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Npeaucnosue

Llenu v npuHumMnbl cTaHgaptusauun B Poccuiickoin defepaummn yctaHoBneHsl defepanbHbIM 3aKOHOM
oT 27 nekabpa 2002 r. Ne 184-93 «O TexHA4ECKOM perynnpoBaHumny», a npasua NpUMEeHEeHUs HalMoHamNbHbIX
ctangapToB Poccuitckon depepaumm — MOCT P 1.0—2004 «CtaHpgapTusauusa B Poccuickon ®eaepaumn.
OCHOBHbIE NOMNOXEHUAY

CBefaeHnA o cTaHaapTe

1 NOArOTOBIEH ®eaeparibHLIM rOCYAAPCTBEHHLIM YHUTaPHBLIM NpeanpuaTuem «Bcepoccuiicknin Ha-
Y4HO-UCCNeaoBaTeNbCKUA LEHTP cTaHAapTU3aumn, Hgopmaummn u ceptudukaummn coipba, MaTepuanos 1 Be-
LLIeCTB» Ha OCHOBe COBCTBEHHOMO ayTEHTUYHOIO NepeBoAda Ha PyCCKUI A3biK CTaHAapTa, yKa3aHHOro B MyHkTe 4

2 BHECEH TexHuuyeckum komuTeToM no ctaHaapTusaumm TK 349 «O6pauleHuve ¢ oTxoqamm»

3 YTBEPXXAEH W BBEJEH B OENCTBMUE Mpukasom ®eaepansHoro areHTCTsa No TEXHUYECKOMY
perynuposaHuio U metposorum ot 23 aekabpsa 2010 r. Ne 1063-ct

4 HacTtoawuni cTaHgapT 4gBnsieTcss  MoaAnUUMPOBaHHLIM ¢+ MO OTHOWEHWIO K  cTaHaapTy
ACTM [] 5468:2002 «CTtaHgapTHbIA MeTo onpeaereHnst BoiCLUE TENOTBOPHON CMOCOBHOCTM U 30MTbHOCTU
oTxogos matepuanos» (ASTM D 5468:2002 «Standard test method for gross calorific and ash value of waste
materials»). Mpun aTom:

- gononHutenbHble cnosa (pasbl, NokasaTenu, CCbiSiku), BKNOYEHHbIE B TEKCT CcTaHAapTa And yyeTa
noTpebHOCTen HauMoHanbHoOU a3KoHOMUKK Poccuiickoit degepaum u/unm ocobeHHOCTeN pOCCUINCKON HaLMo-
HanbHOW CTaH4apTMU3aLMK, BblaerieHbl NOMY>XUPHBIM KYPCUBOM, @ 06bACHEHUS MPUUYUH UX BKIHOYEHWUS NpUBE-
[OeHbl B CHOCKax;

- BMECTO CCbINIOK Ha MeXayHapoaHble CTaH4apThbl NPUBEAEHbI CCbISIKM Ha HauMoHarbHble cTaHAapThl
Poccuiickoin denepaumm, KOTopble pacnpoCcTPaHSAITCS Ha TOT XXe 06LEeKT 1 acnekT cTaHAapTU3aLUuu, Ho He AB-
NATCHA rapMOHU3NPOBaHHBIMU CO CCbINOYHBIMU MeXayHapoAHeIMu cTangapTamm ACTM;

- B npunoxeHunn JA npusedeHbl CBeAeHUsI O COOTBETCTBUM CCbISIOYHBLIX HALMOHamMbHBLIX CTaHAapTOB
MeXayHapoAHbIM cTaHAapTaMm, UCNosb30BaHHbLIM B KAYECTBE CCbINIOYHbIX B NpYMeHeHHoM cTaHgapTe ACTM;

- B Hero He BKITtOYeHbl CHOCKM B pasgenax 2, 7, X1, X3, HocAwwume cnpaBoYHbIi XapakTep U He AeACTBYo-
wue B Poccuiickon ®egepaunn

5 BBEJEH BMNEPBbIE

Unpopmauusi 06 UsSMEHEeHUSIX K HacmosiueMy cmaHOapmy rybrnukyemcs 8 exxe200H0 u30asaeMoM UH-
opmayuoHHOM yKkazamerne «HayuoHansHele cmaHOapmel», @ MEKCM UMEeHeHUU U rorpasok — 8 eXeme-
CAYHO u3fasaeMbix UHEPOPMaUUOHHBIX yKasamensax «HauuoHansHeie cmaHlapmebiy». B criydae nepecMompa
(3aMeHbi) unu ommeHsl Hacmosileao cmaxOapma coomeemcemeyroujee yeedomrieHue 6ydem onybnuKkosaHo
8 exxeMecsiyHO uzdasaeMoOM UHhOpMaUUOHHOM yKa3amere «HayuoHanbHeie cmaHOapmbl». Coomeememsy-
rowas uHgopmayusi, yeeGoMIeHUE U MEKCMbI pasMewaromes makxe 8 UHgopmayuoHHoU cucmeme obuyezo
rone3o8aHus — Ha oghuyuansHoM calime @edeparibHo20 azeHmemea 1o MexHU4ecKoMy peaynuposaHuro U
Mempornoauu 8 cemu IHmepHem

© CrangapTtuHdopm, 2012

HacToawuia CTaHOapT HEe MOXeT OblTb NMOMHOCTBIO UM YaCTUYHO BOCNpousseneH, TupaxXmnposaH 1 pac-
NpoCcTpaHeH B KayecTBe ouLMansHOro UsgaHus 6e3 paspeleHns defepanbHOro areHTCTBa No TEXHNYECKO-
MYy perynmposaHuo U MeTponiorim
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HAUUWOHANBbHBIN CTAHOAPT POCCUMNCKOWN ®EJAEPALUUNMU

PECYPCOCBEPEXEHME.
OBPALLEHUE C OTXOOAMU U NPOU3BOACTBO AHEPTUU

CtaHgapTHbIA MeToq onpeaeneHUs BbiClel TeNNMOTBOPHOW CNOCOGHOCTU
M 30/1IbHOCTU OTXOA 0B MaTepuanos

Resources saving. Waste management and energy production. Standard test method for gross calorific and
ash value of waste materials

Oara BBegeHna — 2012—01—01

1 O6nacTb NpUMeHeHunsA

1.1 HacTrosiunii MeToa NCMbITaHUIA OXBaTbIBAET onpeaeneHne BeicLIe TenoTBOPHOM CnocobHOCTN OT-
XO[0B MaTepunarnos € UCMOMNb30BaHNEM U30Neprnbonnyeckoro, aHeponaHoro, nsonepundonuyeckoro ¢ 06ono4-
KOM KanopumeTpa, aguabaTnyeckon KanopumeTpuyeckord 6omObl, CHabXeHHbIX  3MNeKTPOHHbLIMM
TemnepaTypHbIMU AaT4UKamMm U aBTOMaTUYECKAMK KariopUMETPUYECKUMUN KOHTPONNepamu, 1 nocrneaytoLwero
aHanu3a ocrtaTkoB 30sbl. CobpaHHbIf Nocne NpoBeAeHUs KanopuMeTpUIecKoro aHanmsa B kanopumeTpuyec-
kol GomBe 0caoK MOXET UCMONb30BATLCA ANS NMOCNeayoLLero 3f1ieMeHTHOro aHanusa.

1.2 B HacTosileM cTaHaapTe dusndeckme BenMUuHbI BbipaxatoTes B eguHuuax MexayHapogHomn cuc-
TeMbl egnHuL CUL.

1.3 B Hacmosuwem cmaHOapme He paccmampusaromcsi ece npobnemsi 6e3onacHocmu, cesi3aHHble ¢
€20 UCroNb308aHUEM, €Cllu makosble uMmeromces. PaccmompeHue ripobnem 6e3onacHocmu siensiemcsi om-
8emCcmeeHHOCMbI0 Nofib308amernsi daHHo20 cmaHdapma, Komopbil OOTKEH yCcmaHo8UIMb COOMEEMCIMaYio-
wue mepsi bezonacHocmu U MemoOdsl oxpaHbi 300po8bs U onpedenums NPUMEHUMOCITL Pez2ynupyrouux
ogpaHuyeHuUl 00 UCMONMb308aHUs1 Hacmoswezo cmaHOapma. KoHKpemHble DOPMYnIUPOBKU Muros
ornacHocmel rpueedeHsl 8 pasdese 8.

2 HopmaTtmBHbIe CCbINKKU

B HacTosAwem cTaHgapTe MCNonb3oBaHbl HOPMATUBHbBIE CCHINIKK Ha crieaylome cTaHaapThl:

FOCT P 50779.10—2000 Cmamucmuyeckue memodsl. BeposimHocms u 0CHo8bl cmamucmuku. Tep-
MuHbI U onpedeneHust (MCO 3534-1:1993)

F'OCT P 52501—2005 Boda 0n1s1 nabopamopHoe20 aHanu3a. TexHudeckue ycnosusi (MCO 3696:1987)

F'OCT 8.026—96 locydapcmeeHHasi cucmema obecriedeHust eQuHcmea usMmepeHul. FocydapcmeeH-
Hasi 1o8epoyHas cxema 07151 cpedcme UMepeHUl aHepauU czopaHust U yoenbHOoU aHepauu c2opaHust (Kanopu-
Mempoe cxxuzaHus)

FOCT 147—95 Tonnuso meepdoe muHeparnkbHoe. OnpedeneHue ebicuieli meniomsl c2opaHus U 8bi-
yucrieHue HuU3weu mernomsi czopaxusi (MCO 1928:1976)

FOCT 2059—95 Tonnueo meepdoe MuHeparnbHoe. Memod onpedeneHus obuiel cepsl CxuzaHuem
npu ebicokol memnepamype (UMCO 351:1996)

F'OCT 8606—93 Tonnueo meepdoe MuHepanbHoe. OnpedeneHue oblueli cepbl. Memod 3uika
(MCO 334:1992)

FOCT 10521—78 Peaxkmussbi. Kucrioma 6eH3oliHasi. TexHuveckue ycroeusi

FOCT 27313—95 Tonnuso meepdoe MuHepansHoe. O6o3HadYeHue rokazameiiel Kayecmea u ¢hopMy-
bl epecyema pes3ynbmamos aHarnu3sa 011s1 pasfiudHbiX cocmosiHull mornnuea (MCO 1170:1977)

F'OCT 30772—2001 PecypcocbepexeHue. ObpatueHue ¢ omxodamu. TepmMuHsl u onpedeneHus

Uzpanmne opuumnansHoe
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Mpun™meyaHune—Ipn NONb30BaHMN HACTOSILLMM CTAHAAPTOM LenecoobpasHo NpoBeEpUTL AENCTBME CCbINOY-
HbIX CTaHAApPTOB B WHMOPMAUMOHHOW CUCTEME OOLEro nonb3oBaHusa — Ha oduumanbHOM canTe degepanbHOro
areHTCTBa NO TEXHWYECKOMY PErynupoBaHuo n METPONOMMK B CeTU MHTEPHET Unn No eXerogHo n3gasaemomy nHgopma-
LMOHHOMY YyKasaTento « HaumoHanbHble CTangapTbl», KOTOPLIN ONYGNMKOBaH NO COCTOAHUIO Ha 1 SHBapA TEKyLWero roaa, u
Mo COOTBETCTBYIOWMM €XEMECAHYHO M3AaBaeMbiM MHOPMALMOHHBIM yKa3aTensam, onyGnukoBaHHLIM B TEKYLLEM rogy.
Ecnu ccbiNoYHbIN CTaHAAPT 3aMeHeH (M3MeHeH), TO NMPU NOJIb30BaHWM HACTOAWMM CTaHAAPTOM cneayeT pyKOBOACTBO-
BaTbCA 3aMEHSIIOLWUM (M3MEHEHHbIM) cTaHAapTOM. Ecnin ccbinoyHbIn ctaHgapt oTMeHeH 6e3 3ameHbl, TO NONOXEHWe, B KO-
TOPOM AaHa CCbiNKa Ha HEro, MPUMEHNAETCA B 4acTu, He 3aTparmBatowWwen 3Ty CCbINkKy.

3 TepMuHbI M onpeaeneHus

B HacTosilwem cTaHgapTe npuMeHeHbl TepMuHbl U onpegeneHus no FOCT 147, FOCT 27313,
IOCT 30772, a Takke crieqylolimMe TepMUHbI 1 onpeaeneHus.

3.1 OnpepeneHun

3.1.1 TennoTBopHasa cnocobHocTb (calorific value): KonuuecTso TennoTel, BblAeNsieMon npu cropa-
HUN 06bEeMHOW N MaccoBoi eanHULBLI NPOBLI NpU 3afaHHbIX ycnoBusaxX. B HacTosweM ctaHaapTe Tenso-
TBOPHas cnocobHOCTb BbipaxaeTca B [pkoynsax Ha 1 kr ([pk/kr). TennoTBopHasa cnocobHOCTb MOXET ObITb Bbl-
paxeHa B kanopusix Ha 1 rpamm (kan/r) unu, ecnv notpebyeTtca, B BputaHckux TennoBbiX eaMHULax Ha yHT
(Bre/cbyHT). DkBUBaNeHTbI NepecyeTa eauHNULL NpeacTaBneHbl B Tabnuue 1.

Ta6bnuya 1— TennorBopHas crnocoGHOCTb, eauHULBI NEpeBoaa

1 bre = 1055,06 Ox 1 [x/r = 0,430 bre/cdyHT
1 kan = 4,1868 [x 1 Ox/r = 0,239 kan/r

3.1.2 kanopumeTp (calorimeter): MNpubop, B cocTaBe KOTOPOro HaxoAUMTcAa He Tonbko 6omba u ee co-
OepXnMoe, HO Takke cocyl, SMeKTPOHHbIe TeMNepaTypHble CEHCOPHbIe AaTyuKin, NMPOBoAa AN 3aXUraHus,
BOJA U Mellarka, ecnin UCMorb3yeTcs BoAa.

3.1.2.1 aguabatuyeckuit kanopumetp (adiabatic calorimeter): KanopumeTp, y koToporo temnepaTtypa
oBonoyku perynnpyeTcs Tak, YTobbl oHa Bbina Kak MoXXHO Brivke K MEHSIIoLWENCs TeMnepaType kanopumeTpu-
YecKoi cucTeMbl (meMrepamypa karnopumempuyeckoli cucmemb! T, = meMnepamypa ob6onoyqku T )"

3.1.2.2 kanopuMeTpuyeckan o6onouka (calorimeter jacket): Msonunpytolas obonouka, okpyxarowasn
KanopumeTp.

3.1.2.3 usonepubonuyeckunin kanopumeTp (isoperibol calorimeter): KanopnmeTp ¢ nsotepmunyeckon
060mn04Ko.

3.1.3 BbICWas TennoTBOpPHas cnocoBHOCTL (BhbiCWiaa TennoTa cropanus), Q, (Bbicwasn) [gross
calorific value (gross heat of combustion), Q, (gross)]: KonnuecTeo TennoTel, BblAensaemor npu cropaHun Mac-
COBOW UM 06 bEMHOW e ANHULEI TBEPAOTO UMW XKMOKOTO TOMNMUBA, KOr4a OHO cropaeT npu NocTosiHHOM obbeme
B KUCIIOPOAHOM cpede KanopumeTpudeckoin 6omMObl Mpu 3aAaHHbIX YCIOoBUSIX, B pesyrbTaTe Yero Bce BoAsHbIe
napbl, 06pas3oBaBLUNECH NPU FOPEHUM, KOHAESHCUPYHOTCS (4OBOAATCA A0 XKUAKOTO COCTOSHUA).

3.1.4 TennoeMkocTb (heat capacity): KonniecTBo TennoTbl, KOTopoe HeoBxoAMmo AN NOBbIEeHUS
TemnepaTypbl CUCTEMBI Ha OAWH rpadyc nNpu NocTosiHHOM oBbemMe UM NOCTOAHHOM AaBneHuu. YdenbHol
mennoeMKocmbi0 Ha3bleaemcesi KoluYecmeo mensiomsal, Komopoe Heo6xo0uMo Onsi HazpesaHus edu-
HUYHO20 Konu4ecmea eeujecmea. Konuuecmeo seujecmea Moxxem 6bImb USMEPEHO 8 KUJI02paMMaXx,
Ky6u4yeckux Mempax u Monsx.*

3.1.5 TennoTa o6pa3oBaHus (heat of formation): YsenvnyeHune TennocogepxaHus B pesynbtaTe 06-
pasoBaHusA 1 MONSA XMMUYECKOro coegnHeHNs N3 ero 31eMeHToB (MPOCThIX BELECTB) NPU NOCTOSAHHOM AaB-
neHun.

3.1.6 Hu3Wasn TennoTacropaHus (HU3wWas TennoTa cropaHusA Np1 NOCTOAHHOM AaeneHun), Q, [net
calorific value (net heat of combustion at constant pressure), Qp]: KonudecTso TennoTel, Bblgensemoe npu cro-
paHuM o6bLEMHON MMM MacCoBOW eAWMHMULBI TBEPAOro WM XUAKOTO TOMMMBa NPU MOCTOSIHHOM AaBreHuu
0,1 MMa (1 aTM) 1 Taknx yCnoBusiX, B KOTOPLIX BCsl BOAA, HaxXo4sLWAsiCA B NpoayKTe, coxpaHseTcs B popme
napa.

3.1.7 cratuyveckui kanopumetp (static calorimeter): KanopumeTp 6e3 TepmoctatupyemMoint 06004KM.

* [lononHeHue gaHo ¢ y4eTom noTpebHoCTel HauMoHarnbHOM 3KOHOMKKM Poccuiickor deaepauun.
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3.2 TepMuHBI, cneuuduyHbIe ANA HACTOALLEro cTaHaapTa

3.2.1 koppekTupyemoe noBbileHue Temnepartypsbl (corrected temperature rise): TemnepaTypa kano-
puMmeTpa 06ycrnoBneHa NpoLEeccoM, KOTOPLIA NpoTekaeT B kKanopuMeTpudeckoi bombe, npu aTom Habnoaae-
Moe (Tekyliee) U3MeHeHWe TemnepaTypbl TpebyeT nonpaBkM Ha pasnuuHble addexTbl (Harnpumep, Ha
mernnoo6MeH)*.

3.2.2 TennoeMKocTb, 3KBUBareHT 3Hepruu, UnNU BOAHLIA 3kBUBaneHT (heat capacity, energy
equivalent, or water equivalent): OHeprus, Tpebyemasi Ans NOBLILEHUS TEMMEPaTypbl kKarnopumeTpa Ha OgHy
YCINOBHYI0 eAvHULY. Hep2emuyeckuil 3KkeusasnieHm onpedesisemcs usMepeHUeM Npupocma memMrepa-
mypbl ApuU CXXU2aHUU ammecmogaHHo20 06pa3ya seujecmea (6eH30UHOU KUC/IOMbI) 8 MeX }e ycI10-
eusix, Ha moli Jxe annapamype U ¢ MmeMu xe peaKmueamu U Mamepuasiamu, Ymo u npu onpedesieHUU
mennombi c2opaHust monnauea®.

4 KpaTtkoe coaepXxaHve MeToAa UCNbITaHUA

4.1 CornacHo HacTtosiLeMy MeToAy WCMbITaHUS TennoTa cropaHus onpeaenseTca fnyTeM CKuraHus
B3BelLeHHoro obpasua B KannbpoBaHHBIX KariopumeTpax B cpeae KUCropoaa B KOHTPONMPYEMbIX YCIIOBUSIX.
KanopumeTpbl cTaHAapTU3NPYIOT (KanMbpytoT) nyTem okuraHua onpeaeneHHoro konnyectsa 6eH30MHON Kuc-
noTel. TennoTy cropaHus UCNbITyeMoro obpasua BelYUCTIAT U3 TeMNepaTyp, Nosly4YeHHbIX 40, B TeYeHUe 1 no-
cne cropaHus obpasua, ¢ Hagnexalmm y4yeTom Bkinaga TennoTel N060YHbIX MPOLEeCCOoB.

4.2 Nocne pasbopku 6omBoBOro KanopumeTpa cnegyeT OLEHUTL coAepXaHue 301bl C MPUMEHEHNEM
OOHON 13 ABYX criedytoLmMX npoweayp.

4.2.1 CnepyeT BbICYLUATBL Kancyry ¢ Tonnusom npu temnepatype 200 °C B TeyeHume 5—10 muH 1 B3Be-
CUTb ee Ans OLEeHKN coaepkaHns 30Mbl B ocTaTkax nocne cropaHus.

4.2.2 CnepayeT BbiTepeTb BNary ¢ BHELLUHE MOBEPXHOCTU Kancynbl U B3BECUTb ee Ars OLIeHKU coaepa-
HUS 3071bl B OCTaTKax Nocne cropaHusi.

ITp ume yaH ue— Bkayecmae cnpasoYHbIX Mamepuanoe Kk daHHOMy pazdesy pekomeHOyemcsi ucnono-
308amb 'OCT 147, FOCT 8.026, TOCT 27313.

5 HasHauyeHue u ncnonb3oBaHue

5.1 Hacroswuic MeTog UCMbITaHWS UCMONb3YIOT AN BbIYUCIIEHUS TENNOTLI CropaHus U cogepkaHust
300bl B OCTaTKax npeacTasneHHoro 0bpasiia ¢ Lienbo OLLeHKM erc TennoTBOPHOM COCOBHOCTH NMpU CXUraHnn
WUNKN B KA4YeCTBe TOMMMBA AN LLeMEeHTO-00X1raTenbHbIX NeYen.

5.2 [laHHble 0 BbICLIEN TEMMOTE CropaHis U codepKaHuu 305bl MOTYT ObITb UCMONb30BaHbI A1 TOro,
4yTobbl OLEeHUTL 3hheKTUBHOCTL NpoLecca oboralleHus TONInBea.

6 AnnapaTtypa ¥ nomMeLeHus

6.1 MomelleHMe ANA NpoBeAeHUA KanopuMeTPUUYeCcKoro CNbITaHUA

MomelleHe ONs NPOBEAEHWA KAaropUMETPUYECKOrO MCMbITaHUA — 3TO KOMHaTa WnvM nomelleHne 6e3
CKBO3BHSIKOB, B KOTOPOM MOXET MoAAepX1BaTecsl MOCTOsSAHHAsA TemnepaTypa A BceX KanopuMeTpryecknx Ucrbl-
TaHuWiA, Npu 3ToM konebaHus TemrnepaTypbl He A0MKHEI NpeBbIWaTh + 3 °C. AnnapaTypa AorbkHa ObiTb 3aluLieHa
OT NPOHUKHOBEHWSA COMHEYHBIX Y4l U N3ryveHnsa U3 ApyrMx NCTOMHUKOB. XKenaTtenbHo ynpasnaTe TemnepaTy-
PO (C MOMOLLIbHO TEPMOCTATUPYHOLLIMX YCTPOWCTB), @ Takke 1 OTHOCUTENbHOM BAAXHOCTLIO MOMELLEHMS.

6.2 Kanopumetpuyeckana 6oMba cropaHus

KanopumeTpuyeckass 6omba cropaHusi AosmkHa GblTb CKOHCTPYMpOBaHa M3 MaTepuasnos, KOTOpble Co-
BepLUEHHO He NoABepeHbl BIUSHMIO NpoLiecca Uiy NpodyKToB CropaHnst, 4yTobbl MOXHO BbINo KOPPEKTHO Npo-
BOAWTL BBOJ M3MEPUMOro KoMMYecTBa Tenna Ui U3MeHeHWe KOHeYHbIX nNpodykToB. Bomba gomkHa 6biTh
paspaboTaHa Tak, 4Tobbl BCe XuaKkvMe NpoayKTbl CropaHns Moriv 6bITb NOMHOCTLIO BOCCTAHOBIIEHbI MPY MbITbe
BHYTPEHHNX NnoBepxHocTel. He 4omkHo BbiTh H1Kakol yTeukn rasa. bomba gormkHa BblaepxuBaTh rugpocTa-
Tndeckoe AasnerHne 20 MPa (3000 psig, pound-force per square inch gauge — ¢hyHm/0roliM?, uzbbimoy-
Hoe unu mMaHoMempu4yeckoe OaeJsieHue)* npu KOMHaTHOW TemnepaType 6e3 AedopMUpoBaHUs Mpu
Harpyske.

* [ononHeHve AaHo ¢ Lenbio y4eta noTpebHOCTeN HauMoHanbHoW 3koHOMMKK Poccuiickoln degepauuu.
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6.3 Bechbl

OuckpeTHOCTb NabopaTopHbIX BECOB 45151 B3BeLUMBaHWSA 06pasLoB gosmkHa 6biTe 0,0001 r. TouHoOCTb Be-
COB [0J/IKHA NPOBEPSATLCA B HAYane Kaxagon Heaenu, B Te4eHne KoTopoit ByayT npoBoanTbLCS KanopuMeTpu-
YecKMe UCMbITaHns.

6.4 Cocyp kanopumeTtpa

Cocya kanopumeTpa AosmkeH BbiTb caenaH U3 MeTtanna ¢ KOPPO3MOHHO-CTONKAM NOKPLITUEM, C OTNOSN-
POBaHHbLIMW HaPYXHbIMU NOBEPXHOCTAMW. [Nsi KANOPUMETPOB C COCYAOM AaHHbIA cocy MOXET BbITb OTAENb-
HOM cocTaBnAoLLEen NN CocTaBHbIM KOMMNOHEHTOM 6oM6bI. KanopumeTp AomkeH NpeacTaBnsTe cOOON Takyo
KOHCTPYKLMIO, 4TOBBI OKpy>KatoLas cpeaa B Npefenax Bcex BHELIHMX rpaHuL, KanopumeTpa noaaepkmsanach
npyv 0AMHaKOBOW TemnepaType.

6.5 O6onouka

O06onoyka — 370 U30MPOBAHHBIN KOHTEMHEP, KOTOPLI COXpaHAET NMOCTOAHHYIO TemMnepaTypy B npege-
nax BHYTPEHHero nepvmMeTpa 060MoYKM (M30NepUBONNYECcKUn) UNK Ty Xe camyto TeMnepaTtypy Kak kanopu-
meTp (agunabaTnyeckunin) UnNn ABNSETCst KOHTEAHEPOM C MOCTOSIHHBIM MOHUTOPUHIOM U3MEHEHMIA TeMNepaTypbl
(aHepougHbIA).

6.6 TeMnepaTypHble ceHCOopbI (AaTYNKK)

B kanopvmeTpe MOryT UCMOMb30BaTLCA TEPMOMETPbI CONPOTUBIEHNS NNATUHOBbIE, TEPMUCTOPHI, UK
PTYTHbIE TEPMOMETPbI, €CIIN OHW A0MKHBIM 06pasoM oTKannbpoBaHsbl.

MpwumedyaHune— Temnepartypa namepsietcs B rpagycax Lienscmsa nnu rpagycax no dapenrerity, Omax wnm B
apymmx egununuax. Mpu ctaHgaptmsauum (kanubpoBke) 1 onpeaenernn hakTMYecko TennoTBOPHON cnocobHOCTU (Kano-
PVIHOCTW) AOMKHBI MCMONb30BaTHCH COBMECTUMbIE €ANHULLbI.

6.7 Oepxatenb o6pasua

OepxaTenb obpasla npeactasnsieT cobol OTKPLITLIA TUrenb U3 NNaTuHbI, KBapLua unmu noaxoasilero
cnnasa ¢ MeTannoM. Turenun us obel4HOro MeTanna AokHb! BbiTb TepMudecku obpaboTaHbl B TeueHune 24 4
npu Temnepatype 500 °C, 4yTobbl rapaHTUpoBaTb NOMNHOE OKUCNEHUE Karcy.

6.8 3ananbHasi npoBoONOKa (NPOBOMOKa 3aXXUraHusi)

3ananbHasa npoBonioka AorkHa bbiTb agnuHon 100 mm ¢ anametpom 0,16 MM MU MeHblue, U3 HU-
Kenb-XpoMoBoro crnsiasa (coptameHT Chromel C), nnaTtuHbl, CTEKNOBOMOKHA UMW Xene3Hon NPoBONokU. 3a-
nanbHasi NPOBOSIoKa TAKOM e ANWHbI U Macchbl AoSKHa BbITb UCNONb3oBaHa NPU NPOBEAEHUN KanMBPoBKU 1
onpegeneHnn TersioTbl CropaHus.

6.9 Llenb 3axuraHua

[ns ocyliecTBeHUs 3aXkuraHust TpebyeTcst nepeMeHHbI U NOCTOAHHBIN TOK OT 6 ao 24 B. MoHwuxato-
LA TpaHccpopMaTop NoAKIoYaeTCA K CETU NEPEMEHHOro ToKa, Unn AN 3aKUraHna UCNonb3yloTCA KOHAEeHCa-
TOpbl Unu batapenkn.

6.10 Bropetka

BiopeTtka ncnonbsyeTcst 4518 KUCNOTHOTO TUTPOBaHUA U AOIDKHA UMETb LieHy AeneHus, pasHyo 0,1 mn
(0,1 cm3).

6.11 XenaTuHoBble Kancynbl UMA LENnIono3Hble NeHThbI

XenaTtuHoBble Kancynbl Unn Uennono3Hble NIeHTbl UCNoNb3ylTCcA Ana MUHUMKU3aLUn ucnapeHna neTty-
yux obpasuoB. AT NPUHaAANEXHOCTU He OOIDKHBI coAepXaTb rasioreHoB.

6.12 pH TuTpaTOpbLI UM BONLTMETPLI
pH TuTpaTopbl UMM BONLTMETPLI MOTYT UCTMONb30BaTbCA ANA pH TUTPOBaHWA NPOMBIBOYHOIO pacTBopa.

7 PeaKkTuBbl

7.1 Bopa ansa peakTuBoB

[ins noaroToBKU peakTUBOB U NPOMBIBKM BHYTPEHHEW YacTh KanopumeTtpudeckon 6ombbl gomkHa uc-
nonb3oBaTbCsl BoAa, COOTBETCTRYIoLWasA TpebosBaHusaM anekTponposogHocTu Tuna Il (mo FOCT P 52501).

7.2 YucroTa peakTUBOB
[ns Bcex UcnbiTaHNA AOMKHBI UCMOMNb30BaTLCH XMMUKATLI € KBanudukaLmein o. ¢. 4. (0cobo yucmsie ¢
YyKa3laHuUeM Konu4decmea Heop2aHu4ecKux npumecell).

4
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7.3 BeH3ounHasn kucnoTta, ctavgapt (C6H5-COOH)

Mpu npoeeaeHUN UCNILITAHUIA UCTIONb3YHOT BEH30MHYI0 KUCTIOTY, KOTOPasA NpeAcTaBnsAeT coboi YeLyikn,
Kpuctannbel unu nnactuHku ksanugpukaumm HACT (HauuMoHanbHOro MHCTUTYTa CTaHOApTOB U TEXHONOrn
CLUA, NIST), nnu 6eH301MHYI0 KUCNOTY, KanMbpoBaHHYIO B COOTBETCTBUM CO CTaHAapTHEIM maTepuanom HACT
unu no F'OCT 147, FOCT 10521. TennoTa cropaHusi 6eH30MHON KUCMOTLI, CNONb3yeMoi Npy KanubpoBoY-
HbIX pacyeTax, AOfmkHa COOTBETCTBOBaTbL CepTUMULMPOBAHHOMY 3HAYEHWNIO.

7.4 KACNOTHO-OCHOBHbIE UHAUKATOPbI METUNOPaHX, METUINOBbLIN KPacHbIA, METUNOBLIN
comoneToBbIN

[aHHble MHAWUKATOPbI MOTYT UCMOMNbL30BaTLCs ANA TUTPOBAHUSI KACNOTLI, 06pasyloLleiica B npouecce
cxkuranus. Ons nposegeHus kanubpoBKUM M onpedeneHust TeNIOTBOPHOW CNOCOBHOCTU AOMMKHBI UCMOSb30-
BaTbCA Takune e NHAMKaTopbl.

7.5 Kucnopop

Kucnopog He foimrkeH cogepxaTb nerko BocnnamMeHsieMmbix Belects. Mpu npoBeaeHnn ucnblTaHnii fon-
)KEH UCMNOMb30BaTLCA TOSBKO KUCNOPOA, NPOM3BEeAEHHbIN U3 XKUAKOTo BO3AyXa, C rapaHTMpyeMon YnctoTtom bo-
nee 99,5 % (unu no F'OCT 147). Kucnopoa, npovsBefeHHbIA NyTeM 3neKTponusa, MoXeT coaepxaTtb
HeGonbLIOe KONMMYeCTBO BOAOPOAA, YTO AernaeT ero HenpurogHbiM 6e3 ouncTku nyTem npornyckaHus Hag
okucbto meau npu 500 °C.

7.6 CtaHOapTHbLIN pacTBOp

CranAapTHbIM pacTBOpPOM ABNsSETCA pacTBop HaTpus kap6oHaTa (Na,COz) unu Apyroi noaxoasimi
cTaHdapTHbIA pacTBop. CnieayeT pacTBopuTb B Bode 3,76 r HaTpus kapboHaTa, KOTOpbIA CyLUUNCsl B TeYeHue
24 4 npu 105 °C, n goeectn o6bem go 1 n (1 am3). OauH MUNAUNUTP 3TOrO pacTBopa aKBUBaneHTeH 4,2 [k
(1,0 Karn) Npu KUCNOTHOM TUTPOBAHUW, KOTAA BECb MPOMbIBOYHBIA PACTBOP UCTONb3YETCS B Ka4eCTBE aHanmsu-
pyemoro obpasua. AnbTepHaTUBHO 06bEM TUTpaHTa AOIDKEH KOPPEKTUPOBaTbCA 06BEMOM NPOMBLIBOYHOM
dpakumm, KoTopas Ncronb3yeTcsa B KayecTse aHanmaupyemoro obpasua (cm. 10.4.2).

8 OnacHocTH

8.1 CyulecTtByeT paa npeaocTepekeHuin, pekomeHaoBaHHbIX Ana 6e3onacHoi paboThl Ha KanopumeT-
pe. Takke cregyeT 03HAaKOMUTLCA C MHCTPYKUMAMU NPOU3BOAUTENS KanopumeTpuyeckoro ob6opyaoBaHust no
YyCTaHOBKe 1 3Kcnlyataunm nepe TeMm, kak ero UCNonb3osaThb.

8.2 Macca o6pasua matepuana oTX040B U AaBneHune kucnopoga B 6ombe He A0SPKHBI NPeBbIWAaTh pe-
KOMeHAaALMN NPON3BOAUTENS KanopuMeTpuyeckoin 6omoebI.

8.3 lMocne kaxaoro UCNomnbL30BaHKA crieqyeT TWwaTenbHO 0CMOTpeTb YacTn 6ombbl. Ecnn ncnuiTbiBatoT-
CSl ranoreHNpoBaHHbIe OpraHNYeckne coeUHeHUs, cneayeT 3ameHUTb BCe KoNbLieBble MPOKNaZaK1 1 YNIIoTHU-
Tenu knanaHoB nocne 500 uuknoB cxuraHus. No kpanHen mepe nocne 3000 UMKMOB CXuraHusi cnegyet
nNpoBepnTb repmeTusaLmMio 6omMbbl UMM BO3BpaTUTL ee NpoussoauTento Ana nposepku. NpuseaeHHbIe peko-
MeHJaUuun npegHasHadeHbl Ons Hauxyglux BapuaHToOB pasBuTUA cuTyauumu. Ytobbl nonyuntb 6onee
nogpobHyto nHopmauuto, crnegyet obpaTUTLCA K NPOU3BOAUTENIO.

8.4 CnepyeT 060pyaoBaTh KUCMOPOAHBIA LMAMHAP YCTPOUCTBaMK, obecneunBatoimmm 6e3onacHocTb,
TaKMMU Kak perynupyoLLuii KrnanaH, urofibvaTbli KnanaH 1 gaTink AaBneHua, UCnonb3yeMble A0NONHUTENbHO
B perynMpoBaHnm KUCIIOPOAHOro NMTaHus 6omobl. KnanaHsl, AaT4nkn U NPOKNaaKv A0MMKHBI COOTBETCTBOBATL
npasunam TexHukM 6ezonacHocTU NpomebilnieHHocTU. Moaxoaawme ana paboTbl KNanaHsl M aganTepbl Ans
perynupoBkn aaernieHust Ha Beixoae oT 3 Ao 4 MlMa (ot 300 ao 500 psi, pounds per square inch, gpynmoe
Ha keadpamHbili OroliM)* AOCTYMHBI U3 KOMMEPYECKUX UCTOMHUKOB 060pyA0OBaHUs ANs cxaToro rasa. Cneay-
eT eXerogHo MpoBepsiTb AaTuuK JaBfeHUst Ha TOYHOCTb UMW MOCMe KaXaoro cryvasl ¢ MpeBbllleHUeMm
MaKCUMarnbHOro aBfIeHUs! COTMIacHO NokasaTensam gaTvuka.

8.5 Bo Bpems BocnnameHeHus1 obpasua onepatop He AOMKEH comnpukacaTbCsl C KanopuMeTpoM Ka-
koin-nnbo YacTbio CBOEro Tena.

8.6 Heobxogumo yuntbiBaTh NpeaocTepexXeHns, B KOTOPLIX He AonyckaeTcs NpeBbilueHUs pekoMeHaa-
LuiA NPon3BOAUTENS KariopumeTpuyeckoin 6oM6bl, 4TOObI 3bexaTb ee NoBpeXxaeHUs Npu CKUraHuu obpasua.
He cnepyeT nogxuratb HerpaHynupoBaHHYI0 BEH30HYI0 KUCNOTY, NpeAcTaBnsioLyo coboi YewyinyaTbiv
XJI0NbeBUAHBIA MaTepurar, ecrnii oHa He MOSIHOCTLI0 CMeLllaHa ¢ 06pasLoM.

* [ononHeHne faHo ¢ Lenbio yyeta noTpebHOCTeN HaUMoHanBLHON 3KOHOMUKM Poccuiickon deaepauun.
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8.7 Henbas nompkuratb karopumMeTpuyeckyto 6omBy, ecnn oHa Bblna cbpolueHa, nepesepHyTa Unn nMe-
oTCS oKasaTenbCTBa yTeuku rasa, koraa 6omba Bbina norpyxeHa B Bogy kanopumeTpa.

8.8 Ecnu npucyTcTBytOT NeTy4me MaTepuansl, B pesynbtaTe MoryT o6pasoBaTbcsi B3pblBYaThIe MaTepu-
anbl, BCneacTBue Yero HeobxoaMmo criegoBaTh npoleaypam, onncaHHeiM B 12.2.

9 OT60p O6pa3uyoB

9.1 O6pasel OoMmKeH NpeacTaBnsTb coOO0N YacTb MaTepuana aAns nccregosaHus (CM. npunoxeHue X).

10 CraHpapTu3auusa (kannbpoBkKa)

10.1 KanopumeTpbl cTaHaapTU3upytoTcs (KanmbpytoTes) nyTeM CKUraHns 6€H30AHOM KUCMOThI.

10.2 TennoemkocTb onpeaensieTcs Kak cpegHee 3HadeHue pesynbTaToB, NoMy4YeHHbIX Mpu NposeaeHnn
MUHUMYM LLECTN OTAENbHbIX OMNBITOB B Te4YeHWe He MeHee Tpex, Ho He Bornee nATK aHel. MoaTBepxaeHnem
npoBeAeHns paboThbl C BbICOKOW TOYHOCTLIO SIBNAETCA OTHOCUTENbHOE CTaHAapTHOe OTKIoOHeHWe A npoBse-
OeHHOI cepum onbITOB, He npeBbiwatoee 0,15 % (cm. Tabnuuy 2). Jns nonb3oBaTenen KanopumeTpos cTaTh-
YeCcKOro Tuna npuemneMoe OTHOCUTENBHOE CTaHAapPTHOE OTKMOHeHNe MoxeT cocTaBuTb 0,40 % unn meHsLue.
Ans fOCTMKEHNA STOM LLen MOXKHO 0TKa3aTbCs OT Kakoro-nnbo oTAeNbHOro UCTIbITaHUSA, HO TOMNBKO B TOM Crly-
Yae, ecnn ecTb NOATBEPXKAEHWE NonHoro cropaHna obpasua. Ecnv pesynbtaTthl CnbITaHUA He ByayT cooTBe-
TCTBOBaTb MpuUBEAEeHHbIM 3HAYeHUsM, credyeT NMOBTOPATb CEPUI0 UCMbLITAHWIA 0 Tex nop, noka He 6yayT
nonyyeHbl 3HAaYEHUS1 OTHOCUTENBbHOro CTaHAAPTHOMO OTKIOHEHUST HXKe Npuemnemoro npeaena.

Tabnwuuya 2— CraHgapTHOe OTKIIOHEHWE AN cTaHA4apTusaumm (kanubpoeku) kanopumeTpa

Kononka A Kononka B Konownka C
Homep ctaHaapTusaumu
(xanubpoBku) 3Heprermqecmg|7| SKBMBAMNEHT, PasHuLia Mexay cpeaHnMu (Kootia B)?
JI°C 3HaqeHUAMU
1 10257,7 4,2 17,6
2 10249,3 4,2 17,6
3 10270,2 16,7 278,9
4 10253,5 0 0
5 10245,1 8,4 70,6
6 10249,3 4,2 17,6
7 10240,9 12,6 158,8
8 10266,0 12,5 156,3
9 10257,7 4,2 17,6
10 10245,1 8,4 70,6
Cymma 754 805,6

MpumevwaHusn
1 CpepaHee 3HauveHne — X = 10253,5.
2101
2 OTKIIOHEHME = §2 = Cymma konoHku C —[(CyMM18 KonoHku B)“/n] _26,34_
n -
3 CraHpapTHOE OTKIOHEHME = S = JOTKroHeHue = 2371 = 5,14.

4 B kavyecmee cnpaeoyYHbIX Mamepuanoe K OaHHOMy pa3deny pekoMeHOyemcsi Ucnonb3oeamb
OCT P 50779.10, FOCT 8.026, FOCT 147, FOCT 27313.

10.3 Mpoueaypbl NOAroTOBKU U NPpoBeAEHUA UCNLITaAHUA, 06paboTka pe3ynbLTaToB

10.3.1 Cneayet KOHTPONUPOBaTbL Maccy GEH30MHOM KUCTIOTHI (B rpaHynax) Ans Kaxaon kanubpoBovHON
cepuu, YTobbl 6bINIO 4OCTUrHYTO TaKoe e MOoBbileHWe TeMnepaTypbl, Kak Ans UCCregoBaHHbIX B 3TON Xe na-
6opatopum 06pasLoB 0TX0A0B. B TeueHne ogHOro U Toro e AHA B NpoLiecce NoaroTOBKU K UCMIBITAHWUIO FpaHy-

6
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Nbl 6EH30MHOM KUCMOThI B3BELUMBAOT ¢ TOYHOCTb0 A0 0,0001 r B ToM Aepxartene obpasua, B KOTOPOM OHU
6yayT cKUraTbCsl, a 3aTeM 3Ha4YeHne Macchl 3anucbiBatoT.

10.3.2 Cniegyet ononackueaTtb 60MOYy BOAON ANsl CMa3ku BHYTPEHHUX YMIOTHUTENeNn U Cyxux nosep-
XHocTeit. Onsa aToro goGasnatoT NnpuénusutensHo 1 mi (1 cm3) Boasl unu Tpebyemoe KonM4ecTso Apyroro noa-
xoaswero pacTeopa Ans 6omobl nepen ee cbopkol AN NpoBeAeHUs UCTIbITaHUS.

MpumedaHue—EcnmnpombiBka OCyLLECTBMASIETCS A4S NOCNEeAyYIOWEro 31IEMEHTHOro aHanmaa, nepeg c6op-
KOV OnsA NpoBefeHus npoueayp cTaHgaptusaumm (kanmbpoBku) unn aHanusa cnegyet no6asnts B 6omMBy 5 mn (5 cmd)
10 %-Horo pacTBopa HaTpus kapboHaTa nnu TpebyemMoro KonmMyecTsa Apyroro pacTeopa, 6onee NpeanoYTUTENLHOIO, YeM
1 mn (1 cm®) Bogel.

10.3.3 CoeavHeHue n3aMepsaemMoro 3anansHoOro NPoBoaa ¢ TepMUHaNoM saXuraHus Npou3BoAUTCS B CO-
OTBETCTBUW C PYKOBOACTBOM npounssoauTens (cm. 6.8).

10.3.4 Cnegyet cobpatb GomBy M 3anofHUTL ee KUCMOPOAOM NMpU NOCTOSHHOM AaBneHun 3 MMMa
(30 aTt™m). bonee H13koe AaBNeHNe MOXET UCMOMbL30BaTLCH B TOM Cllydae, eCiiv OHO He ByaeT NpUBOAUTDL K He-
MOMHOMY CropaHuio, YTO CTAHOBUTCS OYEBUAHBLIM MPU BU3yarbHOM OCMOTPE YrNepoaUCTbIX OCTaTKoB UMA
hakTe 0OpasoBaHUA yrapHoro, a He yriekucnoro rasa. [laBneHue AomMKHO O0CTaBaTbCA OAMHAKOBLIM AN KaXK-
00 KannmBpoBKM U Kaxkaoro onpeaeneHns TennoTel cropaHusl. CneayeT 3arpyxaTtb kucnopod B 6omby men-
neHHo, 4Tobbl nopolwkoobpasHblii MaTepuan He 6bln yHeceH w3 gepxartensa obpasua. Ecnu pgasneHue
npesbIaeT npeanncaHHoe 3HavyeHne, cnegyeTt pasoMKHYTb CoOeAUHEHNUS U BINYCTUTL rasbl U3 60M6bI 0ObIY-
HelM oBpa3om, a 3aTem ybpaTtb 0bpaseL, 1 cocya ¢ Bogon. [lanee cnegyet nepeMecTutb cocya, 6oMby 1 Boay
KanopumeTpa nog obonouky. Cbopka annaparta 3akoHYeHa, U KanopumeTp rotos k paboTe. HayanbHas TeMne-
paTtypa BoAbl KanopumeTpa AoskHa OblTb O4UHAKOBOW AN KaXAoro onpeaeneHns u pasHa + 0,5 °C. Kanopu-
METpP KOHTPOMNMpPYET 1 onpeaensieT, HACKOIbKO NOCTOAHHBIMU 6bINn ycnoBusa paboTel KanopumeTpa B TedeHne
30 c. Ans agnabatuyecknx kanopumMeTpoB ¢ MUKPOMPOLLECCOPOM TPeboBaHUsA K cTabWUNbHLIM YCITOBUSIM Nexat
B AnanasoHe 10-3 °C, uTo o3HavaeT 10-3 °C/c unu ny4iue Ana nsonepruBonnMyeckoro KanopuMeTpa ¢ MUKpOr-
POLIECCOPHBLIM KOHTPOMEM.

MpwnmedaHune— PerynupoBka TemnepaTtypbl B Ha4anbHOM NepUoae rapaHTUpyeT, YTo TeMnepaTtypa B KOHeu-
HOM nepuoge 6yaeT HEMHOTO HUXe, YeM TemnepaTtypa 060no4ku n3onepubonnUecKknx KanopuMeTpoe.

10.3.5 HabnwopaeHue 3a TemnepaTypon

10.3.5.1 MeToga akcTpanonaunm

KoHTponnep sanyckaeT 3axuraHue, AernaeT 3anuch NOBbILLEHUS TeMnepaTypbl U KOPPEeKTUpYeT NoBbILLe-
Hue TemnepaTypbl NPy yTeuke Tenna B COOTBETCTBUM C peKOMeHAaLMsMA U NpeanucaHusiMn Npon3soauTe-
nst HCTpymeHTa. KOHTponnep MoXeT 3aKOHYUTL TeCT, Korga Habniogaemas Tennosas Kpuasi COOTBETCTBYET
TENIoBOM KPUBOI NPOM3BOAUTENSA KANopUMeTpa, KoTopasi MO3BoNsieT NPOBECTU AKCTPaNOoSILMIO A0 3aKMNoYK-
TENbHOW TemnepaTtypbl. JKCTpanonMpyemMoe MNoBblleHWe TeMnepaTypbl OOMKHO UMETb CTaTUCTUYECKYH
HeonpegeneHHOCTb MakcumansHo + 0,002 °C.

10.3.5.2 MeToa nonHOM AOBOAKK

KoHTponnep 3anyckaeT saxuraHve 6oM6bl U 3anUckiBaeT NOBLILLEHWE TeMnepaTypbl 40 TeX Nnop, noka
Temnepartypa He cTabununanpyetcs B TedeHue 30 c.

10.3.5.3 PyuHoi meTod NOMHOW 4OBOOKA

OTmeualoT BpYYHYI0 BPEMS 3anycka 3axuraHus a u Temnepartypy Kak f,. [ins agmabaTudeckmx Kanopu-
MEeTPOB NocreAoBaTesbHO 3anucbiBaloT AaHHbIE C UHTEpBanoM He 6onee 1 MUH, Noka pasHOCTb MeXAy TpeMst
unun 6onee napamu nocneayloWUX AaHHbLIX He byaeT oavHakoBon. [1ns nsonepubonMueckux KanopumeTpoB
3anuceiBaloT psig nocrefoBaTenbHbIX AaHHBIX, NOKa pa3HOCTb Mexay Tpemsi unu 6onee napamu nocneayto-
LWUMX AaHHbIX He 6yaeT ogMHaKoBOW B Npefenax o4HOro Munanrpagyca B MAHYTY. 3anuck 0 BpeMeHu cTabunu-
3aLuM NPOM3BOAAT KaK ¢, a hMHanbHON TemnepaTyphbl Kak t,, 4TO ABNsieTCA NepBbIM 3Ha4YEeHNeM nocsie Toro, kak
CKOPOCTb M3MEHeHUs1 TemnepaTypbl CTAHOBUTCH NOCTOSAHHOMN.

10.3.6 CnepayeT OTKPbITb KPbILIKY U yaanuTs 6omby. 3aTem criegyeT cHWKaTb AaBreHWe ¢ Takoi NocTo-
SIHHOW CKOPOCTbO, YTOOLI ANst BLINONHEHUA npoueaypbl noTpeboBanock He MeHee 0gHOW MUHYTHI. CneayeT
OTKPbITb 6OMBY 1 UccneioBaTb ee BHYTPEHHIO YacTb. He NonHocThbio cropeBluve o6pasLbl Uy 3aKoNYeHHbIe
OTNOXEHUA ABNAKTCA NPU3HAKaMn HEMOJTHOTrO CropaHunsl, BO3MOXHO, U3-3a BbICOKOIO COAepXXaHuUs 30Mbl Unu
BMarn UM Toro u gpyroro. B TakMx cnyyasx pesynbTaTtbl SIBASIIOTCS COMHUTENbHBIMKU U TpebyloT Bcnomora-
TenNbHbIX BELWEeCTB ANA CKUraHusl, Takux Kak 3TUMEHrNUMKoONb Ans coequHeHUA Ha BOAHOW OCHOBE N MUHe-
panbHOe Macno AnA cCoeANHEHWI C BLICOKMM codepkaHnem 301bl. Korga ucnonb3aytotca BCcnoMoraTesbHble
BellecTBa ANA ckuraHus, cneayet ybeauTbes, UTo BLICBOBOXAEHWE Tenna npu NposeaeHUN UCNbITaHUA COOT-
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BETCTBYET PYKOBOACTBY NPOU3BOAUTENS KanopumeTpoB. CneayeT oTKasaTbCs OT NPOBEAEHUsI UCMbITaHUNA,
ecnu obHapyXeHbl He NOMHOCTLIO cropeBLlIne obpasLpbl UK 3aKkonyeHHble oTroXeHusl. CriedyeT Ucnonsb3o-
BaTb PEKOMEeHAOBaHHbIe NPON3BOAMTENEM NOCTOSIHHbIE 3HAYEHUS ANS KOPPEKUMN KUCNOThl UM NPOMbIBaThb
BHYTPEHHIOO YacTb 6GOMObI AUCTUNNMPOBAHHON BOAOK, coaepKallei KUCMOTHO-LLENOYHON MHANKATOP TUTPO-
BaHMs, 40 TeX Nop, Noka NPOMbIBOYHbLIE BoAbl He ByayT ocBoboxaeHbl 0T kucnoThl. CreayeT ononackusaTtb
TOJIbKO BHELLHHIOK YacTb Kancyrbl ¢ TOMIMBOM, COB0Aast OCTOPOXHOCTbL, YTOOLI HE 3aTPOHYTb OCTATOK 30516l B
Karncyne ¢ TonnNMBoM. TUTPYIOT NPOMBIBOYHBIE BOAbI C UCTIONBL30BAHNMEM CTaHAAPTHOrO pacTBopa B KavyecTse
npeanucaHHoro peareHTa unu pH-meTpa.

10.3.7 CnegyeT ncnonb3oBaTb PEKOMEHAyeMble MPOU3BOAUTENEM MOCTOSIHHBIE BEMWYMHBI MU yaa-
NATb, U3MEPATb UMM B3BELUMBATL KYCKU HE MOSHOCTLI0 CrOpEBLUEro 3anansHoro NpoBoda, a Aanee BblumMTaTh
nonyyYeHHblIe 3HaYeHUs1 U3 NepBOoHaYvasibHOM ASIMHbI UNW Macchl Ans onpedeneHnst KonuyecTsa nposoda, us-
pacxoAoBaHHOrO Mpu 3axkuraHuu. Mepen B3BelUMBaHWEM MPOBOAA C KOHLUOB MPOBOAa YAANSHOT «LUAPUKA»
oKucneHHoro metanna. Ecnv ncnonbayeTcst NpoBoA € XMOMNKOBLIMU HUTAMMN, UCMIONb3YIOT PEKOMEHOOBAHHYHO
NpoU3BoONTENEeM KOPPEKLUMIO Karopuii.

10.4 PacueTbl

10.4.1 MNoBblweHKe (NpUpocT) TeMnepaTypbl
CooTBeTCTBYIOWME UCMONb3yeMble AaHHbIE NOMAYyYaloT Tak, kak onucaHo B 10.3.5; paccunTbiBatoT Uc-
npasneHHbIN NPMPOCT TeMnepaTyphbl t criedyowmm obpasom:

t=t -t +C, (1)

rae t— ucnpasneHHblin NpupocT Temnepatypel, °C (°F);
t, — KoHevHoe 3Ha4eHune Temnepatypsl °C (°F);
t, — HavanbHoe 3HaveHve TemnepaTypbl B MOMEHT 3axuraHus, °C (°F);
C,— nonpaska Ha usnyveHue (cM. npunoxeHue A).
10.4.2 TepMoxumMuyeckasa Koppekuus (cM. npunoxexue X1)
[N Kaxxgoro ucnbelTaHUA NPOBOAAT Crneaytolue pacyeThbl:
€, — KoppeKuus TennoTel obpasosaHus HNO,, bk (cm. X1.2). OauH munnvnutp (1 mn unm 1 cm3) cTax-
HdapTHoro pactsopa Na,CO, skBuBaneHTeH 4,2 [k (1,0 kan) n MoxeT paccMaTpuBaTbCA B KA4eCTBE NOCTOAH-
HOM BENWYMHbI, peKOMeHAyeMOoN NPoM3BoAUTENEM KaropuMeTpos;
€, — KOppeKLusa TennoTbl cropaHus sanansHoro nposoaa, [k (cm. X1.3), unu MoxeT paccMaTtpuBaTthbea
B Ka4ecTBe NOCTOAHHON BENUYMHBI, pEKOMEeHAYyEeMOoN Npon3BoauTenem KanopumeTpos;
e, = 0,96 x/mm (0,23 kan/mm) unm 5,9 [x/vr (1,4 kan/mr) Ana copTUMEHTa NPOBOMOKNA 3 CNAaBOB Xpo-
Menb-KoHCTaHTaH Ne 34 (6putaHckuid cTaHaapT);
e, = 1,13 [x/mm (0,27 kan/mm) unu 7,5 [x/mr (1,8 kan/mr) ans copTumeHTa xeneaHon nposonoku Ne 34
(bpuTaHcku cTaHaapT).
10.4.3 PaccuuTbiBalOT TENIOEMKOCTb KanopuMeTpa cneayowmm o6pasom:

E =[(H,m) + e, + e,J/t, (2)

rae E— TennoemKkocTb KanopuMeTpa;
H,— Tennota cropaHusi 6eH30AHON KUCIOTHI, Kak ycTaHoBneHo B cepTudpukate HACT, [k/kr B Bo3ayxe
(unu no rOCT 147);
m — macca 6eH301MHOI KNUCNOoThI (B BO3AyXe), T;
€, — nonpaska Ha TutposaHue (10.4.2);
€, — nornpaeka Ha NpoBoj 3axuraHus (10.4.2);
t — ncnpasneHHbIN NpupocT Temnepartypsbl (10.4.1).
Ina pacueTa o6pasua cM. X4.
10.5 CneayeT noBTOpPATL Npoueaypbl CTaHAapTU3aUMK AeCsiTb Pas U Kak MUHUMYM LWecTb pas. Pac-
YyeT CTaHAapTHOro OTKNOHEHUs NpeAcTaBneH B Tabnuue 2 (NpoUeHT OTHOCUTeNbHOW CTaHAapPTHOW AeBuaLum
cocTaBnsieT cTaHAapTHYIO AeBUaLIMIO, YMHOXEHHYI0 Ha 100 1 pasgeneHHyto Ha cpegHee 3HadeHue).

11 lMoBTOpHbIE TECTbI MO CTaHAAPTU3aLMN

11.1 CneayeT NpoBepsiTb 3Ha4YeHWe TENTOEMKOCTU MOocTie U3MeHeHUs Kakoi-Nnbo YacT 6omBe! Unu ka-
nopumeTpa Kak MMHUMYM OZIMH pas B MecsLl,
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11.1.1 Ecnu pesynbTat HOBOIO OTAENMLHOMO TecTa No ctaH4apTU3auuMn oTnudaeTcs OT npeablayLlero
3HauyeHMeM 3HepreTUYECcKoro aKksueaneHTa, pasHeim 0,33 % TennoemkocTu, Npeabiayllee cTaHgapTHOe 3Ha-
YeHue NpU3HaeTCcs COMHUTENbHBIM, B CBSI3W C YeM TpebyeTcs NpoBedeHUe BTOPOro TecTa.

11.1.2 PasHocTb Mexay ABYMS HOBLIMU TeCTaMu NO cTaHAapTU3auuMu He gormkHa npebiwatb 0,23 %
TeNoeMKoCTH, a cpefiHee 3HavYeHne ABYX TECTOB N0 CTaHAApTM3aLUMK He A0IKHO OTNNYaTLCA OT NpeablayLue-
ro saHayeHus ctaHgapTa 6onee yem Ha + 0,25 % 3HaveHUA TennoeMKocTU. Ecnn pesynbTaTel COOTBETCTBYIOT
3Tum TpeboBaHUsIM, HET HeOBXOAMMOCTU B USMEHEHUWN CTaHAapTa AN KanopumeTpa.

11.1.3 Ecnu pesynbTaTbl He COOTBETCTBYIOT TpeboBaHUAM, NpuBeaeHHbIM B 11.1.2, Heobxoanmo npo-
BecTu Gonee ABYX TECTOB MO cTaHAapTU3auun. iuanasoH 3HaYeHUA AN YeTbipex TeCTOB MO CTaHAapTM3aLMm
He AorkeH npesbilaTtb 0,35 % 3Ha4YeHUss TeNNoeMKocTU, a cpefHee 3HaYeHne YeTblpex HOBLIX TECTOB MO
CTaHAapTM3aLUn He AOIDKHO OTNUYATLCS OT 3HaYeHUA Npeaslaywero ctaHgapTta 6onee yem Ha + 0,17 % 3Ha-
YeHus TennoemkocTn. Ecnn pesynbTatel COOTBETCTBYIOT 3TUM TpeboBaHusIM, HeT HeobxogumocTu B
WU3MeHeHUn cTaHgapTa Anst KanopumeTpa.

11.1.4 Ecnu pesynbTaTbl He COOTBETCTBYIOT TpeboBaHuAM, NnpuBeaeHHbIM B 11.1.3, Heobxoanmo npo-
BECTMU NATLIA U LLECTOM TECTHI MO cTaHAapTU3auny. inanasoH sHa4YeHWI LWeCTU HOBLIX TECTOB MO cTaHAapTu-
3aumn He JormkeH npesbiwath 0,44 % 3HayeHUsi TENNOEMKOCTU, a cpeHee 3Ha4YeHUe YeTbIpex HOBLIX TECTOB
no cTaHgapTU3aLun He AOIMKHO OTNMYATLCS OT 3HaYEHWUA NpexHero ctaHaapTa 6onee yeM Ha + 0,17 % 3Hade-
HUA TennoeMKkocTu. Ecnu pesynbTaTbl COOTBETCTBYIOT 3TUM TPe60oBaHUAM, HET HEO6X0AUMOCTU B U3MEHEHUU
cTaHagapTa Ang kanopumetpa. Ecnu pesynbTaTtbhl HE COOTBETCTBYIOT TpebGoBaHUAM, creayeT UCToNb3oBaTh
HOBOE cpefiHee 3HavyeHue MoCneqHUX WEeCTU TECTOB NO CTaHAapTU3aLUun.

11.2 O630p YMCIEeHHBbIX TPebOBaHWIA Ha KaXKOoW CTaaumn NOBTOPHLIX TECTOB MO cTaHAapTU3aUun Nnpuee-
deH B Tabnmue 3. NogobHas Tabnuua MmoxeT bbiTb cCo3aHa AJfisl CTaTUYEeCcKoro KanopumeTpa Npy UCNonb3oBa-
HUWN (baKTOPOB, NPUBEAEHHLIX B 2.7.

Tab6nunua 3 — CeoakauncneHHbIX TpeboBaHUN

MakcumanbHbIn AManasoH pesynbTaTos, MakcumansHas pasHuua mexay Xi u Xz,

Homep ucnbitaHua
P OTHOCSILLIUXCH K TENNOEMKOCTU CUCTEMBI, % OTHOCALLAACH K TENNOEMKOCTU cuctembl, %

1 — +0,33
2 0,23 +0,25
4 0,33 +0,17
6 0,40 +0,17

MpumevaHunn
1 lMpu npeBbIWEeHNN 3Ha4eHUI, NpUBEAEHHLIX B Tabnuue, TpebyeTca npoBeaeHne AONONHUTENBHBIX UCNBITAHUN.
2 X; — cpeaHee 3HaueHne OPUrMHanNbHOTO CTaHaapTa; X, — cpegHee 3HavYeHUe NPOBEPOYHbIX UCNbITAHWMNA.

12 lMpoBeaeHMe ucnbiTaHUA 06pa3L OB OTXOAOB

12.1 B3sewwuBaHue 06pa3u0B, NpeaHasHaYeHHbIX 411 UCTILITAHUA

B3BecuTb penpeseHTaTUBHYIO YAaCTb OTXOA0B € TOMHOCTBLIO A0 0,1 Mr 1 CKeyb ee CornacHo pekoMmeHaa-
unAM nNponssoauTenein kanopumeTpos (MUHUMYM 0,4 ).

MpumeyaHune—[Onsa o6pasyoB OTXOA0B, KOTOPbIE MMEIOT BbICOKOE COZIepKaHue 305bl Unv Bnarm unv npes-
CTaenAT cobomn obpasubl 305bl, KOTOPLIE HE CrOPAIOT NOMHOCTLIO, PEKOMEHAYETCH 0fHa U3 crneayiowmx npoueayp:

1) Onsa gocTwkeHUsi XOpoLLEro BOCnnaMeHeHns maccy obpasua MoxHO BapbupoBaTth. Ecnu macca BapeupyeTcs,
Heo6xoauMo NOBTOPHO OTKaNUBpoBaTh KAaNopuMeTp, UToGbl TENNoemMKocTb 6asupoBarnack Ha TakoM Xe NPUPocTe TeMne-
paTtypbl, Kak U NONy4eHHOE 3HaYeHue A 06pasua ¢ HOBOW Maccon.

2) WN3BecTHOe konnyecTBO 6EH30MHON KUCNOTbI MOXET 6bITh CMeLLaHo ¢ 06pa3uUoM B Ka4eCTBE JONONTHUTENBHO-
ro areHTa. [Mpu pacyeTte TennoTBOpHON cNocobHOCTM 06pa3sLia Heo6XoAUMO yUUTLIBaTb TEMIOTY cropaHnsi 6eH30MHOM
KMCMOTbI.

3) Ecnun o6HapyxeHO M3BeCTHOE KONUYECTBO OTNOXEHWUI, CrieayeT UCMoNb3oBaTh PeKoMeHayeMoe Npou3BoauTe-
Nem NocTosiHHOe 3HaYeHUe Nonpasku Ha 06pas3oBaHne KUCMOTbI UMK NPOMBIBATL BHYTPEHHIO 4acTb 6oM6bI AMCTUINNpO-
BaHHOW BOZOW, coaepXalled WMHAMKATOp ANsl TUTPOBaHWS, A0 TeX Mop, Noka B MPOMBIBOYHBLIX BOAAX HE OCTaHEeTCs
kncnoTbl. CnegyeT ONONOCHYTb TONbKO BHELWHIOK YacTb Kancynbl ¢ TONNUBOM, cobnioaan 0CTOPOXHOCTb, YTOObI He 3aTpo-
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HYTb OCTAaTOK 30rbl B Kancyne ¢ TOMMMBOM. TUTPYIOT NPOMbIBOYHbIE BOAbI C UCNONB30BAaHMEM CTaHAAPTHONO PacTeopa B
Ka4ecTBe NpeanncaHHoro peareHta unn pH-meTpa.

12.2 JleTyune KOMNOHEHTbI AOSMKHBI B3BELUMBATLCS B XKeNaTMHOBBIX Karncynax unu aepxarensx obpas-
La, KoTopble repMeTU3NPYTCA LIeNSONMO3HON NIEHTON, He cogepxallen ranoreHos. Obpasupl, cogepxalume
YyacTuLbl MeTanna, A0MKHbI CKUraTbCA B KBapLIEBbIX Kancyrnax.

12.3 CnegyeT nposoauTb Npouedypbl No cTaHaapTusaumMm 6ombel 1 HabnoaeHnio 3a TemnepaTypon
TakK, Kak onuncaHo B 10.3.2—10.4.2.

12.4 Kancyny c TonnMBOM yaansioT U BBICYLLIMBAIOT HA ropsAven nnactuHe. BssewwumBsatoT kancyny ¢ Ton-
NNBOM, coaepXXallm OCTaToK 30/bl, Ha aHaMMTUYeCKMX Becax ¢ ToUHOCTbio Ao 0,0001 r.

13 lMpoBeaeHue pacyeToB

13.1 PacueT ncnpaBneHust npupocta TemnepaTtypsl t NpoBoAsAT Tak, Kak nokasaHo B 10.4.1.

13.2 Tepmoxumudeckas koppekuums (cm. X1).

PacueT ans kaxxgoro Tecta NPoBOAAT COrnacHo criedyrolemMy onMcaHuio:

e, — nonpaska Ha TennoTy obpasosaHua HNO; (cm. X1.2).

Kaxablii MUnnunuTp cTaHgapTHOro pacTBopa HaTpus kapboHaTa sksuaneHTeH 4,2 Ik (1 kan). 3T1a no-
npasKa MOXeT paccMaTpMBaTLCA B KAYECTBE MOCTOSHHOIO 3HAYEeHNs.

€, — ronpasKa Ha TernoTy cropaHusA NPOBOOKA AN 3axuraHusa (cm. X1.3).

e, — 0,96 x/mm (0,23 kan/mm) unmn 5,9 x/mr (1,4 kan/mr) Ana copTUMEHTa NPOBOSOKX U3 CnJlaBa Xpo-
Menb-koHcTaHTaH Ne 34 (GputaHckuin cTaHdapT). OTa nonpaska MOXeT paccMaTpuBaTbCA B Ka4ecTBe NocTo-
SIHHOTO 3HaYeHWs!.

e, — 1,13 [x/mm (0,27 kan/mm) unn 7,5 Ox/mr (1,8 kan/mr) aAns copTUMeHTa kenesHon nposonoku Ne 34
(6puTaHcKuniA cTaHaapT).

©; — KoppeKLs pasHOCTU Mexay TernnoTon obpasosarua H,80, 1 Tennotoi o6pasosaHua HNO,, [k
(cm. X1.2).

e, =55,2 [Ix/r (13,17 kan/r) y4uTbIBaOTCA NPU pacyeTe cofepKaHus cepbl B NpoLieHTax B ob6pasLie oTHO-
cuTenbHO Macckl obpasua.

€, = KOPPEeKUWsi Mp1 UCTIoNb30BaHMM AOMOMHUTENLHOTG MaTepuana, STUIEHIUKONSA, MUHEParnbHOTo
macna, xenaTHOBON Kancynbl U NeHTsl, pasHas m(g) - H,, (/).

14 TennoTBOpHas CNOCOBHOCTL (TensnoTa cropaHus)

14.1 Bbiclian TennoTa cropaHusi

Bbiuncnenus MoryTt 6bITb BBINOMHEHEI C MOMOLLLIO MUKpOMpoLeccopa, unu onepaTtop MOXeT BbIMUCITUTD
BbICWIYIO TeNJIOTY CropaHna:

Q, (Bbicwian) = [(tE) — e, — e, — e; — g4lm, (3)

rae Q, — BbICLIAA TennoTa cropaHus, [HK/kr;
t — KoppeKTupyemoe NoBbILLEeHWe TeMnepaTypsl, paccuuteiBaeMoe cornacHo 10.4.1;
E — TennoemkocTb, paccumTbiBaemas cornacHo 10.4.3;
€y, &,, €3, €, — KOppeKuum, onucaxHble B 13.2;
m — Macca obpasua, T.
[lna pacyeTa BbICLIEN TENNOTLI cropaHus obpasua cM. X4.
14.2 Huswas TennoTta cropaHua
Huswyto TennoTy cropaHna Q, paccHUTHLIBAIOT, KaK onucaHo aanee:

Q,=Q,-0,2122H, (4)

rae Q, — Huswas Tennota cropaHnsa, MIDK/kr;
Q, — Bbicwas Tennota cropaHua, MI/kr;
H — maccoBas aong obuero sogopoaa, %.

MpwnmedaHune—lpy BEINONHEHNN 3TUX PACcHETOB TEMNMOTA CrOPaHUs BbIPAXKAETCS B [PKOYNSIX HA KUIOTPamm.
Ans nony4exHns TENMOTBOPHON CNOCOGHOCTU B APYIMX eAnHMLAx cM. Tabnuuy 1.
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15 3ona

15.1 Mpeanonaraemoe coaepXaHue 30Nbl
BeluncneHune npegnonaraeMoro cogepXanuns 3ombl NPOU3BOAAT Tak, Kak onuncaHo Janee:

coaepxaHxue 301bl, % = (r— ¢)100/g, (5)

rae r— macca Kancynbl U ocagka, T;
€ — Macca TOMbKO Kancynbl, r;
g — Macca obpasua, r.

16 MpeunsnoHHOCTb U CMelleHne

16.1 Bbicwiaa TennoTa cropaHus: faHHble 0 NOBTOPAEMOCTHU, BOCNPON3BOANMOCTUN U OTKITOHEHUAX HE

onpegenannucb.
16.2 CopepxaHue 30Mbl: AaHHbIEe O NOBTOPAEMOCTU, BOCMPOU3BOANUMOCTU N OTKNOHEHUAX HEe onpeae-

NANNCL.
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Mpunoxenne A
(o6a3aTenbHoOe)

A1 TepmomeTpuyeckne Koppexkumm

A 1.1 TepmomeTpnyeckne KOppeKuum

Heob6xoanmo BHOCUTL OTAENbHBIE KOPPEKLMK, ONUCaHHLIE Jariee, B TOM cnyYae, ecnv 6e3 NnpoBeaeHns Koppekunn
npoucxoamT uameHeHune tennoemkoctv Ha 11,3 Ik (2,7 kan) unu 6onee.

A 111 Koppekunsa kanuépoBku

Koppekums kannbpoBKu AOMKHA OCYLLECTBMSTLCS B COOTBETCTBUMN C CEPTUPUKATOM, NOArOTOBNEHHLIM OTAENOM MO
KanubpoBke.

A1.1.2 Koppexkuna nanyvyeHus (y4yet tennoobmena)

Koppekuust nanyvenus (yqet TennoobmeHna) ncnonb3yetcsi Ans BEIMUCNEHNS NOTepU Tenna BoAsHON 060MoYKkon.
Ona 6asupyeTcst Ha dbopmynax AukuHcoHa [1], PeHbo-TdayHanepa [2] unn metoge MopHoro ynpaenerusi CLUA [3]. Mpwu
NpoBeAeHNN KanBPOBKM U TECTOBbIX U3MEPEHUSIX AOIKEH UCTIONB30BATLCH OAUH U TOT XKe MEeTOA KOPPEKLIMK U3TNYHEHWS.

A.1.1.2.1 dopmyna [nknHcoHa [1]

C,=—r(b-a)—r,c-Db), (A.1.1)

rae C, — KOppeKuust u3nyyeHus;

r, — CKOPOCTb MNOBbIWEHUA TEMMEpaTypbl B MMHYTY B NpeABapuTenbHbIA (HavanbHbIN) Nnepuos;

r, — CKOPOCTb MOBbIWEHUA TEMMNEPATYPbl B MUHYTY B 3aKITIOUMTENbHBIA (KOHEYHBIN) Nepuog; (ecnu Temneparypa na-
JaeT, BenuuuHa r, ABNAeTcsl oTpULaTenbHON);

a — BPeMs U3MepeHnsa Temneparypsi {,, MUH;

b — Bpemsa namepeHunn temnepatypsl £, + 0,60 (f,—£,), MuH;

€ — BPEeMsA U3MepEeHNs TemMnepaTypsl {, MUH;

[, — TemnepaTypa npu 3axuwraHuv (Ha4anbHan Temneparypa);

t, — KoHeuHas TemnepaTtypa, SBNAIWAACA TOW TeMNepaTypoi, Nocne KOTOPO CKOPOCTb MSMEHEHNS BbIPABHUBAET-
cs.

A.1.1.2.2 dopmyna PeHbo-ldayHanepa [2]

C,=nr, + kS, (A1.2)

rae C, — KOppeKuus N3nydeHuss;
n — BpeMsi, COOTBETCTBYIOLLEE NEPUOAY CropaHusl, MUH;
k=(r,—nr)t=1);
S=t, -1+ (1/2)(t +t)n’;
{'— cpepHsin TeMnepartypa B npegBapuTernbHbIi nepuos;
{" — cpepgHsin TeMnepaTtypa B 3aKII0OMUTENbHBIN NepUog;
ry, rp,—cem. A1.1.2.1;
t,, &, t5...1, — nocnegoBaTenbHO perMcTpupyemasi TemnepaTtypa BO Bpemsi Nepuoaa CcropaHvsi ¢ MHTEPBanoM, paBHLIM
1 MWH;
(t,—1)—cymmat, b, ;... f,— 1.
A.1.1.2.3 Metog lNopHoro ynpaenexus CLLUA [3]
Tabnuua KoppekuMmn nanydeHnst MoxeT 6biTb COCTaBneHa Tak, YTobbl Ans onpegeneHust TENNoTBOPHOMN CriocoBHOC-
T (TENnoTbl CropaHns) kKakoro-nMbo Tonnuea TpeGoBannch TONbKO HAYarnbHLIE U KOHEYHbIE AaHHbIe. DTOr0 MOXHO [OC-
TUrHYTb, BBINOMHAS CEPUI0 TECTOB COFNAcHO npoueaype, onucaHHoun B pasgene 10, U CormacHo Crneaylowmum yCnoBUsIM.
CnepnyeT OTperynupoBaTh KONMUYECTBO CXUraemoro o6pasua tak, Ytobbl B cepusix NpoBeeHHbIX onpeaeneHun ooinm no-
NyYeHb! pasnuyHbie 3HAYEHUs MOBLILWEHUS TemnepaTypbl. [ina Bcex onpeaeneHuii cnegyet noaaepxXweatb TeMnepaTtypy
BOASHOW 060N0YKM NOCTOAHHOM, 3axurate 6omBy Npu 0aHOM M TOM e HavanbHOW TeMrnepaType, BpeMsl, NpoTekaiolee
MeXay MnonyyYeHneM HauarnbHbIX U KOHEYHbIX AaHHBIX (C — &), Takke AO0MKHO 6biTh 0AgMHaKoBbIM (+ 2 ¢). CnepayeT onpeae-
NATb 3HAYEHWe MoNpaBKM Ha U3nyYeHne ANA Kaxaon cepun TeMnepaTtypHbIX NOBLIWEHWHA, Ucnonb3ys Metoa [uknHcoHa
(cm. A.1.1.2.1) unun metog PeHbo-MNdayHanepa (cM. A.1.1.2.2). 31 KoppeKuun SBNAIOTCA NOCTOSIHHLIMY A4S ONpeaeneH-
HOro (KOHKPETHOr0) NoBbILEHN TemnepaTypbl. Ha 0CHOBaHWM cepuii nony4YeHHbIX AaHHbIX NOArOTABNMBAIOT TabnuLibl UK
rpacoukm, YTo6bl MOKa3aTb COOTHOWEHNE KOPPEKUMN U3NYYEHNS U NOBLIWEHUS TemnepaTypbl. Kak Toneko Tabnuubl unm
rpachukn 6yayT NOArOTOBNEHBI, KOPPEKLUMM N3NYHEeHUA MOTYT BbITb NONYYEHbI U3 HUX, HO A0 TEX NOP, NOKa HE Npon3onaeT
CYLWECTBEHHOIO 3MeHeHus B 06opyaoBaHum.
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MpunoxeHune X
(cnpaBo4HoOe)

X1 Tepmoxnmmnyeckme Koppekuum

X.1.1 3Heprua (TennoTa) o6pa3oBaHNA a30THON KUCTOThI

Koppekuusi e, (cm. 10.4.2 1 13.2) npumeHsieTCsa AnsA KCNOTHOrO TUTPOBaHWUA. 3Ta KOPPEKLIMS OCHOBLIBAETCS HA CNe-
OYIOLWUX Npeanochinkax:

1) BCA OTTUTPOBaHHAA KMCnoTa sABnaeTca asoTHon kucnoton HNO,, obpasoBaBiuerics B pesynbTate criefyiowev
peakunu: 1/2 N, (r) + 3/4 O, (r) + 1/2 H,O (I) = HNO, (B 500 monsx H,0);

2) sHeprusi obpasosaHus HNO; npubnmautensHo B 500 monsx Boawl B ycnoBusix 6oMGbl coctaBnsieT MuHyc 59,0
(-59,0) kx/monb. OTpuuaTenbHOe 3Ha4eHue TennoTbl 06GPa30BaHUS XUMUYECKOTO COeAMHEHUsI 03HAYaeT, YTO peakumst
sIBNseTCs 3k3o0Tepmmuyeckon. CornacHo onpegenexunio, TeNNoTa, BolAenseMas B NPOLECcce CropaHus, BolpaXaeTcsl Norno-
XUTenNbHbIM 3HaveHnem. OTpuuaTenbHble 3HaYEHUs 3HEPIUK, NonyYaemMsle NpU KOPPEKUMAX a30THON U CEPHOW KUCIOT,
BbIPAXXaKTCS MPU BbIYMCIIEHNSIX KaK MOMNOXUTENbHbIE 3HAYEHUS.

X.1.1.1 lMoaxopgsawen pOna pacHeToB KOHUEHTpauwen pacTteopa Hatpus kapbonata Na,CO, sBnsertcs
37,6 r Na,CO,/1000 mn (cm?), uto paet e, = 10V, rae V — o6vem Na,CO,, mn. Ecnum Takke NpucyTCTBYET CepHast kucnora
H,SQO,, yactb nonpasku Ha H,SO, Takke NpucyTCTBYET B NONPAaBKe €, U OCTABLIAACA YacTb — B MNOMPAaBKe €;.

X.1.2 BHeprusa (Tennorta) o6pa3oBaHUA CEPHON KUCNOTLI

CornacHo onpegeneHumio, BLICLLYIO TENMOTY CropaHWsl NONy4atoT, koraa NpoayKToM cropaHusi cepbl B obpasue sIBns-
etcs SO, (r). Oanako npw chakTyecknx npoueccax cropaHus B 6ombe es cepa o6HapyxmsaeTcs kak H,SO, B NnpoMbIBOY-
HbiX Bogax 6om6ebl. MNonpaeka e, (cM. 13.2) npumensaeTcs AnA cepeol, koTopas npeobpasosaHa B H,SO,. O1a koppekumsi
OCHOBaHa Ha aHeprmn obpasosanus H,SO, B Tex pacteopax, koTopbie 6yayT npucyTcTeoBaTth B GoMbGe B KOHLE cropaHust.
Ota aHeprus onpegenseTcs kak —295,0 kx/monb. Korga npucyTCTBYIOT a30THAA U CEPHAA KNCNOTbI, MPUMEHSIIOT NONPaBKy
2(-59,0) KIx/monb no cepe (e,), ¢ Tem 4UTo6bl He06XxoANMMAan AONONHUTENBHASA NONPaBKa COCTABRMSANA Pa3HOCTb B TENNOTax
ob6pasoBaHns a3oTHOW M CEPHON KUCIOT; Nonpaeka Ha cepy B Npobe coctaensieT: —295,0 — (-2 - 59,0) = —177 k[x/monb
unn — 5,52 kx/r (55,2 [bx/r - macca obpasua B rpammax - coaepkaHune cepol B npobe, %). 3To npuBoanT K TOMY, YTO €, CO-
ctaBnsiet 13,17 kan/r - macca npobbl B rpaMmax - cogepxanue cepbl B Npo6e (% ). [ns BbluMcneHns TennoTBOpHOI cnocot-
HocTn B bTe/dyHT ponxeH ucnonbsosaTtbes aktop 23,7 brefr (= 55,2/2,326 -1,8) ansa e, (cm. 13.2). 3assneHHble
3Ha4YeHUs BepHbI ANs Npo6bl, cogepxawen npubnuantensHo 5 % cepbl n 5 % Bogopoaa. beino takke caenaHo npegnono-
xeHwne, yto H,SO, nonHocTbio pacTBOpeHa B BoAe, KOHAEHCUPOBaHHOW B Mpouecce cropaHus obpasua [4].

X.1.2.1 Ecnu cxuratot npoby maccoi B oavH rpamm, obpasyrowasca H,SO, koHgeHecupyeTcs ¢ BoAOM Ha CTeHKax
Bombbl B cooTHOLEHMM okoro 15 moneli Bogbl k 1 monto H,SO,. [ins Takoii KoHLeHTpaLumn aHeprusi peakuun SO, (r) + 1/2
O, (r) + H,0 (1) =H,SO, (B 15 monsx H,0) B ycnosusax npoxoaswmx B 6ombe npoueccos coctasnsieT —295 khx/mone [4].
Ons npo6 ¢ paanu4Hoi Maccoi N coaepxaHneM cepbl pe3ynbTUpyowast HOpMarbHOCTL 06pPa3oBaHHON KNCNOTbI MOXET
CYLWECTBEHHO OTNNYaThCs, NO3TOMY HOPMAanNbHOCTL TUTPaHTa JoIKHA 6bITb Nogo6paHa cooTBeTCTBYIOWMM 06pasom. Mo-
TNOXEHHbIW B OCHOBY MPVHLUIM BbIYMCIEHWA NO Npo6e co cpaBHMTENbHO 6oNbLIMM coepKaHMEM CEPbl YMEHbLUAET BO3HUK-
HOBEHVWE BO3MOXHbIX OWMOOK, NOTOMY 4YTO AnNA Hebonbworo cogepxaHusi cepbl (%) KOPPEeKUMsi UMEET MEHbLUYI0
BEIMYMHY.

I pumeyaH ue— Bkayecmee cripasoyHbiX Mamepuasnoe K 0aHHOMY pa3desly peKoMeHAyemcs Ucrnonb-
308ams (FOCT 2059, TOCT 8606).

X.1.3 Mposonoka (ana saxuraHus)

CnegyeT BbIUUCIATL SHEPIUIG, BHECEHHYIO NPY CropaHum NpoBOJIOKU, B COOTBETCTBUM C YKa3aHUSIMU, NOATOTOBNEH-
HbIMM NOCTABLLMKOM NPOBOOKK. Heprus, Tpebyemas Ans pacnnasneHns NnaTMHOBOW NPOBOIOKU, SIBIIAETCA NOCTOAHHON
ANs KaXgoro aKCnepuMmeHTa, ecrv UCnob3yeTcs OAMHAKOBOE KONMYeCTBO NNaTMHOBON NPOBONOKU. [Nockonbky SHeprus
mana, ee Bknaz cbanaHcnpoBaH B 3KCMEPUMEHTax No CTaHaapTU3aLmum (KarnmbpoBkK) 1 onpeaeneHunio TeNnoTBOPHON Cro-
COBHOCTH, U €10 MOXHO NpeHebpeYb.

X.2 OTtu4eT 0 pedynbTaTax B APYrMx eAMHuLUax

X.2.1 Bbiclwas TennoTa CropaHusi MoXeT BbiTb BbIPaXXeHa B A)KOYISIX HA KUIOrpamMm, Kanopusix Ha rpamm unwm 6pu-
TaHCKUX TEMNMNOoBbIX eanHuUax Ha yHT. COOTHOWEHMA MeXay STUMK eavHuLaMn npueeaeHsl B Tabnuue 1.

X.3 Undopmauma o6 otéope npob

X.3.1 Vcnonb3yoT meToabl UCMbITaHWA TBEPAbIX 0TX0A0B, (DUNKO-XMMUYECKNEe MeTOAbl UMW UX SKBUBAINEHTLl, 8
mowm qucne no F'OCT 147.

X.4 Mpumepkl pacyeToB

X.41 TennoemKocTb
Pacuet no 10.4.3:
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E=[(H,m)+ e, + &)l X1

roe H, = 6318 kan/r;

m=1,0047r;

e, = 10,4 xan — nonpaeka Ha KMCNoToobpasoBaHe;

e, = 18,2 kan — nonpaska Ha TennoTy cropaHus NPOBOIOKMN A5 3aXMraHus;
t=2,542 °C;

E =[(6318 kan/r - 1,0047 r) — 10,4 kan — 18,2 kan}/ 2,6350 °C;

E =2398,1 kan/°C.
X.4.2 TennoTa cropaHusa
Pacuetbl no 14.1:

Q,=[(tE)—e —6,—e;—6,lIm, (X.2)

rae E = 2398,1 kan/°C;
t=2,417 °C,
e, = 27,1 xan — nonpaeka Ha KNCNoToobpasoBaHve;
e, = 17,9 kan — nonpaska Ha TennoTy cropaHus NPOBOIIOKMN AN 3aXUraHus;
e, =13,17-1,24 % -0,7423 r — nonpaska Ha cepy,
e, = 11 000 kan/r - 0,2043 r — cnank-nonpaska;
m=0,7423 r — macca npobbi,
Q, =[(2398,1 kan/°C - 2,417 °C) — 27,1 kan — 17,9 kan — 12,1 kan — 2247 kan (3492,11 kan)/0,7423 r);
Q, =4704,01 kan/r.
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Mpunoxenne JA
(cnpaBoyHoe)

CBegieHUs1 0 COOTBETCTBUM CCbINOYHBIX HALMOHaNbHbIX CTaHAAPTOB
MeXayHapoaHbIM CTaHAapTaM, UCNONb30BaHHbIM B KavyecTBe
CCbINTIOYHbIX B NPUMEHeHHOM cTaHaapTe ACTM

Ta6nwunua QA1

0O603HaYeHNEe CChINOYHOTO CreneHb
0O603Ha4YeHue 1 HaMMEHOBaHWE CCbINOYHOTO MEXAYHAPOAHOro cTaHaapTa
HaUWOHanNbHOro ctaHaapTta COOTBETCTBUA
FOCT P 50779.10—2000 MOD MCO 3534-1:1993 «Cratuctuueckne metoasl. BepoaTHOCTb U OCHO-
Bbl CTATUCTUKU. TEPMUHLI M ONpeaeneHnst»
FOCT P 52501—2005 MOD MCO 3696:1987 «Boga gnst nabopaTtopHoro aHanmsa. TexHu4eckue
YCrNoBUSI»
[OCT 147—95 MOD MCO 1928:1976 «Tonnueo TBEepaoe MuHepanbHoe. OnpegenexHve
BbICLLUEN TENNOTbI CrOPaHUs U BblMUCNEHNE HU3LLIEN TENNOTLI Cropa-
HUS»
FOCT 2059—95 IDT MCO 351:1996 «Tonnueo TBepaoe MuHepaneHoe. MeTtop onpeaene-
HUs obLeli cepbl CXMraHWEM NPU BLICOKOW TeMnepaType»
[OCT 8606—93 MOD MCO 334:1992 «Tonnueo Teepaoe muHepanesHoe. OnpegenexHve 06-
wen cepbl. Metoa Jwka»
FOCT 27313—95 MOD MCO 1170:1977 «Tonnueo TBepaoe MuHepanbHoe. O603HaueHue

nokasareren Ka4ecTsa n (hopmyrbl NepecyeTa pesyrnbTaToB aHanusa
AN PasnUYHbIX COCTOAHUIA TOMIMBa»

BETCTBUA CTAaHOAPTOB:

MpumedaHue—B HacTosAWwel Tabnuue NCNONb30BaHbI CNEAYIOLLUME YCINOBHbIE 0G03HAYEHUA CTENEHN COOT-

- IDT — ngeHTn4YHble CTaHaapThI;
- MOD — moanthuumnpoBaHHble CTaHAaPTLI.
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