 34—12

— -}
t, =g = —5—=11°C,

MoCJ/e OTIYCKa NpPOAYKTa

to, 8218

=" g~ g ¢

2.7. Maccy OTHyLIEHHOTO NPOAyKTa OmnpelenaioTr Mo ¢opmyne (3) npuaoxe-
HHA 2:

m=10673,7-[142-12.10~6(11—18)] - 784 [14-8-10~* . (22—34)] —1108,2X
X[14-2-12:1075. (7—18)]-781 - [1}+8-10*. (22—32) |=8286454—858353=
=7428101 kr=7430 1.

2.8. Ins onpefeneHHs NOTPELIHOCTH MeTOAAa BBIYHCJSIOT:
OTHOCHTEJ/ILHYIO TOTPEIIHOCTh H3MepeHHs HJIOTHOCTH NPOAYKTa

+0,5

)
p
- 100%=——-100%=0,066%:
Pmin 750

Ap=

a0COoJIOTHYI0 NMErPelIHOCTh H3MEepeHHs Pas3HOCTH TeMleparyp:

= V spa2 == V i =1,4°c.

2.9. [lpu onpeleneHHH NOrpelIHOCTH MeTOJA YYHTHLIBAIOT, YTO OHA JOCTHraer
MaKCHMYMa NPH MAaKCHMaJbHOM [JIA [AHHOrO DesepByapa snauennd H ;... yKasaH-
HOM B  NacnopTe Ha pesepByap, a4 TakKXke IPH MHHMMaJbHOH  DAa3sHOCTH
(Hi—Hy 1) mim M MaKCHMAJbHOM [IPeBLILICHHH  TeMOepatypsi f, Haj TeMuoepary-
poii t ,, KOTOPhIE JOJIKHH YKA3bBAaThCA B MBHU.

29.1. B paccmarpuBaemMom cjyudae, Hanpumep, HCOOJb3YIOT  pesepsyap ¢
Hgm“=12 M u 3agasn  (H;—Hi+1) =8 M CJelOBATENbHO F(i+1)y,, =4 M) H

min
(tpl"‘twl) mlnz(tpi+l'“tvi+l) min= —10°C.

2.9.2. No rpagyspoBouyHoii Tabaulle pe3epByapa oOnpexeqdlor OOGBLEMB, COOT=
BeTCTBYIOLIHE YPOBHAM n, 2.9.1.:
V’max=””2'l M3, Viitn) p, =3566,4 M3 u V= Vigae— V1) max)=7545’7M3‘
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2.9.3. Nas pacuera IOrpelIHOCTH ONpenesisioT 3HAUCHHA

2 2
™y max — Vimax =M=2,]69H
m? Ve 7545,7% ~

2 2

m”_'_]) max __ V(i-l-])max ___-—-—-——--35|66'42 =0,223
— Ve 7545,72

NMpumeuanne., B JaHHBX pacuerax NPHHATO JONYUIEHHE O pPaBeHCTBE
IUIOTHOCTH NpPOAYKTa B pesepByape H0 Hayana H Noc/le OKOHYAHHA OTHYCKa M IJOT-
HOCTH OTNYIUEHHOrO NPOAYKTA, YTO CYLIECTBEHHO He BJHAET HA OLEHKY TNorpeid-
HOCTH.

2.10. IlorpewnocTs 06EMHO-MaccoBOr0 CTAaTHUECKOrO  METOAA  BBHIUMCJASIOT
no dopmyJe i(4) npHaOKerHsa 2:

12 2 8-10™*.1,4-100 \?
Am==1, 1/2, 69 | { ——=—-100| +0,12--0,0662| ~——————
m==1,1 1 [( 12000 10 ) -0, 12-}-0 +( —8.10-%10 ) }-I—

8-10%.1,4-100
1—8-10~*.10

12 2
+0,223[ (M) 100) -0, 12-1-0,0662—!—(

2
) ]—!—0,1’:0,41% .

3. FnapoctaTHueckui#ti MeToOx

3.1, Tlpu npuMeHEHHH THIAPOCTATHYECKOrO MeTOJAa HCNOJAL3YIOT  CJelylollHe
CpPeICTBA H3MepEeHHH:

CTaJbHONM BePTHKAJBHBIA IHJIHHADHYECKHHA pe3epByap BMecTHMOCTbiO 10000 M3,
OTrpalRyHpOBaHHLIK € OTHOCHTeJbHOM NorpewHoctslo AK=+0,1% npu Ttemnepa-
Type tp=18°C;

YpOBHeMep ¢ abCOMIOTHOH MOrpeliHocThio AH =12 mM;

nnq)%)epeuunanbnblﬁ MaHOMETP C OTHOCHTEJbHOH nOrpemHocThio AP;j=AP;y, =
=+0,25Y.

OGpa6oTka pe3yJbTaTOB H3MEpeHHH INpousBoiuTcs Ha OBM ¢ OTHOCHTeJLHOH
norpewmHoctbio AM=+0,1%.

3.2. IlpH H3MepeHHAX NOJYYEHbI Pe3yJbTATHI:

BBHICOTA HaJUMBa MPOAYKTa Nepel oTnyckoM H;=10,972 m;

LuddepenunajbHoe AaB/eHne nepen oTnyckom P;/=86100 Ila;

BLHICOTA HaJHBA IIPOJAyKTa mocje ormycka Hiy1=1,353 M;

AuddepeHunaNbHOE [aBJEHHe Nocae ormycka Py =11800 Ila,

3.3. Ilo cnpaBOYHHKY ONpeleJsilOT 3HAYEHUE YCKOPEHHS CBOGOAHOrO IMalEHHS
Ansl pauHO# MecTHocTH g=9815 m/c?

3.4. ITo rpaayupoBouHol Tabaule pesepByapa ONpelesioT:

ofbeM NPOAYKTa mepel OTHyckoM V;=10581,4 M3,

ofbeM NpoAyKTa Nocje ormycka Viy =1297,1 M3,

3.5. Briuncasiorcs caeAyiollne 3HAYEHHS BEJNMYHH:

IpH NpHMeHeHHH IJasi pacyera ¢opMynasl (B) nNpujOXKeHHS 2 cpeiHee 3Haue-
HHe HJOMIAJH CEYeHHs pe3epByapa nepeld OTIYCKOM IPOAYKTa

Vi 10581, 4
Si= = —=964,4 w2
=", 10,972 "
H ToCle OTIYyCKa NPOAYKTa
Vi 12971

S

= = —=958,7 m2:
1T H, L 1,353 "
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npr OpHMEHEHHH Aas pacueta ¢opmyan (6) nprnokeHHs 2 cpelnee 3Hade-
HHe NJOMajH¥ CeYEHAss YaCTH pesepByapa, M3 KOTOPOrO0 OTMYIIEH NPOAYKT

" H—H,.,  10,972—1,353

=965,2 M2,

PA3NOCTh AaBJeHWA NMPOAYKTA B Hauaje H B KOHUE TOBAapHOR OmepaluH C YueToM
H3MEHRBILIErocs CToa6a BO3AYyXa B pesepByape

EP=P—Py |\ =P—P| rtoa 8 (H—H, )=
=86100—11800—1,3-9,815-(10,972—1,353)=74200 Ila,
TAe Qs — IVIOTHOCTh BO3AYyXa, Kr/Mm>.

3.6. Maccy ornymeHHoro mpogyxTa BHuMcagior no dopuyne (5) nam (6),
COOTBETCTBEHHO!

86100 11800
m-—‘(964,4- 9.815 —958,7- 9'815)-7297637,3 kr=7,3 THC. T.
unu
74200
== —— —72! = . Te
m 9.815 965,2=7296774,3 kr==7,3 THC. T..

3.7. Ilpn ompefefieHWH NOrpeliHOCTH MeTOAa YYHTHIBAIOT, UTO OHA JHOCTHraer
MEKCHMYMa NPH MAaKCHMaJbROM AJA AaHHOTO pe3epByapa 3uavenus Hy,, ., ykasan-

HOTrG B NACHOpTe HA Pe3epByap, a Takxke NPH MHHHMAJLHOM 3HAUeHHH OTHYIIeH-
HOrQ NPORYKTa Mmim H €0 MAKCHMAaJbHOM IJIOTHOCTH Qmax, KOTOpHE JAOJKHKE
yka3uBaThca B MBI

3.7.1. B paccMarpuBaeMOM cJAyuae, HalpHMep, HCIOJB3YIOT pesepByap ¢
Hypay =12 M 1 337aHHBIMH Muin=7000 T H Qmax=860 Kr/m3,

3.72. Tlo rpanymposounofi  Tabauue pesepsyapa  ompelessior  o6meM
Vtm‘x=llll2,l M3, COOTBeTCTBYIOIIHUH H;m“, PAaCCYHTHBAIOT MHHHMAaJbHOE H3Me-

Hende o6beMa AV H MakcHMalbHOe 3HayeHne ob6beMa V(it1) . .:

Min 7000000
AV== =
Pmax 860

V( RS Vim “—-A V=2972,6 wm3.

528139,5 M3 u

Mo rpanyupomounofi TabGauue pesepByapa ONpPeXeJsIOT YPOBEHb H(i+l)max..-=
=3,25 M, coorBeTcTBYOmMER V(i+1) . o

38. lnsn pacueTa NOTPEHMHBOCTH ONpefeAsIiOT
MaKCHMAJIbHOE 3HAaYeHHe JaBJeHHs CTos6a NMPOAYKTa mepel OTIYCKOM:

.g-Hy,,,=860-9,815-12=101290,8 Ta,

Pi,m ax= Pmax
nocie OTIYCKa:

P(i_l_])ma =Pmax'g'H(i+1)ma =860'g, 8153,25:‘:27432,9 ﬂa;

X X
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cpenHee 3HAUCHHE nJomany CeyeHusl pesepsyapa, COOTBETCTBYolllee
H,max HHi+1 g,
Vi 1112,1
Si=" LLLLAE 2 =926 M2,
Hlmax 1

Vierty o 2972,6

Si l)= = —'9]4,6 Mzn
i+ Higny 3,25

OTHOCHTE/IbHYIO TOTPELIHOCTh M3MEPeHHsl PasHOCTH AanjeHHR

At P=zx V2 A Pr=xV2.0252=+0,353%.

3.9, TorpemsocTs THAPOCTATHIECKOrO ‘METOAA ONpeAensioT ne dopmyne (7) nam
{8) mpunoxkenus 2, COOTBETCTBEHHO:

sy .11,/ 101290,82926% (0,13-40,25%) | 27432,9%-914,6%-(0, 140,25)
m==x1 9,8152-7000000% 9,8152-7000000

+0, 12=+0,43%,

Am==1,1V 0,3534-0, 1240, 12=20,42% .

Mpumeuanue. B JaAHBIX pacueTax 8a MOrpemHoCTs ASi, AS(,_H)H AScp
TIPHHHMAETCS NOTPEIIHOCTh pafyHpOBKH pesepyapa AK, paemas 0,1%, Tak xax
NOrpewHoCcTh U3MEpeHHsl YDOBHsI NP NPHMEHEHHH MeTOAa rpaayupeeky mno I'OCT
8.380—80 He OKaskBaer CYLUIECTBEHHOrO BJHAHHA Ha MOIPEINHOCTb H3MEDPEHHS
naomaguen.

4, MeTonbh H3MepeHHA MacchH HedTH HeTTO

4.1, Tlpu usMepeHHH Macchl HedTH O6pyTTO ObLIM HCHOJNbL3OBAHM CPEACTBA H3-
MepeHHH M NOJYYeHbl Pe3yJbTaThl, NpHBeldeHHkEe B . 1 H 3

4.2, JlomoJHHTEJNbHO [/ U3MEDeHHS MacChl HeTH HeTTO OblIM HCIOJb30BaHHI

BjaroMep ¢ abcofoTHOR norpewsHocTsio A@s=+0,18% (mo o6beMmy),

colleMep ¢ aGCOMIOTHOM TMOTPEIHOCTBI0 AWy, ==+0,25 xr/m3,

apeoMeTp AJs H3MeDEHHss IUIOTHOCTH BOAB C alCOMIOTHOH MOTPeMHOCTHIO
Ap:=0,5 Kr/M®.

4.3. Tlo pesyabraTam H3MepeHHi 3a BpeMs OTOYCKZ TPOAYKTAa BHUYHCIAIOT
clefyiollde mapaMeTpsl (cpefHHe apudMETHYeCKHe 3HAYEHHS):

00GBeMEYI0O A0 BOAb B HedTH @z=0,7% (mo o6wbeMmy);

KOHUEHTPAUHUIO XJOPUCTHX cosell B HedbTH Wee=1,2 Kr/M5;

TJIOTHOCTb BOAH, COjepiKaiueiica B HedTH Qp=1050 Kr/m3

4.4. MaccoBasa [0/si MeXaHHUECKHX TpuMecefi B HedTH NPHHHMAETCA paBHOM
npejeabHoMy 3uadenuio no F'OCT 9965—76, wun=0,05% (mo macee).

4.5. Ilpn npuMeHeHHH 06BEMHO-MacCOBOro Merofa (cM. m. 1) wMaccy Hedrh
HeTTO onpefensior no ¢opmyde (9) npuioxeHus 2:

my=687344-781 [1+4+8.10~*.(30—32)] - [141,2-1073. (5, 4—5,5) |

0,025 0,7
—— | — 104, (30— L ——. —
><<1 2_100) 687344 [1--8-10~4. (30—32)] (100 105o+1,2)

=530671229 kr=>530,7 THC. T.
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4.6, Ipuy npuMeHeHHH TUAPOCTATHYECKOTO MeTOAa {CM. n. 3) NpeABapHTEILHO
OnpeienAioT:

£p _ 74200
" g(H—H_,) 9,815(10,972—1,353)

=785,9 xr/ms.

Maccy BedTs B 3TOM cayuae ompegensiorT no ¢opmyae (10) npuaoxkenns 2:

0.7
my=T296774,3 T ‘(1 e )—
i ’ 785,9 2.100)

=7215586,5 xr=7,216 ThiC. T.
4.7, Tlpn ompefesieHnH TOrpelIHOCTel MeTOAOB YUYHTHIBAaeTCA, UTO OHH MAOCTH-
ranT MaKcUMyMa IDH MAaKCHMAaJbhHO HONYCKaeMHX 3HAYEHHAX IUIOTHOCTH BOAH P »

COAEpKaHHA BOAB (p H KOHIEHTPAaNHH XJOPHCTHX coJjefi wx, B HedTH, npn
MAKCHMAJIbHOM NDEBLIUCHUH TeMHEpaTypH f, Hal TeMmepatypoli f, H MHHHMab-

HO JAOnyCKaeMOM 3HAUYEHHH IJIOTHOCTH He(‘bTH Q, KOTOphle AOJIKHH YKasHBaThCa B
MBH

471. B paccMaTpHBaeMoOM cayuae, nanpumep, 8 MBU sanans:

Pomax—1120 KT/M% @y . =1%; Wx . =1,8 xr/m3;

Pmin=780 kr/m3; u (fp—t,)=—10°C.

4.8, TorpemHocTh 0GBEMHO-MACCOBOrO MeTOZa H3MEDeHMf Maccel HedTR
#eTTO MO dopmyae (11) npuaoKeHHsa 2:

my=z1,1 V/ 0,22+(w )2 _J (%;-0, 17)2+(]%0-0,5)2+

1—8-10~*-10 1
780— —-1120—1,8
0= 100
2 2
(1—]0(;)— -0,18) +0,252]- 1002
21 +0,12=0,50% .

1
780——— 112 ,8
100 1120—1

48.1. Ilpy npumenennn oGBEMHO-MACCOBOrO CTaTHYeCKOro MeToma {cM. m. 2)

'PEIIHOCTh  ONpeleJAIOT TaKXke nmo ¢Gopmyne (l1) npuioxKeHHss 2, OAHAKO
rpebyeTcs ONMpeAeNHTb MOTPEIIHOCTh KOCBEHHOro HaMmepeHHs obwema AV, Kortopywo
PAaCCUHTHIBAIOT 1O QopMmyse:

2 2.
Vimax+ V(i-l—l)max AH%.1002

( Vimax_ V(l+1)max)2 (Hl_Hi+1 )r?nn

11112, 1°4-3566,4¢ __0,0122-100°
= 12 =0,215%.
* ‘/ 0.1 7545,72 + & %

AV=x= AK2
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49. Jnst pacueta NOrpelIHOCTH THAPOCTAaTHIECKOTO METOAA H3MEPEHHS MAacCH
HeTH MOpelBapHTeNbHO ONpeReJaSIoT abCOMIOTHYIO IOTpPemiHOCTh H3MepeHus [NIOT-
HOCTH (CM. M, 3)

8=k /[ PronaPuan )max : AP 2+ A =
V ¢ =t 100 ) (Hi—Hy41) T |
101290, 8—27432,9 12 0,353 \2 0,012 ]
— . =3,257 3.
*l/ [9,315 (12—3,25)] [( 100 ) T 123,25y K/

IMorpemtHOCTh THAPOCTATHYECKOrO METOJA M3MEepeHHs Macchl He(TH HeTTO BH-
qRCHAsIOT no ¢opmyde (12) npuaoxenus 2:

' 3 3,257 1120 2
[(—L—-ll20 ) . o7 +( 1 0,18 )
L

780+ 780-100
Amy==1,1 0,422 100 1 7 ! 2 e
[l—%o— (_I—OOT 112041 ,8)]
.1.0. 2 2
o i b M
+ ] 1 2 +0,12=0,58%.
[ 7o (oo~ 120419)]
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