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ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
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mexHUYeCKoOMYy pez2ynuposaHuro U Mmemporsoauu 8 cemu IHmepHem
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N3MEPEHNUN apeoMeTpoM U nporpamMmma (Tabnuubl) NpuBeaeHUA NNOTHOCTU HePTEenpoayKTOB K 3adaHHOW
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P E K O M E R O A UL N N n O M E T P O N1 O T N W

[ocynapcTBeHHasa cuctema obecnevyeHnss eQUHCTBa U3SMEPEeHUN
HE®Tb W HEPTEINPOLAYKTDI

JlabopaTopHble MeToAbl U3MepPEeHUA NNTIOTHOCTU, OTHOCUTENTbHOU NNTOTHOCTU U NNTIOTHOCTMU
B rpagycax API

State system for ensuring the uniformity of measurements. Crude petroleum and petroleum products. Laboratory
methods for determination of density, relative density and API gravity

[laTta BBegeHnsa — 2011—07—01

1 Ob6nacTb NpUMeHeHus

HacToswmne pekomeHaaunn yctaHaBnmMBaroT nadbopaTtopHble MeToAbl U3MEepPeHMNs NNOTHOCTU, OTHOCU-
TeNbHOW NIOTHOCTU N NNOTHOCTU B rpagycax APl HedpT, HedpTenpoaAyKTOB UMK cMecen HeTU U XNOKUX He
HepTAHLIX NPOAYKTOB (Aanee — HedPTb U HEPTENPOAYKThI), UMeloL X AaBreHne HacbliweHHbIX napos (AHI1)
He bonee 101,325 klla.

[TNOTHOCTL HEMTU U3MEPSAIOT apeoMeTPUYEeCKUM, NMMKHOMETPUYECKUM U BUOpauMOHHBIM MEeTOAOM
npu ctaHgapTHou Temnepatype (20 °C nnn 15 °C). JonyckaeTca N3mMepdaTb NIIOTHOCTb HERTU NpK TeMmnepa-
Type, YyCTaHOBMNEHHOW UCXoad U3 PUINKO-XUMNYECKNUX CBOUCTB UCTILITYEMOU XKUOAKOCTU, NNOO DNN3KOU K TEM-
nepaTtype usmepeHusa obbema XUakocTn, Nocne Yero nokasaTtenu NpMBOasiT K cTaHAapTHOW TeMmnepaTtype, ¢
NCMOMNb30BaHUEM TabNUL, NPUNOXKEHUA K pyKOBOACTBY [1] unn no pekomeHgauusm [2].

HacTtoslme pekoMmeHaaLumn AonyckaeTcs NPUMEHATb NP YYEeTHbIX onepaunsx.

2 HopMaTuBHbIE CCbINKN

B HacToawmMX pekoMmeHaaLUnsax UCrofib3oBaHbl HOPMaTUBHbBIE CChINKX Ha crneayowme cTaHaapThi:

[OCT P 8.563—2009 lNocypgapctBeHHast cuctema obecrnedyeHUss eauHcTBa UaMepeHunn. MeTtoaunku
(MeTodbl) N3MepeHUi

[OCT P NCO 5725-2—2002 To4HOCTb (NpaBUNbLHOCTbL U NMPeUn3InOHHOCTL) MeTOO0B U pe3ynbTaToB
namepeHunn. Hactb 2. OCHOBHOW MeTOa onpeaeneHns NOBTOPAEMOCTU U BOCNPOU3IBOAMMOCTU CTaHAAaPTHOro
MeToda nsMepeHni

[OCT P UCO 5725-6—2002 To4HOCTb (NpaBUNbHOCTL M NPEeLU3INOHHOCTL) MEeTOA0B U pe3ynbTaToB
namepeHu. Hactb 6. icnonb3soBaHue 3Ha4eHU TOYHOCTU Ha NPaKTUKe

[OCT P 51330.11—99 (M3K 60079-12—/78) 3nektpoobopyaoBaHne B3pbiBo3alwvLleHHoe. HacTb 12,
Knaccugpukaumua cMecei ra3oB 1 NapoB € BO3AQYXOM Mo 6e30nacHbIM 3KCnepuMeHTanbHbIM MakCcuManbHbIM
3a3opamM U MUHUMAanbHbIM BOCMIaMEHSIIOWNM TOKaM

[[OCT P 52659—2006 Hed1b 1 HedTenpoaykTbl. MeToabl py4Horo otbopa npob

[OCT P 53228—2008 Bechl HeaBTOMaTu4deckoro aenctemd. Hactbe 1. MeTponormyeckme n texHmn4ec-
Kne TpedboBaHusa. cnblTaHns

[[OCT 8.207—76 [ocypapcTBeHHas cuctemMa obecneveHuss eauHCTBa UaMepeHun. INpsimble M3MepeHuns
C MHOrOKpaTHBIMW HabntoaeHuamu. Metoabl 0b6paboTkm pesynbtatoB HabntogeHUn. OCHOBHbIE MONMOXKEHUS

U3paHune odbmumnanbHoe
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[OCT 12.0.004—90 Cucrtema ctaHgapToB besonacHocTu Tpyaa. OpraHmnsaunst odbydveHnsa besonac-
HOCTK Tpyaa. OOLMe NONOXEHUS

[OCT 12.1.005—88 Cucrtema ctaHgapToB besonacHocTU Tpyaa. Obwne caHUTapHO-TUTMEeHNYEeCcKme
TpeboBaHUA K BO3AyXy paboyen 30HbI

[OCT 12.1.007/—76 Cuctema ctaHagapToB be3zonacHOCTU Tpyaa. BpeaHble BelwlecTBa. Knaccudpuka-
s 1 obwmne TpedboBaHna Be3onacHOCTU

[OCT 400—80 TepmomeTpbl CTEKNSAHHBIE ANA UCNbITaHUN HedpTenpoayKToB. TexHn4yeckme ycrioBuUg

[OCT 1756—2000 (MCO 3007—99) HedTtenpoaykTtel. OnpegeneHne gasneHnUs HacklLWEeHHbIX NapoBs

[OCT 2517—85 HedTb M HedTenpoaykTel. MeToabl oTbopa npob

[OCT 2603—79 PeakTuBbl. AUETOH. TexHU4Yeckmne yCcnoBus

[OCT 2652—78 Kanua buxpomat. TexHn4yeckme ycrioBus

[OCT 3900—85 Hed1b U HepTenpoaykTel. MeToabl onpegeneHnda NNOTHOCTU

[OCT 4204—77 Peaktusbl. Kucnota cepHada. TexHU4ecKne ycrnoBud

[OCT 6709—72 Bopga auctunnupoBaHHas. TexHn4eckme yCcroBus

[[OCT 8505—80 Hedpac-C 50/170. TexHHn4ecKne ycrnoBus

[OCT 18481—81 ApeomeTpbl U LUNUHAPLI CTEKNSIHHBIE. OBLWMe TeXHNYECKUE YCOBUS

[OCT 22524—77 TMUMKHOMETPLI CTeKNAHHbIE. TexXHUYecKkmue ycrnoBug

[OCT 25828—83 ['enTaH HopMarnbHbIA 3TANOHHBLIN. TeXHNYecKkne yCrioBus

[OCT 29230—91 (MCO 835-4—81) [llocyna nabopaTtopHada cteknaHHasa. [nneTkn rpagynpoBaHHbIe.
YacTb 4. [lMneTkn BbIAYBHbIE

[TpumevyaHune — [pyn NONb3OBAHUU HACTOALWMMUN PEKOMEHOALUMAMU LenecoobpasHo NpoBEPUTb AENCTBUE
CCbINOYHbIX CTAHAAPTOB B MHADOPMALIMOHHOW cUcTEME 0BLEero nonb3oBaHns — Ha odumumansHOM cante PengepanbHOro
areHTCTBa Nno TEXHNYECKOMY PETYIMPOBAHUIO N METPONOrMn B CETU VIHTEPHET NN MO €XErogHo nagaBaeMmomMmy MHopma-
LMOHHOMY yKasaTento « HaunoHanbHble CTAaHAAPTLI», KOTOPbLIX ONYONMKOBAH MO COCTOSAHUIO HA 1 AHBaps TEKYLWEro roga, u
NO COOTBETCTBYIOWUM EXEMECHAYHO U34aBaeMbiM MHPOPMALMOHHBIM yKa3aTensm, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnn cCbINOYHbIM AOKYMEHT 3aMeHEH (M3MEHEH), TO NPU NONb30BAHUM HACTOALWMMN PEKOMEHAAUNSIMN, CreayeT PYyKOBO-
ACTBOBATLCSH 3aMEHAWUM (M3MEHEHHBIM) AOKYMEHTOM. ECnn CCbINOYHLIN AOKYMEHT OTMEHEH DE3 3aMeEHbl, TO MONOXe-
HME, B KOTOPOM AaHa CCbINIKa Ha HEro, NPUMEHSAETCH B YacTW, HE 3aTparvuBaloLLEN 3Ty CCbITIKY.

3 TepMuUHbLI N onpegeneHus

3.1 B HacToawmMx pekomeHAaLUAX NPUMEHEHbI cneayroLllme TepMUHbI C COOTBETCTBYIOLWMMK ornpeae-
NEeHNAMM:

3.1.1 nnoTHocTb (density): OTHOWeHMe Macchl BellecTBa K 3aHUMMaeMoMy UM 0Dbemy.

MpumeyaHu e—.[ns BblpaxxeHUsi NNOTHOCTU B cucteme CU npuHaTa egunmua kr/m>. MeHee npeanoyTuTenbHO
NCNONb30BaAHWUE eanHunU: Kr/n nnwv r/mn.

3.1.2 oTHocUTenbHada NNOTHOCTDL (relative density): OTHowWeHMe Macchl A4aHHOroC obbemMa BeLWecTBa
Nnpn onpeaeneHHon TemnepaTtype K Macce paBHoro odbema YnMcTom Bodbl NMpn TOU XKe U oTNUYarLLENCH OT
Hee TeMmnepaTtype. Oba 3HaveHNa TemnepaTypbl yKasblBaOT NpU 3anicu pesynbTaTos.

Tpumep— (20/20) °C, (60/60) °F, (20/4) °C.

3.1.3 nnotHocTb B rpapycax API (°APIl): CneumnanbHasa pyHKUMA OTHOCUTENBbHOW NNOTHOCTU (YAeNb-
Horo Beca) (60/60) °F, KOTOpYI0 BbIYUCIAIT No oopmyne

[ 1415 ° (1)

> APl = - 131,5.
. y0.8ec(60/60) F,

[Tpy 3anncK pe3ynbTaToOB CTaHOAPTHYO TeMNepaTypy He yKasbiBaloT, TaK KaK B ornpeagerieHne BKIYeHa
TemnepaTtypa 60 °F.

3.1.4 HaOnwaaeMmble nokazaHuAa (observed values): lNokazaHuna apeomeTpa, Habnwagaemble Mpu
TemMnepaTtype, oTnnyaroLlencs oT yCTaHOBNEHHOW cTaHAapTHOW TeMnepaTypbl, HO OHU He ABMAITCS 3HaYe-
HUAMW NIIOTHOCTWU, OTHOCUTENBLHOW NIOTHOCTU UMK NNTOTHOCTU B rpagycax APl npu gpyrnx temnepaTypax.

3.1.5 cTaHgapTHble ycnoBuA (standard condition): Ycnoesusd, cooTBeTcTBYOWME TemnepaType 20 °C
nnn 15 °C n n3bblToMHOMY AaBNEHUIC, paBHOMY HYIIO.

2
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4 TpeboBaHuA K KBanudukaLum onepaTopoB

K BbINONMHEHUIO N3MepeHU A0NYCKaroT NNL;

- NpolwlegLmnx, B yCTaHOBNEHHOM B HEPTSAHOW OoTpacnu nopsiake, odydeHne U CTaXXMPOBKY NO cneLnans-
HOCTU, MNONYYMBLLUUX KBanugukauuno nabopaHTa, TOBApHOro oneparopa, oneparopa aBToMaTUYECKON 3anpa-
BOYHOWU cTaHUuMK (A3C) N MerLnMX OoNycK K CaMOCTOATENbHON paboTe;

- NI3YUYMBLUNX HACTOALWME pekoMeHaaumMmn, MHCTPYKLWK Mo 3KcnyaTaunum NnpuMeHaeMbIX CpeacTB U3Me-
PEHMNA U BCNOMOTraTeNbHbIX YCTPOMUCTB, NPUMEHSAEMBLIX NPU BbINMOMHEHNN N3MEPEHNN.

5 TpeboBaHMA 6e3onacHOCTK

5.1 T'lpwn BbINONHEHNN N3MEPEHUN NNOTHOCTU HEPTU N HePTENPOAYKTOB BOSMOXHO Hann4mue cneayto-
LLIMX oNacHbIX U BpedHbIX NPOU3BOACTBEHHLIX PaKTOPOB:

- obpa3oBaHne B3PbLIBOONACHON cpeabl;

- CMecCb NapoB HePTU N HEPTEMNPOAYKTOB C BO3AYXOM MO CTeNneHM B3PLIBOONACHOCTU OTHOCUTCS K KaTe-
ropun Il A-T3 no NrOCT 51330.11;

- 3ara3oBaHHOCTbL BO3ayXa pabo4ein 30HbI.

[0 cTeneHn BO3OEeNCTBUA Ha OpraHU3M venoBeka (TOKCUYHOCTU) HeddTb, B 3aBUCUMOCTU OT coepXa-
HUSA B HEW cepoBoaopoada, OTHOCUTCS K 3-MY Knaccy ONacHOCTU BpeaHOro BellecTBa («yMepeHHO onacHoe»)
NN 2-My Kraccy onacHOCTU («BblCOKoOMacHoOe» ), HedpTenpoayKTbl OTHOCATCA K 4-My Kaccy OnacHOCTU No
[OCT 12.1.007.

5.2 CopepaHue BpeaHbIX BELLECTB B BO3aAyxe paboyven 30HbI He A0MKHO NpeBbIllaTh YPOBHSA nNpeaenb-
HO gonycTumMblX koHUeHTpauun (MNAK), yctaHoBneHHbIX B FTOCT 12.1.005.

5.3 lNomelneHna ansa paboT ¢ HedpTbio N HeTeNnpoaAYKTaMKU ACTKHBI ObITb 000pYyAOBaHLI 0OLLIE0DMEH-
HOW BEHTUNAUMEN.

5.4 Jlnya, npuBnekaemsole K BbIMONMHEHUIO N3MEPEHUN, OOITKHbI;

- MPOUTU UHCTPYKTaXK No TexHuKe besonacHocTn B cooTtBeTcTBUM ¢ TOCT 12.0.004;

- cobntoaaTth npasuna TeXHUKKM 6e30nacHOCTU U NoKapHON Be3onacHOCTU, YCTAaHOBMNEHHbIE Al OO bek-
Ta, HA KOTOPOM MPOBOAAT U3MEPEHUS.

5.5 Ona paboTHUKOB, NPOBOAALLNX U3MEPEHUA B COOTBETCTBUM C HACTOALLEN pekoMeHaaunen, OoMK-
Ha ObITb paspaboTaHa MHCTPYKLUS NO OXpaHe Tpyaa, KOTOPYIo YTBEPKOAaeT PYKOBOAUTENb CTPYKTYPHOIO Nnoa-
pasgeneHus.

PekomeHaaLun AomkHbl ObITb A0OBeAEHbl A0 UCNONHUTENEeN Noa poCrnuch.

6 YcnoBusa namepeHun

6.1 MNpn BLINOAHEHUN N3MEPEHUA MNOTHOCTU HeddTU U HedTenpoayKToB B nabopaToprn OOSTKHbI
BbINOMNHATLCA crieayloume ycnoBus:

- TeMnepartypa oKkpyXarwLlero sosgyxa B nomMelleHnm nabopatopum . . . . . (20 £95) °C;
- aTMocepHoe AaBneHne. . . . . . . . . . . . . . . . o e ... (101,3 £4,0) KIMa;
- OTHOCUTEJIbHasA BNa)XHOCTb OKpyXXatoLlero Bo3ayxa

B nmoMeLwleHun nabopatopun He bonee . . . . . . . . . . 80 %.

6.2 [lpn BLINONHEHUN N3MEPEHN NNOTHOCTIA Hechm 7 HerTeI'IpOJJ,yI{TOB B MecTe oTbopa npod (Ha A3C,
B Onokax nsmepeHusa kadectsa (BUK) n HedpTebaszax) B NpoTOKON N3MEPEHNA BHOCAT TeKylme 3HadYeHUs
aTMoCcdepHOro AaBneHua, TeMnepaTypbl oKpyKatowWero Bosayxa 1 BNaXHOCTH.

7 OnpepeneHve NNOTHOCTN apeoOMeTPUYECKUM MEeTOA40M

MeToa onpeaeneHnsa OCHOBaH Ha AEUCTBUKM TMAOPOCTAaTUYECKOro 3akoHa ApxmMmeaa — rnydouHa norpy-
XeHUSA Tena B XXUAKOCTb 3aBUCUT OT NITOTHOCTU XXUOKOCTH.

7.1 TepMoOMeTp NorpyxatoT B LMNMHAP, 3aNONHEHHbIA NoAroTOBNEHHOW MPpobon UCNLITYEMOrO NPOAYK-
Ta, U NepeMeLlnBaoT Nano4ykon A4ns BeipaBHUBaAHWUS TeMNepaTypbl U NIOTHOCTU MO BCEMY 0OBbLeMY LunnHapa.
3anuMceiBatoT NokasaHuga TepMomMeTpa. 3aTteM nomMellaoT B ULMNMHAP apecMeTp U Nocrne npekpalleHnsa Kone-
DaHMN CHUMAIOT NnoKkasaHus co WKanbl apeomMeTpa. [MokaszaHust No WwKane apeomMmeTpa NPUBOOAT K cTaHaap-
THOW TeMnepaTtype no pykosoacTBy [1] n pekomeHgaumam [2].
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8 CpeacrtBa namepeHun, BcnomMmorartenbHoe odopyaoBaHne U peakTUBLI

8.1 ApeomeTpbl Ana HedTn cTeknsHHble Tuna AH unn AHT-1 ¢ ueHon aeneHma 0,5 kr/m3 no
[OCT 18481 n apeomeTphl, oTrpagynpoBaHHble npu 15 °C no [3]. ApeoMeTphl, oTrpaaynpoBaHHble B eANHU-
LlaX OTHOCUTENbHOW NMOTHOCTU U NNOTHOCTU B rpaaycax AP| B cooTBeTCTBUM CO cneymndpmnkaymmamm no [4] nnu
no [5] (cm. Tabnmuy 1).

[onyckaeTca NPUMEHATL aHanornyHble apeomMeTphbl, YAOBMNETBOpsALWMe TpeboBaHUAM HaCTOALLUX
pekoMeHaauunn.

Tabnwunuya 1

EanHuua uamepeHum [lnanasoH namepeHum LleHa neneHus [TorpelHoCTL [TonpaBka HA MEHUCK
r/cm® npm 15 °C vnm 20 °C 0,600—1,100 0,0005 + 0,0003 + 0,0007
0,600—1,100 0,001 + 0,0006 + 0,0014
Kr/m® npm 15 °C nnmn 20 °C 600—1100 0,5 + 0,3 + 0,7
600—1100 1,0 + 0,6 + 1,4
(60/60) °F 0,600—1,100 0,0005 + 0,0003 + 0,0007
0,600—1,100 0,001 + 0,0006 + 0,0014
0,650—1,100 0,0005 + 0,0005 —

8.2 TepMOMeETp PTYTHbIN CTEKNAHHbIM NabopaTopHbin TUna T11-4 ¢ ueHon aenexHus 0,1 °C no [6] nnu

TepMOMETP CTeKNAHHBIM ANnda UucnelTaHUMKU HedpTenpoayktoe Tuna THUH 5 ¢ ueHon geneHma 0,1 °C no
[[OCT 400.

[TpunmeyaHune—B cnyvae npumeHeHus tTepmomeTpa no OCT 400 oH gornxeH bbITb OTKANMBPOBAaH Ha MNOMHoe
NOrpy>XeHune.

[lonyckaeTca NpUMeHATb UMPPpOoBLIe TepMOMETPbl C YHUPULMPOBAHHBIM BbIXCOAHBIM CUMHANIOM, YOOB-
neTeopsawLwmne TpedboBaHUAM HACTOALLIMX peKoMeHaaLniA.

8.3 ApeoMeTpbl U TEPMOMETPLI ACIMKHblI UMETb CBUAETENbLCTBA O NMOBEPKE.

8.4 LlnnuHap anga apeomeTpa MOXeT ObITb U3rOTOBMEH U3 NPO3PaYvYHOro cTekna B COOTBETCTBUN € Tpe-
ooBaHUaMKU TOCT 18481 nnn ABYCTEHHBLIM TEPMOCTATUPYEMBIM, CNeLnanbHO N3roTOBMNEHHBIM AN U3Mepe-
HAW NMIOTHOCTWU apeoMeTpoM. BHYTpeHHUA aAnameTp uunuHapa AoKeH ObiTe O0nbLIe BHELWHEro AnameTpa
apeoMeTpa He MeHee YeM Ha 25 MM U BbICOTa A0TKHA ObITb Takon, YTOOLI NpU NMOTrpy>XeHNUN COOTBETCTBYIOLLE-
ro apeoMeTpa B UCMbITYEMYIO NPODY XKMAOKOCTU 3a30p MeXay OCHOBaHMEM apeoMeTpa U AHOM uunuHapa
COCTAaB/AN HE MeHee 25 MM.

8.5 KOHCTpyKUMEN BO3AYLUHOIO UMM XUOKOCTHOMO TepMocTata AofmkHa ObiTb obecnevyeHa BO3MOX-
HOCTb pasMelleHnda LunuHapa ansa apeomeTtpa. B cnydyae ncnonb3oBaHUs XXMOKOCTHOIO TepMocTaTa YPOBEHb
MOBEPXHOCTU UCMBITYEMON XUAKOCTU B UMNUHAPE A0MKEH ObITb HMXKE YPOBHS MOBEPXHOCTU XKUAKOCTU B TEP-
MocCTaTe. TeMnepaTtypy XNOKOCTW B TepMocTaTe NoaaepKmBatroT ¢ norpelHocTbio He bonee 0,2 °C B TeueHune
BCEro npouecca nsMepeHus.

8.6 Mewanka, narotToBneHHaa 13 ctekna, 4omkHa obiTb ANIMHOMN He MeHee 400 mM.

8.7 dnnbTpoBalbHaa dbymara.

8.8 LUTtaTuBbl ANg 3akpenneHns TepMoMeTPOB B PUKCUPOBAHHOM MOJIOXKEHUN B LUNUHAPAX.
8.9 EMKocTb Ans otbopa n nepeHoca npobbl HedpT N HedTenpoayktoB no FOCT 2517,
8.10 beHsunH-pactBoputenb bP-2 «["anowa» no [7].

8.11 Hedpac- C 50/170 no TOCT 8505.

8.12 Boaa guctunnuposaHHaa no [OCT 6709.

8.13 Tpybka pesnHoBas NN cUNMKoHoBasA NMOO Apyroe yCTPOUCTBO, NO3BONSAOLLEE NepeHecT Npoby
3aKpbITbIM CNOCOBOM.

[onyckaeTtca NpUMMeHsITb Apyrue aHanornyHble no HasHavYeHUo cpeacTBa U3MEPEHUI N TEXHUYECKUE
cpeacTBa, AOMNYLIEHHbIE K MPUMEHEHUIO B YCTAHOBNEHHOM NOPSAAKe, eClin UX XapaKTepUCTUKN aHanorn4vHbl
TPebOBaAHUSIM, YKa3aHHbIM B HACTOALLMX pEeKoOMeHaAaLuMsIX.

4
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9 lNMoAarotoBKa K BbINONMHEHNIO U3MEPEHUN

9.1 OT6op npobbl HedpTM M HedTEenpoAYyKTOB ANsl aHanu3a B COOTBETCTBUM C TpeboBaHUAMMU
[OCT 2517, nmetolnx gaBneHue HacblleHHbIX NapoB He bonee 40 kla npoBoasAT B OTKPLIThIM cocya, 0TOOP
npob HedbTN U HedpTENPOOAYKTOB C AaBleHUeM HacbllweHHbIX napoB bonee 40 klla — B 3aKpbITLIN cocya.
O6beM nNpobbl AomKeH BbiTh He MeHee 2 Am3. MNepen 3anonHeHneM USMepUTENLHOTo LMnnHApa Npoby Aensr
Ha ABe 4YacTu.

9.2 lNpn namepeHnn NNOTHOCTK, BO U3DeXXaHne oLLINMDOK 13-3a NOTEPU NETrknx dopakumn, nerkonetyyme
obpas3ubl HePTU N HedpTENPOAYKTOB OTOMPAIOT C NOMOLLLHO NPODOOTOOPHUKA ¢ CUOHOM. B crniydyae ero oTcyT-
CTBUS OCYLLECTBMAT ObICTPLIN NepeHoc 0TobpaHHOW NPodLI B OXNa)XaAeHHbIN 40 TemnepaTypbl 2 °C 1 HUXe
KOHTeuHep. lNepemelnBaHme Npod OCYLLECTBNSAIOT B 3aKpbiTOM KOHTeUHepe. [Nepea namepeHUamMm nnoTHOC-
TW HEe pekoOMeHayeTCs nepemMellunBaTh TsKenble OBUTYMUHO3HBIE CMECH.

9.3 lNpoby, oTobpaHHYO C NOMOLLBIO aBTOMaTUYECKOro NPobooTOOPHNKA B KOHTENHED NPOOOOTOOPHM-
Ka, nepemMeLlnBaT MUKCEPOM, npeaHasHavyeHHbIM AN nepemMellnBaHnsa npodbl B KOHTenHepax AaHHOro
TUna. AAnga nonyvyeHus npeactaBUTenbHOW NpodLl N3 pe3epByapa Ans NpoBeaeHMNs UCTIbITaHUA HePTb U Hed-
TenpoayKTbl HEOOXOAMMO CMELUNBAaTL B 3aKPbITOM KOHTeNHepe be3 HapyLleHUs repMeTUYHOCTMN.,

9.3.1 HedTb C BLICOKMM coaepkaHuemM napaduHa (bonee 6 %) — ecnu temnepaTtypa noTepm Tekyyec-
T HepTKU okoo 15 °C, To Nnpoby HarpesatoT Ao TeMniepaTypbl Ha 9 °C BbilLe TeMnepaTypbl NOTEPU TEKYHECTN.

9.3.2 EcnuHedTenpoayKkT umeeT TemnepaTypy 3actbiBaHUA okono 10 °C, unu temnepaTtypy NOMyTHe-
HUAK, N TeMnepaTypy Havana kpuctannusaunm okono 15 °C, 1o npoby HarpesatoT Ao temnepatypbl Ha 9 °C
BblLLie TeMnepaTypbl 3acTbiBaHUA UMK Ha 3 °C Bbille TeMnepaTypbl NTOMYTHEHUA UMK TeMnepaTypbl Havana
Kpuctannmsauum nepen cMellMBaHUEM.

9.4 ApeomeTp, umnuHap, NpobooTOOPHUK N 0DopyaoBaHUe, NPUMEHAeMoe MPU U3MEePEeHUsIX, MOIOT
HedopacoM Unu ropsaven Bogon, ononacknuparT AUCTUNNMPOBAHHOM BOAOW U cyllaT Ha BO3gyXe.

10 BbinonHeHne namepeHun

10.1 TemMnepaTtypa UCNbITaHUU

10.1.1 OOGpaseL NpodLI ACBOAAT A0 TeMnepaTypbl UCMbITAHUA, KOTopas A0MmMKHa OblTb TakoW, YTOOb
npoba bbina goctaTtodvHo Xuakon (Ha 9 °C Bblle TemMnepaTypbl 3acTbiBaHUA), HO He ropsaden (He bonee
40 °C), 4TobhbI He BbI3BATb MNOTEPHO Nerkux dopakLun.

[TpumevyaHwms

1 T1NOTHOCTL, OTHOCUTENBHAs NNOTHOCTL MU NMOTHOCTL B rpaaycax APl onpegensieTcs apeomeTpom ¢ Hanbonb-
LWEen TOYHOCTbIO NPU TeMneparype, brIM3Kon K CTaHAAPTHOW.

2 Ob6beM M NMNOTHOCTb, OTHOCUTENBHYIO NMOTHOCTL M NNOTHOCTL B rpagycax APl KOpPeKTUpyoT No PyKOBOA-
cTBY [1] n pekomeHaauusam [2], OCHOBaHHbIM Ha CpeaHUX 3HAYEHUAX KO3IPPNUMEHTOB paclinpeHns Ans HeTU U HeTe-
NpoAaykKToB. Vicnonb3oBaHne KO3OMUUNEHTOB, NMPUBEAEHHbLIX B pykoBoacTBe [1] n pekomeHgaumsx [2] npu temneparype
NCMNbITAaHNUSA NPOBLI, NPUBOANT K YMEHBLUEHUIO PA3HOCTU MeXAY KOIDDULMEHTOM paclUMPEHNA UCTIBITYEMOW NPOobLI Npw
TeMneparype ncnbitaHnsa n Ko3hdnyneHTomMm Npu ctTaHgapTHON TEMMepaType.

10.2 U3MepeHUe NNOoTHOCTHU

10.2.1 UnnuHap ana apeomMeTpa ycTaHaBNUBAIOT Ha POBHYIO, TOPU3OHTaNbHYIO NOBEPXHOCTbL B MECTE,
rae HEeT CKBO3HSAKOB 1 TeMrepaTtypa oKpyKatoLlero Bo3ayxa He nameHseTcst bonee yem Ha 2 °C BO BpeMsi Nnpo-
BeJeHUs1 UCnbiTaHn. Ecnu Temnepartypa UCMbITYEMON NPoDLI OTNINYAETCH OT TeEMNepaTypbl OKpYKatoLero
Bo3ayxa bonee 4yem Ha 3 °C, MCNONb3yOT TepmMocTaT, UToDbl COXpaHUTb MOCTOSIHCTBO TemMnepaTtypbl B
npoLecce NsMepeHUn.

[1poOYy NepeHoCsT B YNCThLIWA, CYXOW LIUNMMHAP ANg apeoMeTpa 3akpbiTbiM CNocodoM Npu NOMOLLKU TPYO-
K1, ONyLEeHHOW A0 AHAa, YTobbl M3bexaTb 0bpasoBaHMs BO3AYLIHBIX NY3bIPbKOB M 0becneunTb MUHUMansHOoe
ncrnapeHne HU3KOKUNSLWMX dopakunn netyqymnx obpasLos.

10.2.2 llepen norpyxeHmem apeomMeTpa B UMNUHAPR YAANST Ny3blPbKX BO3AyXa C NOBEPXHOCTM NPOOLI
YUCTOW PUNBbTPOBaNLHON BymMaron.

10.2.3 TlorpyxatoT MeLwlasnky B UCMbITYEMYIO NPOBY, KOMOUHUPYSA BEpTUKANbHLIE NepeMeLleHNs C Bpa-
LLIeHMeM MeLlankn, 4YTobbl BLIPOBHATL TEMMNepaTypy nNo Bcemy odbemy uunuHapa. VssnekaroT Mellanky ms
UunuHapa. 3atemM NorpyXarwT B LMNMMHAPR nanodky Ans nepemMelinBaHus, gatynuk aBToMaTUYeCKOro TepmMo-
METpPa UM PTYTHLIN TEPMOMETP 3aKpennas ero 1ak, 4Tobbl y4acToOK WKanbl, COOTBETCTBYIOLMA TeMnepaType
McnbITyemon npodsbl, 6bin Ha 5—10 MM BbILE YPOBHS XXUAKOCTU. 3anUcbIBaOT TeMnepaTypy obpasua ¢ Tou-
HocTbio Ao 0,1 °C 1 n3BneKkarwT TepMOMeTP U3 LunnHgpa.
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10.2.4 B 3aBUCUMOCTU OT PUIUKO-XUMUYECKUX CBOUCTB UCMBLITYEMOro NpoaykTa, npoby AoBOAAT A0
Temnepartypbl UCNbITAHUS, NPUBEAEHHOW B Tabnuue 2, 1 NepeHocsT B LUMNUMHAPR ANs apeoMeTpa.

Tabnwunuya 2

Bua ucneiryemoro npoaykra XapakTtepucTtuka npoaykra TemnepaTtypa UCNbITaHUU
Ilerkonetyumn [laBneHwne HacbiweHHbIX napoB HUXxe 180 klla | Oxna)gatT B 3aKpbITOM cocyae 4o
2 °C 1 HMXe
CpeaHen nety4yecTtu TemnepaTtypaHavana kmneHus He Boiwe 120 °C | OxnaxgatoT B 3aKpbITOM cocyae Ao

20 °C n HMXKe

CpeagHen neTydyecTn u BA3KMK | Temnepartypa Hadana I{MI'IEHMFIZ He Bblwe | HarpeBaloT 4o temneparypbl Hava-
120 °C, BsskocTb 6bonee 10000 mm“/c npn 20 °C | na Teky4ecTu

Henety4nu Temnepartypa Ha4vana kuneHus eoiwe 120 °C McnbiThiBAOT NpU Nodon Temnepa-
Type He Bbiwe 90 °C

B cnyyasx, He npuBeAeHHbIX B TabnuLe 2, Nnpody BLIAEPKUBAIOT NMPU TEMNEPAaTypE OKpyKatoLen cpeasl
00 OOCTWXKEeHNA TeMmnepaTtypbl UCNbITAHUN.

10.2.5 ApeomeTp DepyT 3a BEPXHUN KOHEL, CTEPXKHS, CBODOAHBLIN OT WKarbl, U NOrpyXatoT ero B UCTbI-
TyemMbli obpaseL, Ao TexX Nop noka Ao npeanonaraeMon 0TMEeTKN apeoMeTpUYecKon LKanbl He OCTaHeTCS
2—3 geneHud, 3atem OTNycKalT CTepXeHb Nerkum BpalwatensHbIM ABvkeHUeMm. [pn 3ToM apeomMeTp He
OOMKeH KacaTbCsl CTEHOK LUNMHAPA U YacTb CTEPXKHS, pacnonoXeHHas Bhille YPOBHA NMOrpyXeHUd apeoMeT-
pa, ocTaBanacb CyXou n4nucTon. Anga npospadHbIX XXUOKOCTEN C HU3KOW BA3KOCTLIO NPOBepAoT PopMy MEeHUC-
Ka. [na 3Toro apeomMeTp NorpyxarwT NpUdnnMsnTenbHoO Ha 1—2 MM HUXe NONOXEHUSA PaBHOBECUS U 3aTeEM
BO3BpallaleT B HadanbHoe nonoXxeHue. Ecnu opopmMma MeHUCKa U3MeHAeTCd, oUMLLaloT LWKany apeomMeTpa
2—3 KannaMmu Hedgpaca WM MOBTOPAKT onepauuo Ao Tex Nop, noka dgopma MeHUcKa He nepecTtaHer
N3MEHSATBLCA.

10.2.6 [Ana Henpo3spadHbIX BA3KUX (KMHEeMaTudeckas BA3KoCTb 6onee 200 MMZ/c) XuakocTen apeomeTp
MeONeHHO MOorpyXXarT B XKMAKOCTb A0 NMonyvYeHUsa ctabunbHbIX NoKasaHUn apeoMeTpa.

10.2.7 Tlocne npekpalweHUa konedaHnn apeomeTpa CHUMAaKOT NOKa3aHWS LWKaNbl apeoMeTpa ¢ TOYHOC-
Toto o 0,1 Kr/m3.

10.2.8 [N npo3padHbIX XXMOKOCTEU OTCUET NokasaHU NpoBOAAT No NUHUAK pasgena XUAKOCTbIO LKa-
Nbl apeoMeTpa B COOTBETCTBUM C PUCYHKOM 1, MpKM 3TOM NONOXKEHWEe rnas Habnwoagatensa gomKHO ObITb Ha
YPOBHE MeHuUcKa.

T — XNOKOCTh, 2 — TOYKa 3anucu nokazaHun, 3 — ropu3oHTalbHas
NOBEPXHOCTh, 4 — MEHUCK

PUCYHOK 1 — [okasaHune wkanbsl apeomMmeTpa 4nsda npo3pavHbIX Xua-
KOCTEW
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10.2.9 [na Henpo3payHbIX XKUOKOCTEN (PUCYHOK 2) NnoKasa-
H/AEe LWWKanbl apeoMeTpa CYUTLIBAKOT MO BEPXHEMY Kpak MeHWUCKa
(Npy STOM NONOXeEHMe rnas Habnaatena 4OMKHO ObITb Ha YPOBHE
MeHucka). ['lpn ncnonb3oBaHUM apeocMeTPOoB, rpagynpoBaHHbIX No
HKHEMY Kpalw MeHWUCcKa, B Moka3aHUA apeoMeTpPOB BBOOAT
MonpaBKy Ha MEHUCK B COOTBETCTBUU C Tabnuuen 3.

Tabnwya 3 —llonpaBkn HA MEHUCK

[nanasoH namepeHun
NNOTHOCTU. KT 3 LleHa aenerHus wkan.l [TonpaBka Ha MEHUCK
600—1100 0,5 + 0,7
600—1100 1,0 +14

10.2.10 llocne cHATUMA nNoKasaHUN apeoMeTp OCTOPOXKHO
BLIHAMAKOT U3 XMOKOCTWU, NOMeLWlaoT B UANUHAP TEPMOMETP UNK
OaTynK UMPPOBOro TepMoMeTpa U nepemMellmBaroT UCMBITYEMYIO
Npody XWOKOCTW, ABUrast Mellanky BepTuKanbHO. 3anucbiBatoT
TeMnepaTtypy mcneityemon npodel ¢ TodHoCTho Ao 0,1 °C. Ecnn
aTa TeMnepaTtypa oTnnyaeTcd OT nepBoHadanbHO U3MEPEHHON B
cooTBeTCcTBUU C¢ 10.2.3 Bonee yemMm Ha 0,5 °C, NOBTOPSAOT U3MEpe-
HAUS1 apeoMeTPOM U TEPMOMETPOM A0 TeX Nnop, Noka TemMnepaTypa
He cTabunusnpyeTtcs B npeaenax 0,5 °C.

Ecnn ctabunbHaa temnepaTtypa He MOXeT ObiTb obecrneye-
Ha, NoOMeLllaloT LMnuHAap Ang apeocMeTpa B TepMocTar.

7T — >KMOKOCTb, Z— TOYKA 3arnucu MnoKasaHwuw,
3 — rOPU30OHTAaNBLHASA NOBEPXHOCTD,

[TpunmevaHune—Ecnn Temneparypa WCMNbITAHWUS BbIlLE YEM 4 — MEHUCK
38 °C, TO apeomMeTpbl CO CBMHLUOBbLIMW Tpy3nnamMmu, 3anmTbiMy BOCKOM, MNO-
cne NPUMEHEHUN OCTaBMAT CTEKATb B BEPTUKANBHOM MONOXEHUN. PucyHok 2 — [lokasaHue Wwkanbl apeomeTpa

OMNS HEMPO3PaYvHbIX XKNOKOCTEN
10.2.11 Onepaunn no 10.2.1—10.2.9 noBTOPAOT, UCMOSb-

3ys1 BTOPYHO YacTb NMpobbl.

11 Ob6paboTKka pe3ynbTaToB U3MEPEHNNA

11.1 llokasaHuna apeomeTpa NepecUnThLIBaOT K CTaHAapTHLIM ycrnoBuam (npu temnepartype 20 °C nnu
15 °C) B COOTBETCTBUU C PyKOoBOACTBOM [1] n pekomMeHaaunamu [2].

11.2 3a pesynbtaT U3MepeHUs NNOTHOCTU UCTILITYEMOMN XXUAKOCTU NMPUHUMAIOT 3HAaYeHUe, BblYMACIIeH-
Hoe no 10.2.9. 3anuceiBaroT cpegHee U3 ABYX 3HAYeHUU TemMnepaTtypbl ¢ TOMHOCTLIO Ao 0,1 °C, 3anuceiBaroT
3Ha4YeHne NNOTHOCTU, NOoNyYeHHoe No apeoMeTpy ¢ ToYHOoCThLIo Ao 0,1 kr/m3, 0,0001 r/ecm® unn 0,1 °API.

Ecnun pacxoxaeHns Mexay nonyyYyeHHbIMU pesynbTataMmn MSMepeHnit NMnoTHOCTU B ABYX YacTsAX Npoo.l
He npeBbIWAateT r, 0ba pesynbTata U3MEPEHUN NPU3HAKT NPUeMnemMsiMiM U B KAYeCTBE OKOHYAaTENbHOro
HabnogaemMoro nokasaHus npuHUMaroT cpeagHeapudpMmeTnyeckoe sHauYeHne AByX NoKasaHuu.

Ecnun pacxoxxaeHusa mexay nonyyveHHbIMU NoKkasaHusaMy npobbl NPeBLILLAKT £, TO NMPOBOAST NPOBEPKY
npruemMnemMocT nokasaHun apeomeTpa B cooTBeTCcTBUM ¢ [OCT P NCO 5725-6.

Ecnn Temnepatypa nsmepeHua t NIOTHOCTU p ¢ UCTIBITYEMOWU XXUOKOCTU apeoMeTpPOM OTNMYaeTca oOT
TeMnepartypbl kanubposku f, = 20 °Cunn t, = 15 °C bonee, Yem Ha = 3,0 °C, B NnokasaHna apeomeTpa BBOAAT
nonpasKy Ha pacliMpeHue cTekna apeoMeTpa: py =Pt g5 K

[na apeomeTpoB, rpagympoBaHHbIX npn 20 °C, kKoaPUUUEHT K BEIYUACAIOT NO popMyne

K=1-0,000025(t — 20). (3)
[Ona apeomeTpoB, rpagaynpoBaHHbIX npu 15 °C, koadpdmnumeHT K BbIYUCIAIRT Mo popMyne
K=1-0,000023 (t- 15) — 0,00000002 (t - 15)2. (4)

11.3 OTKOppEeKTUpOBaHHbIE NoKasaHUA WKanbl apeomMeTpa No NMIOTHOCTU, OTHOCUTENTIbHOW NNOTHOCTU
M1 NNOTHOCTU B rpagycax AP| nepecunTeiBalOT K cTaHOQapTHBIM ycnoBuam (nNpu temnepatype 20 °C munu
15 °C), ncnonbsys tabnuubl namepeHus nokasartenen HedpTn U HepTeENPOOYKTOB B COOTBETCTBUM C PYKOBO/-
CTBOM [1] 1 pekoMeHaaumnamu [2].
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11.4 3HayveHune NIOTHOCTU B Kr/M3 NpeoBpasytoT B 3Ha4YeHWe NIOTHOCTU B /M1 UMK B K/ NyTem aene-
HUA Ha 103,

11.5 OKoHYaTenbHOEe 3HaYeHUe MMOTHOCTU, BbIPaXKEHHON B Kr/M3 npu cTaHgapTHOW Temneparype,
zanucoiBatoT Ao 0,1, BelpakeHHOW B Kr/n nnu B r/mn, 3anuceisatoT Ao 0,0001.

OkoH4YyaTenbHoe 3HavYeHue NNOTHOCTU B OTHOCUTENBbHBIX egUHULAX NMPpu ABYX CTaHOAPTHBIX TeMnepaTy-
pax 3anucoliBaroT ¢ TodHoCcTbio Ao 0,0001.

OKkoHYaTenbHOe 3HavYeHMe NIOTHOCTKU, BeipaXeHHoe B rpaaycax API, sanuceiBatloT ¢ TouHOCTBIO Ao 0,1
"API.

11.6 [lpn BBINOMHEHUN YUYETHBIX onepaunn nokasaHnga apeomMeTpa nepecynmTbiBaroT K YCIIOBUAM U3Me-
peHnsi obbema pq , Mo popmyne

P1,2 = P APE : 5)
= [+ B - Eap)I(1-7P)

rae pq o — 3Ha4YeHUs NIIOTHOCTU HedTU B MepBON U BTOPOW YacTaAX Npobbl No nokasaHUAM apeoMeTpa, nepe-
CYMTaHHbIE K YCNOBUSAM U3MepPeHNiA o6bema Unu NIoTHOCTU HeddTu, Kr/m3;

pap — MOKa3aHue apeoMeTpa C y4eTOM MonpaBKu Ha MEeHUCK, KI/M3;
K — nonpaBka Ha pacluMpeHue cTekna apeomMeTpa, Bblvucnaemada B COOTBETCTBUN C popMynamm (3) U
(4);
txp — NOKasaHWe TepMoMeTpa Npu N3MepeHNax NoTHOCTKU apeomMeTpoMm, °C;
B— ko3 PULUNEHT OOBLEMHOMO paclunpeHna HeT M HepTenpPoayKTOB, 3HAYEHNA KOTOPOro NnpuBeae-
Hbl B pekoMeHaauuax [2], npunoxeHue I (tabnuubl .1 n .2);
t— TemnepaTypa HedTU N HepTEeNPOAYKTOB NPU n3aMepeHuax odovema, °C;
v — KOSPPULINEHT CXKUMAEMOCTU HEPTU U HepTENPOAYKTOB, 3HAYEHUA KOTOPOro NpUBedeHbl B peKo-
MeHaauuax [2], npunoxenne B (tabnuubl B.1 1 B.2);
P — un3bbiTouHOE AaBneHne HedpTu Npu namepeHusax obbema (nnotHoctn), Mla.

[lepecyeT nokasaHuUX apeomeTpa nNo popmyrne (5) MOXHO NPOBOAUTL NMPU 3HAYEHUAX PA3HOCTU TEMIe-
paTyp (f— f{pp), He NpeBbiwawWwmx = 10 °C. Ecnn pasHocTb TeMmnepaTyp nNpeBbillaeT yKkasaHHble 3Ha4YeHus,
Ond nepecyeTta nokasaHUM apeoMeTpa UCMONb3YIOT NporpamMMy B COOTBETCTBUKU C peKoMeHadaunamu [2]; npwu
3TOM MNMonpaeKa Ha TemnepaTypHoe paclumMpeHune ctekna, U3 KOToporo N3roToBNeH apeoMeTp, BBOOAUTCSA aBTO-
MaTUYECKMN.

11.7 OueHKYy UCKNYaeMon cUcTeMaTuiyecKkon norpellHoOCTU namepeHnsa NNoTHOCTU HePTU U HedTe-
NPOAYKTOB apeoMeTpoM, 0OYCNOBNEHHYIO UcnapeHnem nerknx dpakuynm npu otbope 1 aHanunse npodbl, Npo-
BOOAT B COOTBETCTBUKM C NPUNOXKEHUEM A.

12 [loka3zaTtenu TOYHOCTU apeoMeTPU4YeCKOro Metoaa

12.1 lNpeaen noBTOPAEMOCTU (CXOAUMOCTD) F

[1Ba pesynbTaTta onpegeneHnid NMOoTHOCTU ABYX YacTeM UCMbITYEMON NPOOLI XXNOKOCTWU, NOMYyYEeHHbIE
OAHUM UCTIONTHUTENEM C UCNONb30BAHNEM OAHOI0 U TOro XXe 0bopyaoBaHMs NpM 0AUHAKOBbLIX YCIMOBUSIX, NPU-
3HaT JOCTOBEPHLIMU C AOBEPUTENBHON BEPOATHOCTLIO P = 0,95, ecn pacxoxaeHue mexay HAMKU He npe-
BblLLUAET 3HAYEHUN, yKa3aHHbIX B Tabnuue 4.

Tadbnwuwua 4 — CxoammocTb

[TpoaykT [nanasoH temnepaTtypbl UCnbiTaHuK, °C [lpenen NOBTOPAEMOCTH, kr/m>
[1po3payHbIN oT =2 0o 24,5 0,5
HenpoapadvHbin oT —2 Ao 24.5 0,6

12.2 lpeapen BocnpousBogumMoctu R

[1Ba pesynbTata M3MepeHnin NNOTHOCTU OO4HON NPODOLI UCMBLITYEMOW XNOKOCTW, NMOMy4YeHHbIE pasHbIMA
NCNONMHNTENSAMN B pasHbIX NabopaTopusax ¢ MCNOSMb30BaHMEM pPas3fMYHOro obopyaoBaHUs, NPU3HAKT OOCTO-
BEPHbLIMU C AOBEPUTENBHON BEPOATHOCTLIO P = 0,95, ecnun pacxoaeHuUe Mexay HUMKU He npeBbillaeT 3Have-
HUIN, YKasaHHbIX B Tabnuue 5.
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Tabnwuwya 5— Bocnpon3BognmMocTb

[TpoaykT [nanasoH temnepaTtypbl UCnbITaHuu, °C Bocnpon3soamMmocTs, Kr/m>
[1po3pavHbIn oT -2 o 24,5 1,2
HenpoapadHbin oT —2 0o 24.5 1,5

12.3 lNpepenebl gonyckaemon abCcontoTHON NOrPELHOCTM pesynbTata U3MepeHnin NoTHOCTU Npo3pau-
HOW NCNBITYEMOW XXUAKOCTU C AOBEPUTENBLHON BEPOATHOCTLIO P = 0,95 No HacToAaALWMM pekoMeHgaumnam — He
Bonee 1,2 kr/mM3, AnNa Henpo3pavyHom XUakocTu — He Bonee 1, 5 kr/m3.

12.4 PacwupeHHaa HeonpedeneHHOCTb U3MePEeHUU NMOTHOCTU UCNBLITYEMOW XUOKOCTU C KO3 PULM-
eHTOM oxBaTa Kk = 2 No HacTosWMM pekoMeHaaumsm — He 6onee 1,2 kr/m3.

[TpnmedaHune— naBA3IKOU CbIPON HEPTU N HEPTEMPOAYKTOR, a TAKXKE, ECNN TEMNEpaTypa NCnbiTaHUN BbIXO-
OWT 3a npegensl, NpuBedeHHble B Tabnuuax 4 n 5, gaHHble 0 XapakTePUCTUKAX TOYHOCTU OTCYTCTBYIOT U UX ONpPeaensioT
npu arrectaumm MeToanK U3MEepPEHNN KOHKPETHbLIX MPOAYKTOB.

13 OnpepeneHve NAOTHOCTU MUKHOMETPUYECKUM METOAOM

[TMKHOMEeTpUIECKUN MeToa onpeaeneHns nNnoTHOCTU XKMOKOCTU OCHOBaH Ha B3BELUMBAHUU XXUOKOCTU,
3aHMMatoLWen B NMKHOMETpEe U3BECTHbIN 00beM, HalaeHHbI MacCOBbLIM CMOCODOM.

MeToa npUMeHUM ANg cblpon HePTH, XKUAKNX U TBepAbIX HepTEeNpOaAYKTOB, a TakkKe ryapoHoB, acdalb-
TOB, OUTYMOB, KPpeO30TOB U CMECU 3TUX NPOAYKTOB ¢ HedpTENPOoAYKTAMUN, KPOME CKMKEHHBLIX N CYXUX rasos,
nony4vyaemelx Nnpy nepepadoTke HeTU, N NErkoneTy4nx XKMaKkocTeun, UMeLLNX Npyu TeMnepaTtype UCnblTaHUS
OaBneHMe HacblweHHbIX napoB no Peuagy (OHIT) donee 50 klla M KMHemaTUYeCKylo BA3KOCTb He bonee
40000 mm?/c.

13.1 Xunakuin obpasel, noMeLwaoT B MMKHOMETP, BblIAEPXKMBAIOT 40 AOCTUXKEHUA TEMNepaTypHOro pas-
HOBecUs Npn 3agaHHOU TeMnepaType 1 B3BELUMBAIOT.

[TNOTHOCTL paccyUTbIBAOT, onpeaenss pasHOCTb MONyYeHHOU MacChl MUKHOMETPAa C XXUAOKOCTbIO U
npeaBapuUTEnNbLHO onpeaeneHHoro KanmbpoBoYHOro pakTopa (Macca nycToro NMKHOMeTpa) ¢ y4eToM Nonpas-
KW Ha paBHOBECKE B BO3yXe.

14 CpepacrtBa namepeHumn, BCrnomoratesrnibHoe o6opyaoBaHue U peakTUBLI

14.1 TukHomeTpbl TUNOB TXK-1, TTXK-2, TXK-3, T no TOCT 22524

14.2 TepmocTaTt, obecnedmBarolivMi nogaepxaHne temnepaTtypbl UIMEPEHUS C MOTPELIHOCTbIO He
bonee 0,2 °C.

14.3 TepmoMeTpbl pTYTHbIE cTeknsaHHbIe Tuna TJ1-4 no [6].

14.4 Becbl HeaBTOMaTUYECKOro AencTBud cneumanbHoro knacca todHoctu no FOCT P 53228 ¢ makcu-
ManbHOW Harpy3kon 200 r n AeNCTBUTENBHOU LieHOW aeneHus wkansl d He bonee 0,1 mr.

14.5 Tunetkn no NOCT 29230 nnun gosaTtopel.

14.6 dyTnap Ans NMKHOMeTpa ¢ repMeTUYHO 3aKpbiBatoLLencsa NpodKoun.

[1TpwumeyaHwmne— [lonyckaercs npumMeHeHne cpeacTB 3aMepeHn n obopyaoBaHns, UMEIOLNX XapakTePUCTU-
KM, YOOBNETBOPSOWMNE TPeOOBaAHMAM HACTOALWMX PEKOMEHAALNN.

14.7 XpomoBsas cMmecb (60 r aByxpomMoBokucnoro kanua no FOCT 2652, 0,1 ogM3 AUCTUNNUPOBAHHON
Boabl U 1 AMS cepHON KMcnoThl, X.4. unn 4v.a.a no FOCT 4204); auetoH no MOCT 2603; Hedpackl Mo
[OCT 8505.

15 lNoarotoBKa K BbINONMHEHNIO U3MEPEHUN

15.1 TlnkHOMETpP 1 NPOOKY C KanunnapoMm TWaTeNlbHO MOKT XPOMOBOW CMECbio, 3aTeEM AUCTUNNUPO-
BaHHOW BOAOW U BbICyLWWMBaOT. NS npegoTepalleHnst NosIBNeHUA cTaTU4eckoro sapaga noBepXHOCTb NUKHO-
MeTpa NPOoTUPatoT cnerka Bra)KHOW NMbHAHOW TKaHbIO.
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15.2 KannbpyroT NUKHOMETP (onpeaensitoT «BOAHOE YNCNO» NMUKHOMETPA).

YNUCTbIN CYyXON NMUKHOMETP B3BeLUMBAOT Ha aHaNUTUYeCKUX Becax, HamMoMHSAKT Npy NOMOLLM NMUMNeTKA
CBEXEeNnpUroToBNeHHOW QUCTUNNMPOBaAHHOW BOAOW, oxNaXxaeHHoW Ao Temnepatypbl 18 "C—20 °C.

[TnkHoMeTpbl TUNoB TXK-1, TXK-2, I'1T 3anonHA0T HEMHOTO BbILLe METKWU, MMKHOMeTPp Tuna [XK-3 — ao
TONMHOro 3arnonHeHus, cneasa 3a TeMm, YToObl B MMKHOMETP He nonanu Bo3AyLUHbIe NY3bIPpbKA, U MOrpyXXKarT Ao
"OPNTOBUHBLI B TEPMOCTAT.

[TMkHOMETpP BhigepXnearoT He MeHee 30 MUH B TepMocTaTe nNpu Temnepartype 20 °C.

Korga ypoBeHb BObl B LLENKE MMKHOMETPAa C METKOU nepecTtaHeT M3MEHATLCH, N3OLITOK BOALI 0TOUpa-
IOT NUNETKON NN PUNbTPOBaNbHOW ByMaron 1 BeITUPALOT LUEUKY MUKHOMETPAa U3HYTPWU. YPOBEHb BOALI B MAK-
HOMEeTpe onpeaensawT No BepXHeMy Kpako MeHUckKa.

B nukHoMeTpe ¢ KanunnsipomM B NpobKe Boaa BbICTyNaeT U3 kKanunnspa. N30bITok ee yaanatoT GUNbTPo-
BanbHON Dymaron.

[TkHOMeTp ¢ ycTaHoBMNeHHbIM npn 20 °C ypoBHEM BOAbl TWATENbHO BbLITUPAKT CHAaPYXXU NbHAHOW
TKaHbO U B3BELUUBAIOT.

[TOCTOSIHHYIO KANMOPOBKU NUKHOMETpPA M («BOAHOE YMCNO» ) BbIMMCASAIOT No opMyne

m=m.—my, (6)

rae m. — Macca nMKHoMeTpa € BoAOW, T;
my, — Macca nycToro nMKHomMeTpa, T.
[na ycTaHOBNEHUA «BOAHOIO YnUcna» NMKHOMeTPpa NPOBOAAT HE MeHee Tpex M3MepeHU. 3a pesynbTaT
Nn3MepeHUn NpUHUMaloT cpeaHeapn@mMeTHecKoe Tpex nocneaoBaTenbHbIX U3MEepeHUI.
[1pegen norpelHoCcT N3MepeHnA Macchl Boabl B MMKHOMETpPE He gommkeH npeBbiwaTth £ 0,0002 T.
[Tpn HeOBXoAUMOCTU onpeaeneHnUa NNOTHOCTU NpK TemnepaType, oTNndHON oT 20 °C, ero kanmbpytoT
npu Tpebyemon TemnepaTtype naMmepeHunst NNoTHOCTH.

16 BbinonHeHne namepeHun

16.1 Tlpn onpeaeneHnn NNOTHOCTU BA3KOW XXMOKOCTU NUKHOMETP, NMNETKY 1 obpaseL, XXMUAKOCTMU Noao-
rpeBatoT B CYLUUMbHOM LKAy Ao paboven TemnepaTypbl, COOTBETCTBYHOLLEN XUAKOMY COCTOSAHUIO obpa3sLua
N Maron NneTy4yecTu.

HabupatoT Tpebyemoe konnuecTso obpasLa B NUNeTKY M HeMeANeHHO 3anonHSAKT Tennbli NMKHOMETP,
cTapasiCb He ACMNYyCTUTb 0OPa3oBaHUA BO3AYLLUHLIX NY3bIPEKOB B MMKHOMETPE U B ero kanunnspe. NukHomeT-
pobl TUNOB [TXK-1, TXK-2, 1T 3anonHdaoT HAa 10—20 MM BbILLEe MeTKW, a NTMKHOMeTpP Thna [1XK-3 — Bbllle pacllun-
PEHHOW YacTu Kanunnsapa B 3aBUCUMOCTU OT TOrQ, Kakoe cxkaTtue obpasua npu oxnaxgeHun nUKHOMeTpa
oXungaeTcq.

[TMKHOMETP 3aKpbIBaAtOT NMPOOKOW KU NOTrpy>KaroT A0 rOpPNoBUHLI B TEPMOCTAT.

Tak Kak ypoBeHb XUOKOCTU B NMUKHOMETPE NPOoAoIKaeT yMeHblUaTbes, A400aBNsOT XUAKOCTb A0 TeX
nop, Noka ypOoBEHb XXUAOKOCTU B Kanunndape nepecrtaHeT USMeHATLCA U MEHUCK XKUAKOCTU YCTAHOBUTCH YYTh
BblLLE METKM Ha ropNoBMHE NUKHOMETPa Npu 3agaHHOW TeMnepaType namepeHuda. BelgepXnsarT NUKHOMETP
B TepMoOcCTaTe A0 AOCTMXEHMSI TeMNepaTypHOro paBHoBecus (kak npasuno, He meHee 30 MUH). N30bITOK XXua-
KOCTW, ecinn Heobxoanmo, oToupatoT NUNETKON UNn punbTpoBaribHOW Bymaroun.

M3BnekaT NMKHOMETP U3 TepMocTaTa, NPOMbIBAOT HAPYXXHYIO NOBEPXHOCTh aLeTOHOM, TLWaTenbHOo
BbITUPAIOT CHaPYXU NbHAHOW TKAHbLIO U XAOYT, NoKa NMUKHOMETP He NPUMEeT KOMHAaTHYIo TeMnepaTypy, nocne
Yyero B3BeLIMBAKOT C yKasaHHOW BbilUe MOrpeLwHoCThIo.

16.2 U3mepeHUe NNOTHOCTU TBEepAbIX 0Opa3LoB HedpTenpoaAyKTOB

[TUKHOMETP 3anonHAT MeNKUMK Kycoukamm TBepaoro cbpasua (MpuMepHo HanoMoBUHY), NOMeLLatoT
ero B TEPMOCTOUKNN KOHTEMNHEP N HarpeBatoT Ao TemMnepaTtypbl 8 °C—12 °C BblLLe TOYKM NNaBneHns obpasua
B CYLUMNBbHOM LWWKadgy A0 NONHOro pacnnaeieHus.

[locne oxnaxgeHua 3anosiHeHHOro pacniaBoM NMMKHOMeTPpa A0 KOMHAaTHOU TeMnepaTypbl B3BELWWMBAOT
ero ¢ ykasaHHoOW BbllLe NOrpeLlHOCTbIO.

[TMKHOMETP C UCMbITYEeMbIM NMPOAYKTOM 3aNONHAKT CBEXEeNPUroToBNeHHOU AUCTUNITMPOBaHHOW BOOOW,
CHUMag obpasyrolnecs BO3ayLUHbIE NMy3blPbKA TOHKOW MPOBOMOKON.

3anonHeHHbIN MUMKHOMETP NOorpyXarT A0 FOproBUHbI B TepMOCTaT U BeIAEPXKUBAOT A0 AOCTUXKEHUSA
TeMnepaTypHOro paBHOBECUSA NpU 3adaHHOW TeMnepaTtype, Noka Bce BO3AYyLUHbIe My3blpbKMA HEe BbIMAYT Ha
MOBEPXHOCTb U YPOBEHb XXUOKOCTU B MUKHOMETPE He YCTaHOBUTCA.
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3ateM NMUKHOMETP 3aKpbIiBaOT KPbIWKOW (NPODKOW ¢ KanunnsapHoOWU Tpybkon), UMetoLlen TeMmneparTypy
MCNbITAHMA, He O0MNMYyCKas BOSHUKHOBEHUA BO3AYLLHLIX NY3bIPbKOB No4 KPbILLUKOW.

YaanawT n3bbiTok BoAbl C MOBEPXHOCTN KanUMNAPHOW TPYOKN 1 yCTaHaBNMBAOT MEHUCK XKNOKOCTU Ha
YPOBHE NMOBEPXHOCTN KPbILLKA. NMMKHOMETP BBIHUMAOT U3 TepMOoCcTaTa U OCYLLAOT C MOMOLLIbHO NMbHAHOM TKaHW,
nocne 4yero B3BeLUMBAKOT C NOrPEeLIHOCTbH, YCTaHOBNEHHON BhILLE.

16.3 U3MepeHUe NNOTHOCTU ABYXKONMEHHbIM MUKHOMETPOM

MeToa npumeHsieTcsl Ans U3MepeHusl NMOTHOCTU NPOAYKTOB C AaBNEeHWEM HAacbIWEHHBIX MapoB He
6onee 130 kMa, ¢ KUIHEMATUYECKON BA3KOCTLIO NPU TEMNepaType nsmepeHus He 6onee 50 MM2/c U B TOM Chy-
yae, Korga KonmdecTtea UCNbITYeMOro npoaykra HegoctaTouHO ANnd 3anoNHeHUAa NMKHOMEeTPOB APYTrnMX TUMNOB.

16.3.1 TlycTon NMKHOMETP B3BELWLIUBAIOT C NMorpelHocTbio He bonee = 0,0002 r. 3anonHAKT AUCTUNN-
POBaHHOWU BOAOW, MOMECTUB B XXUAKOCTb KPUBOWU KOHEL, U yaepXMBas NMMKHOMETP B BEPTUKANIbHOM MOJIoXe-
HAW. [locne 3anonHeHUsa NMKHOMETP NOMELLAoT B TEpMOCTaT TakuM obpasom, YToDblI YPOBEHb XUOKOCTU B
MAKHOMETpPE ObIN HMXKE YPOBHSA XXUOAKOCTU B TepMocTaTe. 3agaBaemMasi Temnepatypa U3aMmepeHus B TepMocTa-
Te AOMMKHA nogaepKnBaTbcs ¢ norpelHocThio He bonee 0,1 °C. Nocne BbiAEPKKA MMKHOMETPAa B TEpMOocCTaTe
(He MeHee 30 MUH) OTMeYaloT YPOBEHb XXUAKOCTU B KaXKAOM KoneHe nukHomeTpa. [MMKHOMeTp M3BneKkarT U3
TepmMocTaTa, BbICYLUMBAKOT C NOMOLLbIO NbHAHOW TKAHW U B3BELUMBAIOT.

PasHoCTb Macc NycToro U HanofHeHHoro NMKHoOMeTpa ABNAeTCA «BOAHBIM YNCIOM» NMUKHOMETpa Mnpu
TeMneparype KanmbpoBKM N COOTBETCTBYET CYMME OTCYETOB YPOBHEN No 06enm LKanam B KoneHax MUKHO-
MeTpa.

16.3.2 MukHoMeTp KannmbpytoT B Tpex ToUKax (MUHUManbHoe, MakcuMarbHoe U NMPOoMeXyToYHoe aene-
HWS LWKan), onpeaensas maccy AUCTUNNMPOBAaHHON BOAbl 1 COOTBETCTBYOLWMNA e YPOBEHb B AeNEeHUNAX LLKa-
nbl. Ha ocHOBaHUN 3TUX AaHHbIX CTPOAT KannbpoBoYHbIN rpaduk: No ocu abecumce oTkNaabiBaoT 3HaYEeHUS
«BOJHbIX YMCEN», MO OCU OpAMNHAT — CYMMbI OTCYETOB YPOBHSA BoAbl N0 06enM LKanam.

Bce TOYKN AOMKHBI NeXaTb Ha NPAMON NTMHUK, KOTOpasa NoKasblBaeT «BOAHOE YMCNO» NUKHOMEeTpa AN
nodoro cymmapHoro nokasaHusa wkan. Ecnu pasbpoc Toyek npeBbilaeT ABa ManblX AeNeHUs LWKanbl C
N00O0N CTOPOHBI OT NMPAMOWN NMMHNN, KanMbpOoBKY MOBTOPSAIOT.

Bcero B npoLecce kannmbpoBku HeobX04MMO NONYy4YUTb HE MeHee Tpex nap JOCTOBEPHbIX pe3yibTaToB.

16.3.3 lnKkHOMETp € YCTAHOBMEHHbIM «BOAHBLIM YMCNOM» B3BELUUBAKOT C MNOrpPeLHOCTbIO He bonee
+ 0,0002 r 1 3anoNHAKT UCNBITYEMbIM NPOAYKTOM NpU 3agaHHON TeMnepaType N3MeEPEHUS.

Ecnu TemnepaTtypa UaMepeHnsa HKe TemMnepaTypbl oKpy)Katowen cpedbl U UCNbITYEMbIA NPOAYKT
ABMASETCA NerkoneTy4ynum, NMKHOMETP 3anofHAKT 40 CaMOro HU3KOro KannbpoBaHHOIO AeneHNs LWKanbl.

3anonHeHHbIN NUKHOMETP NOMELLalT B TepMocTaT Nnpn TemMnepartype nsmMepeHus 1 BblAepXnBatoT B
TeyeHne 30 MUH, Nocne Yero oTCHYNTLIBAOT YpoBeHb No obenm Wkanam KkanunnapHon Tpyoku. MNpn ncnbiTa-
HUK Bonee BA3KUX MPOAYKTOB YPOBEHb OTCHNTLIBAIOT, KOrAa YPOBHM XNUAKOCTM B 0benx KannnnapHbIX Tpybkax
YCTaHOBATCA.

[TMKHOMETP BBIHUMAIOT U3 TEPMOCTATA, BLICYLLUNBAIOT U BbIASPXKMBAIOT Ha BO3AyXe, YTODLI TeMnepaTtypy
XXMUOKOCTU B NMMKHOMETPE MNPUBECTU K TeMrepaTtype oKpyKatolen cpebl, 3aTeM B3BELINBAKOT C MOrpeLlHoc-
Tbto He Bbonee + 0,0002 r.

16.3.4 Tlpn onpeneneHUN NMOTHOCTU NErKONeTy4Yux XUAKoCTen NMUKHOMETP U U3MepsaeMblid NPoaYKT
oxnaxpgatT ao temnepatypbl 0 °C—5 °C. Ecnn nponcxoanTt KoHAeHcauua Bnaru, To K 0gHoM U3 KanunnsapHbIX
TPYOOK NPUCOEaNHSIOT TPYOOUKY C OCYLLUUTENEM, NPU STOM BaXKHO, UTOOLI B KanUNNspHOMN Tpybke ObINo Kak
MOXHO MeHbLUe UCNbITyeMoro npoaykra. MuHMManeHble NnoTepu NeTyumx KOMNOHEHTOB M ONTUManbHadA CKO-
POCTb UCNAapPEeHUs AOCTUrarTCs NpX ANUHE NYCTOU KanunnsipHou Tpyoku 6onee 10 cm.

17 Ob6paboTKa pe3ynbTaTtoB U3MEPEeHNN

17.1 BbluucneHue NNOTHOCTU HehTU U HeEPTEeNPOAYKTOB

[1TNOTHOCTbL XUAKNX NPOAYKTOB p + BLIYUCIAKT No popMyne (7), ecnv TemnepaTtypa UsmepeHUsa cooTBe-
TCTBYET TemnepaType Kannbposkn nukHomeTpa (f. = t). MNpn Temnepartype nsmepeHua, oTINYHOU OT TeMe-
paTypbl KANMMOPOBKU, NNOTHOCTL BLIYUCAOT No dopmMmyne (8)
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_ (mt _mO)pc + C (7)
Pt (mc_m[)) |
_[my-mope Al 1 ' (8)
- C ,
PE (mg —mg) || 1= ol — 1)

rae py — NIOTHOCTbL obpasua nNpu TeMnepaTtype N3MepeHus, Kr/m3:;
p . — MJIOTHOCTb BOAbI NpK TeMnepaType KannmbpoBKX NMKHOMeTpa (onpeaeneHne BOAHOro Yncna no [3)),
Kr/Mm3:
ty — TemnepaTypa KanubpoBku nnukHomeTpa, °C;
t, — Temnepartypa, Npu KOTOPOU NpoBoANTCA U3MepeHne, °C;
my — Macca nycToro nNMKHoMeTpa Ha BO3ayXe, T;
m. — Macca NnuKHoMeTpa ¢ BOJOWN Ha BO3ayxe Mpu TemMnepartype KannopoBKuy, T;
m , — Macca NUMKHoMeTpa c Npobon Ha Bo3ayXxe Npu TemnepaType UsMepeHud, T;
C — nonpaeka Ha B3BelUMBaHWe Bo3ayxa (NpunoxeHue b).
o — KO3(pPULMEHT 06 BEMHOro pacluMpeHns cTekna, N3 KOToporo U3roTosneH nukHometp, °C-1.

17.2 Pac4yeT OTHOCUTENBbHOMU MNNOTHOCTI

OTHOCUTEMNbHYIO MMNOTHOCTb MOMyYakwT B pes3ynbTaTe AefleHUs HaWAeHHOro 3Ha4YeHWs MIIOTHOCTU
obpasLlia Ha 3Ha4YeHue NIIOTHOCTU BoAbl MNP TOW Xe TeMmnepaTtype onpeaeneHns.

17.3 lMonpaBKa Ha TepMUYECKOe pacllupeHue cTtekna NMKHoMeTpa

B pe3ynbTaTbl U3MepeHnin NII0THOCTK, NOoNy4YeHHbIe NpY TeMmnepaTtype, oTinyatoLlencs ot TemnepaTy-
Dbl KanNMOPOBKN MMKHOMETpa, HeobXoaMMO BBOAUTb NMONPaBKy Ha TepMUYECcKoe pacllMpeHne cTekna, U3 KoTo-
DOro N3roTOBIIEH NMUKHOMETD.

Ecnn koapdpununeHT obbemMHOro pacliupeHust cTekna HEeWU3BEeCTEH, TO WCMOMNb3yT 3HavYeHue
a=10-10"°°C-1.

18 [NMoka3aTtenu TOYMHOCTU NUKHOMETPUYECKOro Metoaa

18.1 lMpeaen noBTOpPAEMOCTU (CXOOAUMOCTD) r

[1Ba pesynbTarta onpeaeneHnid NMOTHOCTU ABYX vYacTter Npobbl UCNLITYEMOW XKUAKOCTU, NMONyYeHHbIE
OAHUM UCTMIONHUTENEM C UCNOMb30BAHNEM OAHOIMO U TOro XXe 0bopyaoBaHns NpmM 0AUHaKOBbLIX YCNOBUSIX, NPU-
3HaKOT AJOCTOBEPHLIMU C AOBEPUTENBHON BEPOATHOCTLIO P = 0,95, ecnun pacxoXxgeHne Mmexay HUMKU He npe-
BblLLUAET 3HAYEHUN, yKa3aHHbIX B Tabnuue 6.

18.2 lNpepen BocnpounssognMoctu R

[1Ba pesynbTata M3MepeHnin NNOTHOCTU OO4HON NPODOLI UCMBLITYEMOW XNOKOCTW, NMOMy4YeHHbIE pasHbIMA
NCMONHUTENSIMU B Pa3sHbIX NabopaTopusix ¢ UCMoNb3oBaHUEM Pa3IMYHOro obopyaoBaHUs, NPU3HAKOT AOCTO-
BEPHbIMN C AOBEPUTENBHON BEPOATHOCTLIO P = 0,95, ecnun pacxoXaeHnUe Mexay HUMKU He npeBbillaeT 3Have-
HUIN, YKa3aHHbIX B Tabnuue 6.

Tabnwnmuya 6 —Illokazarenn TOYHOCTHU

[InanasoH U3MepeHuin MNOTHOCTU, KrimS [TokazaTenb TOYHOCTU
or /77,0 no 892,0 [loBTOPSAEMOCTL 1 0,7
or /77,0 no 892,0 BocnponssoanmocTts R 1,0

18.3 Tllpepensl gonyckaemMon abcontoTHON NOrpeLllHOCTN pesynbTata U3MepeHniA NNOTHOCTM UCMLITYE-
MOW XWAKOCTU C AOBEpUTENbHOWN BeposATHOCTLIO P = 0,95 no HacTosAwMM pekoMeHgaumnam — He bonee
1,0 Kr/m3.

18.4 PacwupeHHaa HeonpeaeneHHOCTb U3MepPeHUA NMOTHOCTU UCNBLITYEMOWU XXUOKOCTU C KO3 PULM-
eHTOM OxBaTa k = 2 Nno AaHHbLIM pekoMeHaauusam — He 6onee 1,0 kr/mS.

[TpnmedaHwne—nsa TBepabiX HEPTENPOAYKTOB, a TaKKe AN HEPTU N HEPTENPOAYKTOB, NITOTHOCTb KOTOPbIX
BbIXOAWT 3a npeaens!, NpuBeaeHHbIe B Tabnuue 6, AaHHble O XapakTepUCTUKaxX TOHHOCTU OTCYTCTBYIOT U UX ONPeaensitor
npwv atTectauun MeTOANK N3MEPEHNN KOHKPETHbLIX MPOAYKTOB.
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19 OnpeaeneHve NNOTHOCTU BUOPALMNOHHBLIM MEeTOAOM

19.1 OnpegeneHne MNMOTHOCTM BUOPaLMOHHBIM METOACM 3aKi4aeTcd B U3MEpPEeHUsIX MNNOTHOCTU
HedTU N He(pTeNPOoaAYKTOB C MOMOLLLIO NabopaTopHbIX MNOTHOMEPOB.

Hebonbloe konuvecTtso Npobel, 0 bemom okono 0,7 M, noMewaroT B ocuunnupyowyo U-obpasHyto
TPYOKY N U3MEHEHNEe YacTOThl OCLUMMNNALNN, BblI3bIBAEMOE U3MEHEHNEM MacCChl TPYOKN, UCMOMNb3YIOT C y4eTOM
KannmdpoBOYHbIX KOS PULMeHTOB Npndopa ans pacyeta NNoOTHOCTM NPOOLI.

20 CpeacrtBa nsmepeHun, BcnomoratenbHoe obopyaoBaHue U peakTuUBbI

20.1 JlabopaTopHbIM NNOTHOMEP UM LUPOBOK aHanM3aTop NMIOTHOCTN.

20.2 ABTomMaTuuiecknin npodooTdbopHUK B cooTBeTcTBUU ¢ [OCT 2517.

20.3 Py4Hoin npobooTbopHuk B cootBeTcTBMU ¢ TOCT 2517.

20.4 TepmocTaT }XUAKOCTHLIN ANS NpeaBapuUTeNibHOro TePMOCTaTUPOBaHUA UCNBITYEMON NPOOLI XKNA-
KOCTW, NoaaepXuBaroLWwmn 3aJaHHy0 TeMnepaTypy ¢ norpellHocTbio He bonee = 0,05 °C.

20.5 LUnpunubl ¢ HAKOHEYHUKOM, eMKOCTbIo 1 1Unun 2 mn.

20.6 entaH no MOCT 25828 anst npomMbIBKK ocumnnupyrowen U-obpasHon Tpybkn aHanmaaTopa nnoT-
HOCTW.

20.7 OunctunnupoaHHada soga no FOCT 6709,

20.8 XpomoBgasi cmech (60 r asyxpomosokucrioro kanua no FOCT 2652, 0,1 aM3 ANCTUNNIMPOBaHHOM
oAbl U 1 AMS cepHOW KMCMoThl, X.4. unu 4y.g.a no FOCT 4204); aueTtoH no MOCT 2603; Hedpackl no
[[OCT 8505.

[TpnmeyaHun e — Bce Tunbl NPUMEHSAAEMbIX LUPPOBbLIX aHANM3aTOPOB NNOTHOCTU AOJKHbI ObITh CEPTUDULINPO-
BaHbl U UMETb CBUAETENBLCTBA O NOBEPKE.

LindppoBoi aHanMsaTop NIOTHOCTU (NTOTHOMEP) MOXET NoKa3biBaTb CUCTEMaTUYECKYHo NMorpeLllHOCTb
0o 1 kr/m3 ns-3a BNUSIHUSA BA3KOCTU. YTOBBI CBECTU BIIUSIHNE BA3KOCTU K MUHUMYMY, HEOBXOAMMO Npu Karnmb-
POBKE aHanMs3aTopa NMOoTHOCTU UCNOoNb30oBaTh cepTudnunpoBaHHble [ CO, BA3KOCTb U XMMUYECKasa npupoaa
KOTOPbIX aHanorM4yHa BA3KOCTU N XMMUYECKOW npupoae UCnbiTyeMoun npoobbl.

[Tpn n3mepeHun NNOTHOCTU NMPOB XKNUOKOCTU NPK 3adaHHON TeMNepaType N3MepUTensHoN TpYOKU HUXKe
TOUYKM POCHI OKpYXKatoLWero Bo3ayxa MoryT BO3HUKaTb NOrpellHoOCT M3MepeHnn U3-3a ocaXgeHnda KoHOeHca-
Ta Ha NOBEPXHOCTU U3MepuUTensHon Tpybkun. INoatomy Takme namepeHmnst HecbxoanMmMo NPOBCANTL B NOMELLLE-
HAUW C HA3KOWN OTHOCUTENbHOM BNa)XXHOCTLIO (MeHee 40 %).

21 lNoproTtoBKa K BbINONMTHEHUIO U3MEPEHUN

21.1 TNpoby HedpTn N HedpTenpoaykToB oToUpateT No FOCT 2517 nTTOCT P 52659. YUToObI rOMOreHmn3n-
poBaTh NPOOY NCNBITYEMOTo 0bpasLa XXUAKoCTU, OHa ACIKHa ObITh NepemMelleHa. [NepemelunBaHne gonycka-
eTCcd NPOBOANTL NO MeToaunKe, U3NOoXXeHHOU B [9].

[TepemelumnBaHune npobbl HepTENPOAYKTA B OTKPBLITOM COCYAe MOXKET NMPUBECTU K NOTepe NEerknx ppak-
LUK, NO3TOMY nepemMeLlinBaHme npodbl NPOBOAAT B 3aKPLITOM Ccocyae Npu TeMnepartype oKpyKatoLwero Bo3-
ayxa.

21.2 KannbpoBKy aHanunaaTtopa NIoTHOCTU NPOBOAAT NpU TeMNepaType N3MepeHnst NIMOTHOCTU UCTIbI-
TyeMoW Nnpodbl XXMOKOCTU B COOTBETCTBUN C PYKOBOACTBOM MO 3KCNnyaTaLunn.

21.3 KannbpoBKy aHanusaTopa NNOoTHOCTU NPOBOAAT nepen Hadanom padoTbl UMW NMPU U3MEHEHUN
TeMnepartypbl nuamepeHud. Npn npoBeaeHUN TEKYLLIMX U3MEPEHUN KanMDPOBKY aHanM3aTopa npoBOasiT eXe-
HedenbHO 1N bonee 4YacTo B crnyyae namepeHuni npod cblipod HedpTH.

21.4 Tlpn nepBoHavanbHOW KannbpoBke UNu KanmbpoBKe, BbINOMHAEMON NOCNe N3MEHEHUH TeMnepa-
TYPbl UCMbITAHUA, MOCTOSAHHbIE KanNnMOPOBKN B 3aBUCUMOCTU OT nepuoaa oCcLUUNNsAunm Tpyokn, 3anofiHeHHOW
CeEPTUPULMNPOBAHHBLIM CTAHAAPTHLIM 0OpPa3LOM MMOTHOCTA, U3MEHSIOT.

21.5 Beoasat okono 0,7 mn ctaHaapTHOro obpasua nnoTHOCTM B ocuunnupyowyto U-obpasHyto TpyOoky
aHanmsaTtopa, UCNonb3ys noaxoaswmn wnpuy,. CnegaT 3a 1em, YTobbl TpydKka aHanusatopa nNnoTHOCTU BbiNa
MNONMHOCTbLIO 3anonHeHa XmnakocTtbto. Obpasel, NNOTHOCTU He A0MKEH coaepXaTb AaKe HEDONbLUOro KonMmM4ec-
TBa BO3AYLUHbLIX UMW ra3oBbIX Ny3blpbKOB. [1ocne ycTaHOBNEHUA B Npobe TeMmnepaTtypbl U3SMEePEHUN 3anncChl-
BalOT NMokasaHua aHanusartopa. Ecnn OTKNOoOHeHUs cpaBHUBaAEMBLIX 3HAYEHUWN aTTeCTOBaHHOrNo 3Ha4vyeHud
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NIOTHOCTU N NoKasaHWA aHanusaTopa MIoTHOCTU He npesbiwarT + 0,1 kr/m3 (0,0001 r/cm3), nsmepeHus
MOTYT ObITb MPOAOIKEHbI NOCME BbICYLUMBAHUA N3MEPUTENBHOW KIOBETHI.

21.6 Ecnuv nonyyeHHble 3Ha4YeHunst NNoTHOCTHN oTnudatoTes 6onee yem Ha £ 0,1 kr/m3 (0,0001 r/fem3) oT
COOTBETCTBYIOLMX aTTECTOBAHHLIX 3HAYEeHUN cepTUDRULUPOBAHHOIO CTaHAAPTHOrO obpasLua, NPoBOASIT MPo-
MblBaHMe, BbICYLLMBAHWE KIOBETHLI U 3aMONHEHUE CYXMM BO3AYXOM U CBEXeN nopuuen asaxkabl ANCTUNNNPO-
BaHHOW AerasnpoBaHHOW BOAbI.

21.7 Ecnv noBTOPHO NomyyYeHHbIe 3Ha4eHUs NNoTHOCTU Bee eLe oTnnyatoTcs 6onee yem Ha + 0,1 kr/m3
(0,0001 r/cm3) 0T COOTBETCTBYIOLLMX aTTECTOBAHHBLIX 3HAYEHWIA, NPOBOAAT MOBTOPHYIO KanMBpoBsKy npubopa B
COOTBETCTBUU C PYKOBOACTBOM MO 3KCNyaTauun.

22 BbinonHeHWe MamepeHUn

22.1 Beogat okono 0,7 Mn UcnbiTyemMon nNpodbl HedT N HePTENPOAYKTOB B YACTYHO U CYXYHO TPYOKy
LNPOBOro aHanmMsaTopa NAOTHOCTM C MOMOLLLIO LWNpULA C HaKOHEYHUKOM. [N Npod )KNOKOCTU, CKITOHHbIX K
noTepe nerknx opakumin, npody HanMeatoT B LUMNPUL, a He BCachiBatoT.

22.2 BxniovaloT ocBelleHUe Tpybku 1 yoexaarTcd, YTo Tpydka 3anofiHeHa MOMHOCTbIo U NY3biPbKA
BO34yXa M rasa B aHanmanpyemomn npobe oTCyTCTBYIOT. B NPOTUBHOM cryvyae NpoBOAsT 3arofiHeHue Tpybku
noBTopHO. OcBelleHne TPpyOKKM BbIKNOYAOT, YTODLI HEe NPOU3OLLNO N3MEHEHMe TeMnepaTypbl USMEPEHUS.

22.3 Ons HenpospayHbiX Npob HedTU N HeEPTENPOAYKTOB HanMume Ny3blpbKOB BO3AyXa B Tpybke Lndg-
POBOro aHanMsaTopa MOXET ObITb 0OHapPyXXeHO No HECTAbUNBHOCTU 3HAYEHU NNOTHOCTU Ha agucnnee und-
POBOro aHanusaTtopa NioTHOCTM.

Ecnu B TeyeHne HeckonbKUX MUHYT HabnogaeTcsa M3SMeHeHue 3HauYeHuU NNoTHOCTU, NpeBbllatoLee
2 eJNHUUBI B NocneaHen saHavallen uidpe, To 3anonHeHne Tpyobku NoBTOPSALOT.

[TpumeyaHwune—IllpnnamepeHnn BA3KOW XUOKOCTU CTabunbHble pe3ynbrartbhl MOMyT ObITb NONYyYEHbI U B NPUCY-
TCTBUN NY3bIPbKOB BO3ayxa Unu raza. OCTOpOXHOE BBEAEHUE CBEXEN NOPLUNK UCTIbITYEMON NPOBLI HEPTN N HEPTENPOAYK-
TOB YacTO NO3BONAET OOHAPYXNUTb NY3bIPbKW BO3AyXa UNu rasa. T.K. Hann4mne Ny3blpbKOB BO34yXa UITN ra3a B UCTbITYEMOU
Npobe XMAKOCTU YMEHbLUAET NOKa3aHne NNoTHOCTU, TO Habnwgaemoe yBennu4veHne nioTHOCTU XUOKOCTU MPU BBEAEHNN
CBEXEW NOPLUMUN UCNbITYEMOW NPOOLI NO3BONSAET CAeNaTh BbIBOA O HANUYMK My3blPbKOB BO3A4yXa UNuv ra3a npu npeabiaywem
3aMnoNHEHUN OCLUUIIINPYIOLWEN TPYOBKN.

22.4 Tpoba moxeT paccnanBaTbCsa B U3BMEPUTENbHON TpyDKe B npoLiecce N3MepeHuin, No3ToOMYy BpeMS
HaxoXaeHnsa npobbl B M3MepUTenbHOW Tpybke He AOMKHO ObiTb NPOACIKUTENbHLIM. B 3TOM cny4yae peko-
MeHayeTca npegBapuTenbHOoe TepMocTaTupoBaHue npodbl HedTU U HeddTENPOOAYKTOB NMpu TemnepaType
N3IMepeHms.

22.5 YCTaHaBNMBaloT 3adaHHyo TeMnepaTypy.

22.6 [locne Toro Kak Ha gucnnee unMdpoBOrc aHanusaTtopa NNOTHOCTU YCTaHOBUNMUCE CTabunbHbIE (A0
4-xX 3HaYaWwmnx Undp) 3Ha4eHUs NNOTHOCTU NPobbl HEDPTU U HEPTENPOAYKTOB, 3aMUCLIBAIOT Pe3ynbTaThl
M3MepeHnn B NPOTOKOI.

22.7 OcBoboxaatoT TpyOKy OT Npobbl, 04N AT U BbICYLLMBAIOT €€ B COOTBETCTBUM C PYKOBOACTBOM MO
aKkcnnayaTaun LU poBOro aHanmsaTopa nNioTHOCTM.

[TpunmeyaHune— Ounctka ocunnnupyrowen U-obpasHon Tpybkn nocne namepeHnn npob Tskenon Heptn 3a-
TPYOAHUTENBHA, NO3TOMY MOCNE TAaKNX U3MEPEHUN PEKOMEHAOYETCS NPOMbIBKA €€ TEMNON XPOMOBON CMECHIO N KannbpoBKa
aHanusaropa nnoTHOCTW.

22.8 Onepaunn no 22.1—22.4 NOBTOPSAIOT, UCNONb3YHA 2-10 YaCTb OTOOPAaHHON NPOOLI.

22.9 TNoTHOCTL HedPTM U HEPTENPOAYKTOB MOXET ODbITb UBMEpPEeHa npu TemnepaType npobbl B Anana-
3oHe 0 °C—70 °C n npun gasneHun 0—100 «l1a.

22.10 Ha gmucnnen undppoBLIX aHann3aTopoB NMIOTHOCTU BbIBOAATCA criegyolne gaHHble: NNOTHOCTD,
OTHOCUTENbHAA NMOTHOCTb, NMOTHOCTL B rpaaycax API, nnoTHocTb 6e3 nonpaBkn Ha BA3KOCTb, ANA Npoo.l
HeddTN N HedpTeNpPoaYKTOB, UMeloLW X BA3KOCTb MeHee 700 Mlla - ¢, yaenbHbIN Bec, TemnepaTtypa, "C n °F.

22.11 TokazaHusa UM pPOoBLIX aHaNM3aToOPOB NNOTHOCTU MOTYT ObITh NPUBEAEHLI K TEMNepaType 1 AaB-
neHuto HepT N HePTENPOAYKTOB B NpeobpasoBaTene nNIoTHOCTU UMK B NpecbpasoBaTene pacxoga npu npo-
BeJeHNN y4YeTHbIX ocnepaLun.

[TpumeyvaHn e—I[lpn BbINONHEHUN N3MEPEHNN HA MOOENN aHanNU3aTopa NMNoTHOCTU C aBTOMAaTUYECKON Noaa-
yen Npobbl HEPTU N HePTENPOAYKTOB HeObBXoanmo cobntogaTe TPEOOBaAHUS, N3NOXEHHbIE B PYKOBOACTBE MO 3KCMnyara-
LMK UMPOBOIro aHanmnaartopa NNoTHOCTMN.
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23 O6paboTKa pe3ynbTaTOB U3MEpPEHUN

23.1 PeaynbTaTbl U3MepeHnUid NNOTHOCTU MPoObl CUYMTBIBAOT C¢ AUcnnes UMdpoBOrc aHanusaTopa
MNIOTHOCTMW.

23.2 BblumncnawT cpegHeapudpmeTnyeckoe 3HavyeHUe pesynbTaToOB U3MepPeHUM NNOTHOCTU ANd ABYX
yacTten npodbl.

23.3 3a pes3ynbTaT U3IMEPeHUa MNMOTHOCTU MPUHUMAKOT 3HAYeHue, BbIMMCIIeHHOe CcornacHo 23.2.
3anncb N OKpyrieHune yncen NpoBoAdAT A0 YeThbipex 3Havalmx umugp.

24 OdbopmMrieHue pe3ynbTaToOB U3IMEPEHNM

PesynbTaTbl U3MepeHuin MNOTHOCTU Heb T U HebTenpoayKTOB 0pOPMNSADT 3aMMChio B XXypHane B cre-
ayrolem suae

0, kr/m3; £38 kr/m3; P=0,95,

rae p — pesynbTaT n3aMepeHns NNoTHOCTN Hedd TN U HepTenpPOaYKTOB;

O — rpaHunLbl abCOMOTHOW NOrpPeLHOCT NPU AOBEPUTENBHOW BEPOATHOCTU P = 0,95 namepeHus nnot-
HOCTU He(pTU N HedPTeNnpPOOYyKTOB B COOTBETCTBUN C 25.3.

25 [Moka3aTenu TOMHOCTU BUOpPALMOHHOIo MeToaa

25.1 lNpepen noBTOpAEMOCTU (CXOAUMOCTD) ¥

[1Ba pesynbTaTta onpeaeneHni nNoTHOCTU ABYX YacTen npodbl UCTMIBITYEMOWU XXUOAKOCTU, NOMYYEHHbIE
OQHUM UCNONMHUTENEM C UCMOMb30BaHNUEM OOHOI0 U TOro XXe 0bopyaoBaHUA NPpU 0ANHAKOBBLIX YCNOBUSX, NMPU-
3HalOT AOCTOBEPHLIMU C AOBEPUTENbHOU BEepoATHOCTLIO P = 0,95, ecnu pacxoxaeHue mMexay HUMU He npe-
BbILLIAET 3Ha4YeHUN, yKasaHHbIX B Tabnuue 7 B cooTBeTcTBUK € [10], [11].

Tadbnunua 7 — CxoaumocCTb

HanmeHoBaHne npoaykra [nana3oH NNOTHOCTU, Kr/m> [lpenen nosTopaemMocTu r

CBeTnbin HEPTENPOAYKT 680—970 0,1
0, 00105 - X1)

HedTb, TEMHBIN HEPTENPOAYKT 750—950

1) X — 3nauyenne nnoTHOCTU, KI/mS.

25.2 lpepen BocnpoussogumocTu R

[1Ba pesynbTtata MsMepeHuin NNOTHOCTU O0AHOW NPODbLI UCMIBITYEMOW XXUOKOCTU, NONMyYeHHbIe pasHbIMA
NCNONMHUTENSIMAN B Pa3HbIX NabopaTopusax ¢ UCNOSIb30OBAHMEM Pa3fIMYHOroe obopyaoBaHUs, NPU3HaOT JOCTO-
BEPHLIMU C AOBEPUTENBLHON BEPOATHOCTLIO P = 0,95, ecni pacxoxxaeHue mexay HAMU He NpeBbILLIAaeT 3Have-
HUN, yKaszaHHbIX B Tabnuue 8 [10], [11].

Tabnwya 8 — Bocnpon3BognmocTb

HaumeHoBaHUe npoayKra

[lnana3oH NnoTHOCTH, K/

[lpepen Bocnpoussoaumoctn R

CBeTtnbin HePTENPOAYKT

680—970

0,5

HedTb, TEMHBIN HEPTENPOAYKT

700—950

2,9—3,8

25.3 lpepenbl gonyckaemon abCcontoTHOU NOrpeLllHOCTN ¢ AOBepUTENbHOW BeposTHOCTLI0O P = 0,95
pesynbTata U3MepeHUn NNOTHOCTU CBETMLIX HePTENPOAYKTOB MO HACTosLEeN pekoMeHaauum — He bonee
0,6 kr/m3 B cooTBeTCTBUM C [10].

25.4 lpepnenbl gonyckaemon abCcontoTHON NOrPEeLlHOCTU pesynbTata U3MEPEHNA NMOTHOCTU HePTU K
TEMHBIX HE(PTENPOoAYKTOB He YCTaHOBMNEHbI M UX onpeaendatoT npu atrtectaym MeToank MsmepeHnn KOHKpeT-
HbIX NPOAYKTOB.
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[MpnnoxeHne A
(obsizaTenbHOE)

MeToauka oLeHKU NorpewHocT U BbIMUCTIEHUA HeonpeaeneHHOCTU U3MepPeHUN NNOTHOCTU HedhTI
apeoMeTpoMm

A.1 JKkcnepumeHTanbHOE OLUEHUBAHME XapPaKTEPUCTUK MNOTPELHOCTN (HEONPEAENEHHOCTN) N3MEPEHUSA NNOTHOC-
T HEPTN N HEPTENPOAYKTOB apeOMETPOM OCHOBAHO HA NMPOBEAEHNN CEPUN NMEPEHUN NNOTHOCTU HEPTU aPEOMETPOM
(10—12 namepeHuin), BbINOMHEHHbLIX B COOTBETCTBUN C TPebBOBaAHUAMM HACTOSALWMX PEKOMEHZAUNW, N CPABHEHUN NOIY-
YEHHbIX Pe3yfbTaToOB N3MEPEHUN C COOTBETCTBYIOWMNMU MPUHATBIMU ONOPHLIMU 3HAYEHUAMIN. B Ka4ecTBe ONOPHOro 3Ha-
YEHUS NPUHUMALIOT Pe3ynbTaT U3MEPEHUSA NNTOTHOCTU 3TANOHHbIM CPEACTBOM U3MEPEHUSA MNOTHOCTU (pabovne aTanoHb!
NIOTHOCTU C NOrPEeLLIHOCTLIO He Bornee 0,2 Kr/M3: MTMKHOMETPUYECKasA YCTAHOBKA, 3TanOHHbIN NMOTHOMEP), NO3BONSAOLLUM
NnpoBOANTL OTOOP N nameperHne Npobbl 6e3 noTepu nerknx dbpakumm HedTW.

[1pn oueHke norpewHocTn No obbegnHeHHON Npobe B kKavecTBE ONOPHOro 3HA4YEeHUS MPUHUMAIOT cpeaHee 3HaYe-
HME NNOTHOCTU 3a BpemMsi oTbopa 06begUnHEHHOW NPOOLI MO MNOKA3aHUAM 3TANOHHOIO CPeaAcTBa C YKasaHUEM CPpeaHnX
3HAYEHUW TemMnNepaTypbl  gasneHus. [se yactm npobbl NS UAMEPEHUS MNNTOTHOCTU apPeEOMETPOM DEPYT N3 aBTOMATUYEC-
KOro npobooTbopHuUKa.

A.2 Tlpn oueHuBaHUM XapakKTEPUCTUK MOrPEWHOCTU (HEeoNnpeaeneHHOCTN) UCXOAAT U3 NPEeanoONOXEeHUs, 4TO
BblOOpKa MONYYEHHbIX 3KCNEPUMEHTANbHbLIX AAHHbIX NOAYMHAETCH HOPMAaNbHOMY pacrnpeaeneHnio, a XapakTepUcTUKN
NOrpeLHOCTN onpeaensoT ¢ 95 %-Hon JOBEPUTETNBHON BEPOATHOCTLIO. Pe3dynbTaThl UAMEPEHUSA NITOTHOCTU UCCNEAYIoT
Ha OAHOPOAHOCTL, T.€. HA OTCYTCTBUE NPOMaxoB (rpybbix norpewHocten). OBHapPyXEHHbIE NPOMAaXN NCKITIOYALOT.

[0 pesynbTartam 3KCNepMMeEHTalbHbIX UCCNEaOBaHNN ONpPeaensatoT crneaylowme cocTaBNsAloWwme norpewHoCcTw
(HeoNpeaeneHHOCTN) NBMEPEHUN NNTOTHOCTU HEMDPTU aPEOMETPOM:

- UCKINOYaEMYI0 CUCTEMATUYECKYIO NOrPELHOCTb, 0OYCNOBNEHHYIO NCNAPEHNEM NETKMX hpakumm npm otbope m
aHanuse nNpoobbl;

- AOBepUTENbHbIE rpaHnubl norpewHocT nameperHmnm cornacHo [ OCT 8.207, T OCT P NCO 5725-6 (pacwunpeHHyo
HeonpeaeneHHOCTb U3MEPEHUN COTMACHO MEXIOCYAAPCTBEHHLIM pekoMeHgaunsam [12]).

A.3 lpoBegeHne 3KCNepMMeHTarnbHbIX UCCITegOoBaHVN NO OLEHKe NorpewHocTn (HeonpeaeneHHOCTH)

A.3.1 VMamepeHne nnoTHOCTU Mpu NMPoBeAEHUN 3KCNEPUMEHTAalbHbIX UCCNEea0BaHUWN MO OUEHKE NOrpewwHoCTU
(HeoNpeaeneHHOCTN) BKITIOYAET B cebs crneaytowme aTansl;

- OAHOBPEMEHHBIN OTOOP TOYEYHbIX NPOO Ha ogHOM NpobooTbopHOM yane BUK anst namepenmnsa nnoTHOCTU apeo-
METPOM U STANOHHbIM CPEeACTBOM, OTOOP Npob npoBoaAnTCcsH B cooTBEeTCTBUM € TpeboBaHuamm OCT 2517. Bo Bpems
oTbopa Npobbl HE AOIMKHO BbIThb TEXHOMONMYECKUX NEPEKITIOYEHUN U UBMEHEHUWN PEXNMA MNEPEKAYKN, BIIUAIOLWMX HA MOKa-
3aTenu KkavectBa HepTn B TOUKe O0TOOPAa;

- U3AMEpPEHNE NNMOTHOCTU 3TANOHHbIM CPEACTBOM [BBINONMHAKT NPeacTaBUTENN rOCYyaapCTBEHHbLIX HAYYHbIX METPO-
nornvecknx ueHTpos (I HML) nnu opranmn3aumnn, akkpeanTOBaHHbIX HA NPaBO NPOBEAEHUSA aTTecTaumm METOAUK N3MeEpPe-
Hu (MBWU)] n npoBegeHne AByx napannenbHbiX OnNpeaeneHnn MnoTHOCTU apeoMeTPOM [BbINOMHAKT LWTATHbIE
onepatopsbl (nabopaHnTbl)];

- BbIYUCNEHNE pe3ynbrarta U3MEPEHUN MNINOTHOCTU apeoMeTPOM: npmuBeageHne HabnogaemMblX 3HAYEHUN OBYX
napannenbHbIX onpeaeneHnn NIOTHOCTU apeoMeTPOM K YCINOBUAM U3MEPEHNA NNOTHOCTU 3TAlNOHHLIM CPEeaCTBOM MO
dopmyne (A.1) unn no gokymeHTy [1], BbluMCNeHWe pe3yrnbTaTta U3MEPEHUN Kak cpeaHeapupmeTn4eckoro AByx npmee-
OEHHbIX 3HAYeHUN. Ecnu pasHoCTb Mexay NpuBeaeHHbIMU 3HAYEHNAMW ABYX napansnenbHbIX onpegeneHnn ninoTHOCTY
apeomeTpom npeBbiwaeT 0,6 Kr/M3, TO u3MepeHve aHHynMpyeTcs.

A.3.2 ObpaboTka pesynbTatoB MU3MEPEHUN IKCNEPUMEHTAlNbHbIX WCCNEA0BAHUMA NO OLUEHKE MOrpewHOCTH
(HeonpeaeneHHOCTN) BKITIOYAET B cebs crneayoume aTtansl:

- pacCc4YUTBLIBAKOT PaA3HOCTU PE3YyNbTaTOB N3MEPEHNN NIOTHOCTN HEPTU apPEeOMETPOM U aTTECTOBAHHBIM METOAOM
A; No oopmyne

A = pi = Poi (A1)
roe p; — PesynbTar i-ro U3mepeHust NIOTHOCTU apeoMeTPOM, Kr/M>;
Poi — i-O€ OMOPHOE 3HAYEHUE, KI/M>;
- BbIYUCTIAIOT cpegHeapuPmMeTnyeckoe 3Ha4eHne pasHocTen A; no oopmyne
i
g=l ZAis (A.2)
=1

rage n — 4YUNCIO pe3yiibTaTOB HSMEDEHHﬁ;
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- BbIUMCMIAIOT CPeaHEeKBaAPaTUYECKOE OTKOHEHUE S No hopMyre
N
Y.
D (A - A)
=1 |

S=\ ,
n -1

- UCCNenyloT pad 3HA4YEHUN A HA Harn4Me NPoMaxoB no kputepuio ['pabbca. TecTmpoBaHne HAYNHAKOT CO 3HaYe-
HUS, Hanbonee OTNNMYaKLWErocs OT CpegHEero 3Ha4YeHus psaga.
Bbluncnsatot ctatuctuky ['pabbca U no dpopmyne

(A.3)

A — A (A.4)
U. = Is .

CpaBHMBaOT NONy4eHHOE 3HauYeHus U, C KpUTUHECKUM 3Ha4YeHnem h n3 tabnumubl A.1

Tabnwnua A1 — Kputnueckue 3HadveHnss ansa kputepus ['pabbeca (TOCT P NCO 5725-2)

n 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
h [1,715(1,887(2,020|2,126|2,215(2,290|2,355|2,412 2,462 | 2,507 | 2,549 | 2,585 | 2,620 | 2,651 | 2,681 | 2,709

Ecnn U > h, To pesynbtart uckniovatoT U3 BbiIbOpKM Kak npomMax. Nocrne ncknioyeHns npomaxa paccumTbiBaloT 3Ha-
4YeHnsi A 1 S ocTaBLUEerocs psiga a3Ha4eHun A 1 TeECTUPYIOT cneaytoulee noao3putenbHoe 3HadeHue. [1poueaypy noBTo-
PAIOT A0 UCKIIOYEHUNA BCEX BbIOPOCOB. Kaxabin pas, nocrne UCKNIoYEeHUss oMepeaHoro npoMaxa paccynTbiBaloT HOBbIE
3HavYeHUst AU S Ans OCTaBLWErocs psiga 3HaveHun A ;

- ONpeaensiloT CUCTEMaTUYECKYIO MOTrPELWHOCTb MO YopMmyne A, = E, roe A paccuntano no dopmyne (A.2) ans

OCTaBLIErocs psaa 3Ha4YeHun A ; Mocne UCKYEHns BCeX NPOMaxoB;

y tS
- OUEeHWBAKIT 3HAYMMOCTb CUCTEMATUHECKOU MNOIrpewHoOCTn. ecrin ‘AC‘ < —, TO CUCTEMaTN4EeCKad NorpellHOCTb

n

HE3HaYUTEIIbHA U €€ NPUHUMAIOT paBHOF'I HYITHO,

rae { — koapdpuumnent CTbiogeHTa Npu goBeputenbHon BepostHocTmn P = 0,95, S paccuntano no chopmyne (A.3)
OIS OCTaBLIEerocs psiga 3Ha4eHun A . nocne UCKIoYeHUsi BCeX NpoMaxos.

- paccUynNTbIBAOT CYMMY HEUCKITHOMEHHbBIX CUCTEMATUYECKMX NOrPELLHOCTEN L g MO hopmyne

2o = \/Ag + AGp + (pBAL)?, (A-5)

rae p — cpeaHeapudMeTUyeckoe pe3ynbTaToB U3MEPEHUI NNOTHOCTU apeoMeTPOoM, MPUBEAEHHbIX K YCITOBUSIM
N3aMepeHui NMOTHOCTU HEDTU aTTECTOBAHHbLIM METOAOM, KI/MS;

A, App, Ay — NOTPELLIHOCTN 3TANOHHOIO CpeacTBa, apeomeTpa, TepMOMeTpa;

B — koapPpuumeHT 06 BEMHOrO paclwmnperHns xungkoctu, 1/rpaa;
- PACCUMTLIBAIOT JOBEPUTENBHbBIE MPaAHULLbI MOTPELLHOCTU U3MEPEHUI A, KI/M3, no dopmyrie

(2 (<2 ,
A=lS+11%e (26 o2 5 26, g2 (A.6)
s+ |3 =
V3

rae S paccumTaHo no dopmyne (A.3) Ans ocTasBlUEerocs psaa 3Ha4eHUn A, Nocrie NCKNioYeHns BCex NpoMaxoB. 3anuch u
OKpyrneHune 3Ha4vYeHns QOBEPUTENbHbIX MPaHUL NOrPeLWwHOCTN NPOBOAAT 40 NEPBOro 3HaKka nocne 3anaTou,
- OLIEHMBAIOT CTaHAapPTHbIE HeoNpeaeneHHoCTH No Tmny A (U,) n no Tuny B (ug) no opmynam, COOTBETCTBEHHO:

Uy = S; (A.7)
= 2o (A.8)
B~ /3’
- OLEHMBAaIOT pacLlUMpEeHHY0 HeEONpeaeneHHoCTb U, kr/mM3, no chopmyne
_ 2 2
UC_Z\/UA —|—UB . (Ag)

3Ha4YeHne QOBEPUTENBHbLIX MPaHUL, NOrPELLHOCTY pe3yrbTata U3MEPEHNIN UMK PacLUNPEHHON HEONMPEOENEeHHOCTH
pe3ynbrarta namepeHnn nNNOTHOCTU HEPTU M HEPTENPOAYKTOB HE AOMKHO MpeBbIWaTe HOPMUPOBAHHOIO B pasaene 12
HACTOSLWMX PEKOMEHOALNN.

A.4 OdopmneHve pe3ynbTaToOB OLEHKM NMOrPeLHoOCTH

A.4.1 Peaynbtartbl uccnegoBaHum no oueHke norpewHoctm MB oopmMnaloT B BUAE TEXHUYECKOIO OTHETa UMK
NPOTOKONA, KOTOPbLIN MOANUCLIBALIOT NMuua, y4acTBOBaBLUNE B UCCINe40BaHNAX. KpomMe TOro, TEXHUYECKUN OTHET MOAMNUCHI-
BaeT PYKOBOAUTENb OpraHn3auynmn, npoBoguBLLEN UCCIeaoBaHUS.
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A4.2 THMU, yyacTtBoBaBwWMKA B nccnegoBaHusiX, paccMmaTpmBaeT TEXHUYECKUN OTYET (MPOTOKON), yTBEPXAAEeT
ero v BblaaeT CBUAETENbCTBO O MeTponorndeckon atrecraumm cornacHo [ OCT P 8.563.

A.5 lpumep pacyeTa NOrpewHOCTN U HeonpeaeneHHOCTU U3MEePEeHNN NIOTHOCTN Hedh T
n HedpTEenNnpPoaOyKTOB apeomMeTpPOoOmMm

PeaynbTatbl namepeHun NNOTHOCTU HEPTU M HEPTENPOAYKTOB apeoMeTPOM B NabopaTtopun n KOMNNEKTOM Hanop-
HbIX MMKHOMETPOB Ha TPybonpoBoae npeactaBnernbl B Tabnuue A.2.

Tabnunuya A.Z

[TNOTHOCTL, N3MepeHHas apeoMeTPOM
[1TNOTHOCT, B nabopartopuu
Homep u3amepeHus HaesneHue P, Mna Temnepartypa i, °C HMK:zﬂiF;E;;aEAM THOTHOCTE
Kr/m> npuBedeHHasn p, Pa3HOCTD, Kr/m>
Kr/M>
1 0,38 30,0 348,73 849,69 0,96
2 0,38 32,9 847,20 848,02 0,82
3 0,38 32,1 848,22 849,28 1,06
4 0,38 32,9 847,40 848,34 0,94
5 0,34 33,3 347,16 848,24 1,08
6 0,38 30,0 848,73 849,68 0,95
I 0,38 32,9 847,20 848,22 1,02
8 0,38 32,1 848,22 849,17 0,95
9 0,38 32,9 847,40 848,42 1,02
10 0,34 33,3 847,20 848,37 1,17
11 0,38 30,0 848,73 849,72 0,99
12 0,38 32,9 847,40 848,36 0,96
13 0,34 33,3 847,16 848,30 1,14
14 0,38 32,9 847,40 848,41 1,01
15 0,34 33,3 847,20 848,07 0,87

- BbIMMCMAIOT cpeaHeapuMeTMiecKoe 3HaueHne A pasHocten A, no opmyne (A.2)

A = 1.00 Kr/m3:
- BbIYNCNAKT cpegHeKBaapaTnieckoe oTknoHeHune S no coopmyne (A.3)
S = 0,10 kr/m>;

- NCCNeayT paa 3Ha4veHn A, Ha Hanu4ne NPoMaxoB no Kputepuio ['pabbca. TeCTMpPOBaHNE HAYMHAIOT CO 3HaYe-
HUA, Hanbonee OTNMYaloLWEerocs 0T CPEAHEro 3HavYeHns psaa, T.e. Co 3HadeHna A, = 1,17 Kr/m3.

Beiumncnsiot ctatnctuky [pabbeca U no dhopmyne (A4)
Ui =1.7.
CpaBHuBaloT nony4eHHoe 3HaveHne U,y C KpUTUHECKUM 3HaveHnem h n3 tabnuusl A.1; gna n = 15 Kputndeckoe

3HaveHue h = 2,549 bonbuwe, yem U, 4, crnegoBatenbHO, NPOMaxoB HET;

- ONpedensaT CMCTEMaTUYecKylo NorpelHocTb no opmyne A, = A, rge A paccymtaHo no copmyne (A.2) ans
OCTaBLUerocs psifa 3Ha4YeHUn A, Nnocne WUCKIIoYEeHUss BCEX NPOMAaxoB. Tak Kak Mnpomaxu BbisiBNEHbl He Bbinun, TO
A, = 1,00 kr/m>;

- OLEHMBAIOT 3HAYUMOCTb CUCTEMATUYECKON NOrPELLHOCTI:

tS  2,14-0/10 3 y
T.K. [Ac] > T = 15 = 0,06 kr/m°, TO cuctemaTnyeckas NorpeLHoOCTb ABNAETCH 3HAYNMOU N NPUHUMAETCH
n

pasHon 1,00 kr/m>3;
- paccunThIBAOT CYMMY HEUCKITIOYEHHbIX CUCTEMATUYECKNX NOrPEeLLHOCTEN X g MO popmyne (A.5):

Yo =10,22 + 0,52 + (8487 -0,0008-0,2)2 = 0,56 K/m3;
18
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- PACCUMTLIBAIOT AOBEPUTENbHbBIE MPAHULLbI MOMPELLHOCTY nameperHnii A (kr/m3) no dopmyne (A.6)

-0,10% =1,96-0,34 = 0,67 kr/m3,

£ 214010 +11-056 \/0,562

010 4 220 3
J3

BbIYMCINEHHOE 3HAYEHNE OKPYIMSAT A0 NEPBOro 3HaKa nocne 3ansiton, T.e. AOBEPUTENbHbLIE TPaHULUbI NOMPELUHOCTY
namepeHun paeHsl 0,7 Kr/m>;
- OLLEHMBAIOT CTaHOAPTHbIE HEOMNPEAENEHHOCTH No TUNy A (U, ) v no Tuny B (ug) no wopmynam (A.7) n (A.8), CooT-

BETCTBEHHO.

uy = 0,10 kr/m>;
056
J3

- OLIEHUBAIOT paclUMPEeHHYIo HeonpeaeneHHoCTb U, (kr/m3) no chopmyne (A.9)

= 0,32 Kr/m°:

Ug

u, = 2,02 1 0322 =2.0,34 = 0,68 kr/M,

BLIYNCINEHHOE 3HAYEHUE OKPYIMAT A0 NEPBOro 3HAKa NMocre 3andaTon, T.e. pacluMpeHHas HeonpeaeneHHoOCTb namepe-
Hui paBHa 0,7 kr/m3.
3HauveHvne AOBEPUTENBHbBIX MPaHuL, MOMPELLHOCTM pesynbTarta 3mepeHnin UnNu PacluMPEHHON HeonpeaeneHHOCTH

pesynbrata U3amepeHnn NIOTHOCTU HEXPTU HE NPEBLILLAET 3HAYEHUS, HOPMUPOBAHHOIO B 12.4 HACTOAWMX pEKOMEHAAUNN,
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[MpnnoxeHve b
(cnpaBo4HoOe€)

[lonpaBku Ha B3BeLLMBaHUe B BO3ayXxe

[Mpw pacyeTe NONPaBOK MCMOMNb30BaHbl 3HAYEHWS: NNOTHOCTY Bo3ayxa 1,222 kr/m3, Temnepatypbl 15,56 °C 1 n3bbi-
TOYHOE gaBlieHne, paBHOE HyIIIo.

my —m my —m
m; ~ m{; Nonpaeka C, kr/m3 m; ~ m{; Nonpaeka C, kr/m3
0,60 0,48 0,80 0,24
0,61 0,47 0,81 0,23
0,62 0,46 0,81 0,22
0,63 0,44 0,83 0,20
0,64 0,43 0,84 0,19
0,65 0,42 0,85 0,18
0,66 0,41 0,86 0,17
0,67 0,40 0,87 0,16
0,68 0,38 0,88 0,14
0,69 0,37 0,89 0,13
0,70 0,36 0,90 0,12
0,71 0,35 0,91 0,11
0,72 0,34 0,92 0,10
0,73 0,32 0,93 0,08
0,74 0,31 0,94 0,07
0,75 0,30 0,95 0,06
0,76 0,29 0,96 0,05
0,77 0,28 0,97 0,04
0,78 0,26 0,98 0,02
0,79 0,25 0,99 0,01

MpumeyaHue—NonpaBku npunoxenma b MoryT 6biTb NPUMEHEHbI AN 3HAYEeHUs] MITOTHOCTU BO3AyXa B
ananasore ot 1,1 2o 1,3 kr/m3.
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