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Mpeavcnosue

Llenn, oCHOBHble MPUHLMMBLI W OCHOBHON MOPSAOK MpoBefeHns paboT Mo MeXrocyaapCTBEHHON
cTaHgapTtusauum yctaHosneHol [OCT 1.0—92 «MexrocygapctBeHHas CcucTeMa CTaHgapTusauuu.
OCHOBHbIE MOMOXEHUsA» U FOCT 1.2—2009 «MexrocygapcTBeHHaa cuctema cTaHgaptusauuu.
CTaHpapTbl MeXrocygapcTBeHHble, npaBuia M pekoMeHgauuyM no MeXrocyapCTBEHHOW cTaHgapTusauuu.
Mpasuna pa3paboTkn, NPUHATUSA, MPUMEHEHUSA, OOHOB/IEHUS Y OTMEHbI»

CsefleHns o ctaHgapTte

1 NOAMOTOB/IEH TexHM4eckum KOMUTETOM MO cTaHAapTu3aumm Poccuiickoii degepauun TK 179
«TBEpPAOE MUHEpPa/IbLHOE TOM/IMBO» HA OCHOBE COOGCTBEHHOIO ayTEHTUYHOrO NEpeBofa Ha PYCCKUI A3bIK
cTaHjapTa, yka3aHHOro B nNyHkTe 5

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY pPeryiMpoBaHui0 1 MeTposioruu
Poccwiickoli ®epepaunmn

3 NMPUHAT MexrocysapcTBeHHbIM COBETOM MO CTaHAapTM3auum, MeTposiormm n ceptudmkauum no
nepenucke (NPoTokon oT 5 Hos6psa 2013 r. Ne 61-M1)

3a NpuHATE NPOrosIoCoBasIN:

KpaTtkoe HavmeHoBaHue Kog ctpaHbl no MK CokpalleHHoe HauMeHOBaHNe HauuoHaNbHOro
cTpaHbl no MK mnco (NCO 3188) 004-97 opraHa no ctaHgapTusauuv

3166) 004-97
Benapycb BY FocctaHgapT pecnybankn benapycb
Kuprunsns KG KblpreisctaHgapT
Monpgosa MD MongoBa - CtaHgapTt

Poccus RU PoccraHpapt
Y36ekncrtaH uz Y3ctaHpapT

4 Tlpukasom PefepasbHOTO areHTCTBa MO TEXHWYECKOMY PerympoBaHuio U MeTposiorum ot 22
HoA6ps 2013 r. No 2011-cT MexrocyaapcTBeHHblii cTaHaapT TOCT 147—2013 (ISO 1928:2009) BBeAeH B
AelicTBUE B Ka4ecTBe HauMoHaslbHOro ctaHgapTa Poccuiickoin ®epepaunn ¢ 1 aHBaps 2015 T.

5 HacTtosiwuii cTaHAapT sBAsSeTCA MOAMULMPOBAHHBIM MO OTHOLIEHW K MeXAyHapoAHOMY
cTtaHgapTty ISO 1928:2009 Solid mineral fuels — Determination of gross calorific value by the bomb
calorimetric method and calculation of net calorific value (TBepable MMHepasbHble TonauBa. OnpegeneHue
BbICLLE TEnMOoTbl CropaHMss MeTOAOM CXWraHWs B KaslopumeTpuyeckoih 60M6e u BbluMC/IeHUe Hu3wel
TennoTbl cropaHus). MNpy 3TOM AONOSHUTE IbHbIE MOSIOXKEHNWS, BK/IOYEHHbIE B TEKCT CTaHAapTa Ansa ydeTa
NnoTpebHOCTEN 3KOHOMUKU W/MAM  OCOBEHHOCTE  MEXrocyfapCTBEHHON CcTaHfapTu3auvu,  BblAeNEHbI
KYpCUBOM.

MexayHapoaHblii ctaHgapT MCO 1928:2009 paspabotaH TexHuyeckum komuTetom WCO/TK 27
«TBepgoe MUHepanbHoe TOMNMBO», NOAKOMUTETOM 5 «MeTobl aHannsa».

MepeBog, ¢ aHrMincKoro a3bika (en).

OdmymnanbHble 3K3eMNASApbl MEeXAyHapoOAHOro cTaHfjapTa, Ha OCHOBE KOTOpPOro MoAroToB/fieH
HaCTOALMIA MEXrocyapCTBEHHbIN CTaHAApT, MMetlTcs B ®defepasbHOM areHTCTBe M0 TeXHUYEeCcKoMy
perynuposaHunio 1 metponorun Poccuiickoin ®egepauuu.

CTteneHb cooTBETCTBUSA — MoanduumposarHHas (MOD).

CcCbI/IKW Ha MeXAyHapofHble CcTaHAapTbl, KOTOpble MPUHATLI B KayecTBe MEeXrocyapCTBeHHbIX
CTaHAapToB, 3amMeHeHbl B pasfene «HopmartuMBHblE CCbIIKM» W B TEKCTe cTaHjapta CCbliKamy Ha
COOTBETCTBYIOLINE MOAUMDULMPOBAHHbIE MEXIOCYAapCTBEHHbIE CTaHAapTbl. MHdopmMauus o 3ameHe
CCbINIOK NMpuBeAeHa B npunoxexnun JA.

6 B3AMEH I'OCT 147—95 (MCO 1928—76)
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NHopmaums 06 N3MeHeHUsIX K HacToslLeMy cTaHAap Ty Ny6IuKyeTCs B eXerofHo u3gaBaeMomM
MH(POPMaLMOHHOM yKasaTene «HauunoHanbHble CTaHAapTbi» & TEeKCT M3MEHEHWA W nonpaBokK - B
eXeMecsUHO u3faBaeMoM WH(IOPMaUVOHHOM YykasaTene «HauuoHanbHble cTaHfapThbi». B cnyvae
nepecmMoTpa (3aMeHbl) WAM OTMEHbl HacTOAWEro cTaHjapTa COoOTBeTCTBYyWLWEe YyBeJoOMIEHNe
O6yfeT Ony6/IMKOBAHO B EXEMeCsSYHO u3gaBaeMOM WHOPMaALMOHHOM YykasaTene «HauuoHaNbHble
cTaHgapTbi». CoOTBETCTBYLWAs NHopMauns, yBeJoMIEHNE U TEKCThl pasMeLLanTCca Takxe B
UHhOpPMaLUMNOHHON cucTemMe o06Wero nonb3oBaHUs - Ha oduunansHoM caliTe ®efepanbHOro
areHTCcTBa N0 TEXHNYECKOMY PerynpoBaHuio U1 MeTpPonorum B ceTun MHTepHeT

© CraHgapTuHdopm, 2014
B Poccuiickoii  ®epepauuu  HacToAwmMid cTaHAapT He MOXeT OblTb MOMIHOCTbIO  WAW  YaCTUYHO

BOCMPOV3BE/AEH, TUPAXUPOBAH M PacrnpoCTPpaHEeH B KauecTBe OQMUMANbHOMO M3gaHua 6e3 paspeLieHus
deaepanbHOro areHTCTBa Mo TeXHUYECKOMY PerysimpoBaHunio U MeTposiorm
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BeepeHve

TennoTta cropaHus SABNSIETCA BaXHeWLMM nokasatesieM KavyecTBa 3HEpreTMYeckoro TOMAvMBa U
xapaktepusyeT TennoueHHOCTb Yyrneii. Kpome Toro, Temnota cropaHus sBnsetcs OfHUM 13
KknaccuukauroHHbIX napameTpos YIfei, KoTopble NoApasAensoT Ha BUAbl N0 BENNYMHE BbICLLEH TenioTbl
cropaHusi Ha BfiaxkHoe 6e330/1bHOe COCTOsSIHME.

Mpy onpeAeneHun TenaoTbl CrOPaHUS B KanopumeTpuyeckoin 60Mbe nony4yaloT BeNNUMHY BbiCLUIEN
TEN0Tbl CTOPaHUSi aHanM3Mpyemoil Npobbl NMpu NOCTOSAHHOM O6beme. [MPoAyKTbl CropaHWs HaxogAaTcs B
rasoo6pasHOM COCTOSIHUM, 3@ UCK/IOYEHMEM BOAbl, 06pa3yioLlelica Npy cropaHun 1N KOHAEHCUpyloLleincs B
XUAKOCTb.

Ha npakTuke TonavMeo cropaeT B TONKe Npu NOCTOAHHOM aTtMOCHEPHOM AaB/IEHUN U BCE NPOAYKTbI
CropaHusa HaxofaTca B ra3oobpasHOM COCTOSIHUW, BOAA HE KOHAEHCMpyeTCcsa M yaansetcs B BuAe napa c
[bIMOBbIMU Taszamu. B 3Tux ycrnoBuAx peasibHOW TEN/IOTON CropaHusi TONMBa ABMSIETCA HU3LWas Tennaota
CropaHuss npu MOCTOSAHHOM AassieHun. MOXHO paccumTaTb TakKe HU3WY TenaoTy CcropaHus npu
NOCTOAHHOM O6beme. B HacToslem cTaHAapTe npueegeHbl HOpPMy bl A5 pacyeTa 3TUX BE/IMYMH.

PaHee B cTaHgapTax U Hay4YHO-TEXHUYECKOW NuTepaType NPUMEHANN TEPMUHBI «BbICLUAA 1 HU3LIAsNA
Tennotbl cropanusi» (FTOCT 17070) 6e3 yTOYHEHUSs — nNpu MOCTOSSHHOM o6beme wiu gasnexHuun. [Mpu
nepexoje OT CTapblX TEPMUHOB K HOBbIM (paszen 3) u ANna NpaBW/bHOW MHTepnpeTaLun NonyvYeHHbIX paHee
pe3ynbTaTtoB cregyeT yunTbiBaTb, YTO MOHATUIO O BbICLUEA TensoTe cropaHus COOTBETCTBYeT TepMUH
«BbICLIAA TeMI0Ta CropaHusl Npy NOCTOAHHOM O06beme», a NOHATUIO O HU3LWEN TenjoTe CropaHnsa — TepMuH
«HU3LWas TensoTa cropaHns Npu NOCTOAHHOM JaB/IEHNN.

B HacTosiLieM cTaHgapTe npuBefeHbl 06Wwue NpuHLMNLI MeTofa onpegeneHvns TenaoTbl cropaHus,
npoueaypbl NpoBefeHns rpafyvupoBKN KasopuMeTpPOB, 0COBEHHOCTU UCMbITAHWUA pasHbIX BUAOB TBEPAOrO
Ton/vBa ¥ o6Lme npeacTasieHnss 06 0CO6EHHOCTAX OTAE/bHbLIX TUNOB KaJIOPUMETPOB.

B HacToAwwmii cTaHgapT BKAOYEHbl [ONOSHUTENIbHbIE MO OTHOWEHWI0 K  MeXAyHapoaHOMY
ctaHgapty WCO 1928 TpeboBaHus, oTpaxawlwme nNoTpebHOCTU IKOHOMWUKM W/WAM  OCOBEHHOCTH
MeXrocyapCTBEHHOW CTaHAapTu3aumm, a UMEeHHO:

- B 06nacTu pacnpocTpaHeHns KOHKPETU3NpOoBaHbl BUAblI TBEPAOr0 MUHEPasIbHOrO TOMUBA;

- U3 TeKcTa WCK/IIYEHO OMucaHue KanopuMeTpa, B KOTOPOM COCYyf[, Mellanka v Bofja 3aMeHeHbl
MeTan/imyeckuMm 6/10KOM, MOCKO/IbKY HACTOALWMIA CTaHAApT pacnpocTpaHAeTcs Ha XWUAKOCTHble (BOAHbIE)
KannopvMeTphl;

- vckIYeHbl npunoxenns A. B. C. D u F. B KOTOpbIX NpuBeAeHbl pekoMeHgaummn, Heobxoanmblie
[ANA NPOEKTUPOBLLMKOB, U3rOTOBUTENE M NOBEpUTENein KanopumeTpoB. V3 3TUX NpUIOXeHWU i B OCHOBHOI
TEKCT cTaHAapTa nepeHeceHbl peKkoMeHAaLUun no TexHuke 6e3onacHoii paboTbl onepaTopos 1 NOAPO6HOCTM
paboTbl, HEO6X0OAUMbIE ANA NOMYyYEHUs pe3ynbTaToB, NPELM3NOHHOCTb KOTOPbIX OTBeYaeT TpeboBaHUAM
HacTosLLero ctaHgapTa,

- 13 OCHOBHOIO TekcTa cTaHfjapTa B HOBOE MNpPWIoXeHne A MnepeHeceHo onucaHue npoueaypbl
rpafyvpoBkn U30Mepubonnyeckoro n aguabarnyeckoro  KasiopumeTpoB, T. €. W3/0XKEHbl MeTOAMKU
onpefesieHns aHepreTYecknxX 3KBUBASIEHTOB 3TUX KaJIOPUMETPOB;

- pob6aBneHo npunoxeHne b. B KOTOpOM npuBefeHbl 060CHOBaHUS U hopmynbl ANS pacuyeTa
BbICLUE TEnnoTbl CrOpPaHUsi MpW MOCTOSAHHOM [aBfieHWW, HWU3LEeW TennoTbl CropaHus Npu MNOCTOSAHHOM
06bemMe 1 NOCTOAHHOM AaB/IeHNN;

- pob6aBneHo npuioxeHwe B, B KOTOpoM cobpaHbl WMHAOPMAaLUOHHO-CMpPaBOYHbIE MaTtepuasbl,
HeobxoauMble ANA NOMb30BaHNA CTaHAapTOM;

- HacToAWMA MOAMMULMPOBAHHbIA CTaHAAPT HO MMeeT TeXHUYECKUX OTK/IOHEHWIR, HO TekCT
ctaHfapta MICO 1928 oTpefakTupoBaH, COKpalleH 1 U3/10KEH B COOTBETCTBUU ¢ TpeboBaHusmn NOCT 1.5 un
FOCT 1.3.
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M E X T T OCYLAPTCTHBETHTHTUGbB CTAHAOAPT

TOMAMBO TBEPAOE MMHEPA/IbHOE

Onpe,u,eneHVle BbICWEW TenaoThbl cropaHuna un
pacuyeT HU3LWen TennoTsbl cropaHunsa

Solid mineral fuel. Determination of gross calorific value and
calculation of net calorific value

[ata BBegeHusa - 2015—01—01
1 O6nacTb NpUMeHeHUA

HacToawuii ctaHgapT pacnpocTpaHseTcss Ha Oypble W KamMeHHble YIW, JIMTHUTbl. aHTpaynThl,
roptouve cnaHubl, Topd, NPOAYKTbl WX O6OralleHuss U TepmMuyeckoit 06paboTku, OGPUKETbI, KOKC,
6uonionnmeo’ (ganee — TBepAoe MUHepanbHOe TOMNAWMBO), M YycTaHaBNMBaeT MeToh onpegeneHus
BbICLUE/ TEennoTbl CropaHuss npu MOCTOSAHHOM 06beme W cTaHgapTHoli Temnepatype 25 °C B
KanopumeTprUyecKoi yCTaHOBKe C UCMNO/Ib30BaHWEM KanopyMeTpuyeckoii 60mMbbl 1 cnocob pacyeTa HU3LLEN
TEnM0Tbl CTOPaHUsi NPU NOCTOSSHHOM AaB/IeHUN.

KanopvMeTpuyeckyto yCTaHOBKY rpagyvpytoT ¢ NoMoLbio 06pa3uoBoii (3TasloHHO) Mepbl TENIOThI
cropaHusa — 6eH301liHOl KUCNoThl (fanee — 3TasloHHasA GeH30MHas K1cnoTa).

[ns onpegeneHuns Bbicweli TENA0Tbl CrOpaHWs Npy NOCTOAHHOM O06beMe MCNOoMb3YHT pasHble TUMbI
KanopumeTpoB, OTBevalwllye OCHOBHbIM TpeboBaHWAM, KOTOpble perfameHTU-poBaHbl B HACTOALLEM
cTaHgapTe.

2 HopmaTtmBHbIE CCbIIKN

B HacTosAWeM cTaHAapTe UCMO/b30BaHbl HOPMAaTUBHbIE CCbIJIKU Ha Clefyloline HopMaTUBHbIe
[OKYMEHTbI:

FOCT ISO 579—2012? Kokc. OnpegeneHune obLueii Bnaru

FOCT ISO 589—20123KameHHbli1 yronb. OnpegenexHve obLeii Bnaru

[OCT ISO 687—2012* Tonnvneo TBepLoe MUHepanbHoe. Kokc. OnpegeneHune cogepxaHus snaru B
aHanMTuYeckoli Npobe Ans obLero aHannsa

FOCTISO 1171—2012" Tonnuso TBepaoe MuHepanbHoe. OnpegesieHne 301bHOCTU

FOCT ISO 5068-1—2012* ¥Yrnau 6ypble 1 AMrHNTbl. OnpefeneHvie cogepxaHuns snarv. YacTb 1
KOCBEHHbII rpaBuMeTpuyecknii MeTog onpegeneHns obuueli Bnaru

FOCT ISO 5068-2—2012® Yrnu 6ypblo U NMIHUTbI. OnpejeneHve cogepxaHua snarn. YacTb 2.
KOCBEHHbI rpaBuMeTpuyeckuii MeT o/ onpesenieHns Bnarn B aHannTuyeckoi npobe

FOCT ISO 11722—20126> TonnvBo TBOPAOE MUHEpPasbHOE. YTofib KaMeHHblil. OnpBae-neHune
BNarn B aHanuTun4Yeckoi npobe ans obLiero aHanmsa BbiCyLUVBAHMEM B N1IOKe a3oTa

FOCTISO 17247 —20127(1SO 17247:2005) Yronb. 9neMeHTHbIA aHanu3

' HacTtoswwumii cTaHaapT pacnpocTpaHsaeTcst Ha 6MOTONIMBO 4,0 BCTYN/IEHUSA B CUYy MEXTocyLapCTBEHHOro
cTaHgapTa, rapMmoHu3nposaHHoro ¢ EN 14918:2009 BuoTonnueo TBepgoe. OnpefeneHne TennoTbl cropaHus (Solid
biofuels. Determination of calorific value)

1 Ha tepputopun P® peiicteyeT MOCT 27588—91 (ISO 579:1981) KOKC KaMEHHOYT OMbHbIA.

MeTog onpeaenexus obLuei Bnaru.

3Ha tepputopun PP peiicteyeT FOCT P 52911—2013 Tonsmeo meepdoe MmuHepasibHoe. OnpegeneHne obLuei
Bnarm.

1Ha Tepputopun P® geiictByet MOCT 27589—91 (ISO 687:1974) Kokc. MeTopj onpefeneHus snarv B
aHaIMTN4ecKoli npobe.

" Ha Tepputopumn PO aelicteyeT FOCT P 55661—2013 (MCO 1171:2010) Tonnveo TBEPA0E MUHEPA/TLHOE.
OnpegeneHne 301bHOCTU.

B Ha Tepputopumn PO aeiicteyeT FOCT P 52917—2008 (1ISO 11722:1999, 1SO 5068-2:2007) Tonnuneo TBepaoe
MUHepanbHoe. MeTo/bl onpeaeneHns Bnarv B aHaimT4eckoi npobe.

Ha tepputopun P® peiicteyeT TOCT P 53355—2009 (ISO 17247:2005) TonnvMBo TBEPLOE MUHEPAILHOE.
OneMeHTHbIi aHann3.

N3pgaHue oguumanbHoe
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FOCT 1.3—2002 lNpasuna 1 MeTOoAbl NPUHATUA MEXAYHAPOHbIX U perMoHasbHbIX CTaH4apToB B
KayecTBe MeXrocygapcTBeHHbIX CTaHaapToB

FOCT 15—2001 CTaHgapTbl MexrocygapcTBeHHble. [lpaBuna © pekomeHjauum no
MeXrocyapCTBEeHHOW cTaHgapTusaumm

FOCT 2059—95 (ISO 351:1996) TonnvMBO TBepAoe MuUHepasbHoe. MeTof onpepeneHus obuiei
cepbl CXUraHvem rnpu BbICOKON TemMnepaType

FOCT 2179— 75 NpoBonOKa U3 HUKENA U KPEMHUCTOr0 HUKeNA. TexXHUYeckne ycnoBus

FOCT 2408.1—95 (ISO 625:1996) TonnuBo TBepAoe MuHepanbHoe. MeTofbl onpefeneHus
yrnepofja v sBogopoja

FOCT 5307— 77 lNpoBoioka KOHCTaHTaHoBasA HensonuposaHHasa. TexHUYeckue ycnosus

FOCT 5583—78 (ISO 2046:1973) Kucnopofg rasoo6pasHblii TEeXHUYEeCKUin W MeaUNLUHCKUIA.
TexHnyeckue ycnosus

FOCT 6309—93 HUTKM LWIBEHbIE X/I0NYaTOOYMaXHble U CUHTEeTHYeckme. TexHUYeckne ycnoBms

FOCT 6563—75 M3penua TexHuyeckme u3 61aropofHbiXx MeTas/ioB U ChiaBoB. TexHW4yeckue
ycnosus

FOCT 6613—86 CeTk/ NpOBOJIOYHbIE TKaHble C KBagpaTHbIMU AueiikaMu. TexXHUYeckue ycroBus

FOCT 6709— 72 Bofa AUCTuUAIMpoBaHHas. TexHu4yeckue ycnosus

FOCT 8606—93 (ISO 334:1992) TonnuBo TBepAoe MuHepanibHoe. OnpepeneHve obLiein cepsbl.
MeTog Swka

FOCT 10742—71 Yrnu 6ypble, KaMeHHble, aHTpauuMT, roptoyne cnaHubl U YyrosbHble 6pUKeThbI.
MeTopabl oT60pa 1 NoAroTOBKN NPo6 AnA NnabopaTopHbIX UCNbITaHWiA

FOCT 11303—2013 Topd © nNpogykTbl ero nepepaboTkn. MeTog npPUroTOBAEHUA
aHa/IMTn4eckux npob

FOCT 11305—2013 Topd v NpoAyKTbl ero nepepaboTkn. MeToabl onpegeneHus Bnaru

FOCT 11306—2013 Topd 1 NpoAyKTbl ero nepepaboTkn. MeToabl onpeAesieHns 30M1bIICTH

FOCT 17070—87 Yrnu. TepMuHbI 1 onpegeneHuns

FOCT 18389—73 NpoBOJIOKa 13 NNaTUHbI U ee CNNaBoB. TexHUYeCKune yCcrnoBus

FOCT 23083—78 KOKC KaMEHHOYrO/bHbI. NEKOBbLIA M TepMoaHTpauuT. MeTogbl oT6opa u
noAroToBKU NPo6 AN UCNbITaHni

FOCT 24104—2001eBecbl nabopaTopHble. ObLme TexHnyeckne TpeboBaHus

FOCT 27313—095° (ISO 1170:1977) TonnvBo TBephoe MUHBpasnbitoB. O603HauYeHne nokasaTenei
KayecTBa U hOopMy bl NepecyeTa pesynbTaToB aHanv3a 4718 Pas/INyHbIX COCTOAHMIA Tonnea

FOCT 32465—2013 (ISO 19579:2006) TonnuMeBo TBepAoe MuHepasnbHoe. OnpegeneHve cepbl C
ncnosnb3osaHnem MK-crnokTpomeTpumn

MW 2096—2009 NocypapcTBeHHas cucTema obecrneyeHuss eAMHCTBA M3MepeHuii. KanopumeTpsbl
cxXuraHmsa ¢ 60M60i (KMAKocTHble). MeToavKa NoBEPKU

MpumeuvaHwune - lNpu NOAb30BAHNM HACTOALWMM CTaHAApPTOM LenecoobpasHo NpoBepuTb
[JeicTBME CCbIIOYHbIX CTaHA4apToB B WHOPMAULWOHHOW cucTeme 06Lero nonb3oBaHUs — Ha
ohmumnansHom caliTe defBpanblioro areHTCcTBa N0 TEXHUYECKOMY peryvpoBaHuio M MeTponorum B
ceTun VIHTepHeT WM No exerogHomy WHOPMAUMOHHOMY yKasaTeno «HauuoHanibHble CTaHgapThbi».
KOTOpBbIA 0ny6/NKoBaH NO COCTOSAHWIO Ha 1 sHBaps TeKyLWero roga, M no BbIMyCKam eXeMeCA4YHOro
MHCOPMALMOHHOI0 YyKasaTens «HauuoHanbHble CcTaHjapTbi» 3a Tekywuid rog. Ecnm ccblnoyHbli
cTaHAapT 3ameHeH (M3MeHeH), TO TMpuM MONb30BAHUU HACTOAWMM CcTaHjapToM cnegyeT
PYKOBOACTBOBATbLCA 3aMeHAIWUM (M3MEHEHHBIM) CTaHfapToM. Ecin cCbiNoyHbll cTaHjapT OTMEHeH
6e3 3ameHbl, TO MONOXEeHWe, B KOTOPOM fJaHa CCblIka Ha Hero, nNpUMeHseTCsa B 4YacTu, He
3aTparvsaLein 3Ty CCbINkKy.

3 TepMuHbI 1 onpepeneHns

B HacTosfwem ctaHfapTe npumeHeHbl TepMuHbl no FTOCT 17070, a Takke cnegyrouwme TepMUHbI C
COOTBETCTBYIOLUMMN OnpeaeneHUs Mu:

31 BbiCLUAs TenjoTa CropaHus npuv MOCTOAHHOM o06beMe: KonuuecTBO TennoTbl, KOTOpoe
BblAeNsieTcs npu NOSIHOM CropaHuu efuHWLbl Maccbl TBEPAOro TOMMBA B Kaslopu-MeTpuyeckoin 6ombe B
cpefe CXaToro KMcnopoja B yCTaHOB/IEHHbIX CTaHA4APTOM YC/I0BUSIX.

' Ha Tepputopun Poccuiickoii ®epepaunmn geiicteyet FTOCT P 53228.1—2008 Becbl HeaB TOMaTUYECKOT0
fgeiicTeuA. YacTb 1 MeTposnoruyeckue v TexHuieckne TpebosaHus. VcnbiTaHus.

* Ha TeppuTtopumn Poccuiickoii ®efepaunn geiicteyet Takke TOCT P 54245—2010 (MCO 1170:2008) Tonnvso
TBepaoe MuHepasnbHoe. MepecyeT pe3ynbTaTOoB aHa/M3a Ha pas/inyHble COCTOSHUA TOoNvBa.
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MpumeyaHnsa

1 OcTaTouYHbIMU MPOAYKTAMU CropaHus sIBASIOTCA rasbl: KACMO0POA, a3oT, AWOKCUA Yyrnepoja wu
[MOKCUA cepbl, a Takke BoAa B BUAE XWAKOCTM, KOTOpas HaxoAUTCS B paBHOBECWUM C BOASHLIM MapoM U
HacbllleHa AWOKCMAOM yrnepoja, W TBepAas 30/1a, NpUyYeM BCe MPOAYKTbl CTOpPaHWs HaxoaaTcs npu
CTaHAapTHOI TeMnepaTtype.

2 B npunoxeHnn B npuBeaeHbl eAvHULbl W3MEPEHWs TenoTbl CropaHvsi 1 KO3(hULMEHTDI
nepecyeTa TENIOTbl CrOPaHNsi C OAHUX eAVHUL, HA Apyrue.

3.2 Bbicwas TensjoTa CropaHus NpyW NOCTOSIHHOM AaBfOHWW: KOMMYEeCTBO TEMIOThl, KOTOPOe
BblAensieTca npy NOMHOM CropaHuu eAuvHWLbLI Macchl TBEpAOro TOM/MBa B cpede Kuc/iopoga npu
MOCTOSIHHOM [JaB/IEHNM BMECTO MOCTOSIHHOTO 0GbeMa KaslopuMeTpuyeckoii Gomob!.

MpumeuvaHnnsa

1 CxemMaTWyHO U3MeHeHVe 06bemMa ra3oBoii pasbl MOXHO NPEACTaBUTb CeAyHOLWMM 06pa3oM:

- BOAOPOA TOM/JMBA B3aMMOAENCcTByeT ¢ ra3o06pasHbiM KUC/IOPOAOM 1 06pasyeT XUAKYI Bogy, B
pe3ynbTaTte Yero 06beM CUCTEMbI YMEHbLLAeTCs:

- yrnepos TomaMBa pearvpyet C ras’oobpasHbiM  KAC/IOPOAOM 1 06pasyeT paBHblli 06bem
razoo6pasHoro AMokKcuaa yrnepoaa, B pesynbrare Hero 06bem CUCTeMbl He M3MeHSeTCs:

- 3@ CcYeT KMc/iopoda v a3oTa TonMBa 06beM razoo6pasHoii haskl yBenmumBaeTcs.

2 BbIcwas TennoTa cropaHusa npyv NOCTOSAHHOM AaB/IOHUN — MOHATUE TMNOTETUYECKOE.

3.3 HuM3was TensoTa cropaHuMs nNpu MNOCTOAHHOM o06beme KonnyecTBo TensnoTbl, KOTOpoe
BblAenseTcs Npu MOMHOM CropaHuv eAuHWLbl Macchbl TBEPAOro TOnAvMBa B kasopyMeTpuuyeckoin 6ombe B
cpeje cxaTtoro Kucnopoga npv ycrioBuu, YTO BCA BOJa B MPOAyKTax CropaHus octaetcs B BUAEe BOASAHOTO
napa.

MpumeyaHnsa

1 Kpome BofAbl, HaxoAslieics B rasoBoii (pase B BuAe BOAAHOro napa (runoteTudecku npu 0,1
MMMa), BCce ocTasibHble MPOAYKTbI CrOpaHWs — Te Xe. YTO NMpuBefeHbl B onpefeneHny TepMrHa «BbiCcLIas
TensoTa cropaHvsa Npu NOCTOSHHOM o06beme» (CM. npumevarve 1 k 3.1). Mpu aTom BCe NPOAYKTbI CropaHus
HaxofaTcsA nNpu cTaHJapTHOW Temnepatype.

2 Huswasa Tennota cropaHma npu NOCTOAHHOM 06bemMe — NOoHSATME rMnoTeTMyeckoe.

3.4 Hu3was TensoTa CropaHus Npu MNOCTOSHHOM faBneHuun: KonuyectBo TensoTbl, KOTOpoe
BblfenseTcss npu MNOMHOM CropaHWM efuHWLbl Maccbl TBEpAOro TOMMBa B Cpeje Kucnopoga npu
NMOCTOSIHHOM AaBfIeHWM U NpU YCNOBWUMW, YTO BCS BOAQA, 06Gpasytollascs Npu cropaHuu, octaeTcs B Buie
BOASHOrO napa.

MpumeyaHune — Kpome BOAbl, HAXOAsLLEACS NOCNe CKUraHna TONAnBa B BUAE BOASHOrO napa
(npu 0.1 MMMa), Bce ocTa/bHble NPOAYKTbI CrOpaHns — Te Xe. YTO NpuBeAeHbl B onpeaeneHnn TepmmnHa
«BbICLIAA TenaoTa cropaHusa npu NnocToAsHHOM obbeme» (CM. npuMedaHue 1k 3.1). Mpu aToM BCe NPOAYKTbI
CropaHusa HaxoAsaTcsA Npu CTaH4apTHON TemnepaType.

3.5 agumabaTtuueckuii kanopumeTp: KanopumeTp, B KOTOPOM TeMnepaTtypa Bofbl B TepMocTare BO
BPEMSI UCMbITaHUSI GbICTPO U3MEHSIETCS W NOAAEPXKMBAETCA paBHOW TemnepaType B KaJlopuMeTpuyeckom
cocyge. Tennoo6MeH Mexay TepMOCTatOM W Ka/lopuMeTpPUYecKUM COCY[OM BO BPEMs WCMbITaHUS He
NPOUCXOANT.

MpumeyvaHnunsn

1 JonyckaeTca oOTCTaBaHMe TemnepaTypbl BOAbl B TepMmocTtare OT TemnepaTypbl BoAbl B
KaslopnuMeTpMYEeCKoM cocyae nocne 3axuraHus npobel He 60nee, yem Ha 0.1 K.

2 B agnabatnyeckom KanopumeTpe Tenso0bMeH C OKpyxatolleil cpefoilt NpakTuieckn oTcyTCTByerT.
TennoobmeH BHYTPU CUCTEMbI ABASETCH BEVYMHON MOCTOSHHOW ANS AAaHHOro npubopa B BblGpaHHbIX
yCnoBuAX kanopumeTpupoBaHus. Mpu pacyeTe nogbema TemnepaTypbl B KalOpMMETPUYECKOM cocyfe
nonpasKy Ha Tens006MeH C OKpyxatoLeil cpefol He BBOAAT.

3.6 nsonepubonnyecknii kanopuMmeTp: KalopumeTp M30TEPMUYECKOTO TUNA, TePMOCTAT KOTOPOro
o6ecneynBaeT OAHOPOAHYHO U MOCTOSIHHYIO TEMMEPATYPY B TEUEHWNE BCErO WCMbITAHMSI.
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MpumevaHnnsqa

1 B n30onepub0onnUecknx KasopuMmeTpax KaJiopuMeTpuuecknii cocys nomellalT o TepmocTar, B
KOTOpPOM MoAAepXuBaeTCs TeMrnepaTtypa, paBHas TemnepaTtype okpyxatlieil cpeabl. NPOMEXyTOK Mexay
COCYZIOM ¥ TEPMOCTATOM A0/DKEH 6bITb MUHUMASTbHBIM.

2 Mpu pacueTe WUCMpaBNEHHOTO MOAbEMA TemnepaTypbl B Ka/lopMMeTPUUYEcKOM cocyfe Takoii
CUCTEMbI BBOAAT NOMpPaBKy Ha TEMJI00GMEH C OKpyxXatoLlei cpefoil.

3.7 cTaHpapTHasa Temnepartypa: MexayHapoAHas cTaHAapTHas TepMoxumuyeckas Temnepartypa,
paBHas 25 eC.

MpumeyaHunsa

1 KoHeuHasn Temnepartypa rnasHoro nepuoga (f, . cm. 10.1) ABnseTca cTaH4apTHON Temnepartypoii
OTAENbHOro UCNbITaHUS.

2 3aBNCMMOCTb TemsoTbl CropaHusi TBepAoro TonauBa OT TemnepaTypbl He3HauuTesbHa W
coctasnset 1 Ox/(r-K).

3.8 aHepreTnyecknii 3KBMBA/IEHT KasiopyMeTpa: TensioeMKOCTb Ka/lopMMEeTPUYECKO CUCTEMBI,
KOTOpPYH OMpeaensitoT, Kak KO/IMYEeCcTBO TensoTbl, HEOo6X0AUMOe AN U3MEHEHUS Temnepatypbl 3Tol
cuctembl Ha 1 °C.

MpumeuyaHwnme — IKCNnepuMeHTaslbHOE oOnpefefnieHne 3HepPreTUYecKoro 3KBMBasIeHTa
pPaBHO3HAYHO TMOHATUIO «rpaflyupoBka kanopuMmeTpa». OHepreTyeckuii 3KBMBA/IEHT KasopumeTpa
onpesenslT No U3MEHEeHWI0 Temnepatypbl B CUCTEME NPU CXUraHWU HABECKW 3TasIOHHOW GeH30MHO
KUC/IOTbI B TEX XEe YC/IOBUAX C TEMU Xe peakTuBaMu W MaTepuasamu, YTo W Npu onpefesieHun TenIoThbl
cropaHums TonmeBa. DHEPreTMYeckuii IKBMBaIEHT Ka/lopyMeTpa BblipaxkaloT B e4MHNLAax TennoTbl, AeNeHHbIX
Ha K (rpagyc no KenbBuHY) nnv gpyryt eavHuly temnepatypsl (3.9. npyumeyaHue 2).

3.9 wucnpaBfieHHbIN nogbem  Temnepartypbl: VisMeHeHne  TemmnepaTypsbl BOAbl B
KanopumeTpuyeckom  cocyfle,  BbI3BaHHOE  UCK/IOYMTENIbHO  Mfpoueccamu,  Npoucxogdawmumu B
KanopumeTpuyeckoin bombe.

MpunmeyaHunsa

1 WcnpaBneHHblli nogbeM TemnepaTypbl onpefensertcs W3MepeHHbIM MOABEMOM TemnepaTtypbl
BOJbl B Ka/IOPUMETPMYECKOM COoCyZe 3a BPeMS [/1TaBHOTO NepuoAa CXUraHns nocsie BHECEHWS MOMpPaBKU Ha
Tenso006MeH C OKpyxatoLeil cpefoi.

2 Temnepatypa B Ka/lopMMeTPUHYECKOM COCyAe MOXeT 6biThb M3MepeHa pasHbiMM crocobamu
BblpaXeHa B pas/IMUHbIX eAuHuLaxX, ec/in ycTaHoB/IeHa B3alMOCBSI3b MeX[y U3MEHEHWeM TemnepaTtypbl 1
3TUMM YCNOBHBIMU €AUHLAMM.

4 O603Ha4vYeHNs1 NokKasaresein N NHOEKCOB

B HacTosiLleM cTaHAapTe NpuMeHeHbl 0603HauveHus nokaszateneit n uHaekcos no FOCT 27313.
JlononHUTEeNbHO pernaMeHTpoBaHbl 0603HaYeHNs creayownx nokasatenei (3.1 - 3.4):

- BbICLIAA TensoTa cropaHus npu nocTtossHHoOM o6beme — OiV;

- BbiCLWas Tensiota cropaHus npu NoCTOSAHHOM faBneHnn — Qsp :

- HU3LWWas TensoTa cropaHnsa nNpu NOCTOsTHHOM o6beme — QIV;

- HU3LWWas TensoTa cropaHns npu NoCcToaHHOM AasnexHun — 0,P.

B npunoxeHun B nprvBegeHbl 0603HaYeHWA nokasaTenei n MHAEKCOB, MPUHATbIE B MeXAyHapoAHOM
ctaHgapTte MICO 1928 1 B HACTOALEM MEXrocyaapCTBEHHOM cTaHaapTe.

5 CyllHOCTb MeToAa

5.1 CywHocTb MeToja onpejesieHns BbICLUEA TensoTbl CropaHMs MNpu MOCTOSHHOM 06beme
3ak/yaeTcs B NOIHOM CXWraHuvM HaBeCcKn TBEpPAOro TonameBa B atMocdepe cxartoro kucnopoga (3 Mra) B
repMeTMyYeckn 3akpbiTOM METa/I/IMYECKOM Cocyfe — KanopumeTpuyeckoil 6oMGe, KOTOPYH MorpyxatT B
onpegeneHHblli 06bem (MM Maccy) BoAbl, Haxofsuieica B kasiopumeTpuyeckom cocyge. Mo yBennyeHuto
TemMnepaTtypbl BOAbl B KaslopyMeTpUMYEeCKOM cocyfie yCTaHaB/MBAlOT KO/IMYECTBO TeNnoThl, BblAenusLueiics
npy cropaHWy TOMAMBa W BCMOMOraTeslbHbIX BELecTB, a Takke npu o6pa3oBaHUM BOAHbIX PacTBOPOB
a30THOI 1 cepH0|7| KMUCNOT B YC/ZIOBUAX UCNbITAHUA.
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Mpubop Ans onpeAeneHws TennOTbl CropaHWs Ha3biBalOT KaslopUMeTPUYECKOW YCTaHOBKOW wan
KasIopyMeTpoM.

OHepreTYecknii aKBUBANEHT KaslopyMeTpa onpeaenstoT Npu rpagynupoBOYHbIX WUCMbITAHUAX NyTem
CXKUTaHNA HaBECKW 3TasIOHHOV OEH30MHOW KWCMOTbl B YC/MIOBUAX, @HA/IOTMYHbIX YC/IOBUSM NpPOBEAEHUS
KanopumeTpUUecKknx UCMbITaHWi Tonamea.

VMicnpaBneHHbli  noAgbeM  TemnepaTypbl  ONpedenslT, W3Mepss  TemnepaTypy BoAbl B
KasopuMeTpUYeckom cocyfie A0. BO BPEMS U MOC/Ae CXUraHUs HaBECKU aHaM3npyemoro BellecTBa.
Mpofo/MKMTENbHOCTL 1 YacToTa HabnaeHUiA 3aBUCAT OT TUNa kasiopumMeTpa.

[lo Hauana onpepgeneHus B 60M6y [06aBNAT BOAY, YTOObI elle A0 CKUraHWa co3gatb rasoByto
cpefly, HacbIWEHHYI0 BOAAHbIMKM napamu. 3TO Cnoco6CTBYeT MNOJHOM KOHAeHcauuu BOAbl, KoTopas
ob6pasyeTcs u3 Bogopoaa u Bnaru npobbl (kngkas asa npoayKToB CropaHvs).

BbICLUYO TENMOTy CropaHusi Npu NOCTOSIHHOM 06beMe BbIYWCAAT N0 UCMpaB/fiEHHOMY Mogbemy
TemnepaTypbl U 3HEPreTUYEeCKOMY 3KBMBAJIEHTY Ka/iopumeTpa C y4eTOM BbiAe/NieHns Tenna npu cropaHiun
YyacTu 3anasibHOl MPOBOMIOKM (M XNOMYaTOO6YMaXKHON HUTK), a Takke MpU 06pasoBaHUN W PacTBOPEHUW B
BOJEe a30THON KUCNOTbI. MpW BbIYUCIEHWN BbICLLIEA TEN0Thbl CTOpaHUsi BBOAAT Takke nonpasky Ha TenaoTy
06pa3oBaHNa BOLHOMO pacTBopa CepHOI KNCIOTbl U3 ANOKCUAA Cepbl U XUAKON BOAbI.

5.2 BbiClUYlO TeNsOoTy CropaHus nNpu NOCTOSSHHOM AAaBfeHWW ONPeAensioT pacyeTHbIM NyTem,
MCXOAS M3 BbICLIE TennoTbl CropaHus Mpuv MOCTOAHHOM O6beMe — 3KCMepMMEHTaslbHON BEeNYUHbI,
nosly4aeMoi npu cKuraHum npoésl B KanopumeTtpuyeckoii 6ombe (5.1).

[ns pacueta BbiCLWEW TennoTbl CropaHWs Npu MNOCTOAHHOM [AaBfeHWM TpebylTcA [faHHble O
cofepxaHun BOAOPOAA, a3oTa 1 Kucaopoga B aHanmsmpyemMmoii npobe (npunoxexue b).

5.3 Hu3wy TennoTy cropaHuss nNpu NOCTOAHHOM 06bemMe W MpU NOCTOAHHOM [JaB/EHUU
onpeAensioT pacyeTHbIM NyTeM, WCXOAA W3 BbICLIEA TennoTbl CropaHus NpuM MOCTOSIHHOM o6beme,
NOSTlyYEHHOW NpU UCNbITAHUW YIS B KanopyMeTpuyeckoin 6ombe.

[ns pacyeTa HU3LWeN TeNNOTbI cropaHns paboyero TONAMBa Npu NOCTOAHHOM faB/ieHUN TpebyTcs
[JaHHble 0 cogepXXaHuu obLeli Bnarv, BOAOPOAA, asoTa v kucnopoga B npobe (npunoxeHve b).

[ns pacyeTa HU3WeR TennoTbl cropaHmsa paboyero Tonanea nNpy NOCTOSAHHOM 06bemMe Heob6XoaUMbI
[aHHble 0 cofepXxaHun Boopoaa 1 obLLei Bnary B npobe (npunoxeHue B).

6 PeakTuBbl ” mMartepunasibl

6.1 Kucnopopn raszoobpasHblii, B 6anfioHe, A7 HaNoOSHEHUS KanopuMeTpuyeckoin 60M6bl 4o
paBneHus 3 MMa. He cogepxaluuii roproumx npumMeceil U Bogopoaa, CTeENeHb YACTOTbI He MeHee 99.5 % no
FOCT 5583.

MpumeHeHne kncnopoga, nosyYeHHOro MeTOA0M 3/1eKTPOM3a BOAbl, HEe AONyCKaeTcs.

6.2 3anan

6.2.1 MNpoBosioKa ANA 3aKUraHns, oaHa U3 NepeyUnCcriEHHbIX HUXE:

- XpoMoHuKenesas, guametpom 0,16 - 0.20 mm no FOCT 2179;

- KOHCTaHTaHoBas. guameTpom 0,10 - 0.15 mm 510 FOCT 5307\

- nnatuHosas, AnameTtpom 0.05 - 0,10 mm no FOCT 18389:

* MogHasd, anameTpom 0,10 - 0,15 mm
unu gpyras noaxopsiias NpoBoJiIoKa C U3BECTHbIMMU TEM/IOBLIMU XapakTepucTUkamu.

6.2.2 XnonyaTobymaxHasi HUTbL ANns 3anana u3 6Genoil uennwnossl no FOCT 6309 wn
9KBMBANEHTHAA eil.

6.3 MaTtepuan ansa pyTepoBKM TUMASA, UCAOMbL3YIOT ANSA TOr0, YTO6GbLI AOCTUYbL NOSIHOTHI CropaHus
KOKCa, aHTpauuTa, BbICOKO30/IbHbIX Yrnei 1 Apyrnx ManoakTUBHbIX, NI0X0 CroparLmx Bua0B TonavBa.

6.3.1 MNacTta 13 N1aB/IEHOro a/IlOMOCU/IMKATHOIO LieMeHTa

MnaBneHbIli antoMOCUNMKATHBIA LLEMEHT, M3MeslbYeHHbIi [0 MaKCMMasbHOrO pasmepa 4acTui
MeHee 63 MKM. MPUroAHbIi A8 UCNOMb30BaHUSA nNpu Temnepartype 1400 eC, cMeluvBaloT C BOJOWA.

6.3.2 ANOMWHMA OKCUA, Y. 4. a., NJaBNEeHbIl, W3MEesIbYEHHbI A0 MNPOXOXAEHUS Yepe3 cuto C
pasmepom oTBepcTuii 180 MKM 1 OCcTalLWKiica Ha cuTe ¢ pa3mMepoM oTBepcTuiA 105 MKM.

6.3.3 [uck u3 06e330N1bHOr0 KBapLEBOrO BOJIOKHA, SBAAIOWMIACA KOMMEPYeCKM AOCTYMHbIM
nsgenvem.

6.3.4 AcbecT BOJIOKHUCTbIA, NpOKaneHHbl npy 850 °C B NOYEHMB 2 4. XpaHAT B 3KcMKaTOpe
Hafj ocyllarLyM BewwecTBOM.

6.4 PacTBOpbl ANa onpefesieHns a3oTHOW M CEepPHOI KUCNOT B cCMbiBe 60M6bI (cM. 9.4.2. 9.5.2 1
9.5.4).

6.4.1 Bapwvsa rugpokcua, pacTBop ¢ koHueHTpauueit c(Ba(OH)2L=0.05 monb/am3.

18 r Ba(OH)r'8sH2 pacTtBopsawT nNpubnausnTensHo B 1 Am5 ropsuyeil Bodbl B 6Gonblioli Konbe.
3akpbliBalOT KOOy MPOGKOW U falT pacTBOPY OTCTOATLCA ABa AHA WM A0 TeX MOop. MokKa MOSIHOCTbH He
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BbiNafeT B 0cajok kapboHaT 6apus. [ekaHTVpylT WM CAMBaloT C NOMOLLbIO CMGIOHA CBET/bIA pacTBOp
yepes3 MNMOTHbIA uNbTP B OYTbi/lb, KOTOPYK 3aKpbiBalOT MPOOKO/ C BCTaB/IEHHON B Hee TPyOKOW C
HaTPOHHOW U3BECTbIO AN NpefoXpaHeHns pacTBopa OT Auokcuga yrnepoga.

KoHueHTpauuio nosyyeHHOro pacTsopa OnpegensiT TUTPOBaHWEM ero pacTBOPOM  COMSHOM
kucnotbl 0.1 monb/am3(6.4.4) ¢ ncnonb3oBaHWeEM B KayecTBe uHAvKaTopa deHondranenHa (6.4.6).

6.4.2 HaTpus kap6oHaT, pacTBop ¢ KoHueHTpauuein c(Na2C 03 = 0,05 mons/gm3.

PacTtBopsitoT B Boge 5,3 r 6e3BogHOro kapb6oHaTta HaTpusi. Na2C 03, BbICYLLIEHHOTO B TeyeHne 30 MuH
npu Temnepatype ot 260 eC o 270 BC. Ho He 6onee 270 °C. PacTBOp KO/IMYECTBEHHO NEPEHOCAT B MEPHYIO
Kon1by eMKocTbio 1 AM3u pa3baBnsAoT BOLON A0 METKM.

6.4.3 HaTpus rugpokcug, pactBop ¢ koHueHTpauuei c(NaOH) = 0.1 monb/gm3.

PacTBOp roToBAT U3 CTaHAAPT-TUTPA N0 NpUIaraeMoi UHCTPYKL UK.

AnbTepHaTuBHO, pactBopstoT 4.0 r 6e3BogHoro rugpokcmpga Hatpus, NaOH, B Boge. Pactsop
KONMYECTBEHHO NEepeHOCAT B MepHyl Konby emkocTbio 1 AM3 u pas3baBnsioT BOAON [0 METKM.
KoHueHTpaLuio nosly4eHHOro pactsopa onpefensaT TUTPOBaHWEM ero pacTBOPOM COMAHOW kucnoTsl 0.1
Monb/aM3 (6.4.4) ¢ MCNOMb30BaHNEM B KauyecTBe MHAuKaTopa deHondgtanenHa (6.4.6). PactBop xpaHaT no
6.4.1 [nsa npefoxpaHeHus oT Auokcuia yriepoga.

6.4.4 ConsiHas kucnota, pactsop ¢ KoHueHTpauueii c(HC1) = 0,1 monb/gm3.

PacTtBOp roToBAT U3 CTaHAapPT-TMTPaA NO NpUIaraeMoil UHCTPYKL UK.

ANbTepHaTUBHO, PacTBOPAIOT 9 CM3 CONSAHON KMcnoTbl (nnoTHocTbio 1.18 r/cm3) B 1 AM3 BOAbI.
TOYHYI0 KOHLlEHTpauuio MOSIyYEHHOro pacTeBopa OnpefensioT TUTPOBaHMEM ero pacTBopoM KapboHaTa
HaTpua (6.4.2) B NpUCYTCTBUN MHAMKATOPA METUIOBOrO opaHxesoro (6.4.5).

6.4.5 MeTnnoBbIli OpaHXeBbll, MHAMKATOP, PacTBOp KoHUeHTpauueln 1 r/gm3.

PacTtBopstoT 0.25 r meTusioBoro opaHxesoro n 0.15 r 6poMKpe30/10BOro cuHero B 50 cmM33TU/10BOMO
cnupTta (o6bemHasa fons cnupta 95 %) n pasbasnsaT Bogok Ao 250 cm3.

6.4.6 deHondTanenH, MHANKATOP, pacTBOp KOHUeHTpauuei 10 r/am3.

PactBopsitoT 2.5 1 dpeHongpTtanenHa B 250 cm3 3TunoBoro cnupta (o6bemHas gonsa cnupta 95 %),
nnn 2.5 r BogOpacTBOpUMOIi conn heHondTanemHa pactTeopstoT B 250 cm3Boapbl.

6.4.7 Boga guctunnmposaHHasa no FOCT 6709.

6.5 BeH30iHas KucnoTta, ata/loHHas — obpasLoBas Mepa Ten0Tbl CrOPaHus.

Mcnonb3yloT o6pasey TCO 0 5504—90 «BeH3oiliHaa kucnoTa K-3». MonspHas foNns OCHOBHOrO
KoMnoHeHTa 99.99 %. TennoTa cropaHus cocTasnseT (26454 + 5) [x/r npu B3BeLUMBaAHUN Ha BO3yXe.
MpumeHsieTCs B COOTBETCTBUM € MIHCTpyKUMeli no npumeHeHnto FCO. npunaraemoii K nacrnopTy.

BeH3oiiHas kucnota — BeLWeCTBO, pekoMeHgyemoe [AnA rpagyvpoBKUM  KanopumMeTpoB ¢
KanopumeTpuyeckoin 60mM60I, 3an0/THEHHON KMCIopoAoM. BeH30MHy0 KUCnoTy cxuraloT B Buae GpukeTa.
[nsa pacyeTa 3HepreTMYECKOro 3KBUBANIEHTA KasopuMeTpa MWCMNONb3YIT 3HayeHue TennoTbl CcropaHus
3TaNIOHHON 6EH30MHON KNCNOTbI.

MpumeuaHue — BEH30HYIO KUCIOTY NpeaBapuTe/ibHO CyLLAT B 3KCUKATOpe C 3PEKTUBHbLIM
ocylinTenieM B TeueHue 48 yac. [0TOBble GPUKeTbl GEH30MHOI KUCNOTbI TakkKe PEKOMEHAYETCS XpPaHUTb B
3KCMKaTope C aPPEKTUBHBIM OCYLIMTENEM 2-3 CYTOK 10 UCMO/b30BAHNS.

6.6 BelwecTBa 419 KOHTPOJIbHbIX UCMbITAHWUNA

Mocne rpagynpoBKU KasiopMMeTPOB NPOBOAAT KOHTPO/IbHbIE UCMbITAHWSA, UCNOMb3YS 4718 3TOro:

- 6eH30IiHYt0 KUCcoTy (6.5);

- N-JoAeKaH;

- cTaHAapTHble 06pasLbl yrnei n KOKCOB;

- CNeKTpasbHO YNCTbINA rpaduT.

6.7 BcnomoraTtenbHble BelecTBa — BelLlecTBa C W3BECTHOlM TenoTON cropaHus, KoTopble
[06aBnAOT K HABECKe TOM/MBA ANA AOCTUXKEHNA NOMHOTLI CropaHuns B KanopumeTtpuyeckoli 6ombe (9.2.1).

B kayecTBe BCroMoraTesibHbIX BELLECTB UCMOMb3YIOT;

- 6eH30I1Hyt0 KucnoTy (6.5);

- N-fofeKaH:

- napathmHoBOe Macso 49 KalopuMeTpuun.

7 Annapartypa
7.1 O6wwue nonoxeHuns
HacTtoAwwmidi  cTaHgapT  AonyckaeT — WCNOMb30BaHWE  KaJlopuMeETPOB  pas/IMYHOro  Tuna,

YAOBMETBOPSAOLWMNX  (PYHKUMOHANIbHBIM ~ Tpe6GoBaHUsIM, a Takke Tpe6GoBaHWAM K MPELU3NOHHOCTM

LY IocyAapcTBEHHbIN CTaH4apPTHbI 06pasel,.
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pesynbTaToB onpejenieHns TennoTbl cropaHus (11.5).

TpeboBaHVAM HacTosLWero CcTaHgapTa YAOB/ETBOPSAIOT KNacCMUeCKMe >KUAKOCTHble KanopuMeTpbl
n30TepMUYecKoro (n3onepmnbonuyeckune) n agnabaTnyeckoro TUNOB, a TaKkke

COBPEMEHHbIE  XWUIKOCTHble aBTOMaTU4ecKne KaslopyuMeTpbl C  COOTBETCTBYHWOLWMM  MPOrpaMMHbIM
obecneyeHnem.

[MockonbKy 3Kcnayatauus KaslopumMeTpUyYecKMX YCTAHOBOK pas/IMYHOro Tunma 3HaYMTesIbHO
OT/IMYaeTCs MO CBOMM MpouedypaM, W3N0XUTb eAVHble peKkoMeHfauuy B HacTOosAlWeM cTaHjapTe He
npeAcTaBnseTcss BO3MOXHbIM. [1nA paboTbl Ha KOHKpeTHOM npubope UCNO/Mb3ylT WHCTPYKUUIO MO
aKcnayaTauuu, npunaraeMyto NponsBoguTeneM AaHHoOro npuéopa.

Tun KanopumeTpa, Kak cpefcTsa U3MepeHus, fo/mKeH ObiTb cepTUULMPOBaH, 3aperncTpvpoBaH B
PeecTpe cpeacTB uv3MepeHuidA ¥ AONyWEH K NPYMEHEeHU B CTpaHax, BXOAAWMX B COCTaB
MexrocygapctBeHHoro CoseTta no ctaHgapTusauun, MeTposormm 1 ceptudmkaumn.

7.2 KanopumeTp XUAKOCTHOW (C TepMOCTaTOM)

TUNUYHBIA XWAKOCTHOW KanopumeTp (kasiopyMeTpuyeckass ycTaHOBKa) COCTOUT U3 CleayroLmx
OCHOBHbIX YacTeii:

- 6omba oA cxuranmsa B cbope.

- Ka/IopyMeTPUYECKUiA COCYA, C KPbILLKOWA:

- Melulasnka,

- TepmocrTar;

- YCTPOICTBO ANA M3MEepPeHNs Temneparypsl;

- YCTPOWCTBO ANA 3aXUraHns npoobbl

Ha pucyHke 1 npuBefeHa npuHUMNvanbHas CXema Knaccu4eckol KasropyMeTpUyeckoi YCTaHOBKM
ANs onpefeneHns Ten0Tbl CropaHnusa TBEPAbIX TONUB.

721 Bomba KanopumeTpuyeckas ANnA CxuraHus B cbope npeAcTaBnser cCO60W LUANHAPUYECKUN
CTakaH C 3aBUHUYMBAIOLLENCSA KPbILWKOW U3 KAC/IOTOYNOPHON HepxaBetolleli ctann, BMecTumMocTblo 250-360
cM3 BblAepPXUBAIOLWMIA AaBfeHNe, KOTOpPOe co3jaeTca NpW CKuraHnM Hasecku Tonnmsa (go 10.8 MMa). B
KpbILKYy 60M6bI BMOHTMPOBaHbI KianaHbl ANS BNycka W BbiNyCcka KMCNOPOAA, a Takke 3/1eKTpoabl Ans
noABOAKM TOKa K 3anasibHOM NpOBOMIOKE, NpUYEM OAUH 3NEeKTPoA ABMSETCS OfHOBPEMEHHO raso-
nposogsileli Tpy6koid, a BTOpPoOi — Aepxartenem A1s TUMIS ¢ HaBeckoi. KoHCTpykums 60m6bl no3BonseT
6e3 3aTpyfHEeHU yaansaTb U3 Hee Xuakue v TBepable NpoayKTbl CropaHus.
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O603HaueHns. 1— KpbilwkKa TepMocTaTa; 2 — KOHTaKTHble MpPoBOAa Lenu 3axuraHus; 3 — nsmepuTenb
TemnepaTtypbl: 4 — KanopumeTpuyeckuii cocyf; 5— TepmocTar; 6 — KanopumeTpuyeckas 6oM6a;
7 — MeLlasnka

PucyHok 1— KasiopumeTp K1accuyeckoro Tuna c TepMocTaToM v 60MG0ii AN1A CKUraHus

Kaxpasa kanopumetpuyeckas 6omba nMmeeT MHAMBUAYANbHYIO MapKUPOBKY (ko4 naeHtudukaummn) Ha
KpblLLKe, hMKCMPYIOLLLEM KO/bLe M OCHOBaHUW Kopnyca 60M6bl.

B uvHCTpyKuMnm no 3kcnayatauuum KasopyumeTpa M B nacnopte KasopumeTpuyeckoid 6om6bl
npuBefeHbl pekoMeHJauuMm no TexHuke 6esonacHoil paboTbl c 6Gom6oii. Bomba pgomkHa wMeTb
CBMAETeNbCTBO 00 ncnbiTaHnax npu gasneHnn 10.8 MMa. UcnbiTaHns npoBogsaT He pexe 1 pasa B rof. a
TaKkKe npy n3Hoce v NoBpexaeHnn pesbbbl Ha KOPMyce U KpbillKe 60MObI.

NMPEAYNMPEXAEHWNE — KanopumeTpuuyeckasa 6omba npeactaBnsieT coboil cocyp BbICOKOTO
[aBneHns n. YTobbl n3bexatb aBapuu, Npu padboTe c Heil Heo6xoaMMO cob6AaTbL OCTOPOXHOCTb U
Tpe6oBaHUA WHCTPYKLUM wu3rotoBuTeneii. Cnepyet perynsipHo npoBepsATb 4actu 6GomGbl Ans
o6HapyxeHus nsHoca n kopposum. Ocob6oe BHUMaHME HEOOGXOAMMO YAeNATb COCTOAHUI pe3bbbl Ha
8
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KpbllwKke U kopnyce 60m6bl. MNpu paboTe C HECKONbKAMW OAHOTUMNHbIMKW 6omM6amyu Heob6xoAumo
cneAvTb 3a MapkMpoOBKOW YacToil 60mM6. 3ameHa yacTeil MOXeT MPMBECTM K HECHACTHOMY criyyato.

7.2.2 KanopumeTtpuyeckuii cocyf, W3roTOBMIEHHbI N3 HepXaBelLero matepuana ¢ noanpoBaHHo
NOBEPXHOCTbIO U TEMIOM30ANPYIOLLEN KPbILLIKOIA.

B kanopumeTpuuyeckuii cocyg norpyxatot 60m6y, YCTPOCTBO ANA U3MepeHus Temnepatypbl K
mewanky. Cocyf COAEpXWT [0CTaTOYHOE KO/IMYECTBO BOApbl, YTOObI MOKPbITb KPbIWKY 60MObI npu
nepemMelunBaHun Boabl. Cocyg 130/MpOBaH OT TepmocTaTa TenIoM30ampytoLLeli NoACTaBKOWA.

7.2.3 Mewarsika ¢ NOCTOSHHOI CKOPOCTbIO BpaleHus. MNpeAHasHayveHa gna nepeMelumBaHns BoAbl B
KanopumeTpuyeckom cocyge.

CkopocTb MepemMelunBaHus  BOAbl [O/HKHA obecneymBaTb BblpaBHUMBaHWE Temnepartypbl B
KanopumeTpuyeckom cocyfe He 6onee, yem 3a 10 MUH.

YacTb Melwanku, pacrnofiokeHHas HWXKe KpblWKM TepmocTara, A0/HKHa OblTb M3roTOBAEHa W3
matepuana € HW3KOW TennonpoBOAHOCTbIO, YTOObI CBECTM K MUHUMYMY nepefady Tenna K cucteme wam ot
Hee.

7.2.4 TepmocTar (BogsHaa pyballka, KoXyX C BOAOW) B KNacCM4yeckom KanopvmeTpe npefcraBnset
C060/1 ABYCTEHHbI MeTannyecknii cocyg ¢ ABOVWHbIM AHOM U KPbIWKOW (pucyHoOK 1). MNpocTpaHCcTBO MeXAay
CTEHKaMMW 3anonHAT BOAONK. B TepmocTar nomeLLarT KanopumeTpuyeckmii cocys, ¢ 60M60i. Bo3ayLuHbli
3a30p Mexy Ka/lopyuMeTpUYecKkum cocyjoM 1 TeEpMOCTaTOM cocTaB/isieT 0kono 10 mMm.

B 3aBucumocTM OT YyCTpoiicTBa TepmocTaTa pas/imyalT KaropumeTpbl Kn3onepu-6011yeckoro
(n30TepmMuyeckoro) n agnabaTnyeckoro Tuna.

B kanopumeTpax un3oTepmuMyeckoro Tuna 6onblias macca Bofbl B TepmocTaTe U ee BblCOKas
Tenno0emMKoCcTb obecneynsatoT NOCTOAHCTBO TEMMEPATYpbl B TEPMOCTATE Ha MPOTAXEHUN BCETO UCMbITaHUSA.
B coBpemeHHbIX npubopax n3otepmuyeckas pyballka cHabxeHa cpeACcTBOM AnA NOAAEPXKaHUS NOCTOAHHOW
TemrnepaTypsl € norpewHocTeio £ 0,1 K.

B kanopumeTtpax apguabatuyeckoro Tuna npouecc npoTekaeT npakTuyeckn 6e3 obmeHa Tenna
MeXAy KasiopuMeTpuyYecknm COCyA0M 1 OKpyXarLlel cpefoit, Tak kak BO BpeMs OfnbiTa TemnepaTtypa BofAbl
B TepMocTare aBTOMaTU4ecky NoALEepXMBAETCA Takol Xe. Kak B kasopumeTpuyeckom cocyge. [na 3toro
B TepmMocTaT MNoMeLaloT 3/1IeEKTPOAbl UM MOrpyXHble Harpesatenn v Mewasiku. [lonyckaeTcsa oTctaBaHue
TemnepaTypbl BoAbl TepMocTaTa Mocse 3axuraHus npobbl He 6osiee, yem Ha 0.1 K. Mocne yctaHoBeHUs
paBHOBECUSI B CUCTEME CKOPOCTb U3MEHEHNS TemnepaTypbl BOAbl TepMocTaTa He fo/xHa npesbiwarts 0.001
K/MUH.

7.2.5 YCTpOIACTBO ANS1 U3MEPEHUS TeMNepaTypsbl

C uenblo n3mepeHuss nogbema Temnepartypbl UCNOAb3YIT Npubopsl C LeHoW geneHns 0,001 K,
Nno3Bo/IAOLWME OnNpesensitb MHTepBasbl TemnepaTyp, BenuumHoin ot 1.5 K go 3 K. ¢ morpewHocTblo He
6onee 0.002 K.

AGCONIOTHYIO TeMnepaTypy BOAbl B Ka/lOPUMETPUYECKON CUCTEME M3MEPSIOT C MOrpelHoCTb0 He
6onee 0.1 K

B coBpeMeHHbIX aBTOMaTUYeCKMX KaslopumeTpax UCNoMb3yoT 3/IEKTPOHHbIE AaTuuKu TemnepaTypbl
(aNeKTpoHHble TEepMOMETPbl), KOTOpble MOTFyT W3MEepsTb, HanpuMmep, W3MEHeHue Temnepatypbl B
KasiopyumeTpuyeckom cocyfe 6 pa3 B CekyHAy c norpewHoctbio 0.0001 K. Kpome TOro, gatuvku senyT
NMOCTOAAHHbLI MOHUTOPUHT TEMNepPaTypbl BOAbl B TepmocTare.

B KayecTBe anbTepHaTVBbl TPAAWLMOHHBIM  AaTyukaM TemnepaTypbl Ccryxat npubopsl,
n3Mepsiolne pasnnyHble usnyeckne XxapakTepucTUKW MaTepuasios, 3aBuUCALLME OT Temnepatypbl. 3T0
npméopbl 418 U3MEPEHUs TeMmnepaTtypbl HA OCHOBE MATWHOBbLIX PE3UCTOPOB, TEPMUCTOPOB, KPUCTaNIo0B
KBapLeBoro pesoHatopa ¥ gp. CoyeTaHMe MX C COOTBETCTBYIOLUM 3/IEKTPUYECKUM U 3/1EKTPOHHBLIM
obopyaosaHnem obecneunBaeT Tpebyemylo MOrPeLHOCTb WU3MepeHus TemnepaTypbl. [peun3noHHOCTb
(noBTOpPsSieMOCTb) NokasaHwiAi Takmx Npub6oOpoB Ao/mkHa 6biTb + 0.001 K. a gonrocpouyHbie (B TeyeHue 6
MecsiLleB) U3MEHEHNA NOKasaHui He JO/MKHbI npesblwath 0.05 K. 3Tn cpeAcTBa nsmepeHuii oMKHbI UMeTb
NIVHEliHYI0 3aBUCMMOCTb M3MEPSEMOI BENMYMHBI OT TemnepaTtypbl B TpebyemoM WHTepBane. EAnHMUBbI
N3MepeHns TeMnepaTtypbl € MOMOLLbIO Taknx NpU6opoB fasiee Ha3BaHbl YCIOBHLIMU eVHULLaMU.

7.2.6 Llenb 3axuraHus

3axuraHne npobbl NPOMCXOAMT OT rOpsiLLEero 3anana Wau 3anasbHO NPOBOIOKW, HATSAHYTON Mexay
3/1eKTpoAaMmn Lenu 3axuraHns, BMOHTUPOBAHHbLIMU B KPbILKY KaslopyuMeTpuyeckoin 6ombbl. Knemmbl ans
NnoACcOoeMHEHN MPOBOAOB M MOJAYU HANPSXKEHUS HA 3/1eKTPOAbl OObIYHO HAxOAATCA Ha BepxHel
NOBEPXHOCTN KPbILLIKN 6OMOBbI.

MuTaHve uenu 3axuraHusa OCYLLECTBAAT OT CeTU MNepPeMEHHOro Toka 4Yepe3 MNOHWXAaIoLLWiA
TpaHchopmaTop C BbIXOAHbIM HanpshkeHnem oT 6 o 25 B wamM OT MCTOYHMKA MOCTOAHHOIO TOKa.
XenaTtenbHO UMeTb B CUCTEME CBETOBOI MHAMKATOP A4/19 KOHTPO/IA NOAAUN 3/1EKTPOIHEPTUN.
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Ecnu 3axuraHve npousBogAT Bpy4Hyl, He06xoaumo cobnogatb TpeboBaHua 6e3onacHoli paboTsl
C 3/1eKTPO06OpYyAOBaHMEM.

7.3 Turenb

[na KanopumeTpuyecknx UCnbITaHUi NPUMEHSAIOT TUIIN U3 KBapLEeBOro CTekna, XpOMO-HUKeNeBoro
cnnaea, MMaTWHbI UM U3 XapomnpouHoli HepxaBetowei ctanu. Popmbl U pasmepbl TUFAA BAUSIOT Ha
MONHOTY CropaHus HaBecku TOonamBa. TUrN JO/MKHbI ObITh NIOCKOAOHHBIMU C NAaBHbLIM, 3aKPYTr/1€HHbIM
nepexoAom OT fAHa K CTeHKaMm. [N cxuranus yriei, He UMeILLNX Kaknx-mmbo ocobeHHoCTel, MCNob3yoT
TUININ cnefylowmnx pasMepos: anameTp 25 MM. BbicoTa He 6onee 20 MM. TofWMHA CTeHOK 1.5 mm ans
KBapueBbix Turnel uan 0.5 Mm AN MeTanIMYeckux TUrnen.

Mpy MCNbITaHMM KOKCa, aHTpauuTa, BbICOKO30/bHbIX Yrnel W ApYrux MasoakTUBHbIX TOMAUB ANA
[OCTUXEHNA MOMHOTLI CKUTaHUA NPUMEHSAIOT DYTEPOBKY BHYTPEHHe noBepxHocTu TnrnsA. C aToi uenblo B
TUresib  NomeLwalT AUCK M3 6€e330/1bHOr0  KBapLeBoro BOsiokHa (6.3.3) wAM  Cnoil NpOKasieHHOro
BOJIOKHUCTOro acbecTta (6.3.4). Macca gucka nnm acbecTa He BXOAAT B Maccy npoobl.

Mpn nCNbITaHWM BbICOKO30/IbHBLIX Yr/1eil AN YMeHbleHUs OwWwWbKn OT HEMNosIHOTbl CropaHus
pekoMeHAyeTCcsi MCNnonb3oBaTb Hernybokuii nerkuii TUrenb M3 XpPOMO-HUKeNeBol onbrv TonwmHoin 0.25
MM.

Mpy ncnbITaHUM KOKCA MOXET ObiTb MCMO/Ib30BaH asibTepPHATUBHbLIA CNOCO6 (DYyTEepPOBKM XPOMO-
HVWKeNeBoro TWUINSA, NPY KOTOPOM TUreNb U3HYTPU MOKPbLIBAIOT NacToli U3 MNAaB/eHOro antoMOCUINKATHOIO
uemeHTa (6.3.1). Mocne cywkn npn 50 - 60 °C M36bLITOK LEMEHTa cuuwaloT Tak. 4Tobbl obpasoBasncs
POBHbI cnoli TonwuHol npumepHo 1,5 mMm. 3atem Turenb NpokanueBawT npu Temnepatype 1000 T B
TeyeHue 2 y. MNMepes UCnNonb3oBaHNEM Ha AHO (PyTepOBaHHOro TUI/A NOMELLAOT OKCuA, asiloMuHns (6.3.2) B
konmyectBe 0.3 1. KOTOPbIV YNIOTHAKT C NOMOLLI0 METaNIMYECKOro CTOPXHA C MIOCKAM KOHLLOM.

[na cxuraHna 6eH30/HON KUCMOTbl NOAXOANT N06OW M3 TUrNel, npefHasHaYeHHbIX 48 CKUraHus
yrneii. OfiHako, ecny B TakoM TWUIfe MNOCNe WCMblTaHWs 06HapyXuBaloT caxy, TO UCMbiTaHWe MPOBOAAT B
NerkoM u Herny6okoM Turie U3 NAaTUHbl UM XPOMO-HUKeNeBol hoNbrv CO CRefylwumy pasmepaMu:
avameTp 15 MMm. rnybuHa 7 MM. TonwmHa cTeHkn 0.25 Mm.

7.4 Cuctema nogayun n HanosHeHns 60M6bl KNCAOPOAOM

CucTtema 3anoniHAeT 60mM6y KMCNOPOAOM A0 AaBreHns 3 MIMa 1 cocToMT U3 cneayoLmx YacTeil:

- perynatop faBfeHuns 418 KOHTPO/IA 3a HanosiHeHneM 60M6bl KMCI0POAOM;

- MaHomeTp (0-5 MMa) ana namepeHuns gaenexHus B 6ombe c norpelHocTbio 0.05 MMa:

- NpefoXpaHnTeNbHbIA KnanaH uau Anck-npepbiBatens, cpabaTbiBalowmii npu gasnedun 3.5 MMa,
YCTaHOB/IEHHbI HA NOABOAALLEN KMCNOPOA NMNHUK AN NPeAoTBPaLLeHNs nepenosiHeHs 6omObI.

7.5 TaiiMop. yCTaHOB/EHHbI B y06HOM MeCTe W NOKa3biBaKLWMA MAHYTbI Y CEKYHAbI.

7.6 Becbl aHanuTuyeckne nabopatopHble no [OCT 24104 c npegenom [onyckaemoi
norpewHoctn + 0,1 Mr Ansa B3BeLIMBAHUS NPO6, 3anasbHoK NPOBOMOKA U T. 4.

Ecnn macca npo6bl meHee 0,5 r, pekomeHAyeTcs MCnosb30BaTh BECbl C MpeAesioM Aonyckaemoi
norpewHoctn £ 0.01 wmr.

7.7 Becbl gnA B3BelMBAHUS BOAbl B Ka/lOpUMeTpMYeckoM cocyde C npegenom fonyckaemor
norpewHoctn £ 0,5 rno FOCT 24104.

7.8 NMpecc nabopaTOPHbIi py4yHOU C juaMeTpoM MaTpuLbl 0Kono 15 mwm.

7.9 Cunta nabopatopHblie no NOCT 6613 ¢ HOMEPOM CeTKM BbICOKOW TOYHOCTU M3rOTOB/EHNA
02. 025 nnn 028.

7.10 TepmocTaT (nocTaBnseTcs OTAENbHO OT KajopumeTpa) [A7A9  XpaHeHus  BOAbl.
AvctunnuposaHHyto Bogdy (6.4.7) AN HANO/IHEHUS Ka/sIopYMeTPUYecKoro cocyda noAroTaenvBaloT nepep
KaXbIM MCMblTaHWEM, yCTaHaBNMBasA 3afaHHy0 TemnepaTypy € NOrpeLlHocTbI0 He 6onee + 0.3 K (cM. 9.4).

8 MpurotoBneHue nNpobbl

OT60p 1 npuroTosneHne npobsl NofOCT 10742. TOCT 23083 nnn TOCT 11303.

Mpoba TBepgoro TOnNAMBa AN OMNpefeneHuss TensoTbl CropaHus  npeacTaBnsieT  cob6oi
aHanMTU4YecKyto npoby, U3MesIbYEeHHY A0 MakCUMasibHOro pasmepa vactuy 212 mkm (ceTka 02 no 7.9).
Mpoby Topcha 1 6roToNnNNMBa ANA ONpefeneHns TennoThbl CropaHns n3MenbyalT A0 MakCMMasibHOro
pa3smepa yacTuy 280 MkM (coTka 028 no 7.9). a npoby kokca — ao 250 mkm (ceTka 025 no 7.9).

AHanuTnyeckas npoba [O/KHA HaxoAMTbCA B  BO3[YLUHO-CYyXOM COCTOSIHAM, [ANS 4ero ee
packnagbiBaloT TOHKUM C/I0EM W BbIAEPXKMBAIOT HA BO3A4YyXe NPV KOMHaTHOI TemnepaType B
TeYeHne MWHUMa/IbHOrO BpPEMEHW, Heob6XOAMMOro ANs LOCTUMXKEHUS PaBHOBECUS MeXAy BNAXHOCTbIO
Tonnuea v atmoctepbl nabopatopun.

Mepep B3TMEM HaBeCkU NPOBGY Tl ATENIbHO MepemellnBalT He MeHee 1 MWH. NpeAnovYTUTEsbHO
MeXaHW4YecKMm crnocobom.

10
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OAHOBPEMEHHO CO B3SITVEM HaBeCKW 1A onpefesieHnsa TenaoTbl CropaHus oTéupaloT HaBecku Ans
onpegeneHust cogepxaHus aHanutuyeckoit snarm no N'OCT ISO 687, TOCT ISO 5068-2, TOCT ISO 11722
nnn FOCT 11305, a Takxe gna onpegenenunsa 3onbHocTun no FOCT ISO 1171 unn TOCT 11306.

9 MoAroToBKa K UCNbITAHUAM

9.1 O6Wwue NonoXxeHns

KanopvmeTtpuyeckme ucnbiTaHns cnefyet NPOBOAWUTb B OTAE/IbHOM MOMELLEHUN, 3aluLLeHHOM OT
nNpsAMOro AeiCTBUA COMHEYHbIX Jfyyeli. B nomeweHun He [OMKHO ObiTb YCTAHOBOK, WHTEHCUBHO
n3fyvalwmx Tenao U COo3[aloLmMX CUMbHbIA MOTOK BO3gyxa. V3MeHeHue TemnepaTypbl OKpyXatoLero
BO34yxa 3a BpeMs paboTbl KasiopuMeTpa He A0/1KHO 6bITb 60/1ee 1 °C B TeyeHno 30 MUH.

KanopumeTpuueckme vcnbiTaHWs TOMMB MPOBOAAT Ha npubope, ANS KOTOPOro npefAsa-puTesibHO
onpefensT 3HepreTuyeckuii akBuBaneHT. OnpefefnieHne 3HepreTMyYeckoro 3KBMBa-/IeHTa KasiopumeTpa
TOXJeCTBEHHO rpadyvpoBke npubopa (cm. 3.8). MeTvoguka onpegeneHvuss u opMmynbl A8 pacyeTa
3HEepreTMYecKoro 3KBMBasIeHTa aaunabaTnyeckoro M n30NepubonnYeckoro KasopumeTpoB MpUBEAEHbI B
npunoxeHun A. ToBTopHas rpagyvpoBka npubopa NpoBOAWTCA He No3fHee, Yem uyepes 3 Mec. Wau nocne
peMoHTa kanopumeTpa unm 60mobI.

Bce noarotoBuTesNbHble onepauuu, NOAKMOYEHUA W PErysIMPOBKW BbIMOJIHAOT B COOTBETCTBUU C
WHCTPYKUMeli no akcnnyatauuu npubopa. ExegHeBHO ANS npuBefdeHWs KanopumeTtpa B cTabusbHoe
paboyee COCTOSHWE CXMralwT 1 - 2 HaBeckW He 3Ta/lOHHOW GEH30MHOW KMCNoTbl Uan yrns. MonyyeHHble
pe3ynbTaTbl 0T6pachIBaloT.

[na npoBepkn rpafympoBK/ KasiopyMeTpa NpoBOAAT KOHTPOJIbHbIE UCMbITAHUSA, CKUras 3TaSIOHHY0
6eH301iHYyI0 KUCNOTY B paboyem pexume (A.9.1).

PekomeHfyeTCcs nepuognyeckn npoBepsATb MPaBUIbHOCTb MOJyHAOWMUXCA pe3ynbTaToB, CXuras
3Ta/IOHHY0 6EH30liHYI0 KUCMIOTY UK CTaHAapTHbI o6pasel, yraa (kokca) B paboyem pexume.

9.2 NMopgroToBka Npo6bI

9.21 Macca HaBeCcku TOMIUBA, MNPUIOTOB/IEHHOTO B COOTBETCTBMM C pasfesiom 8, Ao/KHa
coctaBnAtTb 0.8 - 1.5 r B 3aBUCUMOCTV OT OXMAAEMOW BeNMYMHbI TENNOTbl cropaHus. HaBecku maccol
60nee 11 MCNoNb3yT NPU UCMbITAHUM TOMINB C HU3KOI TENOTOW CropaHus.

Ecnn npu yBennyeHum HaBecku TomuMBa He ypAaeTcs [OCTUYb  ONTUMasbHOro nogbema
Temnepatypbl B kanopumeTpuyeckom cocyge (7.2.5) nnn, ecnm He ypaetcs AOCTWMYb MOMIHOTbI CropaHus
Tonnmea B 60Mbe'l Kk HaBecke [006aBAAIOT B3BELUEHHOE KO/AMYEeCTBO BCrnomoratesnbHoro selyectsa (6.7),
CNOCOGCTBYIOLLEr0 FOPEHUI0, C U3BECTHOWN TEN/IOTON CropaHnsa B YC/OBUSAX UCMbITaHWA. HaBecku Tonnmea
1 BCMOMOraTeNlbHOro BellecTBa TWATENbHO NepemelumBatoT. JlyywM BCNOMOraTesibHbIM BeLeCcTBOM
aBnsieTcs 6eH3oiiHas kucnota. >Kuakne po6aBku (N-gofekaH, napadMHOBOE Macsio) yA06HbI TeM, YTo
paBHOMEPHO CMeLUMBAOTCS C HaBeCKOoW TonmnBa 6e3 AoNONHUTENBHOIO NepemeLIMBaHus.

Tpebyemoe KONMYECTBO BCNOMOraTe/ibHOrO BellecTBa onpefensaoT aKCnepumMeHTanbHO, UCX0AsA 13
TOro, 4TOo TensoTa OT ero ropeHus [o/hKHa COCTaBNATb He 6ofiee MOMIOBUHbLI OT OOLLEro Konuyectsa
Bbl€NIMBLUENCA TENNOThl, & Takke W3 TOro, YTO KOMIMYECTBO BCMOMOraTeslIbHOro BeliecTsa [O/MKHO ObiTb
MUHUManbHbIM 4151 CO3faHNsA YCNOBWIA NOTHOTO CropaHusi Npo6bl.

Mpy BbIYUCIEHWN TEMMOTbl CropaHusa TOMAMBa B WCNbITAHWM, NPOBEAEHHOM C AobaBreHvnem
BCMOMOraTe/sibHOro BeLecTBa, U3 06LLEero KonMyecTsa BblAeNMBLUEACA TENNOTbI, MOMMMO NPOYMX MOMNPaBOK,
BbIYMTAIOT TENMOTY, BbIAENMBLLYIOCA NPU CrOpaHuM BcnomoraresnbHoro Bewectea (11.3.1).

[N ynydlweHns CXuraHns KOKCOB PeKOMeHAYHT yMeHbluaTb MacCy HaBecku, 3aBopaumsBaTb nNpoby
B Gymary unu TkaHb 1 f,06aBNsATL 1 -2 Kanav AUCTUAIMPOBAHHOM BOAbI K HABECKE MOC/e B3BELLUMBAHUS.

9.2.2 TeepAple TOM/MBa CXWraloT B KanopumeTpuyeckoin 6ombe B BuAe Nopowka uav B Buae
6pvkeTa. Tonnvea 6GpPUKETUPYIOT, €C/IN MPYU TOPEHNUN B MOPOLLKE He AOCTUraeTCs MOJSIHOTO COXOKEHWS uunn
obpasyeTcsa caxa.

O6s3aTeNlbHOMY 6pVKETUPOBaHWIO AN Ka/JIOPVMETPUYECKOro MCMbITaHWA NoANeXut 6eHsoliHas
Kucnorta.

[ns nonyyeHus 6pukeTa HaBecky Tonmea (CM. paszen 8) unu 6eH3oiHol kucnoTel (6.5) nomewaroT
B MaTpuuy py4dHoro npecca (7.8). MpuknagbiBas AOCTATOYHOE YCUIME CNPECCOBbLIBAOT HABECKY B MOTHbIN
6pukeT, nocne 4yero GpUKeT BbIHUMAT M3 npecca. bpvkeTbl TONAMBa A0 Hayana UCMbITAHWS XPaHAT B
6lOKCE C MPUTEPTON KPbILLKOW. BprkeTbl 6E€H30HOW KACIOThI PEKOMEHAYETCSH XpaHUTb B COOTBETCTBUM C 6.5.
Mepepn ncnbiTaHneM GpuKeT B3BELUMBALIOT.

MpumeyaHune — O6sA3aTeNIbHOMY 6PUKETUPOBAHMIO NOANEXaT Topda, a Takke TBepAble
6voTonNKMBa, NpeacTaBfsiowme coboii 0TXoAbl NIECHOMO M CebCKOXO3SIMCTBEHHONO NPOM3BOACTBA (/ly3ra.

K Takum Tonnvesam OTHOCATCA YIn € 30/1IbHOCTbIO Bbile 35 %, HVI3K0KaJ'IOpVIl7IHbIe TOonAuBa U KOKCbl.
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onuaku, conoma). CxuraHve nOAOOHbIX BEWEeCTB B BWAE MNOPOWKa COMPOBOXAAETCA O0O6WUIbHbIM
BblgeneHnem caxu. MNpu 3ToM 6bICTPO BbIXOAAT U3 CTPOS NPOKIAAKN B KPbILLKO Ka/iopyMeTpuyeckoin 60Mobl
N NOPTUTCA BHYTPEHHASA NOBEPXHOCTb GOMObI.

9.3 MNogrotoBka kanopumeTpuyeckolh 6omobI

Mpoueaypbl NOATOTOBKY KanopumeTpuyeckoh 60M6GbI 1 KasopuMeTpUYEeCcKoro cocyaa K UCMbITaHuto,
N3MTOXKEHHbIe HWXe, NPUrogHbl A8 BCeX TUMOB XWAKOCTHbIX Ka/lopuMeTpoB (M30TEPMUYECKMX W
agmabatnyeckux) HesaBWCMMO OT TOro, MoAroTasnvBalT npubop ANs onpegeneHvuss TennoTbl cropaHus
TOMnAMBa WK ANA onpefeneHns 3HepreTMYeckoro aKBrBasieHTa Kasiopumetpa (mpunoxeHune A).

9.3.1 HaBecky TonivMBa WAM 6pUKET NOMELLAIT BO B3BELLUEHHbIA Turenb (7.3) u B3BelMBaKOT Ha
Becax ¢ npesesiom gonyckaemoii norpewwHoctr + 0.1 mr (7.6).

MpumeyaHunsa

1 Ha fgHO TWrnA MOMeLialoT C/loli NpoKasieHHoro BOJIOKHUCTOro acbecta (6.3.4) wam guck u3
6e330/1bHOr0  KBapLeBOro BOJIOKHA (6.3.3), KOTOpble MNPeAoXpaHaloT TUresb OT paszbefaHus LW/IakoMm K
CMOCOGCTBYIOT MOSIHOTE CrOpPaHWs HaBECKM, OCOGEHHO MPU UCMbITAaHUKM BLICOKO30JIbHLIX TonnvB. Macca
ac6ecTta UM AuUcka He ABMSIETCA YACTbi MacChl HaBECKY.

2 Mpwu cxurannm 6pVIKeTa 13 6eH30/iHOW KNCOThI ero nomMewarT Ha YNCToe AHO TUINA.

3 Ana ynydweHnsa cropaHus HaBecku B TUreslb nMomMeLlalnT BcnomoraTesibHoe BelecTso (6.7, 9.2.1)
1 B3BeLIMBAalOT C NorpewHocTbio + 0,1 Mr. Xugkme scnomoraTesibHble BellecTsa B3BelIMBalT B TUT/e A0
BHECEHMs HaBecku TonimBa, a 6eH30iHyl0 KucnoTy — nocne. Cofdepxumoe TUMNSA  TjaTeslbHO
nepemeLlnBaloT HebOMbLWINM TOHKAM LLNaTesiem, No BO3MOXHOCTW 6e3 notepu maccel. Mpu gobasneHun
XWAKOro BCMOMOraTe/lbHOro BelecTsa acbecToBoe BOSIOKHO HE UCMO/Ib3YIOT.

HaBecky (1M cmecb HaBeckn € TBepAOoi f06aBKOi) BbipaBHUBAIOT M YNNOTHSAIOT, C/ierka nocTyknsas
OHULLEeM TUMNSA Mo TBEPAO YACTOWR NOBEPXHOCTW.

Turenb C HaBEeCKOW MOMeLaloT B KOMbLO AepXaTens npobbl, KOTOPbIM SBNAETCA OAUH U3
9/1eKTPOS0B, BMOHTUPOBAHHBIX B KPbILWKY 60M6bI (CM. 7.2.1).

9.3.2 OnpepgensaT Maccy MpPoBOMOKM AN 3axuradusa (6.2.1) n xnonyatobymaxHol HuTh (6.2.2),
NPUMEHSAeMbIX N8 3aXWraHus HaBecku unu 6pukeTa. Ona atoro B3ewwmsawoT 10 - 15 oTpeskoB (npu
B3BELUMBAHUN HATW MOXHO B35iTb 6O/bLIEe KO/IMYECTBO OTPE3KOB) TaKkoi Xe [/IMHbI, KOTopas MCMosb3yeTcs
npy KaNopUMeTPUYECKNX UCTILITAHUSX, N BBIYUCAAIOT CPEAHIO Maccy OAHOro oTpeska.

9.3.3 TpoBOMOKY ANA 3a&XWraHna MA0THO MPUKPENAAT K 3/1eKTpojam BHYTPEHHel apmatypsl
60M6bI. B pasHbix TMNax 60M6 anekTpoaamu cayxaT Tpyoka, noABoAsALAas KNCIOPOL.

Jepxatenb ANS TAMNS win  TokoBedywmii  wtudT. Cnocob KpenneHus ykasaH B WHCTPYKUuyM no
akcnayaTauuv npubopa.

MpoBepsloT COMPOTUBMEHUE Lenu 3axuraHus 6om6bl. OnA 60nblUMHCTBA 60M6 CONPOTMBEHME
Lenu 3axuraHus He AO/DKHO npesbiwaTtb 5 - 10 OM npu M3MepeHun Mexpay BbIXOAaMu 3/1eKTPOLO0B Ha
BEpPXHeW NOBEPXHOCTU KPbILLIKV WX BBOAOM M30/IMPOBAHHOIO 3/1€KTPOAA U KPbILLKOA 6OMObI.

CpefHIol YacTb NPOBOJIOKM BbITArMBAOT B NeT/0. MeTns Ao/mkHa NNOTHO npuneratb K 6pukeTy, a
npy WUCNbITaHUWM TOM/MBA B BWUAE MOPOLUKA MET/II0 HEMHOIO MOrpyXXatT B MOPOLUOK. B HekoTopbIX Tunax
KanopMMeTPOB [OCTATOYHO NOMECTUTb NET/I0 13 NMPOBOJIOKN Ha HEGOMBLLIOM PacCTOAHUU Hag NPO6OiA.

CpefiHIol0 YacTb NPOBOMOKM ANA 3aXUTaHWsA Npy NPUroToBAeHUN 6prvkeTa U3 HaBecku Tonamsa
MOXHO BrpeccoBaTb B 6pMKeT.

Mpy Mcnonb3oBaHUM X10M4YaTOGYMaXKHOW HUTW ee NPUBA3LIBAIOT K NPOBOJIOKE, HATAHYTOW Mexay
3NneKTpoAamMm, 1 NorpyxatoT B TONNBO.

MpoBosoKa ANS 3aXUraHnsa He A0/KHA KacaTbCs TUTA, 0COGEHHO eCnN TUreNlb MeTan/IMYeckuii, Tak
KakK BO3MOXHO KOPOTKOE 3aMblkaH1e B Lieny 3axuraHus.

9.3.4 B 6oM6y gobasnsoT (1.0 £ 0.1) cm3gucTunanpoBaHHoi Boapl (6.4.7). CobupatoT 6o0MOy.

3aKkpbIBaloT BbIMYCKHOM KnanaH Ha Kpblllke 60M6bI, NPUCOEANHSAIOT K BMYCKHOMY KianaHy cuctemy
nogaum kucnopoga (7.4) n MeaneHHO HanoNHAT 60M6Y kucnopogom Ao gasnenms (3.0 + 0,2) MMa. He
BbITECHASI M3 Hee BO34yX. 3aKkpblBalOT BMYCKHOW knanaH 60MObI U OTCOEAUHAIOT ee OT CUCTeMbl nojayv
kucnopoga.

[Nns KOHTpONsS 3a yTeuykoWl Kucropoga M3 6GOMObI onyckatT 60MOY B cocyd C [OCTaTOYHbIM
KONMYeCTBOM ANCTUNINPOBAHHON BOAp!, FAe BblaepxmBaoT 2-10 MuH.

MpumeuyaHue — He cnedyeT nNyTaTb My3blpbkW BO34yXa, BbITECHSEMOr0 13 MECT COeANHEHUS
OTAeNbHbIX YacTeil 6oMObI, C yTeukoii kucnopoga. Ecnm o6HapyxeHa yTeuka KACnopoaa, BoIHUMAT 6oM6Yy
13 cocyfa C BOAOI, OTKPbIBAIOT BbIMYCKHOW KnanaH, Mef/eHHO BbIMYCKalT KUCiopog, pastvpatoT 6oM6ey 1
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3aMEHSIIOT YNIOTHUTENbHYI0 Npoknagky. Bom6y cHoBa co6upatoT, HaNOSHAT KACIOPOLOM W MOBTOPSAT
NPOBEPKY HA repPMETUYHOCTb.

Mpy OTCYTCTBMM yTEYEK KUC/I0poAa BbiHMMalT 60MOy 13 cocyaa € BOAOW M TuiaTeNbHO BbiTMpatoT
€ee HapyXXHYK MOBEPXHOCTb CYXOW YNCTON TKaHblo. KanopumeTpunyeckas 6omba rotoBa 418 YCTAaHOBKM ee B
Ka/IopuMeTpPUYECKUiA cocya.

9.4 ToAroTtoBKa Ka/lopMMeTPUYeCcKoro cocyaa

B kanopumMeTpuyeckunii cocyp (7.2.2) HanvsalT AUCTUNNMPOBaHHY Bogy (6.4.7). KonnyecTBo BoAbI
(macca nnn 06beM) AO/MKHO GbITb AOCTATOYHbIM A1 TOFO, YTOOblI MOMHOCTLIO MOKPbITH MOTPYXaemyw B
cocys 60M6y, M OAMHAKOBBIM MPU BCEX UCMbITAHUSAX W MPW ONpefeneHny 3HepreTMYeckoro 3KBMBasieHTa
KasniopumeTpa. PasHuua mexay Maccoil Bofbl B OTAE/IbHbIX UCMbITAHNAX He Ao/mkHa npeBbiwath 0,5 r. Bogy
B3BELUMBAOT Ha Becax C npefesom gonyckaemoi norpewHocty * 0.5 r (7.7). MNocTosHHaA Macca BofAbl
MOXET 6bITb 3aMeHeHa NOCTOSIHHbIM 06 EMOM BOJbI.

MoaroToBka Ka/rlopUMETPUYECKOrO COCyAa K UCMbITaHUSAM MOXET MpoucxoauTb ABYyMs cnocobamu B
3aBNICMMOCTM OT TOrO, Kak NPOM3BOAATCHA U3MEPEHMUS U pacyeTbl 415 KaNOPUMETPUYECKON CUCTEMBI:

- ecnu pacyeTbl MPOM3BOASIT HAa OCHOBE «MOCTOSIHHOM Macchbl BOAbl» B cocyde, TO CHayana
HanvBalT B cocyf HeobXoAMMOe KOIMUYeCcTBO BOAb!, B3BELLMBAKOT €ro, a 3aTeM MOrpyxatrT B Hero 6omoy;

- ec/v pacyeTbl NPOM3BOASAT HA OCHOBE «MOJIHOM MacCChl» KanopMMeTPUYeckoro cocysa, To cHavyana
HanvMBalT B cOCy[ HEOOXOAMMOE KO/TMYECTBO BOAbl, NOrpyXakT B Hero 60moOy, a 3atem B3BELUMBAOT COCY/[,
BMeCTe C BOAOI M cobpaHHol 60mb0i. Obwan macca KalopMMeTpUyeckoro cocyaa ¢ Bogon u 6om6oi B
cbope Ao/mkHa 6biTb OAMHAKOBOW BO BCEX UCMbITAHUAX U OT/INYATLCS He 6onee, yem Ha 0,5 T.

MpumeyaHune —«lonHaa macca» KasopMMeTPUYECKOTO cocyAa He SABMAEeTCS NOCTOSHHOM
BE/IMYNHOW ANA faHHOTo cocyfa W faHHol 60M6bl BCeACTBME pasHULbl B Macce TUMIA C HABECKOW ans
pasHbIX UCMbITAHWA.

[N HeKoTopbIX KaopMMeTpoB Temnepartypa Bofbl A1 HANOIHEHUS KaJIOPUMETPUYECKOrO cocyaa
He saBnsetcA (puKCMpOBaAHHOW BenMUMHOW. [NnA  Opyrux HavyanbHasa TemnepaTypa BoAbl B
Ka/opMMeTpUYECKOM COCYAE YyKasaHa B WHCTPYKLMM NO 3KCnayatauum W A0/KHA MoAAepPXMBaThCA C
npeaenom gonyckaemoin norpewHocTn ¢ 0.3 K. B aTom cnyyae AMCTUNAMPOBAHHYIO BOAY ANA HANOMHEHUA
KanopMmeTpnyYeckoro cocya XpaHaT B 0TAeslbHOM TepmocTarte (7.10).

B HacToswem cTaHfapTe NpuBeAeHbl pacyeTbl TOIbKO HAa OCHOBE « MOCTOSIHHOW MaccChbl BOAbl» B
KasopuMeTpUYeckom cocyge.

KanopvmeTpuyecknii cocys ¢ BOLOW ycTaHaBnMBalT B TepMocTaT, a 3aTeM MNorpyxawT B COCyA,
60mM6y B cbope. BHelHss NOBEPXHOCTb KasioOpMMETPUYecKoro cocyfa Npu 3TOM A0O/MKHA OblTb CyXOi K
YUCTOWA.

B kanopumeTpuyecknii cocy NorpyxatT YyCTPOCTBO AN U3MepeHns TemnepaTypbl Bofbl (7.2.5) u
mewanky (7.2.3).

K knemmam, BbIBEEHHbIM OT 3/1EKTPOAOB HA BEPXHIOK MOBEPXHOCTb  KPbIWKA  GOMOSI,
npucoeanHAIT NPoBoAa LEenu 3axuraHusa. YA0CTOBEPSAKTCHA, YTO HeT NPenAaTCTBMIA BpaLleHWo MeLuasiku,
KoTopas nomelaeTcs psgom ¢ 60mM60iA.

10 KasiopmmeTpuyeckas npouenypa

10.1 O6uwme NnonoXeHUs

OnpegenexHve BbiCLIed TennoTbl CropaHus TOMAMBA METOAOM CXUraHWs B KasiopuMeTpuyeckol
60Mbe COCTONT 13 ABYX OTAE/bHbIX NpoLeayp:

- COKuraHuwe CcTaHAapTHOrO BelecTBa (3TasIOHHOM 6GEeH30MHOW KUCNOTbl) ANA  onpegeneHus
9HEepreTUYECKOro aKBUBAJIEHTA KaslopumeTpa (pexum rpagyvnpokm) (npunoxeHne A);

- OKUraHue HaBecku Tonnmea (pabounii pexum).

Ob6a onpegeneHns [OMKHbI NPOBOANTLCA B OAUHAKOBbIX, YCTAHOB/IEHHbIX HACTOSALWMM CTaHAapPTOM
YyCNOBUWAX, Ha OAHOW W TOWN xe annapaType, C OAVHAKOBbLIMW peakTuBamMu ¥ matepuanamu. BbinonHeHue
3TOro TpeboBaHWA NO3BONSAET WCKAIOYUTL CUCTeMaTU4eckne OLWMOKM, CBA3aHHblE C HEKOHTPOMMPYEMbIMU
notepamy Tenna B Ka/IOPMMETPUYECKOW CuUCTeMe, KOTOpble He MOryT OblTb YYTEHbl B Be/NYMHE
ncnpasneHHoOro nogbema Temneparypbl.

CyLWHOCTb  KanopumeTpuyeckoin npouefypbl COCTOMT B KO/IMYECTBEHHOW OLEHKe W3MEHeHWs
TemnepaTypbl BOAbl B Ka/lOpMMeTpUYeckoM cocyfe (nogbema Temnepartypbl), KOTOpPOe NpPOUCXOAUT
UCKNIOUYNTENbHO B pe3yfbTaTe peakuuy CropaHusi HaBecku B kaslopuMmeTpuuyeckoil 6ombe B aTtmocdepe
cxartoro kucnopoga.

Ana apgnabatnyeckux KaslopuMeTpoB U3MEHEHWe TemnepaTypbl BOfbl B Ka/lOpMMeTPUYECKOM
cocyge COOTBETCTBYeT M3MepeHHOMY (Habniogaemomy) nogbemy TemnepaTypbl, NpUyem 3a HauvasibHYyHo
Temnepartypy BOAbl MPUHUMAIOT TeMnepaTypy B MOMEHT 3aXuraHns npobbl, a 3a KOHeYHyo — TemnepaTypy
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B MOMEHT, KOT4a OHa BblpaBHMBAETCH BO BCEW CMCTEME, M CKOPOCTb U3MEHEHMSA TemnepaTtypbl B cocyne
cTaHoBuUTCA He 6onee 0,001 K/MuH.

B n3onepubonuyecknx KasopumeTpax U3MeHeHWe TemnepaTypbl BOAbl B KajlOpMMETpUU-YECKOM
cocyfe, NMpoucxojsilee B pe3ynbTare CxuraHus npobbl B 60M6e, Henb3s OueHWBaTb MO M3MEPEHHOMY
noAbemy Temnepartypbl, Tak kak O[JHOBPEMEHHO C HarpeBOM BOAbl B Ka/lOpMMETPUYECKOM cocyfe 3a cyeT
Tenna OT CcropeBlweil Mpobbl NPOMCXOAMT TEenI00O6MeH MexAy COCYyAOM U OKpyXatlwein cpegoi
(tepmoctaTtom). [MoaTomy npu paboTe Ha u3onepubonmMyeckux kKasopumeTpax AN pacuyeTa TenaoTbl
cropaHusi nNpobbl MCMNOMb3YT WCNPaB/IEHHbIA MOABEM TeMmMnepaTypbl — BEJIMUMHY, MOJIYUYEHHYIO MNyTEM
BBEJEHUS MOMpaBkW Ha Ten/i006MeH B W3MEPEHHYK BENWYMHY nogbema TemnepaTypbl. OnpegeneHve
TakoW MonpaBKu ABNSETCA BaXHOM YaCTbio KaloOpMMETPUYECKOrO OnbITa.

10.2 MN30TEepMUYECKNIA PEXUM

10.2.1 O6wme NONOXKeHMNS

Mpn un30TEPMUYECKOM pexume Temnepatypa BoAbl B TepmocTaTe Ka/iopumeTpa B TeuyeHue
UCMbITaHNA NOAAEPXNBAETCSA MOCTOSHHON C NOMOLLbIO aKTUBHOIO yNpaB/eHns.

TennoobmeH Mexay KajlopumMeTpuyeckum COCyAoM W TepMOoCTaToM MpouCXoauT 4yepes obuue
rpaHuLbl. UTo6bl OLEHUTL (hakTUUYeCKUii TenJI006MeH cnefyeT yunTbiBaTb, YTO MOTOK Tenaa Mexay CocyAoMm
N TepMOCTaToOM MPAMO MPOMNOpLUMOHasIEH AENCTBYOW el pasHuue TemnepaTyp (Ten10BOMYy Hamopy) mMexay
HUMW A1 AOCTATO4YHO GOMLLIOrNO AManasoHa TEMJIOBOr0 Harnopa. Xopollas KasopvMeTpuyeckas npakTuka
COCTOWT B TOM. 4YTOObI B KOHLLE OMbiTa TemrnepaTypa B TepMocTare v KOHeYyHas Temnepatypa B cocyge 6biin
6.113KN.

B03MOXHbI ABa BapvaHTa TeMnepaTypHOro npodunas kaopMMeTpnYeckKoro UCrblTaHUs:

- Temnepartypa B TepMocCTaTe HECKO/IbKO HUXE, YUeM KOHeYHas TemnepaTtypa B KanopuMeTpuyeckom
cocyne (pUcyHok 2);

- TemnepaTypa B TepMOCTaTe HeCKo/1bKO Bbllle, YeM KOHeYyHas Temnepatypa B KaJlopuMeTpuyeckom
cocyfie (PUCyHOK 3).

Mpu pacueTe wucnpaB/feHHOrO MogbeMa TemnepaTypbl B KajsopumeTpuyeckom cocyge (11.2)
YUMTbIBAKOT COOTHOLLEHME TeMMepaTyp B TepmocTaTe W cocyfe: B NepBOM BapuaHTe (PUCYHOK 2) nonpasky
Ha Ten006MeH MexAay KallopumeTpuyeckrM CocyoM U TepMocTaToM (OKpyXatLlleil cpefoi) npubasnswoT
K N3MEPEHHOI pa3HOCTV TemnepaTtyp B cocyAe, a BO BTOPOM (PUCYHOK 3) — MONpaBKy BblYMTAIOT.

B coBpeMeHHbIX aBToMaTUyeckux 1M3onepmbonnyecknx KasiopumeTpax onTruMasbHoe COOTHOLWEHMne
TemnepaTyp B TepMocTaTte U KaJlopMMeTPUYECKOM COCYAE 3a/10KeHO B nporpaMmmy npubopa (cm. 11.1).

10.2.2 KanopumeTpuyeckuii onbIit

KanoprmeTpuyeckuii onbIT HAYMHAKT NOC/e TOro, Kak MPOUCXOAUT BblpaBHMBaHME TeMMepaTyp BCex
yacTeil kanopumeTpa, T. €. Koraa CKOpoCTb N3MEHeHUss TeMnepaTypbl B Ka/TOPYMETPUYECKOM cocye cTaHeT
MeHbLle 0,001 K/MuH.

KanopumeTpuueckuii onbIT B npubope € M30TEPMUYECKMM TEpMOCTATOM pasfensetcsa Ha Tpu
nepuoga:

- Hava/bHbIi — nNpeAwecTBYeT CXKWraHW HaBECKU W CNAYXUT A8 ydyeTa TensoobmeHa
Ka/iopyMeTpUYECKOi CUCTEMbI C OKpYXaloLL e cpefoli B yCNOBMAX HaYaibHOW TeMnepaTtypbl ONbITa;

- TNaBHbIi — CcropaHve HaBeckU W COMYTCTBYIOLMX BELLECTB, Nepefava BblaeNvBLIENCA TEennoThl
Ka/iopyMeTpUYecKoii cucTeMe 1 BbipaBHWBaHME TeMMepaTypbl BCEX YacTeli kaiopumeTpa:

- KOHEeYHbIi — CNyXWT AN yyeTa TennoobMeHa KanopuMEeTPUYECKOW CUCTEMbl C OKpyXatoLei
cpepoii B yC/TIOBUSIX KOHEYHOW TeMnepaTtypbl onbITa.

CKOpOCTb M3MEHEHMs TemnepaTypbl B Haya/lbHOM W KOHEYHOM nNepuojax Xxapakrtepusyer
WHTEHCUBHOCTb U Hanpas/IeHHOCTb TeNN006MeHa B CUCTEME.

10.2.2.1 HauanbHbIl nepunog

BkntoyaloT Meluasiky, KoTopas [o/kHa paboTaTb C MOCTOSIHHOM CKOPOCTbiO B TeyeHue BCero
ucnbiTaHns. 8 BblpaBHWBaHWA TemnepaTtypbl BCEX 4YacTeil kanopumeTpa Heo6XoAuMO nepemMeluvBatb
BOZY B cocye He meHee 10 MuH.
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O603HaueHusA: 1— HavasnbHbIl Nepuoa; 2 — rnaBHbl Nepuoj; 3 — KOHeYHbll nepuog; 4 — 3axuraHne
npo6bi: to— HavanbHas TeMnepatypa rnasHoro nepuoga: t, — KoHeyHas TemnepaTypa rnasHoro
nepuoga,

W * — TemnepaTypa TepmMmocTaTa

PucyHok 2 — Mpodousib U3MeHeHusl TemnepaTypbl BOAbl B KA/IOPUMETPUUECKOM COCyAe
130MepuBOINYECKOro KaslopuMeTpa npyu TemMnepaType TepMocTaTta HuKe KOHeuHoli Temnepartyphbl B
KanopuMMeTPUYECKOM Cocyae

O603HayYeHns: 1— HauyanbHbI Nepuog; 2 — rnaBHblii Neprog; 3 — KOHEUHbI nepuog; 4 — 3axuraHue
npo6bl; to— HauasbHas Temnepartypa riaBHoro nepuoga; I,— koHeuyHas TemnepaTypa r1aBHOro
nepuoga; — TemnepaTypa TepmocTaTta

PucyHok 3 — Mpogunb U3MeHeH!s1 TemnepaTypbl BOAbl B KA/IOPUMETPUUECKOM COCYAe
130MepnBoIMYEecKoro KasiopuMeTpa npu TemMnepaType TEpMOCTaTa Bbile KOHEYHO TeMnepaTypbl B
KasIopuMeTpUUYEecKoM cocyse
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HayanbHblii nepuof HauMHaeTCsl, Kak TO/IbKO AOCTUraeTcs yCTOWUYMBOE COCTOSIHME CUCTEMbI, Mpu
KOTOPOM CKOPOCTb MW3MEHeHWs TeMmrepaTtypbl B Ka/llOpMMETPUYECKOM COcyAe CTaHOBMTCS MNOCTOSIHHOM.
CpefiHee OTK/IOHEHWe CKOpPOCTW W3MEHEeHMA TemnepaTtypbl He [AO0/HKHO npesbiwaTs 0,001  K/MuH.
MpoaoMKNTENLHOCTL HavanbHOro nepuofa coctasnseT 5 mMuH (6 3amopoB Temnepartypsbl). [MocnegHee
3HayeHve TemnepaTypbl HayanbHOro nepuoja ABMASETCA UCXOLHOW TemnepaTypoi rnaBHOrO nepuoja.
[laHHble 3anucbiBaloT B pabounii xypHan.

B koHUe HauyanbHOro nepuofa, Korga ycTaHOB/IEHA WUCXOAHAsA TemnepaTypa rnaBHOro nepuopga,
BK/MOYAOT 3axuraHne. O6bIYHO, TOK aBTOMAaTMYeCKM MpepbiBaeTcs, T. K. 3anasibHas NpoBOJIOKa HayuHaeT
ropeTb WAn NNaBuTbCA. dNeKTpuyeckKas aHeprus, Heo6xoaMmas 418 3aXUraHns, HacToIbKO Mana, YTo ee He
YyUnTbIBAIOT B Aa/ibHEWLWNX pacyeTax.

10.2.2.2 naBHbIN Nnepuoa

MepBbIi OTCYeT TemnepaTypbl B [NaBHOM nepuofe npoBogAT yepe3 30 c¢ nocne nocnegHero
oTcueTa B Hayas/ibHOM nepuoje. NpoJo/KalT CHUMaTb MokasaHua TepmomeTpa 4vepes3 kaxgbie 30 c. B
TeyeHne nepBblIX HECKOSIbKMX MWHYT [NaBHOTO Mepuoja, Korga Temnepatypa MoBbllaeTcss ObICTpo,
nokasaHua CHUMalT C norpewHocTbio o 0,02 K. BO306HOBASAT CHMMATb MNOKasaHua TepmomeTpa ¢
norpewHoctblo 0,001 K, Kak TO/IbKO 3TO CTAHET BO3MOXHbIM, HO He rnosgHee, Yyem yepe3 5 MUH nocne
Havasna rnaBHoro nepuoga.

[NnaBHbIN  Nepuoj  CUYMTAOT  3aKOHYEHHbIM C  HacTynJeHMeM pPaBHOMEPHOrO  U3MEHEeHUA
TeMnepartypebl. [pu 3atpygHeHnsx ¢ onpefesieHnem KoHua r/1aBHOro nepuoga nosiyMuHyTHbIE NPOMEXYTKM,
KOTOpble BbI3biBAOT COMHEHVE B PABHOMEPHOCTU U3MEHEHUS TemnepaTtypbl, OTHOCAT K r1aBHOMY nepuoay,
yBeninunBasi ero Npofo/HKUTENIbHOCTb Ha 1-2 MOAYMUHYTHbBIX MPOMEXYTKa.

10.2.2.3 KoHeuHbIli nepuog,

KoHeuHbIli nepuop HauuHaeTcs, Korja npoOWCXOAUT BblpaBHMBaHWE TemnepaTtypbl BCeX 4vacTeit
KasnopumeTpa mnocne CxuraHua npoodbl, T. e. Korga KanopumeTpuyeckas cucTtema pgocTuraeT HOBOrO
YCTOWYMBOro COCTOSIHAA B OTHOLLEHUN CKOPOCTU M3MEHEHUA TemnepaTypbl.

MocnepHuii oTcueT TemnepaTypbl FaBHOrO nepuofja fABNSETCA HayaslbHbIM OTCYETOM KOHEYHOro
nepuoga, B KOTOPOM cHMMarT 10-14 nokasaHuii ¢ nHTepasiom 30 ¢. Takast NPOAOIKUTENbHOCTb KOHEYHOTO
nepvoga (5-7 MWH) gocTaTtoyHa, YTOObl YCTAHOBUTbL KOHEUYHYH CKOPOCTb M3MEHeHus TemnepaTtypbl U no
3TUM pesynbTataMm paccunTaTtb Nonpasky Ha TennoobmeH (cm. 11.2).

10.3  Apuabatuyeckuii pexum

10.3.1 O6wwme NoNoXeHns

Mpu agnabaTtnyeckom pexume KaiopruMeTpUYeckKoro UCNbITaHNA TEOPETUYECKN TENNO0OMEH MeXay
KanopumeTpuyeckum COCyAOM M TepMOCTaTOM He npoucxogut. Ha npakTvke aguabatuueckue ycnosus
JocturaioTcs ¢ TPyAOM, OCO6EHHO Npu GbICTPOM MOBLILEHWUM TEMMEPATypbl cpasy nocse CXuraHus npoobl.
MoaTomy ocoboe BHMMaHWe ob6pallaloT Ha ynpasneHve agnadaTtnyeckum NpoLeccom B TeyeHue nepsoi
MOJIOBUHbLI TNaBHOrO nepuoaa.

HekoTopoe oTcTaBaHue TemnepaTtypbl B TepmocTare OT TemnepaTypbl B Kaslopu-MeTpuyeckom
cocyge 3aBUCUT OT KOHCTPYKUMW TepmocTaTa W CUCTEMbl HarpeeBa BOAbl B HeM, a Takke OT crnocoba
perynvpoBkv 1 ynpasnexHusa npubéopom. Kpome Toro, Ans agnabaTnyeckoro KasopumeTpa BaXHO 6bicTpoe
BblpaBHVMBaHWe TemnepaTypbl B Ka/JlOpMMETPUYecKoM Ccocyfe W B TepMocTarte, NO3TOMY AO/KHbl ObiTb
npegycMoTpeHbl adychekTuBHaa paboTa Melwanku B cocyfde W AONONHUTENbHOE NnepeMeluvMBaHue BOAbl B

TepmocTare.
Mpn HopMasibHON paboTe aAMabaTUYecKoro KalopuMeTpa Noc/e OKOHYAHWA UCMbITAHWA KOHeuHas
TemnepaTtypa B COCyfie MPOAO/KaeT U3MEHSTbCA CO CKOPOCTbIO B Mnpepenax 0.001 K/muH. B

COOTBETCTBMM C 3TUM MpeAcTaB/eHne 0 TOM. YTO B CMCTeMe AO0CTUraeTCsi «MOCTOSiIHHas TemnepaTypa»,
HETOYHO U JO/HKHO ObITb 3aMEHEHO Ha MOHATHE O JOCTUXEHUN «NOCTOSIHHOTO M3MEHEHWUA TemMnepaTypbl» B
cucteme. MNof 3TUM BbIpaXEHNEM NMOHUMAETCS CKOPOCTb U3MEHEHUst TeMnepaTtypsl B npegenax 0,001 K/MuH
NS Tpex nocnefoBaTesbHbIX MUHYTHBIX MHTEPBA/IOB.

Cpeactea ynpasneHuss npuGopoM ANs JOCTUXEHUS aamabaTuyeckux YCNoBWUIA [AOMKHbI 6biTb
OTperynmMpoBaHbl, kak NpeanucaHo MHCTPYKLME Mo aKcnayaTaumu.

10.3.2 KanopumeTtpuyeckuii onbIT

CobupatoT M BkI4alT agvabatuyeckuii kanopumeTp. Bogy B KanopyMeTpuU4eckoM cocyde w
TepmocTaTe nepeMeLlrBaloT C Takoil MOCTOSAHHOW CKOPOCTbIO, YTOGbI MPOAO/MKNTENBHOCTL BblpaBHUBAHUA
TemnepaTtypbl B cucTtemMe He npesbllwana 10 MuH. OfHOBpeMeHHO paboTaloT CpeacTBa yrnpaBfeHus
afmabaTnyeckum NpoLeccoM, B pesynbTaTe Yero TemnepaTtypa BoAbl B COCyAe W TepMmocTare CTaHOBUTCH
NPMMEpPHO OAMHAKOBOW W, TakMM 06pa3oM, [OCTUraeTcs HayaslbHOe YCTOWYMBOE  COCTOsIHUE
KasiopMMeTPUYECKOl CUCTEMBI.

Mocne 3aToro genawT naysy Ha HECKO/IbKO MUHYT Nepes HavyasioM CHATUS NokasaHuii TepmMomeTpa B
KasiopMMeTpMYECKOM cocyse. 3aTeM CHUMAKT TPU MokasaHus TepMoMeTpa € WHTEPBasIOM 1 MUH W, ecnu
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3TW nokasaHWa oTuvalTcs He 6onee yem Ha 0.001 K. HauvHatloT onpegeneHne. CHUMalOT nokasaHue
TepMomeTpa B MOMEHT 3aXuraHusa npobbl (HavasibHas Temneparypa).

MpogoMKNTENBLHOCTL  F1ABHOTO  nepuofa  ANA  KaXAoro ajuabartuyeckoro kKanopumeTtpa ¢
COOTBETCTBYHOL el 60Mb0/ ycTaHaBIMBaOT NpeABapuTenbHO, ele A0 NPoBeAeHUs rpafyvipoBku npubopa.
[na 3TOro NPOBOAAT CEPUID COXXKEHWUI GEH30MHON KNCNOTbl B TEX Xe YC/OBUSIX, B KOTOPbIX 3aTeM GyayT
npoBOAMTL rPagyupoBKy. HaligeHHoe 3HauyeHne Npogo/MKUTENbHOCTY TNaBHOroO nepuoga (MUH) UCNONb3YOT
npu onpefeneHny 3HepreTUyeckoro akeMBasieHTa kanopumeTtpa (A.7.1) v npyu JanbHENWnX MUCMbITaHUAX
TONAMB.

Mo OKOHYaHUW TNABHOTO Nepuoda M3MepPST KOHEYHYK TemnepaTypy C NOrpelwHoCcTbio He 6onee
0.001 K. Ecnum cuctema ynpasneHus agmabaTUyeckoro Kajopumetpa OTperynpoBaHa, CKOpoCTb
N3MEeHeHNs KOHeYHO TemnepaTtypbl B Ka/nopumMeTpuyeckoM cocyfe CTpemMuTcs K Hyn. Habnwogaemblii
nogbem Temnepartypbl B CUCTEME paBeH PasHOCTU KOHEYHON 1N HayasbHOl Temnepatyp.

Mo okoHuYaHuW onbiTa genakoT ele 2-3 3aMepa Temnepartypbl, YTo6bl y6eAnTLCA, YTO CKOPOCTL ee
n3MeHeHus coctaenseT He 6onee 0.001 K/MuH. CKOPOCTb M3MEHEHWUS TemnepaTtypbl MO0 OKOHYaHWUK OnbiTa
0.001 K/MWH npu NpOAO/IKUTENBHOCTU rnaBHOro nepuvoga 10 MWUH MOXET nNpMBECTM K OLIMOKe B
onpejeneHnn nogbema TemnepaTypbl, paBHOW npmbansutensHo 0,01 K. B aTom cryyae npu 3HayYeHuun
3HEepreTMYECcKoro 3KBMBasieHTa KasiopumeTpa okono 10 k[x/K owmnbka onpepeneHuss TennoTbl CropaHus
Tonamea coctasuT 100 [x/r. ECnn Takas Xe CKOpOCTb M3MEHEHMA TemnepaTypbl Noc/ie OKOHYaHMs onbiTa
coxpaHsieTcs Npu rpajyvpoBke KasiopyMeTpa, TO BO3MOXHas Olmnbka onpefeneHuss TennoTbl CropaHus
KOMneHcupyeTcs.

10.4 OKOHYaHue ucnbiTaHna

10.4.1 Mo oOKoHYaHuu wu3MepeHuin (Npu paboTe Ha HeaBTOMaTUYECKWMX KasopumeTpax) unu
noslydyeHun pesynbtata WCMbITaHUA (Npu  paboTe Ha aBTOMaTUYECKUX KaslopumeTpax) BblHUMAOT
KanopumeTpuyeckuii cocy M3 TepmocTaTa, 3aTem K3 cocyga BblHUMAOT 60M6Yy. OCTOPOXHO OTKpbIBAOT
BbIMYCKHOI KnanaH Ha Kpblllike 60M6bI, BbINycKalT ra3 n pasbuparT 60M6eY.

Cob6upaloT ocTaTkum 3anasbHOV NPOBOMIOKM W B3BELWMBAKT Ha Becax C NpeAesiom fAonyckaemor
norpewHoctn = 0.1 wmr (7.6).

MprvumeyaHune — flonyckaeTcs He B3BelLMBaTb OCTATKM 3anasibHOV NMPOBOJIOKM MOC/e KaXAoro
ucnblTaHus, a Ucnonb3oBaTb ANA pacyeta TennoTbl cropaHus (11.3.1) cpegHee 3HayeHWe 3TOV BENWYWHBI
ANna AaHHo 60M6bl, MONyYEHHOe B CEPUN UCNbITaHWI, NPOBEAEHHbIX paHee B CTaHAaPTHbIX YCIOBUAX.

TwaTenbHO McCNeaylT BHYTPEHHIOK MOBEPXHOCTb 60MObLI, TUreslb U TBEPAbli OCTAaTOK Ha AHe
60M6bl. Ecnu npu ocmoTpe O6HapyXuBalOT MNPU3HAKM HEMONHOro cropaHusa (Caxy WAM  4YacTuupbl
HecropeBlUero Tonavea), TO MOJlyYeHHble pe3yfbTaTbl CUMTAOT HeAeWCTBUTE IbHbIMU, a WCMbITaHue
NOBTOPSAIOT.

10.4.2 Mpwn OTCYTCTBUM NPU3HAKOB HEMONHOTbI CrOpaHus cofepxumoe 60MObl CMbIBAIOT CTpyeit
ANCTUAMpOBaHHOW BoAbl (6.4.7) B XMMuUyeckuii ctakaH. JucTunampoBaHHo BOAOV 06MbIBAOT BHYTPEHHIOK
NOBEPXHOCTb 60OMObI, TWUreflb, BHYTPEHHIOK MOBEPXHOCTb KPbIWKK 60M6bI W 3anekTpoAdbl. Copepxumoe
60M6bl 1 BCce NpoMbiBHbIe BoAbl (150 - 200 cm3 cobupatoT B oAWH cTakaH BMecTumocTbio 400 - 500 cm3
(cMbIB 60M6bI).

MpumeuvuaHune — lpn cKUraHnM TBEpAOro TONAMBA TUTeNb 0OMbIBAIOT TOJIbKO CHapYXW,
NpucoenHAS NPOMbIBHbIE BOfbl K CMbIBY 60M6bl. Cofepxumoe TUMIA (TBepAble OCTaTKu, LWnaku, acbect)
CMbIBAlOT B OTAE/IbHbIV CTakaH, a 3aremM (UAbTPYIOT Yepe3 HennoTHbIn unabTp. OcTatok Ha uabTpe
NPOMbIBAIOT HEGO/LLUUM KO/IMYECTBOM BOAbI U NPUCOEAMHAT (UAbTPAT K CMbIBY 60OMObI.

10.4.3 KanopumeTpuueckyto 60MOY C KpbIWKOW W Turenb TuWlaTeNlbHO MOIT, OMN0JsackuBarT
ONCTUNINPOBAHHOWN BOAOW, MPOTMPAKOT CYXOW YMCTONM TKaHbi0, XOPOLLO BNMTbIBAOLWEl Biary, 1 0OCTaBAsOT B
pas3obpaHHOM BuAe [0 CneaywLlero onbiTa. BrnyckHOU 1 BbINyCKHOM KianaHbl B Kpbllke 60MObI He
3aKpbIBAOT.

10.5 AHanu3 NpoAyKTOB cropaHus

10.5.1 O6wme NonoxeHns

Momumo BOAbI M AMOKcuAa yriepoga npoaykramy cropaHvus TOMVMB B KanopyvMeTpuyeckoin 6ombe
SABNAOTCA:

- as3oTHas kucnoTa, obpasylollasca U3 as3oTa BO3dyxa, KOTOpbli ocTaeTca B 6ombe nocne
3ano/IHEHNSI ee KUC/M0POoAOoM, M 13 a30Ta, KOTOPbI BXOAMT B COCTaB TOMN/IMB,;

- cepHas kucnoTa, obpasyoLascs u3 cepbl, KOTopas BXOAUT B COCTaB TOM/IMB.

Takum o6pa3om, B 60mM6Ge MPOUCXOAAT npoueccbl 06pa3oBaHUSA CEPHOW M a30THOW KUCNOT U
pacTBOpeHus ux B Boge. [lpouecchl KuCN0TOO6pa3oBaHUS COMPOBOXAAKTCA BblAENEHWEM TEM/OThI,
noaToMy Mpu pacyeTax BbicLleli TenaoTbl cropaHus toname (11.3.2), a Takke Npu pacyeTe 3HepPreTnyYeckoro
skBuBaneHta kanopumeTtpa (A.8) Heo6Xx0AuMO BHOCWTL MOMpasBkM Ha Tennoty  obpasosBaHus "
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pacTBOPEHNA KUCMOT, KOTOpble cogepxatca B CMbiBe 60MObl (10.4.2) 1 coKpaleHHO Ha3blBalTCA
«Mnonpaska Ha a3oT» 1 «nonpaska Ha cepy».

CymmapHas BefMumMHa nonpasoK Ha asoT u cepy ([k/r) nexutr B npegenax MnoBTOPSAEMOCTH
pesynbLTaTos.

Mpu rpagyvpoBkKe kanopuvMeTpOB Monpasky Ha as3oT onpefenstoT obsasatensHo. MNpu onpegeneHunn
TEnNOoTbl CrTOPaHUs TONMB, €C/U U3BECTHO coAepXaHune o6LLei cepbl, aHann3 cMbiBa 60MObI He MPOBOAAT,
a pacueT BbICLIEl TenaoTbl cropaHns BegyT no copmyne (17) (em. 11.3.2).

10.5.2 NMonpaBKa Ha a3oT

KonnyecTtBo TennoTsl, BblgenusLuelica npu obpasoBaHuy U pacTBOPEHUN B BOAE a30THOW KNCNOTI,
Nnony4yeHHoOW M3 a3oTa He BbITECHEHHOTO BO3fyxa, ANA AaHHOW G0MOGbI ABNAETCA BE/IMYMHOW MpakTU4eckun
NOCTOSIHHOW. Ty BENWUYMHY ONpeAenstoT npu rpagynpoBke kanopumeTpa (A.7.2. A.8.2), T. e. Npu CXuUraHnm
6€EH30liHO KUCNOTbI, TUTPYSA a30THYIO KNC/IOTY B CMblBE 60M6GbI pACTBOPOM LL,ENOYN.

MeTopg onpefeneHus 3aknwyaeTcs B cnefyouemM. B ctakaH co cmbiBoM 60m6bl f06aBnsaioT 2 -3
Kanam nHAvkatopa MeTW/I0BOro opaHxesoro (6.4.5) n TUTPYIOT pacTBOpOM ruapokcuga Hatpusa (6.4.3) fo
N3MEHeHNs oKpackn nHamkaTopa. OnpefensoT 06beM pacTBoOpa r'MAPOKCUAA HaTpUsA, N3PacXof0BaHHbIA Ha
TUTpoBaHue. [lNa kaxzoi kanopumeTpuyeckoit 60M6GbI Npu rpagyvpoBke npubopa onpeAensioT cpegHee
3HayeHne obbema pacTBOpa rMapokcuMga HaTpusi, U3pacxofoBaHHOE Ha TUTPOBaHWE a30THOW KUCMOTbI.
3atem ANnS kaxpgoh 60MObI paccuUMTbIBAOT KOMYECTBO TennoThbl, BblAenuBlueiica npu obpasoBaHun u
pacTBOpeHun B BOAE a30THOM kucnoTel. O N BeipakeHHoe B [IK, No cnegyollein opmyne:

Qn=(h-£ 1)
roe qu — Tennota obpasoBaHWs M pacTBopeHust 1 cM3 pacTBopa a30THOW KMCAOTbl KoHueHTpauuein 0.1
Monb/gM” paBHas 5.8 [x/cm3;

V — cpefHee 3HauyeHue (M3 LWIeCTU onpegesieHunii) obbema pacTBopa rMApokcuaa HaTpus C
KoHueHTpauwueli 0.1 monb/aM3. N3pacxofoBaHHOIO Ha TUTPOBaHME CMbiBa 60M6bI, cM3

Mpun pacueTe 3HepreTMYecKOro SKBMBAJIEHTA KajslopumeTpa Y4yeT Ko/smMyecTBa TensoThl,
BblAENVBLUEACA Mpu 06pas3oBaHUN ¥ PacTBOPEHUW B BOAE A30THON KWCMOTbI, MOSyYEHHOM M3 asoTa He
BbITECHEHHOrO BO34yXa, ABNseTcs 06s3aTenbHbIM (A.8.2).

Bce TBepable TOM/MBa codepXxaT B CBOEM COCTaBe a30T B pas/iMyHbIX dopmax. OgHako, peakuunm
npeBpalleHnss azoTa TONMBa NPW €ro CropaHnn B KasIOpUMETPUYECKO/i 60MOE He YCTaHOB/EHbI. OMbITHbIM
nytem 6bIN10 HalifeHo, 4YTO KOMIMYECTBO a30THOWM KWCNoTbl, obpasywouieiicas B 60mbe, He 3aBUCUT OT
cofepXaHus asoTa B yrne, HO NPSIMO MPONOPLMOHA/IBHO BEIMYMHE TEN0Tbl CropaHusa Tonamea no 6omoe.

(11.3.1).

Mpn pacueTe BbICWEA TennoTbl CropaHWs TOMAWB NpPW MOCTOSHHOM O6beme nonpasky Ha
o6pa3oBaHNE U pacTBOPEHME a30THOW KUC/IOTbl ONPeAenstoT 3KcnepuMeHTanbHo no 10.5.4 uam BblUNCASIOT
no amnupuyeckoin chopmyne (cm. 11.3.2, chbopmyna 18).

10.5.3 NMonpaBka Ha cepy

Bce Buapl TBEPAOro TONMBa cofepxart cepy (cepa obwas. S,). YacTb obLieli cepbl Npy cropaHnm
TOonNMBa B kKanopumeTpuyeckoli 6ombe obpasyeT CepHyto KNCNOTY, KOTopas pacTBopseTcs B BOAE.

[ns pacuyeTta BbiCLUe TennoTbl CrOpaHusi TOMAWB MpW NOCTOSAHHOM o6beme (11.3.2) Heo6xo4MMO
onpegenuTb MOMpasBKy Ha TensjoTy obpa3oBaHWs W pacTBOPeHWs B Bofde cepHoi kucnotbl (Os). C aToi
Lenblo onpegensioT cofepxaHue cepbl B BuAe cynbaT-uoOHOB B CMbiBe 60M6bI (cepa no 6omb6e. Se).
MpocTeiwnMm MeToAOM OnpefeneHvs ABASEeTCS ocaxieHue cynbaT-MoHoB B Buae cynbdara b6apusa c
rpaBuMeTpuyeckum onpegeneHuem nocnegHero (TOCT 8606).

Ecnn cogepxaHue obuieli cepbl B TonavMee MeHee 4 %. nonpaBkKy Ha TensjoTy o6pas3oBaHus K
pacTBOPeHNs B BOJAE CEPHON KUC/IOTbl MOXHO ONpefennTb pacyeTHbIM nyTeM. [lAs 3TOro BenuyuHy S6
3aMeHsI0T Ha cofepxaHue obueli cepbl S,, koTopyto onpegenstoT no FOCT 8606. TOCT 2059 wam NOCT
32465. 1. e. fenaloT JonylieHne, YTo BCA cepa TOM/uBa Mpu CropaHunm HaBecku B 60mbe nepexoauT B
CepHyto KUCNOTY U pacTtBopsieTcs B Boge (11.3.2. popmyna 18).

10.5.4 OgHoBpemMeHHOe onpeaesieHne NonpasoK Ha a3oT U cepy TUTPUMETPUYECKUM MEeTOLOM

B cMbiBe 13 KanopumeTpuyeckoin 60MObl MOC/e CKUraHUA HaBecku TonavBa MPUCYTCTBYIOT a3oTHas
N cepHas kucnoTbl. [lnA onpegeneHns CoAepXaHus 3TUX KUCMNOT Npu WX OAHOBPEMEHHOM MPUCYTCTBUM
npeasioxeH cneayowmii MeTos.

CMbIB 13 60M6bl, nosyyeHHblt no 10.4.2, kunaTAT AR y[aneHus Auokcupa yrnepopga,
O[lHOBPEMEHHO ynapuBas A0 o6bema npubnausntenbHo 100 cm3 B ropsyem COCTOSHUU 06€ KUCNOTbl
CyMMapHO TUTPYIOT pacTBOpPOM ruapokcnga 6apusa (6.4.1) B npucyTcTBUM uHAMKaTopa ceHondTanenHa
(6.4.6). 3ateM K OTTUTPOBAHHOMY pacTBopy npuamsatT 20 cm3 pacTBopa kapboHaTa HaTpus (6.4.2). Ewe
Tennyl cMecb (uAbTPYIOT 4Yepe3 MAOTHbIA unbTp. Ocagok coneit 6apus Ha OuNbTpe MpPOMbIBAOT
ANCTUNNMPOBAHHONW BOAON, NPUCOEAUHAS MPOMbIBHbIE BOAbl K (huibTpaty. B oxnaxgeHHom dunbTpaTe
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TUTPYIOT OCTaBLUWICA KapboHaT HaTpusa PacTBOPOM COJAHOW kucnoTbl (6.4.4) B NpUCYTCTBUM METUI0BOTO
opaHxeBoro (6.4.5) B kauecTBe uHavkatopa.
MonpaBku Ha TennioTy 06pa3oBaHUs M pacTBopeHusi a3oTHoit (QM wu cepHoli (Qs) kucnor,
Bblpa)XkeHHble B [)X. paccunTbiBaloT nNo popmynam:
OH=5,8(20- V2 2

03=151 (11 + V2-20) , ®3)

roe V, — obbeMm pacTBopa rugpokcuaa 6apus, n3pacxofoBaHHbI Ha TUTPOBaHWE CMecH KUCOT, CM3;

Y2 — ob6bem pacTBopa COJMISHON KUCAOTbI, U3PacxOof0BaHHbI Ha TUTPOBaHWe M3bbiTka kapboHaTa
HaTpus, cM3;

5.8 — TennoTta o6pa3oBaHus U pacTBopeHuss 1 cm3pacTBopa a30THOW KMCMOThl KOHLeHTpauuen 0.1
Monb/am3 Ix/cm3;

15.1 — TennoTa o6pa3oBaHMsA 1 pacTBOpPeHUss 1 cM3 pacTBOpa CEPHOI KMCNOTbI KOHLeHTpauueli 0,1
mMonb/am3 Ox/cm3

11 O6paboTka pe3y/ibTaTtoB

11.1 O6wue NosIoXKeHUs

O6paboTka pe3ynbTatoB W3MEpPeHWin B  COBPEMEHHbIX aBTOMAaTMYeCKMX  KanopumeTpax
NPOuU3BOANTCA C MUCMO/Ib30BaHNEM MPOrPamMMHOro obecrneveHuss npubopa, 4TO MO3BOMSET MONYYUTb B
3/1IEKTPOHHOM BWAE WM Ha OGYyMaxHOM HocuTene pesynbTaTbl pacyeTa 3IHEpPreTUHecKoro 3KBUBASIEHTA
npubopa, napameTpbl rpaflyMpoBku, pe3ysibTaTbl onpegeneHns TennoTbl CropaHus, a Takke ctaTucTuyeckue
napameTpbl 418 OLEHKN MpeunsMoHHOCTV pesynbTatoB. OnucaHve AelicTBuili onepartopa npu obpaboTke
pe3ynbTaToB W3MEpeHWil aBTOMaTU4YeCKOro KanopumeTpa nNpuBeAeHbl B WHCTPYKUMM MO 3Kchayatauum
npubopa.

B HacToswem cTaHfapTe NpuBeAEeH Xof pacyeToB Npu 06paboTke pesynbTaToB, NOMYYEHHbIX Ha
HeaBTOMaTMYeCKNX KanopumeTpax J/o60oro Tuna, B KOTOPbIX MPW  BCEX WCMbITAHWUAX WCNONb3YOT
«MOCTOSIHHYIO Maccy (06beM) BoAbl» B kKaslopumeTpuyeckom cocyae (cm. 9.4).

B cooTBeTCcTBMM C nNpefcTaBfeHMAMM O fpoueccax, NpOoTeKallWwmx Npy ropeHun TonavBa B

KasnopumeTpuyeckoii 6ombe, TennoTa cropaHust TONIMBA B YC/IOBUSIX KaslopumeTpuueckoii 60M6bl. Q* . ana

OTAENbHOr0  UCMbITAHWA paBHA 3HEPreTUYeckoMy SKBMBANIEHTY Ka/llOpMMETPa, YMHOXEHHOMY Ha
ncnpaefieHHblli nogbem Temnepatypbl (cM. 3.9) B KanopMMeTpUYeckom cocyfe 3a Bbl4ETOM MOMpPaBoOK Ha
TennoTy CropaHusi NPOBOJIOKM [AM1A 3aXuraHus, 3anana (X10n4atobyMaxHoW HUTK) U BCnomoraTenibHOro
BellecTtBa (ecnm OHO MWCMonb3yeTcs), [AeeHHOMY Ha MacCy HaBecku. Bbiclias TennoTa cropaHus
aHa/IMTNYecKoin Npobbl TonMBa Npu NOCTOAHHOM 06beme paBHa TensioTe CropaHus TOM/MBa B YCOBUAX
KanopumeTpuyeckoii 60Mbbl 3a BblYETOM MOMPABOK Ha TensjoTy 06pa3oBaHNA U PacTBOPEHUS a30THON U
CepHoIi KUCNOT.

B un30TEpMUYECKMX CUCTEMAx Mpu pacyeTe WCNPaB/IEHHOTO nogbema TemnepaTypbl BOAbl B
KanopumeTpuyeckom cocyge (Af) BBOAAT nonpaBky Ha TENI00OMEH MeXAy KasopyMeTpUYeckum CocyfoM K
TepmocTaToMm, T. €. MONpaBKy Ha Tenj006MeH KasopuMeTpMYEecKo CUCTEMbI C OKpyxatoweir cpegoin (Ah).
PacueT nonpasku Ha Tens1006MeH NpoussBoAAaT no 11.2.

B apunabaTtnyeckux cuctemax (cm. 10.3) Tennoo6mMeH HACTO/bKO He3HauuTeseH, 4YTo UM
npeHebperawT, 1 UCNPaB/IEHHbIN NOABEM TeMMepaTypbl paBeH HabgaeMoMy NogbeEMY TeMnepaTtypbil:

n(=b-to . (4)

roe  t,— KoHeuHas TemnepaTypa rnaBHoOro nepuoga. K unv ycnoeHas emHuua;

t0 — HauanbHasi TemnepaTypa [1aBHOro nepuofga (Temnepatypa 3axwuranus). K unu ycrnoBHas
efMHMLA.

B u3oTepMuyeckux cuctemax (cMm. 10.2) ucnpaBfeHHbli nogbemM TemnepaTypbl pPaccuMTbiBaloT,
NCXOAsA M3 COOTHOLUEHUSI TeEMMepaTyp KaJlopuMETPUYECKoil cMCTEMbI 1 OKpyXatoleli cpefbl (TepmocTaTa).
KanopumeTpuyeckasi cucteMa MOXeT TepaTb YacTb Tenjaa OT ropeHust HaBeckn (PUCYHOK 2) UnW Norowlath
Tenno wusBHe (pucyHok 3). Takum o6pas3om, Habngaemblii Nogbem Temnepatypbl B MNepBOM cryvae
0Ka3blBAETCS 3aHVWKEHHbLIM, U MOMpPaBKy Ha Tenjoo6MeH credyeT npubaensTe, a BO BTOPOM Clydyae
Ha6nogaemblii NogbEM TeMnepaTypbl OKasbiBaeTcs 3aBbllEHHbIM, M MOMpPaBky Ha Tensjoo6MeH cregyeT
BbIUMTATb!

At= (f,-tQxAh (%)

roe Ah — nonpaBska Ha Tennoo6meH. K nnm ycnosHasa egmHuua.
11.2 PacueT nonpaBku Ha Tena006meH
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CyLiecTByeT HECKO/IbKO CNOCOBOB pacyeTa MonpaBku Ha TENJI00OMEH MEXAy KasiopuMeTpuyeckum
COCYZiOM ¥ TEPMOCTATOM M30NepPNGOINYECKOro KaslopumeTpa.

Mpn CHATUM noKasaHWl TepMOMeTpa BPY4YHYH pacyeT MNonpaBkM Ha Tennoo6MeH BegyT Mo
crnepytouleli popmyne:

V e V"
Ah = oo n, +vinmn2 . (6)
2
rae V. u V' — cKopocTb M3MEHeHUs TemnepaTypbl (TemnepaTtypHblii X0f) B Ha4yaJbHOM W KOHEYHOM

nepuogax, COOTBETCTBEHHO, 3a MOMYMWUHYTHbIA MPOMEXYTOK, K (UM ycnoBHble eAnHWUbI)/0.5 MUH.
paccuuTaHHble no hopmMynam:

\r = @

\F = : ®)

rae  V— HavanbHas TemnepaTtypa HavanbHOro nepuoga. K nnm ycnosHas egvHuLa;
t0— HavanbHas TemnepaTypa rnaBHOro nepuoga (Temneparypa 3axuranus). K nam
yCnoBHas eanMHnLa,;
Mo — 4YUC/0 N3MEPEHUIi B HAYA/IbHOM Nepuoje;
th— kOHeyHas TemnepaTypa rnasHoOro nepvoga. K unv ycnosHas eauHuua;
[ — KOHeuyHas TemnepaTtypa KoHeyHoro nepuoga. K nnu ycnoBHas eguHuua,;
NN— 41C/0 N3MEPEHUI B KOHEYHOM Mepuoae.
n\ — 4YKUCNO N3MEPEHWIA B INaBHOM Neproge ¢ GbICTPbIM MOBbILIEHWEM TemnepaTypbl (0.3 K/0,5
MUH 1 6onee):
N2— 4YKUCA0 U3MEPEHUIA B I/TABHOM Nepuoje ¢ MeAsieHHbIM MOBbILLEHNEM TeMnepaTypbl.

MpumMmeyaHue — [N ropynx cNaHUeB U TOMMB C HU3KON TEMIOTON cropaHnsi 3HaueHve n\
MOXeT 6bITb YyCTAHOB/IEHO MO Tabnvue 1 B 3aBUCUMOCTN OT KpUTEPWSI 0. KOTOPbI PaBEH:

t,-to
0 = - . 9)
tn~ to
roe — TemnepaTypa Nno UCTEYEHNN 2 MWH [/1aBHOTO nepuoAa. K nam ycnosHas eguHuua.

Mpy onpefeneHnn aHepreTUYECKoro aKBMBasIEHTa KaslopuMeTpa B 3TUX CAyyasixX 3HauYeHne  Takke
onpegensaT no tabnuue 1.
Tabnunya 1

a n,

Ho 0,50 9

Ot 0,50 pgo 0.64 8
_1l_0.64-//- 0,73 7
-//-0.73-//- 0,82 6
-//-0.82-//- 0,91 5
-//- 091 -11- 0.95 4
Cs. 0,95 3

B nporpaMMHOM 06GecneyeHnr aBToMaTUYecKkMX KasiopuMeTpoB Hambosiee 4YacTo UCMOSb3yT MeTos
PeHo-Mdayuanepa (Regnault-Pfaundler) n metopg akctpanonsauun AuknHcoHa (Dickinson).

MpumMmeuyaHune — PacyeT nonpaeky Ha Ten1006MeH No Mmetogy PeHo-MNdayHanepa nponssoast
no goopmyre:
V'-V to* t, /=n-1
PV I ) D VA Sp— O L e — I M, (t0)
7 ll_?*
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roe (ro- r» — NpPoAO/KMUTENBHOCTb F1aBHOIO MEPUOAA, MVUH;
V un V" — CKOpOCTb W3MEHEHUA Temnepatypbl B Haya/lbHOM W KOHEYHOM nepuojax,
COOTBETCTBEHHO. K (unun ycnosHble eanHULbl) / MUH;
V'-V
----------------- KOHCTaHTa OX/1aX[eHuna kanopumeTtpa, MuH'l,
7"-7"
7 ‘17 " — cpedHue Temnepartypbl B Haya/lbHOM W KOHeYyHOM nepwuogax, °C. paccumTaHHble Mo
chopmynam:
I-to
7= (11)
2
(o-T
T" = e , (12)
2

roe  t.t". 10,th— cm. popmynbl (7) u (8);

N — YMC/I0 U3MEPEHUIA B /TaBHOM Nepuoje:

to*

—————————————— cpefHasa Temnepartypa B rnasHom nepuoge, °C;

X t, — cymMma 3HayeHuit otcueToB Temnepatypsl f u.s, | B rnaBHom nepuoge, C.
1

11.3 BbluucneHune BbICWEN TENOTHI CTOPAHNUSA NPYM NOCTOSHHOM 06beme
11.3.1 TennoTy cropaHusi aHasMTUYeckoli Npobbl TOM/IMBA, ONPELESIEHHYI0 B KaslopUMeTpUYeckoi

6ombe. Q* . BblpaXeHHYI0 B K[k/Kr, paccunTbiBatoT Mo hopmyne:
cC Ar-o0,-02-03

o: = , n3)
T

roe  C — aHepreTuuyeckuii 3KBUBANEHT kanopumeTpa. KIx/K (cM. npunoxeHue A);

At — wucnpaBfeHHbI NogbeM TemnepaTypbl B KasopumeTpuyeckom cocyge, K wam ycnoBHas
eanHnLa;
Q, — KOMM4YecTBO TEN/OThl, BblAENMBLUEACA NPW CropaHuu 3anasibHOl NpOBOMOKW. K. koTopoe
paccuuTbiBalOT No opmyne:
O, =p,* T, . (14)
roe 4, — TennoTta cropaHusi MPoOBOOKUN. KIDK/Kr:
T, — Macca CropeBlUeil MPOBO/IOKM, paBHas PasHOCTU Macc MPOBOJIOKM A0 W nocne

CKUraHusl, Kr;
02— KO/IMYECTBO TEN/IOThI, BblAENMBLUENHCS NpY CropaHuM XA0n4yaTo6yMaxHol HATU. kK. koTopoe
paccuuTbiBaOT Mo hopmyre:

02=g2 T2 (15)

raoe  A2— TensaoTa cropaHus x10n4aTobymaxXHom HUTK, KIK/Kr;
T2— macca Xn1on4yato6yMaxKHOW HUTK, Kr,
03— KO/IM4ecTBO Ten/oThl, BblAE/MBLLEACSA NPV CropaHuy BCNOMOraTe/IbHOTO BellecTsa
(6.7, 9.2.1), kX, KOTOpPOE paccunTbIBalOT Mo hopmyne:

Q3=9g3 T3 . (26)
roe (3— TennoTa cropaHusa BcnomMoraTeibHOro BelecTBa. KIK/Kr;
T3— macca BcnomoraTe/lbHOro BelecTBa, 4o6aBneHHOro K HaBecke TONNBA, Kr;
T — MaccCa HaBeCKU TonamBa, Kr.

11.3.2 BbICLUytO TEMNOTY CrOpaHUs aHaIMTUYECKO Npobbl TOMMBA NpPK NOCTOSIHHOM 06beme, Q *y,
BbIPAXEHHYI0 B KK/KF, paccumTbiBaloT No hopmyne:
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£f, =Of - (Os+ On) . (17)

roe Os — KO/MMYeCTBO TensoThl, BbigenuBLUElcA Npy 06pa3oBaHWM W PacTBOPEHWU B BOAE CEPHONA
kucnoTel (Nnonpaska Ha cepy), onpegensemas no 10.5.4, kx/kr:

Qn — KONM4YecTBO TensoThl, BbiAeNuBLUENCA Npu 06pa3oBaHWM U PacTBOPEHUW B BOAE a30THOW
kucnoTel (NonpaBka Ha as3oT), onpegensemas no 10.5.4. kx'kr.

Ecnv nonpaBkn Ha cepy M a30T ONpPefensalT pacyeTHbIM nyTem, T. €. AOMYyCKalT, 4YTO BCA cepa
TON/MBa NepexoauT B cepHyto kncnoTy (10.5.3). a konmyecTBo obpasyloLeiica a3oTHOW KUCNOTbI 3aBUCKT OT
TennoTbl cropaHus Tonauea no 6om6e (10.5.2), TO BbICWY TENAOTY CropaHUs aHa/UTUYEecKon npobbl

TOMN/MBA NPU NOCTOSIHHOM o6beme. Of, , BbipaXeHHYH B K[K/Kr, paccunTbiBaloT No hopmyre:

Of,=Q1 - ¥Ms; +o00f) . (18)

roe 94 — koadhhMLMEHT, yunTbiBaOWMIA TennoTy o6pa3oBaHMsi CEPHON KUCNOTbI U3 Auokcuaa cepbl U
pacTBOPEHNs CepHOl KUCNOTbl B BOAe Ha 1 % cepbl, Nnepelueawvii Npu CxXMraHum npobbl TONIMBA B CEPHYIO
Kncnoty12 kx/kr;

S? — maccoBas ons o6uieli cepbl B aHaIMTUYeCKoi npobe Tonnmeal3 %;

a — Koa(hhMLUMEeHT, yunTbiBaKOWMNA TennoTy 06pa3oBaHNA W PacTBOPEHUS a30THOW KWCMOThI.

paBHbIi
0,001 - gndA TOWMX yriel n aHTpaunToB
0.0015 - gna gpyrux yrnen, roproymx craHues u Topga.

11.4 MNpepactaBneHne pe3ynobTaTtoB

PesynbTart ucnbiTaHus, npeacrasnswownii coboin cpefHeapumeTnyeckoe 3HauyeHne pesysibTaTtos
[ABYX napasienibHbiX onpefeneHuii, okpyrnawT Ao 6amkalilero 3HavyeHus, kpatHoro 10 kx/kr. Mpu 3aTom
[O/MKHbI 6bITh YKa3aHbl COCTOAHME TOMNBA W BNAXHOCTb NPOObI.

PesynbTaTthbl onpefeneHns BbiCLIe Tens0Tbl CropaHus, MOJlyYeHHble N0 HacTosWeMy CTaHAapTy,
BbIp@XeHbl Ha aHaMTUYeckoe COCTosAHMe TonauBea. MepecyeT pe3ynbTaToB Ha ApYyrne COCTOSIHUA Ton/vBa
npou3sogAT no FOCT 27313. Tabnuvua 2.

Bce nepecuyeTbl TENMOTbI CropaHnWs C OAHOTO COCTOSIHAA TOM/MBA Ha ApPYroe W ¢ OAHOW TensaoThl
cropaHus Ha Apyryto (HanpvumMep, ¢ Q*y Ha Q.p) NPOM3BOAAT C BENIMYUHAMU, BbIPAXEHHbIMU B KIX/Kr. Ec/n
TensioTa cropaHuns BbipaxeHa B Apyrux eguHuuax (kkan/kr. BTU/Ib).

TO ee Heo6X0AMMO NpeABapuTesIbHO NepecunTaTtb € 3TUX eAnHUL, Ha KIK/Kr (NpunoxeHune B).
11.5 MpeunsnoHHOCTb
MpeumnsnoHHOCTL MeTofa XxapakTepusyeTcs NOBTOPSAEMOCTbIO U BOCNPOM3BOAMMOCTbLIO pe3y/ibTaToB

onpegfenieHns BbiCLLE TENMOTbI CropaHuns, BbIPaXXEHHbIX HA Cyxoe cocTosiHMe Tonnmea (<?/ ).

11.5.1 MoBTOPAEMOCTb

PesynbTaThl ABYX ONpeAeneHunii, NPoBeAEeHHbIX B TEYEHNE KOPOTKOro MPOMEXyTKa BPeMEHW B OfHOM
nabopatopuv OfHUM W TeM Xe MUCMOSHMTEeNeM C WCNOMb30BaHWEM OfHOM W TOW Xe annapaTypbl Ha
npeacTaBMTE/NbHbIX HaBeCKax, 0TOGPaHHbIX OT OAHOW W TOW Xe aHanUTUYeckoi Npob6bl TBEpAOro Tonavea,
He [O/MKHbI OTINYaTLCA APYr OT Apyra 6onee, yem Ha 120 KIK/Kr.

11.5.2 BocnpousBoAnMMOCTb

PesynbTathbl, Kaxgplii M3 KOTOPbIX nNpefcTaBnsier coboil cpefHeapudmeTUyeckoe 3HaveHue
pe3ynbTatoB [BYX NapassieflbHblX ONpefeneHnii, NpoBeAeHHbIX B ABYX pasHbix sabopartopusax Ha
npeAcTaBuTeNbHbIX MNOPUMAX, OTOBpaHHbIX OT OAHOW M TOl e npobbl Ha nocnegHein craguu ee
NPUroTOB/IEHNA, HE AO/MKHbI OTANYATLCA APYr OT Apyra 6onee, yem Ha 300 kIpK/kr.

11.5.3 Ecnu pacxoxgeHve mexay pesynbtatamu ABYX OnpefesieHunii npesblllaeT fonyckaemble
3HayeHus, NpoBOAAT TpeTbe onpejesieHne W 3a pesynbTar MpUHMMAalOT cpefHeapudMeTUYeckoe ABYX
Hanbonee 6/U3KNX pe3ybTaToB B Npefenax AonyckaemblX PACXOXAEeHWUNA.

12 PacuyeT Hu3LeR TENSIOTbI CropaHust

Hu3was Tennota cropaHusi OT/MYAeTCs OT BbICWIEA MO CyllecTBY TOMbKO TeM. 4TO BOAa,
o6pasyiollascs nNpyu cropaHuy TOMAWBA, He KOHAEHCUpyeTcs, a ocTaeTcs B Buie napa W ygansetcs c

" TennoTta 06pa3oBaHWsi CEPHOI KNCMOTbI N3 AUOKCULA CEPbI I PACTBOPEHUSI CEPHOI KUCMOTLI B BoAe coctasnseT 302
[Jac'Mmonb. 4To aKBMBaNIEHTHO BenuunHe 9.41 [x/Mr cepbl. Takum 06pa3om, nonpaska Ha Cepy Npu CXUraHuy Tonamea
coctasnaet 94.1 [k/r Ha 1% cepbl B aHaIM3MpyeMmoii npobe, nepeLueLlnii B CEPHYIO KNCIOTY.

Mpu 6onblUMX cofepxaHunsax obLueli cepbl B Tonnmee (6onee 4 %) BMECTO BeNMUMHbI S* An1s pacyeTa nonpaskn Ha
cepy criegyeT Ucnonb3oBaTtb BenmuuHy Sa(cm. 10.5.3).
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ObIMOBbIMU ra3aMu. 3HauyeHue Hu3WeNn TensioTbl CrOpaHUs MeHblue 3HaYeHUs BbICLUel Ha BenyuHYy
TennoTbl KOHAEHcauun napa, KOTopbli obpasyeTcs U3 Baary TONAMBa U BOAOPOAa OpraHMYecKkol Macchbl,
npespaLyalroLLerocs npu ropeHnn B Bogy.

Macca BoAsHoro napa (kr), nosyd4aemoro npu ropeHun 1 Kr TOM/AMBA, HaxoAALWerocs B
aHanMTn4yeckoM cocTtosiHuu, coctasnsieT 0.01 (W1+ 8.94 Hn), rpe W — maccoBas fons snarn, a Hi—
maccoBas [oNs Bogopofa B Tonauee. TennoTa koHAeHcauun napa (TensioTa napoobpasoBaHus) pasHa
2442 x[x/kr. OTcioga popmyna Ana pacyera Hu3Wwel TennoTbl CropaHnsa aHaIMTUYeckoi Nnpobbl Tonanea B
eanHnuax KIx'kr:

Q* -Q | - 24.42 (W° ¢ 8.94 Hn) , (19)

roe 24,42 — Ttennota napoo6pasoBaHusi npu 25 eC B pacyeTe Ha 1 % BbigenusLueiics Boabl. KIK/KT;

8.94 — koathpuMLUMeHT NepecyeTa MaccoBol f0/IM BOAOPOAA Ha BOAY;

W — maccoBas foNs Barv aHaamTuyeckoin npobel. %;

Hn— maccoBsas fons Bogopoa B aHaIMTU4eckoli npobe. %.

COOTHOLWIEHNE MeXAy BbICLIEA WM HM3LWWel TENOTOW CropaHusi, BblpaXeHHOe ANA aHaIUTUYecKoro
cocToAHMA Tonnuea chopmynoii (19). cnpaBefnmeo Ana Nto60ro Apyroro COCTOAHUS TONAMBa:

- ANA CyXoro Tonavea

O/ =0Of - 24.42 «8.94 Hd (20)

roe H* — maccoBas [ons Bogopoga B cyxom Tonnmee, %;
- 0N1A cyxoro 6e330/1bHOro TonMBa

Q? =Q7? - 24424894 H (21)

roe H** — maccoBasi ons Bogopoja B CyxoM 6e330/1bHOM TONneo, %;
- Ans pabouero Tonnunea

O =(7S - 24.42 (Mf +8.94H") (22)

roe — obuas Bnara pabouero Tonamea. %;

H'— maccoBas gons sogopofa B paboyem tonnmee. %.

MepecuyeT HW3Wel TennioTbl CropaHnWs C OAHOr0 COCTOAHMSA TOMAMBA Ha ApPYroe npov3BOAAT MO
dopmynam, OTAUYHBIM OT hOpPMYyNn nepecuyeTa ApYrnx nokasartesieli kayecTsa, B TOM 4YMCMEe U BbICLUEN
Ten/oTbl CropaHus. Hu3wylo TensoTy CropaHus MepecymTbiBalOT Ha pas/iMyHble COCTOSIHUA TonuveBa B
cooTBeTCcTBMM € Tabnuuenn 3FOCT 27313.

B HacToswem pasfene ctaHgapTa TEPMUH «HU3LIASA TEN0Ta CropaHns» npuMeHeH 6e3 yTOYHeHUs:
npu NOCTOSAHHOM 06beme (3.3) unu NocTostHHOM AasneHun (3.4).

B npunoxeHun b nprvBegeHbl hopMy bl AN pacyeTa BbICLIER TENIOTbl CTOpaHMs Npu NOCTOSHHOM
JaBneHny 1 Hu3weli TeNNOTbl CrOPaHUS NPU MOCTOSHHOM O6bemMe M MOCTOSIHHOM AaBfieHnn. BenumuunHoi,
Hauyylwum o6pas3oM xapakTepusylolieid KOM4yecTBO TennoThbl, Noslyyaemoe npu CXuraHnuu Tonavea B
peasibHbIX YCNOBUSIX, ABNSETCA HU3LWWAsa TenjoTta cropaHus paboyero TonaMsa npu NOCTOAHHOM AaB/ieHUN

(Q[p ). Ana pacueTa 3aTol BennuuHbl no chopmyne (5.8) nomumo obLieit Bnarm n cogepxaHus Bogoposa

HEOGX0AMMO 3HaTb COAEpXaHue asoTa M KUCA0poga B TOM/MBE. DKCNEPUMEHTA/IbHO GbI/I0 YCTAHOB/IEHO,
UTO HM3LIAsA TensjoTa CropaHusl, paccuuMTaHHas no gopmyne (22). 6/1u3ka K BeMYMHE, PacCUMTaHHON no
copmyne (5.8). PasHoOCTb 3TUX BE/MYMH He npeBbiwaeT 50 kk/kr. Takoe He3HauuTe/IbHOE PacXoXAeHue

npu ycnoxHeHnn pacyeta (7 p no copmyne (B.8) no3BosisieT pekOMEHA0BaTL UCMO/b30BaTh 3Ty hopMysty
TOMILKO NpU HEOB6XOAMMOCTM MOMYUYUTL 0CO60 TOUHBIN pe3ynbTaTt, a B OCTa/IbHbIX C/y4Yasx paccuuTbiBaTbh
Be/MuMHy Q  no dpopmyne (22), npupaBHMBAs 3Ty BefMUMHY K Q'p ANS XapakTepUCTVKU peasibHOM
3HepreTNYecKoii LLleHHOCTM TOMNUB.

13 TMpoTokon ncnbiTaHwui

MpOTOKON UCNbITAHWI [O/MKEH cofepxaTb cneayoLyo MHhopMaLuio:
a) CCbI/IKY Ha HacTosALWwMi cTaHdapT.

6) ngeHTndunkaunio npodsl;

B) ATy MCMbITaHUS;

r) TMN 1 MOAESb KaslopyuMeTpa, Ha KOTOPOM MPOU3BEAEHbI UCTbITAHUS,;
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[) pesynbTaTbl UCMbITAHWIA C yKa3aHWeM, K KaKOMy COCTOSIHMIO TOM/IMBA OHWU OTHOCATCS;

€) pesysbTaTbl BbIUMC/IEHUS HU3LLEN TENOTLI CropaHns paGoyero TONMBa W pesynbTaThl ONpeaeneHns
cofepxaHua aHanMTMyeckoil 1 obLieii Bnarm, a Takke Bogoposa B npo6e TonmBea.
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Mpunoxexne A
(o6s3aTENbHOE)

OnpepeneHne aHEPreTUYECKOro aKBUBasieHTa KaslopymeTpa

A.1 O6nacTb NpUMeHeHNs

HacToswee npunoxeHve A pacnpocTpaHAeTCcs Ha KalopuMeTPbl CKUraHUsa ¢ 60MB0IA (KMAKOCTHbIE)
agnabatmyeckoro u n3onepubomyeckoro (C M3o0TepMuyeckoil 060104KOM) TMNOB M ycTaHaBNMBaeT MeTof
onpejeneHns aHepreTYecKoro aKBMBasieHTa kasiopumeTpa ¢ Lefbio rpagyvpoBku npubopa.

A.2 CywHoCTb MeTOoAa

OHepreTUyeckunii akBUBaNeHT kanopumeTpa (3.8) ABNAETCA OCHOBHbIM NapaMeTpoM KasiopumeTpa u
npeAcTasnseT coboil TeNN0EMKOCTb KaslOpUMETPUYECKON CUCTEMbI — KOMIMYECTBO TENIO0Thbl, Heobxoanmoe
ANA N3MEHEeHNA TemnepaTypbl KasiopyMeTpuyeckoi cuctembl Ha 1 BC.

CyWHOCTb MeTofa COCTOMT B CXKUFaHMW HaBeCKW 3TasIOHHOW OGeH30WHOW KUCMOTbl C W3BECTHOM
TENOTON cropaHnsa B kasopuMeTpuyeckoin 6ombe (Npy NOCTOAHHOM 06bEME) B Cpefe CXKAToro Kucaopoga
B CTaHAAPTHbIX YC0BMAX onpeaenennsa (A.5). DHepreTuyecknii aKkBMBasieHT paccunTbiBalOT kak OTHOLIEHUe
Konuyectsa TennoTbl, BblAE/UBLLEACA NPU CropaHnnm 6GEH30MHON KUCNOTbl, K U3MEHEHWUI Temneparypsbl
BO/bl B KaJIOPUMETPMUYECKOM cocyae.

YcnoBus kanopuMeTpupoBaHnsa AO/KHbI 6bITb OfUHAKOBbI:

- MpU YCTAHOB/IEHUN BE/IMYMHLI TEM0Tbl CrOpaHus 06pasLoBO Mepbl — 3TasIOHHOW GeH30IiHo
KNCNOTbI;

- Npu onpejenieHnn 3HepPreTYeCcKoro akBMBaseHTa kanopumeTpa (rpafymposke);

- Npu onpeAeneHMn TenaoTbl CropaHns TONMB B paboyem pexvme.

MpoBefeHne rpagynpoBOYHbIX WUCMbITAHWUI B TEX Xe YC/IOBUSX Ha TOM Xe KasiopumeTpe, B TON xe
60Mb6e, C TEMM Xe peakTMBaMu W martepuanamu, 4YTO W MpU UCMbITAHUWM TOMAWB, WCK/IOYAET BUSHUE
CMCTEMATUYECKNX OLLIMOOK IKCNEeprMeHTa.

[pagyvpoBky npubopa MPOBOASAT KakK OTAE/IbHYK CEepuilo UCMbITAHUA ANA  Kaxgoh 60M6bl,
yCcTaHaBnMBas aHepreTUyecknii 3KkBMBaNIEHT KaIopuMeTpa, Kak MOCTOSIHHYH0 rpagynpoBKu.

Mpy noBepke KanopuMeTPOB N3MEPSIOT UX IHEPreTUYECKNIi IKBUBAIEHT.

A.3 MaTtepuanbl N peakTuBbl

Matepuansl 1 peakTuBbl CM. pasgen 6.

A.4 Annapatypa

AnnapaTtypy c™m. pasgen 7.

A.5 CTaHfapTHble YC/I0BUA OnNpefesieHnsa aHepreTM4yeckoro akeusaseHTa kanopmmeTpa

Ycnoeus yCTaHOBMEHUS TEeMOTbl CrOpaHUsi 3Ta/lOHHON O6eH30HON KUCNOTbl W rpagynpoBKu
KanopumeTpa onpegensaoT paboune ycnoBUS KaropuMeTpupoBaHusa npu onpegeneHun TennoTbl cropaHus
TONNUB:

- cTaHgapTHasa Temnepatypa (25 + 2) °C;

- OpvKeT 3TasIoHHOW 6eH30iMHON kncnoTbl (6.5. 9.2.2) maccoi (1.01 + 0,01) r B3BewWwwWBaKT C
norpeLHocTbI0 He 6onee + 0.1 wr;

- 06bEM AUCTUNNNPOBAHHONM BoAbl, fo6aBnsemoli B 6omoy, (1.0 £ 0.1) cm3

- nepBoHayvasibHoe faBrieHue kucnopoga B 6ombe (3.0 £ 0.3) MMa:

- NOCTOSIHHasA Macca BOAbl B Ka/IOPMMEeTPUYECKOM COoCyAe, B3BELUEeHHas C NOrpeLlHOCTbi0 He 6onee
+05m;

- 3aman cocTouT 13 3ananbHON NPOBOJIOKN W. eCn HEOBXOANMO, X/I0NYaTO6YMaXKHOW HUTY;

- Npv rpagyvpoBKe KasopuMMeTpa BBEAEHWe MonpaBkyM Ha TensioTy o6pas3oBaHusA WU pacTBOpPeHus
a30THOW KuCNoTbl, 06pasylouleliicA 13 asoTa He BbITECHEHHOTO ©3 60MObI  BO3AyXa, SBAseTcH
0653aTe IbHbIM:

- copepxaHme a3oTHOM KNCNOTbl B CMblBE 60MGLI onpeAensoT TuTpumeTpuyecku (10.5.2).

A.6 MoparotoBka K UCNbITAHUAM
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KanopvmeTp nogrotaBnusaroT K paboTe B COOTBETCTBUM C MHCTPYKLMEN NO aKcnayaTalmm

MpurotoBneHne 6PUKETOB 3TaSIOHHOW GEH30IiHOW KMCIOTbI No 9.2.2.

KanopumeTpuueckyto 60M0Oy 1 KanopumeTpuyecknini cocy NoAroTaBAMBalT K UCMbITaHUAM 1Mo 9.3 n
9.4, COOTBETCTBEHHO.

A.7 MposegeHne ncnbiTaHui

Bce onepauun no rpagyvpoBke KasiopumeTpa MpoBOAAT B COOTBETCTBUW C TpeboBaHWAMM,
M3MI0XKEHHbIMU B MHCTPYKL MM NO 3KCnyaTauuu npubopa.

CXuraHne HaBeCckM 3TasIOHHOW O6EH30MHOW KWCNOoTbl  ANA  ONpefdeneHus  3HepreTUyYeckoro
9KBMBa/IEHTA 130MEPMBOINYECKOTO KaslopumeTpa NpoBOAAT N0 MeTOAVKe, U3M0XeHHol B nogpasgene 10.2,
a agnabatnyeckoro kanopumeTpa — B nogpasgene 10.3 HacTosLero ctaHgapTa.

A7.1 YcTaHOB/eHWe MNPOAO/DKUTENbHOCTM  [faBHOrO nepuoga npu  paboTe  Ha
afmabaTtnyeckom kanopumeTtpe

MpofoMmKNTENbHOCTL [NaBHOMO MNepuoda YyCTaHaBNMBAKOT OTAENbHO ANS KakAoh 60MOblI nmyTem
npeaBapuTesibHbIX  WUCMbITAHWA, NPOBOAUMbLIX [0  ONpefesieHnus  3HepreTU4eckoro  3KBUBAJIEHTA
aanabatnyeckoro kaiopumeTpa.

B xofe aTux ucnbiTaHWn NPOBOAAT CEPUI0 U3 NATU CKUraHWin 3TaNOHHON GEH30MHOW KUCIOTbl B Tex
Xe yC/noBuMAX, B KOTOPbIX 3aTeM OyayT onpefensATb 3HepreTMyecknii sKBMBasNIEHT. B kaXAoOM MCMbITaHWN B
rMaBHOM Nepuoge CHUMAKT C TOYHOCTbi A0 0,001 K nokasaHua TepMOoMeTpa C WHTepBasioM 1 MWH C
MOMEHTa 3aXUraHusa 1 Ao NosyYyeHuss Tpex nocnefoBaTesibHbIX MOKa3aHWA, OT/MYatoLWmxca Apyr oT Apyra
He 6onee, yem Ha 0,001 K. BTOopoe M3 3TWMX Tpex MokasaHWii NPYHUMAKOT 3a KOHEYHYH Temnepatypy
rnaBHOTO nepuoga, a Bpema (MUH) OT MOMEHTa 3axuraHusa [0 BTOPOro mnokasaHus — 3a
NPOAO/IXUTENbHOCTb [NAaBHOTO Mepuoja B AaHHOM UChbITaHUW. W3 NATU MNOJYYEHHbIX Pe3y/bTaTtoB
BbIOMPalOT HanbonbLLy NPOAOC/IKUTENBHOCTL FNAaBHOTO Nepnoga, kotopas He fo/mkHA npesbiwarb 10 MUH.

YCTaHOB/IEHHYO  NPOAO/IKUTENIbHOCTb  [N1AaBHOTO  Nepuoja  WCNoMb3ylT Npu  onpeaeneHun
9HepreTNYeCcKoro akKBMBasieHTa AaHHOro agvabaTuyeckoro KanopumeTpa C COOTBETCTBYlOLW e 6om6oli, a
3aTeM W Npu onpejesieHWn TensoTbl CrOpaHus TOMAWB B 3TOM KajslopumeTpe A0 ero pemoHTa. lMocne
peMoHTa KanopumeTpa unm 60M6bl NPOAC/MKUTENBHOCTL IN1ABHOTO NEPUOAA yCTaHaBIMBAT 3aHOBO.

A.7.2 'pagynpoBKa kanopumeTtpa

[ins onpefeneHust aHepreTUYECKoro 3KBUBAsIEHTa KasopumeTpa /1t060ro Tuna nNpoBOASIT CEPUD U3
LIeCTH rpagyMpoBOYHbIX UCMLITAHUIA B KaXaoih 6ombe. HaBecku 3TafoOHHON GEH30HOW KUCNOThI CXUraT B
BMAE GPUKETOB.

Mocne 3aBepLUEHUs KaXAO0ro WCNbITaHUA B CMbiBe 60MObI (CM. 10.4.2) onpefensitoT cofepxaHve
a30THOW KkncnoTbl no 10.5.2. Mo pe3ynbTatam TUTPOBaHWA B CepuM M3 LLIECTU WUCMbITAHUIA paccunTbiBaOT
cpefHee 3HaveHue obbema pacTBopa rMApPOKCMAA HATpUs, M3PacXOfOBAHHOTO Ha TUTPOBaHWE a30THOW
KMCNOTbI.

A.8 O6paboTka pe3ynbTaToB

A.8.1 OG6paboTka pe3ynbTaTOB W3MEPEHWIA B COBPEMEHHbLIX aBTOMATMYECKMX Kasiopu-MeTpax
Npov3BOANTCH C UCMOMb30BaHNEM NPOrpamMmMHOro obecneyeHus npubéopa, YTo NO3BONAAET
nonyunTb B 3/IEKTPOHHOM WX NeyaTHOM BUAE 3HAYEeHWe IHEepPreTUYecKoro 3SKBMBAaIEHTA B KaXAOM
rpagyvpoBOYHOM OMbITE, CpefHeapuMeTMyeckoe 3HauyeHWe 3HepreTMYecKoro 3JKBMBASIEHTa Cepum
rpagynpoBoYHbIX onbiToB (C) U OTHOCUTE/IbHOE CTaHfapTHOe OTK/IOHEeHWe pe3ynbTaToB A8 Cepun
rpagyvpoBOYHBIX OMbITOB (V, %).

Mpn paboTe Ha HeaBTOMATUYECKMX KaslopumeTpax 3TV BEMYMHBI paccuuTbiBaloT Mo dropmynam,
npuBeAEeHHbIM HMXE W OTHOCALWMMCA K cCMCTemMaM C MOCTOSIHHON Maccoil BOAbl B Ka/lOPUMETPUYECKOM
cocyge. B pacyeTbl BK1OYAlOT pe3ynbTaTbl BCeX PafyMpOBOYHbIX WCMNbITAHWA, KPOMe TeX, B KOTOpPbIX
06HapyXeHbl MPU3HaKMN HEMOJTHOTO CropaHns 6eH30MHOM KNCNOThI (Caxa).

A.8.2 [OnAa agvmabaTUyecKMx Ka/lOpUMETPOB 3HEepreTMyeckuii 3KBWBANEHT ANS  OTAE/IbHOro
rpagympoBoYHOro ucnbitauusa. C,. Ix/K, paccumTbiBatloT no hopmyne:

Qi+ Q2+ On
C, = e (A1)
tnh—to
roe O, — KONMYecTBO TENoThbl, BblAeNMBLUEACA NpY CropaHuM HaBecku GeH30WHON KucnoTbl. [,

paccuuTbiBatoT Mo hopmyre:
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Q =Quba-m, (A.2)

roe  quba— TennoTa cropaHua 3TasioHHON GEH30MHOM KMCNOThI NPU NOCTOSIHHOM
obbeme, Ox/r:
T, — Macca HaBeCKM 3Ta/IOHHO GEH30MHOWN KNCNOTHI, T:
Q2 — KO/MMYecTBO TEM/OTbl, BbIAENMBLUEACA NpU CropaHWu 3anasjbHOl  NPOBOMOKM, [X.
paccunTbiBalOT Mo hopmyne:

02-Q2' T2 (A.3)

roe  q2— TennoTta cropaHus npoBooku, Ix/r;
Nb — Macca CropeBLLei NpoBOIOKU, T;

Qn — KOMMYeCTBO TeM/OThl, BblAeNUBLUE/CA Npu 0o6pa3oBaHWM U PacTBOPEHWU B BOAE a30THON
KMCoThl. X, paccuntbiBatoT no 10.5.2:

(fc - to) — Habnogaemblii nogbem Temnepartypbl B KasopumeTpuyeckom cocyge. K unm ycnosHas
eanHnLa,;

th— KoHe4yHas TemnepaTypa rnasHoro nepuoga, K unm ycnosHas eguHuua:

t0— HavasibHasA Temneparypa riaBHoro nepvoga, K unu ycnosHas eguuHuua.

A.8.3 [na un30nepubonnyecknx KanopuMeTpOB 3SHEpPreTUYeckuii 3KBMBANIEHT ANA OTAENbHOro
rpafynpoBoyHoro ucneitaHus, C;, [x/K. paccuntsisatoT no hopmyse:

(A4)

roe O,, 02.0N— no A.8.2;

[ t— vcnpasnieHHbI nogbem Temnepatypbl (M. 11.1 n 11.2). K nnn ycnoeHas eavHuua.

A.8.4 lna BCEX TUMOB Ka/OPUMETPOB 3a 3HEPreTUYHEeCKuii 3KBMBASIEHT KasiopumeTpa MpUHUMatoT
cpeAHeapudmeTnyeckoe 3HayYeHWe pesynbTaToB LWeCTV OnpefesieHnii aHepreTuyeckoro 3KBMBasieHTa B
ofHO 1 Tolk e 6ombe (C).

PesynbTat onpepgeneHns 3HepreTUYecKoro 3SKBMBAJIEHTA CUUTAOT Y/ 0B/IETBOPUTENIbHBIM 1
nosiyd4eHHoe 3HaveHne C UCMOo/Ib3YI0T Npu onpefenieHun Ten10Tbl CropaHusa TOMNB, €C/IN OTHOCUTESIbHAasA
NOrpeLlHoCTb pe3ynbTaToB OnpeAenieHns npu ypoBHe [0OBepuTenbHoli BeposTHOCTM 0,95 He npeBblllaeT
0.2 %. Ecnun pas3bpoc pe3ynbTatoB eAUHUYHbIX OMpefeneHui aHepreTMyeckoro 3KBMBasleHTa TakoB, YTO
OTHOCUTEe/IbHasA MorpewHocTb Bbiwe 0,2 %, BbIABAAIOT U YCTPAHAKT MNPUYMHBLI Hey[0BNeTBOPUTENbHBIX
pe3ynbTaToB ¥ NPOBOAAT HOBYID CEPWIO FPafyMpOBOYHbIX UCTbITAHWIA.

A.8.5 OTHOCUTENbHYIO MOrpewwHocTb (OTHOCUTENIbHOE CpefAHee KBagpaTUYHOE OTKIOHEHME)
pes3ynbTaToB OnpefeieHns aHepreTMyeckoro sKkBMBasIeHTa, V. B NPOLEHTax, paccuntbiBatoT no dpopmyne:

s« 100
[ (A.5)
C
rae s — cpefHee KsaJpaTvyHOe OTK/IOHEHMEe pe3ynbTaTtoB OnpefesieHNs 3HepPreTUMYecKoro 3KBUBasIEHTa,
paccuuTblBaeMoe no gopmyne:

=6
I {C, -Cj
S (A6)

roe N — KOJIMYECTBO BK/TOUYEHHBIX B pacyeTbl pe3ysbTaTos;
C,— pe3ynbTaTt eAVHUYHOro onpeaesieHns aHepreTuyeckoro akeusaneHTa. Ox/K;
C — cpegHeapudMeTnYecKoe 3Ha4YeHne IHepreTMUeckoro 3KBMBasieHTa B cepum us
n ucnbiTaHuin, /K. paccumtbiBaeMoe no dhopmyne:

n=.

C= - (A7)

2.6 — KkoadppuumeHT CTblofgeHTa Npu ypoBHE AOBepuTesibHO BepossTHocTM 0,95 mn uucne
onpegenexuii - 6.

A.9 flononHeHUsa K MeToAuKe onpefenieHns aHepreTUYeCcKoro aKkeMBaneHTa KkanopumeTpa
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A.9.1 Tlocne rpafyvpoBKN KasilopuMeTpa MPOBOAAT KOHTPOJ/IbHbIE WCMbITAHMA ANA  NPOBEpPKM
rpagyvpoBku Nnpuéopa 1 4OCTOBEPHOCTM (MPaBUIbHOCTH) KAIOPUMETPUYECKNX N3MEPEHWIA.

BewlecTBa AN KOHTPOJIbHLIX WCNbITaHUi (6.6) AO/MKHBI VMMETb rapaHTUPOBaHHYK YMCTOTY U
N3BECTHYIO TENI0TY cropaHus.

Y[o06HbI cnocob nNpoBepky rpagyvipoBKU KasiopuMeTpPUYeckol CMCTEMbl — MPOBEAEHNE CXUTaHus
3Ta/IOHHON BEH30MHON KMCNOTbl UM CTaHAapTHOro obpasua yrnsa B paboyem pexume.

A.9.2 BennunHy 3HepreTMYeckoro sKBMBasieHTa KasopuMmeTpa crieflyeT NpoBepsTb He pexe OfHOro
pa3a B Tp Mecsiua uam npu 3ameHe 1 pemoHTe YacTei kanopumeTpa n 60M6bl.

Mpu nepuogunyecknx rpafynpoBkax kanopmmeTpa, He CBA3aHHbIX C U3SMEHEHUSAAMU B CUCTEME, HOBOE
3HayeHve C He AO/MKHO OTMYaTLCA OT npegbligyliero 6onee, yem Ha 0.25 %. Ecnu pasnHuuya B BennunHax C
npesbiwaet 0.25 %, nccnenyoT NPUYMHbLI 3TOr0 Pas3NnMunsa U. MO BO3MOXHOCTU, YCTPAHSAIOT UX.

BbicokoaBTOMaTU3NPOBAHHbLIE KaslopuMmeTpbl TpebyloT 6osee yacTbliX rpagyupoBOK U MPOBEPOK
(A.9.1) c ncnonb3oBaHNeM H6EH30HOW KNCOTbI B Ka4eCTBe BellecTBa A/ KOHTPO/bHbIX UCMbITaHWIA.

A.9.3 B cTaHAapTHbIX YCNOBUAX CXUTaHWa GEH30MHOI KUCNOThI B KasiopumeTpuyeckoii 6omoe (A.5)
ee TennoTta cropaHus coctaBnseT 26454 [x/r. [pu Apyrux YCNOBUSAX CXUraHus TensjoTta cropaHus
6€eH30liHOl KMCNOTbl n3MeHseTcs. MNpu N3MEHEeHUN BeNNYMHbI TENNOTbI cropaHns 6onee, yem Ha = 5 [Ix/r, B
BENMYMHY, yKasaHHyl0 B nacnopTe, Heo6xoauMmo BBECTW NOMpPaBky B COOTBETCTBMM C WHCTpykumei no
npuMeHenmto CO 5504 (cm. 6.5) m pacueT 3HepreTMyYeckoro 3KBUBaNEHTA BeCTW, UCXOAS U3
CKOpPPEKTUPOBAHHOM BENNYMHLI TENMOTbI CropaHus.

A.9.4 Tpwn rpagyvpoBke KasopyuMeTpOB CTaHAapTHas Temnepartypa UCMbITaHUS, paBHas KOHEYHOM
Temnepatype r1aBHOro neproja, Ao/HkHa 6bITb 0AMHaKOBOM B npegenax £ 1 K

Mpn HeobxoAMMOCTM CTaHAAPTHYI TemnepaTypy BblGMpaloT NPOM3BO/ILHO B npegenax + 10 K,
HauuHas ot 25 °C. lNpwu OTKIOHEHUMN cTaHfapTHON Temnepatypbl oT 25 eC 6onee, yem Ha * 5 K. B AaHHbIX O
rpagyvpoBke cneayet ykasaTb: 3HEpreTMYecknin aKkBUBaNEHT NpU COOTBETCTBYHOLLEN TemnepaTtype.
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Mpunoxexvne b
(o6s3aTenbHoOE)

PacueT BbICLLEl TennoTbl cropaHusa npum noCctoAHHOM AaBJ/1EHNN, HU3LWeEN TennoTbl
cropaHusa npum noctoAHHOM 06beME N NOCTOAHHOM AaBJsieEHNN

Mpy ckuraHun TOonMBa B KaslopumeTpuyeckoih 6ombe 06beM ra3oobpasHbiX NPOAYKTOB TOpeHus
ABNAETCS BE/IMUYNHON NOCTOAHHON. Mpu cxuraHum Tonavea B TOMKe 06bEM ra3oB M3MeEHSETCs, a AaBfeHne
0Ka3blBaeTCH MOCTOAHHbIM.

B.1 PacueT BbICLIEN TENAOTHI cropaHunsa npn NOCTOAHHOM AaBJIEHUN

Bbiclwas Tensota cropaHusi npyv NOCTOSIHHOM AaBneHun (3.2) sIBASETCA BE/IMUYUHOW YCNOBHOW, Tak
Kak nogpasyMeBaeT Takoe CouyeTaHue NpoAyKTOB CropaHusi, KOTOPOro B AeCTBUTENIbHOCTY GbiTb HE MOXET,
1 NOTOMY ee Hesb3sl OnpefennTb 3KCnepuMeHTasIbHO.

MpefCcTaBNAOT, YTO KOHEYHbIMU NPOAYKTaMU TOPEHUSI ABASIOTCA BOAA B BUAE XWUAKOCTU, a Takke
razoobpasHble 4UOKCUA Yrnepoaa, as3oT U ANOKCUA cepsbl.

Mpy 3TOM NpPoOUCXOAWT U3MeHeHne o6bemMa ras3oBoii hasbl. Bogopos Tonavnea B3anMoaeiicTeyeT ¢
ra3oobpasHbIiM KUC/IOPOAOM U 06pasyeT XWUAKy BOAy, YMeHbluasi Npu 3TOM 06bLEM CUCTEMbl. YTiepog,
ToN/MBa pearnpyeT C rasoobpasHbiM KWUCMOPOAOM, 06pasysi paBHbli 06beM ra3oo6pasHoro AnMokcuAaa
yrnepoga. To Xe camoe NpouUCXOAWT C cepoid TONMBa, T. € 3a CYUeT yrepoga U cepbl 06bEM CUCTEMbI He
n3MeHsieTcs. 3a cyeT KMCnopoAa 1 asota Tonamea 06bem razoobpasHoli thasbl yBennunaeTcs.

M3meHeHne o6bema razoobpasHoii hasbl, AN?, BbIpaXeHHOe B MOJb/I MPO6bl, MOXHO paccuuTaTtb no
copmyne:

/In9=0,01 (- (0.5H/2.016 +0/31,999 + N/28.013)] (6.1)

roe H, O, N — maccoBble onu obliero BogopoAa, Kuciopoga M asoTa B yrfe, Haxogswemcs B
COCTOSAHUW, ANA KOTOPOro NPOU3BOAAT NepecyeT BbICLUEl TEeN0Tbl CrOpPaHWs Npu NOCTOAHHOM ob6beme Ha
BbICLUYIO TEN0TY CrOPaHNs Npu NOCTOSAHHOM AaBneHuun. %.

PasHuuy wmexay Bbiclweli TennoTol cropaHus nNpuM MOCTOSHHOM O6bemMe W NpW MOCTOSHHOM
[JaB/IeHNV MOXHO OLEeHUTb PaboToii (aHeprueit), KOTOPY NMPOV3BOAWT cpefa ANA COXpaHeHWs NoCTOAHCTBA
fasnexus. [ins Toro, 4to6bl onpefenuTb 3Ty paboTy, BENNUUHY Ang cnefyet YMHOXUTb Ha RT. 3ameHsas
n3MeHeHne obbema (Mosb/r Npobbl) Ha M3MeHeHue 3Heprum (Ix/r npobbl). 3gecb R — yHMBepcasbHas
rasoBasi NOCTOsIHHAsA, paBHas paboTe pacwupeHns 1 Mons rasa c coxpaHeHneM NOCTOSAHHOTO AaB/eHns npu
HarpeBaHuun Ha 1 K (R =8.315 x/monb K); T — cTaHpgapTHasa Temneparypa npu onpeaeneHumn TennoTsl
cropaHus yrneii, pasHas 298.15 K nnm 25 °C.

Benuunna, nonyvaemass npu ymHOXeHun Ang Ha RT, npepctasnseT coboi nonpaeky Ha
NOCTOSIHCTBO faB/ieHns, KoTopas OTHOCUTCA K BbICLIE TensoTe cropaHus. MNpoueccbl napoobpas3oBaHnsa B
TOMKe 3TOl NOMPaBKOW HE YYMTbIBAKOTCS, MO3TOMY MepecyeT C O4HON BbICLUE TennoTbl CropaHus Ha APYryio
LenecoobpasHo NPOBOANUTL, UCMOMb3YS BEUUYNHBI, PaCCYMTaHHbIE HA CyX0e COCTOSIHWE TOM/MBaA.

CooTHOLWIEHNe Mexay BbiCllel TenjoToi cropaHus npu NOCTOAHHOM o6beme (Q*v , AX/r) u
BbiCLLEli TeNI0TOl CropaHusi Npu NOCTOSIHHOM AaBneHun (Q*p . [x/r) BblpaxaeTcsl ypaBHeHUEM:
Q*p =Qiv +6.15 Hd- 0.8 (Orf+Nt) (6.2)

rae  H3 Oa, N3— maccoBble f0/M BOAOPOAA, KUCNIOPOAA U a3oTa B Cyxom Tonvee, %.
Hif onpepenstoT akcnepumenTanbHo no FTOCT 2408.1. (Od ¢ N“) paccuuTbiBaloT No oopmye:

(</+ N&)= 100-Ad-C <-H *,-S (f (6.3)

Kak BuaHO 13 ypaBHeHus (b.2). BenimumHa Q*p otnnyaetcsa ot Q °f HesHauuTesibHO.
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b.2 PacueT Hu3wWel TenN0Tbl CropaHns npu NoCTOSAHHOM o6beme

Huswas TennoTta cropaHns npyu NOCTOAHHOM o6beme (3.3) ABNAeTCA Be/IMYMHOW YCNOBHOM, Tak Kak
nogpasymeBaeT Takoe coyeTaHve NpoAyKTOB CrOpaHus, KOTOPOro B AEeNCTBUTENIbHOCTU 6biTb HE MOXET, U
NoTOMY ee Hesb3f onpefennTb 3KCnepuMeHTaNbHO.

MpepcTaBnAwT, YTO KOHEYHbIMU MPOAYKTamMu TOPeHUs ABMAITCA BOAa B BMAE BOASAHOrO napa,
HaxogslLerocs npu runotetTuyeckom gasneHun 0.1 MMa. a Takke razoobpasHblie ANOKCUA yrnepoaa, asoT u
AVOKCUS cepbl.

3HayeHne Hu3wel TennoTbl CropaHnsa npu MNOCTOSSHHOM O6beMe MeHblue BbICLIeA TenaoTbl
CropaHusi mpy MOCTOSSHHOM 06bEMe Ha BeNWYMHY TensoTbl KOHAEeHcauuu napa, KoTopblii obpasyeTcs u3
Bnarv Tonavea u BOAOPOJA OpraHM4eckoi Macchl, NpeBpaLlatoLLLerocs npy ropeHnn B Bogy, a 3atem B nap.

Tennota ucnapeHus BoAbl MpW NOCTOSAHHOM ob6beme npu 25 °C cocTaBnser 41,53
kx/monb. 31O cooTBeTCTBYeT BenmunHe 206.0 [x/r B pacyete Ha 1 % Bogopofa B npobe Tonavea unm
23.05 Ox/r B pacyeTe Ha 1 % BOApbI.

Hu3wyo TennoTy cropaHns cyxoi mpobbl TonuBa Npu MNOCTOSAHHOM o6beme (Qfv . Ox/r), ucxoas

U3 BbICLUEA TEM0Tbl CrOPaHUs CyXOro TonanBa Mpu NocTtosiHHOM obbeme (Q f{ . Jx/r), paccumTbiBalOT Mo
hopmyne:

=QdVvV - 206 Hd (6.4)

Hu3wyto Tennoty cropaHus paboyero TtonaveBa ¢ obuwieii Bnaroit /1f npu NoCcTositHHOM o6beme

(CWv , Ox/r) paccunTbiBaloT No popmyne.

100. W
r"nmarToo * 05U
gqVv=(@Q", -206 " )1°°00" -23,05 Ul (65)

roe  Hif — maccoBasi fonsi obuiero Bogopoga (Bkntouas BOAOPOA TMAPATHOW BnaruM) B CyxoM TOM/MBeE,
onpegensieMas 3KCnepuMeHTanbHo. %;

Ur — maccoBas gons obuei Bnarn paboyero tonamea. %.

B.3 PacueT Hu3we TennoTbl cropaHua npn NnOCTOAHHOM AaBieHUn

Hu3was Tensota cropaHna nNpu NOCTOAHHOM [JaBfieHUU XapakTepusyeT peasibHyl0 3HepreTU4eckyto
LLleHHOCTb ToM/MBa. JTa BeNUYMHA SIBNSETCS pacyeTHOW, HO He YC/IOBHONW, Tak Kak umeeT uanyeckuii
CMbIC/I.

KoHeuHbIMM npoAyKTamu ropeHus ABAATCA BoAsHOVW nap npu gasnedun 0.1 MMa. a Takke
rasoobpasHble JuoKcug yrnepoga, asot U UOKCUL COpbl.

TennoTa ucnapeHvs BoAbl NpU NOCTOSAHHOM AaBneHunu npu 25 °C coctasnseTt 44.01 k[x/mMonb. 3T0
cooTBeTCTBYeT BenmumHe 218.3 [x/r B pacueTe Ha 1 % Bogopofa B npobe Tonamsa wnu 24.43 Ox/r B
pacuete Ha 1 % BoApl.

CoOTHOLWEHME MeXAy BbICLIel W HU3LWEeR TensoToW CropaHus CyxXOoro TOm/vBa NpW MOCTOSIHHOM
[aBfieHUn Takoe Xe. Kak MexXay BbiCllell U HW3LWel TennoToi cropaHus Cyxoro TOonauBa npy NOCTOSIHHOM
o6beme (cm. hopmyny b.4):

3.p sQtP - 218.3 Hd (5.6)
BBogs B 3T0 ypaBHeHue hopmyny B.2. nonyyaroT:

07p = +6.15 Ha- 0.8 (Otf+ N3)] - 218.3 He= Qfv - 212.15 H*- 0.8 (O* + Nd) (6.7)

Huswyto TennoTty cropaHusi paboyero TonamMea ¢ obuwieil Bnaroii 14f npu NOCTOSIHHOM AaBneHun
{QiJ, Ox/r) paccunTbIiBalOT N0 hopmyrne:
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a,, =c>1— W -2443 Ul unu

<p |.;;l' 100
qp=(0:P-21a3H* 24.43 U Y
=\ Qtv -212.15 H* -0,8 (O* +bla)]1-°---- - -24.43 U (6.8)

roe  (O* ¢ NB — maccoBas o/l KUC/IOPOAa M a3oTa B CyXOM TOM/MBe, paccumtaHHas no copmyne b.3,
%;

H" — MaccoBas fonsa obuiero BogopoAa (Bk4as BOAOPOA rMAPaTHOW Bnarv) B Cyxom TOMNvBe,
onpegensieMasi akCnepuMeHTasnbHo. %;
Mr — maccoBas fons obuwei Bnaru paboyero Tonnmea. %.
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MpunoxeHne B
(cnpaBo4HOE)

CnpaBoyHble TabNuLibl N NHOPMALIMOHHbIE MaTepuasibl

B.1 EAMHULbI N3MepeHusa Ten10Tbl CropaHns

xoynb, Ix — B cucteme CU eguHuLa namepeHns aHeprum, pabotel U Konuyectsa TennoTbl. 1 [k

— 370 paboTa, coeepliaemas cvuioii B 1 H Ha nepemeliedun B 1 M.
Kanopus, kan (knnokanopus, kKkan) — KO/MYeCTBO Tenna, HeobxoAumoe ans HarpesaHus 11 (1 kr)

BoApl oT 19,5 go 20.5 °C npu 101,325 kMa (760 MM pT. CT.).
BputaHckana Tennosas epguHuua, BTU (British Thermal Unit) — konuuecTBo Tenna, Kotopoe

Heob6xoaMMOo Ans HarpeBaHusa 1 aHrnuiickoro pyHTa (1 Ib = 453,6 r) Boabl Ha 1 °F (cm. B.2).

COOTHOLEHNE MeXAy eAnHULLaMN N3MePeHNs TennoTel OTpaxeHo B Tabnuue B.1.

Tab6nunya Bl — KoachduuymeHTbl gna nepecyeta TenaoTbl CrOPaHUS TONNB C OAHUX €AVHNL,
n3MepeHns Ha gpyrue

EavHuua namepenns KKan/kr KIDK/KT BTUNb
KKan/kr 1 4,1868 1,800
KIDK/Kr 0.2389 1 0,430
BTU/Ib 0.5556 2,325 1

B.2 EAVHWLbI U3MepeHUsi TeMnepaTypbl

EAvHVUbBI U3MepeHns Temnepartypbl npy onpefeneHnn TenioTbl CropaHns:

- rpagyc no wkane Lenscua. °C;

- rpagyc abconoTHOW TemnepaTypHoii wkanbl KenbeuHa. K;

- rpagyc no wkane ®apenreiita. eF.

MHTepBan TemnepaTtypbl B 1 °C COOTBETCTBYET WHTepBasly Temnepatypbl, pasBHomMy 1 K
CooTBeTCTBME MexAy TemnepaTypamu, BblpaXeHHbIMK B eguHuuax °C n K. gaHo B Tabnuue B.2.

Tabnuya B.2

LWkana Uenbcua Lkana KenbBuHa
0°C 2732 K
20 °C 293,2 K
100 °C 3732 K

3HaueHusi TemnepaTyp, BblpaXeHHble B rpagycax no wkane Llenbcusi n ®apeHreiita, CBA3aHbl
cnepytouleli 3aBUCMMOCTbHO:

trc) =(t(eF)- 321 5/9 .
CooTHOLLEeHNe Mexay TemnepaTypamMu, BblpaXeHHbIMU B eanHuuax BC u eF, gaHo B Tabnuue B.3.

Ta6nunya B.3

LWkana Lenscusa LWkana ®apeHreiita
0°C 32T
100 °C 212 °F
B.3 Pasnnuua 0603HaveHuni nokasareneri 7] VHOEKCOB. NpUMeHsIeMbIX B

MeXrocyaapCrtBeHHbIX N MeXAyHapOo4HbIX CTaHOapTax

B.3.1 CpaBHeHne 0603HaYeHWn TensoTbl CropaHus TOMAMBa, MNPVMEHAEMbIX B HACTOSLEM
cTaHgapte n B MCO 1928:2009. npueefeHo B Tabnuue B.4.
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Tab6bnunya B.4— Ob603HaYeHWA TENIOTblI CrOPaHMsA TOMIUB

O603HauyeHne nokasarens
HaumeHoBaHve nokasaTess

no HacTosiwemMy no MCO 1928
cTaHpapTy

Tennota cropaHusa B 6ombe aHa/IMTUYeCKO Npo6bl
TOoN/AMBa O: -
Bbicliasn TennoTa cropaHvs aHannTu4eckoi Nnpobbl
TOMNMBa NPV NOCTOAHHOM O6beme Or, AVg
Bbiclwasn Tennota cropaHvsa paéoyero Tonavea npu
NOCTOSAHHOM 06beme Of,y AVgm
Bbiclwiasn TensoTa cropaHvs cyxoro Tonavea npu
NOCTOAHHOM 06bemMe 0 AVgd
Bbiclwiasn TennoTta cropaHus Cyxoro 6€330/1bHOro TonaMea
npu NOCTOSAHHOM 06beme Off A Vg
Bbiclwasn TensnoTa cropaHvsa aHaMTUyYeckoin npobbl
TOMAMBA NPY NOCTOSAHHOM JlaBNeHUM 0% APV
Bbiclwan Tennota cropaHvsa paéoyero Tonsamea npu
NOCTOSIHHOM flaBAeHMM OIl,, Apym
Huswas TennoTta cropaHna paboyero Tonavea npu P—
NOCTOSAHHOM [ aB/1eHUU prem
Huslwas TennoTta cropaHna Cyxoro Tonanea npu
NOCTOSIHHOM JaB/IeHNM < Apreta
Huswas TennoTta cropaHna cyxoro 6e330/bHOr0 TonvBea
NPy NOCTOSAHHOM [aB/EHUN O** Apudef
Huswas TennoTta cropaHna pabouyero Tonavea npu qvi
NOCTOSAHHOM 06beme it
Huswas TennoTa cropaHna cyxoro Tonamnea npu

g V.neld
NOCTOSAHHOM 06beme Of,
Huswas TennoTa cropaHns cyxor: bHOro TON/MB

3was TensoTa cropa Cyxoro 6e330/1bHOro Ton/vBa off q V.net.daf

npu NOCTOSHHOM 06beme
TennoTa cropaHvs 3Ta/IOHHON GEH30MHON KNCNOThI NPK
NOCTOAHHOM 06beme Iv.ba 3v.ba

B.3.2 CpaBHeHVe WHAEKCOB MpW rokasaTenax TenioTbl CropaHus, ykasbiBalOLUX COCTOsHUE
TOnAuBa, UCNOJb30BaHHbIX B HacTosAWweMm ctaHgapTe n B MCO 1928:2009. npusefeHo B Tabnuue B.5.

Ta6nmu ua B.5— O603HaveHue NHOEKCOB Mpu nokasaresiax TennoTbl CropaHnsd, yKasblBakOLnNX
COCTOsAHME TOonNuBa

MHaekc, 0603HavaoLWwmii CoCTosiHWe TonnBa
CocTosiHve TonmBa

nolfOCT 27313 no NCO 1928
Pabouee r T
AHanuntnyeckoe a -
Cyxoe d d
Cyxoe 6e330/1bHOE daf daf

B.3.3 CpaBHeHMe 0603HayeHuii MpoyMx nokasareneli, UCNONb3yeMbIX MpU pacyeTax TennoTbl
cropaHusl B HacTosileMm ctaHgapTe u B MCO 1928:2009. npuBefeHo B Tabnuue B.6.
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Ta6nuuya B.6— O603HauyeHne nokasartenei, NPUMeEHsiEMbIX NPU pacyeTax Teno0Tbl CropaHus

O603HauyeHne nokasaTens
HaumeHoBaHMe nokasaTers

no HacTosiwemy M WCO 1928
cTaHzapTy

DHepreTnyecknii aKBMBAIEHT KasiopyMeTpa C €
Hab6niogaemblii nogbeM Temnepartypbl t»-to tf-t,
McnpaBneHHbIii nogbeM Temnepartypbl At B
MonpaBka Ha Ten1006MeH Ah Atax
O6was Bnara paboyero Tonavea ur MT
MaccoBas fonsa Bogopoga B CyxoMm TOMnBe H3 Who
MaccoBas fons as3ota B Cyxom TON/nBe N3

MaccoBas fons kucnopoga B Cyxom Tonamee 03 Wo*
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Mpunoxexve OA
(cnpaBo4yHOE)

CBeAeHI/IFI O COOTBETCTBMMN MEXOAYHaPOOHbIX CTaHAAPTOB, UCMOJIb30BaHHbLIX B
Ka4eCTBe CCbl/I04YHbIX B NPMMEHEHHOM MeXAyHapOoAHOM CTaHAapTe,
MeXrocyaapCrBeHHbIM CTaHA4apTam

Tab6bnunya A1

O603HayeHne 1 HaMeHoBaHue CreneHb O603HayYeHne N HaumeHoBaHve
MeXAyHapoaHOoro cTaHgapTa COOTBETCTBYUSA MEeXrocyapCTBEHHOro cTaHaapTa
1SO 334:1992 MOD FOCT 8606—93
TBepble MUHepasbHble TONMBA. TonnvBo TBepLoe MUHepasbHoe.
OnpegeneHne obuleii cepbl. MeTop, OnpegeneHne obuleli cepbl. MeTog,
Suwka Suwka
1SO 351:1996 MOD FOCT 2059—95
TBepable MYHepasbHble TonanBea. Tonnueo TBeEpA0e MUHepasibHoe. MeTop,
OnpegeneHne obuein cepbl. MeTopg, onpeaeneHns obLeii cepbl CXUraHnem
CXXUraHusa npu BbICOKOW TemnepaType npv BbICOKOW Temnepartype
1ISO 579:1999 MOD FOCT ISO 579—2012n
Kokc. OnpegeneHvie o6Lueli Bnaru Kokc. OnpegeneHve o6Liei Bnaru
1SO 589:2008 MOD FOCT ISO 589—201221
KameHHbIli yronb. Onpegenexue obLuei KaMeHHbI yronb. OnpegeneHue o6Lueit
Bnaru Bnarv
1ISO 625:1996 MOD FOCT 2408.1—95
TeepAble MUHepasbHble ToMInBa. Tonnuso TBepaoe. Metoapl
Onpegenexve yrnepoga 1 Boaopoaa. onpeaenieHus yrnepoga v Bogopoaa
MeTopg, /Inbnxa
1ISO 687:2010 MOD FOCT I1SO 687—20123
TBepaoe MuHepanbHoe Tonmeo. Kokc. Tonnueo TBepAoe MuHepasibHoe. Kokc.
OnpefeneHue Brary B aHaIMTUYECKOWA OnpefeneHue cogepxaHvs Bnaru B
npo6e aHannTuyeckoii npobe asa obuiero
aHanmsa
1ISO 1171:2010 MOD FOCT ISO 1171—20124)
TBepAble MUHepasibHble TOMNMBa. TonnvBo TBepLoe MUHepasbHoe.
OnpepeneHne 30/1bHOCTU OnpepeneHne 30/1bHOCTU
1ISO 5068-1:2007 MOD FOCT ISO 5068-1—2012r>

Yrnn 6ypble v nurinutel. Onpege-nexHve

cofepxaHus Bnarn. YacTtb 1. KOCBEHHbIi

rpaByuMeTpUYecknii MeTo onpeseneHus
o6Leli Bnaru

Yrnu 6ypble n auriuTel. Onpege-nexHne

cofepxaHus Bnarn. Yactb 1. KOCBEHHbI

rpaBUMETPUYECKUIA MeToZ onpeseneHns
o6uieli Bnaru
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OkoHYaHune Tabnuubl JA. 1

O603HayeHve 1 HanMeHoBaHve CreneHb O603HayYeHre 1 HaumeHoBaHue
MeXxAyHapoAHoro craHjapTa COOTBETCTBUA MeXrocyfapCTBeHHOro ctaHgapra
ISO 5068-2:2007 MOD FOCT ISO 5068-2—20128
Yrnv 6ypble n AurHuTbl. Onpege-nexHve Yrnun 6ypbie n nuranTtel. Onpege-nexHve
cofepxanus snarn. YacTtb 2. KOCBEHHbI cofepxaHus Bnarn. YacTb 2. KOCBEHHbI
rpaBMmeTpuyeckuii MeTog onpeaeneHus rpaBMmeTpuYeckuii MeTog onpegeneHns
B/1ary B aHanTMYeckoi npobe BMaru B aHaavMTu4yeckol npobe
1ISO 11722:1999 MOD FOCT ISO 11722—20128
Tonnueo Teepfoe MUHepasibHoe. Tonnueo TBepfoe MUHepasibHoe.
KameHHbI yronb. OnpejeneHve Bnaru B KameHHbIli yronb. OnpegeneHvie Bnarv B
aHanMTM4eckoi npobe BbiCyLLIMBAHWEM B aHanMTMyeckoi npobe BbiCyLUMBAHWEM B
TOKe asoTa TOKe asoTa
ISO 17247:2005 MOD FOCT ISO 17247—20126L
Yronb. Dn1eMeHTHbIN aHanuns Yronb. DneMeHTHbI aHanus
ISO 19579:2006 MOD FOCT 32465—2013 (ISO 19579:2006)
TBepAble MYHepasibHble TONUBA. Tonnvueo TBepfoe MUHepasbHoe.
OnpefeneHne cogepxaHus cepbl OnpefeneHne cepbl C UCMOMb30BaHNEM
meTogoM VK-cnektpomeTtpumn VIK-cnektpomeTpum

" Ha Tepputopumn P® gelictByeT TOCT 27588—91 (ISO 579:1981) KOKkC kaMEHHOYTO/IbHbIIA.
MeTog onpesneneHus obuyeli Bnaru.

2 Ha Tepputopun P® peiictByer FTOCT P 52911—2013 Ton/mBo TBepPAOE MUHepasbHOe.
Onpegenexne obLen Bnaru.

3l Ha Tepputopun P® peilicteyeTr FOCT 27589—91 (ISO 687:1974) Kokc. MeTop onpepeneHus
BNarv B aHannTu4eckoi npobde.

r' Ha tepputopun P® pelicteyer TOCT P 55661—2013 (MCO 1171:2010) TonnuBo TBepnoe
MuUHepanbHoe. OnpefenieHne 301bHOCTU.

5l Ha Ttepputopun P® peiictByer TOCT P 52917—2008 (ISO 11722:1999. ISO 5068-2:2007)
Tonnueo TBepgoe MuHepanbHoe. MeTogbl onpefeneHuns Bnaryu B aHanvTu4eckoi npobe.

y Ha Tepputopun P® peiictByer TOCT P 53355—2009 (ISO 17247:2005) Tonnueo TBepgoe
MUHepasibHoe. 3NeMeHTHbI aHanus.

MpumMmeuaHue — B HacTosulel Tabnule UCMNOMb30BAHO Creyiollee yC/oBHOe 0603HavYeHne
CTerneHy COOTBETCTBMA CTaHAapTOB:

- MOD - mMoaMtrLMpOBaHHbIe CTaHAApThI.
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FOCT 147-2013

YK 622.62:536.662:006.354 MKC 75.160.10

KntoueBble cnoBa: TOM/IMBO TBEPAOE MUHEPASIbHOE, KAMEHHbI Yronb, 6ypblil Yronb, aHTpaunuT, CnaHubl
roprouve, Kokc, TennoTa CropaHusi BbiCllas Mpu NOCTOSAHHOM 06beme, TennoTa CropaHusi HuaLas npu
MOCTOAHHOM AaBfIEHNM, KaSIopMMeETp, KasopumeTpuyeckas 6omba
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MopnucaHo B neyatb 01.04.2014. dopmart 60x84 7*
Yen. ney. n. 5,12. Tupax 31 3k3. 3ak. 1971.
MoAroToBNEHO Ha OCHOBE 3/1IEKTPOHHON BepcuK, NpefocTaBeHHON pa3paboTyumkom cTaHAapTa
oryn «CTAHOAPTUH®OPM»
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