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Hecobniogeune craHfapra npecnegyercsi No 3aKOHY

Hacrossmiuit craHgapT ycTaHaBJAHBAET MeETOAbl H3MEPEHHS] MacChl

(nasiee — MeToAbl) He(TH H KHAKHX HePTENpPOAYKTOB, a TaKKe OHTY-
MOB H IIJTACTHYECKHX CMAa30K (JaaJjiee — IPOAYKTOB).

CTaHaapT ABJSETCS OCHOBOIOJAaralllUM JOKYMEHTOM JJs pas-
pabOTKH MeTOAMK BHINOJHEHHA H3MEPEHHH.

1. OBIWLME NONOKEHMUS

1.1. CranpapT peraaMeHTHPYeT METO/Jbl U3MEPEHHHA Macchl OPYyTTO
H Macchl HETTO IPOAYKTOB.

OCHOBHBIM METOAOM IIPHU HOCTABKAaX Ha 3KCIOPT H KOMMeEpUECKHUX
onepanuax no HeMTU H HePTenpoaykram, KpoMe MasyToB, OUTYMOB
H TJIaCTHYHBIX CMa30K, SBJACTCH AHHAMHYECKHH MeTON C NpUMeHe-
HHEM CUETYHKOB (pacxo,zlomepOB) -

1.2. ITpoayKTel QOJKHBI COOTBETCTBOBATHL TPeOOBAHUAM  JI€HCT-
BYIOLIed HOPMATHBHO-TEXHHYECKOH NOKYMEHTAallUH.

1.3, TepMuHbl, HCnosnb3yeMbie B HACTOALLEM CTAHAApTE, H MOACHE-
HUSl K HAM TNPHBEJIEHb B CNPABOYHOM NPHJIOXKEHHH 1.

2. METOAbl M3MEPEHMWH

2.1, Ilpn npoBefeHHWH yUYETHO-paCYeTHBIX ONepalldiid MNPUMEHSIOT
NpAMble U KOCBEHHBIE METO/bL.

2.2. Ilpn npuMeHeHHH TNPSIMBIX METOAOB H3MEPSIIOT MacCy HpPoayK-
TOB ¢ MNOMOIIBI0 BECOB, BECOBBIX [A03aTOPOB M YCTPOHCTB, MACCOBBIX
CUETUUKOB HJIM MAacCCOBBIX PacxoJAOMepOB ¢ HHTerpaTtopaMi.

M3naHmMe ohmuManbHoe Nepeneuyarka BocnpeweHa

*

(© Usnatenscrso craHgaptos, 1986
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2.3. KocBennble MeTOABl NMOAPA3AeJAIOT Ha 00BbEeMHO-MacCCOBHIH H
THAPOCTATUYECKUH,

231.06pbeMHO-MAacCCOBBH MeTOJA

2.3.1.1. Ilpu npumeHeHuu OOBEMHO-MACCOBOTO METOJA H3MEPSIOT
00beM YU IJIOTHOCTb NMPOAYKTA IIPH OAMHAKOBHIX HJIKH NPHUBEACHHBIX K
ONHHM VCJOBHAM . (TeMuepaTypa H IaBJjeHHE), OonpeneasioT Maccy
OpyTTO NPOAYKTAa, KaK IpPOU3BEJEHUE 3HAYEHHH ITHX BeJUUYHH, A4
34T€M BBIUUCJISIOT MACCY HETTO MPOAVKTA. |

2.3.1.2. TlnotHocT, DNPOAYKTA HU3MEpPSIOT IOTOYHBIMH  IJIOTHO-
MEpaMi HJH apeoMmerpaMu jaas Hedptu B oObeiHHEHHON 1mpolbe, a
TeMIepaTypy NPOAYKTa U JaBJeHHe NPH YCAOBUAX H3MEPEHUsT IJIOT-
HOCTH H 00BbeMa COOTBETCTBEHHO TepMOMeTpaMH H MAaHOMETDPAaMH.

2.3.1.3. Onpedeaerue maccet HETTO NPodyKTaQ

[Tpu onpenenesuu MaccHl HETTO NPOAYKTa ONpPeAeNslOT Maccy
O6annacra. Jig 3Toro M3MepsiloT CoAepXKaHMe BOAbl H KOHLEHTPAIHIO
XJIOPUCTHIX CcoJieli B HeTH U pacCUUTHIBAIOT HX Maccy.

Maccy MexaHHMYyeCKHX NpHUMeced OnpelessioT, NPHHHUMAfg CPEeAHIOI0
MaccoBylo poJiio ux B Hedtu no 'OCT 9965—76.

CoaepxKaHue BOAL B HeDTH H KOHLEHTPALHIO XJOPHUCTBIX COJIEH
H3MepSAIOT, COOTBETCTBEHHO, IIOTOYHBIMH BJIArOMepPaMH H COJIeMEpPaMHu
K ONpeAeisIOT o pe3ysabTaTaM JabopaTOpHBIX aHAJH30B OOBEIH-
HEeHHOH npoOnl HedTH.

2.3.1.4. B 3aBUcHMOCTH OT cmnoco0a u3aMepeHud obObeMa IpPOAYKTa
00beMHO-MACCOBBIA MeToJ NOApasnedsloT Ha JHHAMHUYECKHH W,
CTATHYECKHUH.

JluBaMHYecKHI MeTOJ NPUMEHSIOT NPH H3MEPEHUH MacChl IpPO-
LYKTa HeNoCcpeACTBEHHO Ha NMOTOKE B Hedrenpoaykronposogax. 1lpH
3TOM OObEM NPOAYKTA U3MEPHIOT CUETUHKAMHU WM Npeobpa3oBaTeaaIMHu
pacxoja C HHTEerpaTopaMu.

CTaTH4eCKMH MeTOJ NPUMEHSIOT IIPH U3MEPEHUH MacChl HPOAYKTA B
rpagyHpoBaHHbLIX €MKOCTAX (BePTHKAaJbHBIE H TOPH30HTAJbHBIE pe3ep-
Byaphnl, TPAHCNIOPTHBIE eMKOCTH U T. I1.).

Ob6beM nNpoOAYKTa B Ppe3epByapax oOIOpefeasiloT ¢ IOMOLbIO
rPpalyipoBOUHBIX TaOGJIKIl PE3epBYapoB 10 3HAYEHUAM YPOBHS HAa-
NOJIHEHUSI, U3MEPEeHHbBIM YpPOBHEMEPOM, METPOLITOKOM HJIH MeTall-
JUYEeCKOH H3MepUTeNbHOH pyJaeTKod. B eMKOCTAX, rpagydpoBaHHBIX
Ha HOJIHYIO BMECTHMOCTb, KOHTDOJMHPVIOT YpPOBeHb HAIMOJHEHHUS, H
onpeneasiioT 06beM N0 NACHOPTHBIM JAAaHHBIM.

232. THADPOCTATUYECKHHN MeEeTOJ

2.3.2.1. Ilpn npuMeHeHHUH THAPOCTATHUYECKOTO METOAAa H3MEpST
FHAPOCTATUYECKOEe JaBJjieHHe cTO0a NPOAYKTA, OIPELedasiioOT CPEAHION0
NJIOLaAb 3aMOMHEHHOH Y4acTH pe3epByapa H PAaCCYUTHIBAIOT Maccy
NPOAYKTA, KaK INPOU3BEJCHHE 3HAYEHHY 3THUX BEJHUYHH, JEJECHHOe Ha
YCKOPEHUE CHUJBI TSKEeCTH.

Maccy ornyuieHHoro (NpUHSTOrO) NPOAYKTA OHpPelessioT ABYMS
METOJaMH:
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KaK Pa3HOCTb Macc, ONpelesieHHBIX B HayajJle H B KOHLE TOBapHOMH
On€epauHHy BHIIEH3JTOXKEHHBIM METOAOM;

KaK NpOHU3BEJIeHHE PAa3HOCTH IHAPOCTATHYECKHX JaBJeHHH B HauaJje
H B KOHIle TOBADHOH ONepalHH Ha CPeAHIO NJOIladAb CEeUeHHSI YaCTH

pesepByapa, H3 KOTOPOro OTHYLIEH NPOAYKT, AEJEHHOE Ha YCKOPEeHUE
CUJIBI THAXKECTH.

2.3.2.2. I'mapocraTuueckoe JAaBJjeHHe CTOJ16a NPOAYKTAa H3MEPSIOT
MaHOMETPDHYECKHMH NPHOOPAMH C YYeTOM J[aBJEHHsI MapoB IPOAYKTA.

2.3.2.3. Ina onpeneseHnsa cpelHell MjolladH CeUeHHS YacTH pesep-
Byapa MeTa//INY€CKOH H3MEDHTEJbHOH pyJaeTKO# HJAH YpOBHEMEpOM
H3MEPSIOT YPOBHH NPOJAYKTA B Hayajie H B KOHIE TOBAPHOH oOllepalHH
H TI0 JaHHBIM TpaAyHpOBOYHOH TalOJIMUBI pe3epByapa BBIYHCJASAIOT
COOTBETCTBYIOLIHE 3THM YPOBHAM CpeJHHEe IJOoUlaJH CEeYEeHMUS.

JlonyckaeTcs BMeCTO H3MepeHHs1 YPOBHS H3MePATb NJOTHOCTb IIPO-
AyKTa no 1. 2.3.1.2 1 onpenessith:

YPOBE€Hb HaJIuBa MJIsi ONpEAEJEHHA CpedHeH MJOIaJAH CeyeHHS,
KakK YacCTHOro OT JeJ€HHA TIHIPOCTAaTHUECKOro [aBJIEHWS Ha IJOT-
HOCTD;

00beM He(pTH AJA onpeleseHHs: Macchl 6aJjgacrta, KaK 4aCTHOrO OT
JEeJeHHs1 MacChl Ha NJIOTHOCTb. _

2.4. MartemaTtuyeckde MOJAEJH INPAMBIX METOROB M HX IoOrpeul-
HocTten npuBeaeHbl B TOCT 8.424—8]1.

MartemaTHyeckHe MOJEJH KOCBEHHbIX METOAOB M HX IOTPEeLIHOCTEH
IpuBeleHbl B 00643aTEJbHOM IIPHJI0XKEHHH 2. | |

[lpriMepsl BhIUMCJEHHE MacChl NMPOAYKTa H OLEHKH MOrpelIHoCTeH
METOHOB IPHBEAEHLI B CIIPABOYHOM IIPHJIOXKEHHH 3.

Plpumeuvanne Jaa BHEUIHETOProOBHIX OPraHH3auuil NDH HEOOXOAHMOCTH HO-
IIyCKaeTCA pacCUHThIBATb MAaCCy B COOTBETCTBHH C IIOJIOXKEHHSIMH CTaHAapTa
NCO 91/1—82 u apyrux MexKAYHApPOAHBLIX [OKYMEHTOB, IpusHanubx B CCCP.

3. NOrPEWLHOCTH METONOB U3IMEPEHMS

3.1. Ilpemenbl OTHOCHTENbHOH NOrPElIHOCTH METONAOB H3MEpPEHHS
Macchl A0JIKHBI OBITH He 6oJiee:

MPpH NIPSMOM MeTOJe:

+0,5% ~— npH  H3MepeHHH MacChl HETTO He(PTEeNpPOAYKTOB M0
100 T, a TakkKe mMacchl HeTTO OHTYMOB; |

+10,3% — npH H3MepEeHHH MAacchl HETTO IIJIACTHUECKHX CMa3oK;

NpH 0ObEeMHO-MaCCOBOM JUHAMHUYECKOM METOJE:

+0,25% — npu u3MepeHuH Macchl 6pyTTO HedTH;

+0,35% — npu U3MepeHHH MacChl HETTO HedTH;

+0,5% — npu U3MepeHHH MacCH HeTTo HedTenpoAykTtoB oT 100 T
U BBILIE;

+0,8% — npuH u3MepeHHH Macchl HeTTo HedTenpoaykTes Ao 100 T
H 0TpabOTaHHbLIX HeQTEeNnpoayKTOB;



Crp. 4 TOCT 26976—36

npd 060bEMHO-MAaCCOBOM CTATHYECKOM MeTOJe:

+0,5% — npr n3mepennu Maccel HeTTO HedTH, He(MTENPOAYKTOB
oT 100 T ¥ BbIllIe, & TaKXKe MacChl HETTO GHTYMOB:

+0,8% — npu u3MepeHuH Macchl HETTO HedTENpPOAYKTOB no 1007
U oTpaboTaHHBIX HEMTENPOAYKTOB;

PH FHAPOCTATHYECKOM METOJE:

+0,6% — npu u3MepeHHH Macchl HETTO HedTH, He(pTenpoAyKTOB

oT 100 T ¥m BHUIE;
+0,8% — npu u3MepeHHH Macchl HeTTo HedrenpoaykTos ao 100 T

H oTpaboTaHHbLIX HedTENPOAYKTOB.

[TPUHJTOEHHUE 1
Cnpasoyroe

TEPMMHDLI, NPUMEHSEMDLIE B CTAHAAPTE, U NOACHEHMA H HUM

Macca 6pyrTo — Mmacca HedTH ¥ HepTENPOALYKTOB, IMOKA3aTeJH KaueCTBa KOTO-
DBIX COOTBETCTBVIOT TpebOOBAHUNAM HODPMATHBHO-TEXHHYECKO! JOKYMEHTAUHH.
Macca 6annacra — obmwasi Macca BOALL, COJMeH M MEXAHHUCCKHX NpHMeced B

Hed)TH HJAH Macca BOALI B HepTrenpoayKTax.
Macca HeTTO — pasHOCTL Macc OpYTTO M MmaccH HaJjiacra.

ITPHJIO)KEHHE 2
Obs3aresbroe

MATEMATHHECKHME MOAENM KOCBEHHbLIX METOAOB M3IMEPEHMA
MACCEl M1 MX NOTIPELLIHOCTEMH

l. Mogeap O006BPEMHO-MACCOBOTO - AHHAaMHYEeCKOro MeToOda
m=Vp- (14-33) - (14-13,,), (1)

rjie m — Mmacca INpPoAVKTa, Kr;
V — o6wem npoiykra, M3;
p—IIIOTHOCTL MNPOAYKTAa, Kr/m3;
Bt=(tp—f1) — Pa3HOCTD TemnepaTyp NPpOAYKTA HPH H3IMEPEHUHU IIJIOTHOCTH (tp)

H obbema (f{,}, °®
3 — KO3 pUIHEHT oﬁ'beMHoro pacuiupedns npoayxta, 1/°C;

3 -——(P —P o) —PA3HOCTb JlaBJICHHH NPH H3MepeHHH OGbeMa (Py) H TJIOTHOCTH
(P }, MIla;
v — Koa(pcpHLlHeHT CKHUMaeMOCTH OT JasJaenus, 1/Mlla,
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1.1. Modeas» nozpewrHocTu Mmerooa

. Ab, 2 2
Am==+1,1 sz+apz+(pl ey -100) FAME 2)

t1e Am — OTHOCHTEJbHAs NOrpelIHOCTh H3MEpPEHHS Macchi MPOAYKTa, %
AV — OTHOCHTeJbHAs MNOrpellHOCTb H3MepeHHs o06bema, %:;
AQ — OTHOCHTEJILHAA MNOrpeillHOCTb H3MePEHHS NAOTHOCTH, Y ;
Ad; — abcoJIoTHA8 NOrpelIHOCTh H3MEpPEeHHs pasHOCTH Temiepatyp 0O: °C;

AM — OTHOCHTeJIbHAaaA MOTPELIHOCTb LEHTpaJdbHOro 6Jioka 06paGoTKH K HHIH-
KallH{ HaHHBIX, Y;

2. Moageagp O00BPEeMHO-MACCOBOro CTATHYECKOro Merona

m=m;——mi+1= V1(1+2 0.0 ti ET) Pl (1+ﬁ5 ti) ""'VH—I (l + 2 a'bf([.[.]) c-r)x

XP!-{-I (I+Baf“+”)l (3)

cae Vi, Viii— obbeMpl HPOAYKTA, COOTBETCTBEHHO, B HayaJe H KOHIE TOBApHOR
onepalyy, OmnpelessdeMbie N0 TIpaiyHPOBOUHON TabJulie pe3sep-
Byapd, M3;
Qi; Qi+1— CpPeAHHEe NJOTHOCTH NPOAYKTa, COOTBETCTBEHHO, B HAa4aJe H B
KOHIle TOBApHOH oOmMepauuu, Kr/mo;
¢ — KO3pdHUIUHEHT JHHEMHOrO pacllupeHHs MarepHaJsa CTEHOK pe3ep-
Byapa, 1°C;
8¢, = (tv—itrp) — pa3HOCTb TeMNeparyp  CTEHOK pe3epByapa IHpH H3MepeHHH
oobeMa (f») H npua rpaiyuposke (Zrp), °C.
2.1. Modeas noepewroctu meroda

\/ m; AH 3 . “BM‘; 2
Am=z=1,] — T-IOO) +AK21-4p%- '1+'§§ti '100) -+

—

-___ I ——— —

2 , 2 BB, ?
mZa[ ( an s -—--—-‘-i-‘-.mo) e
T [(Hz—ﬂ 100) AR +( [Pty | @

vae H — ypoBeHb NPOAYKTA, B €MKOCTH, M;

AH — abcoaioTHass IOrpeliHOCTb  H3MEPEHHS  YPOBHS HallOJHEHHA INPOo-
AYKTa, M; '

AK — OTHOCHTeJIbHAR MOrpPElIHOCTh TPaiyHpPOBKH pesepByapa, %.
3. MoZeab rullpoCcTaTHYECKOro MeTOAa

=! S L S E*FH 5 E—"’ A) (6)
m= —S. HIU m=—— . Sen s
{ g i+1 g (9) g <p

rae S;; S;4; — CPe/HHe 3HAYEHHS IJIOLIAJH CeUCHHsl pe3epByapa, COOTBETCTBEHH®,
B HAauaJe H B KOHLEe TOBAPHOH olliepauuy, M<, onpelejseMHe

KaK S=—T (V — ob6pem mpoaykra, Mm%,  — ypoBeHp HAMOJHEHHS €MKOCTH, M)
Vi— Vi+l

Scp'—_ﬁ_ — CpellHee 3HAYeHHe IJONIaAM CeYeHHUs UYacTH pe3epByapa, Ha
i1

KOTOPOH OTHYIUEH NPOILVKT, M?;
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| g — YyCKopeHnHe cBOOORHOTrO najaeHus, M/c2;
P;; P;,, — AaBJiecHHe NpOAYKTA B HauajJle ¥ B KOHLE TOBAapHOH ONepaHum,
Ila:
tP=P;—P;,, — pa3sHOCTL AaBJileHHH MNPOAYKTAa B HauaJe H B KOHIUE . TOBApHOH
onepanuu, Ila.

3.1. Moae)zb Nno2peuwHocT MeT00q
ansa dopMyan (5)

2 2 52 o2 . A2
P}-STLASH-AP] P -STL ) ASE AP
Am—x1, |/ —tm Lt ] il TR B

1 AM2, (7
Ans ¢opmyanl (6) Am==1,1 VA§P2+ASEP—|—AM2 , (8)
rae AS;, AS;.;— OTHOCHTEeJIbHbIE IOTPEIIHOCTH H3MEPEHHA CEYeHUs Dpe3epByapa,

COOTBETCTBEHHO, B HauaJjJe ¥ B KOHue ToBapHO# omnepauud, %:;
AP;, AP;i1-— OTHOCHTEJbHBIE IOTPEIIHOCTH H3MepeHHs JTaBJECHHH, COOTBET-
CTBEHHO, B HauaJie H B KOHIle TOoBapHO#l omepauuH, %;
AEP — OEHOE}HTEJIBHaﬂ NOrpelIHOCTh H3MEPEeHHSA pPa3sHOCTH daBJieHni
g (1 '
AS.n — OTHOCHTEJNbHAs] IOTrPellHOCTb H3MEpeHHS  CPEJAHEer0 3HaueHHus
MJOuIaH CeueHHS pesepByapa, H3 KOTOPOH OTHyileH NpoAyKT, %.

4. Mogeau H3MepeHHSA Macch HeTTO HebdTH
[Ipn mEpuMeHeHHH 06HEMHO-MACCOBOrO METOAA H3MePEHHST MAacCChl:

my=m—me="V, (14-83;) (1+1BP) (1——‘;}?80)— V(]‘l"pat)'(if{;_o‘%'l"wxc ) (9)

IIpy npuMeHeHHH THAPOCTATHYECKOrO MeTOJAa H3MEPEHHH MACCHL:

’ £}
100

' PB‘l‘wxc

(1-—- “_’““"" ) (10)

P

rage my —Macca He(TH HETTO, KT;
me — Macca OaJJacra, Kr,
©s — O6beMHas noJds BoAd B HedTH, %;
02 — IIJIOTHOCTh BOJBI, Kr/m?d;
Wyx.c —KOHIEHTPAIUNA XJOPHCTHIX COJielt, Kr/m3;
@Wmn —HOPDMHPOBaHHAs MacCOBas JOJs MEXaHHUYeCKHX NpHMecedl B HedTH, %.

4.1. Modeau nozpewurocTu merodos
s dopMydel (9)

BAB,-100 \?2
Am=1, 1 MAV2+( 183, ) ™
Be N, [ %8 2(._P_._5__ 252]. 02
_J:( | 100)+(100 APB)+ 100“’“)+ Wxe |10

(P— IEBO pp—Wse )

AM?2, (11)
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ana dopmyan (10)

rae AQp — a6COMIOTHAA MOTPELIHOCThL M3MepeHHst IJIOTHOCTH BOJBI, Kr/m3;
A@s — a6CONIOTHAS NOTPELIHOCTh H3MEpeHHS CcoAep:KaHHA BOAH, % 00BeM-
HBIX;
Awyx.. —abCoOMOTHAA  IOrpellHOCTh  M3MEpPEeHHH KOHUEHTPALHH  XJOPHCTHX
coJield, Kr/m3;

[Ipumeuanne, [lorpelinoctu n3MepeHus napamerpoBf, 7, Op, o, ch*r‘ men
B MoOJesisiX HNOrpellHOCTeH MeTOJOB He YUHTLIBAIOT BBHAY KX MAaJIOr0 BJHSHHA,

ITPH/IO)KEHHE 3
Cnpasounoe

NPUMEPH] BLIMMCNEHMMA MACCHI NPOAYKTA U OLLEHKM
NOTPELUHOCTEA METOLN OB

1. O6beMHO-MAacCOBHIH AHHaAaMHYEeCKHH MeToOL.

1.1 Ilpy npuMeHeHnH OOBLEMHO-MACCOBOrO [AHHAMHUYECKOrO MeTOAA TPHMEHSIOT
CJeyIOllHe CpeACTBA H3MEPeHHH:

TYPpOUHHBIH CYETUHK C IIpeJesaMH [ONYCKaeMblX 3HAYEHUH OTHOCHTEJbHOH MNO-
rpeliHocTH (B AaJbHedlleM norpellHocTbio) AV==20,2%;

MOTOYHLIH MJOTHOMep ¢ a6CcoJoTHOH mnorpelmHocTbIo O p =+1,3 Kr/M

TePMOMETPH ¢ abCoOaOTHOH NOrpemHocTeio Af= +0,5°C;

MaHOMeTpHl  kaacca | ¢ BepxHHM  IpelesoM  AHanasoHa H3MEPEHHSR
Pmax=10 MIla,

O6paboTka pe3yAbTATOB H3MEpPEHHWH NPOU3BOZUTCHA Ha DBM ¢ OTHOCHTEJbHOR
norpewisocteio AM==+0,19%.

1.2. U3ameperHbii 06beM npolAvkra V=0687344 M3

1.3. Ilo pe3syabraram uH3MepeHHH 3a BpeMs IPOXOXKAeHHA 00beMa BBLIYHCASA-
0T CJaedyiollHe napaMmeTpbl (CpelHHe apH(pMeTHYEeCKHe 3HaueHHS):

TeMllepaTypy NPOAYKTa IPH H3MepeHHH o0beMa f,=32°C;

JaBjiecHHe NpH H3MepeHHH oObema P,=>5,4 Mlla;

TEMIIEPATYPY HPOAYKTA NPH H3MEDPEHMH IJIOTHOCTH !, =30°C;

AaBJieHHe NMpH H3MepeHHH IJIOTHOCTH P, =5,0 Mlla;
IJIOTHOCTb NMpPOAYKTa 0=781 Kr/m3,

P
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1.4. [To cnpaBouHMKaM ONpeAesIoT:

ko3t duuMenT 06beMHOro pacinupenus npoaykra $==8.10—* 1/°C;

KO3 GhOUIHEHT CXKHMaeMOCTH NpOAYKTa OT Jasjenus y=1,2.10-°1/MIla,

1.5. Maccy npomezuero no tpyGompoBOAY IpOAYKTA BLIUHCAAIOT 0O (Op-

atyae (1)
m= 687344781 -[14-8-10~*. (30—82)] - [14 1,2-107°(5,4—5,5) ]=
=535892444 kr==535,9 THC. T.

1.6. Jua onpeldeseHus MOrpelIHOCTH MeTOAA BBIYUCJAIOT:
OTHOCHUTEJIbHYIO NOrpeliHOCTh U3MepeHHs MNJOTHOCTH 1o (dopmye

3 1,3 |
Ap=—= - 100% = —-100%=0,17%,
S omin 750

TAe Omin — MHHHMAJIBHOE JONYyCKaeMoe B MeTOAHKEe BLINOJHEHHS HU3MepeHHH
(MBW) 3naueHue nJoTHOCTH NPOAYKTA;
abCOJMIIOTHYIO HOrpellHOCTb H3MEPEHHA DAa3HOCTH TEMIEparyp

Ad ==+ ]/ Atg -0t=k V 0,5%40,52=+0,7°C.

1.7. Ilpn onpegenenwu NOrpelIHOCTH MeTOAa YYUTHIBAIOT, 4YTO OHA JAOCTHraer
MaKCHMyMa INOpM MAaKCHMajJbHO AONYCKaeMOM IpeBBIIIEHHH TeMNepaTtypH [, Hal
TeMmepaTypod f, , KOTOpoe  HQOJIKHO YKas3hlBaThCA B MBHU. Has npumepa

upuuumaeM, uto 8 MBU sazano 3nauenne 10°C.
1.8. IlorpemiHocTh 0O6BEMHO-MAcCCOBOIO IAHHAMHUYECKOrO MeToJa H3MEpeHHA BH-

qucaAT no dopMmyde (2) NpuiIOKeHusa 2:

0,7-100 .
1 ] -4-0, [2=+0, 33% .

14-8-107%. (—10)

2. O6beMHO-MAaCCOBBEHE CTaTHUEeCKHHl MeTOA |

2.1, Tlpyu npumeneHuun 0O0BEMHO-MACCOBOrO CTATHYECKOrOo MeTOAAa HUCHOJIb30BaHH
CAelyliHe CpeACTBA M3MEPEHHUH:

CTaJIbHOH BePTHKAJbHLIA HHJIKHAPHYECKHH pe3epByap BMecTHMoCThio 10000 M3,
OTrpaJAYUPOBAHHEHA ¢ OTHOCHTEJNbHOH NOrpelwlHocTbio AK==0,1% npu TeMmneparype
tip=18°C;

ypoBHEMEP € alCOMIOTHOH IOrpeliHOCThi0 AH =12 MM; |

apeoMmeTp AJaA HedpTtn (HedTedeHCHMeTrp) ¢ abCOJIOTHOH HOrpeuUIHOCThIO
Ap=0,5 kr/m>:

TepMOMETPLl ¢ abCOJIIOTHONR NOrpelIHOCThIO Al= £ [°C,

O6pab0TKa pe3y bTaTeB H3MepeHHH npoH3BoAUTCH Ha IBM ¢ oTHOCHTe/JbHOA
florpeiiHocTblo AM=+10,1%.

2.2. Ilpu wu3MmepeHHsxXx 1epel OTIYCKOM TMpOJAYKTAa MNOJYYEHB ChaeayiollHe
pPe3yJbTaThi:

BbICOTA HanauBa Ipoaykra H;=11,374 wM; -

IVIOTHOCTb NpOAYKTa K3 00belHeHHOH npobbl B Aab0paTOPHBLIX YCJIOBUAX IIPH
Temilepatype fpi =22°C @: =787 Kr/m?

Am=—+1,1 ‘/0,22—[—0,172—[-8- 10"4[

CpeAHAs TeMllepaTypa NPOAYKTa B pesepByape fy, =34°C;

TEMIIEpaTypa OKpyKalulero Bos3ayxa f;=—12°C.

2.3. Ilpy H3MepeHHAX IOCJEe OTIYCKA NPOAYKTa IOJyUeHBl CJeAVIOLIHE pe3ylib-
TaThHI:

BbICOTa HaJHBa npoaykra H;i(=1391 wu;

NJOTHOCTE NpoAyKTa H3 OOBEAHHEHHOH NpoOul B JabOPaTOPHEIX YCJOBHUAX HPH
TeMneparype tP£+]=22°C-—gi+1=781 Kr/m?; |
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CPeAHss TeMnepatypa IIPOAYKTa B pesepByape fy, ,=32°C;

TEMIEPATYpPa OKpyXKalwouiero Bosayxa fiy=—18°C.
2.4. I'lo cnpaBoyHHKaM ONpedeJsiioT:
K03pduuMeHT MHHEHRHOrO pacHINpeHKs MAaTepHana CreHOK pesepByapa

a=12-10"°%1/°C;
&03pdunuenT 06LEeMHOr0 PACIIHPEHHS IPORYKTA
B=8-10""*1/°C.

2.5, Ilo rpaayupoBoOuHoii TabJsuile pe3epByapa enperessior:
o6beM NPOAYKTa B pe3depByape nepel otnyckom V;=10673,7 m?;
o6beM MpOAYKTa B pe3epByape nocjae oriiycka Viy=1108,2 M3,
2.60. Boiyucasor TeMnepaTypy CTEHOK pesepByapa:

mepeld OTNYCKOM HPOAYKTA

t,,, —t 34—12
¢ ..——__.—EL-—— o= ——=11°C,

Y 2 2
[oCse OTIYCKa NPOAYKTA

“i41 2 -2

2.7. Maccy ornyiuieHHOro npoAykra onpelensror no ¢opmyae (3) npHacKe-
HUSA 2:

m=10673,7-[14+2-12-10~°%(11—18)} - 784 [14-8-10~* . (22—34)]—1108,2X

X [142-12- 10~°. (7—18)]-781-[14-8- 102 (22—32)|=8286454—858353=
==7428101 kr=7430 .

2.8. Juasa onpeleseHuss NOTPELIHOCTH MeToJa BBIUHCJSIOT!
OTHOCHUTEJIbHYIO TIOrPEIUIHOCTh H3MEepeHHs MJOTHOCTH IPOAYKTA

\ BP 00 +0,5
— . %:
d Pmin 750

-100%=0,0606% :

abCOJIIOTHYO IMOrpelllHOCTh H3MEpeHHs Pa3HOCTH TeMIleparyp:

Ad,=+ Vﬁfg'{"ﬂ‘ﬁp:i ]/12-1—13 =1,4°C.

2.9. I'lpu onpeleJeHHH MNOrpelIHOCTH MeToJa YYHTHLIBAIOT, YTO OHAa JOCTHraer
MAKCHMyMa NpPH MAakKCHMaJbHOM Ml [LaHHOrO pesepByapa 3HaueHud H ;. ., yKa3aH-

#OM B  IIacnepTe HA pe3epByap, a Takxe IpH MHHHMAJbHOH  pPAa3HOCTH
(Hi—H{1) min H MaKCUMAJbHOM [DEBBILUEHUH  TeMOepatyphl f, Haj TeMOepary-
poi t ,, KOTOphle JOJKHHE YKasbiBaTbcss B MBU.

29.1. B paccMarpuBaemoM cJ/dyuyae, HanpuMep, HCOOJB3YIOT  pe3epByap ¢
Himu=12 M H 3agabnl  (H,—Hit1) =8 M CJeA0BaTe/IbHO {7(i+1),,. =4 M) H

2.92. Ilo rpagyupoBouHoit Tab/ulle pe3epByapa ONpeAeJaslOT OObeMB, COOT«
BETCTBYIGIIHe ypoBHaAM I, 2.9.1.:

Vigay=11112,1 M3, Viiy1y . =3566,4 M3 u V=(V;__ —V(it+1)

min

-tﬁi—!—l) min— —10°C.

)=7545,T M3,

max
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2.9.3. Jn1a pacuera HOrpelIHOCTH ONpelesiAloT 3HAUCHHA

2 2
4 max . Vi max __ M_ Q) o
L L — S, L =2, 169 u
m2 V2 7545,72
m° V2 ’ 2
(i+1) max _ (i+1) max __ . 3‘566_{_1__:0 993
m?2 V2 7545,72 ’ .

[IpuMmeuanwue B jaHHbXx pacuerax IMpHHATO JIONYUIEHHE O paBEHCTBE
IIOTHOCTH NPOJAYKTAa B pe3epByape A0 Hayaja M MOcCJe OKOHYaHHA OTNYCKAa H IJIOT-
HOCTH OTNYUIEHHOrO NpPOAYKTA, YTO CYIIECTBEHHO HE BJ/HMfeT HA OLEHKY NOrpeIM-

HOCTH. |
2.10. TlorpeuHocTs OOBEMHO-MACCOBOTO  CTAaTHYECKOro  MeTOAa  BHUYHCJAIOT

no ¢opmyJe (4) NpHJIOKEHHS 2:

12 2 8-10™%.1,4-100 \?
Am= + ,1]/2,169 —.100 | -0, 12--0, 0662}~ ~———————
= - [( 12000 )+ T +( 1—8-10~%.10 ) ]+

12 2
—]—0,223[ (m 100) -0, 12+O,0662—|—(

8.10™*.1,4-100

2
) ~+0,12=0,41%.
1—8-10~*-10
3. T'nuapocTaTHYECKHH METOL

3.1. Ilpu npuMeHeHHH THAPOCTATHYECKOrO MeTQAa  HCNOJAB3YIOT  CJeAYMoIlHe
CPEeACTBA H3MEpPEHHH:

CTaJbHOM BepPTUKAJbHBLIN LHJIMHADHYECKHI pe3epByap BMecTHMOCTbIO 10000 M7,
OTTpaZlyHPOBaHHbII € OTHOCHTeJbHOH morpemHoctelo AK==x0,1% 1npu Temnepa-
Type lrp=18°C;

ypOBHeMep ¢ abCoJIIOTHOH NorpellHOCThIO AH =112 MM;

an)cé;epeHuHaﬂbeIﬁ' MaHOMETD C OTHOCHTEJbHOH INOrpellHocThi0 AP;=AP;y =
= +0,25%.

O6paboTKa pe3yJbTATOB H3MepeHHH Npou3BoAuTcs Ha IBM C OTHOCHTEJNbHOH
norpemiHocTbio AM=30,1%.

3.2. Ilpu H3MepeHHAX NOJYYE€HbHI PE3YJbTaThi:

BBHICOTA HaJMBa NMPOAYKTa nepeld OTnyckoM f1;=10,972 m;

InddepenunanpHoe AaBjenye nepel otnyckom P;"=86100 Ila;

BLICOTA HaJHBa IIPOAYKTa Iocje ornycka Hi+1=1,353 M;

auddepeHnualboe AaBjaeHHe nocsae ornycka Pi4=11800 1la,

3.3. Tlo cnpaBOYHHKY ONpEeNeJSIOT 3HaYeHHe YCKOPEHHS CBOOOAHOro majeHus
Ins AaHHOM MecTHOcTH g=9815 Mm/c2.

3.4. [lo rpaayupoBoyHOl Tabaulle pe3epByapa OIpeleslOT:

o6beM IIpOJAYKTa nepel oTmnyckom V;=10681,4 M5

0o6beM nNpoAyKTa mnocae ormycka Viyp =1297,1 m3.

3.5. Briuncadiwrca chaeayioliie 3HAUYeHHs BeJIHYHH:

NpH NPHMEHEHHH MJd pacuera ¢GopMyan (5) NpPHJIOKEHHS 2 CpeliHee 3HAve-
HHe HJOLIAJH CeueHHs1 pe3epByapa lnepel OTHYCKOM NIPOAYKTA

Sy Vi ]0581_14__964 4 N2
Y H, T 10,972

H 1ocjie OTIyCKa NPOAYKTAa

V, 1297,
= sl — 1—958,7 M2:
‘O H; ., 1,353
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NpH NpHMeHeHHH Ans pacuera ¢opmyan (6) npuioxkeHHs 2 cpeanee 3Haye-
Hye IJIOMIAZM CeYeHHS YaCTH pesepByapa, M3 KOTOPOro OTHYIIEH HPOAYKT

VeV 1081412971

Scym— =
T H—H, 10,972—1,353

PAa3HOCTh JABJIEHHNA MPOAVKTA B Hayajie M’ B KOHIle TOBAapHOH ONEpalHH C YYeTOM
H3MeHuBLIeroca croJdafa Bo3Ayxa B pe3epByape
§ P=P;—P; =P—P, \+ps-8 (H—H )=
-86100—11800—1,3-9,815-(10,972—1,353)=74200 Ila,

rie Qs — IJIOTHOCTb BO3AYyXa, Kr/M°. |
3.6. Madccy OTHYUIEHHOTO TPOAYKTA BHUHCAAOT TNO QopMmyne (8) umu (6),

COOTBETCTBEHHO:

' 86100 11800
— 4 —— — T — =729 1, =7.,3 . T.
m (964 9 815 958,7 9.815) 7637,3 kr ThiC, T
HJAN
m=l{1—229"965,2=7296774,3 Kr==7,3 THIC. Ts.
9,815

3.7. Tlpn onpefeneHHH MNOrpellHOCTH MeTOJa YYHTHIBAIOT, 4TO OHA AOCTHraer
MaKCHMYMa NPH MAaKCHMAJbLHOM JJs AAHHOTO pe3epByapa 3HAUCHHH Hipaxr YKA32H-

HOrG B nacnopTe Ha pe3epByap, a TakKXe NPH MHHHMAJbHOM 3HAaYeHHH OTNYINEH-
HOrQ NPOAYKTA Mmin H €r0 MAKCHMAJbHOH IIOTHOCTH Qmax, KOTOPBlE AO/IKHHI

ykasuBaTthct 8 MBH.
3.7.1. B paccMaTpHBaeMOM CJyuae, HalpHMep, MHCHOJB3YIOT pesepByap C

Hi .. =12 M H 3a]laHHHIMH Mpin=7000 T H Qmax=860 Kr/M°,

3.72. Tlo rpanynposouHoli  TaGauue pesepByapa  ONpeAedsOT  O0beM
Vipax=11112,1 M®, coorsercTBytomui Hjy, ., PaCCUHTHBAIOT MHHHMAIBHOE H3Me-

HeHHe o6beMa AV M MakcHMaJbHOe 3HaueHHe o6beMa V(i+1) . .°

it -Z—-—-?-m8139,5 M3 U

Pmax 860

V( i4+1) ., ﬁx'= Vim ax—”ﬂ V=2972.6 w3.

o rpaiyHpoBOYHON Tabuule pesepByapa ONPeAEJsAOT YpoBeHb H(i41),,. =
=325 M, COOTBETCTBYIOIHH V(i+1) . -

38. ns pacueTa NOTPEUWIHOCTH ONpPpEeAEeNAAIT
MAKCHMAJbHOE 3HAaUeHHe JaBJeHHs CcTojb6a NPOAYKTa mepel OTIYCKOM:

AV=

Pinar™=Pmax & Hipm=860-9,815-12=101290,8 Ma,

focsie OTIYCKa.

P =860-9,815-3,25=27432,9 Ila;

(1+1 )max=Pmax' g H(H'l )max
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CpellHee 3HAUEHHE ILIOILAAN CEeYeHHs pe3epByapa, COOTBETCTBYIOLLEE

Hipax # H(i+ D 0y
Sj=" _max = ———=026 M2,
Hy .. 12
V
(1+1),.x 2972.,6
S s ”=="—'——'————="—"'—=914,6 M2,
(I H(H'”max 3,25

OTHOCHTEJIbHYIO NOTPElIHOCTh U3MEPEHHS PA3HOCTH NaBJeHUN

At P=+ V2 A P2=+}/2.0252=+0,353% .

3.9. ITorpemHocTh TUAPOCTATHUECKOrO MeTOAa onpelenswT no dopmynae (7) nan
(8) npunoxkenus 2, COOTBETCTBEHHO:

Ameq 11/ 101290,82-926% (0, 1:40,25%) | 27432,91-914,6%- (0, 1%40,25%)
=0 9, 8152-70000002 9, 8152.70000002 +

+0, 12==0,43%,

Am==+1,1V 0,8534-0,12--0,12==+0,42% .

[Ipumeuanne. B nanHbiXx pacuerax 3a norpemHocTe ASi, AS(;i4)# AScp

NpHHHMaeTCA NOTPellHOCTh IpafyHpoBKH pesepByapa AK, paBHasa 0,1%, Tak xak

NOrpeliHOCTh H3MEpEeHHS YPOBHS NpH MNMPHMEHEHHH MeToda rpapyupeskd no I'OCT

8.380—80 He oKaspBaeT CYUIECTBEHHOTQ BJIHSHUA Ha MOTPEMHOCTL H3MEPEHHS
nJaoane.

4 MeToagn H3MepeHHS MAacCCh He(pPpTH HETTO

4.1, Ilpn usMepeHHu Maccel HedpTH OpyTTo OBLIM HKCNOJL3OBAHRI CPENCTBA H3-
MEepEeHH M NOoJAYYeHBl Pe3yJbTaTHl, lipHBeAeHALle B . 1 u 3.

4.2, JJOMOJNHUTENBHO HJISI U3MEpEHHs MacChl HeDTH HeTTO OhlJIM HCNOJb3OBAaHH]

BJaromep ¢ abcomoTHOH mnorpewiHocTelo A@s==x0,18% (ER0 006bemy),

cojemep ¢ abCcoMIOTHOH MOTPEUIHOCTBIO AWy, = +0,25 xr/m3,

apeoMeTp AJas H3MEpPEeHHA IJIOTHOCTH BOALl ¢ alCoJIOTHOH
AQ5=0,5 KF/MS. |

4.3. Tlo pesyabraTaMm H3MepeHHNi 3a BpeMsl OTNYCKa TIPOAYKTA
cleAylliye mapamMeTrpnl (cpefHHe apHbMETHUYECKHE 3HAYEHHS):

00BEMHYIO AOJIO BOALl B He(TH ¢3=0,7% (1m0 o6beMy);

KOHLIEHTPAUHIO XJOPUCTHIX coJieli B HepTH Wxc=1,2 Kr/m3;

NJIOTHOCTb BOARL, cojaepxKaiieiics B HehTH 0= 1050 xr/Mm3.

4.4, MaccoBas [0/ MeXaHHYeCKHX mNpHMecefi B HedTH NPHHEMAETCS PABHOM
npeneabHoMy 3HadeHHIO mo 'OCT 99656—76, wuy=0,05% (mo macee).

4.5. Ilpn npumeReHHH oGBEMHO-maccoBoro Meroaa {cM. m. 1) mMaccy Hedrh
HETTO OnpenenasdioT no ¢opMmyde (9) npuaoxkenHus 2:

NOrpeIHOCTHIO

BBIYRCJIAIOT

my=—687344.781 [14+8-10~*.(30—32)] - [141,2-1073. (5, 4—5,5) | X

0,025 0,7
]— —— | —687344 104, (30— ==, —
x( 2_]00) [148-107%. (30—32)] ( 00 1050+1,2)

=530671229 xr=>530,7 ThBIC. T.
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46. Ilpyr npuMeHeHHH THApPOCTAaTHYECKOro MerojAa (CM. n. 3) MNPEeEZBAPHTEJLHO
OIpelefaIoT: |

Ep 74200

- —785.9 KT /M3,
g(-H;—HHl ) 9,815(10,972—1,353) r/

P=

Maccy ﬁecI)TH B 3TOM cJjayudae omnpegensiior nmo ¢dopmynae (10) npunoxenus 2:
0,7
100

] —

785. 9 '(1“2-100 )=
—7215586.5 kr=7,216 THC. T.

4.7, Tlpn onpejeneHHH NOrpelIHOCTeN MeTOAOB YYHTHIBAETCS, UYTO OHH MAOCTH-
raloT MaKCHMyMa IpH MAaKCHMMaJbHO AONYCK2EMHX 3HAUEHHAX IJIOTHOCTH BOAH P_»

COAEPXKaHHA BOAL (p H KOHUEHTPANHMH XJOPHCTHIX COJieH Wi B He(QTH, TIpH
MAaKCHMAJIbHOM MPEBHIICHHH TeMNEpaTypH ¢, HaX TeMInepaTtypod !, H MHHHMaJb-

HO HONyCKaeMOM 3RaueHHH IIJIOTHOCTH He(dTH @, KOTOphHle MAOJKHEI YKa3HBAaTbCA B
MBH.

4.7.1. B paccMatpuBaeMOM cayuae, nanpumep, 8 MBU 3agans:

pamx=1120 KT/M3; @y =1%; wxcmax=l,8 KT [M3;

omin=780 kr/m3; u (f{p—it,)=—10°C.

4.8. TorpemHocTe 06HEMHO-MACCOBOTO  METOAA H3MepeHHs  Maccel HedTa
HeTTO no dopMmyJde (11) NMpunoKeHHA 2:

1

ST VS S

1—8-107*-10 1
0 100

), 2
(-—]-]-9— -0,18) +o,252]- 1002
4.\ 100 10, 12=0,50% .
780——— 1120—1,8

100

48.1. I'lpnu npuMeneHHn oGBEMHO-MAcCOBOrO CTAaTHUECKOro Merofa (cM. 1. 2)

'PEIIHOCTL  OIpelesloT Takxe no ¢opMmyae (11) npHaoxeHHs 2, OIAHAKO
rpebyeTcst ONpemejaHTh NOTPEINHOCTL KOCBEHHOro H3MepeHHs oObema AV, Koropyio
PacCYHTHIBAIOT 110 dopMYyJe:

2 2
AV=+ AK&ME@F_ ﬂL:
Vigpax— Vs V' (H—H; )i

11112, 124-3566,4  0,0122.1000
— 2" , =O,215 F-
'*"/ O 7545,72 & »
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49. as pacuera NOrpelIHOCTH THAPOCTATHYECKOrO MeETOAAa HM3MEPeHHS MAacCH
HepTH INpeABAPHTENLHO ONpEReJsiOT abCOMIOTHYIO HOrpPeliHOCTh H3MepeHHs ILIOT-
HOCTH (cMm. m. 3)

-
b =k / Pimaxﬁp(‘_J’l)max 2 ald 2+ — :l__..
p—_ e ——— » B - a _—'

]/ & (Hi=Hy ) 100 ) (H—H; 1) e

"

"T101290.8—27432.91Z T, 0,353 \2 0,012 ]
— e e e et . e A T =3,257 KT Ma-
. il/ [9,815 (12—3,25)] [( 100 ) T 123, 25): /

[TorpemiHocTh rHApPOCTAaTHYECKOr0 MeTOJAa H3MepPeHHS MacCH He(hTH HeTTo BH-
YHCASAIOT N0 ¢popmyne (12) NpHAOKeEHHA 2.

{1 2 3 9572 1-1120 2
[( 100 '“20) 7804 +( 780100 '0’]3) N

[1_-—-‘ 112041 3)]
780 ( 100 ’

1,0-1,0-0,5 \2 | 2
- —_— . 1002
( 780-100 ) +( 780 0’25) ] 100

+——*——-—'i————r-—-—“-———2-———-—[- 0,12=0,589% .
[1-. — (—-——-.nzo_m,a)]

Amy=+1,1 0,422

780 \ 100
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