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MNpepncnoBue

Lilenn, OCHOBHble MPUHLUUNLI 1 NOPAAOK NpOoBeAeHus paboT No MeXrocyAapCTBEHHOW cTaHAapTu3auumn
ycTtaHoBsieHbl TOCT 1.0—92 «MexrocygapcTBeHHasd cuctemMa crtaHgaptusaumy. OCHOBHbIE MOJIOXEHUA» U
FOCT 1.2—2009 «MexrocypgapCcTBeHHass cuctema craHgapTtusauumn. CTaHA4apTbl MeXrocyaapCTBeHHble, npa-
BMMa N peKOMeHAaunn no MeXxrocyfapcTBeHHOW cTaHpapTu3auuun. MpaBuna paspadoTky, NMPUHATUSA, NpUMe-
HEeHVs. 0OHOB/1IEHNSA N OTMEHbI»

CBogeHunA o cTaHaapTe

1 MNOArOTOBJIEH ®degepasibHbIM rOCYy[apCTBEHHbIM YHUTAPHbIM npegnpusatnem «Bcepoccuinckuin
Hay4HO-MCceoBaTeNbCKUA LEeHTP CTaHAapTulauum, nHopmaumm u ceptudmkauum cbipbs, MaTepUasioB U

BellecTB» (Pryrn «BHNLICM8») Ha ocHOBE COGCTBEHHOIO ayTEHTMUHOrO NepeBo/a Ha PYCCKU A3bIK MeXAay-
Hapo4HOro cTaHAapTa, yKa3aHHOro B NMyHkTe 5

2 BHECEH depgepanbHbIM areHTCTBOM MO TEXHUYECKOMY pPerysimpoBaHuio n metponoruuv (FrocctaHgapT)

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO cTaHAapTusauum, MeTposiornn n ceptudpmukaumm (npo-
TOKON OT 14 HosA6pA 2014 r. N» 72-11)

3a NpUHSITUE NPOrosI0CoBasIN:

KpaTtkoe HavimeHoBaHVie CTpaHbI Kon cTpaHbI no CoxpalLleHHOe HaviMeHOBaHEe HaLMOHa/IbHOro opraHa
no MK (MCO 3166) 004—97 MK(NCO 3166)004-97 Mo CTaHapTM3aLmmn
AszepbaiimpkaH AZ Ascravgapt
Benapycb BY loccraHaapT Pecnybrvikm Benapycb
KasaxcraH Kz l"occraHaapt Pecny6nmkm KazaxcraH
Kvprususa K6 Kblpreisctangapr
Poccus RU Pocc rangap r

4 Tpukasom defepasibHOrO areHTCTBa /10 TEXHUYECKOMY PErysiMpoBaHuI0O M MeTposiornn ot 19 masa
2015 r. Nv 369-cT mMexrocyaapcTBeHHbIi ctaHaapT TOCT 33106—2014 (EN 14918:2009) BBeaeH B AeilicTBue
B KayecTBe HauMoHasibHOro ctaHaapTa Poccuiickoli ®egepauunm ¢ 1 anpens 2016 r.

5 Hactosawwii ctaHgapT moamdmumMpoBaH MO OTHOLLIEHUIO K €BPOMECKOMY PermoHasibHOMYy CTaHaapTy
EN 14918:2009 Solid biofuels — Determination of calorific value (TBepable 6uoTonnmea OnpeaeneHve Te-
N0Tbl cropaHns). MNpu 3TOM AONOJSTHUTE/IbHbIE MOJIOXEHUS, BK/IHOYEHHbIE B TEKCT CTaHAdapTa A/1s yyeTa no-
Tpe6HOoCTe 3KOHOMUKN /NN 0COBEHHOCTEN MEXTOCyAapCTBEHHOW CTaHAapTM3aL MKW, BblaeNeHbl KYpPCUBOM.

MepeBof c aHrNniAickoro A3bika (en).

OdmupnanbHble 3K3eMNIAPbl €BPOMNEiCKOro perMoHasibHOro ctaHgapTa, Ha OCHOBE KOTOPOro noarotos-
JIEH HaCTOSALWMIA MeXrocyapCTBeHHbIV CTaHAapT, umeroTca B PenepasibHOM MHGOPMALMOHHOM (hoHae Tex-
HUYECKNX PeryiaMeHToOB U CTaHOapTOB.

CCbUIKM Ha MexayHapoAHble N permoHaslbHble CTaHAapTbl, KOTOPbIE NPUHATLI B KaYecTBe MexXrocynap-
CTBEHHbIX CTaHAapTOB, 3aMeHeHbI B pa3fene «HopMaTuBHbIE CCbIIKU» U B TEKCTE CTaHAapTa CCbl/IkamMu Ha
COOTBETCTBYHOLLNE MEXIOCYAAPCTBEHHbIE CTaHAapThI.

CTteneHb cooTBETCTBUA — MogudmumpoBaHHaa (MOD)

6 BBE[JEH BMEPBbIE

VHchopMauusa 06 M3MEHEHMSIX K HacTOsILEMY CTaHAapTy Nyb6/nKyeTCs e eXerogHom uHdopmaum-
OHHOM YyKasaTesle «HauMoHaslbHble CTaHA4aPThi», 8 TEKCT M3MEHEHWI N NONPaBOK — B €XEMeCAYHOM WH-
dopMaLUMOHHOM yKasaTesie «HaunmoHasibHble CTaHAapThi». B C/lydae nepecMoTpa (3amMeHbl) UM OTMEHbI
HacTOSAWEro craHgapTa COOTBETCTBYKLLEe yBeAOM/IEHNE OyaeT Ony6G/IMKOBaHO € eXEMECSAYHOM WH-
dopmMaLUMoOHHOM YyKa3aTene «HaunoHasibHble cTaHgapThi». CoOTBeTCTBYyKLWad MHpopmauus, yBeaoM-
JleHNe N TEeKCTbl pa3MewlalnTCcsa Takke B MH(OpPMaLNOHHOW cucTeme o6ulero nosb3oBaHMA — Ha odum-
uUnasibHoM canTe dPegepasibHOro areHTCcTBa MO TEXHUYECKOMY PErysiMmpoBaHMIO M MEeTPOSorMm B ceTu
VHTepHeT

OCtaHgapTuHdopm. 2015
B Poccuiickoin ®enepaummn HacTosAWwmiA cTaHAapT He MOXET 6bITb MO/IHOCTbLIO UM YAaCTUYHO BOCNPOUS3-
BefleH, TUPaXMPOBaH N pacnpocTpaHeH B Ka4ecTBe 0hULNA/IBHOIO U3aaHns 6e3 paspelleHns degepasibHOro
areHTCTBa MO TEXHUYECKOMY PEry/iMpoBaHNI0 U METPOSIOrn
1]
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FOCT 33106—2014

BBepeHune

HacToawmin mexrocyaapCcTBeHHbIV CcTaHAapT rapMOHM3MPOBaH C €BPOMEeNCKMM pPernoHasibHbIM CTaH-
paptom EN 14918:2009 «Buotonimneso TBepgoe. OnpegeneHve TensioTbl cropaHusa». CrtaHpgapt EN 14918
nogrotosrsieH TexHundeckum komutetom CEN/TC 335 «TBepgoe 61MOTONIMBO» U BBEAEH B [eCTBME HauuMo-
Ha/IbHbIMW OpraHu3aunsamMmn No cTaHgapTU3aunmn cTpaH, Bxoasawmux B EBponerickuii Cotos.

EBponeiicknini permoHasnibHbIn ctaHgapT EN 14918:2009 pa3paboTaH Ha OCHOBE MeXAyHapOAHOro CTaH-
papta 1SO 1928:2009 «TonanBo TBepAoe MuHepasbHoe. OnpeaeneHne BbiCLer Tens0Tbl CropaHuss MeToaoM
CKUraHusa B KaslopumeTpuyeckoii 60mbe 1 pacyeT HuU3LWeEN TennoTbl CropaHusa», MOgUdULMPOBAHHOIO AN
TBEPAOro 6uvoTon/nBa NyTeM BHECEHWUS [OMOJSIHEHUA N U3MEHEHW, YUYUTbIBaOWMX CBOMCTBA AAHHOro Buaa
Tonsmea.

Tennota cropaHnsa ABASAETCA BaXHEWLLMM nokasaTesieM KadyecTBa TBEPAOro 61moTonsiMBa Kak MCTOYHMKA
TEn/0BOW aHepPrun.

HacToswmin ctaHAapT pernameHTMpyeT MeToZ onpegeneHns BbiClel Tens10Tbl CropaHns TBepaoro 6mo-
TonAvBa MNpW MNOCTOSHHOM ob6beme. OnpegesieHMe NPoBOAAT B 60MOOBOM KaslopumeTpe, rpagyvpoBaHHOM
nyTeM CXUIraHUs 3TaSIOHHOW 6eH30HON KMCcnoTbl. O6LmMe NPUHUMNBLI 1 Npoueaypbl rpaaynpoBKN U NCMbITaHUSA
6rnoTtonnuea M3M0XEHbI B OCHOBHOM TEKCTe CTaHAapTa, & OCOGeHHOCTM paboTbl Ha KaslopuUMeTpax pPasHoro
TunNa n pekoMeHgauum No TexHmke 6e3onacHom paboTbl — B NpuioxeHnsax A — E.

HacToawmin MexrocyAapCTBEHHbI CTaHAapT SABNSeTCA MOANM(UMUMPOBaHHbLIM MO OTHOLUEHMIO K €BPO-
neickoMy pernoHasibHoMy ctaHgapTy EN 14918:2009.

B HacTosilmMiA cTaHAapT BK/IOYEHbl AONOJSHUTE/IbHbIE TPeboBaHUA, OTpaxatolwme NoTPe6GHOCTN SKOHO-
MUKW U/ 0COBEHHOCTN MEXIoCyAapCTBEHHOW CTaHgapTU3aLmn:

- fo6aBneHo npunoxeHve OA. B KOTOPOM cobpaHbl MHOPMAaLMOHHO-CNpaBoYHble MaTtepuasibl, HEO6XO-
OVMble A8 NOMb30BaHNA CTaHAAPTOM;

e TeKCT cTaHgapTa EN 14918 oTpefakTMpoBaH M U3/IOXKEH B COOTBETCTBUM C Tpe6oBaHusamn MTOCT 1.5
nrocCT 1.3:

* U3 TEKCTa cTaHAapTa NCKIOYEHO OMNMMcaHue KasilopumMeTpa, B KOTOPOM BOJa 3aMeHeHa MeTasl/InvyecKum
6710KOM, NOCKOJIbKY HacTOSAWMiA CTaHAapT pacnpoCcTpPaHAeTCs Ha XUAKOCTHbIe (BOAHbIE) Ka/TOPUMETPBbI.
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(EN 14918:2009)

M E X T O CY Ao AP CTDBEHH bl W C T A H O A P T

BMOTONMBO TBEPAOE
OnpepaeneHne Tenn0Tbl CropaHnsa

Solid b*ofue(. Determination of calorific value

[Jarta BBegeHua — 2016—04—01

1 O6nacTb NpUMeHeHUs

HacToswmin ctaHgapT pacnpocTpaHsieTcs Ha TBepaoe 6MOTONMIMBO M yCTaHaBAMBaeT MeTof onpegerne-
HUS BbICLUEN TensI0Tbl CrOPaHns NMpu NOCTOAHHOM O6beme M cTaHgapTHoOW Temnepartype 25 °C B kanopume-
TPUYECKOW YCTaHOBKE C MCMNO/Ib30BaHNEM KasIOPMMETPUYEeCckom 60MObl 1 cNoco6 pacyeTa HU3WEN TennoTbl
CropaHusi Npy NOCTOSIHHOM AaBIEHUN.

KaniopumeTprnyeckyto yCTaHOBKY rpaayvpyloT ¢ NOMOLLbIO 06pa3u0Boii (3Ta/IOHHO) Mepbl TEN/IOTbI Cro-
paHusi — 6eH30MHON KNCNOThI (Janee — aTasIoHHas 6eH30MHasn KUcioTa).

Mpy onpeneneHn TEMAOTbl CTOPaHUS B Ka/lopyMeTpUYeckoii 60mM6e noslyyaroT 3HayYeHue BbiCLUel Te-
NA0Tbl CrOpaHNAa aHau3Mpyemor nNpobbl NpyM NOCTOSAHHOM ob6beme. MpPoayKTbl CropaHns HaxoAaaATCs B raso-
06pa3HOM COCTOSAHWUW, 3a UCKIOYEHNEM BOAbl, 0O6pa3yloLenca npu cropaHum nNpoodbl U KOHAEHCUPYoLenica
B XWOKOCTb.

Ha npakTrke 6MOTOM/IMBO CXMUratoT NMpyY NOCTOAHHOM aTMOCHEPHOM AaB/ieHUN, BCe NPOAYKTbI CropaHus
HaxoAsiTcA B ra3oo6pa3HOM COCTOSIHMW, BOAa He KOHAEHCUPYeTCs, a yaanseTcsa B BuAe napa C AbIMOBbIMU
razamu. B aTux ycrnoBusix peasibHOW TEN/IOTOM CropaHus 6uoTonMBa SAABMSETCA HU3LWAA TensaoTa CropaHus
NPV NOCTOSAHHOM AaBfieHnn. MOXHO paccuuTaTb Takke HU3LYIO TEM/I0TY CropaHus nNpy NOCTOSHHOM O6beMe.
B HacTosiwem cTaHgapTe npuBeaeHbl OpMY/ibl A4S pacHeTa 06enx BeIMYNH.

[Ons onpefeneHns BbICLLEN TENIOTbI CrOpaHUsa TBEpAOro 61uoToniMmea NpyM NOCTOAHHOM 06beMe UCNOoJ1b-
3ylOT pa3Hble TUMbl Ka/IOPMMETPOB, OTBEYaloLle OCHOBHbIM TpeboBaHMAM, KOTOpPble persiaMeHTMpoBaHbl B
HacTosILLeM cTaHaapTe.

2 HopmaTuBHbIE CCbIJIKM

8 HacTosileM cTaHZapTe MCNoNb30BaHbl HOPMATUBHbLIE CCbIIKM Ha CreAyIoLMe MeXrocyAapCTBEHHbIe
cTaHfapTbl:

FOCT OIML R 76-1—2011 locypapcTBeHHas cucTema oGecnevyeHMs eAMHCTBa U3MepeHUn. Becbl
HeaBTOMaTUN4YeCKOro feicTeua. HacTb 1. MeTposiornyeckne n TexHmyeckme TpeboBaHus. MicnbiTaHms

[OCT 2179—75 MNpoBO/IOKa U3 HAKENSA N KPEMHUCTOr0 HUKeNs. TeXHn4Yeckmne ycrioBusi

FOCT 5307—77 NpoBoOnIOKa KOHCTaHTaHoBasA Hen3o/iMpoBaHHas. TeXHNYeckne ycrosusa

FOCT 5583—78 (MCO 2046—73) Kncnopopn rasoo0pasHbli TEeXHUYECKUA N MEeOVULNHCKUA. TexHu-
Yyeckue ycriosus

FOCT 6309—93 HUTKuM WBEWHbIE X/IONYaTO6YMaXHble U CUHTeTu4Yeckue. TeXHUYECKME YC/10BUS

FOCT 6709—72 Boga gucTunnmpoBaHHas. TeXHUYeCKne yCcnoBus

FOCT EN 14774-1—2013 BbuoTonnnmeo TBepaoe. OnpefersieHne copepxaHus snaru. MeTog c npu-
MEHeHMEM CYLLKM B CyLLIWBHOM wWkKady. YacTb 1. O6wan Bnara. CTaHgapTHbI MBTO4Y)

FOCT 18389—73 lNpoB0O/10Ka N3 NnaTuHbI N ee CrnnaBoB. TeXHUYeCKne yCoBus

N Ha Tepputopun Poccuiickoin  depepaumm  pgeiicteyer  TOCT P 54186—2010 (EN  14774-1:2009) «BMOTON/IMBO
TBepaoe. OnpeaeneHve coaepxaHns Bnari BoicylumaHvem. YacTb 1. O6Lwas Bnara. CtaHaapTHbIA MeTogy.

V3naHve odmuviasibHoe



FOCT 33106—2014

FOCT 28498—90 TepMOMeETPbIl XUAKOCTHbIE CTEK/sHHble. O6LMe TexHndeckue TpeboBaHus. Me-
TOoAbl UCMbITaHNM

FOCT 32975.3—2014 (EN 14774-3:2009) BuoTonnmeBo TBepaoe. OnpeferieHWe COAEPXaHUA Baru
BbiCcyLuBaHneM. YacTb 3. Bnara aHaimTunyeckas

FOCT 32985—2014 (EN 15104:2011) BuoTonmeBo TBepgoe. OnpegeneHve yriepoga, Bogopoa wu
aszoTa MHCTPYMEHTa/IbHbIMU MeTOoA4amu

FOCT 32988—2014 (EN 14775:2009) buoTonnmeo TBepaoe. OnpegeneHne 30/ibHOCTHU

FOCT 33103—2014 (EN 14961-1:2010) BbuoTonnueo TBepaoe. TexHUYeckme XxapakTepucTUukn W
Knaccbl Tonnmea. YacTb 1. O6uimne TpeboBaHms

MOCT 33255—2015 (EN 14780:2011) Buoronnneo TBepaoe. MeToAbl NOAroTOBKM NPO6

ISO 651:1975 TepMOMETPbI NaJSIOYHbIE KaslIOpnMeTpuyeckmnel*

ISO 652:1975 TepMOMETPbI C BJ/IOXEHHOW LLIKa/10i KasIopuMeTpuieckmnez*

EN 15296:2011 BrnoTtonsineo TtBepgoe. lNepecyeT pe3ynbTartoB aHa/in3a Ha pas/indHble COCTOSAHUA TO-
nnveas*

EN ISO 10304-1:2009 KauecTBo BOAbl. OnpefeneHne pacTBOPEHHbIX aHMOHOB METOAOM >XWUAKOCTHOW
WOHHOW Xxpomatorpadumu. Yacte 1. OnpegeneHne 6pomMuaoB, XJ10puAaoB, (hTOpuaoB, HUTPATOB, HUTPUTOB,
¢ochatoB n cynbatos (ISO 10304-1:2007)

MpumeyaHue — T[lpu MOMb30BAHAM HACTOSILLMM  CTaHAAPTOM  LIENIecoo0pasHo MpoBEpUTL  AEWCTBME  CCbUIOYHBIX
CTaHOAPTOB B  WMHGIOPMALWOHHONM cucTemMe O6LLero MNosb3oBaHUs — Ha  odvuMasnbHoM  calite  defepanibHoro — areHTcTBa
Mo TEXHUYECKOMY PETY/IMPOBaHMIO W METPOSIOTMM B CETU VIHTEPHET WM MO  EKErOAHOMY VHCHOPMALWMOHHOMY — YyKasatesio
K HauvoHanbHble CTaHgapTbl», KOTOPbIi OMyG/MKoBaH MO COCTOSHWAIO HB 1 siHBapsi Tekyllero rofa, M Mo BbiMyckaM exe-
MECSUHOTO  MHCPOPMALMOHHOTO  ykazaTenss  «HalyoHa/lbHble  CTaHAapTbl» 33 Tekylidi  rof.  EC/M  cCbUIouHbIA — cTaHaapT
3aMeHeH (M3MeHeH), TO MpU MO/b30BaHAM HACTOSILLWM  CTaHZApTOM  CriedyeT PYyKOBOACTBOBATLCA —3aMEHSIOLWM  (MI3MEHEH-
HbIM) CTAHOAPTOM. EC/M  CCbUIOYHbIA CTaHOapT OTMEHeH 6e3 3aMeHbl, TO MO/IOKEHWe, B KOTOPOM [JaHa CCbUiKA Ha  Hero,
MPUMEHSIETCA B YACTW, HE 3aTParvIBatoLLEN 3Ty CCbUTKY.

3 TepmMwuHbI 1 onpeaeneHns

B HacTosAWEeM cTaHAapTe NPUMEHEHbI ClieAyHOLLME TEPMUHBI C COOTBETCTBYIOLLUMN ONpeaeneHNsIMU:

3.1 Bbicwas Tensiota CropaHusi Npu NOCTOSIHHOM o6beMe: KonmuyecTBO TEM/OTbl, KOTOPOe BblAensi-
€TCsl MpU MOJSIHOM CropaHuM eAuHMLbl Macchbl TBEpAOro 6MoTonMBa B KaslopuMeTpuyeckoin 6om6e B cpeae
CXXaToro KMc/fopoa B YCTaHOBJ/IEHHbIX CTAHAAPTOM YC/IOBUSIX.

MpumevyaHne — OcCTatouHbIMM NPOAYKTAMW CrOpaHUsi SIBASIOTCS  Tasbl:  KUAC/IOPOZ, @30T, AMOKCWA, Yrepoa W
[MOKCWA, Cepbl, a Tawke BOfA B BWAE >KAOKOCTW, KOTOpasi HaxoguTcs B PAaBHOBECMM C BOASHbIM MapoM W HacbllleHa [JMOK-
CMZOM YTNiepoga, 1 TBepAast 30/1a, MpUUEM BCE MPOLYKTbI CropaHWst HAXOASTCA NPY CTaHAAPTHOV Temneparype.

3.2 Hu3Waa Tensiota CropaHMsa Npu NOCTOsSIHHOM o6beme: KosmyecTBO Tens0Tbl, KOTOpPOe Bblaens-
eTCsl Mpu MOJSIHOM CropaHuM eguHULbI MacCbl TBEPAOro GMOTON/IMBA B KaJIOpUMETpuYeckoin 6ombe B cpege
cXaToro Kucsopoga npu ycsioBuMM, YTO BCS BOAa B MPOAYKTax CropaHuWs OCTaeTcs B BUAE BOASAHOro napa
(B rMNOTETUYECKOM COCTOSIHUM Npu gaBneHun 0.1 MMa), a ocTa/ibHble NPOAYKTbI CrOpaHus SABASKOTCS TeMu
XKE. UTO AJ151 BbICLUEV TeNNoTbl CropaHus, NpuyemM Bce NPoAYyKTbl HAXOAATCS NPy cTaHAAPTHOM TeMneparype.

3.3 Hu3Waa TennoTa CropaHusi Npu MNOCTOSIHHOM fAaBrieHun: KosmyecTBO TeMnoTbl, KOTOpPOEe Bbl-
JensieTcs Npu NoJIHOM CropaHuM eAnHULUbI MacCbl TBEpAOro 6MOTONMIMBA, CXKUTaeMOro B cpefle Kucnopoga
npu NOCTOSIHHOM AaBJ/IEHMM U MPWU YC/IOBUM, YTO BCS BOZa, 06pasyoLlascsl Npu cropaHum, ocTaeTcs B Buae
BOoAsHOro napa (npu gaesnenun 0.1 MlMa), a gpyrve NpoAykTbl CropaHUs ABASIOTCA TEMU Xe. YTO AN BbiClueli
TEeNnA0Tbl CropaHunsi, NPUYEM BCE NPOAYKTbI HAX0A4ATCA NPU CTaHAapPTHOM TeMnepaType.

3.4 cTaHgapTHas Temnepatypa: MexayHapoaHas cTaHgapTHas TepMoOXMMMyeckas Temreparypa,
paBHasi 25 *C, NpuHATan B KAYeCTBe CTaHAAPTHOW TeMnepaTypbl A/151 KA/IOPUMETPUMN.

* Ha Tepputopum Poccuiickoin deaepaumm aeiictsyet FOCT P MCO 651—94 «TepMOMETpPbI Na/I04HbIe
KaUIo0pUMETPUHECKAE.

2* Ha Tepputopum Poccuiickoin depepaumm aeictsyet FTOCT P MICO 652—94 «TepMOMETPbI C BIOKEHHOM LLUKAUI0M
Ka /TI0pyIME rPUYECKUE ».

3) Ha Tepputopin Poccuiickoii ®epepauyin geiicteyeT FOCT P 55113—2012 «BroTormeo Teepaoe. Mepecyet
pe3ynbTaToB aHa/M3a Ha pas/inyHble 00CTOSHUSA TOM/Ba.

2
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MpumeuvaHusa
1 Cwm.87.
2 3aBMCVMOCTb TEM/I0ThbI CropaHus BUOTOM/IMBa OT TeMMepaTypbl HesHaunUTeslbHa U cocTasnseT MeHee 1 i/(TK).

3.5 9HepreTMyecKuii 3KBMBAIEHT KaslopumeTpa: TensI0eMKOCTb KaJIOPUMETPUYECKON CUCTEMbI, KO-
TOPYIO ONpPefensitoT Kak KOSIMYECTBO TEM/I0Thl, HEOGXOANMOE /151 U3MEHEHNSI TEMMepaTypbl 3TOM CUCTEMbI Ha
1lsC.

3.6 wucnpaBneHHbI NogbeM TemrepaTypbl: V3MeHeHUe TemnepaTypbl BOAbl B Ka/IOPUMETPUUYECKOM
cocye, BbI3BaHHOE CK/IHOUUTE/TIbHO NpoLeccamu, NPoXoasWuMm B KaslopuMeTpru4eckoi 6omoe.

MpumeyaHund

1 MWcnpasneHHblli nogbem TemnepaTypbl MpefcTaBnsieT coboli o6wmiA  Mabrkiiaembli  NogbeM TemnepaTypbl BOAbl
B KU/IOPMMETPUHECKOM COCYAE MOC/Ie BHECEHMS MOMPaBK/ Ha TEMN/I00GMEH C OKpPY>KatOLLIEN cpeaoii.

2 VI3MeHeHve Temneparypbl MOXET W3MepATbCA B pagycax WM B [PYrVX eauHULEX: COMPOTUB/IEHWE M/IaTUHOBOIO
WM  TEPMWCTOPMOTO  TEPMOMETPA, 4acToTbl (OUCTA/TYHECXOTO KBapLIEBOTO pe3oHatopa W Ap. MNpW  YC/IOBWW, YTO  YCTaHOB-
neHa (hyHKLMOHaUbHas 3aBYCMMOCTb MeXZy 3TVIMU CBOVICTBAMM U USMEHEHVIEM TEMMEPATYPb!.

4 CyuHOCTb MeToa onpeaesieHnst TENN0Tbl CropaHus

4.1 BblIcllasa Tensiota cropaHus

CywHOCTb MeToAa onpefesieHns BbICLIen TeNNOTbl CropaHns NpyM NOCTOSAHHOM O6beme 3ak/yaeTcs B
MOJSTHOM CXWUraHUM HaBeCKM TBEpAOro 6mMoTonsimBa B aTMoOcepe cxatoro kucsopoga (3 Mla) B repmeTUyHO
3aKpbITOM MEeTa/I/IMYECKOM COCy[e — KaJlopuMeTpuyeckoli 6ombe, KOTOpPYH MNOrpyxarT B OnpeaesieHHbIN
06bem (MNn Maccy) BoAbl, HaxoAsLenca B KaslopuMeTpuieckoM cocyze. Mo yBesiMyeHuo TeMnepaTtypbl BoAbl
B Ka/IOPMMETPUYECKOM COCYAe YCTaHaB/IMBalOT KOSIMYECTBO TeMs10Tbl, BblAe/IMBLUEACA MPWU CropaHun 6u1o-
TOMAMBa W BCNOMOraTe/ibHbIX BELLECTB, a Takke npu obpasoBaHMM BOAHbIX PacTBOPOB a30THOM WU CepHOl
KUC/OT € YCMIOBUAX UCTbITaHUS.

MNpubop Ana onpegeneHvst TENAOTbI CrOPaHNSA Ha3bIBaKOT KaJIOPMMETPUYECKOA YCTaHOBKOW WUAN Kaslo-
pUMETPOM.

3HepreTnYecknii aKBUBaAIEHT KasloprMMeTpa onpeaenstoT Npy rpagynpoBOYHbIX UCMbITAHUSAX MYTEM CXU-
raHns HaBeCKN 3Ta/IOHHOW 6eH301HO KMCNOTbI B YC/I0BUSAX, aHAIOTMUYHbIX YCIOBUSM NPOBeAeHNs Kanopume-
TPUYECKNX UCTIbITAHWIA TONIMBA.

WcnpaBneHHbI nogbeM Temnepatypbl ONpeaenstoT, U3Mepss TemnepaTypy BoAbl B KaslopymeTpuye-
CKOM cocyfe [0. BO BPeMsl 1 MOC/e CXUraHUs HaBeCKU aHa/IM3MpyemMoro BellecTBa. MNpoao/mKUTeIbHOCTb U
YyacToTa HablAeHNI 3aBUCAT OT TMNa KaslopuMeTpa.

[o Hauana onpegeneHns B 60mMb6y [06aBNSAOT OnNpeaesieHHbIN 06beM ANCTUANIMPOBAaHHOK BOAbl, YTO-
Obl elle A0 CXUraHus co3gaTb rasoBy0 Cpefy, HacbILWEeHHYH BOASHbIMW NapaMu. 3TO CnocobCTBYET MOJIHOM
KOHAeHcaLmn Bobl, KOTopas obpasyeTcs N3 BOAOPOAa 1 BAarv npobbl (kuakas dpasa NpoayKToB CropaHus).

BbICLLUYK TEMIOTY CropaHus npyv NOCTOSAHHOM 06beMe BbIYMCASAIOT N0 UCMpPaB/IEHHOMY NOAbEMY TeM-
nepaTtypbl N 3HEPreTMYeCcKoMy 3KBUBAIEHTY KaslopuMeTpa C YyY4eTOM BblAesieHnsa Tensia npu cropaHnm 4actu
3anasibHOl MPOBOJIOKM U/MNN XNONYaTOBYMaXHOW HUTKU, a Takke Mpu 06pas3oBaHMN U PacTBOPEHUM B BOAE
a30THOW KMCNOTbI. MNpWY BbIYMCAEHMM BbICLIEN TEN/I0TbI CFOPaHMsa BBOAAT Takke MOnpaBKy Ha TenaoTy o6paso-
BaHWs BOAHOrO pacTBopa CEPHOM KUCNOTbI N3 AUOKCUAA cepbl 1 XNAKOM Boabl. Ten/1oTo pacTBOPEHNUS e BoAe
ra3oo6pasHoOro XxJI0pMCcTOro BoAOpOAa MOXHO MpeHeGpeyb, NMOCKO/bKY COofepXaHue xsiopa B 60MbLIMHCTBE
61oTONMB 0ObIYHO MaJ1o U 3Ta NonpaBKa HeE3HAUYUTENbHA.

I‘Ipmmeanme — TunnuyHaa maccoBasi Aona  Xnaopa B TOM/IMBE Ha OCHOBE [OpPEBECUMHbl COCTaB/IAET MEHee

0.05 %. B TOryMBE Ha OCHOBE TpaBsAHON 6Guomaccbl — or 0.1 % pgo 1 %. B TOUMBE Ha OCHOBE M/I0A0OBOA Gromaccbl —
meHee 0.2 % B nepecyeTe Ha Cyxoe COCTOsHYE.

4.2 Hwn3was Tensiota cropaHua

Hu3wyto TenaoTy cropaHust 6uoTonAnBa NPy NOCTOSAHHOM O6bEME M HU3LWYHO TernsoTy cropaHusi 6uo-
TonNMBa NPV NMOCTOSAHHOM ZaB/iIeHMM ONpPeAensitoT pacyeTHbIM NMyTEM, UCXOAA U3 BbICLIEH TENNOTbI CropaHus
npy NOCTOSAHHOM O6beMe, MOJTyYeHHOV NMpu aHasM3e Mpo6bl. A8 pacyeTa HU3LWEN TenaoTbl CropaHusa npu
NMOCTOSIHHOM 00beMe TPebyroTCA AaHHble O coAepXaHun BOAopoda M oOLein Bnaru B aHa/IM3MpyemMoi npo-
6e. ns pacyeTa HM3LWWEN TEMIOTbI CropaHusi NPy NOCTOSHHOM AaB/EHUN TPeOYIOTCA AaHHbIE O COAEPXaHUMU
o6Lwweit BNarn, Bogopoaa, Kucnopoga n azota B npobe.
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5 PeakTuBbl U MaTepuasibl

5.1 Ma3oo6pa3sHblii Kucnopos

Fa3oo6pasHblii kucnopopg B 6annoHe no TOCT 5583 N5t Hano/IHEHUsST KaJTOPUMETPUYECKO 6GOMObLI [0
paBneHmsa 3 MlMa. ¢ o6beMHON gonen kKucropoga He MeHee 99.5 %, He coaepawuii roproUnX NpUMecen u
BOAOpoOAa.

MpumeyaHne — Kareropuyecku 3anpelaeTcs  WCMOMb30BaTb  KAC/IOPOA,  MOSTyYaeMblii  METOAOM  3/1eKTpo/v3a
BOfblI. T. K. OH MOXET Coaepxarb A0 4 % 06beMHO f0NM Bogopoaa.

5.2 3anan

5.2.1 TlMpoBosioKa ANs 3aKUraHns, ogHa U3 rnepeymncrieHHbIX HUXKe:
- XpomMoOHUuKenesas gnameTpom 0.16—0.20 mm no MOCT 2179:
* KOHCTaHTa HoBasd anameTtpom 0,10—0.15 mm no MOCT 5307;
e nnatnHosan anametpom 0.05—0.10 mm no FOCT 18389:
* MOAHasa gnameTpom 0.70—0.15 mm
wnn gpyras nogxogsias npoBoJiOKa C N3BECTHbIMU TEMN/I0BbIMU XapakTepucTUKamMu.
52.2 XnonuyaTtobymaxHas HUTb U3 6enoli Lenntnosbl no FOCT 6309 v sKBUBANIEHTHOIO MaTtepuana.

5.3 BcrnomorartesibHble BellecTBa

BelyecTBa C M3BECTHOW TEMIOTOM CropaHusi, KOTopble A06aBASOT K HaBecke 6MoToNIMBa A1 AOCTUXe-
HWUS NOJSTHOTbI CrOPaHUs B KaslopnumeTpuyeckoin 6ombe (9.2.1).

B kauecTBe BCnomorarte/ibHbIX BeLeCTB NCNOb3YIOT:

* 6eH30MHYI0 kncnoTy (5.5);

* MbAOAEKAH;

- napathrMHoBOE Macsno AN KalopuMeTpun:

* Kancy/bl NN ynakoBKy N3 roptoYvero matepuana.

5.4 PacTBOpbI A/151 onpenenieHnst a30THOW U CEPHO KUCIOT B CMbiBe 60M6bI (CcM. 8.5.9.4 1 10.1)

5.4.1 bapusi rmgpokcua, pacTBop KOHUeHTpaumen c[Ba(OH),) = 0.05 mons/am3: 18 r Ba(OH),*8H,O
pacTBOPSIOT NPUGAM3NTENBHO B 1 AMS3 ropsiyeit Boabl B 60/1bLUOV KO/6e. 3akpbiBatoT Kosby Npo6koii n aaloT
pacTBOpy OTCTOATBCA ABa AHA WX A0 TeX Nop. Noka NOJIHOCTbIO He BbINaZeT B 0CajoK kapboHaT 6apus.
[eKkaHTUpyIOT WA CvBaloT C MOMOLLbLIO cMbOHa NPo3payHbllii pacTBOp Yepe3 MAOTHbIN OUNbLTP B OYTbifb,
KOTOPYIO 3aKpbiBaloT NPO6KOI C BCTaB/leH HOW B Hee TPYOKOW C HATPOHHOI M3BECTbIO AN NpeaoTBpalleHns
B3aMMOZeliCcTBMUSA pacTBopa C ANOKCUAO0M yriepoja.

KOHLEeHTpaunio Noay4YeHHOro pacTBopa onpeaensinT TUTPOBaHMEM ero pacTBOPOM CO/SIHOW KUCNOTbI
0.1 monb/gm? (5.4.4) c nCcnonb30BaHNEM B KayecTBe nHaukatopa eHondtanenHa (5.4.6).

5.4.2 Hatpus kap6oHaT, pacTBop KOHUeHTpauwmeii c(bla,CO,) - 0.05 Mosb/aMe: pacTBOPSAIOT B BOAE
5.3 r 6e3BogHoro kap6oHata Hatpus (N32003), BbloylueHHOro B TeueHne 30 MUH Npu Temnepatype oT 260 8C
[0 270 °C. HO He 6osiee 270 °C. PacTBOP KOJ/IMYECTBEHHO MEPEHOCAT B MEPHYIO KOsy BMecTumocTbio 1 am3
1 pa3baBnAT BOAOWN A0 METKU.

5.4.3 Hatpus rugpokcug, pactBop KoHueHTpauueii c(NaOH) = 0,1 monb/gm3; roToBAT U3 cCTaHgapT-
TUTpa No npusaraemMoil UHCTPYKL UK.

AnbTepHaTUBHO pacTBopstoT 4.0 1 6e3BogHOro rmgpokcuga Hatpusa (NaOH) B Boge. PacTtBop Konude-
CTBEHHO MepeHOCAT B MepHYyHo Kosiby BMECTUMOCTbIO 1 AM3 1 pa36aBnsaioT BOAOW A0 METKU. KOHUEeHTpauuio
Mosly4eHHOro pacTBopa OnpeaensatoT TUTPOBAHNEM €ro PacTBOPOM COJMIAHOM KucnoTbl 0.1 monb/am3 (5.4.4) ¢
MCnosb3oBaHMeM B KadecTBe uHAuKaTopa heHondTanenHa (5.4.6). PactBop xpaHAaT no 5.4.1 aona npenorspa-
LLleHNS ero B3auMoencTB1A C ANOKCUAOM yriepoja.

5.4.4 ConsiHas KMCNoTa, pacTBoOp KoHUeHTpauuei c(HC1) = 0,1 Monb/am3; roToBSAT U3 cTaHAAPT-TUTPaA
no npusaraemMon NHCTPYKLMN.

ANbTEPHATMBHO PacTBOPAIOT 9 cM3 CONAHOM KMCNOTbI (NNOTHOCTLIO 1,18 r/cmd) B 1 Am3 Boabl. TOUHYO
KOHLIEHTpaLWo NOsly4YeHHOro pacTBopa OonpeaesnsaiT TUTPOBaHMEM ero pacTBopomM kapboHaTa Hatpusa (5.4.2)
B NPUCYTCTBUN UHAMKATOpa MeTUI0BOro opaHxesoro (5.4.5).

4
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5.4.5 MeTWIOBbIi OpaHXeBbIA, UHAMKATOP, PacTBOpP KoHueHTpauueit 1 r/am3: pactBopsitoT 0.25 1 Me-
TUI0BOrO opaHXeBoro u 0.15 r 6poMKpesosoeoro cuHero B 50 cm3 atusioBoro cnvprta (o6bemHas [oss cnvp-
Ta — 95 %) n pa36asnsAT BoAoW 00 250 cm3.

5.4.6 ®deHonTanienH, nHAKaTop, pacTtBop KoHueHTpauuen 10 r/gm3: pactBopslT 2.5 © heHondTa-
nevHa B 250 cm3 atunosoro cnvprta (06bemHasa gonsa cnupta — 95 %) unu 2,5 1 BOAOpacTBOPUMOI Conu
heHoNTanemHa pacTeopaloT B 250 cm3 BoAbl.

5.4.7 Bopa guctunnnnpoBaHHasa rno FOCT 6709.

5.5 BeH30liHas KucnoTta

OTa/I0OHHas 6eH30MHasn KMcnoTa siBMsieTcsl 06pasL,0BOi Mepoii TENIOTbl CrOpaHus.

Vcnonb3ytoT o06paszey CO’> 5504—90 (MCO?' 1750:2011) «BeH3oiHasa kucnoTa K-3». MonspHas
[0N51 OCHOBHOIO KOMMOHeHTa — 99.99 %. TennoTa cropaHua cocTasndeT (26454 + 5) [k/r npu B3BeLWU-
BaHUN Ha BO3ayxe. MNpPMMEHAIOT B COOTBETCTBUU C NHCTpPyKUuMel no npumeHeHuto MCO. npuiaraemMon K
nacrnopTy.

BeH30iHas KMcnoTa — BeLeCcTBO, PeKoOMeHAyemMoe A1 rpagyvpoBKM KaUIOPMMETPOB C KaslopumeTpu-
yeckor 60M60i. BEH30MHYI0 KNCOTY CXKUratoT B BUAe bpukeTa.

BeH30iHYI0 KUC/IOTY crieflyeT CxuraTb B YC/IOBUSAX, MAKCUMasIbHO NPUBMKEHHBIX K YCNI0BUAM CepTu-
dmkauumn: cylecTBeHHble OTK/IOHEHUS OT 3TUX YCNOBUIA O/XKHbI OblTb 060CHOBaHbl B COOTBETCTBUU C yKa-
3aHUAMM B cepTudmkarte. [i/is pacyeTa 3HEPreTMYeCKOro aKBMBa/IEHTa Ka/lopyuMeTpa MUCMNO/b3YyT 3HaYeHune
TEMN0Tbl CrOpaHns 3Ta/IOHHOW GEH30MHO KNCNOThbI.

MpumeyaHne — BeH30MHYyI0 KUCMOTY MpefBapuTENlbHO Cyllar B akcukatope € 3ddIeKTVBHBIM - OCyLIMTENIEM
B TeueHne 48 u. [loToBble OpUKETbI GEH3OMHON KUC/IOTbI Takke PEKOMEHAYETCS XpaHUTb B 3KCKaTope C  30hheKTMBHbIM
ocywvtenem (Hanpuvep. P,05;) 2—3 cyT 10 UCMo/b30BaHMS.

5.6 BewocTBa 4/19 KOHTPOJIbHbIX UCMbITaHWI

[ns npoBepky NPaBUMTLHOCTM Ka/IOPUMETPUYECKUX U3MEPEHUNA UCMOJb3YHOT KOHTPO/IbHbIE BELECTBA,
HanpuMep N-gofekaH. G6EH30MHY0 KUCMOTYy. KOHTPO/ibHblE BELLECTBa UCMOJ/b3YIOT [aBHbIM 06pa3om AJis
TOro, YTo6bl AOKa3aTb, YTO OCOBGEHHOCTM MPOO6LI, HAMPMMEpP CKOPOCTb FOPEeHUs UMM XUMUYECKUA cocTaB, He
BHOCAT CUCTEMaTUYeCKMX MOrpeLlHOCTel B pe3y/ibTaTbl UCMbITaHNA. KOHTPOsIbHOE BEWEeCTBO AO0/HKHO UMETb
HeoGX0ANUMYIO CTeNeHb YNCTOTbI M TOYHO YCTAaHOB/IEHHYHO TEMJIOTY CrOpaHus.

6 Annapartypa

6.1 OO6Lne NoIoXKeHUN

HacToawmin ctaHAapT AONycKaeT MCNO/b30BaHWe KasIOpUMETPOB Pas/IMyHOro Tuna, yAoBAeTBOPSAIOLLNX
(PYHKUMOHa/IbHBIM TPe6oBaHUAM, a Takke TPeboBaHUSAM K NMPEeUnu3NoHHOCTU pe3y/ibTaToB OnpeaesieHus Te-
nnoTkl cropanus (pasgen 11).

Tvn KasiopymeTpa A0/MDKEH OblTb CEPTUMULMPOBAH U 3aperncTpupoBaH B OCY[apCTBEHHbIX pPeecTpax
cpeacTB n3MepeHuii Poccuiickoi depepaunn n ctpaH CHIM n gonylieH K NpYMEHEHUIO B 3TUX rOCyfapcTBax.

TUNNYHbIN KaslopMeTp (KaslopuMeTpuUyecKasi yCTaHOBKA) COCTOUT U3 CrieAYHOLWNX OCHOBHbIX YacTel:

- 6omba ansa ckuraHus B coope:

- Ka/IOPUMETPUYECKIUIA COCY/, C KPbILLIKOW;

* MeLlasika:

- TepMoCTarT:

- YCTPOIACTBO A/151 UBMEPEHUA TeMnepaTtypbl:

- YCTPOIACTBO A/151 3aKUraHusi Npo6bl.

Ha pucyHke 1 npuBefgHa npuHUMNManbHas cxema KaslopumMmeTpa K/lacCU4Yeckoro Tuna Ans onpegene-
HWA TENOTbI CropaHnsi GUOTONINB.

Mpu paboTe Ha aBTOMATM3NPOBAaHHbLIX KaslopumMeTpax Heob6xoaMmo cobiogaTb OCHOBHbIe TpebGoBaHus,
pernameHTMpoBaHHbIE HACTOSAWMM CTaHAapTOM, Kacaroluecs YC/OBUA FpagyvpOBKW, COOTHOLLEHUSI MacCbl
npobbl 1 o6bema 60M6bI, JaBEHNSA KUCIOPOAa, XUAKOCTU B 60Mbe, CTaHAapTHOW TeMnepaTypbl U3MepPeHNii
1 NOBTOPSIEMOCTM pe3yibTaToB (CM. npuioxeHune C).

"oCyAapCTBEHHbI CTaHAAPTHbIN 06paseLl.
MeXXrocyaapCTBeHHbI CTaHAAPTHbIN 06paseL.
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t — KpbllWKa TepMocTaTta. 2 — KOHTaKTHbIE JIPO00AA CUCTEMbI 3KUTraHust. 3 TepMoMETp. 4 — KaslopuMeTprUyeckuii cocys.
5 — TepmocTart; B — KaslopumeTpuyeckasi 6om6a; 7 — meLasika

PyicyHOK 1 — Ka/lopuMETp Kaccieckoro Tvna ¢ TePMOCTATOM W Ka/IOPUMETPUYECKOI GOMBOI A1 CKUraHmst

MocKo/IbKY YCNOBUS B NOMELLEHUN, TAe MPOBONST UCMbITAHUS (M3MEHEHWE TemMnepaTypbl, BEHTUASALMS U
[Ap.). MOTYT MOBMUATL HA NPEUM3NOHHOCTL Pe3y/IbTaTOB UCMbITaHWI, HEO6XOAUMO C/lefoBaTb PeKoMeHAaLUsAM
M3roToBUTENS NPY BbIGOpE MecTa A5t npruGopa.

OnucaHve o60pyaoBaHus A5t onpeAesieHnsl TeN/I0Tbl CropaHnst GUoTonnBa npueeaeHo e 6.2—6.8.

6.2 KanopumeTp C TepmocTaTtom

6.2.1 KanopumeTtpuyeckasa 6omba ansa cxuraHus

KanopumeTtpunueckas 60mba Ao/HKHa BblAEpXUBaTb AaBNeHVe, KOTOpOe CO3[aeTcs B MpoLecce cxura-
HUs. KOHCTpYKUMA 60M6bI NO3BOSIET 6€3 3aTPYAHEHUI YOaNSaATb U3 Hee Xuakue 1 TBepAable NPoAyKTbl cropa-
HUA. BOMOY M3roToBASAKOT U3 KNC/IOTOCTOMKOro Matepuana. BHyTpeHHMi 06bem 60M6bI cocTaBnsaeT oT 250 oo
350 cm*.
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MNpepynpexgeHne — Kanopumetpuyeckas 6omba npencraBniseT coboi Cocyf BbICOKOrO AaBfeHUs W.
4TOObI U36EeXaTb aBapun, Npu paboTe C Hell Heo6XoAUMO CO6/TIAATb OCTOPOXHOCTb N TPEOBOBAHUSA NHCTPYK-
unm mnsrotoButenein. CnenyeT perynsipHo nNpoBepsATb YacTu 60MObI O/11 OO6HAPY>XEHUS M3HOCA M KOPPO3UW.
Ocob60e BHUMaHVe HeOH6X0AUMO YAeNnsaTb COCTOSAHUIO pe3bbbl Ha KpbILKe N Ha Kopnyce 60M6bl. Mpu padoTe ¢
HECKOJIbKUMWN OHOTUMNHbIMM 60M6aMn HEO6XOAMMO CneguTb 3a MapKUPOBKOW yacTeli 60mM6. 3ameHa yacTeii
MOXET NPUBECTM K HECHACTHOMY CJ/lyyato.

6.2.2 KanopumeTpuueckuii cocys,

KanoprMeTpuyeckmii cocys, N3roToB/ISOT U3 HepXaBetolero Mmatepmana. OH MMeeT NOSIMPOBaHHYH No-
BEPXHOCTb U TEM/ION30/TUPYIOLLYHO KPbILLKY.

Cocypn BMelaeT A0CTaTOYHOE KOIMYEeCTBO BOAbIl, UTOObI NO/IHOCTbLIO NOKPbLITL 60MOY MNpu NepemeLLnBa-
HUM BOAbl B cocye. Ecnn KpbllKa HEM/I0THO 3aKpbiBaeT KasIOpUMETPUYECKUIA cocy, TeMnepaTypa BoAbl B
cocyie MOXET CHMXaTbCS 3a CYeT McrnapeHns BoAbl, YTO MPUBOAMUT K YBE/IMYEHUIO NPOAO/HKUTENLHOCTU F1aB-
HOro Nepnoja N NCKaXXEHNIO Pe3y/ibTaToB UCMNbITaHWS.

6.2.3 Mewanka

Melanka A0/HKHA 6bITb OTPEry/iMpoBaHa Tak. YToObl 06ecneynBaTb MOCTOSAHHYHO CKOPOCTb BpalleHUs.
YacTb Mellankuy, pacnosiokXeHHas HUXe KPbIWKW TepMocTara, AOo/hKHa ObiTb M3roToBMieHa U3 martepuana c
HW3KO TeNSIONPOBOAHOCTBLIO U/KMN UMETb MasTyto Maccy, YTobbl CBECTU K MUHUMYMY Nepegadvy Tenna K cucTte-
Me UM OT Hee. ATO 0COBEHHO BaXKHO, KOF4a OCb MeLlasiku HENOCPeACTBEHHO KOHTAKTMPYET C ee MOTOPOM.

MpumeuyaHne — CKOpoCTb NEPEMELUMBAHUS BOAbl B KAJOPUMETpax [JO/bkHa ObiMb AOCTATOMHO  GOJIBLLON, UTO-
6bl B Mpouecce 6bICTPOTO MogkemMa TemnepaTypbl KasiopumeTpa 8 OTAeNbHbIX €ro Toukax He BO3HMKa/Io neperpesa W obe-
CreYm Baioch BbipaBHUBaHKE TEMMNEPATYPb a KaJIopPYMETPUUECKOM cocye He Gonee uem 3a 10 MyH (TnaBHbIv nepurogn).

6.2.4 TepmocTaTt

TepmocTaT (BogsHasa pyb6allka, KOXyX C BOAOW) B K/1aCCUMYECKOM KanopuymeTpe npeacTaBfisieT coboli
OBYCTEHHbI MeTannnyecknii cocys, ¢ ABOVHbIM AHOM U KPbIWKOW (pucyHok 1). MpocTpaHCTBO MexAay CTeH-
KamMu 3anosiHAKT BOAOW. B TepmocTar nomellaoT Ka/lopuMeTpuyeckuii cocys ¢ 6omM60ii. Bo3aylwHbIA 3a30p
MeXAy Ka/lopMMeTPUYEecKUM COCyA0M 1 TePMOCTATOM cocTaB/sieT npmubnmsntenibHo 10 mm.

B 3aBMCUMOCTM OT yCTpOIlicTBa TepMocTaTa pas3inyarT KaslopuMeTpbl M30NepU60INYecKoro (M30Tepmu-
YecKoro) n agmabaTnyeckoro TUMoB.

B KanopmnmMmeTpax n3oTepmMmmyeckoro tmna 6osiblias macca BOAbl B TepMOCTaTe N BbICOKasd TEMN/TIOEMKOCTb
obecrneurBaloT NOCTOAHCTBO TeMMNepaTypbl B TEPMOCTaTE Ha MPOTSXKEHUU BCEro UCMbITaHWA. B coBpeMeHHbIX
npnéopax mloTepmMmyeckas pyballika CHabXeHa cCpeACTBOM ANS nognepXaHusi NOCTOSIHHOW TemnepaTypbl C
norpewHocTbio $0.1 K. Kputepun yaoBneTBoputesibHOM paboTbl TepMocTaTa 3TOro Tuna AaHbl B NpU/Ioxe-
Huu B.

8 kasopumeTpax agmabaTMUecKol Tuna MPOLECC MPOTEeKaeT MNpakTuyeckn 6e3 obmeHa Ternsia Mexay
KanopuMeTpMUeCcKMM COCYAIOM 1 OKpPYXXaloLeil cpefoi, T. K. BO BpeEMS OMnbiTa TeMnepaTtypa BoAbl B TepMOCTa-
Te aBTOMaTM4YeCKn NOALEPXKMBAETCA TakoM Xe. Kak B Ka/IOpMMeTpUYeckom cocyge. [151s 3To B TepMmocTar no-
MeLLaloT 3M1eKTPOAbl UM NOrPyXHbIE HarpesBaTenu U Melwasnku. [lonyckaeTca oTcTaBaHve TemnepaTypbl BOAbl
B TepMoOcTaTe nocsie 3axuraHmsa npobbl He 6onee yem Ha 0.1 K. Mocne ycTaHOB/EHNS paBHOBECUSI B CUCTEME
CKOPOCTb M3MEHEHMS TeMMepaTypbl BOAbl B TepMOCTaTe He Ao/MkHa npeBblwaTtb 0.0005 K/MuH. Kputepumn yao-
B/1IeTBOPUTE/NILHOW PaboThl TepMoOCTaTa aanabaTrmyeckoro Tvna gaHbl B NPUAOXKeHUN A.

6.2.5 YCTpOWNCTBO AN N3MepeHNs TeMnepartypbl

C uenbio n3mMepeHns nogbemMa TeMnepaTypbl UCMNOMb3YOT NPUGoPbI C LeHol aeneHus 0.001 K. no3so-
nawowme onpefenatb U3MEHeHNA TemnepaTypbl B uHTepBanax oT 1.5 K go 3 K. ¢ norpewHocTbio He 6onee
0.002 K.

PaspeLuatoLast Cnoco6HOCTb Nprbopa A/1s M3MepeHns Temnepatypbl AO/HKHA 6bITb He Xyxe 10~4 K.

ABCONIOTHYIO TeMMnepaTypy BoAbl B K&JIOPUMETPUYECKOWN CUCTEME M3MEPSIOT C NMOrPeLLHOCTbLIO He 6osiee
0.1K.

YCTPOWCTBO A1 U3MEPEHUS TeMMNepPaTypbl AO/HKHO UMETb SIMHENHYHO UMM BGNN3KYHO K IMHEHOW 3aBUCK-
MOCTb BbIXOAHOI CUrHasia OT M3MEHEHNS TemnepaTypbl B TOW 06nacTn TemrnepaTyp, € KOTOpPOl 3TO yCTpoW-
CTBO MCMO/b3YIOT.

B kauecTtBe anbTepHaTnBbl TPAANLUNOHHBLIM CTEK/TAHHBbIM PTYTHbIM TEpMOMETPaM MOryT ObITb UCMNOJ/1bL30-
BaHbl TakMe AaTtyMKu TemMrepaTypbl, Kak N1atmHOBbIe TEPMOMETPbI CONPOTUBI/IEHNS, TEPMUCTOPbLI, KBapLueBble
KpUCTa/I/INYECKNE pe30HaTopbl U T. [.. KOTOpPble B COYEeTaHUM C NOAXOAAWMM MOCTOM COMPOTUBNEHUS, HYIb-
[EeTEKTOPOM. YaCTOTOMEPOM WAV APYTMM 3M1EKTPOHHbLIM 060pyAOBaHMeM CNOCOOHbI 06ecneunTb HeEO6Xoau-

MY TOYHOCTb U3MepPEeHMUi. KpaTkocpoyHast NOBTOPSEMOCTb MOKa3aHWUi YCTPOMCTB Takok Tuna AO/HKHa ObiTb
7
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0.001 K nnu Bblwe. L0NrocpoyHbIli gpelich BbIXOAHONO CUrHasia B TEYEHME LUECTU MEeCSILEB 3KBUBa/IEHTEH
M3MEHEHNIO TeMnepaTypbl He 6onee yeM Ha 0,05 K. [laTunky € JIMHENHONM 3aBUCUMOCTbIO BbIXOAHOIO CUrHana
(oT TemnepaTypbl) MEHEE NOABEPXKEHbI €0 MCKaXEHMUIO, BbI3blBaloLLEMY MOrPeLlHOCTb B KaJIOPUMETPUYECKUX
N3MepeHnsIX, YeM HeJIMHelHble AaTUnKu.

PTyTHble CTEK/IHHbIEe TepMOMETpPbl A0/DKHbl COOTBETCTBOBaTb TpebGoBaHusM ISO 651, ISO 652 wam
FOCT 28498. [lns cuMTbiBaHMs TeMnepaTtypbl C TPEOGYEMOI TOUHOCTLIO MCMOMbL3YOT Nyny NPUGAN3NTE/IbHO C
NATUKPATHBLIM YBENUYEHNEM.

C uenblo NpefoTBpaLLEHMS 3a/IMMaHnsa CToN6MKa pTYTH (CM. 6.4) MCNOMb3YIOT MexaHU4eckuin Bubpartop
ONS Nerkoro nocTykMBaHus no TepMomeTpy. Ecninm Tako mMexaHu3M HefdoCTyreH, nepen CHATUEM MnoKalaHwui
Nno TepMOMETPY NOCTYKUBAIOT PYKOIA.

6.2.6 Lenb 3axuraHmsa

MuTalolee HanpshxeHve Lenu 3axkunraHnst ot 6 ao 25 B o6ecrneymBaloT OT UCTOYHUKA MEePeMEHHONO ToKa
yepes NOHWXaKLWNi TpaHcdopMaTop UM MCTOYHMKA NOCTOSAHHOIO TOKa B BuAe anekTpobartapeit. XenaTenb-
HO BKJ/THOUUTb B LieMb CBETOBOI MHAMKATOP O/19 KOHTPOSA NoAa4vn 3/1eKTPO3IHEPTUN.

Mpu NpoBeAeHMN 3aXUraHuUsi BPYYHYH) HeEOo6XoauMo cobniogaTb TpeboBaHUs 6Ge30MnacHolr paboTbl C
3neKTpoobopygoBaHMEM.

6.3 Turenb

[na cxvraHnsa npo6 Mcnonb3yT TUMM U3 KBapua, XPOMOHMKEsIeBOro crnsasa, NaaTuHbl UAn Apyroro
XMMUWUYECKN MHEPTHOTo MaTtepuana.

Turenb fO/MKEH MMeTb AnamMeTp oT 15 go 25 MM, N1I0CKOe OCHOBaHMe 1 rny6uHy npnéamn3ntesibHo 20 MMm.
KBapueBble TUINN AO/DKHBI UMETb TOJILLMHY CTEHOK NPUGn3nTesibHO 1.5 MM. a MeTaslsinyeckne — npuomsu-
TesibHOo 0.5 mm.

Ecnu nocne cxuraHnsa npobbl B 60M6e 06Hapy>XMBaKT Caxy, TO A/ MOCNeayWmxX NCNbITaHUI Npoobbl
MOXeT 6bITb UCMOJ/Ib30BaH HEOObLIOK NAATUHOBLIA UAN XPOMOHMKENEBbIN TUre/lb C MaJIOi MacCoW, Hanpu-
Mep TOLUMHO cTeHoK 0.25 MM. AnameTpom 15 MM 1 riAyBuHON 7 MM.

6.4 Cwucrtema g5 HanosiHeHNsi 60Mb6bI KNCTOPOLOM

6.4.1 Perynsatop gasnenHus (peAyKTop) ASs1 KOHTPOISA 3a HanoJsIHEHNeEM 60MObI KUC/TOPO40M.

6.4.2 MaHOMeTp (AnanasoHOM M3MepeHuii 0—5 MMa) aAna M3MepeHus AaBfieHUst B 6omMb6e C norpeL-
HOCTbHO + 0,05 MIMa.

6.4.3 TlpegoxpaHUTeNbHbIN KnanaH unn AUCK-npepbiBaTesb, YCTAHOB/IEHHbI Ha IMHUK NoAa4vn KACNOo-
poaa B 60MOy 1 cpabaTbiBatowmii npy gaBneHnu 3.5 MlMa. gnsa npegoTBpaweHns nepenosiHeHnst 6oMobil.

MNpeaynpexaeHne — OGopyaoBaHWe A1 paboTbl C KACMOPOAOM MNPV BbICOKOM [AaBfieHUU cregyet
npeaoxpaHaTb OT HE(PTENPOAYKTOB U CMa3ku (B COOTBETCTBUM C UHCTPYKLMEN NO 3KcnyaTaumm npuéopa Mo-
XeT 6blTb UCMO/Ib30BaHa BbICOKOBaKyyMHasi CMa3ka, peKOMeHAoBaHHas npou3BoanTenieM). He nposepsiite 1
He rpaayvpyiite MaHOMeTp YrieBoA0POAHBIMU XUAKOCTSAMM.

6.5 Tanmep

Tal‘/’lmep AO0JKEH NoKa3blBaTb MUHYTbI N CEKYHAbI.

6.6 Becbl

6.6.1 Becbl aHanuTn4yeckne nabopaTtopHbie no FOCT OIML R 76-1 ¢ npeaenom AonyckaemMon norpetu-
HocTu + 0.1 mMr ansa B3BewrBaHMA Npo6bl, 3anana n T n. (cm. 8.2.1).

Ecnn macca npo6bl meHee 0.5 I, pekoMeHAyeTCs UCMO/Mb30BaTb BeCbl C NpeaesioM [OMYyCKaemolr no-
rpewHocTn + 0,01 mrno NOCT OIML R 76-1.

6.6.2 Becbl nabopartopHble no FOCT OIML R 76-1 ¢ npegenomM gonyckaemoi norpewHocTtn £ 0.5 r ans
B3BeLUMBaHMA BOAbl B Ka/IOPUMETPUYECKOM cocyne (ec/im HET BO3MOXHOCTU OTO6paTb HEOOXOAMMbIV 06bEeM
Be/lbl C TpebyeMoii TOYHOCTbIO, CM. 8.3).

6.7 TepmocTaT (NOCTaBMSAETCA OTAE/IbHO OT Ka/lopumeTpa) AS XpaHeHus BoAbl. AUCTUNNVMPOBaHHYHO
Boay (5.4.7) ANA HanoJ/IHEeHUS KaJIOPUMETPUYECKOro Cocyfa MOoAroTaBNMBAlOT Nepes KaxAabIM WCMbITaHueM,
ycTaHaBMBasi 3ajaHHy0 TeMmnepaTypy C NorpeLHocTbIo He 6osiee £ 0.3 K (cm. 8.3).

6.8 Tlpecc MexaHWYeckMiA WM TWOPABIMYECKAA O/19  W3TOTOB/IEHNS OPUKETOB  AMAMETPOM  NPMGAM3u-
TenbHo 13 MM 1 Maccoid (1,0 £0.1) r.

8
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7 MpurotoBieHne NPoobI 418 UCTbITAHUNA

Mpo6bl 6GuoToNNBa AJ/1S1 OnpeAeneHns TENI0Tbl CropaHusa oTéuparoT no ctaHaapTy [1] u gocTaBnsalT B
nabopartoputo B oneyaTtaHHOM repMeTUYHO ynakoBKe UKW KOHTeliHepax.

MNpo6a 6uoTonsMBa, nNpefHa3HavyeHHas O715 onpefeneHns Tenjo0Tbl CropaHus, npeacTtaBniseT co6ol
Npo6y AN 06Lero aHasmsa (M3Me/IbUeHHYHO [0 MPOXOXAEHUA Yepe3 cuTo ¢ pasmepom oTteepctuii 1.0 mm),
npuroToBfieHHyt no FOCT 33255. MNpoby nepemelnBaloT U AOBOAAT €€ BNaXHOCTb A0 COCTOSAHUS paBHOBE-
cus ¢ atmocdoepoit nabopartopun.

Onsa mHormx BngoB 6uotonsivBa Heobxoguma npoueaypa oTAesIeHNs Mesiovn C NOMOLLbIO CUT C pasme-
pom oTBepcTuii meHee 1.0 mm (0.5 unm 0,25 Mm), 4TO NO3BOISAET 06ECNeUnTb HEOBXOAUMYHO MPELM3MOHHOCTb
pe3ynbTaToB 1 NOJIHOE CropaHue.

Bcneactemne mason NSIOTHOCTU TBepAble 6uOTON/IMBa NMoABepralT MCMbITaHUSM B OpPMKETUPOBaHHOM
Buae. Bprketbl Maccoit (1,0 = 0.1) r nosy4YatoT ¢ Nomollblo npecca (6.8) nyTemM NpuioXeHUs gasfeHus, Ao-
CTaTO4YHOro A7 06pa3oBaHNsA KOMMAKTHOW 1 NPOYHON TabsieTkn. AflbTEPHATUBHO MOXHO NPOBOAUTL UCMbITA-
HVe 6MoTonnBa B BMAE NOPOLLKA, MOMELLEHHOrO B CropaemMyto ynakoBKy WUan Kancysy.

OZHOBPEMEHHO CO B3SiITMEM HaBECKW GMOTOMvBa ANS ONpeaesnieHnst Tens10Tbl CropaHus oTéuparoT Ha-
BECKU AN onpefesieHNs CoAepXaHus aHanMTuyeckon Bnarm no FOCT 32975.3, a TaKke Ansa onpegeneHns
30nbHOCTU no NOCT 32988.

CopepxxaHve aHa/IMTUYECKO BAarv NCnosib3yrT /19 BHECEHUS COOTBETCTBYHOLWMX MONPaBOK B pPe3y/ib-
TaTbl MCNbITaHWI aHa/IMTUYeCKOW Mpobbl. Ecniv cogepxaHve Bnarn B aHanvM3vpyemor npobe onpegenstoT
nosgHee, NPoby COXpPaHsItOT B HEGOJIbLLIOM M/IOTHO 3aKPbITOM KOHTEHepe.

O6uyto Bnary onpeaenstoT B NocTynueluel B nabopatoputo npobe no FOCT EN 14774-1.

8 KasnopumeTpuueckas npoueaypa

8.1 O6ume NooXeHUs1

KanopumeTpuyeckasn npoueaypa CoCTOUT U3 ABYX OTAENbHbIX ONpeaesieHnii, NPOBOAMMbIX B O4MHAKOBbIX
CTaHOAPTHbIX YC/1I0BUAX: CXUraHUsi 6EH30MHON KUCOTbI N CKUraHust buotonsimea. 3T0 NO3BOJISIET YCTPaAHUTL
B/INSIHME CUCTEMATUYECKUX MOrPELLUHOCTEN, CBA3aHHbIX, HanpuMep, C HEKOHTPO/IMPYEMbIMW MOTEPSIMU Tenna,
KOTOpbIe HE MOTYT ObITb YUYTEHbI NPU OLLEHKE 1C-
npassieHHOro nogbemMa Temnepatypbi (0). TeunepaTyps

OTgenbHOe ornpegeneHne CcocTouT U3 4
NO/IHOTO (KO/INYECTBEHHOIO) CXUIaHNSA HaBEeCKU §
B 60M6€e Moj, BbICOKMM AaBfieHMeM Kucnopoga, &
aHasIM3a NPOAYKTOB CropaHusi U onpenesieHns
N3MeEHeHNS TemnepaTypbl BoAbl B Kaslopume-
TPUYECKOM cocyfe.

M3mepeHunsa TemnepaTypbl BOAbl, HEOOXO-
OVMble ON151 OUEHKW MCMpPaB/IEHHOro nogbema 1 2 3
Temnepatyps! (0), npoBogAT B TeueHne Havaslb-
HOro nepuoga, r/naBHOro nepvoga (BpemMeHn
NPOTEKaHMs1 peakuun) U KOHEeYHOoro nepuoga
(pucyHok 2). Ana agnabaTtnyeckoro kajopume-

Tpa NPOoAO/DKNTE/TIbHOCTb HA4YaU/TbHOIo U KOHeuY- " 4

HOro nepunoaos onpegendaeTca UCKNHYNTesibHO

BpeEMEHEM, HEO6XO,CI,I/IMI:>IM AnA BblpaBHUBaHUA et
TemMrnepartypbl B CUCTEME [10 U NOC/Ie 3aKUTraHus Bpmwes
NpPoObl COOTBETCTBEHHO (CM. NPUIOXKEHME A). 4 — HavanbHas Temnepartypa [faBHOl nepuofa; t; — koHeuHas Temnepa-

Typa rnasHoro nepuoga; f| — Temnepartypa TepmocTtarta (koxyxa); | — Ha-

Ona  nsonepubonuuecxmx (M30TePMUYECKUX) 2 "~ @
yasbHbIii Neprog. 2 — rnasHbIil Neprog; 3 — KOHOUHbIV nepuog. 4 — 3a-

KaJIopuMeTpPoOB 1N KaJIOpUMETPOB OO0 cTaTuye- KUTanue
CKUM TUMOM KOXYyXa B Ha4Ya/lbHbI/ U KOHEYHbIN

nepuogbl A0/HKEH YCTAaHOBUTLCSA YCTOWYMBLIN PucyHok 2 — Mpodonnb n3mMeHeHyst TeMnepaTypbl BOAbl B Kas10-
paBHOMEPHbIN TEM/I00OMEH B KasloOpMMeTpuye- PUMETPUYECKOM COCY/E M30MeprboIMUECXoro KauiopuMeTpa npu
CKON CUCTeME, UYTO MO3BOJIAET OUEHUTb UCTUH- TemMneparype TepMmocTtarta Bblillie KOHEYHol TEeMNePaTypbl B Kas10-

HOe KOMIMYeCcTBO Ternna, KOTOPbIM 06MeHNBatOT- pUMETPUHECKOM cocyne
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CA KaJIOpUMETPUYECKMIA cOocy, U TepMocTaT B /1laBHOM Nepuoae, Koraa NpoucxoauT cropaHue npobbl. 3To
TpebyeT 6osibLUe NPOAO/HKUTE/TIBHOCTU HAYa/IbHOK 1 KOHEYHOrO NeproAoB (CM. NpuioxeHue B).

B npouecce cxuraHus HaBeCcKu GMOTOM/IMBa BEPXHSs YacTb G60MObI HarpeBaeTCs CU/IbHEE APYruX ee
yacTeli, NO3TOMY HEO6XOANUMO WUHTEHCUMBHO MEpPEMeLUMBaTL BOAY B KaJIOPMMETPUYECKOM COCyAe, YTOObI npu
ObICTPOM HarpeBe CUCTEMbI TeMMepaTypHbIi rpagueHT BoAbl OCTaBasicsl NpveMsieMbiM. Mellasika AosKHa pa-
60TaTb CTabW/IbHO B TEYEHME BCErO UCMbITaHUs A1 NoAAepXXaHNs MOCTOSAHHOW CKOPOCTU NepeMellnBaHus.

MpX UCNbITAaHUN HEKOTOPbLIX BUAOB 6UOTON/IMBA NMOCTOSAHHO MPOUCXOAUT HEMOJIHOE CropaHWe HaBECKMU
13-3a TO0. YTO BOCM/IAMEHEHME COMPOBOXAAETCS B3PbIBOM. py 3TOM B TBEPAbIX NPOAYKTax cropaHus o6Ha-
PY>XMBaOT HECTOPEBLLME YacTuLbl NPO6bI UK caxy. [aa Toro, 4Tobbl 4OCTMYb MOJIHOK CropaHust Taknx Npoo,
NPUMEHSAIOT Ccrieaylolmne cnocobbl: CMeLMBaOT HaBECKY C M3BECTHbIMW KOMMYeCTBaMM BCMOMOraTeslbHO
BewecTBa (5.3); 06epTbIiBalOT HAaBECKY B OYMadkKHYIO casipeTKy; NMOMeELLAaoT HaBeCKY B Karicysy; WUCMONb3YoT
3anan 13 XJ/I0NKOBOW HUTU: UCKNKO4YaloT fobasrieHMe BoAbl B 60MOY nepepn, UchbIiTaHMEM; 3amno/IHAKT GOMOY
KWCNOPOAOM [0 MEHbLUETO AAaBJIEHNS.

BcnomoratensHoe BewecTBO (5.3) A0/MKHO ObITb XMMUYECKU YCTOMUYMBBLIM, UMETb U3BECTHbI COCTaB U
CTeNeHb YNCTOTbI, UMETb HM3KOE AaBJfIEHVE Mapa M TOYHO YCTaHOBJ/IEHHYKO TEMJIOTY cropaHus. TensoTa cro-
paHus BcromoraTesibHOK BeLlecTBa A0/KHa OblTb YCTaHOB/IEHA C TOUHOCTbIO He MeHee 0,10 %. KonnyecTBo
BCMNOMOraTe/NIbHOIrO BELLECTBA AO/DKHO ObITb MUHUMa/IbHBLIM, T. €. He 60slee TOro, KOTopoe HeO6XoaMMO A
[OCTUXEHUSA MOMIHOTO CropaHuns npo6bl. KosimyecTBO Tensa, BblAe/IMBLUEECS 3a CHET CropaHus BCromoraresib-
HOO BeLLecTBa, He AO0/MKHO MNPEBbIWAaTb MNOMIOBMHLI BCEro Tensa, BblAeNUBLUEOCA NPU UCMNbITaHMKU. OnTu-
Ma/ibHOE€ COOTHOLLEHME Macc Npobbl M BCNOMOraTe/lbHOro BELECTBA 3aBUCUT OT CBOWCTB aHa/IM3NpPyeMoro
6noTonnnBa, U ero oNpPeaensoT 3KCNepUMEHTa/TbHO.

Maccy fo6aBnsieMoro BCroMoraTesibHOK BeLlecTBa crieflyeT onpeaensaTb HACTO/IbKO TOYHO, HACKO/IbKO
3TO BO3MOXHO, YTOObI NPaBU/IbHO OLEHUTbL K0 BKNa B BblAE/IMBLUEECS NPU UCMbITAHMM TeMNI0. 3TO 0COBEHHO
BaXKHO, EC/IN B Ka4eCTBe BCNOMOraTe/lbHOro BeLeCTBa MCNO/b3YOT YINEeBOAOPO, TenoTa CropaHmsi KOTopo-
ro 3Ha4YnTesIbHO Bbllle TeN/10Tbl CropaHnsa 6uoTonsiMea.

8.2 TlMoprotosBka 60MObI K NPOBEAEHUNIO UCMbITAHNA

8.2.1 O6waa npouyeaypa

HaBecky npobbl 6uoTtonnvea B BUAe 6puketa nam nNopoLLKa, MOMELLEHHOTO B CropaemMyto YNakoBKy U/v
Kancyny, B3BelMBaloT B TUI/1e C TOYHOCTbIO A0 0.01 % macchl Npo6bl UK Bblle. 3TO O3HAYaeT, YTO HaBeCKy
1r (cm. 9.2 1 10.2) B3BeWMBAIOT C NpenesioMm Aonyckaemor norpewHoctr + 0.1 mr. OnpegenstoT Maccy npo-
BONIOKM Ana 3axuraHma (5.2.1) n xnonyatobymaxHoii HuTn (5.2.2) ¢ Tem xe npeaesioMm AOMNyCKaemMon norpeL-
HOCTW B3BeLNBaHNA AN A1 BCEX UCTbITaHUA NPUHUMAIOT UX MacCy NOCTOSAHHOW (cM. 9.4 1 9.6.1).

3aKpennisoT TYro HaTAHYTYIO MPOBOJIOKY 3aXUraHusa Mexay anektpogamu B 60m6e (CM. npymedaHue
Hwxe). MpoBepsT CONPOTUB/EHME Lenun 3axuraHms. 4na 60abwnHCTBa 60M6 3TO CONPOTUB/IEHNE HE AO/HKHO
npeebiwatb 5—10 OM Npyn U3MEPeHUN MeXAy ABYMS KiemmMaMu Lenn, BbIXOAAWMMN HapyXy B BEPXHel vactu
60MObI, NN MeXAY COeANHUTEbHbIM 32XKMMOM U30/IMPOBAHHOIO 3/1eKTPOAa U BEpXHen YyacTbio 60MObI.

MprBA3bIBAIOT UM HALAEXHO MPUKPENIAIOT X/10NYaTO6YMaXXHY HUTb K MPOBOJIOKE 3aXUraHus, nomella-
HOT TUreslb Ha NOACTaBKY M OMYCKalT HUTb B TUreslb, YTOObI MPON30LLSIO €€ CONPUKOCHOBEHNE C BPUKETOM U/n
Karncynoii. NonoxeHue TUrAs B co6paHHON 60Mb6e [OMKHO ObITb CUMMETPUYHBLIM MO OTHOLLUEHUIO K CTEHKaM
60MO6bl.

MpumeuyaHne — ECM NpOBOMOKA /19 3aKWrGHWS M3rOTOB/IEHA 13  3/IEKTPOMNPOBOAALLETO Marepana W cropaet
NP UCMbITAHWY,  CUCTEMY  3&KWIaHUsl  MOATOTAaB/MBAIOT  &/IbTEPHATMBHLIM  CMOCOGOM.  Mexay — 3/MeKTpofaMn  3aKpernsioT
6oflee [A/MHHYI0 MPOBOJIOKY, 4TOGbI M3 HEe MOXHO 6blUI0 CcAenartb OTKPbITY NEewIo. [ocie YCTaHoBKM TWMIA MET/Io  ony-
CKAlOT [0 COMPUKOCHOBEHWS] €e C GpYKETOM WM Kancynoil. B HEKOTOpbIX C/lyyasix MPOLEcC 3axuraHusi npoTekaeT  Crio-
KoliHee. Korga NpPOBO/MIOYHAS MET/IA  HAXoguTC Ha  HEeBOMbLUOM  PaccToimMn Hag, 6pukeToM Npobbl. Heobxogumo v3Gerath
MOGOTO  KOHTAKTA MeXZy NPOBOJIOKOM  3aXWraHus U TUIMEM, OCOGEHHO MPU  WCTIONb30BaHWM  METVVIMYECKOrO  TWMS, T. K.
370 MPMBOAMT K KOPOTKOMY 3aMblKaHWO B LEMW 3axuraHus. Bonee nogpoGHO MoaroToBka GOMObI K MCMLITAHMIO  U3/10XeHa
B VHCTPYKUMW K MP1GOpY.

Job6aBnsaioT B 60MbOy onpeaesnieHHOe KOAMYECTBO AUCTUI/IMPOBAHHOW BOAbl, KOTOPOE AO/MKHO 6bITb
OAVHaKOBbIM NpW rpagynpoBke npméopa v Npu ucnbiTaHum Toname (cm. 9.2). MNpu ucnblTaHum 6noTonNNve B
60M6Yy [06aBNsAOT, Kak npasuo. (1,0 £ 0.1) cm3 AMCTUNNMPOBaHHON BOAbI. 15 HEKOTOPbLIX 6GuUoTONAMB (M B
HEKOTOPbIX TUMax KaJIopMMeTPOB) MOSIHOrO CropaHNs MOXHO AOCTUYb, eCNn He [06aBnsaTb BoAy B 60MOY uin
NPUMeHNUTb BCrnomoraTenbHoe BelecTBO (5.3), cnocobCTBylOLEe CropaHuto Npobbl. B HEKOTOPbIX criyyasx
[O151 TOIHOTO MOT/IOLWEeHWs ra3006pa3HbIX NPOAYKTOB CropaHus yBeIMYnBaroT KOIMYECTBO ANCTUISIMPOBAHHOMN
BOAbl, o6GaBnsiemoli B 6omM6y (00 5 cm3).
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CobuparoT 60MOy M MeO/IEHHO 3anosIHAKT ee Kucsopogom Ao gasseHus (3.0 £ 0.2) MMa 6e3 BbITec-
HEHVS M3 Hee BO34yXa MNM CHavana npoaysatoT 60MOYy KMCNOPOAOM MpU OTKPbITOM BbIXOAHOM KjanaHe B
TeyeHue 30 C B COOTBETCTBUN C MHCTPYKLUMNE N3rOTOBUTENSA, @ 3aTeM M/1aBHO 3aKpbIBaOT BbIXOAHOW KianaH 1
3anonHsAT 60M6by kucnopogom Ao gasrneHvsa (3.0 + 0.2) MMa. 3ta npoueaypa A0/MKHA 6bITb OANHAKOBOW Npu
NPOBEAEHUN TPAAYMPOBKNA U UCMbITaHMA. Ecnv 60mb6a 3anosiHeHa KUCMIOpPoAoM A0 AaBsieHus Bbiwe 3.3 MMa.
ucrnbiTaHWe NpepbIBalOT U HAYNHAIOT ero cHavana.

MpenynpexaeHne — He HakoHsliTeCb HaZ 6OMGOW BO BPeMsi 3aMoJIHEHNSI ee KUC/TOPOAO0M.

Bomb6a rotoBa K yCTaHOBKE B K&JTOPUMETPUYECKUIA COCYA.

8.2.2 OC06EHHOCTM NUCMOJIb30BaHMs BCNOMoOraTesibHbIX BellecTB (5.3)

Mpwn po6aBneHnn XNAKOro BComMoraTesibHoro BewecTea

BpuYKeT NpPo6bl NMOMELLAOT B TUre/ib U B3BELLUMBAIOT. 6 TUrenb No Kanasam Ao6aB/isatoT XUAKoe BCroMora-
Te/ibHOe BellecTBoO, AakoT 6p|/|KeTy BNnTaTb XNAKOCTb, a 3aTeM TUresib BHOBb B3BeLLMBAKOT A/1A onpeaeneHnd
mMaccbl gob6aBKu.

Mpn fob6aBneH TBEPAOro BCrnoMoraTenbHOro BelecTsa

TBepable BcnomoraTesibHble BellecTBa (Hanpumep, 6GeH30MHYI0 KMCA0TY) UCNOAb3YHT MPU UCNbITAHUN
NOpoLIKOO6pa3Horo 6uotonsimea. CmMecb 6MOTONIMBA M BCNOMOraTe/ibHOrO BellecTBa MOcse B3BeLUMBaHUA
TwiatesibHO NepemeLwBaloT 1 NOMeLLaloT B CropaemMyto ynakoBKY UK Karcyny.

Vicnonb3oBaHmne cropaemoii ynakoBKn U/ Kancysi

8 cooTBeTCTBMM C MHCTPYKLUME M3rOTOBUTENS CropaeMble Karncy/ibl, cropaemasi yrakoBKa Uau cropae-
Mble TUIn (U3 XenaTuHa, aueTobyTmpara UM NoanaTuAeHa) ¢ TOYHO YCTaHOB/IEHHO TEMN/IOTOW CropaHust Mo-
ryT SsBNATLCA A06aBKOW A/1 06/1er4eHns cropaHms npobbl (NMbo B coveTaHmm ¢ 6eH30MHOM KucnoTolh). Mepes
ynoTpeb6seHMemM ux B3BelMBawT. [Mopolkoobpa3Hoe 6MOTONIMBO M TBepAoe BCMoMoraTesibHOe BeLLecTBO
TWaTeNnbLHO NePEMELLMBAIOT B YNaKOBKE UK KancyJsie nepes NCnbiTaHMEM.

8.3 TloarotoBka KanopumeTpa

JoBoaaTt Temnepatypy BOAbl ANS Ka/IOPUMETPUYECKUX UCMbITaHU 0O BblIGPaHHOIO HadaslbHOro 3Ha-
YeHUs Cc NpegesioM Aonyckaemoi norpewwHoctTn = 0.3 K 1 3anofiHsiT TpebyeMbiM KOMIMYECTBOM 3TOW BOAbI
KanopumMmeTpuyeckuini cocyp,. KonmyectBo BOAbl B KaJIOPUMETPUYECKOM COCyAe OO/DKHO O6biTb OAMHAKOBbLIM
O/ BCEX UCMbITaHN U oTndatbesl He 6onee yem Ha 0.5 r (9.6.1). MNpexae yem cocyn 6yaeT NOMeLLEeH B Tep-
MOCTaT. yb6exaaloTcs, YTO BHELUHAS MOBEPXHOCTb COCyda cyxas M uuctas. [omewarT cocyn, cogepxalinii
TpebyemMoe KONM4ecTBO BOAbI, B TEPpMOCTaT U yCTaHaBMBalOT B cocys 60MOy.

Ecnu B KanopumMeTpe U3MEPEHUS M pacyeTbl NPOBOAAT HA OCHOBE MOCTOSAHHOI 06LLEe Macchl Kasopu-
MeTpa (9.6.2). 1CNONbL3YIOT aNlbTepHaTUBHYIO Npoueaypy. B aTom ciydae cHadana ycTaHaB/MBalOT B COCY[ C
BOAOW 60M6Y M TOSIbKO MOC/e 3TOro NpPoBOAAT B3BelwmBaHMe. O6Lan Macca KaslopMMeTpMUyeckoro cocyga c
BeLOW 1 60mM601 B cbope fo/MKHA ObITb OAVHAKOBOM BO BCEX UCMbITAHUAX U OT/IMHaTbCA He 60n1ee yem Ha 0.5 T.

FoToBbIA K paboTe KasIOPUMETP AO/DKEH COAEpXaTb [OCTATOMHO BOAbl, UTOObI MOJSIHOCTLIO MOKPbLITH
BEPXHIOK MOBEPXHOCTb BOMObI U €€ KPbILLKY.

MpumeyaHne — BsBewvBaH/e BOAbl C NpefesioM [JOMyckaemoil norpewHocT + 0.5 r NpuMEHsoT, Korga aHep-
TETUHECKMIA SKBUBASIEHT KUTOPMIMETPA COCTaB/IAET Be/UMHY A0 10 kK.

Mocne norpyxeHuss 60M6bI B BoAy NPOBEPSIOT, HET /N yTeukn u3 Hee raza. Ec/nv rasoBble KianaHbl
He MOJIHOCTbIO MOKPbLIThlI BOAO, MPOBEPSOT NX Ha Ha/IM4YMe yTeuyek C MOMOLbI0 Kan/v BoAbl, HAHOCKMMO Ha
y4acTKu, He MOKpbITble BOAON. MNoacoeanHAIOT KOHTAKTHbIe MPOBOAA LENW 3aXWUraHns U yCTaHaB/IMBalOT Tep-
MOMeTp.

MpenynpexaeHve — Ecnu o6Hapy)xeHa yTeuka Kucrnopoga us 60M6bl, crefyeT NMpekpatutb MchbITa-
HMe. YCTPaHUTb NPUUYUHY YTEUKU U HaYaTb aHa/IM3 CHOBA. YTEUKM KMC/Iopoa NpeAcTaB/isiioT cO60i onacHOCTb
W NMPUBOASIT K OLUIMGOYHBIM pe3yribTaTam.

Bk/toyatoT 06opyAoBaHUE A1 LMPKYISUUM oXNlaxkaaloleli Boapbl, yCTPOCcTBa A/ KOHTPO/s Temnepa-
TYpbl. MELWASIKY U T. [I. U NPOBOAST NX PErY/IMPOBKY B COOTBETCTBUM C UHCTPYKLMER Mo aKcnayatauum npuéopa.
MpoBepsitoT NPaBUILHOCTL Pa6oThl Melasiki. O6bIYHO AN1S AOCTMXKEHUS YCTONUMBOro paBHOBECHOIO COCTOSI-
HUSI KA/IOPUMETPA, CHABXEHHOTO TEPMOCTATOM W/IM KOXYXOM, TpebyeTcst NpubAn3nTesisHo 5 MUH. He3aBUCU-
MO OT TuMa KajsiopumeTpa. Kputepun AOCTMXKEHUS PABHOBECHOIO COCTOSIHMSI 3aBUCSIT OT MpuHUMNa pa6oTbl

KautiopumeTpa (npuioxeHuss A n 8).
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8.4 CxwuraHue npobbl N U3MepeHVe TemnepaTypbl

Cpasy nocne AOCTMKEHUS PaBHOBECHOIO COCTOSIHUS KaJIOPUMETPa HauMHaloT CHMMAaTb MoKasaHuda Tep-
MOMeTpa ¢ ToyHoCTbio A0 0.001 K mnm Bblwe ¢ MHTepBasioM 1 MUH. 3TOro AOCTATOYHO AOJ/1S1 YCTAHOB/IEHMS
CKOPOCTWN M3MEHEeHUs TemnepaTypbl B Haya/lbHOM nepuoje v ANs NOATBEPXAEHUSA NMPaBUIbHOCTU paboThbl
agmabatmnyeckoi cuctembl. Ecnu TemnepaTypy WU3MEPSIOT C MOMOLbIO CTEK/ISSHHONO PTYTHOrO TEPMOMETPA,
TO NpuMepHO 3a 10 C OO KaXAOro CHATUSA MoKasaHui Mo TEPMOMETPY crerka nocTykmBatoT. [py cHATUKM No-
Ka3aHWi NoNoXeHne rnasa no OTHOLIEHUIO K LIKasie TepMOMeTPa AO/DKHO ObITb MOCTOAHHbLIM.

B KOHLe Ha4ya/IbHOro Nepmnoja, Koraa yCTaHOB/IEHA HavaslbHas TeMnepartypa r/1laBHoro nepnoaa, nomxu-
ratoT 3anas, U HauMHaeTCs MpoLecc ropeHnsa Tonamea. Llenb 3axunraHvs gepxar BK/IKOYEHHOW POBHO CTO/IbKO
BPEMEHW, CKOJIbKO TpebyeTcs, 4To6bl Nnomkeyb 3anasn. O6bIYHO TOK B LEenu aBTOMaTnyeckn NpepbIBaeTCs, Kak
TOJIbKO NPOBOJIOKA AJ151 3aKMUTIaHNSA Ha4YMHaEeT ropeTb Y YaCTUYHO NIaBUTCS.

MpenynpexaeHve — He HakMoOHsTECb Haf, Ka/lopMMeTPOM B MOMEHT 3aXuraHusi U B TeueHue 20 ¢
rocrne 3Toro.

Mpopo/mKaltoT CHMMaTh MokasaHus TepMoMeTpa C uHTepBasioMm 1 MuH. Bpems, cooTBeTCTBYyloLlee MMo-
Ka3aHWio TepMomeTpa /, ABMISETCA Ha4yasloM r/1aBHOro nepuoga. B TedyeHre HECKO/bKUX MepBbIX MUHYT nocrie
3aKuraHus, Korga Temneparypa nameHseTcs 6bICTPO, NPOAO/IKAOT U3MEPEHUA TemnepaTtypbl, HO NPU 3TOM
TOYHOCTb u3mepeHuii coctaBnsdet 0.02 K. BO306HOBAAKT M3MepeHMe TemnepaTtypbl C TOYHOCTbO 0.001 K
VAN Bblle cpa3y, Kak TOIbKO 3TO CTAHET BO3MOXHbIM, HO He Mo3)Xe YyeM yepe3 5 MUH nocne Havyasa rfaBHoro
nepuoga. Kputepmnun, no KOTopbIiM ONpeaenstoT NpoAo/HKUTENIbHOCTb HAYa/IbHOrO, MM1aBHOIMO N KOHEYHOrO re-
p1OAOB. a Takke HeobxoAMMOoe KONIMYECTBO U3MEPEHUI TeMnepaTypbl, NPUBeAeHbI B NPUIOXKeEHNSAX A n B.

8.5 AHa/n3 NpoAyKTOB CropaHus

Mocne 3aBeplUeHUss KOHEYHOTO Mepuofa U CHSATUS Heo6XOAUMOro Ko/MMYecTBa rnokasaHuli TepmMomeTpa
60M6Y BbIHMMAIOT N3 KAJIOPMMETPUYECKOro COCyAa, CHUXKAIOT AaB/ieHne, crieays MHCTPYKUUN U3roTOBUTESTS, U
CHMMAIOT KPbILWKY 60M6bI. BHMMaTEIbHO OCMATPUBAIOT BHYTPEHHIOKD YacTb 60MGbLI, TUTe/lb U TBEPAbI/ ocTa-
TOK C LENbl 0BHapPYXeHUsI MPU3HAKOB HEMOJSIHOIO CropaHus. Mpy Hasimuum B 60M6e HECTropeBLUMX YacTull
NPO6bI UM CaXU pe3ysibTaTbl 4AHHOIO MCMbITaHMs OT6packIBaloT. V3BNeKaloT 1 B3BELUMBAOT BCE HECTOPEB-
LUME KYCOUKM MPOBOJIOKM 3XKMUTaHNS

MpumeyaHne — [pyM MPU3HaKOM HEMOMHOTO CropaHist TOM/MBa  SBMISIETCA  MPUCYTCTBME  MOHOOKCWAA  Yre-
pogja B rasoobpasHblX MpoAyKTtax cropaHus. a3 MeasieHHO BbIMyCKaloT M3  60MObl, MPOMyckast €ero  yepes  MoaXOLsLLyO
VHOVKaTOPHYIO TpyOky, KOTOpas Mo3BO/IieT O6HapyUTb MPUCYTCTBME MOHOOKCMAA YIJiepoja W ompejesnTb  YpoBEeHb  €ro
KOHLEHTpauym.  KoHUEHTpaumsi MoHookcuaa yrepoga B raze 0.1 cw3gv3 npu  o6beme 6om6bl 300 CM3  COOTBETCTBYET
MNorpeLUHOCTI onpeaeneHyst NpuGM3uTebHO 10 k.

KonnyecTBeHHO NepPeHOCAT CoAepPXMMOe 6O0MObI B XMMUYECKNIA CTakaH C MOMOLLbIO ANCTUAIMPOBaHHOM
BoAbl. O6MbIBaOT BOAOM BHYTPEHHIOIO MOBEPXHOCTb GOMOBI 1 KPbILLKW, & Takke 3N1eKTpoabl U Turesib, cobupas
BOAY B TOT e CTakaH.

Mpu npoBefeHUN rpagyMpoOBOYHbIX UCMNbITaHWA B CMbiBE O60MObI ONpeaensitoT coaepXaHue a3oTHOMN
KUCMOTbl METOAOM MOHHOW Xpomartorpacguu (B BUAE HUTpaT-uoHa) B cooTBeTcTBUM ¢ EN ISO 10304-1 wnnu
pa36aB/iaioT CMbIB BOAOI A0 06bema npubnusmtensHo SO cm3 1 onpeaensoT cogepxaHne asoTHOW KUCOTbI
TUTPOBaHMEM pPacTBOPOM ruapokcuaa Hatpusa (5.4.3) ao pH npubnmsntensHo 5.5 nnn o 3MeHeHNa oKpacku
vHAMKaTopa MeTuI0Boro opaHxesoro (5.4.5).

Mpn onpegeneHun NONpaBoK Ha Cepy N a30THYHK KUC/OTY CMbIB 60MObI aHa/IM3NPYIOT B COOTBETCTBUN
C npoueaypamu, onucaHHbIMU HWXe [MeToAbl a)~C)]. N aKBUBa/IEHTHLIM MeTOAOM. Ecnn copepxaHne cepbl
B 6uoTON/IMBE M MNonpaBKa Ha a30THYI KWUC/OTY M3BECTHbl, aHa/In3 CMbiBa 60MObI MOXHO He MPOBOAUTbL
(cm. 10.2).

a) OnpeensatoT a30THYKO U CepPHYHO KUCNOTbI (B BUAE HATPAT-MOHOB U CY/1baT-MOHOB COOTBETCTBEHHO)
MeTOA0M MOHHOW XpomaTtorpadcum no EN ISO 10304-1.

b) CMbIB 60M6bI pa36aBnsAlT BOAOV A0 o6beMa NpuénuanTensHo 100 cM3 U KUNATAT 4N yaaneHus
Jnokcnpa yrnepoga. B ropsiuem coctosiHum CMbIB TUTPYIOT pacTBOpoM rugpokcuga 6apus (5.4.1). ncnonb3ys
B KauecTBe MHAMKaTopa pacTBop deHondgtanenHa (5.4.6). 3aTtem npunmeatoT 20.0 cm3 pacTBopa Kap6oHata
Hatpma (5.4.2). hunbTpylOT ewe ropsaynii pacTBop M MPOMbIBAOT OCafoK AUCTU/I/INPOBAHHON BOAOW. Korga
uNbTPaT OCTbIHET, TUTPYIOT E€r0 PacTBOPOM COMSIHOW KucnoTbl (5.4.4). ncnonb3ys B KavyecTBe UHAMKaTopa
pacTBOp MeTUNOBOro opaHxeBoro (5.4.5), UrHopmpysi Npu 3TOM N3MEHeHNe OKpacku doeHonpTaniemHa.
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c) Ecnun copepxxaHue cepbl B 6UOTON/INBE N3BECTHO, rOPSYMiA CMbIB 6O0M6bI NOC/E KAMNSHYEHUSA TUTPYIOT
Nno ynpoLEeHHOV npoueaype — pacTBopom rugpokcuga Hatpusa (5.4.3) e NnpucyTCcTBUM MHAMKaTopa goeHos1-
branenHa (5.4.6).

8.6 McnpaBneHHblii Nogbem TeMnepartypbl

8.6.1 Habnwopgaembiii NnogbEM TemMnepaTypbl

Habnopgaembii nogbem Temnepatypbl (™ - t) npeacTaBnsieT cO60M pPasHOCTb Mexay TemnepaTypoi B
KOHLIe (t;) 1 B HaYasle (B MOMEHT 3axuraHus npobbl. y r1aBHOro nepuoja.

8.6.2 W3onepnbonnyeckne KamiopumeTpbl 1 KAJIOPUMETPbI CO CTATUHECKUM KOXYXOM

8 nsonepnbonmMUeckmx (M30TepMUYECKNX) KaNloOPUMETPUUYECKMX CUCTEMAxX MNPuU pacyete MCMpas/IeHHOro
noabema Temnepartypbl BoAbl B KasiopumeTpuyeckom cocyge (0) BBogAT nonpaBKy Ha Tensioo6MeH Mexay
KasIOpUMETPUYECKMM COCYAOM M TEPMOCTATOM, T. €. MOMpPaBKy Ha TEM/I00OMeH Mexay KanopumeTpuyeckoii
CUCTEMOM 1 OKpy>aroLLeli cpenoi (/) B COOTBETCTBUN 00 CriefytoLein hopmy o

[N =exl,,. 1)

KanopumeTpuyeckass cucteMa MOXET TepsiTb YacTb Ternsia OT FOPeHUsl HaBeCKM WKW Mnorsowartb Tenso
n3BHe (PUCYHOK 2) B 3aBMCUMOCTU OT COOTHOLLEHUSI TEMMepaTyp € KaJlopuMeTpuyYeckom cocyae U Tepmo-
cTaTe B KOHUe onbiTa. B nepBom cny4vae HabnogaemMblii NOABEM TEMMNEPATYPbI OKa3biBAETCS 3aHWKEHHbIM U
nonpaBkKy Ha Tens1000MeH crnegyeT NpubaBnAaTb, a BO BTOPOM c/ny4vae Habniogaembli nogbeM TemnepaTypbl
OKa3bIBaeTCs 3aBbllWEHHbIM 1 MOMNPaBKy Ha TeEN/I00OMEH criefyeT BblUNTaTb

0=(-<)rAU @
CyllecTByIOT pasfinyHble MeToAbl oueHkn [/, .. Hanbonee o6WMMN N3 NCNOMb3YEMbIX ABASAIOTCA METO.,
PeHbo-MNdayHanepa n metog akcTpanonaymn AukkKn n co Ha.
MpumevyaHne 1 — Merog PeHbo-MhayHaepa aBTOMATUYECK —YUMTLIBAET UBMEHEHWSI COOTHOLLEHUSI Bpems—
TeMnepartypa /151 CUCTEM Pa3/IM4HOrO TUMa Y. CriefoBaTebHO, 6oree HaaeXeH 13 3TX ABYX METOZOB.
Hwxe npuBeaeHbl OKOHYaTesibHble (hopMy/bl pacyeTta M.
MeTog PeHbo-lNayHanepa

: 9. -9 .
Me* *(4 - * gl re 2 |: A. @)
rae T, — BPeMsi OKOHYaHWUSA r1aBHOro nepuoja, MyH;
I — Bpems Hayasa rnaBHOro nepvofa (Bpems 3axuraHus), MuH;
0 — CKOPOCTb U3MEHEHMSA TeMMNePaTypbl € KOHeYHOM nepuoge. K/MuH;
J; — CKOPOCTb M3MEHEHMS TeMnepaTypbl € Ha4aslbHOM nepuoge. K/MuH;
I, — cpeaHAs Temneparypa KOHeYHoro nepuoga. ¢C;
1 — CpefHsis Temnepartypa HadasibHoro nepropa. °C:
n — HOMep CAHOMMUIMYTHOIO UHTEepPBas1a B [/1aBHOM Nepuoae;
— HavyasibHas Temneparypa rn1aBHoro nepmoga (Bpems saxuranus). *C:
/, — KOHe4yHasa Temneparypa rnaBHoro nepmoga. °C;
ty — NoKasaHWA TepMOMETPa, CUMTbIBAeMble B TeHeHME [N1aBHOTO Neproaa ¢ nHTepsasioM 1 MuH (t, —

Temneparypa yepes O4HYy MUHYTY MOC/e Hadasna rnasHoro nepuoga. /,, = I,). °C.
MeTog akcTpanonaumm JUKKMHCOHa
A *0,(r, ~O*9i(h - T,). 4)
rae 4, n Qi — CKoOpoCTN N3MEHEHNA TeMNepPaTypbl B MOMEHTHI ij U T, COOTBETCTBEHHO (CM. MOACHEHUA K thop-
MyJsie pacyeTa no metony PeHbo-MNayHanepa). KIMuH:

T, — Bpewmsi, B KOTOPOe U3MeHeHne TeMmnepaTypsil (r, - T) coctaBnsiet 0.6 Habnogaemoro nogbLemMa
Temnepatypsbl ((, - ), MUH.

MpumeyaHune 2— AnbTEPHATUBHO TEMMepaTypa MOXET BbITb BblpaxeHa B ApYrux eguHuLax (cm. 3.6, npu-
MeyaHue 2).
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8.6.3 Aamabatnyeckme KasilopuMeTpbl
B agmabatnyeckux cuctemax Tensi000MeH HACTOMIbKO He3HauyuUTesIeH, YTO UM NMpeHebperaroT, N ucnpas-

NeHHbIN nogbem Temnepatypbl 0 paBeH HabAOAaEMOMY NogbeMy TemnepaTypsbl
9 = <>, (5)

MHTeHCVBHOE nepemeluBaHve NMpUBOAUT K PaBHOMEPHOMY M3MEHEHUIO TemrnepaTypbl B TeYeHue BCero
VCNbITAHNA N [OCTATOYHO /IErKO KOPPEKTUPYETCS, HO MOXET YBE/INUYNTb OOLLYIO NPOAO/IKNTENBHOCTL Habto-
OeHuli 3a TemnepaTypoii.

PacyeT ncnpassieHHOro nogbema temnepatypsl 0 B agmabatnvyeckoMm KanopumMeTpe € y4eTOM MonpaBKu
Ha apelic KOHeYHOW TeMnepaTypbl NpuBeaeH B A.5. npunoxeHune A.

8.6.4 TlonpaBKn TepMoMeTpa

Ecnn gns nsmepeHus TemnepaTtypbl UCMNO/b3YOT CTEKIAHHbLIA PTYTHbLIA TEPMOMETP, TO Npu onpejesie-
HUM HayaNbHOW TemMnepaTypbl /, U KOHEYHOI TeMnepaTypbl L, yUNTbIBAKOT NONPaBkW, yKasaHHble B CBUAETe b-
CTBe 0 NOBEpPKe AaHHOro TepMomMeTpa.

8.7 CraHpgapTHasa Temnepatypa

CTaHAapTHOVI TeMHepaTypoﬁ KaKAoro oTaes/ibHOro ncnblTaHnA ABJIAETCA KOHEeYHasa Temhnepartypa rnaB-
HOro nepuogar,.

9 [pagyvpoBKa KasiopumeTpa

9.1 CyWwHOCTb rpalynpoBKun

CxuraHve aTasIoHHOW 6eH30MHON kncnoThl (5.5) B cTaH4apTHBIX YC/A0BUAX A0 ra3o06pasHoro guokcuga
yrnepoga v Boabl B XUAKOW hase NO3BOISIET ONpeaennTb KOMIMYECTBO Tensia, He06XoA4MMOro oA N3MeHeHust
TemMnepatypbl BeAbl B KaJIOPUMETPUUYECKOM COCYAE Ha OAHY eAuHuLy. Knaccuyeckne KanopumeTpbl (pucy-
HOK 1) AOCTAaTOYHO AOJITOe BPEMS COXPAHSAKT HEM3MEHHbIMM CBOM XapaKTEPUCTUKN, TakMe Kak Macca (Tensio-
€MKOCTb). TeOMETPUSI U NOBEPXHOCTb TeM/1006MeHa. 3TO MO3BOJISIET NMPOBOAUTL FPafyMPOBKY NMPMOOPOB Kak
OTZAEeNbHYO0 CEPUIO UCMbITaHWI AN onpeaeneHnst 3HepPreTUUYeckoro aKBUBasieHTa kaslopumeTpa C.

MOCTOSIHHaA rPafyVpOBKN I HEe AO/DKHA CYLLECTBEHHO WU3MEHATbCS B TeYEeHWe O/INTESIbHOTO BPEMEHU
npu yCrioBUMW, YTO HE3HaAYUTE/IbHblE PEMOHTbI UAN APYTYE N3MEHEHUSI B CUCTEME KOPPEKTHO YUYUTbIBAKOTCA.
OfHaKo HeKOTOpble aBTOMaTU3MPOBaHHble Ka/IOPUMETPbI TPeGYIT 60siee YacTbIX PagyypoBOK, UHOrga —
eXXeHEBHbIX.

Cucrtematnyeckme MorpewHoOCT! MOryT BO3HUKHYTb, HanpuMmep, B pe3y/ibTaTe UcCnapeHusi BOAbl Kaso-
pyMeTpa. 6eCKOHTPO/IbHOIO TensI006MeHa U/nnn BcneacTBne AeddekToB, a Takke U3-3a OTCTaBaHUS CUCTEMBbI
yrpaB/fieHnst TeMnepaTypoil B aamabaTUUecKnx KaslopyMeTpax BO BPEMSI TOPEeHUs1 Npobbl. Taknme norpeLuHo-
CTW B 3HAUNTE/IbHOI CTENeHN KOMMNEHCUPYIOTCA NPy COBIKAEHUN OAMHAKOBbLIX YC/T0BUIA FpaynpoBOYHbIX MC-
NbITaHW U UCNbITaHWIi NPO6 TonIMBa.

9.2 BeH30liHas kucnoTta

9.2.1 Ycnosusa cepTudumkaumnm

3HaueHne TensI0Tbl CropaHns 3Ta/IOHHOM GEH30MHOWM KMC/IOThbl yCTaHaBNMBAKOT MPU CrieAyrowmX ycro-
BMSAX: Macca HaBeCKM GEH30MHOM KMCAO0Tbl cocTaBnseT 3 I Ha OAWUH ANTP BHYTpPeHHero o6bema 60M6bI (TO
Xe ycnoBume Ansa maccbl gobaenisiemon B 60MOy BOAbl): HadasibHOE gaBfieHne Kucropoga B 6ombe paBHO
3.0 MMa; cTtaHpapTHasa TemnepaTtypa paBHa 25 °C. MpoayKramMu CropaHusi SBMSIOTCA ra3oo6pasHblii Anokcus,
yrnepoga v Bofa B BUe XUAKOCTW, KOTOpas HacbilweHa ANOKCUAOM Yyriepoaa v HaxoguTcs B paBHOBECUU C
BOASHbIM NapoMm. B npofgykrax cropaHusi onpegenstoT a3oTHYI KUCNOTY, 06pasylowyrocsa n3 a3ota BO34yXa,
1 BBOAAT NonpasBKy Ha TeEM0TYy 06pa3oBaHMs N PacTBOPEHUS a30THOW KMCNOTbl. Ecnn rpagynpoBOYHbIE UC-
NbITaHWA BbINOJHAIOT B APYINX YCMOBUAX, TennoTa cropaHms 6eH30MHON KNCNOThl, yka3aHHasa B cepTudpmkare,
[0/DKHA O6bITb CKOppPeKTMpoBaHa. KoppekTpoBOUHbIe KO3hULIMEHTbI MPUBOSAT B cepTudukaTe.

9.2.2 Ycnosus rpagyvpoBKu

YcnoBusl rpaflyMpoBK/M NOSIHOCTbIO CO6/0A4AI0T NpU NOCAeAyroWwmnx UCNbITaHuAaX Tonsvea. [Ons 6om6
BHYTPEHHMM 06bEeMOM MpubanManTesnbHo 300 cm3 HaBecka 6eH30MHOW KMCoThl cocTasnseT 1 r v nepeg uc-
nbiTaHnem B 60M6Yy ao6asnsoT 1 cm3 Bogbl. [Ans 60M6 06beMoM NPUGIM3NTETbHO 200 cM3 NPeanoYTUTENBHO
NCrMosib30BaTh HaBecky 6eH30iHoN knucnotbl 0.6 1 1 COOTBETCTBEHHO YMeHbLUATh KOIMYECTBO BO/bI (Tak Xe
noCTynarT NPM UCMNbITaHMAX NPO6).
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MpunmeuvaHus

1 nMonpasky, yunTbiBaOLLME OTKIOHEHUS YCMOBWA rPafyvpoBKM  OT  YC/IOBUA  cepTudpmkaLmn, B3STble K3 TUMNOBOTO
ceptudvkata GEH30MHOM  KUCMOTbl, COCTaBAStOT (HA 1 GEH30MHOM KUCMOTbI): ANs  NepBOHAYasIbHOrO  AAB/MEHWS  KC/IOPO-
Ja B 6omMbe — 5 [Ox/MMa. gna Maccel Haeeckm — (1.1 [xir-awmd)t. ona maccel go6asnsiemoii Bogsl — (O.B  Ox/ovd)L.
[0/151 CTaHAaPTHOM Temnepartypbl ncnbimaHna — (-1.2 [hx/K).

2 Ecmm HauanbHoe faBneHvie kucriopoga B 6ombe coxpaHsieTca B npegenax (3.0 £ 0.3) MMa. a craHgapTHas Tem-
nepatypa — e npegenax (25 + 2) "C. nonpaBka, CBsi3aHHast C OTKIOHEHVSIMM [aBneHuss wwam Temnepatypbl OT  YCrioBui
cepTndovKaLm, coctas/iseT He 6oree + 3 [Hi/r v ee MOXHO He YunTbIBATb.

3 bBOrnbluee COOTHOLIEHVWE MacChl BOAbl M GEH30MHON KUCNOTbI, Hanpumep 5 cM3ff. SBMASETCA CYLECTBEHHbIM OTKIO-
HeHnem OT ycroBuiAi cepudpvkaummn. [na 6ombbl obbemom 300 cMm3 Takoe OTKIOHEHVE MPVBOAWT K 3aBbILLEHWI0 TErIoThl
CropaHusi GEH30MHOM KUCMOTLI, ykasaHHOM B ceptudhukare, Ha 11 D, B 6omGe o6bemom 200 cm3 oxuraHme 1.0 r 6GeH-
30/HOA KMCMOTbI B MpucyTcTBMM 5.0 cM3 BOAbl MPMBOAMT K 3aBbILLEHMIO YKAa3aHHOTO B cepTudkate 3HayeHnst Ha 20 [
Takoe 3aBbllleHMe pesy/bTara  Bbi3BaHO, [1aBHLIM  00pas3oM, YBE/IMYEHVWEM  KOMMYECTBA  [VIOKCUAA  YIlepofa, PacTBOpPeH-
HOr0O B xugkocTv. Ecrm npu rpagyvipoBke Begy B 6G0OMOYy He [O06aBMSOT, MOMyYalOT pesynbTarl, 3aHWKEHHbIA M0 CPaBHEHUIO
CO 3HaYeHneM, yKasaHHbIM B cepTudomkare, Ha 2 [Hxir.

9.3 JeiicTBUTENbHbIN pabo4unii Ananas3oH 3HePreTM4ecKoro aKBUBasieHTa kaslopumeTpa

Onsa yctoiiumBoii paboTbl KaslopymeTpa XenatesnibHO, YTOObl 3Ha4YeHue 3JHEPreTUYECKOro 3KBUBaJIEH-
Ta KaslopMMeTpa CYLEeCTBEHHO He MEHS/I0Cb MPU U3MEHEHUU KonuyecTBa GEH30MHOWM KUCNOTbl B npegenax
+ 25 %. OgHaKo Ha NpakTuKe 3TOro AOCTUYb He yaaeTcs. [na Toro 4To6bl 3Ha4YeHNe SHePreTMYeCcKoro aKBnBa-
NeHTa KaslopumeTpa OCTaBa/IoCb MOCTOSIHHbIM, HEO6XOAMMO OrpaHVNyYUTL Npeaenbl HabgaeMoro nogbemMa
TemMnepatypbl BOAbl B K&/IOPMMETPUYECKOM cocyfe. 3TOro MOXHO A06MTbCA, Nnoabupas mMacCbl HaBeCOK 61O0-
TonAnBa Tak. YTobbl NOABbEM TeMMNePaTypbl MPU X CXUTaHUN OCTaBa/ICA B YCTAHOBJ/IEHHbIX Npeaesnax.

UT06bI OLEHUTb. HACKOJ/IbKO 3aBUCUT 3HEPreTUYEeCKNin 3KBMBasIEHT KOHKPETHOrO KaslopumeTpa ¢ OT Mac-
Cbl 6eH30HON KMC/OThI, NPOBOAAT chneunasibHble UcnbiTaHnA. Maccy 6eH30MHON KMCNOTbl N3MEHSIOT B Npeje-
nax ot 0.7 go 1.3 r. npuyemM KONYECTBO UCMbITaHNA JO/MKHO OblTb HE MeHee BOCbMU. Maccy NpuanBaemoii B
60M6Yy BOAbI NPU 3TOM HE MEHSIIOT.

[Ons npoBepkn rpagynpoBaHHOM Ka/IOPUMETPUYECKOW CUCTEMbI CXUIalOT GEH30MHYKO KUCAOTY, Kak He-
N3BECTHOE BeLeCTBO. NPOBOAAT TPWU UCMbITAHNSA C HaBeckamn 6eH30MHOM KMCoTbl Maccol oT 0.7 o 1.3 r un
CcpaBHMBAOT cpegHeapudMeTUYeCKnii pe3ybTaT 3TUX UCNbITaHWi C TENI0TOM CropaHuns, ykasaHHol B cepTu-
thukaTe. 3T0ro 06bI4YHO ObIiBaET AOCTATOYHO, YTOObI YCTAHOBUTL MOCTOSAHCTBO SHEPreTUYECKOK 3KBUMBasIeHTa
KanopumMmeTpa e AaHHOM AuanasoHe BblaesieHus Tenna. OTK/IOHeHWe pe3ynbTaTtoB onpefesieHns TennoTbl
CropaHusi B CTOPOHY 3aHWKEHWUS MPU CXUraHWM HaBecOK C 6osiblueli Maccoi cBuaeTesibCTBYeT O TOM, 4UTO
npu CXMraHm 60NbLUMX HaBeCcOK 6eH301HOM KMCMOThl 3HaYeHNe C yBennumBaeTcs. B nepByto oyepeab peko-
MeHAyeTCs MCNo/b30BaTh GeH30lHYIO0 KMC/MOTY B KayeCcTBe KOHTPOJIbHOrO BellecTBa Npu npoBepke paboTbl
aBTOMAaTU3MPOBaHHbIX CUCTEM.

[Jnana3oH napameTpoB, B KOTOPOM HEO6XOAMMO NPOBEPUTb 3HAYEHME IHEPreTMHEeCKOro 3KBMBasIeHTa C
3aBMCUT OT AManasoHa 3HayeHW TensioTbl CropaHns 6MOTONAUB, KOTOpPblEe MPeACTOUT aHaIM3upoBaTb. TeH-
[EeHUMI0 K YMepPeHHOMY KonebaHuio 3HavyeHns ¢ B npegenax * 0.3 % npu nsameHeHUM HabnogaemMoro nogbema
Temnepatyp B npegenax + 30 % MOXHO KOMMEHCUPOBaTb, BbIPa3nuB 3SHEPreTUYecKnii SKBUBAIEHT I KaK n-
HelHy0 PyHKUMIO Habogaemoro nogbema Temnepatypsl (fi- ) B onpegeneHHom nHTepBasie. AHa/IOTNMYHBIM
ob6pa3om Npu MCNosib30BaHMMN He/MHEHO AaTunka Temnepatypbl 3HaYeHWe C MOXeT ObiTb BbIPaXXeHO Kak
JIMHENHasA PYHKUMS - /). NPY 3TOM JOJKHbI ObITb YCTAaHOB/IEHbI YETKME IPaHnLUbl 3MeHeHus fonnm t,.

O6cyxaaemMble B HacTosilLeM pasfefie OTK/IOHEHUS 3HEPreTMYECKOK 3KBMBa/IeHTa C OT MOCTOSHHOrO
3HayeHnss MOryT ObITb Bbi3BaHbl (DU3NYECKNMUN XapaKTePUCTUKaMn KanopumeTpa unnm gedekramm cucTembl
KOHTPO/S TemnepaTtypbl npnbopa. MonHy NpoBepPKY HACTPOMKM Npubopa, a Takke NPOBEPKY B/IUSIHUS YCI10-
BWIi rpagynpoBKM Ha 3Ha4YeHWe C NpPoBOAAT, ec/v NPUBOpP HOBLIA WAN NOABEPrasiCA PEMOHTY, ecnu nNpnéop
OblN1 NepemelleH B APYroe MecTo WM NpOou3OLI0 N3MEHEHME CUCTEMbl KOHTPONA Temnepartypbl. Agvaba-
TUYECKMe CUCTeMbl HEOOXOAMMO NPOBepATb Yaule (CM. npuioxeHne A). HekoTopble aBTOMaTU3MpPOBaHHble
Ka/IopMMeTpPbl HEOOXOAMMO FPaaynpoBaTb, NCNO/b3Ysl HABECKN BEH30MHOM KMCNOTbl pasHO MaccChbl, Kak onu-
caHo Bbllwe (cM. npunoxeHue C).

9.4 JonosiHuTesibHble COCTaB/IAIOLLME TENOTbI CrOpaHns

Mpy rpafyMpoBOYHOM UCMbLITAHUN K TEMNA0TE, BblAEIAIOWENCA NPy CropaHm 6eH30MHON KMCNOoThl, A0-
6aBnAKTCA Takme COoCTaBnsaloWMe, Kak Tensota cropaHmsa 3anasa (3anasioB) 1 Tensiota o6pasoBaHUsa U pac-
TBOPEHMSI a30THOW KMCNOTbI, o6pa3ytolleiica N3 azoTa Bo3ayxa, OcTaBllerocss B 6oMb6e. COCTaBsAOWYO OT
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CcropaHus 3anana onpegesisaloT, UCXOLA M3 MacCbl CrOopeBLUell YacTu 3anasia W TensoTbl CropaHusl COOTBET-
CTBYIOLLEro MaTepmana, 4/ Yero Hecropeawuyro YacTb NPOBOJIOKM 3anasia B3BeLLNBAIOT.

KonnyectBo 06pa3oBaBLUelicd a30THOW KMCNOTbl ONpesensioT B CMbiBe 60MObI, HanpumMmep KUCO0THO-
LLe/I0YHbIM TUTPOBaHMEM (8.5).

B 60/bLWMHCTBE KaJIOPUMETPUYECKMX NPUOOPOB TensioTa cropaHusa 3anasna (3ananos) NpubaN3nTesIbHO
OAMHaKoBa A1 BCEX UCMNbITaHUi (CXuraHne TonNsvBa WU rpagynpoBka) WU. CefoBaTesibHO, ee MOXHO CUU-
TaTb NOCTOSIHHOW BeNnyuHoi. [na 60M6bl 4aHHOW KOHCTPYKLUW KOJIMYECTBO a30THOM KUC/OTbI, 06pa3yloLeit-
CAl B rpaflyMpoOBOYHbIX UCTbITAHUSAX, MPUMEPHO O4MHAKOBO.

9.5 Tpoueaypa rpagynpoBkun

[N 06bl4HOW rpagypoBKN KaslopuMeTpa NPOBOAAT CEPUIO UCMbITAHMA U3 NATU YAOB/IETBOPUTE/IbHbIX
CXUraHN 6eH30MHOM KNCNOTbl. HaBeckn 6eH30MHOM KNCNOThl nepeg, oxuraHem 6puketmpytot (5.5). Kanopu-
MeTpuueckas npoueaypa onvcaHa B pasgenie 8. PekomeHOauum OTHOCUTE/ILHO Macchl Npobbl U Kon4YecTBa
pob6aBnsiemoin B 60mM0Oy BoAbl NpuBeAeHbl B 9.2.2. [1Ns CXUraHuii 6eH30MHOM KUC/OTbI fly4dlle NCNoJ/ib30BaTb
TUrenb € Masioii Maccoi. HauanbHyto Temnepatypy BbliOMpaloT Takow, UTobbl CTaHOapTHass TemnepaTtypa wuc-
NnbiTaHWA. obo3Havyaemas Kak t, (87). Haxogwiacb B rnpefesiax BbIGpPaHHOroO AuanasoHa A1 CTaHO4apTHOM
Temneparypbl.

Bce ycnoBus rpaaynpoBOYHbIX UCMbITAHWI, Kacalolmnecs gaB/ieHUs KNcnopona, konvyecrtsa gobasnse-
Moii B 60MOY BOAbl, CTaHOAPTHOM TemnepaTypbl, MPOAO/DKUTENIbHOCTU Hayas/ibHOrO, F1TaBHOrO, U KOHEYHOro
nepuogoB 1 T. A4.. AO/MKHbI CO6/1I0AaTbCS NMPY NOCNeAYHOWNX CKUITaHUAX HaBeCOK B1oTonvBea.

Ecnu aHepretTnyecknini 3KBMBa/IEHT KaslOpUMeTpa € He SABISeTCA NOCTOSHHOV BENUYMHON B Tpebyemom
AvanasoHe pabounx yCnoBuii N ero HeOo6XxoAMMO BbIpPasnTb Kak dyHKuuo (/, - /) (cm. 9.3). uncno rpagympo-
BOYHbIX VCMbITaHU yBeMUMBAOT A0 BOCbMWU UM 6onee. Maccy HaBeCOK GEH30MHOM KMCNO0Tbl A9 OTAeNb-
HbIX UCMbITAHUIA NOAOMPAalOT TaK. YTOObI NOyYMTb pasHble 3Ha4YeHUs NoAbema TemnepaTypbl, pacrnpeseneH-
Hble NoO BCceMy paboyemy AnanasoHy 3TOW BeIMUYMHbI, MPOBOASA MPU 3TOM HECKOJIbKO U3MepeHUl TemnepaTypbl
B6/1M31 KOHEYHbIX To4Yek. 3aTeM CTPOoAT rpadmk 3aBMCUMOCTU C OT (t, - t) 1 onpeaenstoT HaKNOH NOAYyYEeHHON
KPVBOIA.

9.6 PacueTt aHepreTnyeckKoro sKBMUBasIEHTa KasiopumeTpa

9.6.1 115 Ka/IOPMMETPOB C NOCTOSIHHOW Maccow BoAbl
[Onsa cuctem, B KOTOPbLIX BO BCEX UCMbITAHUAX KOSIMHYECTBO BOAbI B Ka/IOPMMETPUYECKOM COCY/e OAVHa-
KOBOE. 3HEepPreTUYECKNin IKBMBAJIEHT C pacCUnTbIBaKOT No dhopmyrie

» WbA.Y.ba * Oobs * Qgn ¢ )

rae T, — Macca HaBeCku 6eH301iHOM KUCNOoThl, T;
05 ,, — BbICLLASA TEM/I0Ta CropaHns 3TaSIOHHON GeH30WHOI KMCMOThI NPY NOCTOSIHHOM 0GbeMe, yKasaHHas
B cepTudpmnkate. Jx/r;
Qfuse — KoNIMYecTBO TEN/IOThI, BbIAENUBLUENCA NPU CTOpaHMM 3anana 13 x1on4aTtobyMaxHom HATK. [;
0,94 — KOMIMYECTBO TEM0ThbI, BblAENVBLUEACA NPYU CropaHnM NPOBOJIOKN 3aKUraHns. [x;

Q. — KOIMYEeCTBO Tens10Tbl, BbiAeNNBLUENHCHA Npy 06pa3oBaHy U pacTBOPEHUN B Befie a30THOM KUC/OThbI
(cm. 8.5 1 9.2.1). Ox;

0 — ucnpasneHHbI NoagbeM TeMnepaTypbl. K uiv ycnoeHble eguHulbi (M. 3.6 n 8.6).
MpumeyaHne — OHepreTMHecKMiA 9kBM BasleH I £ 06bIMHO BblpaXaloT B eavHuuax /K. Ecim  vcnpasieHHbIn

nogbem Temneparypbl O BblpakeH B APYyrvX €OuHWLAX, TO €. BbIpKalT B [DKOYNISX Ha COOTBETCTBYHLLYIO €AVHWLY UW3Me-
peHvst Temnepatypbl, Hanpumep Hx/Om.

Bkniag oT cropaHusi X/IONKOBOW HUTKU (3anasia) coctaBnsieT 17500 Dx/r. a OT cropaHnsi XpOMOHMKO/1eBOM
npoBos10ku — 6000 [x/r. MnaTtnHoBas NpoBOJIOKa N/1aBUTCA, a 3aTeM BHOBb 3aTBepAeBaeT, NO3TOMy He JaeT
BK/Maga B TENJIOTY CropaHusi.

MockonbKy cyMmma Qs ¢ Q BO BCEX WCMbITAHMAX OTNNYAETCA He GOJIee YeM Ha HECKOJIbKO [KOYsie,
ee MOXHO CUYMTaTb MOCTOAHHON. O6bIYHO nonpasky 07, ¢ Qign HE YUMTBLIBAIOT MPU OMNpesesieHnn ¢, ecam ata
rornpasKa HeBesvKa, a uameHeHusi s3Haveruii O yknagbisatotcs B uHTepsas + 20 %.

KonuyectBo TenoThbl, BblAenBLIEACA Npy 06pa3oBaHnM U paCTBOPEHNM a30THOI KUC/OTbI, COCTaBAsaeT
60 Ox/MmOnNb.
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3HayeHne Q. [bK. BbIYMCAAIOT MO pe3ynbTaTy OnpefesieHns cofepXaHWs HUTpaTa B CMbiBe GOMOBbI
(NO,), Mr, MeTo40M MOHHOW XpomaTtorpadum, NCNosb3ys opmyy

Q.=0,97(NOQ,). (@)

UM No pesynbTaty TUTPOBaHWA CMbiBa 60MObLI Y. cMm3, pacTBOPOM rugpokcuaa Hatpus (5.4.3). ncnosb3ys
hopmyny

OH = 65K (¢

9.6.2 [115 Ka/IOPMMETPOB C NOCTOSIHHOW 00Le Maccoii

8 kanopumeTpuyeckoii cucteme, rae BCe U3MepeHnst U pacyeTbl MPOBOASAT Ha OCHOBE MOCTOSAHHOW 06-
e mMaccbl KaslopuMeTpa, T. €. CYMMapHoOii Maccbl BoAbl B KaJIOpMETpPUYECKOM cocyae 1 6ombObl B coope,
Macca BOAbl B cocyfe O/ OTAeNbHbIX MUCMbITaHUi KonebneTcs HesHaunTeNbHO, NMOCKOJbKY 3TW KosiebaHus
CBSAi3aHbl B OCHOBHOM C MacCol TWUIs, UCMOMb3YeMOro Npu NCNbITaHUW. [18 Takux CUCTEM YAO0BHO NoJsib30-
BaTbCA BE/IMUYNHOWN C. Ha3BaHHOI 3HEPreTMYeCknmM 3KBMBaSIEHTOM FMMOTETUYECKOro KaslopumeTpa 6e3 Turis
B 60MbGe, KOTOPbI paccunTbIBaOT No hopmMyse

b “ «. ¢ McCy v <9>
rae c. — paBeH e. KOTOpbI onpeaenstoT no 9.6.1:
T, — Macca TUr, UCrnosib3yeMoro B rpafyupoBOYHOM UCTbITaHUM (CM. MPYMEYaHne HUXe), It

C — yAenbHas Ten/10eMKoCTb BoAbl. k/r-K (ecnur. BbipaxeH B eanHuuax Mx/K). MNpu 25 *C yaenbHas
‘ TennoemMKocTb BoAbl paBHa 4.18 x/r-K.

MpuY 1MCNo/b30BaHUN APYTUX eAUHNL USMEPEHUSt TEMMNEePaTypPbl 3HAYEHNE C, o, AO/DKHO ObiTb nepecuu-
TaHO COOTBETCTBYHLIMM 06pa3oM. [/191 3TOro HEO6XOAMMO 3HaTb COOTHOLUEHUE MeXay rpagycamu KenbBuHa
1 MCnosib3yemoli eguHULER TeMnepaTypbl ¢ ToUHOCTbHO + 10 %.

6 popmyrie (9) BTOpoe cnaraemoe npeAcrassisieT cCoO60i B MOIHOM Bu/ie Criefytollee BblpaxXeHue:
/Mp.aq “p.cr)* aq " CpsaMp«e)-

rae c, s — yAe/nbHasn Ten10eMKOCTb MaTepuana Turns, IOx/r-K;
cp BaTbI® ““* Y/1BNibHasA TEN/10EMKOCTb NPo6bI. x/r-K;
msampte — macca HaBecku rnpoosl, T.

BTopoe cnaraemoe BblpaXeHusi (CM. Bbile) MOXET ObITb UCK/IKOYEHO 63 NoTepu TOYHOCTU, NMOCKO/IbKY
ero 3HaudeHuve npu rpagynpoBke U MNPU UCMbITAHUAX TOM/IMBA OT/INYAETCA He CYLLeCTBEHHO, C/efoBaTesibHO
BblpaXeHVe MOXEeT 6bITb NpeACcTaB/IEHO B COKPaLleHHOM BUAE:

r(Cpag“ Cp' ).
a B OOMbLUVHCTBE CNy4aeB MOXeT ObiTb YNPOLWEHO A0 MC, o KaK AaHo B dopmyne (9) Ans r.,. OfHako,
KOorga Mcnosb3ylT pas/inyHble TUMU, MOXET BO3HUKHYTb HEOOXOAUMOCTb YUUTbIBaTb TEMN/I0EMKOCTb TUMA.
Hanpumep, ecnv ans rpagyvpoBOYHbIX UCNbITaHW MCMOMb3YIOT NAATUHOBLIV TUrenb maccoi 10 r. a gns cxu-
raHus 6uoTonIMBa — KBapLeBblii Turens maccoii 10 r u ecnn 3HaueHue Cp o+ HE NPUHATL BO BHYMaHWe, no-
rpewHocTb coctaBut 6 Ox/K. T. e. Npu nogbemMe Temrepatypbl Ha 3 K NOrpelwHocTb AOCTUIHET 18 . Takum
o6pas3om, Hanbosiee KOppeKTHas oopMyia ANsi pacyeTa creqyoulas

£,=£.+ T—C,(Cp -C, p)_.cr' (10)

YoenbHble TEN/I0EMKOCTY NNaTuHbI, KBapua u ctasin pasHbl 0.133.0.74 1 0.45 [Jx/r-K cOOTBETCTBEHHO.

9.7 MMpeun3noHHOCTb onpeesieHNsi SHEPreTUUECKOro SKBMBasieHTa KaslopumeTpa ¢

9.7.1 MMpu 3HAYEHUM «:, ABNAIOLMNMCSH KOHCTaHTOW

Mo pesynbTatam onpejesieHns 3HepreTMYeckoro akemBasieHTa r. (9.6.1) wim cg (9.6.2) npu rpaayvmpoBke
KasiopymMeTpa BbIYUCIAT cpegHeapndMeTMyeckoe 3HavyeHve W CTaHOapTHOe OTk/IOHeHue. CTaHgapTHoe
OTK/IOHEHVEe He [0/KHO npeBbiwartb 0.20 %. B pacueTbl BK/OYAOT BCe pe3y/ibTaTbl AaHHOW cepun rpagympo-
BOYHbIX UCMbITAHWI, 38 UCKIFOYEHNEM TEX. KOTOPbIE NMEIOT NPU3HAKN HEMOJIHOIO CropaHuA.

Ecnu Tpebyemas NpeunsvoHHOCTb rpagyupoOBOYHbIX UCMbLITAHUIA AOCTUTHYTa, TO cpefHeapudmeTmnye-
CKME 3HAYEHUsI WS Cypj MPUHUMAIOT 38 9HEPreTUYECKMiA 9KBUBAIEHT KasiopumeTpa. B npoTtuBHOM cryqae
yCTaHaB/INBAaKOT NPUUYUHLI HEYAOBNETBOPUTESIbHbLIX Pe3yNbTartoB, YCTPAHAIOT UX. a 3aTeM MNpOBOAAT HOBYHO
Cepuio rpagynpoBOYHbIX UCMbITAHWUIA.
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9.7.2 Mpwn 3HauYeHMn c, aBNAWUMCA PyHKLMeR HabntogaeMoro nogbemMa TeMnepaTypbl

Ecnu c He sABNISAETCA KOHCTAHTOM, BbINUCbLIBAIOT BCe 3HavyeHus t (9.6.1) nunu e, (9.6.2), nosnyyeHHbIe e OT-
[ENbHbIX TPagyMpoOBOYHbIX UCMbLITAHUAX, a Takke COOTBETCTBYHLME MM 3HAYEHUSA HabnogaemMoro nogbema
Temnepatypsbl (I, - /.). 0603Ha4aemble A1 NPOCToThl A, B cucteme KoopamuHaT e - At HAHOCAT pesysibTaTbl OT-
OeNbHbIX rPaAynpPOBOYHbIX UCMbITAHUI 1 NPOBOAAT YCPEAHEHHYIO MPSIMYIO, MPUHMMAas 3a He3aBMCUMYHO MNepe-
MEHHYI0 BennuuHy At 111 NOJlyYeHHOR NUHEHO 3aBMCUMOCTM pPacCUUTbIBAOT KO3hULUMeEHTbI a 1 6 s
ypaBHeHUs

£=aebAt (11)

M OMCTMEepCUIo S2. MO3BOJIAIOLYIO OLEHUTb Pa3bpoc pel3y/ibTaTtoB OTHOCUTE/TIbHO NPAMON NnHUKN. Ansa yaoberea
BMecTO AtMOXeT 6bITb NCNO/Ib30BaH B.

CTtaHpapTHOe OTK/I0HeHMe S He [0/DKHO npeBbiwarb 0.20 %. B pacuyeTbl BK/1OYalOT BCe pe3y/ibTaTbl
[AHHOW cepun rpagyupOBOYHbIX UCMbITAHWIA, 32 WUCK/IKUYEHMEM TEX. KOTOpble MMEKT MPU3HaKM HEMOJSTHOro
cropaHus.

Mpn ycrnoBuu AOCTMKEHUA TPebyemol MPeun3nOHHOCTU 3HaveHWe £. paccUMTaHHOE MO YpaBHEHMUIO
(11), npuHUMalOT 3a 3HEpPreTUYecKnii 3KBMBAJIEHT Ka/IOPUMETPA M UCMOMb3YIOT A/1si BbIUNCIEHUS] TEemnoTbl
cropaHua Ttonnuea. Mo pesynbTatamMm rpagyvpoBKM yCTaHaBMBaKT padbouunii avanas3oH U3MeHeHUs1 Habko-
Jaemoro nogbema TemMneparypbl.

Ecnn Tpebyemas npeum3snmoHHOCTb TpafyVMpOBOYHbIX WCMNbITAHUA He [OCTUIHYTa, yCTaHaB/MBalT WU
YCTPaHSAT NPUYNHbI HEYO0B/IETBOPUTE/bHBIX Pe3yNbTaToB. a 3aTeM NpoBOAAT HOBYKO CEpUo rpagynpoBouY-
HbIX NCMbITAHWIA.

9.8 T[eproAMNYHOCTb ONpeaeneHns 3HePreTUUYeCcKoro 3KBMUBasleHTa KasilopumMmeTpa

OHepreTNYecknin aKBNBAJIEHT CNefyeT onpefensaTe He pexe OAHOro pasa B WecTb MecsAues. [Npn 3ame-
He KakKoW-5iMb0o YacTn KaslopyMeTPUYECKOM CUCTeMbl MPOBOAAT BHeOUYepeaHOe onpefenieHne aHepreTuyecko-
ro aKkBuBasieHTa kanopumetpa (9.3).

MpumeyaHne — PekomeHayeTcs, OCOOeHHO npy paboTe Ha HOBOM MpubOpe, pPerynispHo  MpoBepsTb  pagyv-
POBKY. NMPOBOAS EXXEMECAYHO HECKOSBKO MCTIbITaHWi GEH30IHOM KUCMOTbI Kak Hen3BecTHOro Bellectsa (9.3).

Ecnin HUKaknx N3mMeHeHuin B KasIOPUMETPUYHECKON CUCTEME HE NMPOUCXOAUN0, HOBOE CpefHee 3HaYeHMe C
He OOJ/DKHO OT/InYaTbCs OT npeablayliero 6osiee vyem Ha 0.15 %. Ecnn pasnunumne coctaBnseT 6onblie 0.15 %.
criefyeT NpOBeEpPUTL Npoueaypbl UCNbITAHWUIA, YCTAHOBUTL U YCTPaHUTb MPUYNHBI, Bbi3BaBLUME NPOOAEMbI.

10 Bblicwada TensoTa cropaHus

10.1 O6wWMe NOMOXEHNSA

YcnoBus KaJIopMMETPUYECKOTO UCTbITAHUSA MPU CXUraHUM 6uoTonnBa A0/HKHbI 6bITb TOUHO TakKUMU Xe.
Kak npu rpagyvpoBke npubopa (8.2.1. 9.2.2 un 9.5). MNpn Hagnexawem KOHTpPOJsie 3a YC/IOBUAMWU MWCMbITaHW
OCHOBHOI Npo6/1eMOii CTaHOBUTCSA NOJIHOE CropaHmne 6uoTonmea.

HekoTopble 6uoTonavea ¢ TPy40M NOAAAKTCA MOSIHOMY CropaHuio B 6om6e. Npu nx ncnbitaHum Jo6as-
NnAT BCcnomoraTenbHoe BelecTBo (5.3). nogaepXxuBatoliee ropeHne, UM noMeLLalnT HaBeCKy B Cropaemyto
YMaKoOBKYy WKW Karcysly U3 MaTepuasia ¢ TOYHO YCTaHOBJ/IEHHOW TEM/IOTOM CropaHusi, a TakKe UCKIK4alT A0-
6aBneHne gUCTUINMPOBAaHHOM BOoAbl B 60MOY nepea UcnbiTaHMeM (pasgen 7 v 8.2) uan CHWXaroT AaB/ieHue
Kucnopoga B 6ombe.

OnpefeneHre CEpPHOM 1 a30THOM KUCNOT e CMbiBe 60MObI NPOBOAAT No 8.5 nnn Ansa BBeAeHUSA NONpaBokK
B pe3y/ibTaT UCMbITaHUsS UCMOJb3YOT YCTAaHOBIEHHYIO KOHCTaHTY A5 a30THOW KNCNOTbI (CM. HWXE) U MPUHS-
Toe cofepxxaHuve cepbl B 6moTtonnuee (10.3.2 n E.4, npunoxeHwe E).

KonnyecTtBO 06pasytoLuelica a30THOM KACAOTbI 3aBUCUT OT TeMnepaTypbl CKUraHUs 1 yBennunBaeTcs 3a
cyeT a30Ta, coepxallerocs B npobe. MNMonpaBka Ha 06pa3oBaHne a30THOWM KUC/IOThI MPU CXUraHnnm 6noTonnu-
Ba N GEH30MHOI KUC/OTbl 0ObIYHO GbIBaeT pa3Has, OHa MOXET Takke 3Ha4YUTEeNIbHO OT/INYaTbCHA AN PasHbIX
BMAOB GuoTonavea.

MonpaBku Ha 06pa3oBaHMe a30THOW KUCAOTbI NPU CKUFaHUM BEH30MHON KNCNOTbl U BUOTOMAIMB C HU3KUM
cofepXaHuem asoTa npakTuyeckn ogMHakoBbl. Mpu UcnblTaHUM Takux 6GUOTONAMB aHa/IM3 CMbiBa 60MObLI MOX-
HO He MPOBOAMUTb, & MCMNOJIb30BaTb MOMNPaBKy Ha 06pa3oBaHVe a30THOW KWUCMOTbl, MOSIyHEHHYIO NpW rpagyw-
pPOBKe. 1 NonpaBKy Ha 06pa3oBaHne CEPHOM KUC/O0Tbl, MO/TyHEHHYIO PACYETHbLIM MyTEM, UCXOAS U3 NPUHATOrO
nnn onpegendemMoro B otaes/ibHOM UCNbITaHUN coaepXaHNA cepbl a 6uoTonamee.

18



FOCT 33106—2014

10.2 CxwuraHue npoo6bl

MpoBoAAT ABa Napas/iefibHbIX UCMbITAHUSA Ha NpeAcTaBUTE/IbHbIX HaBecKax, OTO6paHHbIX OT aHau-
TUYeckon Npobbl 6uoTonnmeBa (pasgen 7), CIPeccoBaHHbIX B OpUKETbI UM NMOMELLEHHbIX B Kancynbl. Macca
HaBeCKM (M1 Macca HaBeCKM BMECTe CO BCNOMOraTe/ibHbIM BeLWeCTBOM WUW Kancysoi) Ao/mMKHA 6biTb Takon,
4TOObI HabMAaeMbI NOABEM TeMMNepaTypbl Haxoawscs B npefenax guanasoHa, yCTaHOBJ/IEHHOrO Mpwu rpa-
AyvpoBKe. AHann3 npoBoAasaT no 8.2—8.6 ¢ cobnogeHnemM ycrioBuii rpagympoBOYHbIX UCTIbITaHWi (9.2.2).

Macca HaBecCKM Npu UCMbITaHUSIX 6MOTON/IMB 06LIYHO COCTaB/IsIeT NpueNn3nTensHo 1 r. Ecnv Ha6nogae-
Mbll/i NO4BbEM TEMMepaTypbl BbIXOAUT 3a NpeAenbl AMana3oHa, YCTaHOB/IEHHOIO Npy onpeaesieHNNn SHepreTu-
YECKOro 3KBUBa/IeHTa KaJlopnMeTpa C, U3MEHSAIOT MacCy HaBeCKM UV NPOBOAAT rpagynpoBKy AN pPacLUMpeH-
HOro guanasoHa nogbema Temnepatyp (cm. 9.3).

10.3 BbIYMCNEHNE BbICLIEN TEMOThI CrOpPaHns

10.3.1 O6wWue nosoxeHus

O6paboTKy pe3ynbTatoB U3MEPEHNn B COBPEMEHHbIX aBTOMAaTUYECKNX KasilopumeTpax NpoBOAAT C UC-
No/b30BaHNEM NPOrpamMMHOro obecneyeHns Npmbopa, YTO NO3BOJISET NOYUYUTb B 3/IEKTPOHHOM BUAE WU Ha
OyMaHOM HOcuTeslie pe3ysibTaTbl pacyeTa SHEPreTMYeCKOro 3KBUBasieHTa nNpubopa, napameTpbl rpagyvpoB-
KU1, pe3ynbTaTbl OnpeaenieHns TenI0Tbl CropaHus, a Takke cTtaTucTudeckme napameTpbl 415 OLEHKM NpeLmsn-
OHHOCTW pe3ynbTaTtoB. OnucaHve AelicTBUiA onepaTopa nNpy 06paboTke pe3y/ibTaToB U3MepeHNn aBToMaTuye-
CKOro KaJlopyMeTpa npmBeLeHbI B UHCTPYKLMK NO aKcnayaTaumm npmbopa.

B cooTBeTCTBMM C NpeacTaBfieHMsMU O npoLeccax, NpoTekarLwmx npyu ropeHn 6uotonsnea B Kano-
pumMmeTpuyeckor 6ombe, Tensiota cropaHusi 6MoToN/IMBa B YC/IOBUSAX Ka/lOPUMETPUYeckon 6omobl Q® ans
OTAE/BbHOIO UCMbITaHUS paBHA 3HEPreTUYeCKOMY 3KBMBAJIEHTY Ka/IOPUMETPA €. YMHOXEHHOMY Ha ncrnpas/ieH-
Hbln Nnogbem Temnepatypbl 0 (3.6) B KA/IOPUMETPUUECKOM COCY/e 3a BbIYETOM MOMpaBoK Ha TEN/I0Ty CropaHust
NPOBOJIOKN 4151 3aXUraHns, 3anana (x71on4atobyMaxHo HUTK) U BCNOMOraTe/ibHOro BellecTBa (ecsim ero uc-
No/Nb3ylOT). Ae/IeHHOMY Ha MacCy HaBecku. BbiCclwasi Tensiota CropaHus aHa/IMTUYecKor npobbl 6uotonsivBa
npv NOCTOSHHOM O6beMe paBHa Tens0Te cropaHus 6uoToNIMBa B YC/TIOBUSX KasIOPUMETPUYECKONn 60MObI 3a
BbI4Y€TOM MOMPaBOK Ha TensiI0Ty 06pa3oBaHNs U PacTBOPEHMSI a30THOW 1 CEPHO KUCNOT.

10.3.2 [Ansa KanopuMeTpoB C MOCTOAHHOM Maccoli BoAbl

BbICLUYyIO TENIOTY CropaHus aHaIMTu4eckoi Nnpobbl 6uoTonnBa Npu NOCTOAHHOM O6beMe AN OTAeNb-
HOro UCNbITaHUS paccuYMTbIBalOT N0 creaytoweit hopmyne

Mo _ S0~ ~Q<1BbOiv20s /«o\
QNx w Hh' <12)

rae QJ y — BbIcLlasn Tensiota CropaHns aHaIMTUyYeckoi Npobbl 6uoTonnBa Npy NOCTOAHHOM 06b-
eme. Ix/r:

m — CPeAHee 3HauYeHWe 3HepreTUYeckol 3KBMBASIEHTa KaslopyMeTpa, onpeaensieMoe npu
rpagyvpoBke (9.6.1). Ox/K nnn. anbTepHaTUBHO, B [MKOYNAX Ha APYIyH0 efnHuLy Wns-
MepeHus TeMmneparypbl;

0. Qf .. 0, 1 Qy — cM. onpegeneHns B 9.6.1:

T, — Macca BcriomoraTe/IbHOro BelecTsa (Mpu ero UCnosib30BaHum), r;

rl\

Q®,,, “ BbICLIAdA TeMN0Ta CropaHusa BCNomoraTesIbHOro BeLecTsa (Npuy ero NCMNoIb30BaHNm)
' IpU NOCTOSAHHOM O06beMe (CM. NpuMeYaHue HuUxXe). /T,
T, — Macca HaBecku 6uotornivea, T,

Q. — nonpaska Ha TenaoTy o6pasoBaHns N PacTBOPEHUSA CEPHOWN KMCNOTbI. JX.

MpunmeyaHne — EcmM Maccy BCMOMOraTeslbHOIO —BeLLecTBa T, OnpegenAwT B3BeElUVMBaHNEM B BO34yXxe, Heob-

XOAMMO y6eauThCs, UTo 3HaueHre Q*y , NpUBEAEHO A1 rpaMMa BeLLIECTBa, B3BELLIEHHOTO B BO3/yXe.

BbIUMC/IEHME MOMPaBOK Ha TEMN/IOTY CropaHus 3anana, NPOBOJIOKA A1 3aXWUraHus 1 TensaoTy obpaso-
BaHVsS a30THOW KUCNOTbl npuBefeHo B 9.6.1. Yae/ibHble TEeN/I0EMKOCTU BOAbl N HEKOTOPbIX Matepuanos, U3
KOTOPbIX N3rOTOBJIAKOT TUINN, NpUBeLeHbl B 9.6.2.

MonpaBka Ha TennoTy 00Opa3oBaHUs M PaCTBOPEHUS CepPHOM KMCNoTbl coctaBnsetr 302 [hxk/Mmonb.
Yo SKkBMBaNIEHTHO 9.41 [x/(Mr cepbl), YTO. B CBON OYepefb, COOTBETCTBYET 3HadyeHuo QJ/m, paBHOMY
94.1 x/(r npobbl) Npu cogepxaHuu cepbl B aHanutuyeckom npote 1 %.
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Q, = 94,1 S2m, (13)

roe S@ — maccoBasi [0/1s1 Cepbl B aHa/IMTUYECKOl Npo6e 6uoTonivea. %.

Ecnn aHanm3 cMbiBa 60MGbI MPOBOASAT Mo 8.5. NONpaBkyM Ha TENI0TY 06Pa3oBaHNUsi CEpPHOM N a30THOIA
KICMOT BbIYUCISIOT MO DOPMY1am:

a) Npu aHa/IM3e METOA0M MOHHOW XpoMaTtorpacdum

Q. = 3.14(S0,); (14)
Q, = 0.97(NO,), (15)
rae (S0,) n (NO3) — KonmyecTBO O6HapY>XeHHbIX CY/IbqPAT-MOHOB U HUTPAT-NOHOB COOTBETCTBEHHO, MT;

b) NpU TUTPOBAHUN TMAPOKCUAOM 6apUsi U COSSIHOWN KUC/IOTOIA
Q. = 15.1(1" # V, - 20,0); (16)
Q, = 6.0(20.0 -V,), (17)

rae Vi — o6bem pactBopa rugpokcmga 6apus (5.4.1). uspacxofoBaHHbI Ha TUTPOBAHNE CMECU KNC/OT.
cm3:
V, — 06bem pacTBopa CoNAHON KUCNoThl (5.4.4). U3pacxofoBaHHbIli Ha TUTPOBaHMe U36bITKa kKapboHaTa
HaTpus, CcMm3:
C) Npv TUTPOBaHUM TMAPOKCUAOM HaTpUS.
B 3TOoM cnyyae nonpaBka Ha Tensi0Ty 06pa3oBaHMsA a30THOW N CEPHOM KNCMOT COCTOUT U3 KOMOUHUPO-
BaHHOl nonpasku O, ¢ U AOMNOSIHUTENILHOW NonpaBku Ha cepy Qg ,qq BMecTo Oy 1 O, B chopmyne anis pac-

yeta Q?y . YacTb nonpaBku Q.. a MMeHHO 2 * 60 [Hk/MMOJ/Ib. BXOAUT B KOMOWHMPOBaHHYIO nonpasky $e2
JorofiHiTensHasa nonpaska coctasnisgeT 302 - 2 * 60 = 182 I/MMOb. 4TO cOOTBETCTBYET 5.7 [x/(Mr cepbl).

Oy = 6.0V/; (18)
Os. ~ =57 Sam,. (19)

raoe V— ob6bem pactBopa rugpokcmga Hatpus (5.4.3). u3pacxofoBaHHbI Ha TMTPOBaHME CMEeCU KNC/IOT.
cMm3;
Sa — maccoBas 4,014 Cepbl B aHaIMTMYecKol npobe 6uotonnuea. %.

Ecnn B KayecTBe BCNOMOrarefslbHOro BeLecTBa, CNOCOOCTBYIOLErO FOPEHUIO, MPUMEHSAOT GEH30MHYI0
KWUCNOTY, OJ/15 pacyeToOB MOXHO MCMO/1b30BaTh 3HAYEeHWE Ternsi0Tbl CrOpaHusl, ykasaHHoe B cepTudimkaTte, npu
YCMOBUN, YTO KOIMYECTBO A0b6aBnsemor B 60M6y BOAblI COOTBETCTBYET YC/IOBUAM cepTudrkaumm, T. €. paBHO
1 cms. Ecnv B 60M6y HanmBaroT 60siee 1 cm3 BoAbl, PEKOMEHAYETCS MepecunTarb TEM10Ty CropaHusi ¢ no-
MOLLbI0 KO3(hULMeHTa, ykazaHHOro B cepTmugukare.

3a OKOHYaTesibHbIM pe3ynbTaT onpeAeneHns BbICLLel TennoTbl CropaHuUs aHa/IMTUYECKOM Npobbl 6mo-
ToNAnBa NPUHUMAIOT cpeaHeapudMeTUYecKoe 3HaueHe pe3y/ibTaToB ABYX Napassie/ibHbIX OnpeaesieHuniA.

10.3.3 [ns kasIopuMeTpPoB € NOCTOSHHOW 06LLeil Maccom

BbiCLIyO TENNOTY CropaH1s aHa/IMTUYECKON NPO6bI 6LMOTONIMBA NPU MOCTOAHHOM 06beMe ANns OTAeslb-
HOrO UCNbITAHNSA PacCUNTbLIBAIOT NO crneayoLen dopmyne

On " omm~ ~ _ Qs,
sv m, In;’ (20)
rae c* — BeNMYMHa, BbluncsieMas o hopmyne c* = ¢ MCh g

npo4vmne CUMBOJIbl — CM. NOACHEHUA K hopmynam (9) n (12).

CpefiHIOI0 Be/IMYMHY 3HEePreTM4ecKoro 3KBMBa/IEHTA TMNOTETMYECKOrO KasiopymeTtpa 6e3 Turns B 60Mm-
6e paccuuTbIBalOT Kak cpefHeapudMeTUyecKoe 3HadeHue pes3ys/ibTaTtoB onpefeneHns SHepreTMYeckoro
3KBVBaJIEHTa B OTAE/IbHbIX rPaJynpoBOYHbIX UCMbITAHUAX Cqy (9.6.2). B 3TOM c/lyvae 3HepreTUHYeckuii aKBnBa-
NeHT KaslopuMeTpa AN KaKA0ro KOHKPETHOrO C/lyyas UCNbITaHNA 6UoTonIMBa BbIYNCAAKOT N0 hopmyne

A b||'|) “ Acrip.ag*
rae CUMBOJIbl — CM. onpegenenus B 9.6.2.

MpumedaHne — ECWM nNpu BbluMCIIEHAM HEOGXOQMMO YuUMTbIBATHL TEMVIOEMKOCTb TWMIS  (CM. MpUMeuaHue K
9.6.2), TO Npu pacyeTe N BMECTO 3HAYEHUS C, , MOACTAB/AIOT 3HAYEHME (Cp - Cp ,)-
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BbICLUYIO TEM/I0TY CropaHusi Tonavea npu NocCTOAHHOM OObeMe pacCuyuTbIBalOT A/19 KaxX[oro otaesib-
HOro MCMbITaHUA Npo6bl 6uoTonAMBa No dopmysie, nNpuBefeHHor B 10.3.2. 3aMeHAs Ha C. ANA [AaHHOro
nucnblTaHWA. 3a OKOHYaTe IbHbIM pe3ynbTaTr onpefesieHns BbICLUen Tenn0Tbl CTOPaHNsa aHa/IMTUYECKO NpoobI
6voTonnuea NPUHUMALOT CPpefHee 3HaYeHNe pe3ysbTaToB ABYX Napasi/iesibHbIX UCTbITAHUNA.

10.3.4 Mpn aHepreTM4YeCcKOM 3KBUBAJIEHTE C KaK DYHKLMN Ha61i04aeMoro nogbema Temnepartypbl

Ecnn sHepreTMyeckmii aKBUBa/IEHT KasTOpnMeTPa BblpaXatoT Kak PyHKLUMI0 HabngaemMoro nogbema
Temnepatypbl (9.3 1 9.7.2). 3Ha4YeHUs ¢y, B dhopmyne (12) v .y, B hopmyne (21) 3aMEHSIIOT Ha €

e=adbAt, (22)

rae an b — koadppuumeHTbl, onpeaensemMble No pesysibTatamMm rpagynpoBku (9.7.2);
At — ycnoBHoe 0603HaqeHne Hab/l4aeMoro nogbemMa temneparypsl ft - ) B OTAe/N1bHOM KOHKpeT-
HOM MCMbITaHUM TOMN/INBA, BbIPaXEHHOro B K wan gpyrnx eanHuuax MamMepeHus Temneparypbl,
NCNONb3YyeMbIX B JAHHOM UCNbITaHUW. 18 yao6cTBa BMecTo At MOXHO ncnosb3osatb 0 (9.7.2).

3a OKOHuYaTesibHbIl pe3ynbTar onpeaesieHns BbICLWEN TensioTbl CropaHns aHaJIMTUY4ecKom Npobbl 6Mo-
Ton/MBa NPUHUMALOT CpeAHee 3HaUYeHVe pe3ybTaToB ABYX NapasiefibHbIX UCMbITaHWA.
10.4 TlpeAacTaBrieHVEe pe3ynbLTaTtoB

Pe3ynbTaTt onpegeneHns BbICLLE TeNNOTblI CropaHus GuotonaneBa Npy NOCTOSIHHOM OObLeMe PEeKOMEH-
OylOT NMpeAcTaB/iATb Ha CyxOe COCTOsiHMe 6uoTtonnuvBa. NepecyeT BbICLWEN TennoTbl CropaHus 6uoTonavea
npy NOCTOAHHOM O6bEMe C aHa/INTUYECKOro COCTOSIHUS Ha Cyxoe NpoBoAAT B cooTBeTcTBMM ¢ EN 15296 no

copmyne
100

V100 - wa (23)
roe Q* , — BbICLLIAA Ten/0Ta CropaHnsa cyxoro 6uotonansa nNpu NOCTOSHHOM o6beme. [Ix/T;
0., —no 10.3.2;
Wa — maccoBas [0S Bfiarm B aHa/IMTUYecKom npobe 6uotonnvea. %.
MepecyeT BbICLUEN TeMI0Tbl CrOPaHNs NPy NOCTOAHHOM O0GbeMe Ha COCTOsiHMe TOMAmBa C NobbIM Apy-

rMMm cogiepxaHnem snarn Q™ nposoAT rno dpopmyrsie

oo - W

oTn = 0ntty 00 (24)

roe W — maccoBasi fonsi Bnarv, Ha KoTopyk Heo6xXoouMO nepecuuTarb TEnsIoTy cropaHus 6uoTtonnunsa. %.
[nsa onpo60oBaHHOro 1 NOAroTOBMIEHHOIO K CXUIraH1o 6uoTonaMea B paboyem cocTosiHum (C Macco-
BOW pgonei o6uwein Bnarm w,") W B popmyne (24) pasHa [V/ m

Pe3ynbTaT onpegesieHnss OKPYrAsioT A0 6amkaillero sHaveHus, kpatHoro 10 [k/r. ykasbliBasi, UTO 3Ha-
yeHVe BbICLUE TennoTbl CropaHusi onpeAesieHo MpPU NOCTOSIHHOM O06beMe W OTHOCUTCA K onpeaesieHHOMY
COCTOSIHMIO 61MOTOMN/IMBA (BO34YLLIHO-CYXOMY, CYXOMY Uv paGouemy).

10.5 TlepecueT pe3ynibTaTOB aHa/IN3a Ha Apyrve COCTOAHUS brnoTonanea

MepecueT pe3ynbTaToB Ha Apyrne cocTossHUs 6uoTonavBa NPoBOAAT B cooTBeTcTBMU € EN 15296.

11 MpeumsnoHHOCTb

11.1 Tpepgen NOBTOPAEMOCTU

PesynbTatbl napasfiesibHbIX UCNbITaHW, BbIMOMIHEHHBIX B TEYEHWE KOPOTKOro NPOMeXyTKa BpemMeHn B
OfHOV NnabopaTopun OOHUM UCMONHUTENEM C MCNOJ/Ib30BaHMEM OAHOM M TOW e annapaTtypbl Ha npeacraBu-
TeNbHbIX HaBecKax, OTO6paHHbIX OT OAHOM N TOW Xe aHa/IMTUYECKoW Npodbl, He AO/MKHbI OTNiMvaTbca 6onee
yem Ha 120 Ox/r.
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11.2 Tlpepen BOCNpoM3BOLAMMOCTH

PesynbTartbl, KaXablii n3 KOTOPbIX NpeAcTaBnseT coboi cpegHeapndMeTMyecKkoe 3HayeHne pesyribTa-
TOB ABYX Napasi/ie/ibHbIX OrnpefesieHni, NoNy4YeHHbIX B ABYX pasHbIX flabopatopusax Ha npegcraBuTe/lbHbIX
nopuusx, oTo6paHHbIX OT OAHOW U TOl Xe NPobbl Ha NocneaHen CTyNneHn ee NPUroToB/IEHUS, HE OO/DKHbI OT-
nnuatbes 6onee yem Ha 300 /.

12 BbluncCieHMe HU3LWEN TEN0Tbl CropaHns NpU NOCTOSIHHOM [aB/IEHUN

12.1 O6Lwme NoNoxeHns

FnaBHOe pasnuuve MexXay BbICLUEN M HU3LIENA TENSIOTOW CropaHMs CBA3aHO C (PU3NYECKMM COCTOSIHUEM
Bebl B npoaykrax oxuraHmsa (cm. 3.1 u 3.3). Ha npaktvke Hanbonee BocTpeboBaHa Hu3LWasa Tensota cropa-
HUA NPV NOCTOAHHOM AaBfieHUU A1 TONANBA C CoAepXKaHnem Bnarv, paBHbIM 06Lleli Biare. TOT nokasaresib
MOXeT ObITb MOJIYYEH M3 BbICLLEN TeN/I0Tbl CrOPaHNs CyXoro Ton/msea npu NoCTOAHHOM 06beme Mpu yCcrioBun,
4YTO cogepxaHme obLlero Bogopoda B CyXoi Npo6e MOXeT 6biTb onpefeneHO 3KCNepUMEeHTa/IbHO WA Ansi
AaHHOro 6moTon/IMBa TOYHO YCTaHOBJIEHO. KpOMe TOro, CUMTatoT, YTO KACA0POA U a30T CyXOWl Npobbl B Npo-
OYKTax CKUraHnsa Haxo4ATCA B ra3006pa3HOM COCTOSHUU, U NPU NepecyeTe Ten0Tbl CropaHs ¢ NOCTOAHHOTO
06bema Ha NOCTOSAHHOE AaBJ/IeEHNE a30T MOXET ObITb YUTEH aHa/I0rMYHO KMUCopoay.

MpumeuyaHne — HU3WYIO TEMIOTy CropaHWsi NpW MOCTOSHHOM obbeMe (CM. 3.2) A 6uoTorymMBa C - onpege-
NEHHbIM  COAEPXaHMEM Bfiary fIETKO  paccuMTath, €cibl ONpefe/iMTb  CoAepkaH/e Bogopoda. B 3ToM  crydae  comepkaHue
K/IC/IOpOZa M a30Ta He UMEET 3HaUeHVsI.

12.2 Pacu4eTbl

Hu3wylo TennoTty cropaHus 6uoTonnvea Mpu NOCTOAHHOM [AaBfleHUM paccyUTbIBalOT Mo chopmyam,
npuBeLEHHbIM HXKe. [NepecyeT pe3y/bTaToB Ha pas/invHble COCTOAHUSA BroTonnea NnpoeoaAaT no EN 15296.

Hu3wwyto TennoTy cropaHvsi Cyxoro 6MoTonNBa (Ha Cyxoe COCTOSIHWE) MPU NMOCTOSIHHOM AaBnieHnn Q*,
paccunTbiBatoT No oopmysie

Of fi -0% * 6.15H0 - 0,8(0" # No) - 218,3H" = Qf, - 212.2H" - 0.8(0° ¢ No). (25)
HI/I3LUyPO TENNOTY CropaHna Npn NOCToOAHHOM OaB/1IEHUNN 6unoTonsimBa ¢ Tp66yEMbIM coepxaHmnem Barun

IV (Hanpumep, TensioTy cropaHusi pabodero torwmsa O] , C coaepxaHuem oO6uleil Bnary COOTBETCTBEHHO
W', ) BBIUNCAAIOT No hopmyne

Q™, -212.2Hd-0.8(0d ¢ N)](1 - 0.01 W/) - 24.431V* (1-0.01 WO -24.431V.  (26)

rae Q7\, — HU3LWas TenoTa CropaHyisi NPy NOCTOSIHHOM AaBfieHny 61OTONIMBA C cofepxaHvem Bnarv IV
(06bl4HO 3T0 06Wasa Bnara padoyero Tonamsa W(). Ix/r;

O, V — BbICcLWlasd Tensiota CropaHnsa cyxoro Tonsmsea npuv nocToasHHOM o6beme (cm. 10.4). Ix/r:

Hd — maccoBas 4o Bogopoda B CyxOoM 61MoTonAmMBe, BK/IOYaloLWwas BoOA0OpO, rmapaTHol Bnarvu u3 Mmu-
HepasibHOW Maccbl 6MoTONAMBa 1 BOAOPO COOCTBEHHO OpPraHNYecKoro BelecTsa 6noTonsimea.
%;
Od — maccoBas 4014 Kucaopoga B Cyxom dmnotonsamee. %:
Nd — maccoBasi 4on5 a3oTa B CyxoM 6motonamnee. %:
IV — maccoBas fons Bnarv, Ha KOTOpyr NpoBOAAT pacyeT. %. ns cyxoro coctosHusa tonsimsa W = 0:

0N BO34YLWHO-Cyx0ro coctosiHma IV = IvVe (cm. 10.4); ans paboyero coctosHusa Tonnvesa W= [V/
(o6bwasn Bnara paboyero TonaAMBa).

OHTaNbNMA ncnapeHns BoAbl MNPy NOCTOSAHHOM AaBneHun n 25 °C coctaenseT 44,01 kx/Mmonb. 310 co-
otBeTcTBYeT 218.3 [x/r npobbl 6GuoTOoN/IMBa B pacyeTe Ha 1 % Bogopoaa unu 24,43 [x/r npobbl 6uoTonamnea
B pacueTe Ha 1 % Bnarn cooTBeTCTBEHHO.

MpumeyaHus
1 3nauyeHve (O* + NY) paccunTbiBalOT MyTemM BbuuTaHus u3 100 % 3HaYeHWs 30/1bHOCTW, & Taloke MaccoBbIX Aonei
yrnepoza, Boaopo/a 1 cepbl.
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2 Hyi3Lwyto TensioTy cropaHys Npu NocTosHHOM o6beMe paboyero G1oTonsvBa ¢ MaccoBoli Aosevi obLuel Bnaru
WF BbIuMCIAOT M0 dopmysie:

of,* (Q, y*%06,0H° ) Y6 8w - 23,051V, <27)

rae Qf,,, — HU3LLIast TeN/oTa cropaHust Npu NocTosHHOM 06beMe GHOTOMNIMBA C MAcCOBOI A0Nel obLuel Brar W,'.
06GbsICHEHVIEe APYTUX CUMBOJIOB NPUBEEHO BbILLIE.

13 lMpoToKOoN UcnbiTaHUN

MpPOTOKON NCMbITAHWIA OOIKEH cCoAepXaTb:

a) HammeHoOBaHWe nabopatopuu, B KOTOPOI NPOBOAUAN UCTIbITAHWE, N AaTy NPOBeAEHNS NCTbITaHWS;
b) uaeHTUdUKauno 6MoTonMBa U aHaIM3mpyemoii Npoobl:

C) CCbIJIKY Ha HacTOSWNIA cTaHaapT;

d) pesynbTaTbl onpegeneHns, 0603Ha4YeHHble CUMBOIAaMN CO BCEMW UHAEKCAMUN, XapaKTepusyoLwmmm

TEN0Ty CropaHus:
1) Bbicwyto TennoTy cropaHus (Npy NOCTOSTHHOM 0GbEME) CYyXOro 6UOTONINBA (Ha CyX0e COCTOSIHUE)

QV

2) HU3LWYIO TensIoTy cropaHms (MpY NOCTOSAHHOM AAaB/IeHNM) CyXoro 61MoTon/MBa (Ha Cyxoe COCTOsIHME)

<*e:
3) Hu3WY TEMIOTY CropaHnsa (Npy NOCTOAHHOM AaBsieHnn) paboyvero 6uotonmea (Ha pabouee co-

ctosHue) Of o
€) 3HauyeHusi MaccoBbIX Aoreli Bogopoaa, KMC/opoaa, a3oTa U cepbl, UCNO/Ib30BaHHbIE NpY pacyeTax
BbICLUEN W HM3LLENR TEN/IOTbI CTOPaHNS CO CCbIIKaMy Ha MeTog, onpeenenus (npunoxeHuve F);

0 nto6ble 0COGEHHOCTN, 3aMEUYEHHbIE B XOA€ UCTbITaHWIA.
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MpunoxeHne A
(o6sa3aTenbHoE)

Apnabatnyeckme 60MO0BbIE Ka/TOPUMETPbI

A.1 MpyHUMN paboTbi

B aguabatmyeckom  KaslopUMETpPE  TEOpPETUYECKM He  MpouCXoauT  TersioobMmeHa  Mexay — Ka/lopuMETPUYECKM  COo-
CydOM 1 OKPYXalOWM €ero TepMocTaTtoM (BOAAHOM pybawkoi). Ha npaktuke aguabatmueckse  yCnoBus [OCTUFAOTCH  C
TpyA OKT TersioobMeH Mexay Ka/lopuMETPUYECKM COCyAOM W TEepMOCTartOM MpoMCXOauT Yepe3 obluve rpaHuubl, W [Bu-
XylLein cwnoli obMeHa ABNSETCH  abCoMOTHas pasHOCTb Temrneparyp STUX O0ObLEeKTOB. BHELUHss MOBEpXHOCTb — kKaslopume-
TPMYECKOTO  COCyA@, BK/MOYAs €r0  Kpbilky, [OO/DKHA WMETb Temreparypy, KoTopasi B Te4YeHUe BCEr0 WCMbiTaHUs OCTaeTcs
paBHOl/i TemnepaType BHYTPEHHE CTeHKM TepmocTarta W [o/i  YaCTM  KpbIlUKM TepmocTaTra, KoTopasi pacrnofiokeHa Hap
Ka/IopyMEeTPUYeCKMM — cocyioM.  Mpu  OTCYTCTBAM  pa3HuUbl  Temmeparyp, TO €eCTb NPy Hy/ieBOM TersioBOM Harope, Tervio-
BOTO MOTOKA MeXy Ka/IopUMETPUYECKM COCYIOM W TepMmocTatoM He cyllecTByeT. OpfHako MpovcXoouT MefjieHHoe  Mo-
BbllleHWe Temnepatypbl BOfbl B  Ka/IOPUMETPUYECKOM COCYfe, [NlaBHbIM 06pa3oM, 3a CHET MepemMeLlvBaHus 1 Tersionpo-
BOAHOCTU CTEPKHA Mella/iki, NPOBOAOB LEMW 3auraHus, TepMomeTpa W T. 4. [ npaBwibHON paboTbl  aguabaTnyeckmx
Ka/IOpMETPOB B HWX 4acTO CO34A0T  HEGOMbLUIOK  OTpULATESbHBIA - TErn/oBoli  Hamop, 4TOGbl  KOMMEHCUpOBaTb  3TOT  BOe-
XoJaumii TeMnepaTypHbIi apeid.

A.2 VICTO4HMKM MOrPELLHOCTEV B peasTbHOM KasiopumeTpe

Ha npakvke HacToslume aayabaTiueckue YC/oBWS  MOAAEPKVMBATL  TPYAHO, OCOBEHHO MPU  BbLICTPOM  MOBbILLIEHM
Temnepatypbl Befbl B KIOPMMETPUUECKOM COCye Cpasy Moc/ie OkvraHus npobbl.  SPeKTMBHOCTL — pearupoBaHust  Tep-
MocTaTa Ha U3MEHeHMe Temnepatypbl B K/IOPMMETPUMUECKOM COCyfde, a Talke WHTEHCMBHOCTb —GECKOHTPO/LHOMO — Tersio-
06MeHa 3aBMCAT OT KOHCTPYKLVM TEpMOCTaTa U Crioco6a YMpaB/ieHnst M.

Mpu OTCYTCTBAM  KPbILUKA HA  K/IOPUMETPUYECKOM  COCYAE WHTEHCMBHOCTb — TEM/I00OMEeHa, MPOMCXOAsLLEro B €0
BEPXHE/ YacTW, B 3HAYNTENIbHON CTEMEHWM 3aBUCUT OT [/IOW@AM MOBEPXHOCTM BOAbl B COCyde, a Takke OT Ha/uusi yacTeit
6OMObI, HaxoAsALMXCA Hah BOAOA. B TakoM «OTKPbITOM» KUIOpUMETPE BCerga WMEET MEeCTO HEKOTOpPOE —HEKOHTPO/Mpye-
MOe 1CriapeHne Bofp! U3 COCy/1a B TEHEHNE [1aBHOM0 NepUoAa, YTO CONPOBOXAAETCS COOTBETCTBYIOLLIEN NoTepeli Tensa.

Ecrnv  TEnnoBOl  KOHTaKT MEeX4y KPbILLKOA W Ka/IOPUMETPUYECKM  COCYJOM  [UVIOXOM, Temneparypa KpbIWkM — OTCTaeT
OT Temneparypbl BOAbl B KA/IOPUMETPUYECKOM COCyfle, € pesy/brate 4Yero MaKeT BO3HVKHYTb OECKOHTPO/IBbHBLIA - MOTOK
Teryla OT TepMmocTara. Hanmuve KpblWk/ Y KaSIOPUMETPUYECKOTO COCya MOXET YBEMYATL Bpemsl, Heobxoaumoe Ans  Ao-
CTWKEHUS  Ka/IOPUMETPOM  TErVIOBOrO  PaBHOBECWSI WM COCTOSIHMA  YCTOMUMBOTO  PaBHOMEPHOrO  M3MEHEHUS  Temnepartypbl.
C [Opyroii CTOpOHbl, KpbILLKA MO3BOMSIET MPEfOTBpATUTL MOTEPI0  Teryia  Ka/lopUMETPUYECKMM  COCYZIOM  13-3a  MCMapeHust
BOAbl, TaK KaKk Map KOHAEHCMPYETCS Ha BHYTPEHHeli CTOpOHe KpbIlky, BO3Bpallas cocyay Terso, WUCTpadeHHoe Ha  ucrnape-
Hue. ®akTMYeckKn KOHOEHCAT —CrocoOCTBYET —MOAAEPXaHVIO  TErVIOBOTO  PaBHOBECKSI MEXIY KPbILIKOA  Ka/lopMMETPUYECKOro
cocy/Aa 1 ApyrMIN YacTSMU KaslopyMeTpa.

UTO6bI  MMHUMM3VPOBATL ~ TEM/IOOOMEH, BbI3BaHHbIi  BPEMEHHbIMW — TeMMNEPATYPHbIMMA — Pa3NuMsMK,  KOTOpble He  Mo-
yT OblTb NpeaoTBpalleHbl  MOMHOCTLH), HEOOXOAMMO  MOAAEPMBATb  BHELLHIO  MOBEPXHOCTb  KA/IOPUMETPUYECKOTO  COCY-
Ja W BHYTPEHHIOIO TMOBEPXHOCTb TEepMOCTara YMCTblbbl  (OTMOMPOBaHHBIMY) W Cyxvibbl. OT/MuMs B Mpouedype NpoBeeHVs
rpaflyMpoBKN 1 UCMbITAHVS TOM/IMBA BAIMSIKOT HA TOYHOCTb PE3Y/IbTaTOB UCTbITaHNS.

A.3 Apyabatnyeckyie ycriosys

A.3.1 TepmocTar

Ecrm  Tepmoctar  HarpeBaeTcsl  NyTeM  MPOXOXAEHWSI  S/IEKTPUYECKOrO  TOKA  HEMOCPEACTBEHHO Yepe3 BOZy TepMmo-
crata. HeobXoAMMO KOHTPOMMPOBATb  KOHUEHTpaumo comm  (06bMHO N32CO3) B BoAe, NOAAEpXKMBasi ee Ha  onpeaesieHHoM
YPOBHE, OAVHAKOBOM BO BCEX WCTbITAHMSX. YMEHbLUEHVWE  KOHLEHTpaUMM CO/IM  MOXET  3HAYTE/IbHO  CHU3UTbL  CKOPOCTb
HarpeBa, MpVBOAS, B KOHEYHOM CyeTe, K TPyAHOCTAM B AOCTWKEHUM aauabaTuyeckx YC/oBUIA B MPOLECCE  OKWraHus
npooebI.

TpygHO noggepxviBaTb — yrpaBreHVe — aauabaTMyeckM  MPOLECCOM  K/IOPUMETPUPOEaHUs  cpasy  Mocsie  OKUraHus
HaBECKM TOM/IMBA W € TeuyeHWe MepBOA MOMOBWHLI [NABHOTO neproga. HesaBucumo OT cnocoba HarpeBaHust Bofbl B Tep-
MoCTaTe HeOoOGXOAMMO  PEry/IpHO  (EXXEeHedenbHO) MpoBepsiTb, He  YBE/MUMBAETCA /M BPemsl, HeOoOXOAMMOe [y1A  Harpesa
BOAbI B TepMocTare, rnpy 6bICTPOM NoAbeMe TEMNEPATYPbI B K&STOPUMETPUYECKOM COCYLE.

A.3.2 KoHTpO#b 3a ayiabaTnyeckoin CUCTEMON

Cuctema  ynpaBneHVss  kasiopuMeTpa 4719 NMOAAEpXaHns  aguabatvyeckx  YCIoBWM — KallopUMETpUpOeaHns  AO/MKHa
6bITb  OTpery/MpoBaHa B COOTBETCTBUM C  VHCTPYKUME Mo  akcrylyataumm npubopa. B uyacTHocTw, crneflyeT nopo6bparb
TakMe MapaMeTpbl MOCTOBOM CXeMbl 371eKTpecxoii Lem, Mpu  KOTOpbIX He MPOMCXOAMT BOOOLLUE Wrbl  MPOVCXOAUT  MUHU-

MasibHblli  Apeiid  TemnepaTypbl BOAbl B KA/IOPUMETPUYECKOM COCYAe MoCie [JOCTKEHWSI KOHEeUHOW TemnepaTtypbl WCTbl-
TaHuii (cm. A. 5).
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Cuctema, KOHTPO/VpYIOLIAsl — aavabaTudyeckie  YCOBWS,  Mepuopyyeckn  TpebyeT  [OOOTbIMTENBHON  PErysMpoBKY,  He-
00XOVIMOCTL  KOTOPOIi  YCTaHAB/MBAOT, Habmogas 3a  Apeiihom  KoHeuHoli Temnepatypbl. [ 3T0r0  Mepyoguueck  OTcueT
TeMneparypbl NpoBogaT Ha 5 — 10 MMH fJanblue, Y4em Mpy OBbiHbIX UCTbITaHusiX. [Mpy  Apeiidie KoHeuHol Temnepatypbl
co ckopoctelo 0.001 KMWMH wwm 6ofee MPOBOASAT PEry/MPOBKY MNApamMeTpoB CUCTEMbI,  KOHTPO/MPYHOLLE —aavabatnyeckie
YCOBUSY, WM BBOAST KOPPEKTUPYIOLLLYIO NONpaBky (6.2.4 HACTOsILLEro cTaHaapTa v A5).

A.4 HayanbHoe paBHOBECHOE COCTOSAHME CUCTEMBI M MPOAO/KATENILHOCTL [1aBHOTO neproga

HauasbHblAi  Mepuog,  YCTaHOB/IEHUS PaBHOBECUS CYKWT [T BblpaBHMBaHUS  Temnepatypbl B cucteme. OpHoBpe-
MEHHO paboTaloT CpeacTBa yrNpaBneHust aavabaTMyeckum N poM BECOM, B pesy/bTaTe Yero Temreparypa Bogbl B TEPMO-
crate CTaHOBATCS 6/M3Kol K Temneparype BOAbl B Ka/lOpUMETpUUECKOM cocyfe. CucteMa KOHTPO/Sst OroBeli@eT o  [o-
CTVDKEHUN MpUBAM3ATENTBHO  OMHAKOBOW TemnepaTypbl BOAbl B TepMocTate M Ka/lOpYMETPUHYECKOM COCyde. 3TO  O3HauaeT,
YTO [JOCTUIHYTO Haya/lbHoe PAaBHOBECHOE COCTOSHWE — KaUIOpUMETPUUECKO cucTeMbl. [locne 3Toro  genaoT naysy Ha  He-
CKOJTBKO MUHYT, @ 3aTEM HAUMHAIOT M3MEPSITb TeMMNEPaTypy BOAb! B KAJIOPUMETPUUECKOM COCYAE C UHTEPBasIOM 1 MUH.

Mocne mMosyyeHWst TPeX OAMHAKOBbIX —MOC/eOBaTefbHbIX —MOKa3aHWii  TepMOMETpa, OT/MYalolLMXcst He Gonee  Yem
Ha 0.001 K. HauvHatoT onpegenenve. [MomKUraloT 3anasl M CHUMAIOT MOKa3aHUs TEepMOMETpA B MOMEHT 3aXWraHus npobbl
(HavanibHast TeMneparypa).

MpumeuyaHne — O6WAA NPOJO/KATENBHOCTL MPOLECCA  YCTAHOB/IEHWS]  TEMMEPATYPHOrO  paBHOBECHS] B Ha-
Ya/lbHbIA  NEpuof,  UCTIbITaHWA A1 GOMbLUMHCTBA  aavabaTMyYeckMx cucTeM coctasnisieT of B Ao 10 muH. OpHako, ecTbl
KaK/ie-mbo uYacTi, COCTaB/SIOME  KA/IOPUMETPUYECKMIA cocyd, a cGope, MOABEPraloTCA B MPOMEXyTKaX Mexay WCrbima-
HASIMM  BO3AEICTBMIO  CYLLECTBEHHO — OT/IMYAIOLLMXCA  Temneparyp, NPOAO/KUTENBHOCTL — MpoLecca  YCTAHOB/MEHWS — Temnepa-
TYPHOrO PABHOBECHISt MOXET 3HAUMTESTLHO YBEIAUNTLCS.

B 3aBvcMmocTM OT Buga OMOTON/IMBA CropaHve HaBecku 3aHvmaeT npubnmavtensHo ot 10 go 25 c¢. Bpewms, He-
06X0aMMOEe A1 BblAENEHUs 1 paBHOMEPHOro pacnpefeneHus Teria, T. €. 419 [OCTKEHUS  OfVHAaKoBOM — Temnepatypbl
BCEX YacTell Ka/lopyMETpa, 3aBMCUT Mpexae BCEro OT xapaktepa W 3(pPeKTMBHOCTM nepemeluvBaHus. [nasHbili  neprog
BK/IHOYAET B cebs1 Bpemsl BbIpaBHMBaHWA TeMNepaTypbl, HO He ciedyeT Npo4/1eBaTb ero 60s1bLLe, YeM 3TO HE06X0AUMO.

MpoJo/KMTENBHOCTL  [1IABHOTO  MEepuofa, HauvHas C  MOMEHTa MOMKWMaHWsS HaBecxW. OnpedensT B - cepum  rpa-
[OYVPOBOYHbIX WCMbITAHWA, B KOTOPbIX CHMTBLIBAIOT MOKa3aHWsi TepMOMETpa C WHTepeasioMm 1 MvH. B kakgom u3 3TMxX uc-
MbITaHWA OTMEYaOT OTPe30K BPEMeHW (B MUHyTax) Mexay NOMKUraHWeM HaBeCcXM W BTOpbIM U3 Tpex nocrefoBaresibHbIX
pesynbTatoB U3MepeHVst Temreparypbl, OT/Myalomxcs He 6Gonee yem Ha 0.001 K. Haubonbliuee 3HayeHne Takoro OTpes-
K& BpeMeHy, Mo/yuYeHHoe B CEpUM W3 NATU  PafyVMPOBOYHBbIX  WCTbITAHWA, MPUHAMAIOT 32  MPOAO/DKATENLHOCTL — [/IaBHOMO
nepuoga AnA  fa/bHeMWyX UCTbiTaHuiA. 3TO BpeMs He [O/MKHO npesbiwars 10 MUH. a Aasa NSTM OTAesbHbIX  WCTIbITaHWiA
CEepUN 3TN OTPE3KN BPEMEHN HE A0/DKHbBI OT/IMUATLCS 60/1ee Yem Ha 2 MYH.

Mpv npaBWIbHOM MPOBEAEHWM BCeX Mpouedyp MpoOMCXOauT  HeGOMbLIoA  Apelidd  KOHeWyHon Temneparypbl  UchbiTa-
HUA. MO3TOMY nMpefCTaBfieHMe O TOM. YTO B CUCTEME [OCTUIaeTcs MOCTOsHHas Temneparypa, [O/DKHO Obib  3aMeHeHo Ha
MOHATME O [JOCTUKEHWM MOCTOSIHHOIO M3MEHEHUA Temnepatypbl cucTembl. [104, 3TUM  BbIP@KEHMEM  MOHMMAKOT — CKOPOCTb
13MeHeHVs Temneparypb! B npegenax 0,001 K/MyH ans Tpex nocneaosaresibHbIX MUHYTHBIX MHTEPBASIOB.

A5 BeeaegHue nonpaski Ha apelidy Npy onpeaesneH KoHeYHo TeMneparyphb!

Ecrm  cuctema  ynpaBneHusl  agvabaTuyeckMM  MPOLECCOM  OTpery/vpoBaHa Tak. YTO  Apeiid  KoHeuHoli  Temneparypbl
paBeH Hynto, MCMpaBMeHHbIM MogbemM Temnepatypbl paccuntbiBatoT no dopmyne: 0 = ((, - *) (cm. 8.6.3 HacTosiLero CcTaH-
fapra). roe t — Temneparypa BOAbl B Ka/IOPUMETPUYECKOM COCyAe 8 MOMEHT MoMpkuraHusl 3anana (HadasbHasi Temnepa-
Typa [JTaBHOrO Nepuroja), a /— KOHeYHas TeMreparypa [iaBHoro Nnepuoaa.

Heb6orbluoli  apeiich Temneparypbl BOAbl B Ka/IOPUMETPUUECKOM COCYAe [0 MOMEHTa 3aUraHisi 3anafa B pacuetax
He yuuTbiBatOT. OfHAKO CyLUECTBEHHbIA [pelich Temneparypbl B KOHLE [/1aBHOTO Meproja W Mocne €ero OKOHYaHUA  YuuTbl-
BaTb Heobxogumo. BenmumHa 3sTOro  Apelidha  MOXET —pacCMaTpuBaTbCs  Kak  MOCTOSHHAs COCTaBMSIOWASA Ha  MPOTSHKEHUN
Go/blleil YacTv rnaBHOrO nepuoga. [lonmpaBky Ha Apelidy BBOAAT, HauvHasi C OTcueTa TemnepaTtypbl, CAEMaHHOro  Yepes
1 MWMH nocne 3axuraHMs npobbl. CKOpPOCTb Apeiidha MOXHO OnpefensiTb OTAENbHO /11 KKAOTO  UCTbITaHWs, HO  MOCKOSIbKY
YCTAHOB/IEHO, YTO B AManasoHe KOHeYHbIX TemnepaTyp CKOpocTb pApelicha siBnsieTcs MOCTOSIHHOW, TO MompaBKy —Onpenens-
IOT HA OCHOBE MOCTOSIHHOM CKOPOCTW M3MEHEHUS TEMMNEPATYPbI.

MpumevyaHne 1 — HeydyTeHHbIA [peid) KOHWHON TemnepaTypbl Ka/IOpPUMETPUYECKOrO COCyda CO  CKOPOCTBHO
0,001 K/MuH npu MpoAo/KA TEMHOCTW [/1aBHOMO nepuoja npuorbidantensino 10 MWH NpUMBOAUT K OWMOGKe a 3HaYeHun uc-
npaBneHHoro nogbema Temnepatypbl (0). paBHOM npubmsutensHo 0.01 K. B 3ToM criydae npu 3HEPreTVH4eckoM  SKBMBa-
NeHTe kanopumeTpa C, paBHOM npubrmautensHo 10 kWK, owmbka B oOnpegeneHnn TenioTbl CcropaHus  Ton/biBa  cocTa-
BUT npuonmautenisHo 100 i/, Ecnm  nogobHyt0  owwmbky [OMyCKAOT NpW  TPafyMpoOBOMHBIX — UCTIbITAHUAX W NpYU  aHanmse
TOM/IMB, TO €€ B/VISIHVE KOMMEHCVPYETCS, Noka oTkMoHeHWe O He npeBbicuT + 30 %.

CkopocTb  fpeiicha  KoHeuHoii  Temneparypbl 4 (KMuH) criepyer onpependtb, HalO/mofas 3a  M3MEHEHVeM  Temrepa-
Typbl B TeueHWe Takoro OTpeska BpeMEHW, KOTOpblIli COCTaBNSET He MeHee TMOMoBMHbI OT BPEMEHW, Ha KOTOpoe npeano-
JlaraeTcsi  pacrpocTpaHUTL — onpefensemMyio  nonpasky. [1py  MPOJO/DKMTENIBLHOCTM  [1aBHOTO  nepuoja 9 MUH - MPOAO/DKUATESb-

HOCTb HaltoAEHNIA /19 onpeaeneHus MoNpPaBKY [O/HKHA COCTAB/ATL HE MeHee 4 MUH.
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MpumeuyaHne 2 — Ecwm o6WEe W3MEHeHVe Temnepatypbl B Ka/IOPYMETPUUECKOM COCYE BbIpaXEHO He B
TeMepaTypHbIX, a a ApYIX  efvHuuax (M. 9.6.1 HaCTOsILEro CTafapTa), 3HadeHue [ BbIDAXAOT B  COOTBETCTBYHOLLMX
€VHILIAX B MUHYTY.

WcnpasnenHbili  nogbem Temnepatypbl O € y4eToM MOMpaBk Ha [Apelid) KOHEYHOW TemnepaTypbl pacCUMTbIBAOT MO
chopmyne

(A. 1)
rAe Y, — CKOpOCTb Apeiidha KOHEUHOI TeMnepaTypbl, paccumTaHHass Mo creaytoLLei dopmyne
Loa- f'
g =12t (A2

rae I, — Temneparypa CrycTsi & MUHYT NOC/Ie OKOHUaHVs! [TaBHOTO Neproaa;
JIT — NpOAOKMTESILHOCT [/TABHOTO NEPVOAA, MVH.

3HaueHMe [ MOXHO TaKke OMPeAe/MTb MO  HaK/OHy MPsMON, OTpaKalolleli MPOLEcC OXNIaeHns  KasiopyMeTpuye-
CKOrO COCyAa, MOCTPOEHHOM B KOOpAVHATAX BPEMsi — Temneparypa, v3vepsiemast C WHTepBa/ioM 1 MMH. HadvHasi C  KoHUA
I/IABHOTO NEpyoaa 1 fasee.

A.6 CTparerusi NpoBEPKA CUCTEMATYECKOM MOMPELLIHOCTY

B agvabatnyeckux KasiopuMeTpax OCHOBHas MpuuMHa  CUCTEMATUMYECKONM MOrPELLHOCTM  M3MEpeHWld CBssaHa C  Tpyad-
HOCTbIO  MoAdepXaHus — aaviabaTuyeckux YCroBWA B Meprod,  ObICTPOrO  U3MEHEHVS  Temneparypbl €  KaslopyMETPUYECKOM
cocyge. [py onpedeneHn 3SHEPreTVHECKOTO IKBMBAVIEHTA K/IOPUMETPA C  yBE/IMYEHMEM MacChbl HABECOK 3HauyeHue mo-
CTOSIHHOW  Ka/lopyMeTpa  Takke yBe/muvBaeTcs. BbicTpo  croparowme npobbl, HampuMep napadvHOBOE  Macso,  YBe/nyu-
BAlOT MOrPELUHOCTb  MCTbITaHWs.  MMOrpeluHoCTY, CBS3aHHble C  YTEUKOW Tersia, HEBO3MOXHO YCTpaHUTb NyTeM  COG/OAEHUA
OAVHAKOBbIX YC/I0BUIA NPV rPayVpOBKe W NPU UCTIbITaHWSX TOM/viBa.

[na  6OMbLUMHCTBA  K&/IOPUMETPOB  HETPYAHO — YCTAHOBUTbL — 3aBMCUMOCTb  MeXy OTCTaBaHvem Temreparypbl TepMmo-
crata M Maccoli HaBeck, a Tawke TWMNoM npobbl [1s 3Toro M3VEPSOT Temneparypy BoAbl B TepMocTarte W Kasopyive-
TPMYECKOM COCYAe B TeuYeHue Mpue/V3MTENTbHO 3 MWH TMOC/E 3aXuraHus Npobbl M B OAHOM KOOpPAMHATHOW CceTke BpeMs —
Temneparypa CTpoAT rpadvk/  M3MEHeHus Temrneparypbl BOAbl [/19  TepMmocTtarta W Ka/JlopuMeTpuyeckoro  cocyga.  [Mpu
pabote Ha aauabaTMdeckVX —KaslopuMeTpax M3VEPSTb  Temneparypy B Ka/lOpUMETPUYECKOM COCyAe B TeueHVe MepBoii
YyacTu [M1aBHOrO nepuofa  dpaktmieckn He TpebyeTcs. 3OTU  U3MEepeHust HeoOXOOMMO  BbIMOMHATL YIS MPOBEPKA  OTCTaBaHWA
TeMneparypbl TEpMOCTaTa, YTo 6yfeT 3aMETHO Ha KPUBbIX 3aBUCVMOCTY TeMMepaTypbl OT BPEMEHMN.

MpagyvipoBka TepMOMETPa, W3MEpPSIOLLIEro Temneparypy Bofbl B Tepmoctare, He TpeGyercs, HO HeobxoauMmo  Co-
6/0gaTb  CUMHXPOHHOCTb  M3MIEPEHUn  TemnepaTtypbl BOAbl B TepMocTate W - kasiopumetpudeckom cocyge. [lpu  nocTpoeHvn
OBYyX TpadwkoB HeobXoAMMO TOYHO OMPedensaTb Bpems, Mpowealiee C  MOMEHTa 3axuraHust npobbl, A0 MOMEHTa  Mpo-
BEAEH/S1 M3VEPEHVS. 3TW [Be TemnepaTypHble KpVBble CXOAATCA B BEpXHel YacTu, rAe cucTemMa npubsmkaeTcs K Tervio-
BOMy pasHoBecuto. O6nacTb Mexay [AByMs KpVBbIMW MPEACTaBNseT Mepy NoTeHUMasibHol  yTeukn Ternia.  CyluecTBeHHoe
yBE/MMYEHNE 3TO/ 06/1aCTU MPU  YBE/IMHYEHUM MacCbl MpPobbl M 3aBucuMocTb ee of O M OT Tvna npob6bl A8 CPaBHUMbIX
3HaueHmii O yKasblBaeT Ha TO. YTO €CTb PWCK BHECEHVSI CUCTEMaTM4eckod MOrpeLlHoCT B pesy/bTar OfpefesieHns Tersio-
Tl cropaHusi. Ocob0oe BHUMaHWe cregyeT YyaenuTb TpeGoBaHMo, 4YTOObl pasHOCTb  Mexay TervioToW, Bbigenstoweics npu
Pas/IMYHbIX UCTIbITaHWSX, HAXOAWIACh Ha NPMEMIEMOM YPOBHE.
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MpunoxeHve B
(o6sa3aTenbHOE)

M3onepmnboninyeckne 60M60BbIe KaSTOPUMETPbI 1 60MOOBbIE KannopuUMeTpbl
CO CTaTUYECKMM KOXYXOM

B.1 MpuHLyN paboTbl

XapakTepHoii  OCOGEHHOCTBIO  M30MEepMBONUECKUX  Ka/IOPUMETPOB  SIB/ISIETCS  M30TEPMUHYECKUA  KOXYX.  Temnepatypa
BOAbl B TEpPMOCTaTe, OKPYXAIOLWEM Ka/lOpUMETPUYECKMIA COCYL, B TEYEHWe BCEr0 WCMbITaHWst MOALEPKMBAETCA  MOCTOSH-
HOA C MOMOLUBI0 aKTVBHOTO YnpaB/eHsi. TepMocTar Ka/lopyMeTpa CO  CTaTVHECKMM  KOXYXOM MMEET Takyld  TeryioeMKOCTb,
yto [Jaxe 6e3 aKTVBHOTO YMpaB/ieHVsi ero Temreparypa OCTaeTcsl MPaKTUYEeCKM MOCTOSIHHON B TEYEHUE BCETO0  UCTbITaHMS.
B o06oux criyyasix MMeeT MeCTO MOTOK Tervia Mexay Ka/lopuMETpUYeckM COCyZOM W TepmocTatom. Kanopumetpel, B Ko-
TOpbIX BMECTO TepMmocTaTa WCMOMb3yOT — TEr/IOM30NAUMOHHLIA - MaTepuan, BefyT cebs Kak  KaJlopyMeTpbl CO  CTaTUHECKUM

KOXYXOM.
TennoobmMeH Mexay Ka/lopUMETPUYECKMM COCYAOM W TEPMOCTATOM MPOMCXOAMT Yepe3 O6LMe [paHuubl, a ero [sw-
Xylleli cunoii  siBnsieTcsl  TEMoBO  Hanop. B maeanbHOM  C/lyyae  BHELWHsIE  NOBEPXHOCTb — Ka/lopMMETPUUECKOTO  COCyAa,

BK/OYAs KPbILLKY, [JO/KHA MMETb Temreparypy, paBHyl0 Temneparype BHYyTpWM Cocyfa. Temnepatypa BHYTPEHHE CTeHku
TepMocTata WM TO 4YaCTM €0  KpbllKM, KOTOpas HaxXOAUTCs Haf Ka/IOpUMETPUUECKMM OOCYAOM. [O/DKHA OCTaBaTbCsl  Mo-

CTOSIHHOIA 1 OIHOPOAHOM B TEYEHME BCETO UCTIbITaHMS.

Uto6bl OUEHUTb  hakTvyeckuidi  TEMMIOOGMEH UM BHECTU HEOGXOAMMbIE MOMPaBKM, AENaloT  [OMyLEHWE, YTO  Kaslopu-
METp B LENom BefeT cebsi B COOTBETCTBUM C 3aKOHOM OX/aAeHUsl HblOTOHA, TO €CTb MOTOK Teryia Mexay KaslopumeTpu-
UeCKMM COCYIOM W TEPMOCTAaTOM MPsIMO  MPOMOPLMOHANIEH pasHULEe WX TeMmrnepatyp [/ A0CTAaTouHO  GOMbLIOrO  AvanasoHa

3HAUEHWI TEMNIOBOro Harnopa. JTO BbIPAKAETCS CIEAYHOLLYIM YPaBHEHUEM

£=*<e-">e (BL)

d
rae —q NOTOK Tenia Mexay KasilopuMeTPUYECKM COCyA0M 1 TEPMOCTaTOM;
or

K — MOCTOSIHHASA OX/TaKEHWS B COOTBETCTBIM C 3aKOHOM HbtOTOHA:
Jj— Temneparypa Tepmocrara:
| — Temnepartypa Bofbl B KA/IOPUMETPUUECKOM COCYAE;
(I - ) — Tennos.oit Hanop.
B ypaHeH1 B.1 dq (U3veHeHve Tersia) MOXET ObiTb 3ameHeHo Ha cdf (yAesbHas TemnioemKocTb,  YMHOXeHHas

Ha V3MeHeHVe Temneparypbl). [1OCKO/bKY —SHEPreTMYeCKVd SKBMBANIEHT KaslopuMeTpa £ MOKET OCTatbCA  MOCTOSHHBIM -+ B
pabouem AvanasoHe Temneparyp, ypaBHeH e NPMoGPETaeT CrieaytoLLmii Bua,

A= G ), Py (B.2)

Iile — — CKOPOCTb 3MEHEHIS TEMMEPaTYpPb! BOZb! B KANIOPUMETPIUHECKOM COCY/Ee BC/EACTBYE TEN/I006MeHa;
or

6 — NOCTOSIHHAs OXTKAEHVA 151 KOHKPETHOTO Nprbopa;
P, — aHeprua nepemeLLmMBaHuA.

Tpe6oBaHue MOCTOSHCTBA CKOPOCTV MEpPEMELLMBAHUS B TEYEHME WCMbITaHus (CM. 6.1 HacTosiEero  CTaHgapTa)  ro-
3BO/ISIET NPE0GPa3oBarb ypaBHeHWe B.2 crieayroLyiv 06pasom

[1=6cy-/). B.3)

rae t— Temneparypa Bojbl B Ka/IOPUMETPUYECKOM COCY/E, KOTOPas! YCTaHaB/IMBAETCS Yepes NPOSOKUTESbHbI MPo-
MEXYTOK BPEMEHW.

Cu/, onpefensoT no pesynbTatam W3VEPEHW Temnepatypbl BO BPEMEHW B Mepuodbl PaBHOMEPHOO  M3MEHEHUS
TeMneparypbl — Haua/IbHbI 1 KOHEYHbIVi COOTBETCTBEHHO (CM. 6.1 HACTOALLIErO CTaHAaPTa, PUCYHOK 2).

Bkaa, KOTOpbIA BHOCUT B Habn4aemblii NOgbeM TeMmrnepaTypbl TeryioobMeH Mexay COCyfoOM W TepMocTaroM  3a
BPEMS [/TaBHOTO Mepuoda, MOyyaloT  MOCPEACTBOM  VIHTETPYPOBAHMS, WCMOMb3yst  pesy/bTarbl  M3MEPeHns  Temneparypsl B
I7IaBHOM NEPVOAE 1 COOTBETCTBYIOLLIME VIM 3HAYEHS BpeMeHM (/. T)

fr y
nx =3 (df /d-)dr = | G(f, - f)dt. (B.4)
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B.2 ICTO4HMKM NOrpeLLHOCTel B peasisHOM KaslopymeTpe

ObecrieyeHie  MOCTOSHCTBA W OAHOPOAHOCTV  Temnepatypbl  M30TEPMUYECKOrO  KOXyXa  M0MmepubosIMyecxoro  Kasio-
pumeTpa He npeAcTaBnser npo6/sieMbl MPW YC/IOEHOT. YTO XWOKOCTb LMPKY/MpYeT B TepMoCTare W ero Kpblllke C [OCTarou-
HOIA CKOPOCTBHO.

B npoueoce wucnbmaHWii B Ka/lopyMeTpe CO  CTATVHYECKMM KOXYXOM Temneparypa B TepMocTate HeMHOTO  W3MeHseT-
CA BO Bpems ObICTPOrO MoAbEMA Temneparypbl B Ka/JIOPUMETPUYECKOM COCyfle NPy TOPEeHWM HaBeckn. YhenbHasd Tersio-
EMKOCTb TepmocTaTa [JO/DkHa Oblb  Takoi, 4YTOObl NpWM  MOCTOSIHHOM  OoxnaxaeHnst G. pasHoli 0,002 MuHL, nOBbiLEHME
Temreparypbl BOAbl B TepMocTarte 3a BpeMsa OT 3auraHus npobbl [0 KOHUA KOHEYHOrO Mepuroja  COCTas/isafio  MeHee
016 K: npu noctosHHOW oxnaxaeHus 0.003 MvH! noBbilleHVWe Temmeparypbl [O/DKHO ObiTb MeHblue, yYem 011 K. [Opeiid
Temreparypbl TepMocTara MporopLIOHaIEH TEMIOBOMY Haropy.

Mpn /IOXOM KOHTaKTe Ka/IOPUMETPUUECKOTO COCyAa C €r0  KPbILKO/W Temreparypa KpbIkM OTCTaeT OT  TeMneparypbl
Ka/IOpYMETPUYECKOr0  COCyAa Mpy BGbICTPOM MOAbEeMe  Temreparypbl B [/laBHOM MNEpUode, 4YTO MOXET Bbi3biBaTb Henped-
CKasyemblii TEMIooGMEH C  TepMmocTatoM. Hamuve  KpbllKW Yy KUIOPYMETPUYECKOTO  COCyfja MOXET — YBETbMMIbL  BPEMS,
HeobxoaMMoe A1 AOCTKEHUS KaIOpYMETPOM  TErVIOBOrO  PaBHOBECWSI WM YCTOMUMBOrO  COCTOsHWA. C  [OpYyroid  CTOPOHBI,
KpbILLKA NpefoTBpallaeT noTtepto Tervia NPy UCTIapeHM BOAbl W3 KAIOPUMETPUYECKOTO  COCYAa, MOCKOSIbKY Map  KOHOEHCU-
pyeTcs Ha BHYTPEHHEll CTOpOHe KPbILLKY, BO3BpAWlas 3HEepruio  ucrmapeHus cocydy. PakTVieckn KOHAEHcaT —CrocobeTByeT
HaCTyr/IEHMIO  TEMVIOBOTO  PaBHOBECMSI  KPbILLKW  C  OCTa/IbHOW — 4YacTblo  KaslopMeTpa.  Bbibop  Temmeparypbl — TepmocTara
B/MSIET Ha TervioBble rOTEPKN, CBA3AHHLIE C  WCMapeHMeM BOAbl W3  KaVIOPUMETPUYECKOTO COCyda, €C/M  Cocyd, He umeer
KPbILLIKA.

TennoobmMeH yMEHbLUAIOT MyTeEM MOAAEPKAHWA BHELUHEA MOBEPXHOCT  KaTOPUMETPUMECKOTO COCYAa W BHYTPEHHel
CTEHKW TepmocTara B YMCTOM (OTMO/MPOBAHHOM) W CyxoMm Bude. [OCTOsiHHasA OXaKOeHUs KaslopuMeTpa 6 OT  WCTbITaHuA
K UCMbITaHO He [O0/DKHA W3MEHATLCA Oosblie veM Ha + 3 9%. BOsbluve OTKIOHEHWA MOrYT CBUOETENbCTBOBATL, Harpu-
Mep. O HapylleHun pexuma  pabotbl Melwaski. [OrpeLuHocT, KOTOpble peayibHO B/MSIOT Ha  TOYHOCTb  KOHEUHbIX  pesysib-
TaToB. CBsA3aHb! C OT/MUMSAIMY YC/IOBUI NPOBELEHNS IPaAYVIPOBKM U UCTIbITaHWIA TOM/MBa.

B.3 Bbibop Temneparypbl TepMoctara

Ha npaktvke Temneparypa BOAbl B TepMmocTate M30nepubo/IMyeckoro kanopymetpa go/mkHa 6bimb Ha 02 K — 04 K
Bbille, 4YemM KOHeYHas Temreparypa B Ka/lopUMETPUYECKOM cocyde. Takim 06pasoMm, B Te4YeHuMe BCEro WCMbITaHus  Kasio-
pUMETPUYECKUIA  cocyf, SBNSETCA 6GO0nee  XOMOAHOW  4YacTbio, YTO MO3BOMSIET  MUHMMM3MPOBATL TErvVioBble MoTepu npu  WC-
napeHn 13 Hero Bogpl. Iro 0COBEHHO BAXKHO, KOrAa KaUIopUMETPUYECKUIA COCY/, HE UMEET KPbILLIKW.

Bce BblLLIECKA3aHHOE CMPaBeIMBO W A/151 KASTIOPYMETPOB CO CTaTUHECKVM KOXYXOM.

B.4 [leneHne BpeMeHn 1CTbITaHVs Ha neprogp!

B.4.1 HauasibHoe paBHOBECHOE COCTOSIHME U HauauTbHbIV Neprog,

Mocne BKIIOYEHVSI MELWasIKM  HYXHO BbDKOATb HECKO/IbKO MUHYT, UTOObl pas/iMuHble YacTW  MOAFOTOB/IEHHOTO K UC-
MbITaHWIO  Ka/IopMMeTpa  JOCTUIIM  OAMHAKOBOM — Temneparypbl, MOCMEe YEr0  HAYMHAIOT  CHUMATb  MoKasaHus  TepMoMeTpa
C WHTepBasioM 1 MuWH. HauanbHbii Neprof  pPaBHOMEPHOrO W3MEHEHWst Temnepatypbl, T. €. HaYa/bHblA Nepwof  WCMbima-
HUS,, HaYvMHaeTCa cpasy Toc/e  HaCTyr/leHUsi PaBHOBECHOTO  COCTOSHUS — KUIOPUMETPA,  XapaKTEpPW3yHOLLErocsi — MOCTOSIHHOW
CKOPOCTHIO  M3MeEHeHVst (gpeiiha) Temneparypbl. B 3TOM  coctosHMM — MpvpalleHnsi  TemnepaTrypbl B TeYeHMe  HEeCKOSbKUX
nocriefoBare/lbHbIX  MUHYTHbIX WHTEPBAVIOB He [O/DKHbI pasnmuarbcs 6osiee vem Ha 0.002 KivmH. a 8 cpegHem pasHuua
Mexay HuMKM He go/mkHa  mpesbiwars  0.001  KivmH.  Mpogo/mkuTesnibHOCTM  HadasibHoro  neproga 5 MuH (6 M3MeEpeHWiA.
5 npuvpalleHnii) [OCTATOYMHO /1A YCTAHOB/MIEHWS 3HAYEHV HadaulbHOro fApeliha  Temneparypel (difdf), = g. B cnysae no-
BbaieMVisi TeMneparypbl f,, UMeeT NoMoxu1TebHoe 3HaueHe (> 0).

MpumevyaHne — Tewmneparypa B Ka/IOPUMETPUYECKOM COCyZe, KaK (DYyHKUMSI BpeMEeHW, B LE/IOM MpeacrasnseT
COBOM  3KCMOHEHTY, CTPEMSILLYIOCS acMMMITOTUYECKM K 3HadeHno OpHako B HadasibHoM nepvoge (10 MvH WM MeHee)
VCKPUB/IEHNE  3KCTIOHEHLWMA/TEHOA  KPMBOA  HE3HAYMTENIbHO, 3@ WCKMIOYEHMEM  CflydaeB  OO/bLUIOTO  TEM/IoBOrO  Hamopa,  npe-
BblLLaroLLEero 5 K. coveTaroLLerocs co 3Ha4eHeM NocTosiHHOM Ox/TaxkaeHns kanopumeTpa 6o1ee 0,005 MUH'L.

HaBecky nOmKVraloT HEMNOCPEACTBEHHO MpU  MOCMEAHEM  M3MEpeHWM Temnepartypbl B Hauda/lbHOM nepuoge (cm. 84
HaCTOSALLEro CTaHaapTa).

B.4.2 KoHeuHbI nepvog, v NpoAoKUTENBHOCTb [/TaBHOTO Neproga

KoHeuHbIi  nepwof,  paBHOMEPHOrO  U3MEHEHWst  Temnepatypbl  (KOHEUYHbIA Mepuof  WCTbITaHWs)  HauvHaeTcsl,  Korga
nocre OkuraHuss npobbl BCE 4YacTW Ka/lopuMeTpa BHOBb [JOCTUTAOT OAMHAKOBOM Temmepatypbl, T. €. KOrda KaslopuMeTp
[OCTUTaeT HOBOTO  PaBHOBECHONO  COCTOSHUSI,  XapaKTepu3ylLLEerocs  MOCTOSHHOW — CKOpOCTLIO  M3MeHeHust  (gpeiidha)  Temne-
patypbl. Bpemsi, Heobxoavmoe A9 MOMHOTO  BbICBOGOXAEHUA W PaBHOMEPHOrO —pacripefenieHns  Tervia, 3aBucuT, npexae
BCEro, OT xapaktepa W 3thdekTVBHOCTM nepemelumBaHMs.  [poJo/MKUTENBHOCTL  [1IABHOTO  NEPMOJA  BbIOMPAKOT — TakoW, 4To-
6bl 6bLT0 raPaHTMPOBAHO BbIPaBHMBAHVIE TEMMEPATYP, HO He CrieayeT Npog/ieBarh ero 60/1bLUe, YeM 3ro HEOBXOAUMO.

[MaBHbIA Mepuog, HauvHaeTca npu  MOCNEeAHEM  U3MEpeHM Temmeparypbl B HayYa/lbHOM MEepuode U 3akaHuvBaeTcA
C Ha4a/10M KOHEYHOTO Meproa.

MpOAO/KMTENBHOCTL — KOHEYHOTO  Meprofa  O0ObIMHO — COCTaBfseT 5—7  MWH.  3TOr0  [OCTAaTO4MHO, 4YTOObl  YCTaHOBUTH
CKOPOCTb  M3MEHEHWS KOHEYHO TemrnepaTypbl HeoOxomviMylo [/19 pacueTa rompaskM Ha TeryioobmeH Jl,,. [Mpyu  noBbi-
LLIEHWV TEMMIEpaTYPbl B KOHEYHOM MEPVIOAE Y. IMEET NOSIOKUTESTbHOE 3HaveHve ($,* 0).
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MpunoxeHvne C
(o6sa3aTenbHoE)

ABTOMaTU3NPOBaHHblE GOMGOBbLIE Ka/TOPUMETPbI

C.1 PaboTa Ha aBTOMAaTU3MPOBAHHOM KaslopuMeTpe

Cpeay pa3nuTbIX TUMOB MOSIHOCTBIO aBTOMAaTU3NPOBaHHbIX GOMOOBBLIX KaJIOPUMETPOB CKUraHUSA ecTb Npubopsbl,
KOTOpble YAOB/IETBOPSIOT BCEM OCHOBHbLIM TPeG0OBaHMAM, NPeabsABAsSEMbIM K Ka/lopyMeTpaM, NapameTpbl U XxapakTepu-
CTVIK/ KOTOPbIX NMOAYNHSOTCS TEOPUM TEMJIOBbLIX NPOLIECCOB, a Takke NPUGOPbI, YbM XapakTEPUCTUKN HEOBXOAMMO YCTa-
HaB/IMBaTb OMbITHLIM MyTeM. [8 NOMyYeHVs HaeXHbIX pe3ysibTaToB Npu paboTe Ha KasiopyMeTpax MepBoro Tuna He
TpebyeTcsi OUeHb CTPOro Co6/M0AaTb OAVHAKOBLIE YC0BUS (Harpumep, KONMUYeCTBO BbIAENSAOLLErocs Tensia) npv rpagyv-
POBKE W UCMbITAHUM TOM/IMB. KpoMe TOro, 3HauYeHWe 3HepreTMyeckoro aKkBMBasieHTa (C) KaslopuMMeTpa, paboTa KOToporo
On1cbIBaeTCs TeopUel, Kak NPaBUIIO, OCTAETCS MOCTOSIHHBIM B TEUEHWE [/IUTENIBHOMO BPEMEHM.

Ha nprbopax BTOPOro Tuna Takke MOXHO MoJy4nTb pesysibTaTbl C Tpebyemoli TOUHOCTbIO, eC/IN NMOBTOPSIEMOCTb
pesynibTatoB HAXOAUTCA B YCTAHOB/IEHHbIX MpeAesiax, a orneparop CTPOro NPUAEPKUBAETC OrpaHUYeEHNIA Ipy BbIGOpe pa-
60umx ycnoBuii. OBbIYHO KaSTIOPMMETP Takoro Tuna TpebyeT 6os1ee HaCTbIX MPaayMPOBOK, MHOTAA KaXXAbIA paboynii AeHb.

B HEKOTOPbIX C/Ty4asix CTabu/IbHO paboTatoLLME Ka/TOPUMETPUHECKME CUCTEMbI MO3BOSIAOT NPOBOAYTL aHaINS B Ax-
HaMMUECKOM PeXUME, T. €. Yepe3 HECKOIbKO MUHYT MOC/ie Hadasla r/laBHOro Neproaa BO3MOXHO NpeAckasaTb KOHEUHYH
Temneparypy v 3HaueHue 0. He CHUXKas NPV 3TOM TOUHOCTU Pe3y/IbTaToB.

C.2 NpagyvipoBka

DHepreTNyecknii aKBMBAJIEHT KaJTOpUMETpa C OMNPeaesisioT, Kak ykasaHo B pasgene 9 HaCToslero craHzapTta, B
YacTtHOCTN B 9.2.9.4. 1 9.5.

M3rotoBuTeNib Nprbopa MOXET yCTaHaB/IMBaTb pabo4ne yCrioBus 4/151 60MObI (OTHOLLEHWE MacChbl NPO6bI K 06beMy
60M6ObI, KONMYECTBO A06aBNsSeMo B 60MOy BOAbI, JaB/EHVE KUC/I0POAA), KOTOpbIe CYLLIECTBEHHO OT/IMYAKOTCH OT YC/10-
BUiA. onpegeneHHbIx B 9.2.1. Ecnm aTn ycnosus paboTbl 60MObI NPUBOAAT K U3MEHEHUIO TEM/10Tbl CropaHusi 6eH30MHO
KVUC/MOTbI Ha 3HayeHune, 6orbluee Yem + 5 [Di/r (cm. 9.2.2), TO Ten/1oTy CropaHusi 6eH30MHON KUCIOTbI NMEPECUNTLIBAIOT C
MOMOLLIbHO KOPPEKTUPYIOLLMX KO3GOOULIMEHTOB /11 HOBbIX YCIOBUIA 1 3TY CKOPPEKTUPOBaHHYHO BENIMUMHY UCMOb3YIOT A1
BbIYMC/IEHNSI SHEPrETUHECKOIO 3KBMBA/IEHTA C.

CraHgapTHasi TeMnepartypa ChbITaHW (pPaBHask KOHEYHO TeMnepaType r/1aBHOro neproga 4) BO BCEX UCTIbITaHUSIX
[O0J/PKHA ObITb OAVHAKOBOW C TOYHOCTLIO + 1 K. Mpy HEOBXOANMOCTM CTaHAaPTHasA Temnepatypa MOXET ObITb NPON3BOSIb-
HO BblbpaHa B npegenax = 10 K ot 3HaveHns 25 °C. 4TO He OKa3bIBaeT Cepbe3HOro0 B/MSHMA Ha OnpeaensiemMyto Terioty
cropanus (cMm. 3.4). Mpy OTK/IOHEHUM CTaHZAPTHOW TeMrnepatypbl OT 25 *C Ha 3HaueHWe Gorsbluee YeM + 5 K. pesysbTar
VCMbITaHWUIA AO/MKEH ObITb NPeACTaB/IEH CO CCbIIKOM Ha 3TU YC/IOBUSA.

MpumevyaHne — CnpaBo4Hble 3HaYeHUs, nNpuBedeHHble B 9.6.1. 9.6.2 n 10.4.2 HacTosALero craHgapTa, OTHO-
cArtcsa K 25 *C.

HekoTopble NprbopbI creayeT rpaaynpoBaTh, MPUMEHSIA Pas/iNyHble HAaBECKN GEH30HOM KMCOTbI C MakCUMasTbHOM
pasHMLE Macc NprYMePHO B ABa pasa. Mpu KOPPEKTHOM BbIMO/bIEHNN 3TO 06eCMEUNT GOSbLLYHO TMOGKOCTb NPV NMOC/eAY-
HOLMX aHanM3ax Tonmea. Heo6XxoaMMo YCTaHOBUTL AeCTBUTENbHBIN paboumnii Anana3oH 3HEPreTUUeCKoro aKBMBasieH-
Ta ¢ (cM. 9.3 HacTosLLEro cTaHAapTa). EC/M yCTaHOB/IEHHbIN AMana3oH CUIbHO OrpaHNYMBaET KO/IMHECTBO BblAe/IstoLLE-
rocs Tenna, criegyet yaenste ocoboe BHUMaHWe COOMIOAEHMIO 3TOro TpeboBaHWA MpY NPOBEAEHUN BCEX AaslbHEMLLINX
VCMbITaHWUIA.

BmecTe ¢ npubopamu, KOTopble TPebytoT YacTol rpagyypOBKM, N3rOTOBUTE/Ib MOXET MOCTaB/sATb rOTOBble Opu-
KeTbl GEH30IAHOWM KMCMOTbl COOTBETCTBYHOLLEI MacCbl C YCTAHOB/EHHbIM 3HAYeHVEM TensioTbl CropaHus. Kak npaBu-
J10. 3TN BPUKETLI HE CEPTUNLIMPOBaHbLI U HE MOTYT BbITb MUCMOMb30BaHbl B KAUYECTBE 3TA/IOHHOM GEH30IHOM KMCMOTbI
(cMm. 5.5 1 9.2 HaCTOsILLEro CTaHAapTa), HO UX YA0BHO MCNO/Mb30BaTh /151 MPOBEPKU MPaayViPOBKM MpU eXXxefHEBHOW paboTe.
AbTEPHATVBHO MPOBEPKY MPafyVpOBKM OCYLLECTB/ISIIOT Yepe3 onpeaesieHHble NPOMEXYTKM BPEMEHW, BbIMOSHSS CEPUID
CXKMraHWn GPMKETUPOBAHHBIX HABECOK 3Ta/TOHHOM GEH30MHOM KUC/OThI, a Takke Npy paboTe ¢ HOBOWM NapTueil BPUKETOB
OT n3rotoBuTesst. CpeaHee 3HaYeHVE TEM/IOTbI CTOPaKMSI. MOJTyYEHHOE B CEPUN M3 MATU CXKUMaHA NPUMEPHO OAMHAKOBbIX
HaBeOOK GEH30MHOM KUCMOTbI, He AO/MKHO OT/IyaTbCcs 601ee yem Ha * 50 i/ OT 3HaveHus], yKasaHHOro B ceptudmkare
1 NepecUnTaHHOro B C/ly4aB HEOBXOAMMOCTI Ha peasibHble YCIoBUSt GOMObI.

MpumevyaHne — HekoTopble NPUGOPLI A/15 NOAYUEHVST CTabWU/bHBLIX Pe3y/ibTatoB TpebytoT npeaBapuTesibHO-
ro COKUraHMsi HECKOJTbKMX NPo6. C 3TOM LEeNbi0 MOXHO UCMOb30BaTh GPUKETbI NMPaKTUYECKM /H060IM 6EH30MHOM KUCO-
Tbl WX BCMOMOraTeslbHoe BELLEeCTBO, obriervatoilee cropaHve (cMm. 8.1). PesynbTarbl, NOMyYeHHbIE MpU 3TUX COKUraHNsIX,
OT6pachIBatoT.

[lnsi NpoBEPK/ TOTOBHOCTM K/IOPUMETPA K paboTe flydllie BCEro NPOBOAVTL CXKUrAHNE 3TafIOHHOM GEH30MHOI Kic-
JIOTbI KaK HEM3BECTHOTO BelliecTBa (cM. 9.3).
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C.3 TpeboBaHUs K NPELM3NOHHOCTY Pe3Y/ILTaToB rPafy poBK/

3HaueHVIst SHEPreTMYECKOrO SKBUBAJIEHTA C [/191 OTAE/bHbIX MPayMpPOBOYHbIX UCTbITaHWIA AO/HKHBI ObITh pacreyara-
HbI NN OTPaXXeHb! Ha AUCTINEE B [HKOY/IAX Ha rpafycChbl KenbBryHa WY Ha APYTyHO YC/IOBHYHO eAVHULLY TeMMepaTypbl BMecTe
CO 3HayeHusAMK 0. NPeacTaBNeHHbIMY B TakuX Xe eauHuLax. TpeboBaHNs K NPELM3VOHHOCTU Pe3yIbTaToB OrnpeaeneHrs
C npvBefeHbl B 9.7 HaCTOSLLIEro cTaHaapTa.

B HEKOTOPbIX KaSIOPUMETPUYECKUX CUCTEMAX OBHAPY>KMBAKOTCA 3HAYUTESbHbIE PACXOXAEHVSA B pe3yribTarax OT-
LenbHbIX U3MepeHuii ¢. B 3TOM crlydae B KauyecTBe SHEpPretMyeckoro 3KBMBa/IEHTa KaslopumeTpa MpUHUMAKOT cpef-
HIOIO BEIMUMHY MeXay 3HayeHVeM C A1 NOC/eAHero rpaflypoBOYHONO MCMbITaHUA N CPeAHNM 3HAYeHWeM C N BCeX
npeabiayLyx rpagyvpoBOYHbLIX UCTIbITaHUA. B 3TOM cnydae OTAeribHble 3HAaYeHus T., MoslyYeHHble B Cepyn rpasynpo-
€04HbIX VCMNbITaHWIA, He MOIYT GbITb MCMOMb30BaHb! A1 OLEHKN NPELM3NOHHOCTN 13MepeHUiA. BMecTo 3Toro crienyeT B
TeyeHne O4HOro NAN. camoe GorbLuee. ABYX AHEV MPOBECTU CEpU0 OTAEbHBLIX U3MEPEHWIA, UCTMIOMb3YS B Ka4ecTBe Npobbl
STa/IOHHYHO GEH30IHYHO KMCOTY. N5 cepym 13 NATU CKUraHWi 6EH30MHOI KNCOTbI CTaHAAPTHOE OTKIOHEHUE HE [O/DKHO
npesbiwatb 0.20 %. CpeaHee 3HaYeHVe TEM/I0Tbl CropaHUsa He A0/HKHO OTinMyaTbes 60o1ee YeM Ha + 50 /r OT 3HaueHus,
yKa3aHHOro B ceptudpukare (cm. C.2).

C.4 ConocTtaByMOCTb rpagypOBOYHbIX VCMbITaHWIA 1 UCMNbITaHWIA TONIMBa

YcnoBusi NPOBEAEHUS UCTIbITaHWA, onncaHHble B 10.1 1 10.2 HACTOSALLEro CTaHaapTa, BKIKOUasi 3aMeyaHnst O Heob6-
XOAMMOCTM y4eTa Ter/I0BOro BkK/aaa OT CropaHust 3anana W oT MOBG0YHbIX peakumi, Taknx Kak peakumsi 06pa3oBaHus
a30THOI KUC/OTbI, AO/MKHbI ObITh YUTEHbI MpY pacyeTax (cMm. 9.6.1).

B aBTOMaTU3MPOBaHHbLIX Ka/IOPUMETPaxX Npu 06paboTke pe3y/ibTaTtoB OObIYHO HE YUMTLIBAIOT pasHoobpasve Mare-
PUa/I0B. N3 KOTOPbIX U3rOTOB/IEHBLI TUIIU, & TaKKe VX Maccy.

B kasiopymeTpax C MOCTOSIHHOM Maccoili BoAbl OWMOKa OT UHOPUPOBAHWST Pa3HULbl TEMN/IOEMKOCTEN pas/iNyHbIX
TUrNEe onpeaensieTCs BbIPaKEHNEM

PAC <C.1)
s

rae AC — pasHuiLa TEM/IEMKOCTe { Ty B C, ) TUT/IEN, UCTIO/b3YEMbIX B rPaAYUPOBOHHbIX UCTIbIFAUNSIX U ACTILITAHUSIX
TON/IMBa;

Ty — MacCCa HaBECKM COXOKEHHOr O TorrbiBa.

J19 KANOPMMETPOB C MOCTOSAHHOM O6LLE MacCoi Ta XXe OLUMOKa OnpeaessieTcs BblpaxeHuem (cv. 9.6.2)

OonC
i €2
rn,
MepBoOYepeaHO 3adadeli SBMSETCS MOMHOe cropaHve TonrmBa. st JOCTVDKEHWS 3TOFO OBLIMHO HeoBXxomyMa
0/1rV|M|/|3aL||V|F| BCeX yCﬂOBVlM.

C.5 BegeHvie paboyeiin JOKyMeHTaummn

PacueT BbiICLLEl TENMOTLI CrOPaHMs aHa/IM3MPYEMO NPO6bI NPY NMOCTOSSHHOM 06beme O?,y NPOBOAAT B COOTBET-
cTBuM € 10.3 HaCTOSLLIEro CTaHAapTa. Pe3ynbTar BblpaxkatoT B [HKOYNSAX Ha rpaMM W APYTrX NOAXOAALMX eAUHMLAX.

PacneuvataHHas Wv nHade 3athrkcrpoBaHHas MHPOPMaLMS O KaKOOM OTAENIbHOM UCTIbITAaHUN A0/DKHA NO3BOATb
VICTIOSTHUTESTIO NMPOBEPUTL BCE pacyeThbl, HaumHasA ¢ 0, €. Macchbl NPo6bI, Macchbl 3anana 1 MacCbl BCMOMOrare/IsHoro BeLle-
cTBa. Vicnonbayemble hopMysibl AO/HKHBLI ObITb NPUBEAEHLI B UHCTRYKUM K MIPUBOPY M NPUIoKeHUU. CnpaBOYHbIe 3Ha-
YeHUs1. UCNOJb3yeEMbIe B pacyeTax, A0/MKHbI ObITb NpeacTaB/ieHbl OAHO3HaYHO. [JomkHa ObITh obecrneveHa BO3MOXHOCTb
BHOCUTb B NporpamMmMy 06paboTKM pe3y/ibTaToB HeOOX0AMMble U3MEHEHUS, CBA3aHHbIE C M3MEHEHVEM MpoLeaypbl, a Tak-
»Xe C USMEHEHVEM TEIM/10ThI CrOPaHWNs 3TaSTOHHO GEH30MHOI KMCOThbI B rPaAyNpPOBOYHBLIX UCTIbITaHUSIX. MonpaBKu, yunTbI-
BalOLLME TEMN/I0Ty CropaHusi 3anasa, a Takke TEM/IoTY OT MOBGOYHBLIX PEAKLIWI U T. 1., AO/MKHbI ObITh YETKO YCTAHOB/IEHbI.

CraHgapTHYHO TemMrepatypy MCNbITaHWSA ONpeaesnisatoT ¢ TOYHOCTLIO 0.2 K.

C.6 TpeGoBaHWsi K NPELM3MOHHOCTY Pe3y/IbTaToB UCTbITaHW TonvBa

TpeboBaHUs K NPELM3NOHHOCTI Pe3y/IbTaToB NapasiyieNibHbIX OnpeaesieHniA, a UMEeHHO, K X MOBTOPSEMOCTU, Npes:-
CTaB/ieHbl B pa3gese 11.
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MpunoxeHve O
(cnpaBoyHoe)

MepeyeHb NapaMeTPoB U NpoLeayp, KOHTPONMPYEMbIX NPU NPOBEAEHNN KaSTOPUMETPUYECKMX
ncnbITaHUN

0.1 BeepgeHve

B HacTosileM NpuIoKeHUN NpuBeaeHa MHAopMaLmsi, HeobxoaMasi onepaTopy Mpwu NOAroToBKE U NPOBEAEHUN
onpeaeneHvst TennoTbl CropaHus, BKIKOUasi rpadypoOBOYHbIE VICTIbITaHWS, C UCMO/1b30BaHNEM KasIOPYMETPOB Pas/IiHOro
TMNa. B npnnoxeHWn NOBTOPeHbI pacyeTHble hOpMY/ibl, MPUBEAEHHbIE B OCHOBHOM TEKCTE CTaHaapTa.

OCHOBHbIe YC/I0BUST SKCMEPVIMEHTA, 06LLpMe 019 BCEX TUMOB 60MOGOBLIX Ka/IopUMETPOB, NpyBeAeHbI B pasaere 02.
B pazgene D.3 cogepxmTca MHopMaLmsl, OTHOCALLAACH K MCMO/b30BaHMIO aauabaTnyecknx Kasopumetpos. Pasgen D.4
KacaeTcsi paboTbl M30MEPUBOINYECKUX KaSTOPUMETPOB, a pa3aen D.5 — paboTbl BbICOKO aBTOMAaTU3NPOBaHHbLIX 60MOOBbLIX
KaslopumeTpoB. KanmoprMeTpbI CO CTaTUHECKMM KOXXYXOM MOXHO pacCMaTpmBaTh Kak M3oMnepubo/imyecxme CUCTEMbI.

B HacTosLLEM MPWIOXKEHNN B CKOOKax ykasaHbl HOMepa pas3fesioB U noapasferioB OCHOBHOMO TeKCTa Wi npu-
noxeHnin A—C HacToswero crtaHgapta. OCHOBHasi Ka/IopyMETPUYECKasi npoleaypa onuMcaHa B pasfesie 8 HacTosLero
cTraHgapTa. MNMpoueaypbl rpafyvpoBku NpveeaeHsbl B 9.5 1 9.6. VcnbITaHns TBepaoro 6MoTon/MBea U BblYUC/IEHVE Pe3y ib-
TatoB— B 10.2—10.4. JononHuTesibHast MHGOpMaumsi, OTHOCALLASACS K paboTe Ka/IopyMETPOB KOHKPETHOrO Tuna, Npu-
BeleHa B CielytoLmX pasgesnax:

* AN aapabaTMHecKnX KaslopuMeTPOB — B NPUIoKeHUN A v pasgene D.3;

* [1/191 N30MEePUOOSTNYECKMX KASIOPUMETPOB U/IU KaSTOPUMETPOB CO CTaTUHECKUM KOXYXOM — B MPuioxeHun B n pas-
beneDA4;

* AN APYrvX TUNOB KaniopyMETPOB — B NMpuioxeHnn C n pasgerne D.5.
D.2 BbI60p OCHOBHbIX MapameTpoB

Ycnosus rpagyvpoBki. OCHOBHbIE NapaMeTpbl, YCTaHaBIMBaeMbIe MPY rpagyvpoBKe 1 cobtogaemMble Npy nocse-
LYOLNX UCTbIraHKsAX Tormea (CM. 9.2.2 1 9.3):

06beM 6OMObI Ve, AME =

Macca HaBeCKN GEH30MHOM KACTOTbI T; =

Macca Bofibl, f06aBisseMori B 6oM6Oy, T, T = (MOXXHO 3aMEHUTb Ha 06beM VA, cv3)
HavasibHOe AaBJ/ieHne Kucopoia p,. Mia =

CTaHAapTHadA Temnepartypa /™. X =

MepecyeT TEMNOTbI CropaHnsi 6eH30IAHOI KMCOTbI Ha peasibHble YC/I0BUSI CKMUraHUs B 6ombe. 3HadeHne TernsioTbl
CropaHusi 6eH30lAHO K1CNOTbI, MOJTyYEHHOE MPU MEepPecHeTe, UCTOMb3YHOT MPU pacyeTe SHEPreTUHECKOro 3KBMBa/IEHTA
KaniopumeTpa ¢ (MHpopmaLys 0 NepecyeTe NPUBOAUTCS B cepTdpkaTe 6eH30MHO KUCOThI, a Takke B 9.6.1 1 9.6.2).

TennoTty cropaHns 6eH30MHOI KUCOTbI, YKa3aHHyHo B cepTudpukate (x/r). ycTaHaBMBaKOT NpY CreAyHoLWnX YCro-
BUsx (9.2.1):

OTHOLLEeHVe (TbB\bBu*)) P%*0 3.0 r/ ams;

oTHoLueHre (V™ Vi) PasHo 3.0 cv?/ ams3;

3HaueHwue p, pasHo 3.0 MlMa:

3Ha4veHue paBHo 25 X (cm. 8.7).

MepecyeT TenoTbl CropaHns, YKasaHHOW B cepTUhuKaTe 1 BbIPaXKEHHOM B MHKOYNSAX Ha rpaMm, NPOBOAAT B COOT-
BETCTBMM C hOPMYSION, MpUBEAEHHON B cepTudimkare. Takum 06pa3oM MosydaroT 3HauYeHMe BbICLUE Ten10Tbl CropaHnst
3T &1 0 UHOW 6EH30IHOM KUC/OTbI B peasibHbIX YCNIOBUAX OKMraHUsA Ogyp,, (D).

KonmuecTBo BOAbI B K&/IOPUMETPUHECKOM COCYE: '

a) Mpu NOCTOSsIHHOM Macce BoAbI B KaslopumeTpryeckom oocyae (8.3:9.6.1:10.3.2)

Macca Bo/ibl B K&JIOPYIMETPUHECKOM COCye = r

WM anbTEPHATVBHO:

b) Mpy NOCTOSIHHO OB6LLEN Macce KarIopUMETPUYECKOTO COCya, BoAbl B HEM 1 60MObI B cbope <8.3; 9.6.2: 10.3.3)
061138 Macca (KaUsTopUMETPUYECKUIA cocy [, ¢ BOAA + 60M6a) = r.

JononHuteneHble NapameTpbl, KOTOPble HEOOXOAVMMO YUUTLIBATL:

[OJ1MHa MPOBOJIOKM /151 38XKUraHns /,,, = CM; WM NMOCTOSAHHOE 3HaueHve = [k (9.4; 9.6.1);

macca sanasa Mg, =T; W NOCTOSAIHHOE 3HayeHue O, = [k (9.4:9.6.1).

MpUHMMAOT peLleHme, onpeaensTb X Nonpasky Ha 0OpasoBaHMe a30THOM KUC/OTbI Oy A1 KaKO0ro OTAeslbHOro
UCMbITaHUS MyTEM aHa/M3a NPOLYKTOB CropaHust JiMbo NPUHATE 3Ty MOMnpasKy 3a NMOCTOSAHHYHO Be/IMUMHY (He 06si3aTe/ibHO

OJVHAKOBYHO /151 VICTIbITaHW 6eH301iHOI KUC/IOTbI U TOTVMBA) HA IPamMM NPOBbI UW Ha OAHO McTibiTaHve (9.4: 10.1).
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D.3 AgrabaTmnyeckme KarmopuMeTpbl

D.3.1 OnpefeneHvie Ucnpas/ieHHOro nogbema Temneparypbl 6

BbINOMHAIOT HEO6XOANMBIE MPOLIEAYPbI HACTPOWKM /18 [OCTVKEHUS aavabaTnyeckmx ycnosuii (A.3.1; A.2.2).

OnpeensoT S3HePreTUYECKNIA IKBNBASIEHT KUTOPUMETPA U BbIGMPAKOT Maccy rnpobbl, NOC/1e Yero AenaroT NporHo3
OXMAaemMoro nofbemMa Temnepatypbl A/, UTOObI ONpeaennTL CTapTOBYIO TeMrepatypy A).

MpVBOAAT KAIOPUMETP K HAY&/TbHOMY PaBHOBECHOMY COCTOSIHMIO (CM. A 4).

MpOBOOSAT Cepuio UCMbITaHWIA 41 onpeaeneHnst NPoOAOHKUTELHOCTU F1aBHOTO neproga (A4; 9.5).

Mo pe3ysibTaram M3MepeHui TeMneparypbl Bo BpemeHu (L, fj 419 HECKONBbKNX CxmraHnii 6eH30AHOM KUCOTbI Bbl-
YMCTIAKOT AJ15 K&KA0ro OTAE/IbHOrO UCTbITaHUS UCpaB/IeHHbIM NogbeM Temneparypbl O (cm. A5):

o= <D.1>

Mpw cyLuecTBeHHOM Apeliche TeMmepaTypbI B KOHLIE I1aBHOO neproga 3HadeHne 0 BbIYMCAOT Mo doopmyne
(cm. A5)

e=<f % -9N-1)- (D2

D.3.2 OnpepeneHvie 3HePreTMyYeCcKoro aKBMBaIeHTa

BbIUMCIAIOT SHEPreTUYECKUIA SKBUBANIEHT KannopumeTtpa £ 415 OTAe/bHbIX IPagyvpPOBOYHBLIX UCTbITaHNIA.

J19 KANOPMMETPOB C MOCTOSIHHOM MacCoii BOAb| B KaslopumeTpryeckom cocyae [D.2. nepeuncrieHve a)] £ Bblumc-
nA0T no doopmye

NALV. bae OIuM ++ OM (D3)

11151 KaIOPUMETPOB C NOCTOSIHHOM 06LLiel Maccoli [D.2. nepeyncrieHie b)] e, BbIMUCIAIOT No dropmyie
(D4

rze £¢ — paBeH e [/159 JAHHOTO IPayVPOBOYHOIO MCTbITaHYIS, PACCUUTAH, Kak YKa3aHO BhbILLE:
T, — Macca TUIJIsi, UCrosib3yeMOoro B JAHHOM IPafyMpPOBOYHOM MCTIbITaHUM (CM. NprimeyaHye B 9.6.2).

BblumcnsaroT cpegHee 3HayeHve nnm e.’\n) COOTBETCTBEHHO 1 NPOBEPAIOT, YA0B/IETBOPAIOT J11 NOJTyHEHHbIE pe-
3yNnbTarbl TDE6OBaHI/IF|M K MPeun3noHHOCTH, NpBeaeHHbIM B 9.7.

Mprbop OTrpasyviPoBaH, yCTaHOB/IEHbI OCHOBHbIE MapamMeTPbIl UCTIbITaHWIA 1 MPUGOP rOTOB /151 NMOCeAYOLMX UC-
NbITaHW Npo6 TOMN/IMBa.

CnpaBouHble 3Ha4YeHNs], HEOOXOAMMbIE O/15 PacyeTOoB, NpuBeAeHbI B 9.6.1.

D.3.3 OnpefereHyie BbICLLER TEMN/I0TbI CropaHns Npm NOCTOSSHHOM 06beMe Qj

MpoBOAAT CXMraHve HaBeCKN BMOTOMNIMBA B COOTBETCTBUN C UHCTPYKLMSAMU, NpuBeaeHHbIMA B 10.2. 0 BbIUMCAIOT
TaK Xe. KaK Npuv rpagymnpoBOYHbIX UCMbITAHUAX.

[151 KaNTOpPUMETPOB C NMOCTOSIHHOKM Maccoi BoAb! B Ka/IopyMeTpryeckoM cocyae [D.2. nepeuncrieHme a)] 3HaueHne

QOjy BblumcnstoT rno doopmyrie (cm. 10.3.2)

- ~ O ~OH~12P2.
O?_V Dftaa ~ Q ~OH ~ 12P2.Y 2 (_)rs (D5)
y
[lns kanopuMETPOB C NOCTOSIHHOW 06LLIeR Maccoli [D.2. nepeuncreHie b)] Qj, BbIMMCAAOT Mo dopmyrie
(cm. 10.3.3)
~O~ v2 Os
01 D.6
y (w m, ©H)

rae £.— paccuuTaH no ¢hopmyrie C. = Copy - MLy N
Mg — Macca TUI/Is, UCMorb30BaHHOIO B JAHHOM VCTIbITaHWW, T.
Mcnonb3yroT TUIK, KOTOpbIe HaW/TyULLIMM OBPa30M MOAXOAAT /18 CKUMaHNS KOHKPETHOM NPOBbI.
CnpaBoyHble 3Ha4eHNs], HEO6X0AVMble OJ151 pacyeToB, NpyBeaeHbl B 9.6.1 1 10.3.2.

D.4 Viaonepnbonuyeckue KaniopumeTpbl

D.4.1 OnpeneneHvie ncrnpas/eHHOTo Nogbema TeMreparypbl

YcTaHaBNvBatOT TeMrepaTypy Bogbl B TepMocCTare, KOTopasi BblibpaHa 4/1a rcnbiTaHwii (B.3. npuioxeHie B).

OLIeHVB 3HEPreTNYeCKnii SKBUBAUTEHT KUTOPMMETPA U BbIOpaB Maccy Npobbl, AenatoT NPOrHo3 OXMAAEMOro Nnoabe-
Ma Temreparypbl At. YTOObI OMpPeAe/MTL CTapToBYIO TemMrepatypy (t,., - J1/).

OnpeaenaoT YCoBUs HauyasIbHOro PaBHOBECHOIO COCTOSIHUSA KUTOPUMETPA 1 MPUHMMAKOT PeLLIEHME O MPOAO/DKUTESTb-
HOCTU Ha4YaUTbHOTO Meproia Ui Mavarb1moTo Nepuoga paBHOMEPHOrO nogpema Temneparypbi (B.4.1, npuioxeHve B).
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Mcnonb3ys daHHble, NOsyyYeHHble MPY M3MEPeHNn TeMnepatypbl BO BpeMeHu (F,. B Oepun UCTIbITaHWi GeH30M-
HOW K1CMOTbI, BbIYCISAIOT UCMPaB/IEHHbI NogbeM Temnepatypbl 0 4151 OTAE/bHbIX UCTbITaHWI, UCMOMb3ys METOZ, PeHbOo-
Mdpayunnepa v Metos akcTpanosniAaumm Ukki HeoHa (8.6.2 HaCTOSILLEro CTaHaapTa).

0.4.2 OnpeperieHvie 3HepPreTUYeCcKoro aKBMBasieHTa

OHepreTNYeCKNin 3KBUBASIEHT KaslopyMeTpa £ BbIUMCIAOT 415 OTAE/bHbIX FPaAyMpPOBOYHbIX UCTbITaHW Mo dhopMy-
nam (D.3) unm (D.4), npuBeeHHbIM B D.3.2.

BbluMCIIAOT cpefHee 3HaYeHWe WM £ COOTBETCTBEHHO M MPOBEPSIOT, YAOBMETBOPAIOT /M MOSyYeHHbIe pe-
3y/bTaTtbl TPE60BaHMAM K NPELM3VNOHHOCTU (CM. 9./).

Mprbop OTrPaaynpoBaH, YCTaHOB/IEHbl OCHOBHbIE MapaMeTpbl UCTbITaHWIA, 1 NPMGOP MOTOB 4151 MOCeAyHoLLMX UC-
MNbITaHW NPo6 TonmBa.

D.4.3 Onpepeneryie BbICLLEN TEMN/I0TbI CropaHns NPy NOCTOSIHHOM 06 beme

CxurarotT HaBeCku TOI/IMBa B COOTBETCTBUM C UHCTPYKUmsaMU No 10.2 n 10.3. 3HaueHre 0 BbIYUCNAIOT Tak Xe. Kak
NPV rPagy pPOBOYHBLIX UCTILITAHNSAX.

BbIUMCAAIOT BbICLLUYHO TEOSIONY CropaHusi Npy noctositHHoM obbeme Of y no doopmynam (D.5) um (D.6). npvBeneH-
HbiM B D.3.3.

D.5 ABTOMaTN31pOBaHHbLIE 6OMOOBLIE Ka/IOpUMETPbI

PaboTy Ha aBTOMaTN3MPOBaHHbIX KaJTOPUMETPAX OCYLLECTB/ISIKOT B COOTBETCTBMM C UHCTPYKLMEIA MO SKCr/TyaTaLum.
VcnpaBneHHbI nogbem Temneparypbl 0 06bI4HO YCTaHaB/IMBAETCH CUCTEMON aBTOMATUYECKM.

Mpwv NpoBeaeHN rPadyviPOBKN HEOOXOANMO YHeanTbCS, YTO /19 pacyeTa SHEPreTNHECKOro SKBMBa/IEHTa CUCTEMOW
MCMO/1b30BaHO NPaBW/IbLHOE 3HAYEHVE TeMN/I0Tbl CropaHNs GEH30MHOM KUC/IOTbI, COOTBETCTBYHOLLIEE YC/IOBUSIM UCTbITaHWS
(pasnen D.2).

Y6exgaroTcs, UTO pesy/ibTarbl FPagyvpOBOYHbLIX UCMbITaHW YA0BAETBOPSAOT TPeOGOBaHMSAM MPELM3MOHHOCTU.
B cnyyae He06x0AMMOCTU NPOBEPSILOT CUCTEMY, CxXMUrast GeH30MHYHO KMCNOTY, Kak HEM3BECTHOE BeLLeCTBO. JItobble orpaHu-
YeHWSl. YCTaHOB/IEHHbIE M3roToBUTESIEM NPYBopa OTHOCUTENBHO MacChl OKUraemMoi Npobbl, 4O/MKHBI 6bITb COOMMOAEHDI.

OnpeensoT AeNCTBUTENbHbIV pabo4nii Anana3oH NapamMeTpoB A/151 MOC/EAYHOLLMX U3MEPEHWIA.

B oTAenbHbIX UCMbITaHUSAX BbIGOPOYHO MPOBOAAT HEOOXOAVMbIE M3MEPEHVS [/19 pacyeTa MOonpaBoK Ha TEnIoTy
CropaHvs NMPOBOSIOKM [/11 32KUraHWs! 1 TEMNsIoTy 06pa30BaHMsa a30THOM KMC/IOThI. [oka nonpaska Ha pas/iokeHre CepHO
KMC/OTbI 40 ra3006pa3Horo AMoKCHaa cepbl He onpeerieHa 1 He BBeeHa B MporpamMmMy 06pab0oTK/ pesy/ibTaTos,
VCMONb3YIOT 3Ha4eHue, npysBeaeHHoe B 10.3.2.
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MpunoxeHve E
(cnpaBoyHoe)

MpuUMepbl, WITIOCTPYPYIOLLYE OCHOBHbIE pacyeThl, NMPUBEAEHHbIE B HACTOSILLEM CTaHAapTe,
npu pa6oTe Ha aBTOMaTM3MPOBaHHOM GOMGOBOM KasIOpUMETPE

MpumMmedyaHue — [aHHblli NPUMEP OTHOCU rest K paboTe Ha agyabaTnyeckom kanopumetpe. OTiMune aBTOMa-
TU3VPOBaHHbIX K&/IOPMIMETPOB Pas/IMYHOro Tuna (agmabdartnyeckuii, NaonBprboNYecxXnin) CocTouT B criocobe onpeaene-
HVS1 pasHULbl Temnepatyp: b0 MyTemM M3MepPeHVss ABYX Temnepatryp v 4). 6o MyTeM BbIYUC/IEHUS] UCTPaB/EHHOrO
nogbema Temnepatypbl 0. CreayeT 06patUTb BHVYMaHWE Ha OMnpefesieHVe KOPPEKTUPYHOLWMX MOMpaBoK, OCOBGEHHO U
Qjg,, TaK KaK OHW MOTYT HEMHOIO OT/TMHaTBLCS B NPUBGopax OT PasHbIX MPOV3BOAUTESIENA.

E.1 PacueT BbicLUE TEM/10TbI CropaHns npuv NoCToAHHOM obbeme

Tabnunua E.1— Pe3synbTarbl, NO/yYeHHbIE Npy rpasynpoBke

Ne \V* M e.K iy <VA« NaOH. cM? c.orc
1 1.0282 1.059 4,102 3.043 0 215 6.5 39.0 8962
2 1.0525 0.454 3,568 3114 0 215 5.9 354 8963
3 1.0019 0.892 3.859 2.967 0 215 6.4 38.4 8957
4 1.0229 0.942 3.970 3.028 0 215 57 34.2 8959
5 1.0146 0373 3.375 3.002 0 215 6.4 38.4 8964

CpenHas BeniyumHa — 6961.

OK_V.1*326465/_
=10 cm; cropaet 8 cM MPoBOJIOKM (8 = 2,69 [hk/cm).

3anaJsi He NCnonb30BasIn.
NaOH [c - 0.1 morbYam3].

VicnpasneHHbI nogbem Temneparypbl O

VcnpaBneHHbI nogbem Temnepatypbl O paBeH HernocpeACcTBEHHO HabloaaeMoMy MOABEMY, T. €. pasHULIE HaYaslb-
HOIi 1 KoHeuHoW Temnepatyp {L - /) (cm. BbiLue).

PacyeT 3HepreTM4eCKoro aKBMBasIEHTa €

SHEePreTNHeCKNiA SKBMBAVIEHT £ BbIUUC/IAKOT MyTeM AerieHnst OBLLEro Kosm4yecTsa Ternsia, BbIAeNMBLUErOCH B pesy/ib-
Tate npoLeccoB, NpoucXodsnx e 6ombe (1,0262 26464 ¢ 21.5 ¢ 39.0). Ha BemMuMHY nogbema Temrepartypbl 6 (3.043).
T.e.1=8962 /K.

Pacuert BblICLLel Ter/oTbl cropaHuns OJ

My oxvraHMm NpUGAM3NTENBHO 1 I aHaMTUYeCcKor npobbl GuoTON/IMBa MNapameTpbl UCMbITaHVs  6bun

cnepgyowpe:
T,=1.1924r; 0"=0:
A%»l ~® CM, Ojgn“21.5 Ox.
0=2.630K; Oys =294 X

MonpaBka Ha TerIoTy 06pa3oBaHVIt a30THOM KUC/IOTbI M YaCTb MOMpaBKM Ha Ters1I0Ty 06pa3oBaHnsi CEPHOI KUCO-
Tbl Q, ¢ ONpeaeneHa TUTpoBaHem pactsopom NaOH (10.3.2. meTog, C)].

BbicCLUytO TErn/oTy CropaHmst aHa/IMTUYECKO NPo6b! BUOTOMN/IMBA PACCUNTBLIBAIOT Kak MPOM3BeaeHue (C<,, B 6) MUHYC
nonpaBKX Ha TEM/I0TY CropaHnsi 3anasibHOM NPOBOJIOKM 1 Ha TEM/10TY 06pa30BaHNsA a30THOM KUCAOTLI, T. €. (21.5 ¢ 29.4) [Ik.
[eneHHoe Ha Maccy HaBeCKM GroTormea /1,

8961 2.630-21,5-29.4
11924

= 19722 [IIr.

rAe BMECTO 3HaYEHNS VCMO/b30BaHO 3HaYeHNE e.
MaccoBasi foNsi cepbl B aHa/IMTMYECKO npobe GuoTornimea coctaensina 0.02 %. MNonpaBka Ha TeMnsoTy pas/ioxe-

HMS BOAHOTO pacTBOpa CepHOM KUC/I0TbI A0 ra3006pa3HOro AYoKCHAa CEPbI, KOropyHo HEO6X0AMMO BbIYECTb 13 19722 k.
cocrasnsiet 0.02 57 = 1 Ix/r [Q”™m, = (57 S2

Bbiclwas TernsioTa CropaHusi aHa/IMTUYECKO NpoGbl GMOTOM/IMBA NPW MOCTOSIHHOM Obbeme O* |, cocTasnseT
19721 [xir.
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MaccoBast gons obwen snarm 6uotonamea (W,) coctaBnsina 40.0 %: maccoBast O0/151 aHa/IMTUYECKOW Brarn
(Wa) — 3.0 %. BbiCLUYHO TEO/IOTY CrOpaHNs Cyxov NPOoGbI NPY NMOCTOSIHHOM OGBbEME (Ha CyXOe COCTOSIHME) PacCUMTLIBAIOT
CreflyroLLM 06Pa3oM:

100
0,,=19721----------mmmm-- = 20330 Ox/r nnm 20.33 MOx/kr.
100-3.0

B nepecueTe Ha McxoaHoe 61OTONMBO (Ha pabouee COCTOSIHWE) BbICLLAs TEMN/IOTa CropaHyist Mpu NocTOSIHHOM 06b-
eme CocTaB/nseT

Clgy = 20330 (1 - 0.01 40.0) = 12198 [Ix/r w1 12,20 KLLK/KT.

E.2 PacueT BbICLLEl TEMN/I0ThI CropaHVs NPy MOCTOSHHOM AaB/ieHU

Ecnn 6roTon/iMBo oxuratoT B atMocchepe Kic/iopoda npy NOCTOSIHHOM AaB/IEHUM, & He NMpU MOCTOSHHOM O6bLEME,
KaK B Ka/IOpPUMETPUYECKO 60oMbe, 061EM ra3oBoi hasbl U3MeHsIETCSA. Bogopos 61o ron 1 vBa. pearvpysi C ra3oobpasHbIM
KMCMIOpoAOoM, 06pasyeT XKy BoAy, YTO MPUBOAUT K YMEHbLLEHMIO 0GbeMa CUCTEMBI. Yiepos, 6uoTonimea pearnpyet ¢
ra3oo6pasHbIM K/C/I0poA0oM, 06pasys paBHbIi 06beM ra3006pa3HOro AVOKCUAA YI/Iepoaa, U. CreaoBaTesibHO, U3MeHeHUs!
06beMa CMCTEMbI HE MPOUCXOAMT. 3a CHET KMC/opoa 1 a3oTa 6UOTOM/IMBa NPOUCXOANT YBE/TMYEHE 06 beMa razoobpas-
HOVA (hasbl. 3veHeHvie o6bema rasoeoii hasbl J171, (Mosb/r Npobbl), NPOUCXOASLLEE NPU CropaHbbl 61OTOMN/IMBa, MOXHO
paccuuTatb no cpopmysne

0.SH
A, =00 2SHQ ’
0 G[LZ_Qg.G 31999 28.013J

rae H. O n N — maccoBble gonm (%) obLero Bogopoaa, KUC/opoda 1 a3ota B 61MOToNIMBe COOTBETCTBEHHO, pacCUUTaH-
Hbl€ Ha ro COCTOsIHME BUOTONIMBA, 419 KOTOPOro NMPOBOAAT NepecyeT BbICLUENM TEM/I0TbI CropaHus npu
NMOCTOSIHHOM OGbEME Ha BbICLLIYHO TEM/IOTY CropaHUst NP NMOCTOSIHHOM AaB/1EHNM.

PasHuLy mMexay BbICLUeN TEM/IOTOM CropaHns Npy NMOCTOSAHHOM O6beMe M MPY NMOCTOSHHOM AaBNEHUN MOXHO OLie-
HUTb PaboToN (3HEpPrUEit), KOTOPYHO NMPOM3BOAUT Cpeaa A1 COXpaHeHUs1 MOCTOSAHCTBA AaBneHus. a5 Toro, 4Toobl onpe-
[ennTb 3Ty paboTy, 3HadeHne A crieayetr YMHOXUTL Ha RT. 3amMeHsist MameHeHne o6bema (Mosib/r Mpobbl) Ha N3MeHeHVe
sHeprvn (Dx/r Npobbl). 3aecb R — yHMBepcasibHasi ra3oBasi MOCTOsIHHasA, paBHast paboTe paclumpeHnst 1 Monsi rasa ¢ co-
XpaHeHneM MOCTOSIHHOIO AaBneHus npy HarpeeaHum Ha 1 K (R = 8,315 x/monbK): I — cTtaHgapTHas Temnepatypa npum
onpeaenieHn TEN/I0Tbl CropaHns yrnei, pasHas 298.15 K nnn 25 *C.

CoOTHOLLEHVE MeXAy 3HaYeHUsIMU BbICLLEV TEM/OThI CcropaHna npu nNoctoAaHHOM gasBsieHnn U npu NOCToOAHHOM
obbeme A/1A CyXOro COCTOAHMA TOMN/iMBa BblpaXkaeTCA ypaBHEHNEM!

Ojp=Qfy ¢ (6.15H=-0.8 (0 ¢ Ne)|.
rae Hd, OinNd — cm. 12.2.

MwuHepasibHOe BELLECTBO TOr/vBa He AaeT Bkiaga B H, O u N. Tem He meHee, noAacTaHOBKa B chopmysty Hd, Od n N4
MPYBOAUT K HE3HAUUTE/bHOWM norpellHocTy. KoadbdpmupeHT npy N*L paBeH 0.9. HO MOXET ObITb B3AT TaKMM Xe. Kak 1 1S
KNC/I0pPOAa, T. K. 3TOT YIEH BbIPaKEHWS, Kak TakOeOow, SIB/ISIETCS MaU10i BENIMHMHOMN.

E.3 PacueT Hu3LLel Ten/10Tbl CropaHnst

E.3.1 Hu3wwas TensoTa cropaHnst Npu NocTossHHOM 06 beme

Tennota ncnapeHnss BoAb! NMpu NocTosiHHOM ob6beme 1 Temneparype 25 °C coctaBnseT 41.53 k[k/Morb. 3To COOT-
BETCTBYET 3HaueHuto 206.0 [x/r npobbl B pacuyeTe Ha 1% Bogopoda B npode Tonmea uwim 23,05 [hx/r npobbl B pacyeTe
Ha 1 % BoAbI B Npobe Torn/mMBa.

Hy3wWyto TensoTy cropaHusi Cyxoii Npo6bb! TOM/IMBa Nnpu NocTosHHOM o6beme Of |, MosyyatoT pacHeTHbIM MyTem U3
COOTBETCTBYHOLLEN BbICLLEN TENIOTHI CrOpaHns, Harnpumvep.

Qflv =07?.</+ 208.0- *,

roe Hd— maccoBasi 10N BOJOPOoAa CyxXoro Tornvea, % (cm. 12.2).

Hu3Luyto TensioTy cropaHust paGoyero TorMBa C MacCoBOW Aaield 0bLueli Bnarv W*, mpu NocTOsiHHOM oGbeme pac-
CUnTbLIBaLOT Mo chopmyrne

Ql, =<Q?.v-206.0m Hd)m (1-001m//) - 23,05 Wj

E.3-2 HusLwasa Tensiota cropaHns nNpm NoCTOAHHOM [aB/1eHnN

Tennota ncnapeHnss BoAb! Npy NoCTOSHHOM faBrfieHun 1 Temnepartype 25 *C coctasnseT 44.01 khx/Mosb. 31O co-
OTBETCTBYET 3HaueHuto 218.3 Hx/r npobbl B pacyeTe Ha 1 % Bogopoa B npobe Torivea wiv 24.43 [Hx/r npobbl B pacyeTe
Ha 1% BoAbl B Npobe Tonsmea.
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HuW3LLYt0 TEN/IOTY CropaHiisl CyXoro TOr/MBa Mpu NOCTOSIHHOM JAB/IEHUN PACCHUTBLIBAKOT, UCXOAS 13 BbICLLEl Tensio-
ThI CrOpaHuisi Cyxoro TOrn/I1Ba Mpu NOCTOSIHHOM 0Gbeme, Mo hopmMysie

= #6.15-Hd-0.8(09 + Nd)- 2183 HI=Q¢d, -21Z2HO -0.8 (0* + No).

Hu3Lwyto TeMn/IoTy cropaHusi paboyero Tom/iMBa ¢ MaccoBoii Aaneli Briarm WJ* npyu NOCTOSIHHOM AAB/IEHUM paccHn-
TbIBalOT MO oopMyrie

21Z2H" -0.8(09 #N2)] (1-0.01-Wf)-24.43 IV,

E.4 VIcnonb30BaHve YCTaHOB/IEHHBIX WU NPUHSTLIX 3/IEMEHTHbIX COCTAaBOB GMOTOM/IVBA 4/15

BbIYNC/IEHNS TENIOTHI CrOpaHUst

BbICLUYHO 1 HU3LLYHO TEM/IOTY CrOpaHnsi MPUPOAHOTO BMOTOMIbIBA MOXHO paccumTaTh Mo 3/1IEMEHTHOMY COCTaBy, T. €.
1cnosb3yst MaccoBble oM Bogopoda (H). azota (N). kmcnopoga (O) u cepbli (S). NpuBeAeHHbIE B AOKYMEHTE, yA0OCTOBe-
pstoLLEM KaueCcTBO GroTonvea. Mpy OTCYTCTBUN SKCMEPUMEHTA/TLHO OMNPEeAeIeHHOro 3/1IEMEHTHOIO COCTaBa MOXET ObITb

VICMO/1b30BaH NPUHSATLIN 3/1eMeHTHbI cocTaB no TOCT 32965.
MpVHATBIE 3NEMEHTHbIE COCTaBbl OUOTOM/IMBA B NPUNOXeHUM F nprBefeHbl Ha Cyxoe 6e330/1bHOe COCTOsHME TO-

nnvBea. MNepecyeT Ha Apyrve COCTOSHMA NPON3BOAAT Mo dhopMysiam, NpuBeaeHHbIM B EN 15296.
[ns npounx 61oTonInBe, a Takke A1 CMeLLIaHHOTO GroTONIMBa 1 BMOTON/IMBHBIX CMECei onpeaeneHne coaepxa-

H1A C. . N. S 11 30/1bHOCTU MPOBOAAT OAHOBPEMEHHO C OrnpeaesieHneM TenoTbl cropaHus (M. FTOCT 32985).
MaccoByHO A0/1H0 KUCIOPOAa Ha CyXoe COCTOsIHME BMOTOM/IMBa paccUnThIBatOT No pasHocTy (EN 15296):

O*=100-Hd-Cd - bfl - S4 - C|d - Ad,

rae Ad— 30/1bHOCTb CyXOro Ton/vBea.

NMpumMmeyaHue — B TBepAbIX GMOTOM/IMBaX MacCoBble Aa/iv X/10pa U CePbl HE3HAYMTETbHbI, MO3TOMY MpY pac-
yeTe MacCcoBOW A0TbI KNCMIOPOAA UMM MOXHO NpeHebpeyb.

36



MPUHATbLIE 3HAYEHUA 3/IEMEHTHOIO CocTaBa énoTtonnvea AN1sA BblYNCTIEHUA TEMJ/10TbIl CropaHuA

Ta6nunua F.1—TMpnHATbIE 3HAYEHNS S/IEMEHTHOIO COCTaBa pPa3HbIX BUAOB 610TOMN/1MBa

MpunoxeHve F
(cnpaBoyHoe)

FOCT 33106—2014

MaccoBas nons. %

Martepuan * - pon T
HeobpaboTaHHas ApeBecuHa Be3 Kopbl, XBOV 1 INCTHEB 62 43 0.1 0.02
Llenble aepeBbs 62 42 0.2 0.02
OTX0oAbl 1eco3aroToBKN 6.1 41 05 0.04
Kopa 6.1 40 04 0.1
Monogoii nognecok 6.3 a4 05 0.05
HeobpaboTaHHasi cosioma, pacTuTe b- MweHnLa, poxb, AUMeHb 6.3 43 05 0.1
HbIB MaTepuasbl - o2 " 0 o1
Panc 6.3 43 0.8 0.3
TpaBa 6.3 43 10 0.2
HaTypasibHble 3epHa 1 KOCTOYKU MweHnyga, poXxb, AYMEHb 6.6 45 20 0.1
Panc 75 25 40 01
OnVBKOBbIe KOCTOYKM 6.2 43 0.4 0.05

[ToM'OCT 33 KO3.
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MpunoxeHve G
(cnpaBoyHoOE)

Cxema NpoBeAeHNsi KASTOPUMETPUYECKOTO NCTIbITAHUS

( Npoaanonme rpEgyY pOmKO
1 DI SHOTITHMIND S M HTI
MNOIATA)

FPacyWXm nPoaRaRHE YERuIMY?

De

FonroToes rpolol 2735 WTIITEHNR

$

Moproroexn Goutid K WCHLITREEN0

Moararapke KANDPHMETPR

¢

Couraene npoliol § SIPaNSINHAS
NOZIAME TOMNAG PETYDL

t

AHANKS NPOIYRTOR CIONAHNR N Orpo-
DONGHIR TG [HR0MMNHEION NSHRIKK.

%

Pacsar QuICILeR TENNCTH CTONAHKS

-
"~ TXp0RARAHHA NUPANINEHO
onpeneneH st

NpoaopKa NPeUMINOHHOCTH
PEDTILTETOS AHTHITEHR

¢

PacMST HHLBR THNNOTR SrOPAHKR

$

NpancTenna e PeayrbTaron

PucyHok G.1 — Cxema psig0BOro KasilopyMeTPUYECKOTO UCTIbITaHUA
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MpunoxeHve H
(cnpaBoyHoe)

O603HauveHnsI nokasaTtenen n MHOEKCOB, NPUMEHEHHbIX B HACTOALWEM CTaHOapTe

BbICLLas TEM/10Ta CropaHns GroTonIMBa B aHa/IMTUHECKOM (BO3AYLLHO-CYXOM) COCTOSIHUM MPY MOCTONHOM
o6beme:

BbICLLAs TEM/10Ta CropaHrs Cyxoro 61oTorn/MBa npv NoCTOAHHOM 06 LEME:

BbICLLIasA TEM/10Ta CropaHns 6roTorsMBa C MaccoBol aoreii Bnarv W npy nocTossHHOM 06 beMe:
BbICLLasi TEM/10Ta CropaHunsi CyXoro 61oTon/inBa Nnpm NoCTOSHHOM AaB/IEHNN:

HM3LWas TensioTa CropaHnsi GMOTOM/IMBA C MacCOBO Aonel Bnarn Wnpuy NoCTOSIHHOM OGLEME;

3LLas TensioTa cropaHys 6UOTOM/IMBa B aH/UTUUECKOM (BOAAYLLHO-CYXOM) COCTOSIHMM MY NOCTOSIHHOM
[OaBeHnu;
HU3LLIas TEMN/I0Ta CropaHust CyXoro 6UOTON/IMBa NPY NMOCTOSIHHOM AaB/IEHN;

HU3LLaA Ternsiota cropaHns G1OoTOrN/IMBa C MacCOBO ,El,OI'IEI7I Brarn W npum noctossHHOM AaB/1eHnN;
HM3LWadA TensioTa cropaHns pa6oqero ovoTorsimea NP NOCTOAHHOM AaBJ1IEHUN

BbICLLIAsA Ternsi0Ta CropaHns 3Ta/IOHHOM GEH30AHOM KMCNOTbI NPY MOCTOSAHHOM O6beMe, Yka3aHHast B
cepTudmkare:

BbICLLAsI TEMN/10Ta CropaHnsi BCNOMOraTe/IbHOro BELLECTBA MPY MOCTOSIHHOM 06 beME:
KOMIMYECTBO TEMN/10ThbI, BbIAENMBLLENCA MNPY CropaHnn 3anasia (X10n4aro-0yMakKHOM HUTIY);
KO/TMYECTBO TeN/10Tbl, BbIASNMBLLECA NpY CropaHnM 3anasibHOA MPOBO/IOKU:
KO/TMHYECTBO TeN/10Tbl, BbIASNMBLLECA NPy 06pa30BaHN 1 PaCTBOPEHNN B BOAE a30THOM KUC/IOTbI:
rnonpaska Ha Ten10Ty 06pa3oBaHsi U PaCTBOPEHNSI CEPHOI KUCOTbI:

KOMOVHVpOBaHHas rnornpaska Ha 06pa3oBaHVie a30THOW 1 CEPHOW KNC/IOT:
AononHuTeneHas (k O,, ) nonpaska Ha 0bpa3oBaHne CepHON KUCOTbI:

Macca HaBeCKM 6EH30MHOM KMCNOTbI:

Macca HaBeckv B1MOTONIMBa;

Macca HaBeCKM BCMOMOraTe/IbHOro BeLLEECTBa, 06eCMeUYMBatOLLErO JTyuLLEe CropaHVe:
Maoca TUI/Is;

3HEepPreTMYECKNiA IKBUBASIEHT KasIOpUMETPa;

3SHEPreTNYEeCKMii SKBMBA/IEHT MNOTETUYECKOTO KasiloprmMeTpa 6e3 Turis B 6ombe:

3HEPreTUYECKUIA SKBMBA/IEHT KaJTOPUMETPA, paboTaroLLEro Ha OCHOBE NOCTOSIHHOM «06LLE Maccbhi» (Macchbl
KaJTIopUMETPUYECKOrO COCy1a C Befoii 1 60M601 B cOope):

cpeaHeapndIMETUHECKOE 3HAYEHVIE SHEPTeTHECKOrO SKBUBA/IEHTA KasIOpUMETPa 13 /1 orpeaeneHuli c;
cpeaHeapudIMETUUECKOE 3HAYEHIIE SHEPreTUUECKOro SKBUBa/IEHTA Ka/TOpUMETpPa 13 /1 orpeaeneHuli

SHEepPreTUYECKNiA IKBUBASIEHT KasIOpMMETPa, OLEHNBAEMb I MO YPaBHEHWIO SIMHENHON 3aBMCUMOCTU £ Kak doyHK-
Ly HabrogaeMoro nogbema Temneparypsbl (tf- (,) (COOTBETCTBYET cpegHEMY 3HAYEHWIO);

yAenbHas TEMN/I0eEMKOCTb TUMS:
yAenbHas TENI0eMKOCTb BOAbI;

1CrpaB/eHHbIV NoAbEM TeMMepaTypbl:

CTaHAapPTHasA Temnepartypa, A/151 KOTOPO PacCUNTbIBaKOT TeN0TY cropaHus (7 = 298.16 K);
TemMrnepartypa Bogbl B Ka/IOPUMETPUYECKOM COCYAE;

HavaslbHas TeMneparypa rfaBHoro nepuoga:

KOHeYHas Temnepartypa rfiaBHOro neproga (paBHasi CTaH4aPTHOV TeMneparype);

Ha6tofaemMblii Nogbem TeMnepaTypbl:
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AN — nonpaska Ha TeryioBble NoTepu;
/j — Temneparypa Bobl B TEPMOCTATE (KOXKYXE);
-1 — TennoBoli Harop;

t, —acVMMTOTUYECKOe 3HaMeHVe TeMnepaTypbl BOpbI B M30NEPUOBO/INHECXOM KalIOPUMETPE (Hepe3 «6ecKOHeUHO
Gas1bLLIOI>* NMPOMEXYTOK BPEMEHN);

n — cpeaHss Temnepatypa Mada/byoro neproaa:
—CpeaHsis TeMneparypa KOHEYHOro Nneproaa:

lea — TEMMEPATYpa Ha MOMEHT, PaBHbIii & MUHYT MOC/IE OKOHYaHWs1 F1aBHOMO Neproag;
[, —Temneparypa B MOMEHT BPEMEHMW I;

r  —Bpews;

t  — Bpemsi Hauana rMaBHOrO Neproaa:

t.  — BPEeMms KOHLA [1TaBHOTO Neproag;

!, — Bpems oTcHeTa npu 1Cnosb30BaHNV METOAA SKCTPANO/IALMAM MO [VIKK HEOHY;

R — rasoBas noctossHHaA (A = 8.31447 x/mornbK)

G — MOCTOsIHHAs OX/12KAEHVS Ka/IOpUMETPa;

[, — CKOPOCTb M3MeHeHUs1 TemnepaTtypbl (dt/dx) B pasninyHble nepnogpbl ee U3MEHEHUST:
—CKOPOCTb M3MEHEHVS TEMMNEPaTypbl B KOHEYHOM MEPUOAE;

£, — CKOPOCTb U3MEHEHWS TEMMNEPATYPbl B HAUYa/IbHOM Neproje:

—3Heprna nepemMellnBaHnA.
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MpunoxeHve JA
(cnpaBoyHoe)

CnpaBouHble Tab/mLbl U MHOPMaLMOHHbIE MaTepUasbl

JA.1 EAVHNLIBI U3MEPEHNS TEMN/I0TbI CropaHns

Dxoynb. Ik — B cucteme CU egyHULIA U3MEPEHNA SHEPTUN, PaBoTbI U KOMYecTBa TernsioTel. 1 ik — 310 paboTa,
coBepLUuaeMasi cunoii B 1 H Ha nepemeLleHnmn 1 m.

Kanopus, kan (knnokasopus, K Kasl) — KONMYECTBO Tervia, Heobxoammoe A1 HarpesaHus 1 1 (1 kr) Bogbl o1 19.5 X
[0 205 "C npwm 101.325 kIMa (760 MM pT. CT.).

BpuTtaHckas Tennosas eguHula. BTU (British Thermal Unit) — konmyecTBo Tensia, KoTopoe Heo6XxoauMo /181 Ha-
rpeBaHus 1 aHrnwmiickoro doyHTa (1 Ib = 453.6 ) Boapb! Ha 1 *F (cm. JA.2).

COOTHOLLIEHVIE MEX/Y eAVNHILIAMU U3MEPEHVS TEMN/TOTbI OTPaxkeHo B Tabrmue JA.L.

Ta6nunua JA.1— KoadhdoupmeHTb! /1 NepecyeTa TensioTbl CropaHys TON/IMB U3 OAHNX eAVHNL, U3MEPEHUS B ApyTue

EamMmmMmna HamepeHus KKen/Kr KIDKIKT BT wnb
KXas/Kr 1 4,1868 1.800
o[K/Kr 0.2369 1 0.430
BTU/Tb 0.5556 2.325 1

JA.2 EQUHNLBI U3MEPEHNS TemMnepaTtypbl

EQvHMLBI M3MepeHVsl TeMnepatypbl Npuy onpeaesieHn Ter1oTbl CropaHnus:
- rpagyc no wkase Lenbeuns. "C:

- rpaflyc abCcosIoTHOM TemnepaTypHOi Lkasibl KenbBuHa. K:

- rpagyc no wkane dapeHreiTa. *F.

VHTepBan Temnepatypbl 1 X COOTBETCTBYET MHTEpBaUly TeMrneparypbl, paBHoMy 1 K. COOTBETCTBYE MEXY Temre-
patypamu. BbIpadkeHHbIMU B eamHuUax 'C n K. gaHo B Tabnuue JA 2.

Tabnnuya A2
LLikana Lienscus LLikana Kenbenna
0X 2732K
20X 2932K
100 X 3732K

3HaueHUs TeMrnepaTyp, BbIPaXeHHbIE B rpaaycax Mo Lkasne Lienbcusi n dapeHreiita, CBA3aHbI creaytoLLeli
3aBVICUMOCTbIO:

(<) =[/ (*F) - 32] 5/9.

COOTHOLLIEHNE MEeXaY TemnepaTypamu, BbIpaXXEHHbIMM B eayHULax X 1 *F. gaHo B Tabnnue JA.3.

Tab6nnuya JA3
LLikana Lienscus LLIkaria dapeHreTa
OX 32T
100 X 212T

JA.3 O603Ha4eHme 1 HancaHe NHAEKCOB MPW NMokasaTtesisiX TersioTbl CropaHnst

CpaBHeHVe MHAEKCOB MpW Nnokasaresie Tern/10Tbl CropaHns, YKasbIBaroLMX Ha COCTOsIHVE TOMJIMBA, MCMO/1b30BaH-
HbIX e HacTosieM ctaHaapTe 1 EN 14918. npuBeaeHo B Tabnuue JA4.
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Tab6nunua A4 — O603Ha4a0T MHAEKCOB NPV NOKasa rosie Ten/10Tbl CropaHns, ykasbIBaroLMX Ha COCTOsIHME TOrnMBa

CocTosiHue Tonnmea

|/|H,quC, yKa3bIBaIOLLI|I/II7I Ha COCTOsAAHME Ton/inBa

Nno HacTosiLwemy cTaHaapTy noEN 14918
Pabouee r ar
AHa/MTHYeCKOoe (BO3AYLLHO-CYXOE) a ad
Cyxoe d d
Cyxoe 6e330/1bHOe daf daf

B MexayHapoAHbIX U PErMOHasIbHbIX CTaHAAPTaX, a Takke B HACTOSILLEM MEXrOCY1aPCTBEHHOM CTaHAapTe MHAEK-
Cbl MpW NoKaszaTessix TEN/10Tbl CropaHus, yKasbIBatoLLME HA COCTOsIHME TOIM/IMBA, pacnosiaratoT BHM3Y, CripaBa OT CUMBO/1a,
0603HaYatoLLErO MoKazaTe/lb, MPUYEM CHauasla NPBOASAT UHAEKCHI, YTOUHSIIOLLME MOKa3aTe b, a 3aTeM — MHJEKC, YKasbl-
BalOLLMI HA COCTOSHWE ToryMBa. Bce MHAEKChI pa3aenisitoT TOUKOVA.

JA.4 OBo3HaYveHVe NoKasaTe e, MCNosb3yeMbIX MPU pacyeTax

CpaBHeHVe 0603HaYeHW NokKazaresne, MCMNOJ/Ib3yEMbIX MPKY pacHeTax TersioTbl CropaHnA B HaCTosLeM CTaHOapTe

1 EN 14918. npuseaeHo B Tabnmue JA. 5.

Ta6nuua JA5— O603HaueHVe NoKasaTesneil, NPUMEHSIEMbIX NPY pacyeTax TemnsIoTbl CropaHus

O603HaveHne nokasatens

no HacTosiLLeMy cTaHaapTy noEN 14918
MaccoBas fonsa Bnarv B Guotonnee \W M
MaccoBasi fons o6bLueli Bnaru paboyero buotonviea Wi y.
MaccoBas 40N BNarv B aHa/IMTUYHECKO NpoGe 6roTon/imBa %A% Ya
30/1bHOCTb CyX0ro 61MoTorn/iMBa Ad ),
MaccoBasi 40N BoAOpo4a B CyxoM broTonivee H*

MaccoBas 405 a30Ta B CyxOM buoTton/iviee H* HN)4
MaccoBasi 40151 KUC/I0poAa B CyXOM B1OTOMN/IMBO Od

MaccoBasi 40N cepbl B CyXOM 61OTOM/MBe sd "<S)4
MaccoBasi 40N X/10pa B CyXOM OMOTOrn/imBe Cls w<Cl)4
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YK 622.6:543.812:006.354 MKC 75.160.10 MOD

KnioueBble cnoBa: TBepAoe 6MOTOMNIMBO, TEM/IOTA CropaHusi, BbICLas Temnsjota CropaHusi npyv MOCTOSIHHOM
o6bemMe, HU3LWasi TernsioTa CropaHusi Mpy MOCTOSIHHOM JaBfieHnW, afavabaTtuyeckuii KasopumMeTp, n3onepu»
60MIMYECKNn KaflopuMeTp, aBTOMATU3NPOBAHHbIE Ka/lIOPUMETPbl, SHEPreTUUECKUi IKBUBAIEHT Ka/IOPUMETPA,
KasiopumeTpuyeckass 6om6a, rpagyupoBKa KaJlopuMeTpa, aTa/IoHHas GeH30MHas KucioTa
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